
CONSOTTOTION] fiOUHlH AIHRICA 



t© a srtiJI' sl/ructuw 

ment ofthe tb^s grc^p. 

dialwt^’af Butch,, wted ©n^ to^ the naast ordinw r.equi^emeuts 
rf the life of a rtutal popwdation^ Jt ibficaooc a lait?* 

gaage with neither a syntax nor a literature. At the same time 
it remained in character almost emite^fy Bdtcb^ no French — 
in spite of the incorporation into the population .©f the Hugue- 
not emignmtST-t-and only a. few Malay words finding a place in 
the TaaL But sWe by side with this language of everj^day life 
a purer form of ButcJi lias continued to exist and find its uses 
under certain condit ions. It must be horixe in mind- tlmt the 
Boers of every grade hav^e always been more or' less; sedulously 
instructed in religions subjects, at aUl events to the extent 
required to fit them for formal member ship of their church, 
and in all their wanyderings , they have usually been attended 
by their pastors. The Dutch Bible ; and Catechism arte written 
in pure Dutch. The language of the Dutth Bible is as majestic 
as that of the Englifsh version. Moreover, the services of the 
Church have always been conducted iu granamatioal though 
simple Dutch; and tlic dergy, in tbeir intercourse with the 
people, have as a general rule abstained from conversing in the 
ordinary dialect. The Boer thus has but slight difticulty in 
reading and understanding pure Diitch. Under the influence 
of Africander nationalism siren imus efforts have been made 
to teach the language in tlie schools throughout the greater 
part of South Africa. In the Transvaal and Orange Free State 
edueation was imparted almost exclusively in Dutch. All 
public business in the government offices and law eourts was 
conducted in the language, and the Transxnal at the time of 
its annexation by Great Britain was being gmdually inundated 
by officials, railway servants and others inlToduccd from Holland, 
who spoke modern Dutch. Officially throughout the Union of 
S:^uth Africa both languages are now on a footing of equality. 

Throughout Sou Hi Africa, a nuinber of words^ mainly Dutch, arc 
ill iiso by the FmgliBla-s$>oakitig iivliabitante and also, to a, 

coii.siderablo oxtiuit, among the natives. Tlio most conamon of 
the.se wordn, with their English moa.nuigij,iaro. here set forth. When 
not otherwise stated the woixls are ©f Dutch origin — 


Sfnixt ' » ' 

The name 

starCaali^UabiOftot^ddK^ • m 

Stoap « » V . (htecaUy a atop); thp name given t© 

^ form or v;araBuia of a hoii^ 
shaded! by at x!Oof axid is a 
voioB ior tho/' housohol^^^^^ and ior viaiters. 
iFormciiiy aJi 3outhiA£i]kan hoinea hlad ato^ 
Imt in tiia oeatiai parts icd the laE]^ 
thehnikidngS'axe Bowf withomt 

Trek • .r * < . (btctnlly, ^II, tug^ Jin dmW on pall)^ 

to^kalV6 a plade; to take la jOnmay? also Jlw 
<bstaaca . CO vexed < > 

V^eid . « « . hcld^ The name #ven to open if^nsi and 

to the graas-oovercu plateans^of tlin;ii)(ttsiiQ^ 
Vlei . „ ... a ihoUow; filled with watbr rainy 

waather.’ , 

Uitspan . • . to unlramoss. ; t 

Uitlandbr . . . outhindor, a forroigsmi , i ^ ^ 

Amotm otdier Dutch woidaiircequently used in planelinainiasimawbe 
instanoed : rhenositer fidnnDceros)., oliiianrt (eleplmni^, nm 
moddor {mud), (difi), becg .(xsiountam),. bu^ {toWrr)^ 

zwaart (black), kteua (little), gxoote (gTea% bneede' (bKnad),.mw«W 
(now), 2iiur (sour); bolcke (buck)* 

A number of Dutch weightsf and ineasoim are also hi gdndral ubo. 
Diey include : rauad *» 3 buahois.; morgen w «*x 11654 acres. ACaipe 
rood equals 12396 English feet, andia CapOi tou ocmtaiixs warn Vb, 

II. — UcyNsrrruTiON of tub Unkdin of Soiuto AimcA 

In accordance with the provisi(;ms of. an act^ feftish 

Parliament (South Africa, Act Cape Colony^ ilNatal, the 

Transvaal and Orange River colonies wore united udder one 
government in a legislative union under the British drotwi. 
The Union of South Africa, as, tlie new state is named^ was 
established on the 31st of May 1950. Upon its formation the 
colonies nameel became provinces of the Uniott, In tire case 
of the Orange River .Colony its title was changed to Ofahge 
Free State Province. The colonial legislatures were oboKshecIj 
provincial councils, with strictly subordinMe «nd^ delt^^ 
powers, were set up, and provincial twiministrators (local men) 
replaced the various governors. The histerry of the rnoyeinent 
which led to unification is. given m the following septipp*. The 
main provisions of the constitution ^ are as follows : — 


Assegai . • • • 

Boschveld . . . 

Byv^oners . 

Daal .... 
Dorp .... 
Drift .... 
Ervan cr!) . 
Fonl-ein . \ . . 

Hoek .... 
Itispan .... 
Kaffir . . . . 

Karroo . , . . 

Kloof . . . . 

K9p . • • • • 


Kfpje 


« • • 


Kraal . . . . 

Kmnte iot fKixia&al . 


IMt 

iU»d 


iRu^cns 

^}ai* . 


a spear used by tlie Kaffir tribes; a 'vvord 
adopted from the Portuguese, but of Berber 
origin. 

a pl.iin or open stretch of country covered' 
with thin wood or bush. Often written 
btudweld. 

(btrrafiy witnesses) “ poor whites,** the name 
f'fx'cn by the lioers 1*0 the landless whites, 
hr*,n 'p:*rs*on at farms, &c. 

Pv’J (1, " Taal *' word), 
j/h-ls of land. 
iTOuiitain, spring. 

corner, angle, hook. Common in place-names, 
to harnc’SH. 

(Arabic for unbeliever [in Mam]) a native of 

Bantu stocit; morcToosely any native. 

any’ arid district; now the name of dofinite 

regions (from the Hottentot^, 

fissure or crevice, hence a ravine or narrow 

valley. 

(literally head) a hiM; generally vremnded. 
Flat-topx)ed hills, are usually called tafel 
(tabfo) or plat (flat) borgs. 
a. littlP hill; tU© name givopa. to the isolated 
pvintfid l^ills, which are. a characteristic. foature 
of the plaits pf South Africa, 
an endbsure, hence a native sdlltige* Ptbb- 
ably 'fs»m; the Fortuignese^ 
m 'oy^rhafigi^gi waU oi rpek* honoe a eiepp; 
c4% a pifecipice. .. A ".Taal w©^ dcrivoiL 
ironji the Dutch k%ansy a. wreath, Chajilet fir 
' cdirMoo. ■ - ' ^ ^ ^ 

lit^liymech 1 imoiantaix^ posm or pasaesi 
JMthrally ge/be bttweqa Moutitajiia , < 
,hord<y:„M|e, hfincara fqw 
range of imla . ‘ 

a^fted to land^tte^ ttfi- 

•'hrtigiirted'' < ' ' ' • ^ 

11 *7 ■ ““ ..f 1 1 U 


The executive government erf the tJriion is vested in the Idng 
and may be exercised by the sovereign ifi person. It ife, lioweycx, 
administered by a govcmor-gentyral, who holds office ^ * 

during Hic king's pleasure. The governor-general _ 

can dismiss ministers ahd 'dissolve parliament. He is tmouav^. 
empowered to dissolve both houses of the legislntuTe simidtaneously 
or tile House of Assembly alone. He can perform no official act 
when beyond the territorial limits of the Union, bnt he cafi appoint 
a deputy to ant for him duringtemporary absences. The koVemor- 

f eneral is paid ;fTo,ooo a year out of the consolidated funds of the 
inion. He is advised by an executive council, whose members 
he nominator. The council must indiide the ministers of state; 
mini.sters administering departments of state may not exceed ton 
in number. Ministers cannot hold office for a lohgpr period than 
riirce months unless tiiey are or become members of bitfier bouse of 
parliament. The ccmtrol and administration of native affaitS (whihh 
before the Union was, except at the Cajje,;largdy in the hands of 
colonial governors personally > is vested exclu^ve^ in. therg^veoaoir 

in councn and l * ' * ‘ 

or difierentially 
The legislattVe power ! 

Sovereign, a Semite, and a House dfAssembly* TheSeteate^cbfiii^ts cf 
40 meinbers, S representatives from each province, And *8 ifiembers 
nominated* by the govcarnoiNgeneiAHh counefl. Eothrdfth^fiominated 
members are selected on the gremnd' m&itdy* tliorough 

acquaintance With ** the Teasonafble waAtS and) wfehes'** 
coloured rates lir South Africa. The pres^^cb 6f ‘ 
arid elected meffibers in thc Sesiate is a ntn>*(d pxtNdsf6wm con- 
stitution of ' the Upper chambers df ' Bfririiih 
The senatbrs chosen in >tri^o hold ‘ offi(» J^ Ater loarix 

the Union, paadiament'inay make aey alb^aJtioit it sees ^ > 

fit ih the cofistlttittort of the Senate. A sefiatot must : ’ 

be a Briti^ kt^eCt of Euitrpekn dijitefeitrt 
thitty years 6ld, be a pstHamettfiaty in cine of* this ptbvlnc^l 

I have Tived' for fiW yeri^ in i&fiibferibe 

^^cajiod df'i^^niovablA pTbperiJy iilje* 6f ’ ihd' ’diear 


of jtt; W’Hr ’ iotisttlAfibne ^ bf :<$i 
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A. B. G. 


A. C. McG. 


A. D. 


A* Bo* 


A. E. H. 


A. E. S. 


A. F. E. 


A. F. P. 


A. Go.* 
A. Ha. 
A. H.S. 


A.J.G. 


A.Ma* 


A. Mel. 


A. M. C. 


A. M. F.* 


Rev. Alexander Balloch Grosart, LL.D., D.D. r Stirling, William Alexander, 

See the biographical article : Grosart, Alexander Balloch. I Earl ot (in part). 

Arthur Cushman McGiffert, M.A., Bh.D., D.l). ( Socrates {Church Historian) 

Professor of Church History, Union Theological Seminary, New Yorl<. Author of | part) ' 

Hi gory 0/ Christianity in the Apostolic Age; &c. Editor of the Historia ^ g020men (in part) 

Henrv Austin Dobson, LL.D., D.C.L. f Steele, Sir Richard («« /)«•<) 

See the biographical article : Dob.son, H. Austin. \ Sterne, Laurence (tn part). 

Arthur Dkndy, D.Sc., F.R.S., F.Z.S., K.I,.S. c 

Professor of Zoology in King's College, Ixindon. Zoological Secretary of the J cnimMS 
Linnean Society of London. Author of memoirs on systematic zoology, com-"j 
parative anatomy, embryology, &c. \, 


A. E. iroUGIITON. 

Formerly Correspondent of the Standard in Spain. Author of Restoration of the 
Bourbons in Spain. 

Arthur Everett Shipley, M.A., D.Sc., F.R.S. 

Master of Christ’s College, Cambridge. Reader in Zoology, Cambridge University. 
Joint-editor of the Cambridge Natural History. 


Spain : History {in part). 

Sipuhculoldea ; 

Smith, William Robertson. 


Allen F. Everett. 

Commander R.N, Formerly Superintendent of the Signal School, H.M.S. “ Victory,*' 
Portsmouth. 


f Algnal : Marine Signalling 
I {in part). 


Albert Frederick Pollard, M.A., F.R.IIist.Soc. 

Fellow of All Souls College, Oxford. Professor of English History in the Uni- 
versity of London. Assistant Editor of the Dictionary of National Biography^ 
1893-igoi. Author of England under the Protector Somerset; Life of Thomas 
Cranmer; See. 


Somerset, Edward Seymour, 
Duke of. 


Rev. Alexander Gordon, M.A. f Soclnus. 

Lecturer in Church History in the University of Manchester. \ 

Adolf Harnack, D.Ph. 

See the biographical article : Harnack, Adolf. 

Rev. Archibald Henry Sayce, Litt.D., LL.D< 

See the biographical article : Sayce, A. H. 

Rev. Alexander James Grieve, M.A., B.D. 

Professor of New Testament and Church History at the United Independent College, I 

Bradford. Sometime Registrar of Madras University and Member of Mysore"] JOnn. 

Educational Service, 

Alexander Macaltster, M.A., LL.D., M.D., D.Sc., F.R.S. f 

Professor of Anatomy in the University of Cambridge, and Fellow of St John's! 

College. Formerly Professor of Zoology in the University of Dublin. Author of] 

Text-Book of Human Anatomy ; &c. \ 


f Socrates {Church Historian) 
I («•« part ) ; 

I Sozomen {in part). 

I Sippara. 


Arthur Mellor, 

Of Messrs J. & T. Brocklehurst & Sons, Silk Manufacturers, Macclesfield. 

Agnes Mary Clerke. 

See the biographical article ; Clerke, Agnes M. 


/ Silk : Spinning of 
I Waste:^ 

f Smyth, Charles Piazzl ; 
\ Stone, Edward James. 


Arthur Mostyn Field, F.R.S., F.R.A.S., F.R.G.S., F,R.Met.S. ( 

Vice-Admiral, R.N. Admiralty Representative on Port of London Authority. -J SOUndnlg. 
Hydrographer of the Royal Navy, 1904-1909. I 


^ A complete list, showing all individual contributors, appears in the final volume. 
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Alfred Morel-Fatio. ' i 

Professor of Romance Lanfeuages at the College dc France, Paris. Member of llie I 
Institute of France ; Chevalier of the Cegion of Honour. Secretary of the Ticole j 
des Chartes, i885~if;‘o6 ; &c. Author of VEspagne au XVI*’ et au XV^E sidcles, V. 


Spain ; Language {in part), 
an(i Literature {in part). • 


Alfred Newton, F.R.S. 

See the biographical article : Newton, Alfred. 


Siskin ; Skimmer ; Skua ; 
Snake-bird ; Snipe ; Sparrow 
Spoonbill ; Stilt ; Stork. 


Alfred Peter Hillier, M.l)., M.P. ^ ( 

Author of South Afruau Studies; The Commonweal; drc. Sere^ed in Kaffir War, AffUa . 

^ t o T_„ . ... Africa* Ainca . tltstory 


'^878-1879. I^artnei with Dr L. S. Jameson in medical practice in 
till 1896. Member of Reform Committee, Johannesburg, and Political Prisoner at 
Pretoria, 1895-1896. M.P. for Hitchin division of Herts, 1910. 


{in part). 


Arthur Schuster, F.R.S. , Pii.D., D.Sc. c 

Professor of Physics at the University of Manchester, 1888-1907. President of llie J 
Inteniational Association of Seismology. Author of Theory of Option and papers in 1 ®P®c*luscqpy. 
the Proceedings and Trunsartions of the Royal Society. \ 


Albrecht Soctn, Pii.D. (1844-1899). 

Formerly Professor of Semitic l*hilology in the Universities of Leipzig and Tubingen. 
Author of Arabiiche Grammatik ; Sec. 


j Sinai : T/ie Biblical Mount 
[ Sinai, 


Arthur Stanley Eddincton, M.A., M.Sr., F.R.A.S. f 

Chief Assistant at the Royal Observatory, Greenwich. Fellow of Trinity College,-! Star. 
Cambridge. V 


Andrew Seth Princi.e-Pattison, M.A., LL.D., D.C.E. r 

Piofesaor of Logic and Metajihysics in the University of Edinburgh. Gifford ) 

Lecturer in the University of Aberdeen, roll. Indlow of the Hrilish Academy. "I ®PlnO*** 

Author of Man's Place in the Cosmos ; The Philosophical Radicals ; &c. ^ 

Arthur William Holland. /ernmAM+k 

Formerly Scholar of St John’s College, Oxford. Bacon Scholar of Gray’s Inn, 1900. \ »lfl*«OUin, VlSCOUnt. 

Alfred Waltj.s Paul, C.I.E. / 

Member of the Indian Civil Service, 1870-1.895. Politicfd OlTicer, Sikkim Expedition, j g|jrirj|j» 

British Commissioner under Anglo-Cluiiese Convention of 1890. Deputy Com- J 
missioner of Darjeeling. I 


Braman Blanchard Adams. 

Associate Editor of the Railway Age Gazette, New York. 

Benjamin Kidd, D.C.L. 

Author of Social Evolution ; Primiples of Western Civilization ; &c. 


/ Signal : Army Signalling {in 
-! part), and Kailivay Signal- 
l ling {in part). 

I Sociology. 


Benedict William Ginsbtjrg, M.A., LL.D. 

St Catharine's College, Cambridge. Barrister -at -Law of the Inner Temple. 
Formerly Editor of the Navv, and Secretary of the Royal Statistical Society. 
Author of Hints on the Legal Duties of Shipmasters ; &c. 


{ 


Steamship Lines. 


Sir Cyprian ' Arthur Georue Bridge, G.C.B. 

Admiral ll.N. Commandor-in-Chief, China Station, 1901-TO04. Director of 
Naval Intelligence, 1889-1894. Author of J he Art of Naval Warfare], Sea~Pvwei 
and other Studies ; See. 

Charles Bemont, Litt.D. (Oxon.). 

See the biographical article : Bicmont, Charles. 

Hon. Carroll Davidson Wri(;ht. 

See the biographical article : Wright, Hon. Carroll Davidson. 


[signal : Marine Signalling 
{in part), 

{sore4 Albert. 

/ Strikes and Lock-outs : 

\ United States. 


Charles Francis Atkinson. 

Formerly Scholar of Queen’s College, Oxford. Captain, ist City of London (Royal 
Fusiliers). Author oi The Wilderness and Cold Harbor, 


Spanish Succession, War of 

{in part). 


Sir Charles Hot.royd, Litt.D, 

See the biographical article : Holroyd, Sir Charles. 

Carlton Huntley Hayes, A.M., Ph.1), 

Assistant Professor of History in Columbia University, New York, 
the American Historical Association. 


I Strang, William. 


Member of 


/ Sixtus IV. ; 
[Stilloho, Flavius. 


Charles Lethbridge King.sford, M.A., F.R.Hist. Soc., F.S.A. 

Assistant Secretary to the Board of Education. Author of Life of Henry V, Editor 
of Chronicles of London and Stow'.s Survey of London. 

Carl Pulfrich, Ph.D. 

On the staff of the Carl Zeiss Factoiy, Jena. Formcrlv Privatdozent at the 
University of Bonn. Member of the Astronomical Societies of Brussels and Paris. 


Somerset^ Edmund Beaufort, 
Duke of. 

Stereoscope. 


Cesare Paoli. 

See the biograpliical article : Paoli, Cesare. 

Christian Pfister, D. is L. 

Professor at the Sorbonne, Paris. Chevalier of the Legion of Honour. Author of 
Eludes eur le regne de Robert le Pieux ; Le DuchS merovingien d* Alsace et la Ugendc 
de SainU^dile. 


I Siena {in part), 
I Sigebert, King. 


Charles Raymond Beazley. M.A., D.Litt., F.R.G.S., F.R.Hisx.S. 

Professor, of Modern History in the Uiriverwty of Birmingham. Formerly Fellow 
of Merton Gollege, Oxford, and University Lecturer in the History of Geography, h 
L othian Prizeman, Oxford, 1889. Lowell Lecturer, Boston, 1908. Author of 
Henry the Navigator ; The Dawn oj Modern Geography ; Ac. ' 


Simon oi St t^uentin ; 
Slndbad the Sailor, Voyages 


of. 
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D. G. H. 

D.H. 
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E. A. 

E. A. F. 
E. C. B. 

E. G. 

E. H.M« 
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E. 0 .* 

E.Pr. 

E. W. H. 

B.A.B. 
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Charles Scott Sherrington, M.A., D.^c., M.D., I^.R.S., LL,D. 

iFroI«6ior of Physiology in the University of Liverpool. Author of Tim Integrative 
Action of the Nervous System, ** 

Sir CHAR1J&9 WiLUAM fVViLsoN, K.C.B., K.C.M.G., F.R.S. (i^ 36 -ic)o 7 j* 

Major'-GencraJ, Royal Engineers. Secretary to the Iforth Amerityi Boundary 
Commission, 1858-1862. British Commissioner on the Servian Boundary Com- 
mimion. Diirector4General of tlie Ordnance Sur^’^ey, 1886-1694. Director-General 
^)f ftjilit^ Education, 1695-1898. Author of From Korti to Khartoum; Life of 
Lord CUve ; &c. 

Donald Francis Tovey. 

Author of Essays in Musical Analysis : comprising The Classical Concerto, The 
Goldberg Variations, and analyses of many other classical works. 

David George Hogarth, M.A. 

Keeper of the Ashmolean Museum, Oxford. Fellow of Magdalen College, Oxford. 
Fellow of the British Academy, Excavated at Paphos, x888 ; Naucratis, 1899 and 
1905; Ephesus, 1904-1905; Assiut, 1906-1907. Director, British Scliool at Athens, 
1897-1900. Director, Cretan Exploration Fund, 1899. 


I ^lplnal Cord : 7 *h'f^iologv, 

» 

Sivas {in part)* 


David Hannay. 

Formerly British Vice-Consul at Barcelona. 
Navy ; Life of Emilu> Castelw ; dl:c. 


Author of Short History of the Foyal 


f Sonata Forms ; 

|6pohr, Ludwig. 

'Side; Sis; 

.Sivas {in part); 

Smyrna {in part) ; 

^ Sell {Asia Minor),^ 

[ Sluysj Battle of ; 

Spain : History {in part) ; 
Spanish Succession, War of : 

Naval and Military Opera- 
tions ; 

Spinola, Ambrose. 


Sir Donald Mackenzie Wallace, K.C.I.E., iLC.V.O. 

Extra Groom of the Bedchamber to H.M. King George V. Director of the Foreign 
Dcparlment of The Times, 1891-1899. Member of Institut dc Droit International 
ana Officier de 1 ’ Instruction Publique of France. Joint-editor of the New Volumes 
(loth ed.) of the Jincvclopaedia Britannica, Author of Bussia ; Eqvpt and the 
Egyptian Question ; The Web of Empire ; &c. 

Edward Arber, D.Ijtt., F.S.A. 

See the biographical article ; Arber, Edward. 

Edward Augustus Freeman, LL.D., D.C.L. 

See the biographical article : Freeman, E. A. 

Rt. Rev, Edward Cuthbert Butler, O.S.B., M.A., D.Litt. ( Silvestrlnes • 

Abbot of Dovmsidc Abbey, Bath. Author of “ The Lausiac History of Palladius " "1 gtylites St 


^Shuvalov, Count. 

I Smith, John (1580-1631). 
[ Sicily X History {in part), 


in Cambridge Texts and Studies, 

Edmund Gossk, LL.D. 

See the biographical article ; Gosse, Edmwnd W. 


Song (Literary ) ; 

Stanley, Thomas ; 
Stewnson, Robert Louis ; 
L Style. 


Author! Stocks and Shares. 


Ellis Hovell Mtnns, M.A. f Slavs ; • 

University Lecturer in Palaeography, Cambridge. Lecturer and Assistant a JSlovaks ; 
Librarian at Pembroke College, Cambridge. Fozmerly Fellow of Pembroke College. ^ SlOVCnQ^ ; Sorbs. 

Eduard Meyer, Ph.D., D.Liti’., LL.D. ( 

Professor of Ancient History in tfie University of Berlin. Author of Geschichie des •{ Smerdis. 
Alterthums; Geschiohte des alien Aegyptens; Die IsraeliSen und ihre Nachbarstamme, [ 

Edward Manson. 

Barristeinat-Law. Joint-editor of the Journal of Comparative Legislation. 
of Law of Trading Companies ; Practical Guide to Company Law ; &c. v 

Eleanor Mildred Sidgwick (Mrs Henry Sidgwick), D.Litt., LL.D. f 

Principal of Newnham College, Cambridge, 1892-1910. Hon. Secretary to the i SDiritaillsm 
Society for Psychical Research. Author of Papers in Uie Proceedings of the Society j ^ 
for Psychical Research. I 

Sir Edward MAtmDE Thompson, G.C.B., T.S.O., D.C.L., Litt.D., LL.D. C 
Director and Princlpiil Librarian, British Museum, 1898-1909. Sandars Reader 
in Bibliography, Cambridge University, 1895-1896. Hon. ladlow of University J 
College, Oxford. Author of Handbook of Greek and Latin Palaeography. Editor of 
the Chronicon Angliae. Joint-editor of publications of the Palaeogiraphical Society, 
thb New Palaeographical Society, and of the Facsimile of tl 


[ the Lauren^n Sophocles. 


StichomUy. 


Edmund Owen, I^.R.C.S., LL.D., D.Sc. TgkuUs Cranial Surgery 

Consulting Surgeon to St Mary's Hospital, London, and to the Children's Hospital, I fininni rmut ' 

Great Ormond Street, London. Chevalier of the Lepoo. of Honour. Author of | J/ ^ > 

A Manual of Anatomy for Senior Students, owMUaen- 

Edgar Prestage. f 

Special Lecturer in Portuguese Literature in the University of Manchester. Com- J SHVU, AutOUlO J. de ; 
gnendador, Portuguese Order of S. Thiago. Corre^onding Member of Lisbon Royal j SOUSU, LuU 4 e. 
Academy of Sciences and Lisbon Geographical Society ; Ac. ^ 

Ernest William Hobson, M.A., D.Sc., F.R.S., F.R.A.S. 

Fellow r|Ad Tutor in Mathematics, Christ's College, Cambridge. Stokes Lecturer i 
Mathematics in the University. 

Francis Arthur Bather, M.A., D.Sc., F.R.S., F.R.G.S. 


r in| 


Spherloal Barmonles. 


Assistant Ke^er of Geology, British Museum. Rolleston Prizeman. Oaefovd, 1892, J 
Author of ’* Echinoderma in A Treatise on Zoology ; Tgiassic Echinodems 0 / 1 
Bakony ; &c. I 



via 


F.C.S.S. 

t 


F. G. M. B. 


F. G. P. 


F. J.H. 


F. J.S. 
F.ixa 


P.L.U 


F. N.M. 


F. Po, 


F.R.a 


F.W* 


F. w. n.* 


G. A. C.* 


G. A. Gr. 


G.aii. 


G.C.W. 


0 « & 




G.o.a 


G. G.S. 


'initials and headings of articles 


Ferdinand Canning Scott Schiller, M.A., D.Sc. 

Fellow and Tutor of CxA-puk Christi College, Oxford. Author of Fiddles of the\ Spencer, Herbert. 
Sphinx ; Studies in Humanism ; &c. 

Frederick George Me^Sjon Heck, M.A. 

'Fellow and Lecturer in Cls^sics, Clare College, Cambridge. 




( Sigurd ; 

\ Strathclyde. 


Frederick Gvmer Parsons, F.R.C.S., F.Z.S., F.R.Anthrop.Tnst. 

Vice-President, Anatomical Society of Great Britain and Ireland. Lecturer on I Skin and Exoskeleton \ 
Anatomy at St 7‘‘homas’s Hospital and the London School of Medicine for Women, | Skull ; 

London. E*oniierly Hunterian I’rofessor at the Royal College of Surgeons. Spinal Cord {in pari). 

Francis John Haverfield, M.A., LL.D., F.S.A. f 

Camden Professor of Ancient History in the TTniversity of Oxford. Fellow of I gHures * 

Brasenose College. Formerly Censor, Student, 1 ‘utor and Librarian of Christ « . 

Church. Ford’s Lecturer, 1906-1907. FeUow of the British Academy. Author of ntsiory, Ancient. 


^Spenser, Edmund {in part). 


\ 


Author of 

Monographs on Roman History, especially Roman Britain ; &c. 

Frederick John Snell, M.A. 

Balliol College, Oxford. Author of The Age of Chaucer \ &c. 

Francis Llewellyn Griffith, M.A., Ph.D., F.S.A. f 

Reader in Egyptology, Oxford University. Editor of the Archaeological Survey and _ * / • j. \ 

Archaeological Reports of the Egypt Exploration Fund. Follow of Imperial j ®Phinx (iw par/), 
German Archaeological Institute. Author ol Stories of the High Fnests of Memphis ; 

&c. V 


Lady Lugard. f 

See the biograpliical article : Lugard, Sir F. J. D. I 

Colonel Frederic Natu.sch Maude, C.B. 

Lecturer in Milit.''.ry History, Manchester University. Author of War and the 
World's Policy ; The Leipzig Campaign ; The Jena Campaign. 

Sir Frederick Pollock, Bart., LL.I)., D.C.L. 

See the biographical article ; Pollock : Pamily. 


Sokoto. 


Strategy. 


Frank R. Cana. 

Author of South Africa from the Great Trek to the Union, 


I Stephen, Sir J. F., Bart. 

Siwa ; Sobat {in part ) ; 
Somaliland ; 

South Africa : Geography and 
Statistics ; History {in part), 
and Bibliography ; 

Stanley, Sir Henry. 


*! Silk {in part). 


Sidon. 


Sindhi and Lahnda. 


Stawell, Sir William. 


Frank Warner. 

President of the Silk A.ssociation of Great Britain and Ireland • Hon. .Secretary 
of the ladies' National Silk Association. Chairman of the Silk Section, London 
Chamber of Commerce, and of the Council of the Textile Institute. V 

Frederick William Rudler, I.S.O., F.G.S. 1 * 

Curator and Librarian of the Museum of Practical Geology, London, 1879-1902. \ Spinel ; 

President of the Geologists' Association, 1887-1889. I Spodumene. 

Rev. George Albert Cooke, D.D. [ 

Oriel Professor of the Interiiretation of Holy Scripture, Oxford, and Fellow of 
Oriel College. Canon of Rochester. Hon. Canon of St Mary's Cathedral, Edinburgh. 

Author of Text-Book of North Semitic Inscriptions ; &c. 

George Abraham Grierson, C.I.K., Ph.D., D.Litt. 

Member of the Indian Civil Service, 1873-1903. In charge of the Linguistic 
Survey of India, 1898-1902. Gold Medallist, Royal Asiatic Society, 1909. Vice- 
President of the Royal Asiatic Society. Formerly FeUow of Calcutta University. 

Author of The Languages of India ; &c. 

George Collins Levey, C.M.G. 

Member of the Board of Advice to the Agent-General of Victoria. Formerly 
Editor and Proprietor of the Melbourne Herald. Secretary, Colonial Committee of 
Royal Commission to Paris Exhibition. 1900. Secretaiy, Adelaide Exhibition, 

1887.* Secretary, Royal Commission, Hobart Exhibition, 1894-1895. Secretary to 
Commissioners for Victoria at the Exhibitions in London, Paris, Vienna, Phila- 
delphia and Melbourne. 

George Charles Williamson, Litt.D. / 

Chevalier of the Legion of Honour. Author of Portrait Miniatures ; Life of Richard J 
Cosway, R.A. ; George Engleheart ; Portrait Drawings ; &c. Editor of new edition ’| 
of Bryan’s Dictionary of Painters and Engravers. I 

George Ellery Hale, LL.D., Sc.D. 

Director of the Mt. Wilson Solar Observatory of the Carnegie Institution of Washing- 
ton at Pasadena, California. Director of the Yerkes Observatory, Chicago, 1895- 
1905. Foreign Member of the Royal Society of London. Inventor of the Spectro- 
heiiograph. Author of Papers on solar and stellar physics in the Astrophysical 
Journal', Ac, 

Very Rev. George Granville Bradley, D.D. 

See the biographical article : Bradley, George Granville. 

George Goudie Chisholm, M.A. 

Lecturer on Geography in the University of Edinburgh. Secretary of the Royal 
Scottish Geographical Society. Author of Handbook of Commercial Geography, 

Editor of Longman's Gazetteer of the World. 

George Gregory Smith, M.A. 

Professor of English literature, Queen's University of Belfast. Author of The nf 

Days of James IV . The Transition Period', Specimens of Middle Scots', &c. [ * v U" F U* 


Smart, John. 


Speetrohellograph. 


I Stanley, Dean {in part). 


Geography and 
Statistics {in pari). 


/Stirling, William Alexander, 



G.J.T. 

• 

G.Mo. 

G.Sa. 

G. W. T. 

H. Br. 

H.Cl. 

H. E. S* 

H. F. G, 

H. H. F. 

If. Ja. 

H. M. R. 

H. M. Wo. 

H. 0. F. 

H. R. T. 

H. St. 

H. S. J. 

H. W. C. D. 

LA. 

J. A. Co. 

J.A.E. 

J. A. H. 
/.B. , 


INITIALS AND HEADINGS OF ARTICLES ix 


George James Turner, ' 

Barrister>at-Law, Lincoln's Inn. Editor of Select Pleas^f the Forests lot the Soldo 
Sociefy. 

Gaetano Moscm • ( • Geography and Statistics 

Professor of Constitutional Law, University of Turin. ^ (in part). 



George Saintsbury, IJ.C.L., LL.D. 

See the biographical article : Saintsbury, George E. B. 


{ 


Stall, Madame de. 


Rev. Grifftthes Wheeler Thatcher, M.A., B.l). T 

Warden of Camden College, Sydney, N.S.W. Formerly Tutor in Hebrew and Old -! SIbawaihi. 
Testament History at Mansfield College, Oxford. I 


Henry Bradley, M.A., Ph.D. . . . f 

Fellow of the British Academy. Joint-editor of the New English Dictionary \ Slang. 
(Oxford). Author of The Story of the Goths ; The Making of English ; &c. I, 


Sir Hugh Charle.s Clifford, K.C.M.G. 

Colonial Secretary, Ceylon. Fellow of the Royal Colonial Institute. Formerly 
Resident, Pahang. Colonial Secretary, Trinidad and Tobago, 1903-1907. Author 
of Studies in Brown Humanity ; Further India, &c. Joint-author of A Dictionary 
of the Malay Language. 

Horace Elisha Sct™er (d. 1902). 

Formerly Editor of the Atlantic Monthly. Author of Life of James Russell Lowell ; 

History of the United States ; &c. 

Hans Friedrich Gadow, M.A., F.R.S., Ph.D. 

Strickland Curator and I-ecturer on Zoology in the University of Cambridge. 

Author of " Amphibia and Reptiles '* in tlie Cambridge Natural History ; &c. 

H. Hamilton Fyfe. 

Special Corre.spondcnf t)f the Daily Mail ; Dramatic critic of The World. Author of 
A Modern Aspasia ; The New Spirit in Egypt ; See. 

Henry Jackson, M.A., Litt.D., LL.D., O.M. T Socrates; 

Regius Profe.s8or of Greek in the University of Cambridge, and Fellow of Trinity j SophiStS ; 

College. Fellow of the Briti.sh Academy. Author of Texts to illustrate the History \ fin«||g|nuug 
of Greek Philosophy .>'om Thales to Aristotle. v, FR • 

Hugh Munko Ro.ss. (%\fsra\: Army SigruMing ytn 

Formerly Exhibitioner of T.incoln College. Oxford. Editor of The T imes Engineering -j part) and Railway Signalling 
Supplement. Author of British Railways. I (in part). 

Harold Mellor Woodcock, D.Sc, ^ ( 

Assistant to tlie Professor of Proto-Zoology, London ITniver.sity. Fellow of Uni- I 
versity College, London. Author of Haemoflagellates " in Sir L. Ray Lankestcr's j F •• 

Treatise of Zoology, and of various scientific papers. v 


I Singapore ; 

I Straits Settlements. 


Stowe, Mrs Beecher. 

r Snakes ; 

Song : Of Birds ; 

I Sphenodon. 


|stepniak, Sergius. 


Henry Ogg F'orhes, J.L.D., F.R.G.S., F.G.S., F.Z.S. 

Director of Miiseums to the Conioration of Liverpool. Reader in Ethnography in 
the University of Liverpool. Explorer of Mount Owen Stanley, New Guinea, 
Chatham Islands and Sokotra. Author of A Naturalist's Wayiderings in the Eastern 
Archipelago', Editor and part-author of Natural History of Sokotra and Abd-el- 
Kuri ; &c. 

Henry Richard Tedder, F.S.A. 

Secretary and Librarian of the Athenaeum Club, linden. 

Henry Sturt, M.A. 

Author of Idola Theatri ; The Idea of a Free Church Personal Idealism, 

Henry Stuart Jones, M.A. 

Formerly Fellow and Tutor of Trinity College, Oxford, and Director of the British . 
School at Rome. Member of the German Imperial Archaeological Institute. 
Author of The Roman Empire ; &c. 


Henry William Carless Davis. M.A. f 

Fellow and Tutor of Balliol College, Oxford. Fellow of All Souls' College, Oxford, -j 
1895-1902. AwthoT oi England under the Normans and A ngevins ] Charlemagne. \ 

Israel Abrahams, M.A. 

Reader in Talmudic and Rabbinic Literature in the University of Cambridge. 
Formerly President, Jcwi.sh Historical Society of England. Author of A Short' 
History of Jewish Literature \ Jewish Life in the Middle Ages ; Judaism ; &c. 


S^otra (inpttirt)i 

Societies, Learned. 
Space and Time. 


Strabo. 


Simeon p( Durham ; 
Stephen, King of England. 

Simon Ben Yof^ai ; 

Singer, Simeon ; * 

Smolenskln, Perez ; 
Steinsohneider, M. 


Hon. Sir John Alexander Cockburn, K.C.M.G., M.D. C 

Knight of Grace of the Order of St John of Jerusalem. Premier and Chief Secretary, I 
South Australia, 1889-1890; Minister of Education and Agriculture, 1893-1898; j 
Agent^Gencral in London, 1898-1901. Author of Australian Federation', &c. V 

James Alfred Ewing, C.B., LL.D., F.R.S., M.Inst.C.E. 

Director of (British) Naval Education xr;, 

PW)fe.ssor of Mechanism and Applied 
1890-1903. Author of The Strength of Materials ; &c. 


South Australia : History. 


ED Ewino, C.B., LL.D., F.R.S., M.Inst.C.E. r 8|.ni.i|. sir WUllam : 

of (British) Naval Education. Hon. Fellow of King’s College, Cambridge. 1 EnvinA • 

• of Mechanisn^and Applied Mechanics in the University of Cambridge, 1 Materials. 


John Allen Howe. r 

Curator and Librarian of the Museum of Practical Geology, London. Author of J Silurian. 
Geology of Building Stones. ( 

James Bonar, M.A., LL.D. r 

• Master of the Royal Mint, Ottawa. Senior Examiner to the Civil Service Com - 1 shaI^iciii 
mission, 1895-1 907* Author of MaUhus and his Work', Philosophy and Political i 
Economy; Ac. 



X 

J. Bra. ^ 
J.Bt 

J. G. Br. 

J. D.B.' 

J.F.-K. 

J. G. C. A. 

J. G. M. 

J. H. A. H. 

J. H. P, 

J. H. R. 

J. HI. R. 

J. H. vanH H. 

J.K.L 

J.L.»L 

J.L.N. 

J.VL 

J.BLSL 

J. O.N« 

J. Pe. 

J.P.E. 

J.S.F. 


INITIALS AND HEADINGS OF ARTICLES 

Joseph Braun, S.J. /ctnia 

Autlior of Dtt Liturgisc%e (rewandung ; (fep. .. \ 

Jamv-s Bartleti. t 4. c -I. 4.- rk 4^4-' x ' 4- xr' SWrcase ; Construction \ 

Lecturer on Constru<#tioij, Architecture, Sanitation, Quantities, &c., at King • 

College, London. Meml>cr of Society of Architects. Member of Institute of J unior WMlSirucuOn , 

Engineers. ^ \ Stpnc. 

John Casper Branner, Ph.D., LL.D., F.G.S. f 

Vice-I*rcsidont and Professor of Geology in Leland Stanford University, California. I 
Director of the iiranner-Agassiz Expedition to Brazil, 1^99. State Geologist of -j South America. 

Arkansas, 1887-1 893. Author of numerous works on the geology of Brazil, Arkansas | 
and California. \ 

James David Bourchier, M.A., F.R.G.S. r Silistria • 

King's College, Cambridge. Correspondent of The Times in South-Eastern Europe. J cqu* . * 

Commander of the Orders of Prince Danilo of Montenegro and of the Saviour ofl > 

Greece, and Officer of the Order of St Alexander of Bulgaria. I StaiUDOlOV, Stefan. 


James FiTZMAirRiCE-KKi.LV, Lirr.D., F.R.Hist.S. 

Gilmour Professor of Spanish Language and Literature, Live™ol University. 




Norman McColl Lecturer, Cambridge University. Fellow of the British Academy. 1 Spain : Language (in part). SJld 
Member of the Royal Spanish Academy. Knight Commander of the Order of T itfimfuvfi 

Alphonso Xll. Author of A History of Spanish Liietature ; &c. [ V*” 

John Georoe Clark Anderson, M.A. f 

C(*nsor and Tutor of Christ Church, Oxford. Formerly Fellow of Lincoln College. J cjuujj- 
Craven Fellow, Oxford, 1896. Comngton Prizeman, 1893. [ ^ “ 

John Gray McKendrick, M.D., LL.D., F.R.S., F.R.S. (Edin.). f si an • 

Emeritus Professor of Physiology in the University of Glasgow. Professor of Physi- -j “‘®®P > 
ology, 1876-1190G. Author of Life in Motion ; Life of Helmholtz ; dtc. { Smell. 


John Henry Arthur Hart, M.A. 

Fellow, Theological Lecturer and Librarian, St John’s College, Cambridge. 


Sibylline Oracles. 


John Henry Poyntincj, D.Sc., F.R.S. r 

Professor of Physics and Dean of the Faculty of Science in the University of | 

Birmingham. Formerly Fellow of Trinity College, Cambridge. Joint-au.aor ofi Sound. 

Text-Book of Physics. \ 

John Horace Round, M.A., LL.D. 

Balliol College, Oxford. Author of Feudal England l Studies 
Family History ; Peerage and Pedigree ; &c. 

John Holland Rose, M.A., Litt.D. r 

Christ's College, Cambridge. Lecturer on Modem History to the Cambridge J Sleyks, Emmanuel Joseph ; 
University Local Lectures Syndicate. Author of Life of Napoleon L ; Napoleomo'\ Baron. 

Studies ; The Development of the European Nations ; The Life of Pitt \ &c. ’ 


[ Stanley : Family (in part). 


Stereo-isomerism. 

Slavery (in part ) ; 
Smith, Adam (in part). 


Soli (Cyprus). 


Jacobus Hendricus van’t IIoff, LL.D., D.Sc., 

.See the biographical article Van't Hofi% Jacobus Hendricus. 

JoiTN Kells? Inc5ram, LL.D. 

See the biographical article : Ingram, John Kells. 

John Linton Myres, M.A., F.S.A. 

Wykoham Professor of Ancient History in the University of Oxford, and Fellow of 
Magdalen College. Formerly Gladstone Professor of Greek and Lecturer in Ancient 
Geograjihy in the University oi Liverpool, and Lecturer on Classical Archaeology 
in the University of Oxford. 

J. Lane-Noiter, M.A., M.D., F.R.S.Med. 

Colonel (retired), Royal Army Medical Corps. Formerly I*rofcssor of Military 
Hygiene, Army Medical School at Netley. Author of The Theory and Practice of 
Hygiene: &c. 

Sir John Macdonell, C.R., M.A., LL.D. 

Master of the Supreme Court, London. FormerlyOoimsel to the Board of Trade 
and the London Chamber of Commerce, Quain I’rofessor of Con^arative Law, 
and Dean of the Faculty of Law, University College, London. Editor of State 
Trials ; dvil Judicial Statistics ; &c. Author of Survey of Political Economy ; 

The Land Question ; &c. 

John Malcolm Mitchell, [ Solou ; 

Sometime Scholar of Queen’s College, Oxford. Lecturer in Classics, East London J Sphinx (in part) ; 
College (University of London). Joint-editor of Grote's History of Greece. I BtrategUS. 

Xbv. Jambs Okby Nash, M.A. / 

Hertford College, Oxford. Headmaster of St John’s College, Johannesburg. J fijsterhoods. 
Formerly Missionary of the S.P.G. in Johannesburg. ( 

John Pkrcival, M.A. c 

Sti John's College, Cambridge. Professor of Agricultural Botany at University J jgoU. 

, College, Reading. Author of Text-Book of Agricultural Botany ; &c. ( ' 

Jean Paul Hippolyte Emmanuel Adh^mar Esmein. 

Professor of Law in the University of Paris. Officer of the Legion of Honour. 

Member of the Institute of France. Author of Conrs Bimentaire d'histoire du droit 
franfais ; &c. 


Soil : Soil and Diseasei 


Sovereignty ; 

Spheres of Influence, 


Stotes-GMieral : France. 


John Smith Flett, D.Sc., F.G.S. 

Petrogranher to the Geological Survey of the United Kingdom. Formerly I 
on Petrology in Edinburgh University. Nelli Medallist of the RoyAl Soi 
Edinburgh. Bigsby Medsdlist of the Geological Society of London. 


Formerly Lecturer J 
ciety 


or 

of' 


sni; 

Slato : Geology ; 

Spherulites. 



J.S. 1 L 

• 

J. T. Be. 

J. V. B. 

J. W. 

J. W. G. 

J. W. He. 

K. G. J. 
K.L. 

K. S. 

L. C. 

L. D.* 

L. J. S. 

L. W. Ch. 

M. Ga« 

M.G. 

M.Ja. 

M. 1 IL 

M. N. T. 
]i.O.B.C. 

N. M. 

O. A. 

O.M. 


INltlALS AND HEADINC5S OF AilTICXES 


XI 


James Smith Reid, M.A., LL.M., Litt.D., LL.D. - ^ r 

Profqiiser ef Ancient History in the Unrvernty of Camt^dge and Fellow and Tutoif* | Silius Italicus ; 
of Gonville and Caius College. Hon. Fellow, formerly Fellow and Lecturer, of 1 Ststius. « 

Christ’s College. Ldit^ of Cicero's A cademica ; De Amtcitia ; \ 

• ♦ 

John Thomas Bealby. * r Siberia (/« /)ar/) ; 

Joint-anthfor of Stafford’s Europe, Formerly Editor of the Scottish Geographical I Simbirsk {in part) ; 
Magazine, Translator of Sven Hedin’s Through Asia, Central Asia and Tibet ; &c. | 8inelenS|C {in part) ; 

James Vernon Bartlet, M.A., D.D. r part). 

Professor of Church History, Manshcld College, Oxford. Author of The Apostolic} fi(0nhM) 

Age\ &c. [ ^ * 

James Williams, M.A., D.C.L., LL.D. ^ 

All Souls’ Reader in Roman Law in the University of Oxford, and Fellow of Lincoln J 
College. Barrister-at-I.aw of Lincoln's Inn. Aul^rox oi Law of the Universities ; * 

John Walter Gregory, D.Sc., F.R.S. 


Professor of Geology in the University of Glasgow. Professor of Geology and f CA«*k . ir i 

Mineralogy in the Umversity of Melbourne, 1900-1904. Author of The Dee^ Heart \ AUSiraiia . ueoLOgyi 

of AustrMia ; 6 cc. [ 


James Wycliffe ITeadlam, M.A. • r 

Staff Inspector of Secondary Schools under the Board of Education. Formerly I 

Fellow of King’s College, Cambridge, and Professor of Greek and Ancient History at -j Stophaili Heinrich VOn. 
Queen's College, London. Author of Bismarck and the Eoundation of the German 
Empire ; &c. \ 


Kingsley Garland Jayne. 

Sometime Scholar of Wadham College, Oxford. 
Author of Fusco da Gama and his Successors. 


Matthew Arnold Prireman, 1003. , 


Author of The Instruments of the 


Rev. Kirsopp Lake, M.A. 

Lincoln College, Oxford. Professor of Early Christian Literature and New Testa- 
ment Exegesis in the University of Leiden. Author of The Text of the New Tesia^ 
ment ; The Htstoncal Evidence for the Resurrection of Jesus Christ ; &c. 

Kathleen Sctile.singer. 

Editor of the Portfolio of Musical Archaeology. 

Orchestra. 

Rev. Lewis Campbell, D.C.L., LL.D. 

See the biographical article : Campbell, Lewis. 

Louis Duchesne. 

See the biographical article : Duchesne, Louis M. O. 

Leonard James Spencer, M.A. 

Assistant in Department of Mineralogy, Briti.sh Museum. Formerly Scholar 


I SiMiln ; Geography and 
I Statistics, 


Soden, Hermann von. 


I Sistrum ; Sordino ; Spinet ; 
I Stringed Instruments. 


I Sophocles. 

/ Sirlcius ; 

I Sixtus L-IIL 


4 

fv, - 


Sinimanite; Smaltite; 

Sodalite ; Sphene ; Stannite ; 
Staurolite ; Stephanite ; 
StlbiUte ;*Stilblte ; Strontlanite. 

Smoke {in part). 

Stevinus, Simon. 


Sidney Sussex College, Cambridge, and^arkness Scholar, Editor of the Mineralo^ 
gical Magazine. 

Laurence Wen.st.ey Chubb. 

Secretary of the Coal Smoke Abatement Society, and of the Coanmons and Foot- 
paths Preservation Society. 

Moritz Cantor, Ph.D. 

Honorary Professor of Mathematics in the University of Heidelberg. Hofrat of the 
German Empire. Author of Vorlesungen uber die Geschu hie dcr Mathematxk ; &c. 

Moses Gaster, Ph.D. / 

Chief Rabbi of the Sephardic Communities of England. Ilchester Lecturer at I 

Oxford on Slavonic and Byzantine Literature, 1886 and 1891. President of the- Sturdza (family). 

Folk-lore Society of England. Vice-President, Anglo-Jewish Association. Author 

of History of Rumanian Popular Literature ; &c. \ 

Morris Jastrow, Ph.D. r 

Professor of Semitic Languages, Uni versify of Pennsylvania. Author of Religion J 
of the Babylonians and Assyrians \ &c. 

Max Arthur Macauliffe, r 

Formerly Divisional Judge iri the Punjab. Author of I'he Sikh Religion : its Gurus. | 

Sacred Writings and Authors ; &c. Editor of Life of Guru Nanak, in the Punjabi i 
language. J 

Marcus Niebuhr Tod, M.A. c 

Fellow and Tutor of Oriel College, Oxford. University Lecturer in Epigraphy. J 
Joint-author of Catalogue of the Sparta Museum. [ 

Maximilian Otto Bismarck Caspart, M.A. r 

Reader in Ancient History at London University. Lecturer in Greek at Birming- J 
ham University, 1905-1908. [ 

Norman McLean, M.A. r 

Lecturer in Aramaic, Cambridge University. FeUow and Hebrew Lecturer, Christ's 4 


epUege, Cambridge. Joint-editor of the larger Cambridge Septuagint, 


I 


Sin {]\foon‘god). 


I Sikh ; 

I Sikhism. 


Sparta. 

Sicyon. 

Stephen Bar Sudhaile* 


Sidney, Algernon ; 
Somers, Lord. 


Osmund Airy, M.A., LL.D. r 

H-M. Divisional Injector of Schodls and Inspector of Training Colleges, Board of | 

Education, London. Author of Louis XIV. and the English Restoration ; Charles\ 

Jl . : &c. Editor of the Lauderdale Papers ; &c, ^ 

*David OrME Ma.sson, M.A., D.Sc., F.R.S. r 

Professor of Chemistry, Melbourne University. Author of papers on chemistry in -J Smoke {in part)* 
the tr^sactions of various learned societies. ^ 



Xll 

O. T. ^ 

P. A. A. 

P. A.K. 

p. c!bl 

« 

P. C. Y. 
P.S. 

P.Vl. 

R. 

R. A. S. M. 

R. D. H. 

R. H. C. 

R. H.L. 

R. H. V. 

R. I. P. 

R. J.M. 

R. L.* 

R.MU. 


INITIALS AND HEADINGS OF ARTICLES 


Oldfikld Thomas, F.R.§., F.Z.S. J 

Senior AssisAuit, Naturai History Depaatment of the British Museum. Author of j Skuijk (in part), 
^atalogu$ of Marsupialia in the British Museum. V 

Philip A. Ashworth, •M.A., D.^URis. ‘ ‘ f 

' New College, Oxford. ©arrister-at-Law. Translator of H. R. von Gneist’s History " 
of the English Constitution. 


Simson, Martin E. von. 


K..{ 


Prince Peter Alexeivitch Kropotkin. 

S6e the biographical article : Kropotkin, Prince P. A. 

Peter Chalmers Mitchell, M.A., F.R.S., F.Z.S., D.Sc.. LL.D. r 

Secretary of tlie Zoological Society of London. University Demonstrator in | 
Comparative Anatomy and Assistant to Linacre Professor at Oxford, 1 888-1 8yi. 'j 
Author of Outlines of Biology ; &c. [ 

Philip Chesney Yorke, M.A. f 

Magdalen College, Oxford, Editor of Letters of Princess Elizabeth of England. I 

Philip Schidrowitz, Ph.D., F.C.S. ( 

Member of the Council, Institute of Brewing ; Member of the Committee of Society J 
of Chemical Industry. Author of numerous articles on the Chemistry anil j 
Technology of Brewing, Distilling, &c. ^ 

Paul Vinogradokf, D.C.L., LL.I). / 

See the biographical article : Vinogradoff, Paul. I 

Lord Rayleigh. / 

See the biographical article : Rayleigh, 3RD Baron. 

Robert Alexander Stewart Macalister, M.A., F.S.A. 

St John's College, Cambridge. Director of Excavations for the Palestine Ex- 
ploration Fund. 

Robert Drew Hicks, M.A. f 

Fellow, formerly Lecturer in Classics, Trinity College, Cambridge. I 

Rev. Robert Henry Charles, M.A., D.D., D.Litt. C 

Gnnfield Lecturer, and Lecturer in Biblical Studies, Oxford, and Fellow of Merton 
College. Fellow of the British Academy. Formerly Profes.sor of Biblical (ireek, | 
Trinity College, Duldin. Author ol Critical History of the Docti inc of a J'utiire Life ; 
Book of Jubilees ; &c. \ 

Robin Humphrey Leggk. 

Princiiml Musical Critic for the Daily Telegraph. Aullior of Annals of the Norwich 
Festivals ; &c. 

Robert Hamilton Vetch, C.B. [ 

Colonel R.E. F.mployed on the defences of Bermuda, Bristol Channel, Plymouth 
Harbour and Malta, 1861-1876. Secretary of R.E. Institute, Chatham, 1877-1883. 
Deputy Inspector-General of Fortifications, 1889-1804. Author of Gordon's 
Campaign in China ; Life of LieutenaiiLGeneral Sir Gerald Graham. Editor of the 
iF.ii. Journal, 1877-1884. 

Reginald Innes Pocock, F.Z.S. 

Silperintendent of the Zoological Gardens, London. 

Ronald John McNeill, M.A. 

Christ Churcli, Oxford. Barrister-at-Law. Formerly Editor of the St James's 
Gazette (London). 

Richard Lydekker, F.R.S., F.G.S., F.Z.S. ( 

Member of the Staff of the Geological Survey of India, 1874-1882. Author of I 
Catalogue of Fossil Mammals, Reptiles and Birds in the British Museum ; The Deer^ 
of all Lands ; The Game Animals of Africa ; &c. I 


vkh 


Siberia (in part ) ; 
Simbirsk (in part ) ; 
Smolensk (in part) ; 

Stavropol (in part). 

Species. 

Strafford. 

Spirits. 

Socage. 

Sky. 

Sodom and Gomorrah. 
Stoics. 

Solomon, The Psalms of. 

Strauss, Richard. 

Strathnairn, Lord. 


Spiders. 

Sidney^ Sir Henry ; 

Simnel, Lambert ; 

Smith, Sir Henry ; 

Somerset, Earls and Dukes of ; 
Stone, Archbishop. 

Slfaka ; Sirenla ; 

Skunk (in part ) ; 

Souslik ; Squirrel ; 

Squirrel Monkey. 


Robert Munro, M.A., M.D., LL.D., F.R.S. (Edin.). 

DaJrymple Lecturer on Archaeology in the University of Glasgow for 1910. Rhind 
Lecturer on Archaeology, 1888. Secretary of the Society of Antiquaries ol Scotland, I 
‘ ' 1888-1899. Founder of the Munro Lectureship on Anthropology and PreJustoric ' 

Arcliacology in the University of Edinburgh. Author of The Lake-dwellings of 
Europe ; Prehistoric Scotland, and its place in European Civilization ; 

R. M. B. F. K. Richard Makdougall Brisbane FRANas Kelly. D.S.O. T 

Colonel R.A. Commanding R.G.A., Southern Defences, Portsmouth. Served .j 
through the South African War, 1899-1902. Chief Instructor at the School ol | 
Gunnery, 1904-1908. ^ 


R. N. B. Robert Nisbet Bain (d. 1Q09). 

Assistant Librarian, British Museum, 1883-1909. Author of Scandinavia : The 
Political History of Denmark, Norway and Sweden, /f/j-zpoc ; The First Romanovs, 
i(>i3-iyzs ; Slavonic Europe : The Political History of Poland and Russia from 
i4(x) to jjgO : &c. 


Stonehenge ; 

Stone Monuments. 


Sights. 

Slgismund 1., II. and III. of 
Poland ; 

Skarga, Piotr; Skram, Peder; 
SkrzyneoM, Jan Zygmunt ; 
Sophia, Aleksyeevna ; 
Sprengtporten, Count GOran ; 
Sprengtporten, Jakob; 
Stanislaus I. and II. of Poland ; 
Stephen I. and V. of Hungary ; 
Stephen, B&thory; * 
Struensee, Johan F. ; 

Sture {family). 



R.P.S. 


R. Sn. 


R. S. C. 

S. A. C. 


S. BL 


S. F. M. 


St G. S. 


S. N. 


T. As. 


T. A. A. 


T, A. C. 


T.Ba. 


T. F. C. 


T.Se, 


T. W.-D. 


T. W. F. 


W. R. D. 


V.W. 


W.A.B.O. 


W. A. G. 


w.a.Vf. 


I silk : Trade and Commerce. 
/ 


Sicttll {tribe). 


INITIALS AND HEADINGS OF ARTICLES xiii 

It PHENii Spiers, F.S.A., F.R.I.B.A. • ^ r 

Famerly Master of the Architectliral School, R^yal Academy, London. Phst I Stair ; 

President of the Architectural Association. Associate and Fellow of King^'s College, -[ Staircask ; Architecture ; 
London, ii^orrespoiraing Member of the Institute of France. £diior of fcrgusson's I • 

History of Architecture. liMthoi oi Architecture : East ahd West \ tfcc. » I 

Richard Snow. ^ 

Examiner in Silk Throwing and Spinning for tlie City and Guilds of London Institute. 

Robert Sevmour Conway, M.A., D.Litt. 

Professor of Latin and Indo-European Philology in the University of Manchester. 

Formerly Professor of I^tin in University College, Cardiff ; and Fellow of Gonvillc 
and Caius College, Cambridge. Author of The Italic Dialects. 

Stanley Arthur Cook. 

Lecturer in Hebrew and Syriac, and formerly Fellow, Gonville and Caius College, 

Cambridge. Editor for the Palestine Exploration Fund. Author of Glossary of 
Aramaic Inscriptions ) The Laws of Moses and the Code of Hammurabi i Critical 
Notes OH Old Testament History ; Religion of Ancient Palestine ; &c. 

SicfUs BlOndal. 

Librarian of the University of Copenhagen. 

Sir Shirley Forster Murphy, F.R.C.S. 

Medical Officer of Health for the County of London. 

St Georoe Stock, M.A. 

Pembroke College, Oxford. Lecturer in Greek in the University of Birmingham, 

Simon Newcomb, D.Sc., LL.1). 

Sec the biographical article : Newcomb, Simon. 


Thomas Ashby, M.A., D.Litt. 

Director of tlie British School of Archaeology at Rome. Formerly Scholar of Christ 
Church, Oxford. Craven Fellow, 1897. Conington Prizeman, iyo6. Member of 
the Imperial German Archaeological Institute. Author of The Classical .Topography 
of the Roman Campagna. 


Thom.as Andrew Archer, M.A. 

Author of The Crusade of Richard I . ; 


&c. 


I 

I Simeon ; 

Solomon. 

{ SigurSsson, J<Sn. 

I Slaughter-house. 

I Simon Magus. 

I Solar System. 

( Sicily : Geography^ and Statistics 
{in part), and History {in 
part ) ; 

Siena {in part ) ; 

Signla ; Soluntum ; 

Sora; Spoleto ; 

Stabiae; Subiaco. 

(Silvester II. 


South Australia: 

and Statistics. 


Spy {in part ) ; 

State. 


Timothy Augustine Coghlan, I.S.O. 

Agent-General for New South Wales. Government Statistician, New South Wales, 

1886-IQ05. Honorary Fellow of the Royal Statistical Society. Autlior of Wealth 
and Progress of New South Wales ; Statistical Account of Australia and New 
Zealand ; dtc. 

Sir Thomas Barclay. 

Member of the Tn^titutc of International l-aw. Officer of the Legion of Honour. 

Author of Problems of International Practice and Diplomacy ; &c. M.P. for Black- ] 
burn, lyio. 

Theodore FreylinCvHuy.sen Collier, Ph.D. 

Assi.stant Professor of History, Williams College, Williamstown, Mass. 

Thomas Skccombe, M.A. f 

Balliol College, Oxford. Lecturer in History, East London and Birkbcck Colleges, I Smollett ; 

University of London. Stanhope Prizeman, Oxford, 1887. Assistant Editor ofl Stephen, Sir Leslie. 
Dictionary of National Biography^ 1891-1901, Author of The Age of Johnson , ike. I 

Walter Theodore Watts-Dunton. 

See the biographical article : Watts-Dunton, Walter Theodore. 

Thomas William Fox, 

Professor of Textiles in the University of Manchester. Author of Mechanics 0/^ Spinning. 

Weaving. 

Thomas William Rhys Davids, M.A., LL.D., Ph.D. 

Professor of Comparative Religion, Manchester University. President of the Pali 
Text Society. Fellow of the British Academy. Professor of Pali and Buddhist _ 

Literature, University College, London, 1882-1904. Secretary and Librarian of' 

Royal Asiatic Society, 1885-1902. Author of Buddhism ; Sacred Books of the 
Buddhists ; Early Buddhism ; Buddhist India ; Dialogues of the Buddha ; &c. 

The Hon. Lady Welby. 

Formerly Maid of Honour to Queen Victoria. 

Sense ; What is Meaning ? 


Geography 


{ Sixtus V. 


{ Sonnet 




SIgirl. 


Author of Links and Clues ; Grains of *! Signifies. 


Rev. William Augustus Brevoort Coolidge, M.A., F.R.G.S., Ph.D. 

Fellow of Magdalen College, Oxford, Professor of English History, St David’s 
College, Lampeter, 1 880-1 881. Author of Guide du Haut Dauphine ; The Range of 
4 he Todi ; Guide to Grindelwdld ; Guide to Switzerland ; The Alps in Nature and in 
History ; &c. Editor of the Alpine Journal, 1 880-1 881 ; &c. 

Walter Armstrong Graham. 

Adviser to His Siamese Majesty's Minister for Agriculture. Commander, Order of 
the White Elephant. Member of the Burma Ci^ Service, 1889-1903. Author of 
The French Roman Catholic Mission in Siam ; Kelantan, a Handbook ; 

•Walter Armitage Justice Ford. c 

Sometime Scholar of King’s College, Cambridge. Teacher of Singing at the Royal •{ Song {tn music). 
College of Music, London. 


[ Simler, Joslas ; 

Simplon Pass; Sion {canton ) ; 
Soleure {canton); 

Soleure {town ) ; 

SplUgen Pass ; Stans ; 
Stumpfy Johann. 

Siam. 



INITIALS AND HEADINGS OP ARTICLES 


W. A, P. Walter Alison €^hillips,‘‘M.^. 

I^rmerly Exhibitioner of Merton College and Senior Scholar of St John's College,. 
Oxford. Author of M^^ern Europe ; &c. f 

W. C. D. W. William Cecil Dampier Whetnam, M.A., F.R.S. 

Fellow and Tutor of Trinity College, Cambridge. Author of Theory of Sot Alton: 1 
Recent Development of Physical Scie^nce ; The Family and the Nation ; &c. I 

W.E.G. Sir William Edmund Garstin, G.C.M.G. , 

British Government Director, Suez Canal Co. Formerly Inspector-General ofJ 
Irrigation, Egypt. Adviser to the Ministry of Public Works in Eg3T>t, 1904-1908. | 

W. Ho. Wynnard Hooper, M.A. j 

Clare College, Cambridge. Financial Editor of The Times ^ London. 1 

W. Hu. Rev. William Hunt, M.A., Litt.D. 

President of the Royal Historical Society, 1905-1909. Author of History of the. 
English Church, ^g’f-1066 ; The Church of England in the Middle Ages ; c^c. 

W. L. C * WiLi .lAM Lee Corbin, A.M. i 

Associate Professor of English, Wells College, Aurora, New York State. \ 

W, L. G. William Lawson Grant, M.A. . 

Professor of Colonial History, Queen's University, Kii^ton, Canada. Fonnerly ( 
Belt Lecturer in Colonial Hikory, Oxford University. Editor of Acts of the Privy ^ 
CouHoii (Canadian Series). | 

W.M. William Minto, M.A. j 

See the biographical article ; Minto, William. 

W. MaoC. Sir William MacCormac, Bart. ^ . 

See the biographical article : MacCormac, Sir William, Dart. | 

W. MoDl William McDouoall, M.A. / 

Wilde Reader in Mental Philosophy in the University of Oxford. Formerly Fellow J 
of St John's College, Cambridge. 1 

W. M. F. P, William Matthew Funders Petrie, F.R.S., D.C.L., Litt.D. 1 

See the biographical article : Petiue, W. M. Funders. J 

W. M. R. William Michael Rossetti. |- 

Sue the biographical article : Ro.ssictti, Dante Gabriel. \ 

W. M. Ra. Sir William Mitchell Ramsay, LL.D., D.C.L., D.Jjtt. / 

See the biographical article : Ramsay, Sir W. Mitchell. \ 

W.N.SL William Napier Shaw, LL.D., D.Sc., F.R.S. 

Director of the Meteorological Office, London. Reader in Meteorology in the 
University of London. President of Permanent international Meteorological 
Cojnmittee. Member of Meteorological Council, 1807-1905. Hon. Fellow of 
Emmanuel College, Cambridge. Fellow of Emmanuel College, 1877-1906 ; Senior 
I'utor, 1896-1890. Joint author of Text Rook of Practical Physics ; kc. 

W. W. F.* William Wabde Fowler, M.A. 

Fellow of Lincoln College, Oxford, Siih-rector, 1881-1904. Gifford Lecturer, 
Edinburgh University, 1908. Author of The City-State of the Greeks and Romans ; ' 
The Roman Festivals of the Republican Period \ &c. 


Sir ; 

Spain'; History {in part ) ; 

States-General ; 

Stolen Goods {in pari). 

Solution. 


^|Sobat {in part). 

c Statistics ; 

\ Stock Exchange. 

'I Stubbs, WlUiam. 

I Sparks, Jared. 

' f Strathcona and Mount Royal, 
’ 1 Lord. 

r Spenser, Edmund {in part); 

Steele, Sir Richard {in part ) ; 

[ Sterne, Laurence {in part). 

/Simon, Sir John. 

I Subliminal Seif. 

J Sinai : The Peninsula. 

f Signorelli, Luca ; 

\Sodoma, II. 


Smyrna {in part). 


Sllvanus. 


PRINCIPAL UNSIGNED ARTICLES 


Sibyls. 

Sodium. 

Speaker. 

Stem. 

Sierra Leone.. 

Soissons. 

Spectacles. 

Stettin. 

Sign-board. 

Solanaceae. 

Speranski, Count 

Stickleback. 

Sikh Wars. 

^ Solicitor. 

Sphere. 

Stirling. 

Silesia. 

Solomon Islands. 

Spitsbergen. 

Stirlingshire. 

Silicon. 

Somersetshire. 

Springfield. 

Stockholm* 

Silver. 

Somme. 

Stafi. 

Stoichiometry. 

Simony. 

Somnambulism. 

Stafford. 

Stolen Goods. 

Sind. 

Sorbonne. 

Staffordshire. 

Strassburg. 

Skatmff. 

Southampton. 

Staiaotites. 

Stratlord-on-*Avon. 

Ski. 

South Carolina. 

Stamford. 

Straw and Straw Manufaeturers* 

Skin Diseases* 

South Dakota. 

Stammering. 

Strawberry. 

Skye. 

South Sea Bubble. 

Stamp. j 

Strontium. 

Sligo. 

Southwark. 

Starch. 

Strophanthus. 

Smallpox. 

Sowing. 

Star-Chamber* 

StrychulnOb 

Smithsonian Institution. 

Spalato. 

Staten Island. 

Sturgeon. 

Snail. 

Spanish«American War. 

State Rights. 

Stuttgart. 

Soap. 

Spanish Reformed Church. 

Steenklrk. 

Styria. 



ENCYCLOPEDIA BRITANNICA 

ELEVENTH EDITION 

VOLUME XXV 


SHUVALOV (sometimes written Schouvaloff), PETER 
ANDREIVICH, Count (1827-1889), Russian diplomatist, was 
bom in 1827 of an old Russian family which rose to distinction 
and imperial favour about the middle of the i8th century. 
Several of its members attained high rank in the army and the 
civil administration, and one of them may be regarded as the 
founder of the Moscow University and the St Petersburg Academy 
of the Fine Arts. As a youth Count Peter Andreivich showed 
no desire to emulate his distinguished ancestors. He studied 
just enough to qualify for the army, and for nearly twenty years 
he led the agreeable, commonplace life of a fashionable officer 
of the Guards. In 1864 Court influence secured for him the 
appointment of Governor-General of the Baltic Provinces, and 
in that position he gave evidence of so much natural ability and 
tact that in 1866, when the revolutionary fermentation in the 
younger section of the educated classes made it advisable to 
place at the head of the political police a man of exceptional 
intelligence and energy, he was selected by the emperor for the 
post. In addition to his regular functions, he was entrusted by 
his Majesty with much work of a confidential, delicate nature, 
including a mission to London in 1873. The ostensible object 
of this mission was to arrange amicably certain diplomatic 
difficulties created by the advance of Russia in Central Asia, 
but he w^ instructed at the same time to prepare the way for 
the marriage of the grand duchess Marie Alexandrovna with the 
duke of Edinburgh, which took place in January of the following 
year. At that time the emperor Alexander II. was anxious 
to establish cordial relations with Great Britain, and he thought 
this object might bes be attained by appointing as his diplo- 
matic representative at the British Court the man who had con- 
ducted successfully the recent matrimonial negotiations. Count 
Shuv 41 ov was accordingly appointed ambassador in London j 
and he justified his selection by the extraordinary diplomatic 
albility he displayed during the Russo-Turkish War of 1877-78 
and the subsequent negotiations, when the relations between 
Russia and Great Britain were strained almost to the point of 
tupture. After the j^blication of the treaty of San Stefano, 
which astonished Europe and seemed to render a conflict inevit- 
able, he . concluded with Lord Salisbury a secret convention 
Which enabled the two powers to meet in congress and find 
a pacific solution for all the questions at issue. In the delibera- 
tions and discussions of the cong^ress he played a leading part, 
th^ interests of his Country with a dexterity whidfi 
e^ted the admiration of his cblkagues ; but when it bSeciuhe 
t^t the San Stefano anangements werb profoundly 
lEdiaifibd by the treaty of Berlin, ptiWic opinion in Russia con-; 


demned him as too conciliatory, and reproached him with having 
needlessly given up many of the advantages secured by the war. 
For a time Alexander 11 . resisted the popular clamour, but in 
the auti^n of 1879, when Prince Bismarct assumed an attitude 
of hostility towards Russia, Count Shuvalov, who had been 
long regarded as too amenable to Bismarckion influence, was 
recalled from his post as ambassador in London; and after 
living for nearly ten years in retirement, he died at St Petersburg 
in 1889. ^ (O. M. W.) 

SHUYA, a town in the government of Vladimir, 68 m. by rail 
N.E. of the town of Vladimir. It is one of the chief centres of 
the cotton and linen industries in middle Russia. It is built on 
the high left bank of the navigable Tezayta tributary of the 
^yazrna, with two suburbs on the right bank. Annalists men- 
tion princes of Shuya in 1403. Its first linen manufactures were 
established in 1755 ; but in 1800 its population did not exceed 
1500. In 1882 it had 19,560 inhabitants, and 18,968 in 1897. 
Tanneries, especially for the preparation of sheepskins — widely 
renowned throughout Russia— still maintain their importance, 
although this .industr>' has migrated to a great extent to the 
country districts. The cathedral (1799) is a large building, with 
five gilt cupolas. Nearly every village in the vicinity has a 
specialty of its own—bricks, pottery, wheels, toys, packing- 
boxes, looms and other weaving implements, house furniture, 
sieves, combs, boots, gloves, felt goods, candles, and so on. The 
manufacture of linen and cotton in the ^fillages, as well as the 
preparation and manufacture of sheepskins and rough gloves, 
occupies about 40,000 peasants. The Shuya merchants cawy 
on an active trade in these products all over Russia, arid in com, 
spirits, salt and other food stuffs, imported. 

8HWEBO, a town and district in the Sagaing division of Upper 
Bumm. The town is situated in the midst of a rice plain, 53 m. 
by rail N.E. from Mandalay ; pop. (1901^ 9626. It is of historic 
interest as the birthplace and capital of Alompra, the founder 
of the last Burmese dynasty. After British annexation it became 
an important militaiy cantonment ; but only the wing of a 
Europew regiment is now stationed here. The area of the 
district is 5634 sq. m. ; pop. (1901) 286,891, showing an increase 
of 24 % in the decade. It lies between the Katha, Upper and 
Lower Chindwin and Mandalay districts. The Irrawaddy forms 
the dividmg line on the east, The physical features of the 
district vaiy considerably. The Minwun lange run^, ^own 
the whole extern side, skirting the Irrawaddy. In the north 
it is a decried range, but at Sneinma^, in the so^th, it sinks 
to an undulation. West of the Mu river, in the centre of the 
district, there is a gradual ascent to the hills which divide 
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Sagaing .^rom the Upper Chindwin. these ranges and 

on both sides of the Mu is a flain, unbroken except foi some 
isokted hills in the north and north-easj and the ^pw Sadaung-gyi 
range in the south-east. The greater piirt of this pkinis a rice- 
growing tract, but on the sloping ground maize, millets, sesamum, 
cotton and peas are raised. A good deal of sugar is also produced 
from groves of the tari palm. The Mu river is navigable for 
three months in the year, from June to August, but in the dry 
season it can be forded almost anywhere. A good deal of salt 
is produced in a line which closely follows the railway. Coal 
has been worked at Letkokpin, near the Irrawaddy. 

The Ye-u reserved forests are much more valuable than those 
to the east on the Minwun and the Mudein. Extensive irrigation 
works existed in Shwebo district, but they fell into disrepair 
in King Thibaw*s time. Chief of these was the Mahananda Lake. 
The old works have recently been in process of restoration, and 
in 1906 the main canal was formally opened. The rainfall 
follows the valleys of the Mu and the Irrawaddy, and leaves the 
rest of the district comparatively dry. It varies from an average 
of 29 to 49 in. The average temperature is 90° in the hot season, 
and falls to 60° or 61° in the cold season, the maximum and 
minimum readings being 104° and 

SIALKOT, or Sealkote, a town and district of British India, 
in the Lahore division of the Punjab. The town, which has a 
station on the North-Western railway, is 72 m. N.E. of Lahore. 
Pop. (1901) 57,956. It is a military cantonment, l)eing the 
headquarters of a brigade in the 2nd division of the northern 
army. There are remains of a fort dating from about the loth 
century ; but the mound on which they stand is traditionally 
supposed to mark the site of a much earlier stronghold, and some 
authorities identify it with the ancient Sakala or Sagal. Other 
ancient buildings arc the shrine of Baba Nanak, the first Sikh 
Guru, that of the Mahommedan Imam Ali-ul-hakk and Raja 
Tej Singh’s temple. The town has an extensive trade, and 
manufactures of sporting implements, boots, paper, cotton, 
cloth and shawl-edging. There are Scottish and American 
missions, a Scottish mission training institution and an arts 
college. 

'The District of Sialkot has an area of 1991 sq. m. It is 
an oblong tract of country occupying the submontane portion 
of the Rechna (Ravi-Chenab) Doab, fringed on either side by a 
line of fresh alluvial soil, above which rise the high banks that 
form the limits of the river-beds. The Degh, which rises in the 
Jammu hills, traverses the district parallel to the Ravi, and is 
likewise fringed by low alluvial soil. The north-eastern boundary 
is 20 m. distant from the outer line of the Himakyas ; but about 
midway between the Ravi and the Chenab is a high dorsal tract, 
extending from beyond the border and stretching far into the 
district. Sialkot is above the average of the Punjab in fertility. 
The upper portion is very productive ; but the southern portion, 
farther removed from the influence of the rains, shows a marked 
decrease of fertility. The district is also watered by numerous 
small torrents ; and several swamps or jhils^ scattered over the 
face of the country, are. of considerable value as reservoirs of 
surplus water for purposes of irrigation. Sialkot is reputed to 
be healthy ; it is free from excessive heat, judged by the common 
standard of the Punjab ; and its average annual rainfall varies 
from 35 in. near the hills to 22 in. in the parts farthest from them. 
The population in 1901 was 1,08^,909, showing a decrease of 3 % 
as against an increase of ii % in the previous decade. This is 
expkined by the fact that Sialkot contributed over 100,000 
personlf to the Chenab colony {q.v.). The principal crops are 
wheat,' barley, maize, millets and sugar-cane. ITie district 
.is crossed by a branch of the North-Western railway from 
Wazirabad to Jammu. 

'fhe early history of Sialkot is closely interwoven with that of 
the rest of the Punjab. It was annexed by the British after the 
second Sikh war in 1849 ; since theh its area h^ been consider- 
ably reduced, assuming its present proportions in 1867. During 
the Mutiny of 1857 the native troops plundered the treasury 
and destroyed all the records, when most of the European 
residents took refuge in the fort. 


SIXm (known to its inhabitants as Muang That), an inde- 
pendent kingdom of the Indo-Chinese peninsula or Further 
India. It lies between 4® 20' and 20*" 15' N. and between 96*^ 30' 
and 106° E., and is bounded N. by the British Shan States and 
by the French Laos country, E. by the French Laos country 
and by Cambodk, S. by C^bodia and by the Gulf of Siam, 
and W. by the Tenasserim and Pegu divisions of Burma. A part 
of Siam which extends down the Malay Peninsula is bounded 
E. by the Gulf of Siam and by the South China Sea, S. by British 
Makya and W. by the lower part of the Bay of Bengal. The 
total area is about 220,000 sq. m. (For map, see Indo-China.) 

The country may be best considered geographically in four 
parts : the northern, including the drainage art;a ol the four 
rivers which unite near Pak-Nam Po to form the Menam Chao 
Phaya ; the eastern, including the drainage area of the NamMim 
river and its tributaries; the central, including the drainage 
area of the Meklong, the Menam Chao Phaya and the Bang 
Pakong rivers ; and the southern, including that part of the 
country which is situated in the Maky I^eninsula. Northern 
Siam is about 60,000 sq. m. in area. In general appearance 
it is a series of parallel ranges of hills, lying N. and S., merely 
gently sloping aclivities in the S., but rising into precipitous 
mountain masses in the N. Between these ranges flow the 
rivers Meping, Mewang, Meyom and Menam, turbulent shallow 
streams in their upper reaches, but slow-moving and deep where 
they near the points of junction. Tlie longest of them is over 
250 m. from its source to its mouth. The Meping and Mewang 
on the W., rising among the loftiest ranges, are rapid and 
navigable only for small boats, while the Meyom and Menam, 
the eastern pair, afford passage for large boats at all seasons 
and for deep draught river-steamers during the flood-time. The 
Menam is the largest, deepest and most sluggish of the four, 
and in many ways resembles its continuation, the Menam Chao 
Phaya lower down. On the W. the river Salween and its tributary 
the Thoung Yin form the frontier between Siam and Burma for 
some distance, draining a part of northern Siam, while in the 
far north-east, for a few miles below Qiieng Sen, the Mekong 
does the same. The districts watered by the lower reaches of 
the four rivers are fertile and are inhabited by a considerable 
population of Siamese. Farther north the country is peopled 
by I^os, scattered in villages along all the river banks, and by 
numerous communities of Shan, Karen, Kamoo and other tribes 
living in the uplands and on the hilltops. 

Eastern Siam, some 70,000 sq. m. in area, is encircled by 
well-defined boundaries, the great river Mekong dividing it 
clearly from French Laos on the N. and E., the Pnom Dang Rek 
hill range from Cambodia on the S. and the Dom Pia Fai range 
from central Siam on the W. The right bank of the Mekong 
being closely flanked by an almost continuous hill range, the 
whole of thb part of Siam is practically a huge basin, the bottom 
of which is a pkin lying from 200 to 300 ft. above sea-level, and 
the sides hill ranges of between 1000 and 2000 ft. elevation. 
The plain is for the most part sandy and almost barren, subject 
to heavy floods in the rainy season, and to severe drought in the 
dry weather. The hills are clothed with a thin shadeless growth 
of stunted forest, which only here and there assumes the character- 
istics of ordinary jungle. The river Nam Mun, which is perhaps 
200 m. long, has a large number of tributaries, chief of which 
is the Nam Si. The river flows eastward and falls into the Mekong 
at 15® 20' N. and 105® 40' E. A good way farther north two 
small rivers, the Nam Kum and the Nam Song K^am^ also 
tributaries of the Mekong, drain a small part of eastern Sim« 
Nearly two million people, mixed Siamese, Lao and Cambodian, 
probably among tli poorest peasantry iu the world, support 
existence in this inhospitable region. 

Central Siam, estimated at 50,000 sq. m. in area, is the hewrt 
of the kingdom, the home of die gi^ater part of its population,, 
and the source of nine-tenths of its wealth. In general appw- 
ance it is a great pkin flanked by high mountains on its ^estem, 
border, inclining gently to the sea in the S. and jound the inner , 
Gulf of Siam, and with a long strip of mountainous sea-bo^d. 
stretching out to the S.E* mountain raxige on the W. %. 
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continuation of one of the ranges of northern Siam, wliich, 
ext^ding still farther southward^ ultimately forms the backbone 
of uie llalay Peninsula. Its ridge is t^e boundary between 
central Siam and Burma. ThI highest peak hereabouts is 
Mogadok, 5000 ft., close to the border. On the E. the Dom 
Pia Fai throws up a point over 4000 ftl, and the south-eastern 
range wliich divides the narrow, littoral, Chantabun and Krat 
districts from Cambodia, has the Chemao, Saidao and Kmoch 
heights, between 3000 and 5000 ft. The Meklong river, which 
drains the western parts of centra] Siam, rises in the western 
border range, fellows a course a little E. of S., and runs into the 
sea at the western corner of the inner gulf, some 200 m. distant 
from its sourqe. It is a rapid, shallow stream, subject to sudden 
rises, and navigable for small boats only. The Bang Pakong 
river rises among the Wattana hills on the eastern border, 
between the Battambong province of Cambodia and Siam. It 
flows N., then W., then S., describing a semicircle through the 
fertile district of Pachim, and falls into the sea at the north-east 
corner of the inner gulf. The whole course of this river is about 
100 m. long ; its current is sluggish, but that of its chief tributary, 
the Nakhon Nayok river, is rapid. The Bang Pakong is navi- 
gable for steamers of small draught for about 30 m. The Menam 
Chao Phaya, the principal river of Siam, flows from the point 
where it is formed by the junction of the rivers of northern Siam 
almost due S. for 154 m., when it empties itself into the inner 
gulf about midway between the MekJong and Bang Pakong 
mouths. In the neighbourhood of Chainat, 40 m. below Paknam 
Poh, it throws off three branches, the Suphan river and the 
Menam Noi on the right, and the Lopburi river on the left bank. 
The latter two rejoin the parent stream at points considerably 
lower down, but the Suphan river remains distinct, and has an 
outlet of its own to the sea. At a point a little more than half- 
way down its course, the Menam Chao Phaya receives the waters 
of its only tributary, the Nam Sak, a good-sized stream which 
rises in the cast of northern Siam and waters the most easterly 
part (the Pechabun valley) of that section of the country. The 
whole course of the Menam Chao Phaya lies through a perfectly 
flat country. It is deep, fairly rapid, subject to a regular rise 
and flood every autumn, but not to sudden freshets, and is 
aflected by the tide 50 m. inland. For 20 m. it is navigable 
for vessels of over 1000 tons, and were it not for the enormous 
sand bar which lies across the mouth, ships of almost any size 
could lie at the port of Bangkok about that distance from the 
sea (see Bangkok). Vessels up to 300 tons and 12 ft. draught 
can ascend the river 50 m. and more, and beyond that point 
large river-boats and deep-draught launches can navigate for 
many miles. The river is always charged with a great quantity 
of silt which during flood season is deposited over the surrounding 
plain to the great enhancement of its fertility. There is prac- 
tically no forest growth in central Siam, except on the slopes of 
the hills which bound this section. The rest is open rice-land, 
alternating with great stretches of grass, reed jungle and bamboo 
scrub, much of which is under water for quite three months of 
the year. 

Souriiem Siam, which has an area of about 20,000 sq. m., 
consists of that part of the Malay Peninsula which belongs to the 
Siamese kingdom. It extends from zo^ N. southwards to 
6® 35' N. on the west coast of the peninsula, and to 6® 25' N, on 
the east coast, between which points stretches the frontier of 
British Malaya. It is a strip of land narrow at the north end 
and widening out towards the south, consisting roughly of the 
continuation of the mountain range which bounds central Siam 
on ^ W., though the range appe^s in certain parts as no more 
than a chain of hillScks. The inhabitable part of the land 
consists of the lower slopes of the range with the valleys and 
^livial plains which lie between its spurs. The remainder 
IS covert lor the most part with dense forest containing seyerd 
kinds of valuable timber. The coast both east and west is nuicb 
indented, and is studded with islands. The rivers are small 
and ^dlbw. Jht highest mountain is Kao Luang, an almost 
isolated projection over 5000 ft. high, round the base of Which 
rlia the most fertile lands of this section, and near which are 


situated the towns/>f JSandon, Nakhon Sri Tammarat^Lakhon) 
and Bntalung, as well as many villages. 

G$ology} — ^Vefy little iijnown of tlie geology of Siam. It appears 
to be ci^posed cliiefly^of Palaeoeoic rocks, concealed, in the plains, 
by Quaternary, and possibly Tertia^, deposits. Mcar Luang 
Prabang, Just beyond the border, in wnch territory, limestones 
with Pfoauctus and Schwagenna, like the Productus limestone of 
the Indian Salt Kange. have been found ; al^ red clays and grau- 
wacke with plants similar to those of the Raniganj beds ; and viplet 
clays with Dicynodon, supposed to be the equivalents of the Panche 
senes of India. All these oeds strike from north-east to south-west 
and must enter the northern part of Siam. Farther south, «t Vien- 
Tiane, the Mekong passes through a gorge cut in sandstone, arkose 
and schists with a similar strike ; whue at Lakhon there are steeply 
inclined limestones which strike north-west. 

Climate. — Although enervating, the climate of Siam, as is natural 
from the position 01 the country, is not one of extremes# The wet 
season — May to October — corresponds witli the prevalence of the 
south-west monsoon in the Bay of Bengal. The full force of the 
monsoon is, however, broken by the western frontier hills; and 
while the rainfall at Mergui is over 180, and at Moulmein 240 im., 
that of Bangkok seldom exceeds 54, and Chiengmai records an 
average of about 42 in. Puket and Chantabun, being both on a lee 
shore, in this season experience rough weather and a heavy rainfall ; 
the latter, being farther from the equator, is the worse' ofl in this 
respect. At this period the temperature is generally moderate, 
65**^ to 75® F. at night and 75® to 85® by day ; but breaks in tlie 
rains occur which are hot and steamy. The cool season begins with 
the commencement of the north-east monsoon in the China Sea in 
November. While Siam enjoys a dry climate with cool nights (the 
thermometer at night often falling to 40°-5o® F., and seldom being 
over 90® in the shade by day), the eastern coast of the Malay Peum- 
sula receives the full force of the north-easterly gales from the sea. 
This lasts into February, when the northerly current begins to lose 
strength, and the gradual heating of the land produces local sea 
breezes ^m the gmf along the coast-Une. Inland, the thermometer 
rises during the day to over zoo® F., but the extreme continental 
heats of India are not known. The comparative humidity of the 
atmosphere, however, makes the climate trying for Europeans. 

Plora. — In its flora and fauna Siam combmea the forms of Burma 
and the Shan States with those of Malaya, farther south, and of 
Cambodia to the south-east. The coast region is characterized by 
mangroves, Pandanus^ rattans, and similar palms with long flexible 
stems, and the middle region by the great rice-fields, the coco-nut 
and areca palms, and the usual tropical plants of culture. In the 
temperate uplands of the interior, as about Luang Prabang, Hima- 
layan and Japanese species occur — oaks, pines, chestnuts, peach 
and great apple trees, raspberries, honeysueme, vines, saxifrages, 
Cichoraceaet anemones and Violacealf; there are many valuable 
timber trees — teak, sappan, eagle-wood, wood-oil {Hopea), and 
other Dipterocarpaceae^ Cedrelaceae, PteroearpaoeaCy Xylia, iron- 
wood and other dye-woods and resinous trees, these last forming 
in many districts a large proportion of the more open forests, with 
an undergrowth of bamboo. The teak tree grows all over the hill 
districts north of latitude Z5®. but seems to attain its best develop- 
ment on the west, and on the east does not appear to be found 
south of 17®. Most of the so-called Burma teak exported from 
Moulmein is floated down from Siamese territory. Among other 
valuable forest products art thingan wood {Hopea odoraid), largely 
used for boat-building; damar oil, taken throughout Indo-Chink 
from the Dipterocarpus levis ; agilla wood, sapan, rosewood, iron- 
wood, ebony, rattan. Among the chief productions of the plains 
are nee (the staple export of the , country)« pepper (chiefly from 
Chantahun) ; sinn, sago, sugar-cane, coco-nut and betel, Palmyra or 
sugar and attap x^lms ; many forms of banana and other fruit, 
such as durian, orange -ponmxdo, guava, bread-fruit, mango, ja^ 
fruit, pine-a^le^ custard-apple and, mangostfHm> 

Fauna . — Few countries are so well s&ck^ with big game as is 
Siam. Chief of animals is the elephant, which roams wud in lam 
number, and is extensively cau^ and tmed by the people for 
transport. The tiger, leOTard, fishing-cat, kopard-cat, and other 
species of wild-cat, as weU as the honey-b^r, large sloth-bear, and 
one- and tWo-homed rhinoceros, occur. Among the great wild 
cattle are the formidable gaur, or seladang, the banting, and the 
water-bufialo. The goat antelope is found, and several varieties 
of deer. Wild pig, several species of rats, and many bats-~oae of 
the commonest b&ig the flying-fox, and many species of monkey-^ 
especially the gibbon — are also met with. Of snakes, 56 species are 
known, but only Z2 are poisonous, and of these 4 are sea-snakes. 
The waters of Siam are particularly rich in fish. The crocodile is 
copuQon in ma^ of the rivers and estuaries of Siam, and riiere are 
many flzards. The country is rich in birds, a large ntimberof which 
appear to be cdminon to Burma ^d Cambodia. 

^ $ee .E. in F, Garnior, Voyage d^exploruHon $n Indo* 

CJ^ (Bacis> .Z873), vol. u, ; Counfllon, Documeni^ four eervir 4 
VHudt des onvirtms d$ tuang Prabang [Cochinchine), 

CompUt rmtam iiBgb), cxxiii. Z330-Z333. 
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InkMunts.-^A census of the rural poful^tion was taken for 
the first time in 1Q05. The first census of Bangkok atid its 
suburbs was taken* in 1909. Results rfiow the total population 
of the country Vo be about 6,230,000. Of this total about 
3,000,000 are Siamese, about 2,000,000* Laos, about 400,000 
Chinese, 115,000 Malay, 80,000 Cambodian and the rest Burmese, 
Indian, Mohn, Karen, Annamite, Kache, Lawa and others. Of 
Europeans and Americans there are between 1300 and 1500, 
mc)stly resident in Bangkok. Englislimen number about 500 ; 
Germans, 190 ; Danes, 160 ; Americans, 150, and other nation- 
alities dre represented in smaller numbers. The Siamese inhabit 
central Siam principally, but extend into the nearer districts 
of all the (Hher sections. The I^os predominate in northern 
and eastern Siam, Malays mingle with the Siamese in southern 
Siam, and the Chinese are found scattered all over, but keeping 
mostly to the towns. Bangkok, the capital, with some 650,000 
inhabitants, is al»out one-third Chinese, while in the suburbs are 
to be found settlements of Mohns, Burmese, Annamites and 
Cambodians, the descendants of captives taken in ancient wars. 
The Eurasian population of Siam is v^ery small compared with 
that of other large cities of the I^ast. Of the tribes which occupy 
the mountains ot Siam some are the remnants of the very ancient 
inhabitants of the country, probably of the Mohn-Khmer family, 
who were supplanted by a later influx of more civilized Khmers 
from the south-east, the forerunners and part-ancestors of the 
Siamese, and were still farther thrust into the remoter hills 
when the Lao-Tai descended from the north. Of these the 
principal are the Lawa, Lamct, Ka Hok, Ka Yuen and Kamoo, 
the last four collectively known to the Siamese as Ka. Other 
tribes, whose presence is probably owing to immigration at 
remote or recent periods, are the Karens of the western frontier 
range, the Lu, Yao, Yao Yin, Meo and Musur of northern Siam. 
The Karens of Siam number about ao,ooo, and are found as 
far south as 13® N. They are mere offshoots from the main 
tribes which inhabit the Burma side of the bound^ range, 
and are supposed by some to be of Burmo-Tibetan origin. The 
Lu, Yao, Yao Yin, Meo and Musur have Yunnanese charac- 
teristics, are met with in the Shan States north of Siam and in 
Yun-nan, and are supposed to have found their way into northern 
Siam since the beginning of tht 19th century. In the mountains 
behind Chantabun if small tribe called Chong is found, and in 
southern Siam the Sakei and Semang inhabit the higher ranges. 
These last three have Negrito characteristics, and probably 
represent a race far older even than the ancient Ka. 

The typical S’^imese is of medium height, well formed, with 
olive complexion, darker than the Chinese, but fairer tlian the 
Malays, eyes well shaped though slightly inclined to the oblique, 
nose broad and flat, lips prominent, the face wide across the 
cheek-bones and the chin short. A thb moustache is common, 
the beard, if present, is plucked out, and the hair of the head is 
black, coarse and cut short. The lips are usually deep red and 
the teeth stained black from the habit of betel-chewing. The 
children are pretty but soon lose their charm, and the race, 
generally speaking, is ugly from the European standpoint. 
The position of women is good. Polygamy is permitted, but is 
common only among the upper classes, and when it occurs the 
first wife is acknowledged head of the household. In disposition 
the Siamese are mild-mannered, patient, submissive to authority, 
kindly and hospitable to strangers. They are a light-hearted, 
apathetic people, little given to quarrelling or to this commission 
of violent crime. Though able and intelligent cultivators thev 
do not take kindly to any form of labour other than agricultural, 
with the result ^at most of the industries and trades of the 
country are in the hands of Chinese. 

The national costume of tlae Siamese is the a piece of 

cloth about X yd. wide and 3 yds. long. The middle of it is passed 
round the body, wliich it covers from the waist to the knees, and is 
hitched in front so that the two ends hang down in equal length 
before ; tliesc being twisted together are passed l^ck between tiie 
logs, drawn up and tucked into the waist at the middle of the back. 
The pattung iS common to both sexes, the 'wbm^n supplementing it 
wifii a scarf worn found the body under the aims, Among the better 
cl^sos both sexes wear also a jacket buttoned to the thtoat, stoekffigS 
and shoes, and all the men, except servants, wear hats. 


The staple food of the Siamese is rice and fish. Meal is eaten^ 
but, as the slaughter of animals is against Buddhist tenets, is not 
often obtainable, with the exception of pork, kilbd by Chircse. 
The men smoke, but the women do not. Everybody chews betel. 
The principal pastimes are gamoling, boat-racing, cock- and fish- 
fighting and kite-fiying, and a kind of football. 

Slavery, once common ,^s been gradually abolished by a series of 
laws, tlie last of which came into force in 1905. No such thing as 
caste exists, and low birth is no insuperable bar to the attainment of 
the highest dignities. There are no hereditary titles, those in use being 
conferred lor life only and being attached to some particular olhee. 

Towns. — There are very few towns with a population of over 
10,000 inhabitants in Siam, the majority being merely scattered 
townships or clusters of villages, the capitals of the provinces 
(muang) being often no more than a few houses gathered round the 
market-place, the offices and the governor's residence. The more 
important places of uoribern Siam include Cbieng Mai the 

capital of the nortli ; Chiciig Rai, neai* the northern frontier ; 
Lainpun, also known as La bong (originally Haribunchai), the first 
Lao settlement in Siam ; Lampang, Tern, Nan and Pr6, each the 
seat of a Lao chief and of a Siamese commissioner ; Ularadit, 
Piehai, Pichit, Pechabuu and Kaheng, the last of impoi lance as a 
timber station, with Phitsnulok, Sukliotai, Swankalok, Kampeng 
Pet and Nakhon Sawan, former capitals of Khmer-Siamesc king- 
doms, and at inesent the headquarters of provincial governments. 
In eastern Siam the only towns of importance arc Korat and Ubon, 
capitals of divisions, and Nong Kai, an ancient place on the Mekong 
river. In central Siam, after Bangkok and Ayuthia, places of im- 
portance on the Menam Chao I'haya a»-e Pak-Nam at the river 
mouth, the seat of a governor, terminus of a railway and site of 
modern fortifications. ; Paklat, the seat of a governor, a town of 
Mohns, descumlants of refugees fiom Pegu ; Nontaburi, a few miles 
above Bangkok, the seat of a governor and possessing a large market : 
Pratoomtaiii, Anglong, Prom, Inburi, Chainat and Saraburi, all 
administrative centres’; and l.opburi, the last capital before Ayuthia 
and the residence of kings during the Ayuthia |)eriod, a city of ruins 
now gradually reawakening as a centre of railway traffic. To the 
west of the Menam Chao Phaya lie Suphanburi and Katburi, ancient 
cities, now government headquarters ; Pechaburi (the Piply of 
early travellers), the terminus of the western railway ; and Phra.pa- 
toom, with its huge pagoda on the site of the capitel of Sn Wichaiya, 
a kingdom of 2000 years ago, and now a place of military, agricultural 
and other schools. To the east, in the Bang Pakong river-basin 
and down the eastern shore of the gulf, are Pachim, a divisional 
headquarters ; Potriou {q.v.) ; Bang Plasoi, a fishing centre, with 
Rayong, Chantabun {q.v.) and ICrat, producing gems and pepper. 
In southern Siam the chief towns arc Chumpon ; Bandon, .vith a 
growing timber industry ; Nakhon Sri Tammaral {q^v .) ; Singora 
\q.v ) ; Puket (^.?^) ; Patani. 

Central Siam is supplied with an exceptionally 
complete system of wafer coramumcations ; for not only hasal^^e 
three rivers with their tributaries and iiiucli-divicled courses, out all 
three are linked together by a series of canals which, running in 
parallel lines acro.ss the plain from E. to W., make the farthest 
comers of this section of the kingdom easily Mcossible from the 
capital. The level of the Jand is so low, the soil so soft, and stone 
suitable for metal so entirely absent, that the making and upkeep of 
roads would here be ruinously expensive. Former rulers have 
realized this and have therefore confined themselves to canal making. 
Some of the canals are very old, others are of comparatively recent 
construction. In the past they were often allowed to fall into dis- 
repair, but in 1903 a department of government was formed to 
control their upkeep, with the result that most of them were soon 
furnished with new locks, deepened, ‘and made thoroughly service- 
able. The boat traffic on them is so great that the collection of a 
small toll more than suffices to pay for all maintenance expenses. 
In northern and southern Siam, where the conditions are dinerenL 
roads are being slowly made, but natural difficulties are^eat, and 
travelling in those distant parts is still a matter of much oiScomfort. 

In 1909 there were 640 miles of railway open. All but 65 miles 
was under state management. The main line from Bangkok to the 
north had reached Pang Tong Phung, some distance north of 
Utaradit and 10 m. south of Meh Puak, which was selected as 
the terminus for the time being, the continuation to Chieng Mai, 
the original objective, l^ng postponed pending the construction of 
another and more important lino. This latter was the Cjontinuation 
through southern Siam of the line alruady constructed.from Bangkok 
south-west to Petqhaburi (no in.), with funds borrowed, under a 
recent agreement, from the Federated (British) Malajr States 
government, which work, following upon ^urve3r8 made in 1907; 
was begun in 1909 under the direction of a newly constituted 
southern branch of the Royal Railways departux^nt. From 1 ^ 
Paji on the main line a branch extends north-eastwards no m. to 
Korat. To the east of Bangkok the Bangkok-petrifew lifie (40 m.) 
was completed and open for traffic. 

The postal service extends to all parts of the country and is foiriy 
effioiant. Siam joined the Postal union, in 1885.* The iqland tel^ 
graph is also widely distributed, and foreign lines Cbmmunicate wRh 
Saigon, the Straits Settlements and Moulmein. ' 

The cultivatkwi^of pafldi (unhusked ribe)' lormi the 





Cpccupation of practically the whole population of Siam outsidi the 
capital. Piimitive methods obtain, but the Siamese are efficient 
cultivators and secure goodP harvests nevertheless. The .sowing and 
planting season is from June to August, mcl the reaping season 
from December to February. Fohy or fifty varieties of paddi are 
grown, and Siam rice is of the best in the world. Irrigation is 
rudimentary, for no system exists for raising the water of the in- 
numerable canals on to tlic fields. WatCT-supply depends chiefly, 
therefore, on local rainfall. In 1905 the government started pre- 
liminary surveys for a .system of irrigation. Tobacco, pepper, 
coco-nuts and maize are other agricultural products. Tobacco of 
good quality supplies local requirements but is not exported ; iicpper, 
grown chiefly m Chantabun and southern Siam, annually yields 
about 900 tons for export. From coco-nuts about 10,000 tons of 
copra are made for export each year, and maize is used for local 
consumption only. Of horned cattle statistical returns show over 
two million head m the whole country. 

Mining. The minerals of Siam include gold, silver, rubies 
sapphires, tin, copper, iron, zinc and coal. Tin-mining is a flourish- 
ing industry near Puket on the west coast of the Malay Peninsula, 
and since 1905 much prospecting and some mining has been done 
on the east coast. The export of tin in 1908 exceeded 5000 tons, 
v^ued at over /0oo,ooo. Kubies and sapphires are mined in the 
Chantabun district in the south-east. The Mining Department of 
Siam is a well-organized branch of the government, employing 
several highly-qualified English experts. r j h 

2 iw6cy.-- .rhe extraction of teak from the forests of northern Siam 
employs a large number of people. The industry is almost entirely 
m the hands of Europeans, British largely predominating. The 
n^umlier of teak logs broiiglit out via the Salween and Menam Chao 
Phaya rivers average i0o,ooo annually, Siam b<‘ing thus the largest 
teak-producing country of the world. A l orest Department, in 
.which experienced oflicers recruited from tlie Indian h'orest Service 
are employed, has for many years controlled the forests of Siam. 

7 ccA«()/ogy.— The government has since 1903 given attention to i *'-&««** iiouiamc picsonuca lor auenaancc. Jlie numerous 
sericulture, and steps have been taken to improve Siamese silk with i Other functions make some demand upon ministers’ 

from the Japanese Ministry of time, and, as the king transacts most of his affairs at nieht 

e admin tsfrsi firm nf lun/l I.*...!. 1.. 1 I j /w' • ^ ? 


ground-work is inlaid with a black composition of sulphides of baser 
metal^ which throw# u^ the pattest with distiuctness. 

Government — ^The governmentof Siam isan absolute monarchy* 
The heir to the throne is appointed by the king,^nd was formerly 
chosen from among ail the members of his family, collateral as 
well as descendants. The choice was sometimes made early 
in the reign when the heir held the title of “ Chao Uparach ’’ 
or Wang Na,” miscalled “ Second Kirife ” in English, and 
sometimes was left until the death of the king was irominant. 
The arrangement was fraught with danger to the public tran- 
quillity, and one of the reforms of the last sovereign the 
abolition of the office of Chao Uparach and a decree that the 
throne should in future descend from the king to one of his sons 
bom of a queen, which decree was immediately followed by the 
appointment of a crown prince. There is a council qpnsisting 
of the ten ministers of state—for foreign affairs, war, interior, 
finance, household, justice, metropolitan government, public 
works, public instruction and for agriculture— together with the 
general adviser. There is also a legislative council, of which 
the above are ex ofjUto members, consisting of forty-five persons 
appointed by the king. The council meets once a week for the 
transaction of the business of government. The king is an 
autocrat in practice as well as in theory, he has an absolute 
power of veto, and the initiative of measures rests largely 
with him. Most departments have the benefit of- European 
advisers. The government offices are conducted much on 
European lines. The Christian Sunday is observed as a holiday 
and regular hours are prescribed for attendance. The numerous 


Uie aid of Bcientist.s borrowed from the ‘Japanese Ministry 
Agriculture. Surveying and the administration of the land have 
tor a long time occupied the attention of the government. A 
Survey Department, inaugurated about 1887, has completed the 
general survey ot the whole countr>', and has made a cadastral 
survey of a large part ot the thickly inhabited and highly cultivated 
di.stncts ot central Siam. A Settlement Cofnmisaion, organized in 
1901, decidfd the ownership of lauds, and, 011 completion, handed 
over Its work to a T-aiid Registration Department. Thus a very 
comi^te settlement of much of the richest agricultural land in the 
coun^ has been effected. The education of the youth of Siam in 
technology of the industries practised has not been neglected. 
Eupil.s are sent to the best foreign agricultural, forestry and mining 
iwhwls, and, after going tliruugli the prescrilxid course, often with 
uistinctiOTi , return to Siam to apply their knowledge with more or 
Iiiss Rucce.ss. Moreover, a college under the control ol the Ministry 
of Lands aiid Agriculture, which wa.s founded in 1909, provides locally 
courses of instruction in these subjects and also in irrigation euffineer^ 
lag, sericulture and surveying. ^ ® 

Comwen e.— Rice-mills, saw-mills and a few distilleries of locally 
consumed hquor, one or two brick and tile factories, and here and 
tlwre a shed m which coarse pottery E made, are all Siam has in 
the way of factories. All manufactured articles of daily use are 
imported, as is aU ironware and machinery. The foreign commerce 
ot bii^ IS very ancient. Her commerce with India, China and 
pro^bly Jap^ dates from the beginning of the Christian era or 
earlier, while that with Europe began in the iGth century. Trade 
with her immediate neighbours is now insignificant, the total value 
Of ymual importe and exports being about ^400,000 ; but sea- 
borne commerce is in a very flourishing conditiqn. Bangkok, with 
an ^nual trade valued at ;^I3, 000,000, easily overtops all the rest 
of the country, the other ports together accounting for a total of 
imports and exports not exceeding ;^3,ooo,ooo. On both the east 
and west coasts of southern Siam trade is increasing rapidly, and is 
almost entirely with the Straits Settlements. The trade of the 
west coast is carried in British ships exclusively, fiat on the east 
coast by British and Siamese. ^ un w ease 

Arf— The Siamese are an artistic nation. Their architecture 
arawmg, goldsmith s work, carving, music and dancing are all higlUv 
developed m strict accordance with the traditions of Indo-Chinere 
chiefly exercised in connexion with religions 
buildings, IS clearly a decadent form of that practised by the ancient 
K-hmers, whose architectural remains are among the finest in the 
world. The system of music is elaborate but is not written; vocalists 

hy ear. The intorvaicorre; 
s^amg to the octove being divided into seven equal parts, each 
^out i| semitone, it follows that Siamese music sounds strange in 
Western enra, Hannony is nnkhown, and orchestnts, *yrtiich'iii 5 ude 
and harmonicons, perform in ulnison. The 
Siam> justly celebrated, Repoussd walk in 
is st^i practised, dates from the most ancient times. 
^ special patterns and processes, ithe 
^hoso of Nakh^ Sri tSSaSSt (tSorS 
* Chantabun and the Laos oountry* In ttie Ligore ware tiie hammefod 


high officials usually keep late office hours. The Ministry of 
Interior and certain technical departments are recruited from 
the civil service schools, but many appointments in government 
service go by patronage. For admmistrative purposes the 
^untry is divided into seventeen montons (or divisions) each 
in charge of a high commissioner, and an eighteenth, including 
Bangkok and the surrounding suburban provinces, under tS 
direct contrul of the minister for metropolitan government (see 
Bangkok). The high commissioners are responsible to the 
minister of interior, and the montons are fufnished with a very 
complete staff for the various braifthes of the administration. 
The montons consist of groups of the old ruwd provinces (muemg), 
the heredity chiefs of \yhich, except in the Lao country in the 
north and in the Malay States, have been replaced by governors 
trained in administrative work and subordinate to the high 
commissioner. Each muang is subdivided into ampurs under 
a^istant commissioners, and these again are divided into village 
circles under headmen (kamnans), which circles comprise villages 
under the control of elders. The suburban provinces of Qie 
metropolitan monion are also divided as above. The policing, 
of the seventeen monions is provided for by a gendarmerie of 
over 7000 men and officers (many of the latter Danes), a 
well-equipped And well-disciplined force. That of the sub- 
urban provinces is effected by branches of the B^kok cwil 
police. 

Ff^wce.j-The revenue admimstration is controlled by the 
mmisters of the interior, of metropoUtan government and of finance, 
by means of jyell-organlzed departments and with expert European 
aAslstar4ce. The total revenue of the country lor 1908-1909 amounted 
to 58,000,000 ticals, or, at the prevailing rate Of exchange, about 
44^300,000, made up as follows : — 

Fapns and monopolies (spirits, gambling, &c.) 

Opium revenue ... . , 

foreste, minos, capiution ^ . . 

• Customs and octroi 

IPbsts. telegraphs and railwaya . , . 

Judicial and other fees 
I Sundries . * . . . * 


. Total 


4783.000 

893.000 

1.330.000 
G53»ooo 
3^,000 

270.000 

210.000 

. 44i300,ooo 


. df Shunsse currency is the tical, a silver coin about equal 

fineness to the' Indian rtipee. In 1902. owing to the 
MrioMdepiedation of the value silver, the Siamese mint wm closed 
to ^ oomaga, juid an arrangement was tnade providing for the 

«< His tioM until • suitable value 
•htiuM fas' attaiMd -at which it'might be fixed. This measure was 
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successful the value of the tical having thereby been increased from 
11 in 1902 to IS. ^909, to tfls ftnprovement of the 

national credit and of the value of the revenues. A paper cuirency 
was established in ^902, and proved a Anancial success. In 1905 
Siam contracted her first public loan, ,000,000 being /aised in 
London and Paris at 95i and bearing 4) % interest This sum was 
employed chiefly in railway construction, and in 1907 a second loan 
of ;^3,ooo,ooo was issued in l^ndon, Paris and Berlin at 93^ for the 
same purpose and for |;xtension of irrigation works. A furtiier sum 
of ;f4, 000.000 was borrowed in 1909 from the government of the 
Feieratea (British) Malay States at par and bearing interest at 
4 %, also for railway construction. 

WeiglUs and Measures , — In accordance with the custom formerly 
prevalent in all the kingdoms of Further India, the coinage of Siam 
furnishes tiie standard of weight. The tical {baht) is the unit of 
currency and also the unit of weight. Eighty ticals equal one 
chant and fifty chane equal one hapht equivalent to the Chinese 
picult or 133 J avoirdupois. For the weighing of gold, gems^ opium, 
&c., the fuang, equal to ^ tical, and the salung, equal to ^ tic^, are 
used. The unit of linear measure is the wah, which is subdivided into 
i wah or sauh, ^ wah or hup, and into wah or niew. Twenty wah 
equal one sen and 400 sen equal one yote. The length of the wah 
h^ been fixed at two metres. The miit of land measure is the rai, 
which is equal to 400 square wah, and is subdivided into four equal 
ngan. Measures of capacity are the tang or bucket, and the sat or 
basket Twenty tanan, originally a half coco-nut shell, equal one 
tangf and twenty-five of the same measure equal one sat. The tang 
is used for measuring rice and the sat for paddi and other grain. 
One sat of paddi weighs 42} lb avoirdupois. 

Army and Navy , — By a law passed in 1903, the ancient system 
of recruiting the army and navy from the descendants of former 
prisoners of war was abolished in favour of compulsory service by 
all able-bodied men. The new arrangement, which is strictly tezxi- 
torial, was enforced in eight montons by the year 1909, resulting in a 
standing peace army of 20.000 of all ranks, in a marine service of 
about 10,000, and in the oeginnings of first and second reserves. 
The navy, many of the officers of which are Danes and Norwegians, 
comprises a steel twin-screw cruiser of 2500 tons which serves as 
the royal yacht, four steel gunboats of between 500 and 700 tons all 
armed with modem quick-nring guns, two torpedo-boat destroyers 
and three torpedo boats, with other craft for nver and coast work. 

Justice , — Since the institution of the Ministry of Justice in 1892 
very great improvements have been effected in this branch of the 
administration. The old tribunals where customary law was 
administered by ignorant satellites of the great, amid unspeakable 
corruption, have all been replaced by organized courts with qualified 
judges appointed from the Bangkok law school, and under the 
direct control of the ministry in all except the most outlying parts. 
The ministry is well organized, and with the assistance ot European 
and Japanese officers of experience has drafted a large number of 
laws and regulations, most ot which have been brought into force. 
Extra-territorial juriifdiction was for long secured by treaty for tlie 
subjects of all foreign powers, who could therefore only be sued in 
tlie courts maintained in Siam by tlieir own governments, while 
European assessors were employed in cases where foreigners sued 
Siamese. An indication, however, foreshadowing the disappearance 
of extra-territorial rights, appeared in the treaty of 1907 between 
France and Siam, the former power therein surrendering all such 
rights where Asiatics are concerned so soon as the Siamese penal and 
rocedure codes should have become law, and this was followed 
y a much greater innovation in 1909 when Great Britain closed her 
courts ^ Siam and surrendered her subjects under certain temporary 
conditions to the jurisdiction of the Siamese courts. When it is 
understood that there arc over 30,000 Chinese, Annamese, Burmese 
and other Asiatic foreign subjects living in Siam, the importance to 
the country of this change will be to some extent realized. 

Religion . — While the pure-blooded Malays of the Peninsula are 
Mahommedans, the Siamese and Lao profess a form of Buddhism 
which is tinged by Cingalese and Burmese influences, and, especially 
in the more remote coun^ districts, by the spirit-worship which is 
Ch£^teristic of the imaginative and tiimd Ka and other hill peoples 
of Indo-China. In the capital a curious admixture of early Brah* 
minical influence is still noticeable, and no act of public importance 
takes place without the assistance of the divinations of the Brahmin 
priests. The Siamese, as southern Buddhists, pride themselves on 
their orthodoxy ; and since Burma, like Ceylon, has lost its inde- 
mddnoe^the king is regarded in the light of the sole surviv^ 
mder of the faith. There is a close connexion between the laity 
'^esthooKl, as the Buddhist rule, which prescribes that every 
ould enter the priesthood for at least a lew months, is almost 
Ty observed, even young princes and noblemen who have 
'ted in Europe donning the yellow robe on their return to 
'tain amount of scepticism prevails among the educated 
x>litical motives may contribute to their apparent 
there is no open dissent from Buddhism, and those 
'ogmas still, as a rule, venerate it as an ethical 
mts given by adme writers as to the profligacy 
e monasteries are grossly exaggerated, luuiy 
^pital are under the di^t superyision of tiM 
^'.ter rule of life is observeo. Some of the 


! prie^ are learned in the Buddhist scriptures, and most of tlie Pail 
I scholarship in Siam is to be found in monasteries, but there is no 
learning of a secular nature. There is tittle public worship ixvtthe 
I Christian sense of the vprd. On the day set apart for worship {Wan 
Phra, or " Day of the Lord ") thd attendance at the temples is small 
and consists mostly of women. Religious or semi-rcIigious cere- 
monies, however, play a j^at part in the life of tlie Siamese, and 
few weeks pass without ^me great function or procession. Among 
these tlie cremation ceremonies are especially conspicuous. The 
more exalted the personage the longer, as a rule, is the body kept 
before cremation. The cremations of ^at people, which often h^t 
several days, are the occasion of public festivities and are celebrated 
with processions, theatrical shows, illuminations and flreworks. 
The missionaries in Siam are entirely French Roman Catholics and 
American Protestants. They have done much to help on the general 
work of civilization, and the progress of education has been largely 
due to their efforts. 

Education . — As in Burma, the Buddhist monasteries scattered 
throughout the country carry on almost the whole of the elementary 
education in the rural districts. A provincial training college was 
established in 1903 for the purpose of instructing priests and laymen 
in the work of teacliing, and has turned out many qualified teachers 
whose subsequent work has proved satisfactory. By these means, 
and with regular government supervision and control, the monastic 
schools are being brought into hue with the government educational 
organization. They now contain not far short of 100,000 pupils. 

In the metropolitan monton there are primary, secondary and special 
schools for l>oys and girls, affording instruction to some 10,000 
pupils. There are also the medical school, tlie law school, the civil 
service school, the military schools and tiie agriculture college, 
which are entered by students who liave passed through the secondary 
grade for the purpo^ of receiving professional instruction. Many 
of the special schools use the English language lor conveying 
instruction, and there are three special schools where the whole 
curriculum is conducted in English by Engh.sh masters. Two 
scholarships of ;^3oo a year each for four years are annually com- 
peted for by the scholars of these schools, the winners of wlucli 
proceed to Europe to study a subject of their own selection which 
shall fit them for the future service of their country. Most of the 
special schools also give scholarships to enable the best of their 
pupils to complete their studies abroad. The result of tlie wide- 
spread monastic school system is that almost all men can read and 
write a little, though the women are altogether illiterate. 

History, 

Concerning the origin of the name “ Siam many theories 
have been advanced. The early European visitors to ^ 
country noticed that it was not officially referred to by 
name, and therefore apparently conceived that thalllllMn«lMfilst 
have been applied from outside. Hence the first written accoTints 
give Portuguese, Malay and other derivations, some of which 
have continued to find credence among quite recent Writers. 

It is now known, however, that “ Siam or “ Sayam ” is one 
of the most ancient names of the country, and that at least 
a thousand years ago it was in common use, such titles as 
Swankalok-Sukhotai, Shahr-i-nao, Dwarapuri, Ayuthia, the last 
sometimes corrupted to Judea,” by which the kingdom has 
been known at various periods of its history, being no more than 
the names of the different capital cities whose rulers in turn 
brought the land imder their sway. The Siamese (Tlmi) call 
their country Muang Thai, or “ the country of the Thai 
but the ancient name Muang Sayam has lately been revived. 
Hie gradual evolution of the Siamese (Thai) from the fusion of 
Lao-Tai and Khmer races has been mentioned above. Their 
language, the most distinctively Lao-Tai attribute which they 
have, plaunly shows their very close relationship with the latter 
race and its present branches, the Shans (Tai L 5 ng} and the 
Ahom of Assam, while their appearance, customs, written 
character and religion bear strong evidence of their affinity with 
the Khmers. The southward movement of the Lao-Tai family 
from their origmal seats m south-west China is of very ancient 
date, the Lao states of Luang Prabang and Wieng Ch^ on the 
Mekong having been founded at least tWb thousand years ago. 
The first incursions of Lao-Tai among the Khmers of northern 
Siam were probably later, for the town of Lampun (Labong or 
Haribunch^i), the first capitaf in Siam, was founded about 
A.x>. 575. The fusion of races may be said to have begun then, 
for it was during the succeeding centuries that the of 
Swankalok-Sukhotai gradually assumed Lao chmacteristics, 
and that the Siamese language, written character and other 
rac^ peculiarities were in course d iormation. But the fimshiag * 
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touches to the new face were supplied by the great expulsion of 
Lao-Tai from south-west China by Kublai Khan in a.d# 1250, 
whlfch profoundly affected the whole of Further India. There- 
after the north, the west and thetsouth-w&t of Siam, comprising 
the kingdom of Swankalok-Sukhotai, and the states of Suphan 
and Nakhon Sri Tammarat (Ligore), wifh their sub-feudatories, 
were reduced by the Siiunese (Thai), who, during their southern 
progress, moved their capital from Sukhotai to Nakhon Sawan, 
thence to Kampeng Pet, and thence again to Suvamabh’umi 
near the present Kanburi. A Sukhotai inscription of about 
1284 states that the dominions of King Rama Kamheng ex- 
tended across the country from the Mekong to Pechaburi, and 
thence down the Gulf of Siam to Ligore ; and the Malay annals 
say that the Siamese had penetrated to the extremity of the 
peninsula before the first Malay colony from Menangkabu 
founded Singapore, i,e. about 1160. Meanwhile the ancient 
state of Lavo (Lopburi), with its capital at Sano (Somau or 
Shahr-i-nao), at one time feudatory to Swankalok-Sukhotai, 
remained the last stronghold of the Khmer, although even here 
the race was much modified by Lao-Tai blood ; but presently 
Sano also was attacked, and its fall completed the ascendancy 
of the Siamese (Tlmi) throughout the country. The city of 
Ayuthia which rose in a.d. 1350 upon the ruins of Sano was the 
capital of the first true Siamese king of all Siam. This king*s 
sway extended to Moulmein, Tavoy, Tenasserim and the whole 
Malacca peninsula (where among the traders from the west 
• Siam was known as Sornau, ix. Shahr-i-nau, long after Sano 
had disappeared — ^Yule’s Marco Polo^ ii. 260), and was felt even 
in Java. This is corroborated by Javan records, which describe 
a Cambodian ’* invasion about 1340 ; but Cambodia was 
itself invaded about this time by the Siamese, who took Angkor 
and held it for a time, carrying off 90,000 captives. The great 
southward expansion here recorded is confirmed by the Chmese 
annals of the period. The wars with Cambodia continued with 
varying success for some 400 years, but Cambodia gradually 
lost ground and was finally shorn of several provinces, her 
sovereign falling entirely under Siamese mfluence. This, how- 
ever, latterly became displeasing to the French, now in Cochin 
China, and Siam was ultimately obliged to recognize the pro- 
tectorate forced on Cambodia by that power. Vigorous attacks 
were also made during this period on the Lao states to the north- 
west and north-east, followed by vast deportation of the people, 
and Siamese supremacy was pretty firmly established in Chieng- 
mai and its dependencies by the end of the i8th century, and over 
the great eastern capitals, Luang Prabang and Vien-chang, 
about 1828. During the 15th and 16th centuries Siam was 
frecmently invaded by the Burmese and Peguans, who, attracted 
probably by the great wealth of Ayuthia, besieged it more than 
once without success, the defenders being aided by Portuguese 
mercenaries, till about 1555, when the city was taken and Siam 
reduced to dependence. From this condition, however, it was 
raised a few years later by the great conqueror and national 
herb Phra Naret, who after subduing I^os and Cambodia 
invaded Pegu, which was utterly overthrown in the next cejituxy 
by his successors. But after the civil wars of the i8th century 
the Burmese, having previously taken Chieng-mai, which 
appealed to Siam for help, entered Tenasserim and took Mergui 
and Tavoy in 1764, and then advancing simultaneously from 
the north and the west captured and destroyed Ayuthia after 
a two years' siege (1767). 

The intercourse between France and Siam began about 1680 
under Phra Narain, who, by the advice of his minister, the 
Cephalonian adventurer Constantine Phaulcon, sent an embawy 
to Louis XIV. Wheikthe return mission arrived, the eagerness 
of the ambassador for the king's conversion to Chiisnanity, 
added to the intrigues of Phaumon with the Jesuits with the 
supposed intention of establishing a French supremacy, led to 
the death of Phaulcoh, the persecution of the Christians, and 
the cessation of all intercourse with France. An interesting 
episode%as the active intercourse, chiefly commercial, between 
the Siamese and Tapanew governments feom 159a to 163s. 
Many Japanese setued in Siam, where they were much employed. 


They^ were dreaded as soldiers, and as individuals cognnanded 
a pos^ion resemblifig tnat of Fuibpeans in most eastern countries* 
The jealousy of jtheir increasing influence at last led to a massacre, 
and to |he expulsion or absorption of the ^rvivors. Japan 
was soon after tliis,«in 1636, closed to foreigners; but trade 
was carried on at all events down to 1745 through Dutch and 
Chinese and occasional English traders. In 1752 an embassy 
came from Ceylon, desiring to renevr the aheient friendship and 
to discuss religious matters. After the fall of Ayuthia a gieat 
general, Phaya Takh Sin, collected the remains of the armv 
and restored the fortunes of the kingdom, establishing his 
capital at Bangkok; but, becoming insane, he was put to 
death, and was succeeded by another successful general, Phaya 
Chakkri, who founded the present dynasty. Under him Tenas- 
serim was invaded and Tavoy held for the last time by the 
Siamese in 1792, though in 1825, taking advantage of the Bui^ 
mese difficulty with England, they bombarded some of the towns 
on tlmt coast. The supremacy of China is indicated by occasional 
missions sent, as on the founding of a new dynasty, to Peking, 
to bring back a seal and a calendar. But the Siamese now 
repudiate this supremacy, and have sent neither mission nor 
tribute for sixty years, while no steps have been taken by the 
Chinese to enforce its recognition. TTie sovereign, Phra Para- 
mendr Maha Mongkut, was a very accomplished man, an en- 
lightened refonner and devoted to science ; his death, indeed, 
was caused by fatigue and exposure while observing an eclipse. 
Many of his predecessors, too, were men of different fibre from 
the ordinary Oriental sovereign, while his son Chulalong Korn, 
who succeeded him in 1868, showed himself an administrator of 
the highest capacity. He died on the 23rd of October 1910. 

Of European nations the Portuguese first established inter- 
course with Siam. This was in 1511, after the conquest of 
Malacca by D'Albuqucrque, and the intimacy lasted over a 
century , the tradition of their greatness having hardly yet died 
out. They were supplanted gradually in the 17th century by 
the Dutch, whose intercourse also lasted for a similar period ; but 
they have left no traces of their presence, as the Portuguese 
always did in these countries to a greater extent than any other 
people. English traders were in Siam very early in the I7tb 
century ; there was a friendly interchange of letters between 
James I, and the king of Siam, wholiad some Englishmen in his 
service, and, when the ships visited “SiA" (which was “as 
great a city as London") or the queen of Patani, they were 
hospitably received and accorded privileges— 'the important 
items of export being, as now, tin, varnish, deer-skmp and 
* precious drugs." Later on, the East India Company's servants, 
jealous at the employment of Englishmen not m their service, 
attacked the Siamese, which led to a massacre of the English 
atMeigui in 1687, and the factory at Ayuthia was abandoned 
in 1688. A similar attack is said to have been made in 1719 
by the governor of Madras. After this the trade was neglected. 
Pulo Penang, an island belonging to th^ Siamese dependency 
of Kedah, was granted on a permanent lease to the East India 
Company in 1786, and treaties were entered into by the sultan 
of Kedah with the company. In 1822 John Crawfurd was sefft 
to Bangkok to negotiate a treaty with the suzerain power, but 
the mission was unsuccessful. In 1824, by treaty with the 
Dutch, British interests became paramount in Ihe Malay 
Peninsula and in Siam, and, two years later, Captain Burney 
signed the first treaty of friendship and commerce between 
England and Siam. A similar treaty was effected with America 
Ml 1833. , Subsequently trade with British possessions revived, 
and in time a more elaborate treaty with Eng^d became 
desirable. Sir J, Brooke ' opened negotiations in 1850 which 
came to nothing, but in 1855 Sir J. Bowring signed a new treaty 
whereby Siam agreed to the a{^)ointment of a British consul in 
Bai^kok, and to the exercise by that ofikial of full extra- 
territorial powers. Englishmen were permitted to own land in 
certain de&ed districts, customs and fjort dues and l and revenues 
were fixed, and many new trade facilities were granted. This 
impoitent arrangement was followed at intervals by MmiUr 
treatiee wiHi the other powers, the last two being 
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Japan ip iSq 8 ana Russia in 1899. A further convention 
afterwards provided for a sed^nd Britifti Itonsular distpct in 
northern Siam, while England and France have both appointed 
vice-consuls in ^fferent parts of the &untry. Thus foreigners 
in Siam, except Chinese who have no conswl, could only be tried 
for criminal ofEences, or sued in civil cases, in their own consular 
courts. A large portion of the work of the foreign consuls, 
especially the British, was consequently judicial, and in 1901 
tha office of judge was created by the British govermnent, a 
special judge with an assistant judge being appointed to this 
post. ^Meanwhile, trade steadily increased, especially with 
Great Britain and the British colonics of Hong Kong and 
Singapore. 

The peaceful internal development of Siam seemed also likely 
to be fawured by the events that were taking place outside her 
frontiers. For centuries she had been distracted by wars with 
Cambodians, Peguans and Bunpans, but the incorporation of 
Lower Cochin China, Annam and Tongking by the French, and 
the annexation of Lower and Upper Burma successively by the 
British, freed her from all further danger on the part of her old 
rivals. Unfortunately, she was not destined to escape trouble. 
The frontiers of Siam, both to the east and the west, had always 
been vague and ill -defined, as was natural in wild and unexplored 
regions inhabited by more or less barbarous tribes. The frontier 
between Siam and the new British possessions in Burma was 
settled amicably and without difficulty, but the boundary 
question on the east was a much more intricate one and was 
still outstanding. Disputes with frontier tribes led to complica- 
tions with France, who asserted that the Siamese were occupying 
territory that rightfully belonged to Annam, which was now 
under French protection. France, while assuring the British 
Government that she laid no claim to the province of Luang 
Prabang, which was situated on both banks of the upper 
Mekong, roughly between the i8th and 20th parallels, claimed 
that farther south the Mekong formed the true boundary between 
Siam and Annam, and demanded the evacuation of certain 
Siamese posts east of the river. The Siamese refused to yield, 
and early in 1893 encounters took place in the disputed area, 
in which a French officer was captured and French soldiers were 
killed. The French’ then despatched gunboats from Saigon to 
enforce their demands at Bangkok, and these made their way 
up to the capital in spite of an attempt on the part of the Siamese 
naval forces to bar their way. In consequence of the resistance 
with which they had met, the French now greatly increased 
their demands, insisting on the Siamese giving up all territory 
east of the Mekong, including about half of Luang Prab^g, 
on the payment of an indemnity and on the permanent with- 
drawal of all troops and police to a distance of 25 kilometres 
from the right bank of the Mekong. Ten days’ blockade of the 
port, caused the Siamese government to accede to these demands, 
and a treaty was made, the French sending troops to occupy 
Chantabun until its pfovi.^ions should have been carried out. 

In 1895 lengthy negotiations took place between France and 
England concerning their respective eastern and western frontiers 
itf Farther India. These negotiations bore important fruit 
in the Anglo-French convention of 1896, the chief provision of 
which was the neutralization by the contracting parties of the 
central portion of Siam, consisting of the basin of the river 
Menam, with its rich and fertile land, which contains most of the 
population and the wealth of the country. Neither eastern nor 
southern Siam was included in this agreement, but nothing was 
said to impair or lessen in any way the full sovereign rights of 
the king of Siam over those parts of the country. Siam thus has 
its independence guaranteed by the two European powers who 
alone have interests in Indo-China, England on the west ^d 
France on the east, and has therefore a considerable political 
interest similar to that of Afghanistan, which forms a buffer state 
between the Russian and British possessions on the north of 
India. Encouraged by the assurances of the Anglo* French 
convention, Siam now turned her whole attention to internal 
refonn, and to such good purpose that, in a few years, unproved 
govemm^t and expansion of trade aroused a geneml interest 


in hfcr welfare, and gave her a stability wliich had before been 
lacking. With the growth of confidence negotiations with 
France were reopened, and, after lonj discussion, the treaty of 
1893 was set aside aifti Chantabun evacuated in return for the 
cession of the provinces of Bassac, Melupr^, and the remainder 
of Luang Prabang, all ^ the right bank of the Mekong, and of 
the maritime district of Krat. These results were embodied 
in a new treaty signed and ratified in 1904. 

Meanwhile, in 1899, negotiations with the British government 
led to agreements defining the status of British subjects in Siam, 
and fixing the frontier between southern Siam and the British 
Malay States, while in 1900 the provisions of Sir J. Bowring’s 
treaty of 1855, fixing the rates of land revenue, were abrogated 
in order to facilitate Siamese financial retorm. 

In 1907 a further convention was made with France, Siam 
returning to the French protectorate of Cambodia the province 
of Battombang conquered in i8j 1, and in compensation receiving 
back from France the maritime province of Krat and the district 
of Dansai, which had been ceded in 1904. This convention also 
modified the extra-territorial rights enjoyed by France in Siam, 
and disclosed an inclination to recognize the material improve- 
ments of the preceding years. In 1907 also negotiations were 
opened with Great Britain, the objects of which were to modify 
the extra-territorial rights conceded to that power by the 
treaty of 1855, and to remove various restrictions regarding 
taxation and g:enefal administration, which, though diminished 
from time to time by agreement, still continued to h^per the 
government very much. These negotiations continued all 
through 1908 and resulted in a treaty, signed and ratified in 
1909, by which Siam ceded to Great Britain her suzerain rights 
over the dependencies of Kedah, Kelantan, Trengganu and 
Perils, Malay states situated in southern Siam just north of 
British Malaya, containing in all about a million inhabitants 
and for the most part flourishing and wealthy, and obtained the 
practical abolition of British jurisdiction in Siam proper as well 
as relief from any obligations which, though probably very 
necessary when they were incurred, had long since become mere 
useless and vexatious obstacles to progress towt^ds efficient 
government. This treaty, a costly one to Siam, is important 
as opening up a prospect of ultimate abandonment of extra- 
territorial rights by all the powers. Administrative reform 
and an advanced railway policy have made of Siam a market 
for the trade of Europe, which has become an object of keen 
competition. In 1908 the British empire retained the lead, but 
other nations, notably Germany, Denmark, Italy and Belgium, 
had recently acquired large interests in the commerce of the 
country. Japan also, after an interruption of more than two 
hundred years, had resumed active commercial relations with 
Slam. 
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1900); Henri Mouhot, Travels in Indo-China (London,* 1844) ; 
F. Neale, Narrative of a Residence in Siam (London, 1852) ; Sir 
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Description du royaume Thai ou Siam (Paris, 1854) Sm^he, 

Five Years in Siam (London, 1898) ; J. Thomson, Antiquities of 
Cambodia, Malacca, Indo-China and Chif^fi (London, 1875) ; P. A. 
Tliompson, Lotus Land (I-ondon, 1906) ; Turpin, Histoxre d$ Siam 
(Paris, 1719) ; F. Vincent, Land of the White Elephant; E. Young, 
The Kingdom of the Yellow Robe (U)ndon, 1898). 

Language aftd Literature, 

Siamese belongs to the well-defined Tai group of the Siamese- 
Chinese family of languages. Its connexion with Chinese is 
clear though evidently distant, but its relationship with the other 
languages of the Tai group is very dose. It is spoken throughout 
central Siam, in all parts of southern Siam except Patani Monton, 
in northern Siam along the river -banks as far up as Utaradit 
and Kaheng, and in eastern Siam as far as the confines of the 
Korat Monton. In Patani the common language is still Malay, 
while in the upper parts t)f northern, and the outlying parts of 
eastern, Siam the prevailing language is Lao, though the many 
hill tribes which occupy the ranges of these parts have distinct 
languages of their own. 

Originally Siamesf; was purely monosyllabic, that is, each true 
word consisted of a sitigle vowel sound preceded by, or followed by, 
a consonant. Of such monosyllables there are less than two thousand, 
and tlierclore many syllables liave to do duty for the expression of 
more tlian one idea, confusion being avoided by the tone in which 
‘tlicy are spoken, whence the term “tonal," which is applied to all 
the languages of this family. The language now consists of about 

I. 5,000 words, of which compounds of two monosyllabic words and 
appropriations from foreign sources form a very large part. Bali, 
tlie ancient language of the kingdom of Magadha. in which the 
sacred writings of Buddhism were made, was largely instrumental 
ill forming all the languages of Further India, including Siamese — ' 
a fact which accounts lor the numerous connecting links between 
the M6n, Burmese and Siamese languages of the present time, 
though these are of quite separate origin. When intercourse with 
tlic West btjgan, and more espwially when Western methods of 
government and education were first adopted in Siam, tlic tendency 
to utilize European words was very marked, but recently there 
has been an effort to avoid this by the coining of Siamese or Bali 
compound words. 

The current Siamese characters are derived from the more monu- 
mental Camlxidian alpMbet, which again owes its origin to tlie 
alphabet of the inscriptions, an oHslioot of the character found on 
the stone monuments of southern India in the 6th and 8th centuries. 
The sacred books of Siam are stiU written in the Cambodian 
character. 

The Siamese alphabet consists of 44 consonants, in each of which 
the vowel sound " aw " is inherent, and of 32 vowels all marked 
not by individual letters, but by .signs written above, below, before 
or after the consonant in connexion with which they are to be pro- 
nounced. It may seem at first tliat so many as 44 consemants can 
scarcely be necessary, but the explanation u that several of them 
express eaqh a slightly difierent intonation of what is practically 
the same consonant, the sound of " kh," for instance, being rwre- 
.sented by six different letters and the sound of " t " by eight. More- 
over, other letters arc present only for use in certain words imports 
from Bali or Sanskrit. The vowel signs have no sound by them- 
sefires, but act upon the vowel sound " aw " inherent in the con- 
sonants, converting it into " a," " i," ** o,” " ee," " ow,“ &c. Each 
of the signs has a name, and some of them produce modulations so 
closely resembling those made by another tnat at the present day 
they are scarcely to be distinguished apart. A hard-and-fast rule 
of pronunciation is that only vowel or diphthong sounds, or the 
letters " m," " n,“ " ng," ” k,“ " t " and “ p " are pemiissible at 
the end of words, and hence the final letter of all words ending in 
anything else is simply suppressed or is pronounced as though it 
were a letter naturally producing one or other of those sounds. 
Thus many of the words, procured from foreipi sources, not ex- 
cluding Bali and Sanskrit, are more or less muwted in pronuncia- 
tion, though the entirely suppressed or altered letter is stul retained 
in writing: 

Siamese is written •from left to right. In manuscript there is 
usually no space between words, but punctuation is ei^iressed by 
intervals isohiting phrases and sentences. 

The greatest dimculty with the Siamese language lies in the tonal 
system. Of the simple tones there are five— 'the even, the circumflex, 
the descending, the grave and the highr--aay one of which when 
applied to a word may give it 4 quite distinct meaning. Four of 
the siitple tones are marked in the written character by signs 
placed over the consonant aflected, and the absence of a mark 
implies that the one xemaiuing tone is to be used. A complication 
is caused by the fact that the consonants are grouped into three 


classes, to each of whjch a special tone applies, and consequently 
theajgplication of atonal sign to afetter has a different effect, accord- 
ing to the class to which such letter belongs. Though many syllables 
have to do duty for th^xpression of more than one idea, tlie 
majorit3»have only one or at most two meanings/but there are some 
which are used with quite a number of different inflections, each 
of which gives the word a new meaning. Thus, for example, the 
syllable khao may mean " they," “ badly," ** rice," " white," 

" old," or " news," simply according to the tone in which the word 
is spoken. Words are unchangeable and incapable of inflectioii. 
There is no article, and no distinction of gender, number or ease. 
These, when it is necessary to denote them, are expressed by ex- 
planatory words after the respective nouns; only the ds^ive and 
ablative are denoted by .subsidiary words, wliich precede the nouns, 
the nominative being marked by its position before, the objective 
by its position after, the verb, and the genitive (and also the ad- 
jective) by its place after the noun it qualifies. Occasionally, how- 
ever, auxiliary nouns servo that purpose. Words like "mother," 

" son," " water " are often employed in forming compounds to 
express ideas for which the Siamese have no single words, e,g. lAk 
edn, " the son of hire," a labourer ; m 6 mU , " tlie mother of the h^d," 
the thumb. The use of class words with numerals obtains in Siamese 
as it does in Chinese, Burmese, Anamese, Malay and many other 
Eastern languages. As in these, so in Siamese the personal pronoufis • 
are mostly represented by nouns expressive of the various shades 
of superior or lower rank according to Eastern etiquette.. The verb 
is, like the noun, perfectly colourless — ^person, number, tense and 
mood being indicated by auxiliary words only when they cannot be 
inferred from the context. Such auxiliary words are yd, " to be," 
“ to dwell " (present) ; dai, " to have," leas, " end (past) ; cd, 
" also " (future) ; the first and third follow, the secon^and fourth 
precede, the verb. Hdi, " to give " (prefixed), often indicates the 
subjunctive. As there are compound nouns, so there are compound 
verbs; tlius, e.g. pai, "to go," is joined to a transitive verb to 
convert it into an intransitive or neuter ; and Mk, " to touch," 
and tdng, " to be compelled," serve to form a sort of passive voice. 
The number of adverbs, single and compound, is very large. The 
prraositions mostly consist of nouns. 

The construction of the sentence in Siamese is stzaightforward 
and simple. The subject of the sentence precedes the verb and the 
object follows it. The possessive pronoun follows the object. The 
adverb usually follows the verb, in compound sentences the verbs 
are placed together as in English, not separated by the object as in 
German. When an action is expressed m the past the word which 
forms with the verb the past tense is divided from the verb itself by 
the object. Examples are : — 

Rao (We) dekchai (boy) sam (three) kon (persons) cha (will) pai (go) 
chap (catch) pla (fish) sanirap (for) hai (give) paw (father) kin (eat). 

(Mother) tan (you) yu (live) ti (place) naii(where), or “ Where is 
your mother ? " • 

(Mother) pai (go) talat (bazaar) leao (fi^sh), or " (My) mother 
has gone to the bazaar." 

The difficulties of the Siamese language are increased by the £act 
that in addition to the ordinary language of the people there is a 
completely different set of words ordained for the use of royalty. 
This " Palace language " appears to have come into existence from 
a desire to avoid the employment in the presence of roys^ty of 
downright expressions of vulgarity or of words which might be 
capable of conveying an unpleasant or indelicate idea other than 
the meaning intended. In the effort to escape from the vulgar, 
words of Sanskrit origin have been freely adopted and miny Cam- 
bodian words are also used. The language is so complete that the 
dog, pig, crow and other common or unclean a n i m als are all ex- 
pressed by special words, while the actions of royalty, such ^ms 
eating, sleeping, walking, speaking, bathiifg, dymg, ate spoken of 
in words quite distinct irom those used to describe simitar actions 
of ordinary people. 

The prose literature of Siam consists largely of mytholo|(!^ 
and historical fables, almost all of which are of Indian ongjn^ 
though many of them have come to Siam through Cambodia. 
Their number is larger than is usually supposed, ma^ of them 
being known to few beyond the writers who laboriously copy 
them and the professional “ raconteurs ” who draw upon them 
to replenish their stock-in-trade. The best known have all been 
made into stage-plays, and it is in this form that they usually 
come before the notice of the general public, j^ongst them 
are Ratnakien, taken from the great Hindu epic Ratnayam } 
Weiyasunyin, the tale of a king who became an aeceuc af|er 
contemplation of a withered tree ; Worawongs, the story of a 
pririce who loved a princess and was killed by the thrust of a 
magic spear which guarded her ; Chdlauxtn, the tale of a princess 
beloved by a crocodile ; Unant4, the life story of ^uruddha, 
a demigod, the grandson of Krishna j Phumhm, the tale of a 
princess beloved by an elephant; Prmg tong, a story erf a 
princess who before hkth was prpm>sirt to a " yak ” b)* gmnt in 
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.return fell' a certain fruit whijh her meth^r desired to cat. 
Mahasot is an account of liie wars uf King Mahasot. Nok Kkum 
it one of the theori/fs of the genesis of i^ankind, 4 he Noh Khum 
being the sacred Joose or “ Hansa ** from whose eggs the first 
huihan beings were supposed to have been fiatched. A consider- 
able proportion of the romances are founded upon episodes 
in the final life^ or in/)ne of the innumerable former existences^ 
of the Buddha. The Pattama Sompothiyan is the standard 
Siamese life of the Buddha. Many of the stories have their 
scene laid in Himaphan, the Siamese fairyland, probably origin- 
ally the 'Himalaya. 

A great many works on astrology and the casting of horoscopes, 
on the ways to secure victory in war, success in love, in business 
or in gambling, are known, ns also works on other branches 
of magic, ^o which subject the Siamese have always been partial. 
On the practice of medicine, which is in close alliance with magic, 
there are several well-known works. 

The Niii literature forms a class apart. The word Ntli is 
from the Bali, and means old saying,” tradition,” “ good 
counsel.” The best known of such works are Rules jor the 
Conduct of Kings, translated from the Bali, and The Maxims 
of Phra Ruang, the national hero- king, on whose wonderful 
sayings and doings the imagination of Siamese youth is fed. 

In works on lustory the literature of Siam is unfortunately rather 
poor. There can be little doubt that, as in the case of all the other 
kingdoms of Further India, complete and detailed chronicles were 
compiled from reign to reign by order of her kings, but of the mure 
ancient of these, the wars and disturbances which continued with 
such frequency down to quite recent times have left no trace. The 
Annals of the North, the Annals of Krung Kao (Ayuthia) and the Bao^ 
of the Lives of the Four Kings (of the present dynasty) together 
form the only more or less connected history of the country from 
remote times down to the beginning of the present reign, and these, 
at least so far a.s the earlier parts are concerned, contain much that 
is inaccurate and a good deal which is altogether untrue. Foreign 
histories include a work ou Fegu, a few tales of Cambodian kings and 
recently published class-books on European history compiled by 
the educatioual department. 

The number of works on law is considerable. The Laksana Phra 
Thamasat, the Phra Tamra, Phra Tamnon, Phra Rocha Kamnot 
and Jnthapat are ancient works setting forth the laws of the county 
in ^eir oldest form, adapted from the Dharmacastra and the Classifi- 
cation of the Law of Manu. ^These, and also many uf the edicts 
passed by kings of the Ayuthia period which have been preserved, 
are now of value mord as curiosities of literature and history than 
anything else, since, for all practical purposes, they have lung been 
superseded by laws more in accordance witli modern ideas. The 
laws of the sovereigns who have reigned at Bangkok form the most 
notable part of this branch of Siamese literature. They include a 
great number of revenue regulations, laws on civil matters such as 
mortgage, bankruptcy, rights of way, companies, &c., and laws 
governing the procedure of courts, all of wlwch adhere to Western 

E iples in the main. The latest addition is the Penal Code, a 
and comprehensive work based upon the Indian, Japanese 
French coefes and issued in 1908. 

Poetry is a very ancient art in Siam and has always been held in 
high honour, some of the best-known poets being, indeed, members 
of the royal family. There are several quite distinct forms of metre, 
of which those most commonly used are the Klong, the Kap and the 
Klon, ^ The Klong is rhythmic, the play being on the inflection of the 
evoiae in speaking the words, which inflection is arranged according 
to flxed schemes i the rhyme, if it can so be called, being sought 
not in tiie similarity of syllables but of intonation. The Kap is 
rhythmical and also has rhyming syllables. The lines contain an 
equal number of syllables, and are arranged in stanzas of four lines 
each. The last syllable of the first line rhymes with the third 
svllahle of the second' line, the last of the second with the last of 
tne third and also with the arst of the fourth line, and the last syllable 
of the fourth line rhymes with the last of the second line of the next 
succeeding stanza. The number of poems in one or other of these 
two mejbres is very great, and includes verses on almost every theme. 
In the Nirat poetry, a favourite form of verse, both arc often used, a 
atanza in Klong serving as a sort of argument at the head of a set of 
veiTses in Kap. This Nirai poetry takes the form of narrative 
addressed by a traveller to his lady-love, of a journey in which every 
object and ciftctimstaiioe serves but to remind the wanderer of some 
virtue or beauty of his correspondent. In most of such works tlie 
journey is of course imaginary, but in some cases it is a true record 
of travelling or campaigning, and has been found to contain in- 
formation of value concerning the condition at certain times of out- 
lying parts of the kingdom. Of the little love songs in Klon metre, 
called KUm pel ton, there are many hundreds. These folhjw a 
prescribed form, and consist of eight lines divided into two stanzas 


of four lines each, every line containing eight wUables. The last 
syllabic of the first line rhymes with the tiiird syllable of the second, 
and the final of the second line with the final of the third. The 
songs treat of all tlie aspects of ^ove. A fourth poetical metre is 
Chan, which, however, is not so much used as the others. 

The introduction of printing in the Siamese character has re- 
volutionized the literature of the country. Reading has become a 
general accomplishment, a demand for reading matter has arisen, 
and bookshops stocked with books have appeared to satisfy it. The 
historical works above referred to have been issued in many editions, 
and selections from the ancient fables and romances are continually 
l)eiiig edited and reissued in narrative form or as plays. The 
educational department has done good work in compiling volumes 
of prose and verse which have found much favour with the public. 
All the laws, edicts and regulations at present in force are to be had 
in print at popular prices. Printing, m fact, has supplied a great 
incentive to the development of literature, the output has increased 
enormously, and will doubtless continue to do so for a long time to 
come. (W. A. G.) 

SlBAWAIHI [Abu Bishr, or Abu-l Hasan ‘Amr ibn *Uthm&n ibn 
Qanbar, known as SIbawaihi or Sibuya] (c. 753-793)^ Arabian 
grammarian, was by origin a Persian and a freedman. Of his 
early years nothing is known. At the age of thirty-two he went 
to Basra, where he was a pupil of the celebrated grammarian 
Khalil. Later he went to Bagdad, but soon left, owing to a 
dispute with the Kufan grammarian Kisa'i, and returned to 
Persia, where he died at the age of about forty. His great 
grammar of Arabic^ known simply as The Book, is not only the 
earliest systematic presentation of Arabic grammar, but is 
recognized among Arabs as the most perfect. It is not always 
clear, but is very full and valuable for its many illustrations 
from the Koran and the poets. 

The Book was published by H. Derenbourg (2 vols., Paris, i88t- 
i88g), and a German translation, with extracts from the commentary 
of Sirfifl (d. 978) and others, was published by G. Jahn (Berhn, 1H95- 
1900). (G.W.T.) 

SIBBALD, SIR ROBERT (1641-1722), Scottish physician and 
antiquary, was born in Edinburgh on the X5th of April 1641, 
Educated at Edinburgh, Leiden and Paris, he took his doctor’s 
degree at Angers in 1662, and soon afterwards settled as a 
physician in Edinburgh. In 1667 with Sir Andrew Balfour 
he started the botanical garden in ICd inburgh, and he took a 
leading part in establishing the Royal College of Physicians of 
Edinburgh, of which he was elected president in 1684^ In 
1685 he was appointed the first professor of 
university. He was also appointed geographer-i;py^ Jxi.ifMKi, 
and his numerous and miscellaneous writings deal ettectiveijs 
with historical and antiquarian as well as botanical and medical 
subjects. He died in August 1722, 

Amongst Sibbald’s historical and antiquarian works may ^ 
mentioned A History Ancient and Modern of the Sheriffdoms of Fife 
and Kinross (Ediuburgb, 1710, and Cupar, 1803), An Account of the 
Scottish Atlas (folio, Edinburgh, 1683), Scotia illustrata (Edinburgh, 
16S4) and Description of the Isles of, Orkney and Shetland (folio, 
Edinburgh, 1711 and 1845). The Remains of Sir Robert Sibbald, 
containing his autobiography, memoirs of the Royal College of 
Physicians, portion of literary correspondence and account of 
liis manuscripts, was published at Edinburgh in 1833. t 

SIBERIA. This name (Russ. Sibir) in the i6th century 
indicated the chief settlement of the Tatar khan Kuchum — ^Isker 
on the Irtysh. Subsequently the name was extended ^ ^ ^ 
to include the whole of the Russian dominions in Asia, 
Geographically, Siberia is now limited by the UraJ 
Mountains on the W., by the Arctic and North Pacific Oceans 
on the N. and E. respectively, and on the S. by a line running 
from the sources of the river Ural to the Tarbagatai range (thus 
separating the steppes of the Irtysh basin from those of the Aral 
and Balkash basins), thence along the Chinese frontier as far as 
the S.E. corner of Transbaikalia, and then along the rivers 
Argun, Amur and Usuri to the frontier of Korea. This wide 
area is naturally subdivided into West Siberia (basins of the Ob 
and the Irtysh) and East Siberia (the remainder of the region). 

The inhabited districts are well ^d down <m the best maps ; 
but the immense areas between and beyond them are mapped only 
along a few routes hundreds of miles apart. The inter- 
mediate spaces are filled in according to information ^ 
derived from various hunters. With regard to a great many rivers 
we know only the position of their mouths and their approximate 
lengths estimated by natives in terms of a day's march. Even tim 
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hydrogfrapliical network js very imperfectly knowa, eepedally m the 
immhabited hilly tracts, « 

^ke other plateaus, we great plateau of the centre of Asia, 
stretching from the Him^yas ta Bering ^ait.* has on its surface 
a number of gentle eminences (angekdufie Gsuirgs of K. Ritter), 
whicli^ although reaclung great absolute altitudes, are relatively 
low.** These heights for the most part fol^w a north-easterly direc- 
tion in Siberia. On the margins of tlie plateau there arc several 
^ps or indentations, which Can best be likened to gigantic trenches, 
hke railway cuttings, as witli an insensible gradient they climb to a 
higher level. These trenches have for successive geological periods 
been the drainage valleys of immense lakes (probably also of glaciers) 
which formerly extended over the plateau or fiords of the seas which 
surrounded it. And it is along these trenches that the principal 
commercial routes have been made for reachitig the higher levels of 
the plateau itself. In the plateau there are in reality two terraces — 
a higher and a lower, both very well defined in Transbaikalia and in 
Mongolia. The Yablonoi range and its south-western continuation 
the Kcntei are border-ridges of the upper terrace. Both rise very 
gently above it, but have steep slopes towards the lower terrace, 
which is occupied by the Nerchmsk steppes in Transbaikalia and by 
the great desert of Gobi in Mongolia (2000 to 2500 ft. above the sea). 
They rise 5000 to 7000 ft. above the sea ,* the peak of ^khondo in 
Transbaikalia L.) reaches nearly 8030 ft. Several low chains 
of mountains have their base on the lower terrace and run from 
south-west to north-east ; tliey are known as the Nerchinsk Moun- 
tains in Transbaikalia, and their continuations reach the northern 
parts of the Gobi> 

The great plateau is fringed on the north-west by a series of lofty 
border-ranges, which have their southern base on the plateau and 
their northern at a much lower level. They may be traced from 
tlie Tian-shan to the Arctic Circle, and have an ea9t-north-easterly 
' direction in lovrer latitudes and a north-easterly direction farther 
north. The Alai range of the Pamir, cdltinued by the Kokshaltau 
range and the Khan-tengri group of the Tian-shan, and the Sailughem 
range of the Altai, which is continued in tlie unnamed border-range 
of West S^an (between the Bei-kem and the Us), belong to this 
category. There arc, however, among these border-range.s several 
breaches of continuity — broad depressions or trenches leading from 
Lake Balkash and Lake Zaisan to the upper parts of the plateau. 
On the other hand, there are on the western outskirts of the plateau 
a few mountain chains which take a direction at right angles to the 
above (that is, from north-west to south-eas^, and parallel to tiie 
great line of upheavals in south-west Asia. I^e Tarbagatai Moun- 
tains, on the borders of Siberia, as well as several chains in Turkestan, 
are instances. The border-ridges of the Alai Mountains, the Khan- 
tengri group, the Sailughem rat^e and the West Sayan contain toe 
highest peaks of their respective regions. Beyond 102^ E. toe 
configuration is complicate by the great lateral indentation of 
Lake Baikal. But around and north-east of this lake the same well- 
marked ranges fringe toe plateau and turn their steep north-western 
slope towards the valleys of the Irkut, toe Barguzin, the Muya and 
the Chara, while their southern base lies on the plateaus of toe 
Selenga (nearly 4000 ft. higld and the "^tim. The peaks of toe 
Sailughem range reach 9000 to z 1,000 ft. above toe sea, those of 
West Sayan about 10,000. In East Sayan is Munku-Sardyk, a peak 
11,450 ft. high, together with many others from 8000 to 9000 ft. 
Farther east, on the southern shore of Lake Baikal, Khamar-daban 
rises to 6900 ft., and the bald dome-shaped summits of the Barguzin 
and southern Muya Mountains attain elevations of 6000 to 7000 ft. 
above sea-level. The orography of the Aldan region is little Imovm ; 
but travellers who journey from the Aldan (tributary of the Lena) 
to the Amur or to the Sea of Okhotsk have to cross toe same plateau 
and its border-range. The former becomes narrower and barely 
attains an average altitude of 3200 ft. 

A typical feature of the north-eastern border of the high plateau 
is a succession of b ro ad lo ngitu dinal * valleys a long its outer base, 

^ The wide area between the middle Lena and too Amur, as well 
as the hilly tracts west of Lake Baikal, and toe Yeniseisk mining 
region are in this condition. 

* The great plateau of North America, also turning its narrower 
point towards Bering Strait, naturally suggests the idea that there 
was a period in the history of our planet when the continents turned 
their narrow extremities towards the northern pole, as now they turn 
them towards the southerfi. 

* See " General Sketch* of the Orography of Siberia^ with map 

and ** Sketch of toe Orography of Minusmsk, ScCj,** by rrmoe P. A, 
Kropotkin, in Mem. Russ, G$ogr, Soc., General Geography (voL v., 
187M. • 

* The lower terrace is obviously contmued in toe Tarim barin 
of East Turkestim ; but in the present state of our kaowledgo we 
cannot determine whether toe further contiiniations of the border- 
ridge of the higher terrace (Yablonoi, Kentoi) must be looked for 
in the Great Altai or in some other range situated farther south. 
There may be also a breach of continuity in some depression towards 
Barkuh 

* The word '' bngitudinal is here used In an orogriphical, 
not a geological sense. These valleys are not lynchnal foldmgs of 
rocks ; they aeeih to be erosioa-vall^a. 


shut in on the outer side by rugged mountains haling a^ery steep 
slop^towards ihemi Formerly rated with alpiiic tnesc valleys 
are &w sheeted with fiat alluvial soil and occufiied by human 
settlements, and are draimd by rivers which flow nloujg t^m before 
they m£jce their way tef the north through narrow pjcrced 

in the mountain- walla This conformation is seen in tn^vluley of 
the Us in West Sayan, in that bf the upper Oka and Irkut in East 
Sayan, in the valley of the Barguzin, the upper I'sipa, the Muya 
and the Chara, at tlie foot of the Vitim plateau, as also, prob^my, 
in the Aldan.* The chains of mountains which border these valleys 
on the north-west contain the wildest parts of Siberia. The y^ e 
named the Usinsk Mountains in West Sayan and tlie Tunka Ams 
in East Sayan ; the latter, pierced by the Angara at Irkutsk, are in 
all probability continued north-east in the azikal Mountaifls, which 
.stretch from Irkutsk to Olkhon Island and the Svyatoi Nos peninsula 
of Lake Baikal, thus dividing the lake into two parts. 

An alpine region, 100 to 150 m. in breadth, irniges the plateau on 
the N.W., outside of the ranges just mentioned. This constitutes 
what is called in East Siberia the taiga : it consists oP 
separate chains of mountains whose peaks rise 4800 to 
6500 ft. above the sea, beyond the upper limits of forest 
vegetation ; while the narrow valleys afford difficult means of 
communication, their floors being thickly strewn with boulders, *or 
else swampy. Tlie whole is clothed with impenetrable forest. 
The orography of this alpine region is very imperfectly known ; 
but the chains have a predominant direction from south-west to 
north-east. They are described under different names in Siberia — 
the Altai Mountains in West Siberia, the Kuznetskiy Ala-tau and 
the Us and Oya Mountains in West Sayan, the Nizhne-Udinsk taiga 
or gold-mine district, several chains pierced by the Oka river, the 
Kitoi Alps in East Sayan, the mountains of the upper Lena and, 
Kircnga, the Olokminsk gold-mme district, and the unnamed 
mountains which project north-east between the Lena and the 
Aldan. 

Outside of these alpine regions comes a broad belt of eleVated 
plains, ranging between 1200 and 1700 ft. above the sea. These 
plams, which are entered by the great Siberian highway 
about Tomsk and extend south-west to the ^Itai Moun- 
tains, are for the most part fertile, though sometimes dry, 
and are rapidly being covered with the villages of the Russian 
immigrants. About Kansk in East Siberia they penetrate in the 
form of a broad gulf south-eastwards as far as Irkutsk. Those on 
the upr»er Lena, having a somewhat greater altitude and being 
situated in higher latitudes, are almost wholly unfitted for agriculture. 
The north-western border of these elevated plains cannot be deter- 
mined with exactitude. In the region between Viluisk (on the Vilui)' 
and Yeniseisk a broad belt of alpine tracts, reaching tocir greatest 
elevation in the northern Yeniseisk taiga (between the Upper 
Tunguzka and the Podkamennaya Tunguzka]^ and continued to, the 
south-west in lower upheavals, separates the elevated plains from 
the lowlands which extend towardsr the Arctic Ocean. In, We'st 
Siberia these high plains seem to form a narrower belt towards 
Barnaul and Semipalatinsk, and are bordered by toe Aral-Caspian 
depression. 

Farther to the north-west, beyond these high plains, comes a 
broad belt of lowlands. This vast tract, which is only a few dozen 
feet above the sea, and most probably was covered by the 
sea during the Post-Pliocene period, stretches from the 
Aral-Caspian depression to the lowlands of the Tobol, 

Irtysh and Ob, and thence towards the lower parts of the Vcn^ei 
and the Lena. Only a few detached mountain ranges, like toe 
Byrranga on the Taymyr peninsula, the Syverma Mountains, the 
Verkhoyansk and the Kharauiekb (£. of the Lena) ranges, diversify 
these monotonous lowlands, which are covered with a thick sheet of 
black earth in the south and assume the character of barren tundras 
in toe north. 

The south-eastern slope of the great plateau of Asia caniiot 
properly be reckoned to Siberia, although parts of the provuic%ok 
Amur and the* Maritime Province are situated on it ; 
they have quite a dificrent character, climate and vege- 
tation, and ought properly to be reckoned to the Man- 
churian region. To the east of the Yablonoi border-range 
lies the lower terrace of the high plateau, reaching 2000 
to 2500 ft. in Transbaikalia and extending faztoer south-west 
through the Gobi to East Turkestan. The south-eaftern edge of this 
lower terrace is fringed by a mtassive border-range — the Khingan — 
which runs in a north-easterly direction from the Great Wall of 
China to the sources of the Nonni-ula. 

A narrow alpine region (40 to 50 m.L counting of a series of toort 
secondary Chams parallel to the border-range, fringes this latt^*on 
its eastern face. Two such folds may be distxnguitoed, correspond- 
ing on a smaller scsile to the belt of alpine tracts wbich mngt the 
plateau op toe north-west. The resemblance is further ,i|i:Staiiied 
a broad belt of elevated plains, ranging from 120 0 to ft .,wlMi!ri 


Souths 

Msr#m 
$iop§ •/ 
ptaiemu. 


* Ihe upper Bukhtarma valley in the Sailughem range of ^ 

Altai systcin appears to belong to the same type* 
r The deep fissure occupied by Lake Bairn wwtf thus 
to consist of two longitudinal valleys conne^M 
passage between Olkbon and Svyatoi Nos* 
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;.panv tie eastern edge of the plateau. Che eastern Gobi, the 

Arf&ionaUy fertile and occasionally sandy plains 'oetween the N^nni 
the Sungari, and, the rich plains of thc 3 ureya and Silinji in the 
Amur province belmig to this belt, 400 mAp breadth^ the surface of 
which is diversified by the low hills of llkhuri-alm, Khuhifi and 
Turana. These high plains arc bordered on' the south-east by a 
picturesque chain —the Bureya Mountains, which are to be identhicd 
with the Little Khingan. It extends, with unaltered character, 
from Mukden and Kirin to Ulbaii Bay in th. Sea of Okhotsk (close 
by the Shantar Islands), its peaks clothed from top to bottom 
witlf luxuriant forest vegetation, ascending 45^0 to Gooo ft. A 
lowland belt about 200 m. broad runs in the same direction along 
the outer margin of the above chain. The lower Amur occupies 
the northern part of this broad valley. These lowlands, dotted over 
with numberless marshes and lakes, .seem to have emerged from the 
sea at a quite recent geological period ; tlie rivers that meander 
across them are still excavating their valleys. 

Volcanic formations, so far as is known, occur chie% along the 
north-western border-range of the great plateau. Ejections of 
VolcMootM. have been observed on the southern slo])e 

* of this range, extending over wide areas on the plateau 
itself, over a stretch of more than boo m. — namely, in .East Sayan 
about Lake Kosso-gol and in the valley of the Tuuka (river Irkut), 
in the vicinity of Seleiiginsk, and widely distributed on the Vitim 
plateau (rivers Vitim and Tsipa). Deposits of trap stretch for more 
than 1200 m. along the Tunguzka ; they appear also in the Noril 
Mountains on the Yenisei, whence th(‘y extend towards the Arctic 
Ocean. Basaltic lavas are reported to have been found in the Aldan 
region. On the Pacific slope extinct volcanoes (mentioned in 
Chinese annals) have been reported in the llkhuri-alin mountains 
in northern Manchuria. 

The mineral wealth of Siberia is considerable. Gold-dust is found 
in almost all the alpine regions fringing tlie great plateau. The 
Miatrah, gold-raining regions in these tracts are the 

Altai, the upper (or JMizlme-Udinsk) and the lower (or 
Yeniseisk) taigas, and trio Olckma region. Gold is found on the 
high plateau in the basin of the upj>er Vitim, on the lower plateau 
in the Nerchinsk district, and on the upper tributaries of the Amur 
(especially the Oldoi) and the Zeya, in the north-east continuation 
of the Nerchinsk Mountains. It has been discovered also in the 
Bureya range, and in its north-east continuation in the Amguft 
region. Auriferous sands, but not very rich, have been discovered 
in the feeders of Lake Hanka and the Suifong river, as also on the 
smaller islands of the Gulf of Peter tlie Great. Mining is the next 
most inmortant industry after agriculture. In East Siberia gold is 
obtained almost exclusively from gravel-washings, qua^z mining 
being confiined to three localities, one near Vladivostok and two in 
Transbaikidia. In West Siberia, however, quartz-mining is steadily 
increasing in importance : whereas in 1900 the output of gold from 
this source was less than io,(X>o oz., in 1904 it amounted to close 
upon 50,000 oz.^ On th'^ other hand gravel- washing gives a declining 
yield in West Siberia, for while in 1900 the output from this source 
was approximately 172,000 oz., in 1904 it was only 81,000 oz. 
The districts of Mariinsk and Achinsk are the most successful 
quartz-mining localities. Altogether West Siberia yields annually 
130,000 oz. of gold. The gold-bearing gravels of East Siberia, 
especially those of the Lena and the Amur, arc relatively more 
prolific than those, of West Siberia. The total yield annually amounts 
to some yoo,ooo oz., the largest quantity coming from the Olekminsk 
district m the province of Yakutsk, and this district is followed by 
the Amur region, the Maritime province, and Nerchinsk and Trans- 
baikalia. Silver and lead ores exist in the Altai and the Nerchinsk 
Mountains, as well as copper, cinnabar and tin. Iron-ores are known 
at several places on the outskirts of the alpine tracts (as about 
Irkutsk), as well as in the Selenginsk region and in the Altai. The 
more important iron-works of the Urals arc situated on the Siberian 
stoe of the range. Coal occurs in many Jurassic fresh-water 
•‘b^ins, namely, on the outskirts of the Altai, in south Y'enisoisk, 
about Irkutsk, in the Nerchinsk district, at maiw places in the 
Maritime province, and on the island of Sakhalin. Beas of excellent 
graphite have been found in the Kitoi .Mps (Mount Alibcrt) and in 
the Turukhansk' district in Yenisei. Rock-salt occurs at several 
places on the Lena and in Transbaikalia, and salt -springs are 
numerous — thdie of Ust-kutsk on the Lena and of Usolie near 
Irkutsk being the most noteworthy. A large number of lakes, 
especially in Transbaikalia and in Tomsk, yield salt. Lastly, from 
the Altai region, as well as from the Nerchinsk MounUins, precious 
stones, such as Jasper, malachite, beryl, dark quartz, and the like, 

, are exported. The Ekaterinburg stone-polishing works in the Urals 
and tho^ic of Kolyvafl in the Altai are well known. 

The orography sketched above explains the great development 
of the river-systems of Siberia and the uniformity of their course. 
RIfan, principal rivers—the Ob, the Yenisei, and the 

Lena — take their rise on the high plateau or in 6ie alpine 
regions fritqpng it, and, after descending from the plateau and 
piercing the ^pine regions, flow for many hundreds of miles across 
the high plains and lowlands before they reach the Arctic Ocean. 
The three rivers of north-eastern Siberia —the. Yana, Ind^irka and 
Kolyma — have the same general character, their courses being, 
however, much ihorter, as in these latitudes the plateau approaches 


nearer to the Arctic Ocean. The Amur, the upper tributaries of 
which rise on the eastern border-range of the high plateau, is similar. 
The Shilka and the Armifl^ which form it, flow first towards the 
north-east along the wmdmgs of the lower terrace of the great 
plateau ; from this the Amur descends, cutting through the Great 
IQiingan and flowing down the terraces of the eastern versant 
towards the Pacific. A noteworthy feature of the principal Siberian 
rivers is that each is formed by the confluence of a pair of rivers. 
Examples are the Ob and the Irtysh, the Yenisei and the Angara 
(itself a double river formed by the Angara and the Lower Tunguzka), 
the Lena and the Vitim, the Argufl and the Shilka, while the Amur 
in its turn receives a tributaiy as large as itself — the Sungari. Owing 
to this twinning and the general direction of their courses, the rivers 
of Siberia offer immense advantages for inland navigation, not only 
from north to south but also from west to east. It is thi.s 
circumstance, tliat facilitated the rapid invasion of Siberia 
by the Russian Cossacks and hunters ; they followed the 
courses of the twin rivers in their advance towards tlic 
east, and discovered short portages which permitted them to transfer 
their boats from the system of the Ob to that of the Yenisei, and 
from the latter to that of the Lena, a tributary of which — the Aldan — > 
brought them close to the Sea of Okhotsk. At the present day 
steamers ply from Tyumefi, at the foot of the Urals, to Semipalalinsk 
on the border of the Kirghiz steppe and to Tomsk in the very heart 
of West Siberia. Uninterrupted water communication could readily 
be established from Tyumefi to Yakutsk, Aldansk, and the gold- 
mines of the Vitim. Owing to the fact that the great plateau 
separates the Lena from the Amur, no easy water communication 
can be established between the latter and the other Siberian rivers. 
The tributaries of the Amur (the Shilka with its affluent the Ingoda) 
become navigable only, on the lower terrace of the plateau. But 
the trench of the Uda, to the cast of Lake Baikal, offers easy access 
for tlie Great Siberian railway up to and across the high plateau. 
Unfortunately all the rivers are frozen for many months every year. 
Even in lower latitudes (52° to 55® N.) they are ice-bound from the 
beginning of November to the beginning of May ; ' while in 65® N. 
they are open only for 90 to 120 days, and only for 100 days (tlie 
Yenisei) or even 70 days (the Lena) in 70° N. During the winter the 
smaller tributaries freeze to the bottom, and about 1st January 
Lake Baikal becomes covered with a solid crust of ice capable of 
bearing files of loaded sledges. 

Numberless lakes occur in both East and West Siberia. Tliero are 
wide areas on the plains of West Siberia and on the high plateau of 
East Siberia, which, virtually, are still passing through , . 
the Lacustrine period ; but the total area now under 
water bears but a trifling proportion to the vast surface which the 
lakes covered even at a very recent period, when Neolithic man 
inliabited Siberia. All tlie valleys and depressions bear traces of 
immense post-Plioccnc lakes. Even within historical times and 
during the 19th centu^ the desiccation of the lakes has gone on at 
a very rapid rale.® The principal lake is Lake Baikal, more than 
400 m. long, and 20 to 50 broad. Another great lake, Lake Kosso- 
gol, on the Mongolian frontier, is 120 m. long and 50 broad. Vast 
numbers of small lakes stud the Vitim and upper Selenga plateaus y 
the lower valley of the latter river contains the Goose Lake (Gusinf^fi)^ 
In the basin of the Amu»* are Lake Hanka (1700 sq. m.), cofli|M^ 
with the Usuri ; Lakes Kada and Kidzi, by which the lower l^bniir 
once flowed to the Pacific ; and Very many smaller ones on the left 
side of the lower A^ur. Numerous' lakes and extensive marahes 
diversify the low plains of West Siberia ; the Baraba steppe is dotted 
with lakes and ponds — Lake Chany (1400 sq. m.) and the innumer- 
able smaller lakes which surround it Ixsing but relatively insignificant 
remains of the former lacustrine basins ; while at the confluence of 
the Irtysh and the Ob impassable marshes stretch over many 
thousands of square miles. Several alpine lakes, of which tiic 
picturesque Teletskoye may be spt‘cially mentioned, occupy the 
deeper parts of the vfflleys of the Altai. 

The coast-linc of Siberia is very extensive both on the Arctic 
Ocean and on the Pacific. The former ocean is ice-bound for at 
least ten months out of twelve ; and, though Nordensk- _ 
jold and Captain Wiggins demonstrated (1874-1900) the 
possibility of n vigation along its shores, it is exceedingly , 

doubtful whether it can ever become a commercial route 
of any importance. The coast-line has few indentations, the cliief 
being the double gulf of the Ob and the Taz, separated from the 
Sea of Kara by an elongated peninsula (Samoyeae), and from the 
bay of the Yenisei by another. The immense peninsula of Taymyr — 
a barren tundra intersected by the wild Byrranga Hills— projects 
in Cape Chelyuskin as far north as 77® 46' N. » The bay of the Yana, 
east of the delta of the Lena, is a wide indentation sheltered on the 
north by the islands of New Siberia. The bays of the Kolyma, the 
Chaun and Kolyuchin are of little importance. The New Siberia 
islands are occasionally visited by hunters, as is also the small 
group of the Bear Islands opposite the mouth of the Kolyma. 
Wrangel or Kellett Island is stiD quite unknown. Bering Strait, at 

* The Lena at Verkholensk is navigable for 170 days, at Vakutsk 
for 153 days : the Yenisei at Krasnoyarsk for 196 days. 

* See Yadrintsev, in livestia of the Russian Geogr. Soc. (1886, 
No. 1, with maps). 
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the north-east extremity of Siberia, and Boring Sea between the 
land of the Chukchis ana Alaska, with the Gulf of Anadyr, jire often 
vi|itcd by seal-hunters, ilkl the Commander Islands off Kamchatka 
ara valuable stations for this pursuit. Theiiea of Okhotsk, separated 
from the Pacific by the Kurile •Archipelago and from the Sea cf 
Japan by the islands of Sakhalin and Yczo, is notorious as one of 
the worst seas of the world, owing to its dense fogs and its masses of 
floating ice. The Shantar Islands in tile bay of the Uda possess 
geological interest. The double bay of Gizhiga and Penzhma, as 
well as that of Taui, would be useful as harbours were they not 
frozen seven or eight months in the year and persistently shrouded 
in dense fogs in summer. The northern part of tlie Sea of Japan, 
which washes tlie Usuri region, has, besides the smaller bays of 
Olga and Vladimir, the beautiful Gulf of Peter the Great, on 
which stands Vladivostok, the Russian naval station on the 
Pacific. Okhotsk and Ay an on the Sea of Okhotsk, Petropav- 
lovsk on the east shore of Kamchatka, Nikola yevsk, and Vladivo- 
stok on the Sea of Japan, and Dui on Sakhalin arc the only ports of 
Siberia. 

Climate . — The climate is extremely .severe, even in the soutliern 
parts. This arises chiefly from the orographical structure; the 
vast plateau of Central Asia prevents the moderating influence of tlie 
sea from being felt The extensive lowlands wluch stretch over 
more than one half of the area, as well as the elevated plains, lie 
open to the Arctic Ocean. Although attaining altitudes of 6000 to 
10,000 ft., the mountain peaks of East Siberia do not roach the 
snow-line, which is found only on tlie Munku-Sardyk in East Sayan, 
above 10,000 ft. Patches of perpetual snow occur in East Siberia 
only on the mountains of the far north. On the Altai Mountains 
the snow-lino runs at about 7000 ft. The air, after being chilled 
on the plateaus during the winter, drifts, owing to its greater density, 
down upon riio lowlands ; hence in the region of the lower X<ena 
there obtains an exceedingly low temperature throughout the winter, 
and Vcrklioyansk, in 67® N., is the polo of cold of the eastern hemi- 
sphere. The average temperature of winter (December to February) 
at Yakutsk is F., at Verkhoyansk -53-1®. At the polar 

meteorological station of Sagastyr, in the delta of the Lena (73® 
23' N.), the following average temperatures have been observed ; 
January -34*3® F. (February -43*6®), July 40-8®, year 2-1®. The 
lowe.st average temperature of a day is -61-6® F. Nevertheless 
owing to the dryness of the climate, the unclouded sun fully warms 
the earth during the long summer days in those liigh latitudes, and 
gives a short period of warm and even hot weather m the immediate 
neighbourhood of tiio pole of cold. Frosts of - 1^® to - 18® F. arc 
not uncommon at Krasnoyarsk, Irkutsk and Neremnsk ; even in the 
warmer southern regions of West Siberia and of the Amur the average 
winter temperature is 2*4® F. and - 10*2® respectively ; while at 
Yakutsk and Verkhoyansk the thermometer occasionally falls as 
low as - 75® and - 85® F. The minimum temperatures recorded 
at these two stations are -84® F. and -90® respectively; the 
minimum at Krasnoyarsk is -67® F., at Irkutsk -51®, at Omsk 

- 56®, and at Tobolsk - 58® F. 'J'he soil freezes many feet deep over 
immense areas even in southern Siberia. More dreaded than tiie 
frosts are the terrible burans or snowstorms, which occur in early 
spring and destroy tliousauds of horses and cattle that have been 
grazing on the steppes throughout the winter. Although very 
heavy falls of snow take place in the alpine tracts— especially about 
Lake Baikal — on the other side, in the steppe re^ons of the Altai 
and Transbaikalia and in the neighbourhood of Krasnoyarsk^ the 
amount of snow is so small that travellers use wheeled vehiclp, 
and cattle are able to find food in the steppe. Spring sets in with 
remarkable rapidity and chann at the end of April ; but in the 
second half of May come the “ icy saints* days,** so blighting that 
it is impos.siblo to cultivate the apple or pe^. After this short 
^riod of frost and snow summer comes in its full beauty; the 
days are very hot, and, although tliey are always followed by cold 
nights, vegetation advances at an astonishing rate. Com sown 
about Yakutsk in the end of May is ripe in me end of August. 
Still, at many places night frosts set in as early as the second half 
of July. They become quite common in August and September. 
Nevertheless September xs much warmer than May, and October 
than April, even in the most continental parts of Siberia. The 
isotherms are exceedingly interesting. That of 3a® F. crosses the 
middle parts of West Siberia and the southern parts of East Siberia. 
The summer isotherm of 68® F., which in Europe passes through 
Cracow and Kaluga, traverses Omsk, Krasnoyarsk and Irkutsk, 
whence it turns north to Yakutsk, and then south again to Vladivo- 
stok. Even the mouths of the Ob, Yenisei, Lena and Kolyma in 
70® N. have in July an average temperature of 40® to 50®. Quite 
contrary is the cour^ of the January isotherms. That of 14 F., 
which passes in Europe through Uleiborg in Finland only touches 
the southern part of West Siberia in the Altai Mountains. That of 

- 4® F., which crosses Novaya Zemlya in Europe, passes through 
Tobolsk, Tomsk, Krasnoyarsk and Irkut^, and touches 45* N-.at 
XTrga in Mongolia, turning north in the Amur runra wd leachmg 
the Pacific at Nikolayevsk. The isotherm of - 22® F., which 'touches 
the nJrth point of Novaya Zemlya. passes m Siberia ^ugh Turuk- 
hansk (at the confluence of the Lena and toe Lower Ti^uzka) a nd 
descends as low as 55® N. in Transbaikalia, whence It turns north 
to the Arctic Ocean. 


Most rain falls in s^mer, especially in July and Augiut. During 
tli^ Rummer an aMIcruge of 8 in.|ialls on a zone that stretches from 
Moscow and St Petersburg through Perm to Tobolsk and, after a 
dry belt as fai»as Toms% continues in a narrower strip as far as the 
S. end ^f Lake Baikal,* then it broadens out io a.s to include toe 
whole of toe Amur basin, the total summer precipitation there being 
about 12 in. North of tliis zone toe rainfall decreases towards toe 
Arctic. 

Flora. — The flora of Siberia presents very great local varieties, not 
only on account of the diversity of physicaf characteristics, but aibiO 
in consequence of the inti'usion of new species from the neighbouring 
regions, as widely diflerent as the arctic littoral, the arid stepi^ of 
Central Asia, and the wet monsoon regions of the Pacific littoral. 
Siberia is situated for the most part in what Grisebach dIscribes as 
the " forest region of the Eastern continent." ^ The northern limit 
of this region must, however, be drawn nearer to the Arctic Ocean. 
A strip 60 to 200 m. wide is totally devoid of tree vegetation. The 
last trees which struggle for existence on the verge of toe tundras are 
crippled dwarfs and almost without branches, and tredf a hundred 
years old arc only a few feet high and a few inches through and 
thickly encrusted with lichetis.-* llie following species, none of 
which arc found in European Russia, are characteristic of the tundras 
— arbutus {Arctosiaphilus alpina), heaths or andoroedas (Cassiope 
tetragona and C. hypnoides), Phyllodou taxi folia, Loiseleuria pro-' 
cumbens, a species of Latifulium, a Polar azalea (Osmolhamnus 
fragrans) and a Polar willow {Salix arctica). In Yakutsk the tundra 
vegetation consists principally of mosses of the genera Polytrichumf 
Bryum and Hypnum. Some two hundred species of flowering plants 
struggle for a precarious existence in the tundra region, the frozen 
ground and toe want of humus militating against them more than 
the want of warmth,* From this northern limit to tho-Aral-Caspian 
and Mongohan steppes stretches all over Siberia the forest region ; 
the forests arc, however, very unequally distributed, covering from 
50 to 99 % of the area in diflerent districts. In the hill tracts and 
the marshy depression of the Ob they are unbroken, except by the 
bald summits of the loftier mountains (gollsy) ; they have the aspect 
of agreeable bosquets in the Baraba steppe, and they are thinly 
scattered through south-eastern Transbaikalia, where the dryness of 
the Gobi steppe makes its influence appreciably felt. Immense 
marshy plains covered with the dwarf birch take their place in the 
north as the tundras are approached. Over this immense area the 
trees are for the most part the same as we are familiar with in 
Europe. The larch becomes predominant chiefly in two new species 
{Larix sibirica and L. dahurica). The fir appears in the Siberi^ 
varieties Picea obovata and P. ayanensis. The silver fir {Abies 
Sibirica, Pinus pectinata) and the stone-pine (P. Cembra) are quite 
common ; they reach the higher summits, where the last-named is 
represented by a recumbent species {Cembra pumila). The birch in 
the loftier alpine tracts and plateaus bccomq^ a shrub {Betula nana, 

B. fruticosa), and in Transbaikalia assumes a new and very elegant 
aspect with a dark bark (B. dauricaj. In the deeper valleys and on 
the lowlemds of West Siberia the larches, pines and silver firs, inter- 
mingled with birches and aspens, attain a great size, and the streams 
are fringed witli thickets of poplar and willow. The alpine rose 
{Rhododendron dauricum) clusters in masses on the higher mountains ; 
juniper, spiraea, sorbus, the pseudo-acacia {Caragana sibirica and 

C. arborescens, C. jubata in some of the higher tracts), various 
Rosaceae — Pofentilla fruticosa and Cotoneaster uniflora — the wild 
cherry (prunus Padu^, and many other shrubs occupy the spaces 
between the trees. Berry-yielding plants are found evej^where, 
even on the goltsy, at the upper limit of tree vegetation ; on the lower 
grounds they arc an article of diet. The red whortleberry or cow- 
berry {Vacctnium Vitis idaea), the bog whortleberry {V. utiginosum, 
toe bilberry {V. myrtillus) and the arctic bramble (Rubus arcticus) 
extend very far northward ; raspberries aod red and black currants 
form a luxuriant imdergrowto m the forests, together with Ribes 
dikusha in East Siberia. The oak, elm, hazel, ash, apple, lime and 
maple disappear to toe east of the Urals, but reappear in new variq^e^ 
on the eastern Slope of the border-ridge of toe great plateau.^ There 
we encounter the oak {Q. monplica), maple {Acergmala,MsLX.), ash 
{Fraxinus manchurica), elm {ulmus montana), hazel {Corylus hetero^ 
phylla) and several other European acquaintances. Farther east, 
in toe Amur region, a great number ox new species of European 

> According to A. Engler's Versuch einer Entwichelungsgeschichte 
der Pfianzenwelt (Leipzig, 1879-1882), we should have in Siberia (a) 
the arctic region ; (ft) the sub-arctic or coniferous region— north 
Siberian provuce ; (c) toe Central- Asian domain — Altai and Daurian 
mountainous regions; and {d) toe east Cliinose, intruding into the 
basin of toe Amur. 

^ See Middendorffs observations on vegetable and animal life 
in toe tundras, attractively told in vol. iv. of his Sibiriseke Reise. 

• KjeUtoann. Vega ExpidiHonens VetenskapHga lakttagilser (Stock- 
holm, 1872-1887) reckons their number at 182 ; 12^ species were 
found by Middendorff on the Taymyr peninsula, dxo along toe 
borders of the forest region of Olenek, and 344 sj^cies within too 
forest region of the same ; 470 ^ecics were collected by Maack in 
toe Vilui region. 

* Nowhere, perhaps, is the change better seen than on crossing 
toe Great Khingan. 
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.ad even new genera, such as the cqfk-trcc [Phellodendfon 
walnut [Julians nianchihica), acacia {Maackia awuret^sis)^ 
graceful climber Maxtmowiczia amurensis, the Japanese Trocho- 
itifima and many otlicrs '*all unknown t<!r Siberia proper — arc met 
with. * * 

On the high plateau the larch predominated over all other species 
Of conifers or decirluous trees ; the wide, open valleys are thickly 
planted with Betula nana and B. fruticui>a in the north and with 
thick grasses (poor in fi^iecies) in the southern and drier parts. The 
Siberian larch predominates also in the alpine tracts iriiiging the 
plji^rcau on the north, intermingled with the fir, stone-pine, aspen 
and birch. In the drier parts the vSeotch fir [Pinus sylvestns) maKcs 
its appea’-ance. I n the alpine tracts of the north the narrowness of 
the valleys and the steep stony slopes strewn with debris, on which 
only lich(!ns and mosses arc able to grow, make every plot of green 
grass (even il it be only of Carex) valuable. For days consecutively 
the horse of the explorer can gel no other food than the dwarf birch. 
But even in these districts the botanist and the geographer can 
easily di-stinguish between the cherU or thick forest of the Altai and 
the tai^a of East Siberia. The lower plateau exhibits, of course, 
new characteristics. Its open .spaces are lovely prairies, on which 
the Daurian flora flourishes in full beauty. In spring the traveller 
cros.s(;s a Sea of grass above which the flowers of the paeony, aconite, 
Orohus^ Carallia, Saussurea and the hke wave 4 or 5 ft. high. As the 
Gobi desert is approached the forests disappear, the ground becomes 
covered chiefly with dry Gramineae, and Salsolaceae make their 
appearance. The high plains of the west slope of the plateau are 
also rich prairies diversilicd with woods. Nearly all the species of 
plants which grow on these prairies are common to Europe (paeonies, 
Memerocaliis, asters, pinks, gentians, violets, Cypripedtum, Aquile^ta, 
Delphinium, aconites, iri.ses and so on) ; but here the plants attain 
a much greater size ; a .iiiau standing erect is often hidden by the 
gras.ses. The flora of Minusinsk -the Italy of Siberia - is well known ; 
tlie prairies on the Ishim and ol the Baraba steppe arc adorned with 
the sam<‘ rich vegetation, .so graphically described by Middendorff 
and O, Finsch. Fartlier north we come to the urmans of West 
Siberia, dense thickets of trees often .rising from a treacherous carpet 
of thickly interlaced grasses, which conceals deep marshes, where 
even the bear has learnt to tread circumspectly. 

Fauna. -Thci launa of Siberia is closely akin to that of central 
Europe ; and the Ural Mountains, although the habitat of a few 
species which warrant the naturalist in regarding the southern Urals 
as a separate region, are nbt so important a boundary zoologically 
as they are botanically. As in European Itussia, so in Siberia, three 
principal zones— the ‘arctic, the boreal and the middle— may be 
distinguished, and thes<? may be subdivided into several sub-regions. 
The Amur region shares the characteristics of the north Chinese 
fauna. On the whole, we may say that the arctic and boreal faunas 
of Europe extend ovci,* Siberia, with a few additional species in the 
Ural and Baraba region a number of new species also appearing in 
East Siberia, some spreading along the high plateau and others 
along the lower’ plateau from the .steppes of the Gobi. The arctic 
fauna is very poor. Accerding to Nordcnskjold * it numbers only 
twenty-nine species of mammals, of which seven arc marine and 
seventeen or eighteen may be safely considered as hving beyond the 
forest limit. Of these, again, four are characteristic of the land of 
the Chukchis. The reindeer, arctic fox {Canis laqopus), hare, wolf, 
lemming {Myode.% obensis\, collar lemming {Cuniculus torquatus) and 
two species of voles [Anncolae) are the most common on land. The 
avifauna is very rich in migratory water and marsh fowl {Grallatores 
and Nataiores), which come to breed in the coast region ; but only 
five land birds— the ptarmigan {Lagupus alpinus), snow-bunting, 
Iceland falcon, snow-owl and raven — are permanent inhabitants of 
the region. The boreal fauna is, of course, much more abundant ; 
but here also the groat bulk of the ^ecies, both mammals and birds, 
arc common to Europe and Asia. The bear, badger, wolverine, pole- 
cat, ermine, common weasel, otter, wolf, fox, lynx, mole, hedgehog, 
cotnmon shrew, water-shrew and lesser shrew {Sorex vulgaris, 5 . 
fodiens andl S. pygmaeus), two bats (the long-eared and the boreal), 
three species of Vespertilio {V, daubentoni, V. natiereri and V, mysta- 
cinus), the flying and the common squirrel {Tantias striatus), the 
brown, common, field and harvest mouse {Mus decumanus, M. 
musculus, M. sylvaitcus, M. agrarius and M. minutus), four voles 
{A rvuola amphibius, A : rufocanus, A . rutilus and A . schistocolor ) , 
the beaver, variable hare, wild boar, roebuck, stag, reindeer, elk and 
Pho(M annelata of Lake Baikal — all these are common alike to 
Europe and to Siberia ; while the liear, musk-deer {Moschus moschi- 
ferus), etniine, sable, pouched marmot or souslik {Spermophilus 
eversmani), Arvicola obscurus and Lagomys hyperboraeus, distributed 
over Siberia, may be considered as belonging to the arctic fauna. 
In addition to the above wu find in East Siberia Musiela alpina, 
Canis al pinus, the sable antelope. [AegoGcrus sibiricus), several species 
of mouse [Mus gregaius. M, oeconomus and Af. saxcUilus), two voles 
(Arviccla russatus and A, macroius), Syphneus aspalax and the alpine 
jLagomys from tlie Central Asian plateaus ; wl^le the tiger makes 
incursions not only into the Amur region but occasionally as far as 
I.Ake Baikal. On the lower terrace of the great plateau we find an 


^ In Vega Exped. Vetensk. Jakttagels$r*t voL ii. 
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admixture of Mongolian species, such as Canis corsac, Felts manul, 
Spermofhilus dauricus^ the jerooa {Dtpi^ faculus), two hamsters 
{Cricetus songarus and C, furunculus), three new voles {ArvicolQe), 
the Tola! hare, Ogotona' hare {Lqgomys ogotona), Aegocerus argali, 
Antilope gutturosa and Equus hemiontts {jtghitai). Of birds no less 
than 285 species have been observed in Siberia, but of these forty-five 
only are absent from Europe. In south-east Siberia there are forty- 
three new species belonging to the north Manchurian or Amur fauna ; 
and in south-east Transbaikalia, on the borders of the Gobi steppe, 
only 103 species were found by G. F. R. Radde, among which the 
most numerous arc migratory birds and the birds of prey which 

E ursue tliem. The rivers and lakes of Siberia abound in fish ; but 
ttle is known of their relations with the species of neighbouring 
regions.® 

I'he insect fauna is very similar to that of Russia; but a few 
genera, as tlie Tentyria, do not penetrate into the steppe region of 
West Siberia, while the tropical Colasposoma, Popilia and Languria 
are found only in south-eastern Transbaikalia, or arc confined to 
the southern Amur. On the other baud, several American genera 
{Cephalaon, Ophryastes) extend into the north-eastern parts of 
Siberia.^ As in all uncultivated countries, the forests and prairies 
of Siberia become almost uninhabitable in summer because of the 
mosquitoes. East Siberia suffers less from this plague than the 
marshy Baraba steppe ; but on the Amur and the Sungari large gnats 
are an intolerable plague. The dredgings of the " Vega " expedition 
in the Arctic Ocean disclosed an unexpected wealth of marine fauna, 
and those of L. Schrenck in the north of the Japanese Sea led to the 
discovery of no fewer than 256 secies (Gasteropods, Braclxiopods 
and Conchifers). Even in Lake Baikal Dybowski and Godlewski 
discovered no fewer than ninety-three species of Gammarides and 
twenty-five of Gasteropods.* The Sea of Okhotsk is very interesting, 
owing to its local species and the general composition of its fauna 
(70 species of Molluscs and 21 of Gasteropods). The land Molluscs, 
notwith.standing the unfavourable conditiuus of climate, number 
about seventy species — Siberia in this respect being not lar behind 
north Europe. The increase of many animals in size (becoming 
twice as large as in Europe) ; the appearance of white varieties 
among both mammals and birds, and their great prevalence among 
domesticated animals (Yakut horses) ; the migrations of birds and 
mammals over immense regions, from tlie Central A.sian steppes to 
the arctic coast, not only in the usual rotation of the seasons but also 
as a result of occasional climacteric conditions are not yet fully 
understood U.g. the migration of thousands and thousands of roe- 
buck from Manchuria across the Amur to tlie left bank of the river, 
or the migration of reindeer related by Baron F. von Wrangel) ; 
the various coloration of many animals according to the composition 
of the forests they inhabit (the sable and the squirrel are well-known 
instances) ; the intermingling northern and southern faunas in the 
Amur re^on and tlie remarkable consequences of that intermixture 
in the struggle for existence ; — all these render tiie study ol ihe 
Siberian fauna most interesting. Finally, tlie laws of distribution 
of animals over Siberia canaot be made out until the changes under- 
gone by its surface during the Glacial and Lacustrine periods' are 
well established and the Post-Tertiary fauna is better known. The 
remarkable finds of Quaternary mammals about Omsk and their 
importance for the history of the Equidae are merely a slight indi- 
cation of what may be expected in this field. 

Population . — In 1906 the estimated population was 61,740,600, 
In 1R97 the distribution was as follows. Geographically, though 
not administratively, the steppe provinces of Akmolinsk and 
Semipalatinsk belong to Siberia. They are described under 
Steppes. 
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Governments and Provinces. 

Area in 
sq. m. 

Population 

in 

1897. 

Density 
per 
sq. m. 

Tobolsk 

Tomsk • 

Irkutsk f Yeniseisk 

(general- < Irkutsk 

government) (Yakutsk . ; 

rTransbaikalia 
Far East J Amur . 

(viceroyadty) 1 Maritime 

ISakhalin . 

535,739 

327,173 

981,607 

280,429 

1,530,253 

229,520 

172,826 

712.5^5 

14,700 

1,444,470 

1,947,021 

572,847 

515,132 

271,850 

676,407 

119,909 

209,516 

27,250 

27 

5-1 

0*6 

1-8 

0*2 

3-0 

0*6 
" 07 

1*9 

4,784.83* 

5,784,38* 

Av. 1*2 


* Czekanowski {IxvesHa Sib. Geog. Sot., 1877) has described fifty 
species from the basin of the Amur ; he considers that these constitute 
only two-thirds of the species inhabiting that basin. 

® See L. Schrenck, Reisen und Forsohwngen im Amurlande^{iS$S^ 

* ^ee Mint, de Vacadimie des scioHces de St^Pitersbourg, vol. xxii. 
(1876). 
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Of the total in 1897, 81*4 % were Russians, 8*3 % Turk<#-Tatars, 

5 % Mongols and O’O % indigenous ** races, t.s. Chukchis, Koryaks, 
OitMMiMaM ^^^yaks, Kj«ichadales and otliers. Only 8^^ of the 
^ * total are classed as urban. great bulk of the popula- 

tion are Russians, whose number increased with great rapidity 
during the 19th century ; although not exceeding 150,000 in 1709 
and 500,000 a century later, they numbered nearly 6,500,000 in 
I904‘ Between 1870 and 1890 over hsilf a million free immigrants 
entered Siberia from Russia, and of these 80 % settled in the govern- 
ment of Tobolsk ; and between 1890 and 1905 it is estimated that 
something like a million and a half free immigrants entered the 
country. These people came for the most part from the northern 
parts of the blai^ earth zone of middle Russia, and to a smaller 
extent from the Lithuanian governments and the Ural governments 
of Perm and Vyatka. The Russians, issuing from the middle Urals, 
have travelled as a broad stream through south Siberia, sending 
branches to the Altai, to the Hi river in Turkestan and to Minusinsk, 
as well as down the chief rivers which flow to the Arctic Ocean, the 
banks of which are studded with villages 15 to 20 m. apart. As 
Lake Baikal is approached the stream of Russian immigration 
becomes narrower, being confined mostly to the valley of tlie Angara, 
with a string of villages up the Irkut ; but it widens out again in 
Transbaikalia, and sends branches up the Selenga and its tributaries. 
It follows the course of the Amur, again in a succession of villages 
some 20 m. apart, and can bo traced up the Usuri to Lake Khangka 
and Vladivostok, with a string of villages on the plains between 
the Zeya and the Silinji. Small Russian settlements are planted on 
a few bays of the North Pacific and the Sea of Okhotsk, as well as 
on Sakhalin. 

Colonization. — Siberia has been colonized in two different ways. 
On the one hand, the government sent parties (i) of Cossacks to 
settle on the frontiers, (2) of peasants who were bound to settle at 
appointed places and maintain communication along the routes, 
(3) of styydtsy (i.e. Moscow imperial guards) to garrison forts, (4) of 
yamshiks — a special organization of Old Russia entrusted with the 
maintenance of horses for postal communication, and Anally (5) of 
convicts. A good deal of the Amur region was peopled in this way. 
Serfs in the imperial mines were liberated and organized in Cossack 
regiments (the Transbaikal Cossacks) ; some of these were settled 
on the Amur, forming the Amur ana Usuri Cossacks. Other parts 
of the river were colonized by peasants who emigrated with govern- 
ment aid, and were bound to settle in villages, aloi^ the Amur, at 
spots designated by officials. As a rule, this kind of colonization has 
not produced the results that wore expected. On the other hand, 
free colonization has been more successful and has been undertaken 
on a much larger scale. Soon after the Arst appearance {i$8o) of ; 
the Cossacks of Yermak in Siberia thousands of hunters, attracted 
by the furs, immigrated from north Russia, explored the country, 
traced the Arst footpaths and erected the Arst houses in the wilder- 
ness. Later on serfdom, religious persecutions and conscription were 
tlic chief causes which led the peasants to make their escape to 
Siberia and build their villages in the most inaccessible forests, on 
tlio prairies and even on Chinese territory. But the severe measures 
adopted by the government against such runaways ” were power- 
less to prevent their immigration into Siberia. Whffe governmental 
colonization studded Siberia with forts, free colonization Ailed up 
the intermediate spaces. Since the emancipation of the serfs in 
1861, it has been steadily increasing, the Russian peasants of a 
village often emigrating en bloc.^ 

Siberia was for many years a penal colony. Exile to Siberia began 
in the Arst years of its discoveiy, and as early as 1658 we read of the 
„ . . Nonconformist priest Avvakum • following in chains the ex- 

oxuoB* ploring party of^Pashkov on the Amur. Raskolniks or Non- 
conformists in the second half of the 17th century, rebel strydtsy under 
Peter the Great, courfciers of rank during the reigns of the empresses, 
Polish confederates under Catherine 11., the Decembrists ” under 
Nicholas I., nearly 50,000 Poles after the insurrection of 1863, 
later on whole generations of socialists were sent to Siberia ; while 
the number of common-law convicts and exiles transported thither 
increased steadily from the end of the i8th century. No exact 
statistics of Siberian exile were kept before 1823. But it is known 
that in the Arst years of the 19th century nearly 2000 persons were 
transported every year to Siberia. This Agure reached an average 
of 18,250 in 1873-1877, and from about 1800 until the discontinuance 
of the system in 1900 an average of 20,000 persons were annually 
exiled to Siberia. After liberation the hard«labour convicts arc 
settled in villages ; but nearly all are in a wretched condition, and 
more than one-third have disappeared without being accounted 
for. Nearly 20,000 men {iio,ooo according to other estimates) are 
living in Siberia the^fe of brodyagi (runaways or outlaws), ttying to 
make their way through the forests to their native provancee in 
Russia. 

Asiatic Raesr.— The Ural- Altaians consist principally of Turko- 
Tatars, Mong^, Tunguses, Finnish tribes and Samoyedea. The 
Samoyedea, who are conAned to tiie province of Tobolsk, Tomsk 

> See Yadrintsev, Siberia as a Colony (in Russian, and ed., St 
Petersburg, 1892). 

* The autobiography of the protopope Avvakum is one of the 
most popular homes with Russian Nonconformists. 


and Yeniseisk, do not exceed 12,000 in all. The consist 

principal^ of M^rijt'inians (18,500), Ostiaks (20,000) and Voguls 
(5(^). Survivals of Turkish blood, once much more numerous, 
are scattered^all over s^uth Siberia as far ds Lake Baikal. Their 
territegies are being rapidly occupied by Russians, and their setBe- 
ments are cut in ^o oy the Russian stream — the Baraba Tatars 
and the Yakuts being to the north of it, and the others having been 
driven back to the hilly tracts of the Altai and Sayan Mountains. 
In all they number nearly a quarter of a million. The Turkish stock 
of the Yakuts in the basin of the Lena mfmbers 227.400. Most of 
these Turkish tribes live by, pastoral pursuits and some by agricul^pre, 
and are a most laborious and honest population. 

The Mongols (less than 300,000) extend into West Siberia from 
the high plateau — nearly 20,000 Kalmucks living in me eastern 
Altai. In East Siberia the Buriats occupy the Selenga and the Uda, 
parts of Nerchinsk, and the steppes between Irkutsk and the upper 
Lena, as also the Baikal Mountains and the island of Orkhon; 
they support themselves chiefly by live-stock breedin|^ but some, 
especially in Irkutsk, are agriculturists. On the left m the Amur 
there are some 60,000 Chinese and Manchurians alxiut the mouth 
of the Zeya, and 26,000 Koreans on the PaciAc coast. The Tunguses 
(nearly 70,000) occupy as their hunting-grounds an immense region 
on the high plateau and its slopes to the Amur, but their limits are 
yearly becoming more and more circumscribed both by Russian 
gold-diggers and by Yakut settlers. In the Maritime Province, 
before the Boxer uprising of 1900, 26 ^ of the population in the 
N. Usuri district and 36 % in the S. Usuri district wore Koreans and 
Chinese, and in the Amur province there were nearly 15,000 Manchus 
and Koreans. Jews number 32,650 and some 5000 gipsies wander 
about Siberia. 

At Arst the indigenous populations were pitilessly^ deprived of 
their hunting and grazing grounds and compelled to resort to 
agriculture — a mocUAcation exceedingly hard for them, not only on 
account of their poverty but also because they were compelled to 
settle in the less favourable regions. European civilization made 
them famihar with ail its worst sides and with none of its best. 
Taxed with a tribute in furs from the earliest years of the Russian 
conquest, they often revolted in the 17th century, but were cruelly 
reduced to obedience. In 1824 the settled indigenes had to pay the 
very heavy rate of ii roubles (about £1) per head, and the amsars, 
which soon became equal to tlie sums levied, were rigorously exacted. 
On the other hand the severe measures taken by the government 
prevented the growth of anything like legalized slavery on Siberian 
soil ; but the people, ruined as they were both by the intrusion of 
agricultural colonists and by the exactions of government officials^ 
fell into what was practically a kind of slavery to the merchants. 
Even the best-intentioned government measures, such as the 
importation of corn, the prohibition of the sale of spirits, and 
so on, became new sources of oppression. .The action of mission- 
aries, who cared only about nominal Christianizing, had no better 
effect. 

Social Feature5.--ln West Siberia there 8xist compact masses of 
Russians who have lost little of their primitive ethnographical 
features : but the case is otherwise on the outskirts. M. A. Castnftn 
characterized Obdorsk (mouth of the Ob) as a true Samwedic town, 
although peopled with ** Russians.'* The Cossacks of West Siberia 
have the features and customs and many of the manners of Ufe of 
the Kalmucks and Kirghiz. Yakutsk is thoroughly Yakutic; 
marriages of Russians with Yakut wives are common, and in the 
middle of the 19th century the Yakut language was predominant 
among the Russian merchants and ofAciaus. At Irkutsk and in 
the valley of the Irkut the admixture of Tungus and Buriat blood 
is obvious, and still more in the Nerchinsk district and among the 
Transbaikal Cossacks settled on the Arguft. They speak the Buriat 
language as often as Russian, and in a Buriat dress can hardly be 
distinguished from the Buriats. In different parts of Siberia, on 
the borders of the hilly tracts, intermarriage of Russians with 
Tatars was quite common. Of course it is now rapidly groSfing 
less, and the settlers who entered Siberia in the r9th century married 
Russian wives and remained thoroughly Russian, lliere are 
accordingly parts of Siberia, especially among the Raskolniks or 
Nonconformists, whore the north Russian, the Great Russian and 
the Ukrainian (or southern) types have maintained themselves in 
their full purity, hnd only some differences in domestic architecture, 
in the disposition of their villages and in the language and character 
of the population remind the traveller that he is in Siberia. The 
special features of the language and {Mirtly also of the national 
character are due to the earliest settlers, who came mostly ieom 
nmrthem Russia. 

The natural rate of increase of population is very slow at a rule, 
and does not exceed 7 or 8 per 1000 annually. The great mortality, 
especially among the ohffdrm, is one of the causes ox this, the birth- 
rate being also lower than in Russia. The climate of Siberia, how- 
ever, cannot be called unhealthy, exc^t in certain localities where 
goitre is common, as it is on the Lena, in several valleys of Nerchinsk 
and in the Altai Mountains. The rapid growth of the actual popula- 
tion is chiefly due to immigration. 

rottws.— Only 8*1 % of the population live in towns (6*4 % only 
in the governments of Tobolslc and Tomsk). 'There are seventeen 
towns with a population of xo,ooo or more, namely, Tomsk (63,533 
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Irlratsk (49,106) — the capitals of Jj^est and East Siberia 



trativo centre of the Amur rugion ; Chita (11,480), the capital of 
Transbaikalia; Nikolsk (22,000) ; Irbit (20,064) ; Kolyvafl (11,703), 
the centre of the trad^ ol •*outhem Tomsk; Yeniseisk (11,539), 
the centre of the gokl-minmg region of the same name; Kurgan 
(10,^9), a growing town in Tobolsk ; and Minusinsk (10,255), in the 
southern part of the Yeniseisk province, trading with north-west 
Mongolia.,, 

£a«ca<»on.-*»Education stands at a very low level. The chief 
town of every province is provided with a classical gymnasium for 
boys and a gymnasium or progymnasium for girls ; but the education 
there received is not of a high grade, and the desire of the local 
population or “ real schools is not satisfied. Primary education 
IS m a very unsatisfactory state, and primary schools very scarce. 
The petitions for a university at Irkutsk, the money required for 
which has been freely ottered to the government, liave been refused, 
and the imperative demands of the local tradesmen for technical 
instruction have likewise met with little response. The Tomsk 
University remains incomplete, and has only 560 students. There 
are nevertheless eighteen scientific societies in Siberia, which issue 
publications of great value. Twelve natural history ana ethnological 
museums have been established by the exiles — the Minusuisk 
museum being the best. There are also twenty public libraries. 

Agriculture . — Agriculture is the cliief occupation both oX the 
settled Russians and ol the native population. South Sitx'ria has a 
very fertile soil and yields heavy crops, but immense tracts of the 
country are utterly unfit for tillage. Altogether it is estimated that 
not more than 500,000 sq. m. are suitable for cultivation. The 
aggregate is thus distributed — 192,000 sq. m. in West Siberia, 20,000 
in Akmoiinsk and Semipalatinsk, 100,000 in East Siberia, 85,000 in 
Transbailailia, 40,000 in Amur, and 63,000 in Usuri. In ttie low- 
lands of West Siberia cultivation is carried on up to 61® N.' On the 
high plains fringing the alpine tracts on the nortli-west it can be 
carrieid on only in the south, farther nortli only in the valleys, 
reaching 62® N. in that of the Lena, and in the alpine tracts in only 
a few valleys, as that of the Irkut. On the high plateau all attempts 
to grow cereals have failed, the wide trenches alone (Uda, Selenga, 
Jida) oliering encouragement to the agriculturist. On the lower 
plateau, in Transbaiksdia, grain is successfully raised in the Ner- 
chinsk region, with serious risks, however, from early frosts in the 
valleys. South-east Transbaikalia suffers from want of water, and 
the Buriats have to irrigate their fields. Although agriculture is 
carried on on the upper Amur, wlvero land has been cleared from 
virgin forests, it roall}' prospers only below Kumara and on the 
fertile plains of the and Sdinji. in the depression between the 
Bureya range and the coast ranges it suffers greatly from the heavy 
July and August rains, and from inundations, while on the lower 
Amur the agriculturists barely maintain themselves by growing 
cereals in clearances on the slopes of the hills, .so that the settlements 
on the lower Amur and Usuri continually require help from govern- 
ment to save them from famine. The cmef grain-producing regions 
of Siberia are— the Tobol and Ishim region, the Baraba, the region 
about Tomsk and .tho outskirts of the Altai. The Minusinsk district, 
one of tho richest in Siberia (45,000 inliabitants, of whom 24,000 are 
nomadic), has more than 45,000 acres under crops. Mining, tlie 
second industry in point of importance, is dealt with above. 

Land Tenure . — Out of the total area of over 3,000,000,000 acres of 
land in Siberia, close upon 96 % belong to the state, while the cabinet 
of the reigning emperor owns 114,700,000 acres (112,300,000 in the 
Altai and 2,400,000 in Nerchinsk) or nearly 4 %. Private property 
is insignificant in extent — purchase of land being permitted only 
in the Amur region. (In West Siberia it was only temporarily per- 
>ni1i9ed in 1860-1 868.) Siberia thus offers an example of the nationali- 
zation of land unparalleled throughout the world. Any purchase of 
land within a zone 67 m. wide on each side of the t^ns-Siberian 
railway was absolutely prohibited in 1895, and the extent of crown 
lands sold to a single person or group of persons never exceeds lodo 
acres unless an especially useful industrial enterprise is projected, 
and in that case the maximum is fixed at 2700 acres. The land is 
held by the Russian village communities in virtue of the right of 
occupation. Industrial surveys, having for their object the granting 
of land to the peasants to the extent of 40 acres per each male head, 
with 8 additional acres of wood and 8 acres as a reserve, were started 
many years ago, and after being stopped in 1887 were commenced 
again in 1898. At the present time the land allotments per male 
head vary greatly, even xn the relatively populous region of southern 
Siberia. In tho case of the peasants the allotments vary on an average 
from 32 to 103 acres (in some cases from 21*6 to 340 acres) ; the 
Transbaikal Cossacks liave about iii acres per male head, and the 
indi genous p opula tion 108 to 154 ac res. 

^ The northern limits of agricul'^re are 60® N. on the Urals, 
62® at Yakutsk, 6i® at Aldansk, 54® 30' at Udskoi, and 53^ 
to 54® in interior of Kamchatka (Middendorfi, Sibirische Hetse, 
vol. IV.) 


The lotal cultivated area and the average area under crops every 
year hav^ been estimated by A. Kaufmann as follows “ : — 



r 

Under Crops (Acres). ^ 

Province or 
Government. 

Area 

cultivated, 

Acre*.. 

Total. 

Average 
per House- 
hold. 

Average 
per 100 
inhabit- 
ants. 

Tobolsk . . 

5,670,000 

3,270,000 

13*2 

243 

Tomsk . . . 

8.647.000 

5,259,000 

157 

310 

Yeniseisk . 

1,830,000 

977,000 

13-0 

267 

Irkutsk 

1,800,000 

910.000 

872.000 

13*2 

265 

Transbaikalia . 

1,415,000 

9‘4 

159 

Yakutsk . . 

81,000 

43,000 

0*8 

16 

Amur (Russians) 

143,000 

143,000 

19-4 

275 

South Usuri 
(peasants only) 

151,000 

151,000 

34-0 

375 


19,737,000 

11,625,000 


•• 


These figures are somewhat under-estimated, but the official figures 
are still lower, especially for Tomsk. Tillage is conducted on very 
primitive methods. After four to twelve years' cultivation the land 
is allowed to lie tallow for ten years or more. In the Baraba district 
it is the practice to sow four different grain crops in five to seven 
years and then to let the land rest ten to twenty-five years. The 
yield from the principal crops fluctuates greatly ; indised in a very 
good year it is almost three times that in a very bad one. The 
southern parts of Tobolsk, nearly all the govcriimeui of Tomsk 
(exclusive of the Naryin region), southern Yeniseisk and southern 
Irkutsk, have in an average year a surplus of grain varying Ironi 
35 to 40 % of the total crop, but in bad years the crop falls short 
of the actual needs of the population. There is considerable move- 
ment of grain in Siberia itself, tlie populations of vast portions of 
the temtory, especially of the mining regions, having to rely upon 
imported com. The iorest area under supervision is about 30,000,000 
acres (in Tobolsk, Tomsk, Yeniseisk and Irkutsk), out of a total 
area of forest land of 63,000,000 acres. 

As an independent pursuit, live-stock breeding is carried on by 
the Russians in eastern Transbaikalia, by the Yakuts in the province 
of Yakutsk, and by the Buriats in Irkutsk and Trans- 
baikalia, but elsewhere it is secondary to agriculture. MtocL. 
Both cattle-breeding and sheep-grazing are more profit- 
able than dairying ; but the Kirghiz herds are not well tended, being 
left to graze on the steppes all the yeau:, where they perish from wild 
animals and the cold. The live stock includes some 180,000 camels. 

Bee-keeping is widely carried on, c^cially in Tomsk and » 

the Altai. Honey is exported to Russia. The seeds of teepltu* 
the stone-pine are collected for oil in West Siberia. ^ 

Hunting. — ^Hunting is a profitable occupation, the male population 
of whole villages in the hilfy and woody tracts setting out in October 
for a month's hunting. The sable, however, which formerly con- 
stituted tlic wealth of Siberia, is now cxcoedinglv scarce. Squirrels, 
bears, foxes, arctic foxes, antelopes and especially deer in spring arc 
the principal objects of the chase. The forests on the Amur yielded 
a rich return of furs during the first years of the Russian occupation, 
and the Amur sable, although much inferior to the Yakutsk and 
Transbaikalian, was largely exported. 

Fishing. — Fishing is a valuable source of income on the lower 
courses of the great rivers, especially the Ob. The fisheries on Lake 
Baikal supply cheap food (the omul) to the poorer classes of Irkut.sk 
and Transbaikalia. The native peculations of the Amur — -Gk>lds 
and Gilyaks— support themselves chiefly by fishing, when the salmon 
enters tho Amur and its tributaries in dense masses. Fish {e.g. the 
ketu^ salmon and sturgeon) are a staple article of diet in the north. 

Manufactures. — ^Though Siberia has within itself all the raw 
produce necessary for prosperous industries, it continues to import 
from Russia all the manuractiired articles it uses. Owing to the 
distances over which they are carried and the bad organization of 
trade, all manufactured articles are exceedingly dear, especially in 
the east. The manufactories of Siberia employ less than 25,000 
workmen, and of these some 46 % are employed in West Siberia. 
Nearly one-third of the total value of the output represents wine- 
spirit, 23 % tanneries, 18 % tallow-melting and a considerable sum 
cigarette-making. ^ ... 

It is estimated that about one-half of the Russian Agricultural 
population supplement their income by engaging in non-agricultural 
pursuits, but not more than 18 to 22 % cwrrj- on domestic Uades, 
the others finding occupation in the carrying trade — which is still 
important, even since the construction of the railway— in hunting 
(chiefly squirrel-hunting) and in work in the mines. Domestic ana 
potty traaes are therefore developed only round Tyumefl, Tomsk and 
Irkutsk. The principal of these trades are the weaving of carpets 
— about Tyumefl ; the making of wire sieves ; the painting ot 
ikons or sacred images ; the' making of wooden vessels and of the 
necessaries for the carrying trade about Tomsk (sledges, wheels, ^0.) ; 

^ Russiari Encyclopaedic Dictionafy,\Q\. \viiL> 
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the preparatioiFof felt boots and sheepskins ; and the mannfacture 
of dairy utensils and machinery. Weaving is engaged in for domestic 
purposes. But all thes^^ades are sporadic, and are coirtined to 
liniftcd areas, and often only to a few septate villages. 

Commerce , — There are no figur<^ from wBich even an approximate 
idea can be gained as to the value of the internal trade of Siberia, 
but it is certainly considerable. The great fair at Irbit retains its 
importance, and there are, besides, ove% 500 fairs in Tobolsk and 
over 100 in other parts of the region. The aggregate returns of all 
these are estimated at ^^2,643,000 annually. The trade with the 
natives continues to be mainly the sale of spirits. 

In the external trade the exports to Russia consist chiefly of grain, 
cattle, sheep, butter and other animal products, furs, game, feathers 
and down. The production of butter for export began only in 
1894, but grew with great rapidity. In 1902 some iboo dairies were 
at work, the greater number in West Siberia, and 40,000 tons of butter 
were exported. The total trade between Russia and China amounts 
to about ;^5, 500,000 annually, of which 87 % stands for imports 
into Russia and 13 % for exports to China. Tea makes up nearly 
one- half of the imports, the other commodities being silks, cottons, 
hides and wool ; while cottons and other manufactured wares 
constitute considerably over 50 % of the exports. I‘art of this 
commerce ^textiles, sugar, tobacco, steel good^ is conveyed by sea 
to the Pacific ports. 'J ne principal centre for the remainder (textiles 
and petroleum), conveyed by land, is Kiakhta on the Mongolian 
frontier. Prior to the building of the trans-Siberian railway a fairly 
active trade was carried on between China and the Amur region ; 
but since the opening of that railway (in 1902-1905) the Amur 
region has seriously and rapidly dechned in all that concerns trade, 
industry, general prosperity and civilization. There is further an 
import trade amounting to between two and three-quarters and three 
millions sterling annually with Manchuria, to over one million sterling 
with the United States, and to a quarter to half a niilhon sterling 
with Japan. As nearly as can be estimated, the total imports into 
Siberia amount approximately to ^5,000,000, the amount having 
practically doublecf between 1890 and 1902 ; the total exports 
average about /9, 000,000. In the Far East the chief trade centres 
are Vladivostok and Mikolayevsk on the Amur, with Khabarovsk 
and Blagovyeshchensk, both on the same river. For some years a 
small trade wa.s carried on by the British Captain Wiggins with the 
mouth of the river Yenisei through the Kara Sea, and after his death 
in 1905 the Rus.sians themselves endeavoured to carry farther the 
pioneer work which he had begun. 

-Navigation on the Siberian rivers has developed 
both as regards the number of steamers plying and the number of 
branch rivers traversed. In 1900, one hundred and thirty private 
and several crown steamers plied on the Ob-Irtysh river system as 
far as Seinipalatin.sk on the Irtysh, Biysk on the Ob, and Achinsk 
on the Chulym. The Ob-Yenisei canal is ready for use, but its actual 
usefulness is impaired by the scarcity of water in the smaller streams 
forming part of the system. On the Yenisei steamers ply from 
Minusinsk to Yeniseisk, and to Gliilghila at its mouth ; on its 
tributary, the Angara, of wliich some rapids have been cleared, 
though the Padun rapids have still to be rounded by land ; and on 
the Selenga. On the Lena and the Vitim there are steamers, and a 
small railway connects tlie Bodoibo nver port with the Olekma 
gold-washings. In the Amur system, the Zeya, the Bureya and the 
Argufi arc navigated. 

The main line of communication is the great Moscow road. It 
.starts from Perm on the Kama, and, crossing the Urals, reaches 
Ekaterinburg — the centre of mining industry — and Tyumefl on the 
Tura, whence steamers ply via Tobolsk to Tomsk. From Tyumefl 
the road proceeds to Omsk, Tomsk, Krasn^ai'sk and Irkutsk, 
sending off from Kolyvafi a branch south to Barnaul in the Altai 
and to Turkestan. From Irkutsk it proceeds to Transbaikalia, 
Lake Baikal being crossed either by ffteamer or (when frozen) on 
sledges, in either case from Listvinichnoe to Misovaya. A route 
was laid out about 1868 round the south shore of Lake Baikal in 
order to maintain communication with Transbaikalia during the 
spring and autumn, and in 1905 the great Siberian railway was com- 
pleted round the same extremity 01 the lake. From Lake Baikal 
^0 road proceeds to Verkhne-udinsk, Chita and Stryetensk on the 
Shilka, whence steamers ply to the mouth of the Amur and up the 
Usuri and Sungacha to Lake Khangka. When the rivers are 
frozen communication is maintained by sledges on the Amur ; but 
in spring and autumn the only continuous route down the Shilka 
and the Amur, to its moiitli, is on horseback along a mountain 
path (very difficult across the Burcya raiige). On the lower Amur 
and on the Usuri the journey is also difficult even on horseback. 
'Vviien the water in th# upper Amur is low, vessels are sometimes 
unable to reach the Shilka. Another route of importance before the 
conquest of the Amur is that which connects Yakutsk with Opchotsk 
or Avan. Regular postal communication is maintained by the 
Ruaiians between Kiakhta and Kalgan (close by Peking) aerpss the 
desert of Gobi. 

The first railway to reach Siberia was buUt in 187B, when a line 
was ooi^tructed between Perm, at which point traveUerafor Siberia 
o used to s^trike off from the Kama eastwards, and Ekaterin- 

JUiiwaTSt on the eastern slope of the Urals. In 1884 this line 
was continuea as for as T3numefi, the head of navigartibn on the 


aiuenan rivers. It was supposed at that time that this Jine would 
form part of the pmjclfcted trans-Siberian railway ; but it was finally 
deciied, in 1885, to give a more southerly direction to the railway 
and to continue the M(^ow-Samara line to*Ufa, Zlatoust in the 
Urals, and Chelyabinsk on the west Siberian {g'airies, at the head 
of one Si the tnbutayes of the Ob. Thence the line was continued 
across the praines to Kurgan and Omsk, and from there it followed 
the great Siberian highway to Krasnoyarsk and Irkutsk, and on 
round Lake Baikal to Chita and Stryetensk on the Shilka. From 
that place it was intended to push it down ttfe Amur to Khabarovsk, 
and finally to proceed up tlie Usuri to Vladivostok. The buil^mg 
of the railway was begun at several points at once in 1892 ; it had, 
indeed, been started a year before that in the Usuri section. For 
reasons indicated elsewhere (see Russia : Railways) it i8as found 
inadvisable to continue the railroad along the Sliilka and the Amor 
to IChabarovKk, and arrangements were made in 1 896 with the Chinese 
government for tlie construction of a trans-Manchurian railway. 
This line connects Kaidalovo, 20 m. below Chita, with Vladivostok, 
and sends off a branch from Kharbin, on the Sungari, tc^alny and 
Port Arthur. Those parts of it which run through Russian territory 
(in Transbaikalia 230 m. ; in tlie neighbourhood of Vladivostok 
67 m.) were oj>ened in 1902, and also the trans-Manchurian line 
(1000 m.), although not quite completed. A line was constructed 
from Vladivostok to the Amur before it became known that the 
ideal of following the latter part of the route originally laid down 
would have to be abandoned. 7 ‘his line, which has been in working 
order since 1898, is 479 m. long, and jprocxjcds first to Grafskaya, 
across the fertile and populous south Usuri region, then down the 
Usuri to Khabarovsk at the confluence of that river with the Amur. 

Returning westwards, Chelyabinsk has been connected with 
Ekaterinburg (153 m.) ; and a branch line has been built from the 
main Siberian line to Tomsk (54 m.). Altogether the entire railway 
system, including the cost of the Usuri line, the unfinished Amur 
line, the circum-Baikal line and the eastern Chinese railway, is put 
down at a total of ;(;87, 555,700, and the total distance, all branches 
included, is 5413 m., ofwhich 1070 m. are in Chinese territory. 

History . — Ibc shores of all tlie lakes which filled the depressions 
during the Lacustrine period abound in remains dating from the 
Neolithic Stone period ; and numberless kurgans (tumuli), funiaces 
and so on bear witness to a much denser population than the present. 
During the great migrations in Asia from east to west many popula- 
tions were probably driven to the northern borders of the great 
plateau and thence compelled to descend into Siberia ; succeeding 
waves of immigration forced them still farther towards tlie barren 
grounds of the north, where they melted away. According to 
Radlov, the earliest iiihabitants of Siberia were the Yeniseians, 
who spoke a language different from the Ural-Altaic ; some few 
traces of them (Yeniseians, Sayan-Ostiaks, and Kottes) exist among 
the Sayan Mountains. The Yeniseians were followed by the Ugro- 
Samoyedes, who also came original^ from the high plateau and 
were compelled, probably during the great migration of the Huns 
in the 3rd century b.c., to across the Altai aiffl ^yan ranges and to 
enter Siberia. To them must be assigned the very numerous remains 
dating from the Bronze period which are scattered all over southern 
Siberia. Iron was unknown to them ; but they excelled in bronze, 
stiver and gold work. Their bronze ornaments and implements, 
often polished, evince considerable artistic tavste ; and their irrigated 
fields covered wide areas in the fertile tracts. On the whole, tiieir 
civilization stood much higher tlian that of their more recent suc- 
cessors. Eight centuries later the Turkish stocks of '* Tukiu ** (the 
Chinese spelling for “ Turks "), Khagases and Uigurs — also com- 
pelled to migrate north-westwards from their former seats — subdued 
the Ugro-Samoyedes. These new invaders likewise left numerous 
traces of their sojourn, and two different periods may be easily 
distinguished in their remains. They wera acquainted with iron, 
and learned from tlieir subjects the art of bronze-casting, which 
they used for decorative puiposea only, and to which they gave a 
still higher artistic stamp. 'Hieir pottery is much more perfect and 
more artistic than that of the Bronze period, and tlieir ornaments 
arc accounted among tlie finest of the collections at the St Petersburg 
museum of the Hermitage. This Turkish empire of the Khagases 
must have lasted until the 13th century, when the Mongols, under 
Jenghiz Khan, subdued them and destroyed their civinzatioii. A 
decided decline is shown by tlie graves which have been discovered, 
until the country reached die low level at which it was found by the 
Russians on their arrival towards the close of the i6th century. In 
the beginning of the i6th centu^ Tatar fugitives from Turkestan 
subdued the loosely associated tribes inhabiting tlie lowlands to the 
east of the Urals. Agriculturists, tanners, merchants and moUalis 
(priests) were called from Turkestan, and sfiiall principalities sprang 
up on the Irtysh and the Ob. These were united by Klian Ediger, 
and conflicts with the Russians who were then colonizing the Urals 
brought him into collision with Moscow ; his envoys came to Moscow 
in 1555 and consented to a yearly tribute of a thousand As 

early as tiie tzth century the Novgorodians had occasionally pene- 
trated into SJiberia ; but the fall of the republic and the loss of its 
north-eastern dependencies checked the advance Of the Russians 
across the Urals. On the defeat of the adventurer Stenka Raain 
(1667-1671) many who were tm willing to submit to the iron rule of 
Moscow made their way to the settlements of StroganoV in Perm, 
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^ ha» it that, in order to get rid ot his guests, Stroganov 
their chief, Yermakj. that he tho^d cross the Urals 
>diberia, promising to help him with supplies of food and r-nns. 
ak entered Sibi'rxa in 1580 with a ba^d of 1636 men, following 
agil and Turt^ rivers. Next year they wore on the Tobol, and 
joo men successfully laid siege to Isker, the residence bf Khan 
Kuchum, in the neighlxiurhood of what is now Tobolsk. Kuchum 
fled to the steppes, abandoning his domains to Vermak, who, accord- 
ing to tradition, purchased by the present of Siberia to Ivan IV. 
his own restoration to 'favour. Yermak was drowned in the Irtysh 
^J15®4 Cossacks abandoned Siberia. But new bands of 

hmiters and adventurers poured every year into the country, and 
were supported by Moscow. To avoid conflicts with the denser 

S ilatibns of the soutli, they preferred to advance eastwards along 
,er latitudes ; meanwhile Moscow erected forts and se^ed 
urers around tliem to supply the garrisons with food. Wi^iu 
eighty years the Russians liad reached the Amur and the Pacific. 
This rapid conquest is accounted for by the circum.stance that neither 
Tatars ndt Tuw were able to otter any serious resistance. In 1607- 
1610 the Tunguses fought strenuously for their independence, but 
were subdued about 1623. In 1628 the Russians reached the Lena, 
founded the fort of Yakutsk in 1637, and two years later reached 
the Sea of Okhotsk at the mouth of the Ulya river. The Buriats 
offered some opposition, but between 1O31 and 1641 the Cossacks 
erected several palisaded forts in their territoiy, and in 1648 the 
fort on the upper Uda beyond Lake Baikal. In 1643 Poyarkov's 
boats descended the Amur, returning to Yakutsk by the Sea of 
Okhotsk and the Aldan, and in 1649-1650 Khabarov occupied the 
banks of the Amur. The resistance of the Chinese, however, obliged 
the Cossacks to quit their forts, and by tlie treaty of Nerclunsk 
(1689) Russia abandoned her advance into tlie basm of tlie river. 
In 1852 a Russian mihtary expedition under Muraviev explored the 
Amur, and by 1857 a chain of Russian Cossacks and peasants were 
settled along the whole course of the river. The accomplished fact 
was recognized by China in 1857 and i860 by a treaty. In the same 
year in which Khabarov explored the Amur (1648) the Cossack 
Bejriev. starting from the Kolyma, sailed round the north-eastern 
extremity of Asia through the strait which was rediscovered and 
described eighty years later by Bering (1728). Cook in 1778) 8-*'^ 
after liim La Perouse, settled definitively Bie broad features of the 
northern Pacific coast. Although the Arctic Ocean had been reached 
as early as the fibrst half of the 17 th century, the exploration of its 
coasts by a series of expeditions under Ovts^, Minin, Pronchishey, 
Lasinius and Laptev — whose labours constitute a brilliant page in 
tlie annals of geographical discovery — was begun only in the i8th 
century (1735-1 739)* . . ^ 

The scientific exploration of Siberia, begun in the period 1733 to 
1742 by Measerschmidt, Gmelin, and De Lisle de la Croy^re, was 
followed up by Muller, Fischer and Georgi. Pallas, with several 
Russian students, laid the first foundation of a thorough exploration 
of the topography, fauna, flora and inhabitants of the country. 
The journeys, of Hansteen and Erman (1828-1830) were a most 
important step in the exploration of the territory. Humboldt, 
Ehrenberg and Gustav Rose also paid in the course of these years 
short visits to Siberia, and gave a new impulse to the accumulation 
of scientific knowledge ; while Ritter elaborated in his Asien (1833- 
1859) tlie foundations of a sound knowledge of tlie structi^ of 
Siberia. Middendortt's journey (1844-1845) to uortU-oastern Siberia 
— contemporaneous with Castro's journeys for the special study 
of tlie Ural-Altaian languages — directed attention to tlie far north 
and awakened interest in the Amur, tlie basin of which soon became 
the scene of the expeditions of Akhte and Schwarz (1852), and later 
on (1854-1857) of the Siberian expedition to which we owe so marked 
an advance m our knowledge of East Siberia. The Siberian branch 
of the Russian Geographicid Society was founded at the same time 
at Irkutsk, and afterwards became a permanent centre for the ex- 
ploration of Siberia ; while tlie opening of the Amur and Sakhalin 
attracted Maack, Schmidt, Glehn, Radde and Sclirenck, whose 
works on the flora, fauna and inhabitants of Siberia have become 
widely known. 
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AmurgebUt (St Petersburg, 1858-1891) ; Trud^ of the Siberian 


(1878) ; A. E. Nordenakjdld, Voyag$ of the Vega (iHSi) and Vega 
Expek Veiensk. lahttagelser (5 vols., Stockholm, 1872-1887) ; 
P. P. Semenoy, Geogr. and Siat. Dictionary of the Russian Emptre 
(in Russian, 5 vols., St Petersburg, 1863-1884)— a most valuable 
source of mformation, with full bibliographical details under each 
article ; Picturesque Russia (in Russian), ed. by P. Semenov, vol. m. 
fWest Siberia) and xii. (East Siberia) ; Sche^lov, Chronology of Sib. 
Hist, from /ow to z 88 m ; Yadrintsev^ Siberia (St Petersburg, 2nd 
ed», 1892, in Russian) ; Vagin. " Historical Documents on Siberia," 
in the collection Sibir. vol. 1. ; Yadrintsev, Siberia as a Colony 
teew «d., 189^ ; F. M. Dostoievsky's novel, Buried Alive (i88i) ; 
Baron A. von Rosen, Memoiren eines russisqhen Dehabristen (Leipzig, 
1870). Consult further Materials for the Study of the Economic 
Cimiiiions of West Siberia (22 vols., St Petersburg, 1889-1898) 


cond(9ised in Peasant Land-Tenure and Husbandry in Tobolsk and 
Tomsk (St Petersburg, 1894), both in Russian. Similar Materials 
for the Altai region, published at St Petersburg by the Cabinet of the 
emperor, and lor Irxutsk and Yeniseisk (12 fasc., Irkutsk, 1^89- 
1893) ; Materials fur Transbaikalia (16 vols., St Petersburg, 1898L 
summed up m Transbaikalia, by N. ^zumov (St Petersburg, 1899). 
Other works deserving special mention are : Ermolov, Siberia as a 
Colony (3rd ed., 1894) ; Lirilow, Ein Beitrag xur Landwirtschaft in 
Sihirien (Leipzig, 1896). Among books of more recent publication 
must be mentioned G. Krahmer, Russland in Asien (3 vols., Leipzig, 
1898-1900) and Sihirien und die grosse sibirische Eisenbahn (2nd ed., 
1900) ; Wirt Gerrare, Greater Russia (London, 1903) ; J. F. Fraser, 
The Real Siberia (London, 1902) ; P. Kropotkin, Orographie de la 
Sibirie (Brussels, 1904) i P. Leroy-Beaulieu, La Rinovation de I’Astr 
centrale (Pans, 1900) ; J. Stadling, Through Siberia (London, 1901) ; 
S. Turner, Siberia (London, 1906) ; G. F. Wright, Asiatic Russia 
(2 vols., London, 1903) ; L. Deutsch, Sixteen Years in Siberia 
(Eng. trails., London, 1905) ; V. Dolgorukov, Guide through Siberia 
(3rd ed., Tomsk, 1898, in Russian, with summaries in French) ; 
A. N. de Koulomzine, Le Trans-sibirien (Paris, 1904); Bishop of 
Norwich, M^ Life in Mongolia and Siberia (London, 1903) ; S. 
Patkanov, Essai d*une statistique et d’une giographie des peuples 
palioasiatiques de la Sibirie (St Petersburg, 1903) ; M. P. de Semenov, 
La Russie extra-europienne et polaire (Pans, 1900) ; J. W. Bookwalter, 
Siberia and Central Asia (Spriugflela, Ohio, 1899) : Siberia and the 
Great Siberian Railway, by Ministry of Finance (Eng. Irans., ed. by 
J. M. Crawford, St Petersburg, 1893, vol. v. for flora). Climatological 
Atlas of the Russian Empire, by the Physical Observatory (St 
Petersburg, 1900), gives data and observations covering tlie period 
1849-1899. A full oibliography will be found in the Russian Ency- 
clopaedic Dictionary, as also in Mezhov, Siberian Bibliography (3 vols., 
St Petersburg, 1891-1892), and in A. Pypin's History of Russian 
Ethnography, vol. iv." (P. A. K. ; J. T. Bb.) 

SIBI, a town and district of Baluchistan. The town is now 
an important junction on the Sind-Peshin railway, where 
the Harnai line and the Quetta loop line meet, near the entrance 
of the Bolan pass, 88 m. S.E. of Quetta. Pop. (1901) 4551. 
The district, which was constituted in 1903, has an area of 
41 52 sq. m. ; pop. (1901) 74,555. The greater pari became Briti.sh 
territory by the treaty of Gandamak in 1879 ; the rest is ad- 
ministered under a perpetual lease from the khan of Kalat. 
Political control is also exercised over the Marri-Bugti country, 
with an additional area of 7129 sq. m. : pop. (1901) 38,919. 
Besides the town of Sibi, the district contains the sanatorium 
of Ziarat, the summer residence of the government. 

See Sibi District Gazetteer (Bombay, 1907). 

SIBONGA, a town of the province of Cebu, island of Cebu, 
Philippine Islands, on the E. coast, 30 m. S.W. of Cebu, the 
capital. Pop. (1903) 25,848. Sibonga is an agricultural town 
with a port for coasting vessels, and is served by a railway. 
The principal products are Indian corn and tobacco. The climate 
is hot, but heathy. The language is Cebu-Visayan. 

6IBPUR, a town of British India, in the Hugli district of 
Bengal, on the right bank of the river Hugli, opposite Calcutta. 
It is a suburb of Howrah. It contains jute-mills, a flour-mill, 
rope-works, brick-works and other industrial establishments ; 
the royal botanical garden ; and the engineering college with 
electrical and mining departments and a boarding-house. 
The college, of gothic architecture, was originally built for a 
missionary institution, as the Bishop’s College, in 1824. Itvhas 
recently been decided to remove it to Ranchi, in ( 3 hota Nagpur. 

SIBSAGAR, a town and district of British India, in eastern 
Bengal and Assam. The town is situated on the Dikhu river, 
about 9 m. from the left bank of the Brahmaputra, being pictur- 
esquely built round a magnificent tank, covering an area of 
1 14 acres. Pop. (1901) 5712. In 1907 the transfer of the 
district headquarters to Jorhak (pop. 2899), on the Disai river, 
was sanctioned. 

The District of Sibsagar has an area of 4996 sq. m. It 
consists of a level plain, much overgro^ with grsDss and jungle, 
and intersected by numerous tributariei^ of the Brahm^utra. 
It is divided by the little river Disai into two tracts, which differ 
in soil and general appearance. The surface of the eastern 
portion is very flat, the general level being broken only by the 
long lines of embankments raised'^by the Ahom kings to serve 
both as roadways and as a protection against floods. The soil 
consists of a heavy loam of a whitish colour, which is welkadapted 
for rice cultivation. West of the Disai, though the suriace 
soil is of the same character, the .general aspect is diversified 
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by the protrusion of the subsoil^ which consists of a stiff clay 
abounding in iron noddeSj and is furrowed by frequent ravines 
arid water- courses, wmch divide thc^ cultivable fields into 
innumerable small sunken patches or kolas. The chief river is 
the Brahmaputra, which is navigable throughout the year by 
steamers. The tributaries of the Br^ihraaputra comprise the 
Dhaneswari, the Dihing, the Disang and the Dikhu, all flowing 
in a northerly direction from the Naga Hills. Included within 
the district is the island of Maguli, formed by the silt brought 
down by the Subansiri river from the Himalayas and deposited 
in the wide channel of the Brahmaputra. Coal, iron, petroleum 
and salt are found. The climate, like that of the rest of the 
Assam valley, is comparatively mild and temperate, and the 
annual rainfall averages about 94 in. 

In 1901 the population was 597,969, showing an increase of 
24 % in the decade. Sibsagar is the chief centre of tea cultivation 
in the Brahmaputra valley, which was introduced by the Assam 
Company in 1852. It contains a large number of well-manned 
tea-gardens, which bring both men and money into the province. 
There are also several timber mills. The Assam-Bengal railway 
serves the southern part of the district, and a light railway 
connects this line with Kalikamukh on the Brahmaputra, itself 
an important highway of communication. 

On the decline of the Ahom dynasty Sibsagar, with the rest 
of the Assam valley, fell into the hands of the Burmese. As 
a result of the first Burmese war (1824-1826) the valley was 
annexed to British India, and the country now forming Sii^agar 
district, together with the southern portion of I.^himpur, 
was placed under the rule of Raja Purandhar Singh, on his 
agreeing to pay a tribute of £5000. Owing to the raja’s misrule, 
Sibsagar was reduced to a state of great poverty, and, as he was 
unable to pay the tribute, the territories were resumed by the 
government of India, and in 1838 were placed under the direct 
management of a British officer. 

Sue Sibsagar District Gazetteer (Allahabad, *1906). 

SIBTHORP, JOHN (1758-1796), English botanist, was bom 
at Oxford on the 28th of October 1758, and was the youngest 
son of Dr Humphrey Sibthorp (i7i3“i797), who from 1747 
to 1784 was Sherardian professor of botany at Oxford. He 
graduated at Oxford in 1777, and then studied medicine at 
Edinburgh and Montpellier. In 1784 he succeeded Iiis father in 
the Sherardian chair. Leaving his professorial duties to a 
deputy he left England for Gottingen and Vienna, in preparation 
for a botanical tour in Greece (1786). Returning to England 
at the end of the followii^ year he took part in the foundation 
of the Linnaean Society in 1788, and set to work on a flora of 
Oxfordshire, which was published in 1794 as Flora Oxoniensis. 
He made a second journey to Greece, but developed consumption 
on the way home and died at Bath on the 8th of February 1796. 
By his will he bequeathed his books on natural histoiy and 
agriculture to Oxford university, where also he founded the 
Sibthorpian professorship of rural economy, attaching it to 
the chair of botany. He directed that the endowment should 
first be applied to the publication of his Flora Graeca and Fl^ae 
Graecae Prodromus, for which, however, he had done little 
beyond collecting some three ^ousand species and providing 
the plates. The task of preparing the works was undertaken 
by Sir J. E. Smith, who issued the two volumes of the Prodromus 
in 1806 and 1813, and six volumes of the Flora Graeca between 
1806 and 1828. The seventh appeared in 1830, after Smith’s 
death, and the remaining three were produced by John Lindley 
between 1833 and 1840. 

Another member of the family, Ralph W^do Sibtborp 
(1792-1879), a ^ai^dson of Dr Humphrey Sibthorp, was a 
well-known English divine. He was educated at Oxford and 
took Ar^lican orders in 1815. He became known as a proinm«5t 
“evangelical” in London, but in 1841 was received into the 
Roman Church. Two years later he returned to the Anglican 
Church, though he was not readmitted to the ministry till t857. 
Finally he re-entered the Ron^ communion in 1865, but on 
his death in 1879 he was, by his own request, buried according 
to the service of the English Church. His elder brother, Colokel 
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Charles de Laet JValdo Sibthorp (1783-1855), j^presented 
Lingob in parliament from 1826 until his death, except for a 
short period in 1833-x^, and was notorioi^ for the vigour with 
which Jie expressed his opinions and for hi% opposition to the 
Catholic Emancipation Bill and the Reform B^. The eldest 
son of Colonel Sibthorp, Gervaise Tottenham Waldo Sib- 
thorp (1815-1861), was also M.P. for Lincoln. 

SIBYLLINE ORACLES, a collection of Apocalyptic writingSj 
composed in imitation of the heathen Sibylline books 
Sibyls) by the Jews and, later, by the Christians in their efforts 
to win the heathen world to their faith. The fact ^t they 
copied the form in which the heathen revelations were conveyed 
(Greek hexameter verses) and the Homeric*language is evidence 
of a degree of external Hcllenization, which is an important fact 
in the history of post-exilic Judaism. Such was the activity 
of these Jewish and Christian missionaries that their imitations 
have swamped the originals. Even Virgil in his fourth Eclogue 
seems to have used Jewish rather than purely heathen oracles. 

The extant fragments and conglomerations of the Sibylline 
oracles, heathen, Jewish and Christian, were collected, examined, 
trtmslated and explained by C. Alexandre m a monumental 
edition full of exemplary learning and acumen. On the basis 
of his results, as they have been scnitiniTed by scholars like 
Schiirer and Geffcken, it is possible to disentangle some of the 
different strata with a certain degree of confidence. -- 

1. Book III. contains Jewish oracles relative to the Golden 
Age established by Roman suprema^ in the East about the 
middle of the 2nd century b.c. (especially 175-181 : cf. i Macc. 
viii. 1-16). The evacuation of Egypt by Antiochus Epiphoncs 
at the bidding of the Roman ambassadors suits the warning 
addressed to “ Greece ” (732-740) against overweening ambition 
and any attempt upon the Holy City, which is somewhat 
strangely enforced by the famous Greek oracle, “ Let Camarina 
be, ’tis best unstirr^.” Older than these are the Babylonian 
oracle (97-154) and the Persian (381-387). A later Jewish 
oracle (4^2) refers to the wars of the second Triumvirate of 
Rome, and the whole compilation seems to come from a Christian 
redactor. 

2. Book IV. is a definite attack upon the heathen Sibyl— 
the Jews and Christians did not attempt to pass off their 
“ forgeries ” as genume — ^as the mouthpiece of Apollo by a Jew 
who speaks for the Great God and yet us&s a Greek review (49* 
114) of ancient history from the Assyrian empire. There are 
references to the legendary escape of Nero to Parthia (i 19-124) 
and the destruction of Jerusalem in a.d. 70 (130-136). 

3. Book V. contains a more developed form of the myth of 
Nero redivivus in which a panegyric on him (137-141) has been 
brought up to date by some Jew or Christian, and eulogies of 
Hadrian and his successors (48-51) side by side with the legend 
of the miserable death of Titus in quittance of his destruction 
of Jerusalem (411-413) which probably represents the hope of 
the zealots who survived it. 

.4. The remaining books appear to be Christian (some heretical) 
and to belong to the 2nd and 3rd centuries. 

Editions.— C. Alexandre (Paris, 1841, 2 vols. ; 1869, i vffT) f 
Rzach (Prague, 1891 ; text and appendix of sources) ; GeffCken 

8 (Leipzig, 1902 ; text with full apparatus of variants, sources and 
arflulei passages) ; see also his Komposition und Entstehungszeit des 
racula Sibyllina (Leipzig, 1902). An annotated Eng. trans. was 
undertaken in 1910 by H. C. O. Lanchester. For references to 
modem literature see SchUrer, GesekichU des iodiseken Volkes, iii. 
(4th ed.), 555-592. (J.H.A.ri.) 

81 BYLS ^ {Sibyllae), the name ^iven by the Greeks and Romans 
to certain women who prophesied under the inspiration of a 
deity. The inspiration manifested itself outwardly in distorted 
features, foaming mouth and frantic gestures. Homer does not 
refer to a Sibyl, nor does Herodotus. The first Greek writer, 
so for as we Imow, who does so is Heraclitus (c. 500 3 .a). As 
to tike number and native countries of toe Sibyls much diversity 
of opinion prevailed. Plato only speaks of one, but in course 
of time toe number increased to ten according to Lactantius 

1 The word is usually d^ved from 2 io./ 9 «\Xa, the Doric form of 
0 eoO (■■will of God). 
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(quoting Jrom Varro) : the Babylonian or J’ersian, the Libyan, 

the Cimmerian, the Delphian, the Krythraean^ the Samian^ the 
Cumaean, the Hellg^pontine, the Phrwian and the Tiburtine. 
Ilie Sibyl of whopi we hear most is tne Erythri&an, generally 
identified with the Cumaean, whom Aenea&consulted before his 
descent to the lower world (Ameid,\i. lo) ; it was she who sold 
to I'arquin the Proud the Sibylline books. She first offered liim 
nine ; when he refused them, she burned three and offered him 
tl^remaining six at the same price ; when he again refund 
them, she burned three more and offered him tlie remaining 
three stiil at the same price. Tarquin then bought them (Dion. 
Halic. iv. 62). He entrusted tliem to the care of two patricians ; 
after 367 b.c. ten custodians were appointed, five patricians 
and five plebeians ; subsequently (probably in the time of Sulla) 
their nunrber was increased to fifteen. These officials, at the 
command of the senate, consulted the Sibylline books in order 
to discover, not exact predictions of definite future events, but 
the religious observances necessary to avert extraordinary 
calamities (pestilence, earthquake) and to expiate prodigies in 
cases where the national deities were unable, or unwilling, to 
help. Only the interpretation of the oracle which was con- 
sidered suitable to the emergency was made known to the public, 
not the oracle itself. An important effect of these books was 
the grecizing of Roman religion by the introduction of foreign 
deities and rites (worshipped and practised in the Troad) and 
the amalgamation of national Italian deities witli the correspond- 
ing Greek ones (fully discussed in J. Marquardt, Staatsver- 
wdtung, iii., 1885, pp. 42, 350, 382). They were written in hexa- 
meter verse and in Greek ; hence the college of curators was 
always assisted by two Greek interpreters. The books were 
kept in the temple of Jupiter on the Capitol and shared the 
destruction of the temple by fire in 83. After the restoration 
of the temple the senate sent ambassadors in 76 to Erythrae to 
collect the oracles afresh and they brought back about 1000 
verses j others were collected in Ilium, Samos, Sicily, Italy and 
Africa. In the year la b.c. Augustus sought out and burned 
a great many spurious oracles and subjected the Sibylline books 
to a critical revision ; they were then placed by him in the 
temple of Apollo Patroiis on the Palatine, where we hear of them 
still existing in a.d. 363. They seem to have been burned by 
Stilicho shortly after 400. According to the researches of R. H. 
Klausen {Aeneas und die Penaien, 1839), tlie oldest collection of 
Sibylline oracles appears to have been made about the time of 
Solon and Cyrus at Gergis on Mount Ida in the Troad ; it was 
attributed to the Hellespontine Sibyl and was preserved in the 
temple of ApoUo at Gergis. Thence it passed to Erythrae, 
where it became famous. It was this very collection, it would 
appear, which found its way to Cumae and from Cumae to 
Rome. 

Some genuine Sibylline verses are preserved in the Book of Marvels 
(11991 davfKurltov) of Phlegon of Tralles (and century a . d .). See 
H. Diels, SihylHnische Sldtier {1890). On the subject generally 
sec J. Marquardt as above; A. Bouch6-Leclerq, La Divination 
dans I'antiquiU (1879-1882) ; £. Maass, De Sihyllarum indicibus 
(1879); C. Schultcss, Die sihyllinisahen Bdcher in Rom (1895; 

I wi^h references to authorities in notes). 

SIOANI, in ancient geography, generally regarded (together 
with the Elymi) as the oldest inhabitants of Sicily. Sicania 
(the country of the Sicani) and the Siculi (<7.1!;.) or Siceli are 
mentioned in Homer (Odyssey, xx. 383, xxiv. 307), the latter 
apparently being known to the Greeks as slave-dealers. There 
existed considerable difference of opinion among the ancients as 
to the origin of the Sicani. From the similarity of name, it 
would ibe natural to identify them with the Siculi, but ancient 
authorities expressly state that they were two distinct peoples 
(see Sicily ; History, ad iniu). At first the Sicani occupied 
nearly the whole of the island, but were gradually driven by the 
Siceli into the interior and the N. and N.W. They lived chiefly 
in small towns and supported themselves by agriculture. Tliese 
towns were not subject to a single king, but each had its own 
ruler and constitution. The most important of the towns to 
which a Sicanian origin can be with certainty assigned and 
whose site can be determined, are : Hyccara (Muro di Carini), 
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taken* and plundered by the Athenians during the Sicilian 
expedition (41 5 b.c.) ; Omphake, between Agrigentum (Girgmti) 
and Gela(r<?iTfl«om) ; and Camicus (sitfi unknown), the resides^ice 
of the mythical Sicanikn king CocaJus, constructed for him by 
Daedalus (q.v,), to whom he had given shelter when pursued by 
Minos, king of Crete. 

SIOARD, ROOH-AMBftOlSE CUGURRON (1742-X822), French 
abb6 and instructor of deaf-mutes, was born at Le Fousseret, 
Haute-Garonne, on the 20th of September 1742. Educated 
as a priest, he was made principal of a school of deaf-mutes at 
Bordeaux in 1786, and in 1789, on the death of the Ahb 6 de 
P6p6e (see 6pi:E), succeeded him at Paris. His chief work was 
his Cours dUnstruciion dun sourd-muet de naissance (1800). 
See Deaf and Dumb. The Abb6 Sicard managed to escape any 
serious harm in the political troubles of 1792, and became a 
member of the Institute in 1795, but the value of his educational 
work was hardly recognized tDl shortly before his death at Paris 
on the loth of May 1822. 

SICILY (Ital. Sicilia), an island of the Mediterranean Sea 
belonging to the kingdom of Italy, and separated from the 
nearest point of the mainland of Italy only by the Straits of 
Messina, which at their narrowest part are about 2 m. in width. 
It is nearly bisected by the meridian of 14° E., and by far the 
greater part lies to the south of 38° N. Its southernmost point, 
however, in 36® 38' N. is 40' to the north of Point 'larifa, the 
southernmost point 'of Spain and of the continent of Europe. 
In shape it is rouglily triangular,^ whence the ancient poetical 
name of Trinacria, referring to its three promontories of Pelorum 
(now Faro) in the north-east, Pachynum (now Passero) in the 
south-east, and Lilybaeum (now Boeo) in the west. Its area, 
exclusive of the adjacent small islands belonging to the comparti- 
mento, is, according to the calculations of tlie Military Geographi- 
cal Institute of Italy, 9860 sq. m. ; while the area of the whole 
compartimento is 9936 sq. m. 

The island occupies that part of the Mediterranean in which 
the shallowing of the waters divides that sea into two basins, 
and in which there are numerous indications of frequent changes 
in a recent geological period. The channel between Cape Bon 
in Tunis and the south-west of Sicily (a distance of 80 m.) is, 
on the whole, shallower than the Straits of Messina, being for 
the most pwt under 100 fathoms in depth, and exceeding 200 
fathoms only for a very short interval, while the Straits of 
Messina, have almost everj^^where a depth exceeding 150 fathoms. 
The geological structure in the neighbourhood of this strait 
shows that the island must originally have been formed by a 
rupture between it and the mainland, but that this rupture must 
have taken place at a period long antecedent to the advent of 
man, so that the name Rhegium cannot be based even on the 
tradition of any such catastrophe. The mountain range that 
runs out towards the north-east of Sicily is composed of crystal- 
line rocks precisely similar to those forming the parallel range 
of Aspromonte in Calabria, but both of these are girt about by 
sedimentary strata belonging in part lo an early Tertiary epoch. 
That a subsequent land connexion took place, however, by the 
elevation of the sea-bed there is abundant evidence to show; 
and the occurrence of the remains of African Quaternary 
mammals, such as Elepkas meridionalis, E. antiquus, Hippo- 
potamus pentlandi, as well as of those of still living African forms, 
such as Elepkas africanus and Hyaena crocuia, makes it probable 
that there was a direct post-Tertiary connexion also with the 
African continent. 

The north coast is generally steep and cliff-bound, and 
abundantly provided with good harbours, of which that of 
Palermo is the finest. In the west and squth, and in the south 
part of the east side, the hills are much lower and recede farther 
bom the sea. The coast is ior the most part flat, more regular 
in outline and less favourable to shipping, while in the east, 

^ The name Tfuraiepla was no: doubt suggested by the Bptraitlri 
of Homer (which need not, however, be Sicily), and the geonaphy 
was then fitted to the apparent meaning given to the nam<^ oy the 
change. But of these tnree so-called promontories the last ts not a 
true promontory, and it is more accurate to treat Sicily as having a 
I fourth side on the west. 
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wh^ the sea-bottom sinks rapidly down towards the eastern 
ba|in of the Mediterradhan, steep rockv coasts prevail except 
opposite the plain of Catania. Jn the nOTthem half of this coast 
the lava streams of Mount Etna stand out for a distance of about 
20 m. in a line of bold cliffs and promontories. At various points 
on the east, north and west coasts theH are evidences of a rise 
of the land having taken place within historical times, at Trapani 
on the west coast even within the 19th century. As in the rest 
of the Mediterranean, tides are scarcely observable ; but at 
several points on the west and south coasts a curious oscillation 
in the level of the waters, known to the natives as the marrobbio 
(or marobia), is sometimes noticed, and is said to be always 
preceded by certain atmospheric signs. This consists in a sudden 
rise of the sea-level, occasionally to the height of 3 ft., sometimes 
occurring only once, sometimes repeated at intervals of a minute 
for two hours, or even, at Mazzara, where it is most frequently 
observed, for twenty-four hours together. 

The surface of Sicily lies for the most part more than 500 ft. 
above the level of the sea. Caltanissetta, which occupies the 
middle point in elevation as well as in respect of geographical 
situation, stands 1900 ft. above sea-level. Considerable mount- 
ains occur only in the north, where the lower slopes of all the 
heights form one continuous series of olive-yards and orangeries. 
Of the rest of the island the greater part forms a plateau varying 
in elevation and mostly covered with wheat-fields. The only 
plain of any great extent is that of Catania, watered by tJie 
Simeto, in the east ; to the north of this plain the active volcano 
of Etna rises with an exceedingly gentle slope to the height of 
10,868 ft. from a base 400 sq. m. in extent. This is the highest 
elevation of the island. The steep and narrow crystalline ridge 
which trends north-eastwards, and is known to geographers by 
the name of the Peloritan Mountains, does not reach 4000 ft. 
The Nebrodian Mountains, a limestone range connected with 
the Peloritan range and having an east and west trend, rise to a 
somewhat greater height, and farther west, about the middle 
of the north coast, the Madonie (the only one of the groups 
mentioned which has a native name) culminate at the height 
of nearly 6500 ft. From the western end of the Nebrodian 
Mountains a lower range (in some places under 1^00 ft. in height) 
winds on the whole south-eastwards in the direction of Cape 
Passaro. With the exception of the Simeto, the principal 
perennial streams — ^the Salso, the Platani and the Belice—enter 
the sea on the south coast. 

Geology .^ — in general, the older beds occur along the northern 
coast, and proCTcssivcly newer and newer beds are found towards 
the south. Folding, however, has brought some of the older beds 
to the surface in the hills which lie to the north and north-east ol 
Sciacca. The Monti Pcloritani at the north-eastem extremity of the 
island consists of gneiss and crystalline schists ; but with this ex- 
ception the whole of Sicily is formed of Mesozoic and later deposits, 
tlie Tertiary beds covering by far tlie greater part. Triassic rocks 
form a discontinuous band along the northern coast, and are especially 
well developed in the neighbourhood of Palermo. They rise again 
towthe surface in the southern part of the island, in the hills which 
lie to the north of Sciacca and Bivona. In both areas they are 
accompanied by lutassic, and occasionally by Cretaceous, beds ; 
but of the latter there are only a few small patches. In the south- 
eastern part of the island there are also a few very small outcrops 
of Mesozoic beds. The Eocene and Oligocene form a broad b^t 
along the northern coast, very much more continuous than the 
Mesozoic band, and from this belt a branch extends southwards to 
Sciacca. Another patch of considerable size lies to the east of 
Piazza-Armerina. Miocene and Pliocene deposits cover nearly the 
whole of the country south of a line drawn from Etna to Marsala ; 
and there is also a considerable Miocene area in the north about 
Mistretta. Volcanic lavas and a^es of a recent geological period 
form not only the whole of Etna but also a large part ca the Monti 
Iblei in the south. Sgiall patches occur also at Pachino and in the 
hills north of Sciacca. 

Chmaie . — The climate of Sicily resembles that of the other lands 
in the extreme south of Europe. As regards temperature, it has the 
warm and equable character which belongs to most of the Mediter^ 
ranean region. At Palermo (where continuous observations have 
been made since lygi) the range of temperature between the mean of 

^ A general account of the geology of the island will be found in 
L. Baldacci, Descruionfi gwlogioa deu‘ isola di Siciliu (Rome, 1886), 
with map. For fuller and l^ter information reference should be 
made to the publications of the Realc Comitato Geologioo d* Italia. 


the ^oldest and thht of the hottest month is little greater than at 
Greenwich. The mean temperature of January (51}“ F.) is nearly 
as high as that of OctoUT in the south of I^ngland, that of July 
(7y® F.)«about 13® wainicr than the correspondiAg month at Green- 
wich. In only seven* of the thirty years, 1871-1900, was the ther- 
mometer observed to sink below tlie freezing-point ; frost thus 
occurs in the island even on the low grounds, tliough never for more 
than a few hours. On the coast snow is seldpm seen, but it does fall 
occasionally. On the Madonie it lies till June, on Etna kill July. 
The annual rainfall except on the higher mountains does not rsupb 
30 in., and, as in other parts of the extreme south of Europe, it 
occurs chiefly in the winter months, while the thre^ months 
(June, July and Augu.si) are almost quite dry. During these months 
the whole rainfall aoes not exceed 2 in., except on the slopes of the 
mountains in the nortli-east. Hence most of the ctreams dry up in 
summer. The chief scourge is tlie sirocco, which is experienced in its 
most characteristic form on the north coast, as an oppresjj^vc, parch- 
ing, hot, dry wind, blowing strongly and steadily from tlie south, the 
atmosphere remaining through the whole period of it.s duration 
leaden-coloured and hazy in consequence of the presemx' of immense 
quantities of reddish dust. It occurs most frequently in April, and 
then in May and September, but no month is entirely free from it. 
Three days arc the longest period for which it lasts. The same name 
is sometimes applied to a moist and not very hot, but yet oppressive, 
south-east wind which blow.s from time to time on the cast coast. 
Malaria occurs in some parts of the islamd. 

jF/ora.-— The flora of Sicily is remarkable for its wealth of species ; 
but, comparing Sicily with other islands that have been long separ- 
ated from the mainland, the number of endemic species is not great. 
The orders most abundantly represented are the CompSsitae, Cruet- 
ferae, Labiatae, Caryophyllaceae and Scrophulariaceae. The Rosaceae 
are also abundantly represented, and among them are numerous 
species of the rose. The general aspect of the vegetation of Sicily, 
however, has been greatly affected, as in other pai’ts of tlie Mediter- 
ranean, by tlie introduction of plants within historical times. Being 
more densely populated than any other large Mediterranean island, 
and having its population dependent chiefly on the products of the 
soil, it is nccessanly more extensively cultivated than any other of 
the larger islands referred to, and many of the objects of cultivation 
are not originally natives of the island. Hot to mention the olive, 
which must have been introduced at a remote jieriod, all the members 
of tlie orange tribe, the agave and the prickly pear, as well as otlicr 
plants highly characteristic of Sicilian sccnoiy, have been introduced 
since the beginning of the Christian era. With respect to vegotatioii 
and cultivation three zones may be distinguished. The first reaches 
to about 1600 ft. above sea-level, the upper limit of tlie members 
of the orange tribe ; the second ascends to about 3300 ft., tlie limit 
of the growth of wheat, the vine and the hardier evergreens ; and 
the third, that of forests, reaches about 3300 ft. upwards. 
But it is not merely height that determines the general character 
of the vegetation. The cultivated trees of Sicily mostly demand such 
an amount of moisture as can be obtained only on the mountain 
slopes, and it is worthy of notice that tlie structure of the mountains 
is peculiarly favourable to the supply of this want. The limestones 
of which they are mostly composed act like a sponge, absorbing 
the rain-water througn their innumerable pores and fissures, and thus 
storing it up in the interior, afterwards to allow it to well forth in 
springs at various elevations lower down. In this way the irrigation 
which is absolutely indispensable for the members of the orange tribe 
during the dry season is greatly facilitated, and even those trees 
for which irrigation is not so indispensable receive a more ample 
supply of moisture during the rainy season. Hence it is that, 
while the plain of Catania is almost ^eelcss and tree-cultivation is 
comparatively limited in the west and south^here the extent of land 
under 1600 ft. is considerable, the whole of the north and north-east 
coast from the Bay of Castcllammare round to Catania is an endtoss 
succession of orchards, in which oranges, citrons and lemons altcniVte* 
with olives, almonds, pomegranates, figs, carob trees, pistachios, 
mulberries and vines. The limit in height of the olive is about 
zjoo ft., and that of the vine about 3500 ft. The lemon is really grown 
upon a bitter ori^e tree, grafted to bear the lemon. A consider- 
able silk production depends on the cultivation of the mulberry in 
the neighbourhood of Messina and Catania. Among other trees and 
shrubs may be mentioned the sumach, the date-palm, the plantain, 
various bamboos, cycads and the dwarf-palm, the last of which 
grows in some puts of Sicily more profusely than an3rwhere else, 
and in the desolate region in the south-west yields almost the only 
vegetable product of importance. The Arundo Donax, the tallest of 
European grasses, is largely grown for vine-stakes. 

Population . — area and population of the several provinces 
are shown in the table on the next page. *rhu5 between 1881 and 
1901 the population increased at the rate of 29^5 
average density is extremdly high for a countsy which lives 
almost exclusively by agriculture, and is much higher than the 
average for Italy m general, 293 per sq. m. In 1905 the popula- 
tion was 3*568,124, the rate oi increase being only 4-4 % per 
annum ; tibe low rate is due to emigration. 
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lYovince. 

, ^rea in 
^ sq. m. 

Populatio^ 



Population 

1901.* 

No. of 
Communes. 

c. 

Density 
per sq. m. 
1901. 

Caltanissetta . 

1263 

266,379 

* 329,449 

28 

262 

Catania . 

1917 

563.457 

703,598 

63 

371 

Girgenti . 

1172 


380,666 

41 

317 

Messina . 

1*546 

460,92.4 

550,895 

97 

440 

P^ermo . 

T948 

699, 15^ 

796,151 

76 

403 

!^racuse . 

1442 

34 L 526 

433,796 

3^ 

296 

Trapani . 

948 

283>977 

373,569 

20 

373 


9936 

•2,927,901 

3,568,124 

357 

Av. 352 


• la i8(»t, 2J92.414 ; m 1871, 2,584,099. 

The chiff towns in each of these provinces, with their communal 
populations in 1901, are as follow : Caltamssetta (431O23)) Castro- 
giovanni (2(»,o8i), Piazza Armerina (24,119), Terranova (22,019), 
San Cataldo (18,090) ; Catania (146,504), Caltagirone (44,527), 
Acireale (35,203), Giarre (26,194), Patern6 (22,857), Leonforte 
(21,236), Bronte (20,100), Vizzini (18,013), Agira (17,634), Nicosia 
(15,811), Grammichele (15,017) ; Girgenti (24,872), Canicatti 
(24,687), Sciacca (24,645), Licata (22,993), Favara (20,403) ; Messtna 
(147,106), Kacalmuto (16,028), Palma (14,384), Barcellona (24,133), 
Milazzo (16,214), Mistretta (14,041) ; Palermo (305,716), Partinico 
(23,668), Monreale (23,556), Termini Imerese (20,633), Bagheria 
(18,329), CorJeone (10,350), Cefalh (14,518) ; Syracuse (31,807), 
Modica (49,951), Kagusa (32,453), Vittoria (32,219), Comiso (25,837), 
Note (22,284), Lentini (17,100), Avola (16,301), Scicli (16,220), 
Palazzolo Acreide (15,106) ; Trapani (61,448), Marsala (57,824), 
Alcamo (51,798), Monte S. Giuliaiio (29,824), Castelvetrano (24,510), 
Castellammare del Golfo (20,665), Mazzara del Vallo (20,044), Salemi 

(^7,159). 

The archiepiscopal sees (the sufiragan sees, if any, l^ing placed 
after each in brackets) are Catania (Acireale), Messina (Lipari, 
Nicosia, Patti), Monreale (Caltanissetta, Girgenti), Palermo (Cefalh, 
Mazara, Trapani), Syracuse (Caltagirone, Noto, Piazza Armerma). 

Agriculture. — Sicily, formerly called the granary of Italy, ex- 
ported grain until the end of the i8th centui^. Now, although the 
island still produces every year some 15 million bushels, the supply 
barely suffices for the consumption of a population of wliich bread 
is almost the exclusive diet. The falhng-ofi in the exportation of 
cereals is not a consequence of any decadence in Sicilian agriculture, 
but rather of the increase of population, which nearly doubled 
within the igth century. Two types of agriculture prevail in 
Sicily — the extensive and the intensive. The former covers mainly 
the interior of toe island and half the southern coast, while the 
latter is generally adopted ori toe eastern and northern coasts. 
Large holdings of at least 500 hectares (a hectare equals about 
2^ acres) are indispensable to toe profitable pursuit of extensive 
agriculture. These holdings are usually called feudi or loHfondi. 
Their proprietors alternate the cultivation of wheat with tliat of 
barley and beans. During toe years in which toe soil is allowed to 
lie fallow, toe grass and weeds which spring up serve as pasture for 
cattle, but the poverty of toe pasture is such that at least two 
hectares are required for toe maintenance of every animal. This 
poverty is due to the lack of rain, wliich, though attaining an annual 
average of 29 in. at Palermo, reaches only 21 in. at Syracuse on toe 
east coast, and about 19^ in. at Caltanissetta, on the central high 
plateau. The system of extensive cultivation proper to toe laiifondi 
gives an annual average gross return of about 200 lire per hectare 
(£3, 48. 5d. per acre). 

Intensive agriculture ‘'in Sicily is limited to fruit trees and fruit- 
bearing plants, and is not combined with the culture of cereals and 
vegetables, as in central and parts of northern Italy. Originally 
*tll9 Sicilian system was perhaps due to climatic difficulties, but 
now it is recognized in most cases to be more rational than com- 
bined culture. Large extents of land along the coasts are therefore 
exclusively cultivated as vineyards, or as olive, orange, and lemon 
groves. Vineyards give an annual gross return of between 
and ;^i3 per acre, and orange and lemon groves between ;^32 and 
/48 per acre. The by-products of the citrus-essences, citrate of 
fime, dec. are also of some importance. Much damage is done by 
olive fly. Vegetables are grown chiefly in the neighbourhood 
of large cities. Almonds ax« freely cultivated, and they seem to be 
the only trees susceptible also of cultivation upon toe loHfondi 
together with grain. A large export trade in almonds is carri^ on 
with north and central Europe. Hazel nuts are grown in woods 
at a level of more than 1200 ft. above toe sea. These also are largely 
exported to central Europe for use in toe manufacture of cliocolate. 
The locust bean (used for forage), fi^, and peaches are widely grown, 
while in certain special zones the pistadhio and the manna-ash yield 
rich returns. On the more barren soil toe sumach shrub, toe leaves 
of which are used for tanning, and the prickly pear grow freely. The 
latter fruit constitutes, with bread, the staple food of the poorest 
part of the rural population for several months in the year. The 
cultivation of cotton, which spread during toe American War of 
Secession, is now rare, since it has not been able to withstand the 
competition of more favoured countries. All these branches of 


intensive cultivation yield a higher gross return than 
that of the extensive systemf. Along the coast latK^ed 
property ut as a rule broken up into small holdings, 
usually cultivated bjrthcir owners. There is possibility 
of great development of market-gardening. 

Climatic conditions prevent cattle-raising in Sicily 
from being a!i prosperous an undertaking as in central 
Italy. The total number of bullocks in the island is 
calculated to be less tlian 200,000 ; and although the 
ratio of consumption of meat is low in proportion io 
the population, some of the cattle for slaughter have 
to be imported. Sheep and goats, which subsist more 
easily on scanty pasturage, are relatively more 
numerous, the total number being calculated at 
700,000. Yet the wool liarvest is scarce, and the pro- 
duction of butter a negligible <^uantity, though there 
is abundance ol the principal product of Sicilian pasture lands, 
cheese of various kinds, for wluto there is a lively local demand. 
The Sicilian race of horses would be good but that it is not prolific, 
and has degenerated in consequence of insufficient nourishment and 
overwork. A better breed of horses is being obtained by more care- 
ful selection, and by crossing with Arab and English stallions imported 
by the government. Donkeys and mules of various breeds are good, 
and would be better were they not so often Weakened by heavy work 
before attaining full maturity. 

Forests . — The absence of forests, which cover hardly 3 % of the 
total area of toe island, constitutes a serious obstacle to the pros- 
perity of Sicilian pastoral and agrarian undertakings. The few 
remaining forests are almost all grouped around Etna and upon the 
high zone of the Madonian Mountains, a range which rises 40 m. 
west of Palermo, ruifning parallel to the northern coast almost as 
far as Messina, and of which many peaks reach nearly 6000 ft. above 
the sea. Here they are chiefly composed of oaks and chestnuts. 

In that part of toe island which is cultivated intensively some 
100 million gallons of wine are annually produced. Had not the 
phylloxera devastated the vineyards during the last decade of the 
1 9to century , the production would be considerably higher ; 7, 700,000 
gallons of olive oil and 2500 million oranges and lemons are also 
produced, besides the other minor products above referred to. The 
zone of the laiifondi, or extensive culture, yields, besides wheat, 
nearly 8,000,000 bushels of barley and beans every year. 

Mining . — The most important Sicilian mineral is undoubtedly 
sulphur, which is mined pnncipally iii toe provinces of Caltanissetta 
and Girgenti, and in minor quantities in tliose of Palermo and 
Catania. Up to 1896 toe sulphur industry was in a state of crisis 
due to the competition of pyrites, to the subdivision of the mines, 
to antiquated methods, and to a series of other cau.ses which oc- 
casioned violent o.scillations in and a continual reduction of prices. 
The formation of tiic Anglo-Italian sulphur syndicate arrested the 
downward tendency of prices and increased the output of sulphur, 
so that the amount exported in 1899 was 424,018 tons, worth 
£1,738,475, whereas some years previously the value of sulphur 
exported had hardly been £800,000. Nineteen-twentieths 6f the 
sulphur consumed in the world was formerly drawn from Sicilian 
mines, while some 50,000 persons were employed in the extrac- 
tion, manufacture, transport and trade in toe mineral. But toe 
development of toe Umted States sulphur industry at the beginning 
of the 20th century created considerable difficulties, including the 
practical loss of the United States market. In 1906, when the con- 
cession to the Anglo-Sicilian Sulphur Company was about to expire, 
the government decreed tliat it should be formed into an obligatory 
S3mdicate for a term of twelve years for toe control of all sulphur 
produced in Sicily, and exempted from taxation and le^al dues 
foreign companies establialied in Italy to exploit industries In which 
su^hur is a principal element. The Bank of Sicily was furtfier 
obliged to make advances to the sulphur industry up to four-fifths 
of toe value of the sulphur deposited in toe warehouses. The ex- 
p^s of sulphur in December 1906 were 17,534 ^ons, as compared 
with 40,713 tons in 1905 ; in the year 1901 the total production was 
3,291,710 tons (value about £1,522,229) and the total exports 
508,980 tons, as compared with 470,341 tons in 1905. 

Another Sicilian mmeral industiry is that of common salt and rock- 
salt. The former is distilled from sea-water near Trapani, and toe 
latter obtained in smaller (^ntities from mines. The two branches 
of tiie industry yielded in 1899 about 180,000 tons per annui^ worth 
£$0,000, while in 1906 about 200,000. tons were made at Trapani 
alone. About half this quantity is exported, principally to Norway. 
Besides salt, the asphalt mining industry may be mentioned. Its 
centre is the province of Syracuse. The valif^ of the annual output 
is about £40,000, and toe exports in 1906 amounted to nearly 103,000 
tons. Pumice stone is also exported from Lipari (iz,oio tons in 
*904). 

Other Industries. — Deep-sea fisheries give employment to some 
twenty thousand Sicilians, w^o exercise toeir calhnj^ not only off toe 
coasts of their island, but along the north Afncan shore, from 
Morocco to Tripoli. In 1894 (toe last year for which accurate 
statistics have bm issued) 3,50 fishing smacks were in active service, 
giving a catch of 2480 tons 01 fish. Approximately, the value of the 
annual catch may to reckoned at from £600,000 to £800,000. During 
1904 the coral fisheries employed 98 vessels with 1138 men: the 
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the expenses being £64,664. The sponge 
• valued at £24,^0. The estimated hauls 
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divers brought up sponges 1 


__o ^ T«.auw 0,1. ^,44,630. 

Of tunny fish were 5534 tons, valued at £^<>,324. 

The majority of the scanty Sibilian industries ai« directly con- 
nected with various branches of agriculture. Such, for instance 
IS the preparation of the elements of citric acid, which is manu- 
facture-d at an estabhshment at Messina. V)lder and more flourishing 
18 the Marsala mdustry. Marsala wine is a product of the western 
vineyards situated sUghtly above sea-level. In 1899, wine. was 
export^ to the value of more than £120,000, while in 1906, 24,080 
pipes of the value of £361,200 were shipped. The quantity consumed 
in Italy is far greater than that exported abroad. 

Another flourishing Sicihan industry carried on by a large number 
of small houses is that of preserving vegetables in tins. Artichokes 
and tomato sauce are the principal of these products, of which 
several dozen million tins are annually exported from Sicily to the 
Italian mainland, to Germany and to South America. Manu- 
lactones of furniture, carriages, gloves, matches and leather exist 
in large number in the island. They are, as a rule, small in extent, 
and are managed by the owners with the help of five, ten or at most 
twenty workmen. There are several glass works at Palermo a 
Jetton dyeing works at Mes.sina, and a large metal foundry* at 
1 alcrmo. Large shipbuilding yards and a yard for the construction 
01 trams and railway carnages have been constructed in the latter 
city. There are dry docks both at Palermo and Messina. 

Communicati()ns.~~~Beioro i860 there was no railway in Sicily. 
1 he total length of Sicilian railways is now 890 m., all single lines. 
Their construction was rendered very costly by the mountainous 
cliaxactcr of the island. They formed a separate system (the Rete 
Sicula) until 111 1906, like the rest of the railways of Italy, they passed 
into the hands of the state, with the exception of the lino round 
, Mount Ltna and tlie hnc from Palermo to Corleone. Messina is 
connected with the railway system of the mainland by ferry-boats 
from Villa S. Giovanni and Reggio, on which the through carriages 
are conveyed across the straits. From Messina lines run along the 
northern coast to Palermo, and along the cast coast via Catania to 
Syracuse : the latter lino is prolonged along the south of the island 
(sometimes approaching, sometimes leaving the coast) via Canicatti 
as far as Aragona Caldare, Girgenti and Porto Bmpcdocle. p'rom 
Catania another line runs westward through the centre of the island 
via S. Catcrina Xirbi (with a branch to Canicatti) to Boccapalumba 
(with a branch to Aragona Caldare) and thence northwards to 
lerinmi, on the Une between Messina and Palermo. This is the 
direct route from Catania to Palermo. From C^atania begins the 
line round Etna following its south, west and northern slopes, and 
ending at Gi^re Riposto on the cast coast railway. From Valsavoia 
(14 m. b. of Catania on the line to Syracuse) a branch line runs to 
Caltagirone. From Palermo a line runs southwards to Corleone and 
b. ^rlo (whence there are diligences to Sciacca on the south coast) 
and another to Castelvetrano, Marsala and Trapani, going first 
almost as far as the south coast and then running first west and then 
north along the west coast. The only part of the coast of the island 
which has no rwlways is that portion of the south coast between 
Porto Empedocle and Castelvetrano (Sciacca lies about midway 
iDetween these two points), where a road already exists, and a railway 
is projected, and the precipitous north coast between Palermo and 
irapani. A steam tramway runs from Messina to the Faro at the 
north-east extremity of the island, and thence along the north coast 
to Barcelona, and pother along the east coast from Messina to 
Giampihen : while the island is fairly weU provided with high roads 
but 18 very backward in rural communications, there b«ng only 
ri\ compared with 1480 yds. in north 

Italy. The commumcations by sea, however, are’at least as important 
as.those by land even for passengers, A steamer leaves Naples 
every night for Palermo, and vice versa, the journey (208 m.) 
bemg done m xi jj^ours, whUe the journey by rail (438 m.), including 
the crossing of the Straits of Messina takes 19I hours ; and the 
weekly steamer from Naples to Messina (216 m.) takes 12 hours 
while the journey by rail and ferry boat (292 m.) takes u hours! 
Pmeruio, Messina and Catania are the most important harbours 
the former being one of the two headquarters (the other, and the 
mam one, is Genoa) of the Navlgazione Gonerale Italiana. and a port 
of caU for the steamers from Italy to New York. Emigrants to^e 
number of 37,638 left Palermo direct lor New York in 1006, and 
no less than 46,770 in 1905, while others embarked at Messina and 

pe movement of trade in these three ports may be shown by the 
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Palermo. 

Messina.* 

Catania. 

1900 

1904 

1906 

Tonnage of shipping . 

„ goods landed 

„ shipping . 

1 „ goods landed 

„ shipping . 

1,4,8,848 

398,718 

*,*98,05. 
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position in the Straits. 
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04 tte other hafbours, Porto bmpcdocle and Licata share with 
Catania most of the sulfur export trade, and the other ports of 
note are Marshla. TrapaSm, Syracuse (which snares with the road- 
stead of»Mazzarelli the asphalt export trade). Tfle total importation 
of coal in 1906 amouflteef to 519, 47« tons, practically all British. 

In 1904, 75>779 Sicilians were registered as seamen, and iio 
st^mships with a gross tonnage of 143,702 were registered in Sicily. 

Economic, Intellectual, and Moral CondtHfins.’—^As a general rule 
teade and tlie increase of production have not kept pace with the 
SPXf.- communication. The poverty of^e 

Sicilian population is accentuated by the unequal distribution 
of wealth among the different class(*s of society. A amall but 
coniparatiyely wealthy class — composed principally of the owners 
of latijondt — resides habitually in tlie large cities of the island, 
or even at Naples, Rome or Paris. Yet even if all the wealthy 
la^qwncrs resided on their estates, their number would not lie 
sufficient to enable them to play in local public Ufe aMrt corre- 
sponding to that of the English gentry. On fee other hand, the 
which would elsewhere be called the mifldle class is in Sicily ex- 
tremely p^r. The origin of most of the abuses which vitiate Sicilian 
l>ohtical life^ and of the frequent scandals in the representative local 
administrations, is to be found in the straitened condition of the 
Sicilian middle classes. 

. Emigration only attained serious proportions within the last 
decade of tiie 19th century. In 1897 the permanent emigration 
from the island was 15,994, in 1898, 21,320, and in 1899, 24,604. 
bmee then it has much increased : in 1905 the emigrants numbered 
106,000 and m 1906, 127,000 (3-5 % of the population). Of these 
about three-fourtlis would be adults ; but the popu^tion has in- 
creased so fast as mure than to cover the deficiency — with the dis- 
advantage, however, that in three years 220,000 workers were reulaced 
by 320,000 infants. ^ 

The moral and intellectual defects of Sicilian society are in 
part results of the economic difficulties, and in part the effect 
/ mtroduced or maintained during the long period 

of Sicihan isolation from the rest of Europe. When, m i860 
Sicily was mcorporated in the Italian kingdom, hardly a tenth oi 
the population could read and write. Upon the completion of unity 
elementary schools were founded everywhere ; but, though education 
was free, the mdigence of the peasants in some regions prevented 
mem from taking full advantage of the opportunities offered. 

I hus, even now, 60 % of the Sicilian conscripts come up for military 
service unable either to read or to write. Secondary and superior 
plication IS more diffused. The pupils of the secondary schoola in 

^ j P®*'! maximum being 6*6o in Uguria 

and me minimum i *65 m Bas^cata. ® 

Brigandage of the classical type has almost disappeared from, 
Italy. The true brigands haunt only the most remote and most 
maccessible mountains. Public security is better in the east than 
m the west portion of tlie island. Criminal statistics, though slowly 
dimmislung, are still high— murders, which are the most frequent 
enmes, having been 27 per 100,000 inhabitants in 1897-1898 and 
S? against 2*57 in Lombardy, 2*00 in the 
? Tuscany and 5 24 in Piedmont. Violent 
assaults with infliction of senous wounds are also frequent This 
ri^mess to rommit bloodshed is laigrly attributable to the senti- 
ment of the Mafia (f.v.). (d. g. C. ; G. Mo. ; T. As.) 

Histoky 

The geographic^ position of Sidly led almost as a matf«r of 
necessity to its historical position, as the meeting-place of the 
t»tions, the battle-field of contrading laces and creeds. For 
mis re^n, too, Sicily was never in historic times (nor, it seems, 
m prehistoric times either) tlie land of a single nation : her 
history exists mainly in its relation to the history of other latj^ * 
Lying nearer to the mainland of Europe and nearer to Africa 
than any other of the great Mediterranean islands, Sicily is, 
nm to Sp^, the connecting-link between those two quarters 
of toe world. It stands also as a breakwater between the eastern 
and western divisions of the Mediterranean Sea. In prehistoric 
times those two divisions were two vast lakes, and Sicily is a 
surviving fra^ent^ of the land which once united the two 
continents. That Sicily and Africa were once joined we loW 
only from modem scientific research ; that Sicily and Italy were 
once jomed is ^nded down in legend. Sicily then, qompara- 

^ ^ Europe, has been a 

Europe^ land^but cm speciaUy open to invasion and settlement 
from ,^ca. It has been a paat of western Europe, but a part 
which has ^ specially close relations with eastern Eur^. 

It has stoM at various t^es in dose connexion with Greece, 

connea^pp has been with 
Italy. Still the history of Sicily should never be looked on as 
simply part of the history of Italy. Lying thus between Europe 
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and Africa, Sicily has been the bg ttle-field df Europe and Africa. 
That is to say, it has been at two separate periods the battle-neld 
of Aryan and Semitic man. In the laOr staj^e oi the strife it 
has been the battle-field of Christendom and Islam. This*histor>' 
Sicily shares with Spain to the west of it and with Cyprus to the 
east. And with Spain the island has had several direct points 
of connexion. There was in all likelihood a near kindred between 
the earliest inhabitants of the two lands. In later times Sicily 
wdS'ruled by Spanish kings, both alone and in union with other 
kingdoms. The connexion with Africa has consisted simply 
in the settlement of conquerors from Africa at two periods, 
first Phoenician, then Saracen. On the other hand, Sicily has 
been more than once made the road to African conquest and 
settlement both by Sicilian princes and by the Roman masters 
of Sicily. The connexion with Greece, the most memorable of 
all, has consisted in the settlement of many colonies from old 
Greece, which gave the island the most brilliant part of its 
history, and which made the greater part practically Greek. 
This Greek element was strengthened at a later time by the long 
connexion of Sicily with the Eastern, the Greek-speaking, division 
of the Roman empire. And the influence of Greece on Sicily 
has been repaid in more than one shape by Sicilian rulers who 
have at various times held influence and dominion in Greece 
and elsewhere beyond the Adriatic. The connexion between 
Sicily and Italy begins with the primitive kindred between some 
of the oldest elements in each. Then came the contemporary 
Greek colonization in both lands. Then came the tendency 
in the dominant powers in southern Italy to make their way 
into Sicily also. Thus the Roman occupation of Sicily ended 
the struggle between Greek and Phoenician. Thus the Norman 
occupation ended the struggle between Greek and Saracen. 
Of this last came the long connexion between Sicily and southern 
Italy under several dynasties. Lastly comes the late absorption 
of Sicily in the modern kingdom of Italy. The result of tliese 
various forms of Italian influence has been that all the other 
tongues of the island have died out before the advance of a 
peculiar dialect of Italian. In religion again both Islam and the 
Eastern form of Christianity have given way to its Italian form. 
Like the British Isles, Sicily came under a Norman dynasty ; 
under Norman rule the inte; course between the two countries 
was extremely close, and the last time that Sicily was the seat 
of a separate power it was under British protection. 

The Phoenician, whether from old Phoenicia or from Carthage, 
came from lands which were mere strips of sea-coast with a 
boundless continent behind them. The Greek of old Hellas 
came from a land of islands, peninsulas and inland seas. So 
did the Greek of Asia, though he had, like the Phoenician, a 
vast continent behind him. In Sicily they all found a strip 
of sea-coast with an inland region behind ; but the strip of sea- 
coast was not like the broken coast of Greece and Greek Asia, 
and the inland region was not a boundless continent like Africa 
or Asia. In Sicily ther^6fore the Greek became more continental, 
and the Phoenician became more insular. Neither people 
•ever occupied the whole island, nor was either people ever 
able to spread its dominion over the earlier inhabitants very 
far inland. Sicily thus remained a world of its own, with 
interests and disputes of its own, and divided among inhabitants 
of various nations. The histoty of the Greeks of Sicily is con- 
stantly connected with the history of old Hellas, but it runs 
a separate course of its own. The Phoenician element ran an 
opposite course, as the independent Phoenician settlements 
in Sicity sank into dependencies of Carthage. The entrance 
of the Romans put an end td all practical independence on the 
part of either nation. But Roman ascendancy did not affect 
Greeks and Phoenicians in the same way. Phoenician life 
gradudly died out. But Roman ascendancy nowhere crushed 
out Greek life where it already existed, and in some ways it 
strengthened it. Though the Greeks never spread their dominion 
over the island, they made a peaceful conquest of it. This 
process was in no way hindered by the Homan dominion. 

The question now comes, Who were the original inhabitants 
of Sicily? The island itself, Sidlta, plainly takes 


its name from the Sicels (2tK€A,ot, Sicult), a people whom we 
find occupying a great part of the isltoid, chiefly east of the 
river Gcla. They appe^ar also in Italy (see Siculi), 
in the toe of the boot, and older history or tradition 
spoke of them as having in earlier days held a large 
place in Latium and elsewhere in central Italy. They 
were believed to have crossed the strait into the island about 
300 years before the beginning of the Greek settlements, that is 
to say in the nth century b.c. They found in the island a 
people called Sicans (cf. Odyssey, xxiv. 306), who claimed to be 
avroxBovti (i.e, to have originated in the island itself), but whose 
name, we are told, might pass for a dialectic form of their own, 
did not the ancient writers expressly affirm them to be a wholly 
distinct people, akin to the Iberians. Sicans also appear with 
the Ligurians among the early inhabitants of Italy (Virg. Aen, 
vii. 795, viii. 328, xi. 317, and Servius’s note). That the Siccls 
spoke a tongue closely akin to Latin is plain from several Sicel 
words which crept into Sicilian Greek, and from tlie Siceliot 
system of weights and measures — ^utterly unlike anything in 
old Greece. \^en the Greek settlements began, the Sicans, 
we are told, had hardly got beyond the life of villages on hill-tops 
(Dion. Hal. v. 6). Hyccara, on the north coast, is the one 
exception; it was probably a fishing settlement. The more 
advanced Sicels had their hill-forts also, but they had learned 
the advantages of tiie sea, and they already had settlements 
on the coast when the Greeks came. As we go on, we hear of 
both Sicel and Sican towns ; ^ but we may suspect that any 
approach to true city life was owing to Greek influences. Neither 
people grew into any form of national unity. They were there- 
fore partly subdued, partly assimilated, without much effort. 

The investigations of Professor Orsi, director of the museum 
at Syracuse, have thrown much light on the primitive peoples 
of south-eastern Sicily. Of palaeolithic man hardly any traces 
are to be found : but, though western Sicily has been com- 
paratively little explored, and the results hardly published at 
all, in several localities neolithic remains, attributable to the 
Sicani, have been discovered. The later Siculi do not appear 
to be a distinct race (cf. P. Orsi m Nolizie degli scavi, 1898, 223), 
and probably both are branches of the Liby co-Iberian stock. 
Whereas other remains attributable to their villages or settle- 
ments are rare, their rock-hewn tombs are found by the thousand 
in the limestone cliSs of south-eastern Sicily. Those of the 
earliest period, the lower limit of which is put about 150b b.c., 
are aeneolithic, metal being, however, rare and only found in the 
form of small ornaments; pottery with linear decoration is 
abundant. The second period (1500-1000 b.c.) shows a great 
increase in the use of bronze, and the introduction of gold and 
silver, and of imported Mycenaean vases. The chief cemeteries 
of this period have been found on Plemmyrium, the promontory 
south of Syracuse, at Cozzo Pantano, at Thapsus, at Pantalica 
near Palazzolo, at Cassibile, south of Syracuse, and at Molinello 
near Augusta. Tbfc third period (1000-500 b.c.) in its first 
phase (tooo-700) shows a continual increase of the introduction 
of objects of Greek origin; the pottery is at first imported 
geometric, and then vases of local imitation appear. Typical 
cemeteries are those of Monte Finocchito near Noto, of Noto 
itself, of Pantalica and of Leontini. In the second phase (700- 
500 B.C.), sometimes called the fourth period, pro to- Corinthian 
and Attic black figured vases are sometimes, though rarely, 
found, while local geometric pottery develops considerably. But 
the form of the tombs always remains the same, a small low 
chamber hewn in the rock, with a rectangular opening about 
2 by 2\ ft., out of which open other chambers, each with its 
separate doorway ; and inhumation is adbpted without excep- 
tion, whereas in a Greek necropolis a low percentage of cases of 

1 Leontini, Me^a, Naxos, Syracuse, Zandie are ail recorded as 
sites where xb» Sicel gave way to the Greek (in regard to Syracuse 
r^.v.] has recently fieen proved to be true), while many otlicr 
towns remained Sicel longer, among them Abacaenum, Agrium, 
Assorus, Centuripae, Cepbaloedium, Engyum, Hadranum, Halaesa, 
Henna, Herbessus, Herbita. Hybla Galeatis, Inessa, i^e Akte, 
Menaenum, Morgantina. The sites of several of these towns an* 
doubtful. 
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cremation is always priwent. Typical cemeteries of this ‘period 
have been found at Li^odia Eubea, Ragusa and Grommichele. 
Alter the failure of Ducetius to re-est|iblish the Sioel nation- 
ality, Greek civilization triumphed over that of the Sicels 
entirely, and it has not yet been possible to trace the survivals 
of the latter. See Orsi in Rihmsch^ Mitteilungm, 1898, 305 
sqq., and Atti del Congresso Jniemazionale di Scienze Sioriche 
(Rome, April 1903) ; also Arckeologia (Rome, 1904, 167-191). 

In the north-west corner of the island we find a small territory ' 
occupied by a people who seem to have made much greater 
advances towards civilized life. The Elymi were a people of 
uncertain origin, but they claimed a mixed descent, partly 
Trojan, partly Greek. Thucydides, however, unhesitatingly 
reckons them among barbarians. They had considerable towns, 
as Segesta and Eryx, and the history, as well as the remains, of 
Segesta, shows that Greek influences prevailed among them 
very early, while at Eryx Phoenician influence was stronger. 

But, as we have already seen, the Greeks were not the first 
colonizing people who were drawn to the great island. As in 
Cyprus and in the islands of the Aegean, the Phoenicians 
were before them. And it is from this presence of the highest 
forms of Aryan and of Semitic man that the history of Sicily 
draws its highest interest. Of Phoenician occupation there are 
BMrty rather three, marked periods. We must always 

PAoeaic/ao remember that Carthage — the new city — was one of 
MBttie* the latest of Phoenician foundations^ and that the days 
inBtttM, Carthaginian dominion show us only the latest 

form of Phoenician life. Phoenician settlement in Sicily began 
before Carthage became great, perhaps before Carthage came 
into being. A crowd of small settlements from the old Phoenicia, 
settlements for trade rather than for dominion, factories rather 
than colonies, grew up on promontories and small islands all 
round the coast ('Phuc. vi. 2). These were unable to withstand 
the Greek settlers, and the Phoenicians of Sicily withdrew step 
by step to form three considerable towns in the north-west corner 
of the Island near to the Elymi, on whose alliance they relied, 
and at the shortest distance by sea from Cartilage— -Motya, 
Solous or Soluntum, and Panormus (see Pai.krmo). 

Our earlier notices of Sicily, of Sicels and Sicans, in the Homeric 
poems and elsewhere, are vague and legendary. Both races 
appear as given to the buying and selling of slaves 
intimate connexion be- 
tloa, * tween old Hellas and Sicily begins with the foundation 
of the Sicilian Naxos by Chalcidians of Euboea under 
Theocles, which is assigned to 735 B.c. (Thuc. v. 3-5). The site, a 
low promontory on the east coast, immediately below the height 
of Tauromcnium, marks an age which had advanced beyond 
the hill-fortress and which thoroughly valued the sea. The next 
year Corinth began her system of settlement in the west : Corcyra, 
the path to Sicily, and Syracuse on the Sicilian coast were 
planted as parts of one enterprise. From this time, for about 
150 years, Greek settlement in the island, with some intervals, 
g^s steachly on. Both Ionian and Dorian colonies were planted, 
both from the older Greek lands and from the older SiciUw 
settlements. The east coast, nearest to Greece and richest in 
good harbours, was occupied first. Here, between Naxos and 
Syracuse, arose the Ionian cities of Leontini and Catana (728 
B.C.), and the Dorian Megara Hyblaea (726 B.c.). Settlement on 
the south-western coast began about 688 B;C. with the joint 
Cretan and Rhodian settlement of Gela, and went on in the 
foundation of Selinus (the most distant Greek city on this side), 
of Camarina, and in 582 b.c. of the Geloan settlement of Acragas 
(Agrigentum, Girgenti), planted on a high hill, a little way from 
the sea, which became the second city of H^enic Sicily. On 
the north coast tiie Ionian Hhnera (founded in 648 B^c.) was 
the only Greek city in Sicily itself, but the Cnidians founded 
Lipara in the Aeolian Islands. At the north-eiast comer, 
opposite to Italy, and commanding the strait, arose Zancle, a 
city of unoertatn date (first ({uarter of the 7th century b.c.) and 
mixed^rigin, better known as Messana ^Messene^Messina). 

Thus nearly all the east coast of Sicily, a great part of the 
south coast, aind a much smaller part of the north, passed foto 


the hands of Greek settlers^ Siceliots (il4#c«A«r>Tflif), as dis- 
tinguished from fhe native Sicels. This was one of the greatest 
advances evv made the Greek people. • The Greek element 
began 1^0 be predominant in the island. S\mong the earlier 
inhabitants the Sie^ls were already becoming adopted Greeks. 
Many of them gradually sank into a not wholly unwilling subjec- 
tion as cultivators of the soil under Greek masters. But there 
were also independent Sicel towns in the Interior, and tliere was 
a strong religious intercommunion between the two races, Hicel 
Henna (Enna, Castrogiovanni) is the special seat of the worship 
of Demeter and her daughter. * 

The Phoenicians, now shut up in one corner of the island, 
with Selinus on one side and Himera on the other founded right 
in their teeth, are bitter enemies ; but the time of 
their renewed greatness under the headship of CarLhag^^J]JJJ*™* 
has not yet come. The 7th century B.c. and thepgy^oA 
early part of the 6th were a time in which the Greek 
cities of Sicily had their full share in the general prosperity 
of the Greek colonies everj^where. For a while they outstripped 
the cities of old Greece. Their political constitutions were 
aristocratic ; that is, the franchise was confined to die descend- 
ants of the original settlers, round whom an excluded body 
(& 7 /u>« or plebs) was often growing up. The ancient kingship 
was perhaps kept on or renewed in some of the Siceliot and 
Italiot towns ; but it is more certain that civil dissensions led 
very early to the rise of tyrants. The most famous if not the 
first ^ is Phalaris (g.v,) of Acragas (Agrigentum), whose exact 
date is uncertain, whose letters are now cast aside, and whose 
brazen bull has been 'called in question, but who clearly rose to 
power very soon after the foundation of Acr^as. Under his 
rule the city at once sprang to the first place in Sicily, and he 
was the first Siceliot niler who held dominion over two Greek 
cities, Acragas and Himera. This time of prosperity was also 
a time of intellectual progressi. To say nothing of lawgivers 
like Charondas, tlie line of Siceliot poets began early, and the 
circumstances of the island, the adoption of many of its local 
traditions and beliefs — ^perhaps a certain intermingling of 
native blood— gave the intellectual life of Sicily a character in 
some things distinct from that of old Hellas. Stesichorns of 
Himera (c, 632-556 B.c.) holds a^reat place among the lyrie 
poets of Greece, and some place in the political history of Sicily 
as the opponent of Phalaris. The ar^itecture and sculpture 
of this age have also left some of their most remarkable raonu^ 
ments among the Greek cities of Sicily. The remains of the old 
temples of Selinus, with their archaic metopes, attributed to the 
6th century B.c., show us the Doric style in its earlier state. In 
this period, too, begins the fine series of Sicilian coins (see 
Numismatics : Sicily), 

This first period of Sicilian history lasts as long as Sicily remains 
untouched from any non-Hellenic quarter outside, and as long 
as the Greek cities in Sicily remain as a rule independent ^ 
of one another. A change begins in tha 6th century 
and is accomplished early in the 5th. The Phoe- 
nician settlements in Sicily become dependent on Carth|gei 
whose growing power begins to be dangerous to the Gre^s 
of Sicily. Meanwhile the growth of tyrannies in the Greek 
cities was b^inning to group several towns together, under a 
sinj^e master, and thus to increase the greatness of particular 
cities at the expense of their freedom. Thus Thero of Acragas 
(488-472), who bears a good character there, acquired also, 
like Phalaras, the rufo of Himera. One such power held dominKm 
both in Italy and Sicily. Anaxilaus of Rhegium, by a long 
strange tale of treachery, occupied Zancle changed its.nama 
to Messana. But the greatest of: the Siceliot powers, that 
the Deinomenid dynasty, began at Gela in 505, and was tn 485 
translated by Gelo (q,v,) to Syracuse. That city now; ^ . 
became the centre of a greater dominion over both 
Gre^ aAd Sicels than the kland had ever befoae seen. But 
Gdo, like several later tymts of ^recuse, takes his places 
and it is the redeeming point in the position tol .all of thm--as 

1 P^naetlQl of Leontitii (608 B.c.) is said to havie been tbe earliest 
tyrant in Sidily, . .. ' ,'i 
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the champWn of Hellas against tly barbarian. The great double 
invasion of 480 b.c. was planned in concert oy the barbaitans 
of the East and the West (Diod. xi. i ; t jhol. on Bind., Pyih, i. 
146 ; Grote v. 294). While the Persians threatened old Gre^e, 
Carthage threatened the Greeks of Sicily. There were Siceliots 
who played the part of the Mediaers in Greece : Selinus was on 
the side of Carthage, an^ the coming of Hamilcar was immediately 
brought about by a tyrant of Himera driven out by Thero. But 
thrf^united power of Gelo and Thero, whose daughter Damarete 
Gelo had^ married, crushed the invaders in the great battle of 
Himera, won, men said, on the same day as Salamis, and the 
victors of both were coupled as the joint deliverers of Hellas 
(Herod, vii. 165-167 ; Diod. xx. 20-25 ; Find. Pyth. i. 147-156 ; 
Simonides, fr. 42 j Polyaenus i. 27). But, while the victory 
of Salamis was followed by a long war with Persia, the peace 
which was now granted to Carthage stayed in force for seventy 
years. Gelo was followed by his brother Hiero (478-467), the 
special subject of the songs of Pindar. Acragas 
meanwhile flourished under Thero ; but a war between 
him and Hiero led to slaughter and new settlement at Himera. 
These transplantings from city to city began under Gelo and 
went on under Hiero (^.v.)* lliey made speakers^ in old Grewc 
(Thuc. vi. 17) contrast the permanence of habitation there with 
the constant changes in Sicily. 

None of these tyrannies was long-lived. The power of Thero 
fell to pieces under his son Thrasydaeus. When the power of 
Hiero passed in 467 b.c. to his brother Thrasybulus the freedom 
of Syracuse was won by a combined movement of Greeks and 
Sicels, and the Greek cities gradually settled down as they had 
been before the tyrannies, only with a change to democracy 
in their constitutions. Tlie mercenaries who had received 
citizenship from the tyrants were settled at Messana. About 
fifty years of great prosperijty followed. Art, science, poetry had 
all been encouraged by the tyrants. To these was added the 
special growth of freedom-— the art of public speaking, in which 
the Sicilian Greeks became especially proficient, Cor^ being 
the founder of the rhetorical school of Sicily. Epicharmus 
(540-450), carried as a babe to Sicily, is a link between native 
Siceliots and the strangers invited by Hiero j as the founder of 
the local Sicilian comedy, ihe ranks among Siceliots. After 
him Sophron of Syracuse gave the Sicilian mimes a place among 
the forms of Greek poetry. But the intellect of free Sicily 
struck out higher paths. Empedocles of Acragas is ^st known 
from the legendis of his miracles and of his death in the fires 
df Aetna; but he was not the less philosopher, poet and Jihysician, 
besides his political career. Gorgias (^.t^.) of Leontini had a still 
more direct influence on Greek culture, as father of the technical 
schools of rhetoric throughout Greece. Architecture too ad- 
vanced, and the Doric style gradually lost somewhat of its ancient 
massiveness. The temple at Syracuse, which is now tlie metro- 
politan church, belongs to the earlier days of this time. It is 
followed by the later temples at Selinus, among them the temple 
of Apollo, which is said to have been the greatest in Sicily, and 
J))U,the wonderful series. at Acragas (see Agricentum). 

During this time of prosperity there was no dread of 
Carthaginian inroads. - Diodorus's account of a war between 
Segesta and Lilybaeum is open to considerable suspicion. We 
have, on the other hand, Pausanias’s evidence for the exist- 
ence in his day ak Olympia of statues offered by Aemgas 
out of spoil won from Motya, assigned to Calamis, an artist of 
this'period (Freeman ii. 552), and liie evidence of contemporary 
cnBdiiLa inscriptions (i) for a Selinuntine victory over some un- 
Af 5io0jt known enemy (possibly over Motya also), (2) for dedings 
between Athens and Segesta with reference to Halicy ae, 
MhmaM. ^ The latter is important as being the 

first appearance of Athens in Sicily, As early as 480 (Freeman 
iii. 8) indeed Themistocles seems to have been looking westward. 
Far more important are our- notices df the earlier inhabitants. 
For now comes the great Sicel inovenierit under Ducetius, who, 
between fdree and persuasion, came neaier towards timting his 
people into one , body than had ever been done before. From 
his native hill-top of Menae, rising above the lake dedicated to 


the P^ki, the native deities whom Sicels and Greeks alike 
honoured, he brought down his people to the new city of Palicae 
in the plain. His powpr grew, and Acragas could withstakid 
him only by the help of Syracuse, Alternately victorious and 
defeated, spared by the Syracusans on whose mercy he cast 
himself as a suppliant (451), sent to be safe at Corinth, he came 
back to Sicily only to form greater plans than before. Wm 
between Acragas and Syracuse, which arose on account of his 
return, enabled him to carry out his schemes, and, with the 
help of another Sicel prince of Herbita, who bore the Greek name 
of Archonides, he founded Kale Akte on the northern coast. 
But his work was cut short by his death in 440 J the hope of 
the Sicel people now lay in assimilation to their Hellenic neigh- 
l^urs. Ducetius's own foundation of Kale Akte lived on, and 
we presently hear of Sicel towns under kings and tyrants, ^1 
mar^g an approach to Greek life. Roughly speaking, while 
the Sicels of the plain country on the east coast became subject 
to Syracuse, most of those in other parts of the island remained 
independent. Of the Sicans we hear less ; but Hyccara in the 
north-west was an independent Sican town on bad terms with 
Segesta. On the whole, setting aside the impassable barrier 
between Greek and Phoenician, other distinctions of race v/ithin 
the island were breaking down through the spread of the Hellenic 
element, but among the Greek cities themselvp the distinction 
between the Dorian and the Ionian or Chalcidian settlements 
was stiU keenly felt. 

Up to this time the Italiot and Siceliot Greeks have formed 
part of the general Greek world, while within that world they 
nave formed a world of their own, and Sicily has again 
formed a world of its own within that. Wars and 
conquests between Greeks and Greeks, especially on the Athem. 
part of Syracuse, though not wanting, have been on the 
whole less constant than in old Greece. It is even possible to 
appeal to a local Sicilian patriotism (Thuc. vi. 64, 74 )* Presently 
this state of Sicilian isolation was broken in upon by the great 
Peloponnesian War. The Siceliot cities were drawn into alliance 
with one side or the other, till the main interest of Greek history 
gathers for a while round the Athenian attack on Syracuse. At 
the very beginning of the war the Lacedaemonians looked for 
help from the Dorian Siceliots. But the first active inter- 
vention came from the other side. Conquest in Sicily was a 
favourite dream at Athens (see Peloponnesian War). But 
it was only in 427 an opportunity for Athenian interference 
was found in a quarrel between Syracuse and Leontini and 
their allies. Leontini craved help from Athens on the ground 
of Ionian kindred. Her envoy was Gorgias y his peculiar style 
of rhetoric was now first heard in old Greece (Diod. xii. 53, 54), 
and his pleadings were successful. For several years from ihjs 
time (427-422) Athens plays a part, chiefly unsuccessful, in 
Sicilian affairs. But the particular events are of little import- 
ance, except as leading the way to the greater events t^t follow. 

The far more memorable interference of Athens in Sicilian 
affairs in the year 415 was partly in answer to the cry of the 
exiles of Leontku, partly to a quite distinct appeal from the 
Elymian Segesta. That city, an ally of Athens, asked for 
Athenian help against its Greek neighbour Selinus. In a dispute, 
partly about boundaries, partly about the rij^t of intermarriage 
between the Hellenic and the Hellenizing city, Segesta was hard 
pressed. She vainly asked for help at Acragas— some say at 
Syracuse (Diod. xii. 6a)— and even at Carthage,; Tlie last 
appeal was to Athens. 

The details of the great Athenian expedition (415-413) belong 
partly to the polituail history of Athens (g.e.), partly to that 
of Syracuse (^.«.). But its results make it a ^^^Aihenimu 
epoch in Siciliah history, and the Athenian plans, 
siKTcessful, would have changed ithe whole face of the 
West. If the later stages of thertEMggle were remarkable for the 
vast number of Greek cities engaged on both sides, and for tlw 
strange inversion of rdaitions among them on which Thucydides 
(vii. 57, 58) comments, the whrie war .was yet more remarkable 
for the large entrance ol the barbarian element into 'the Athenian 
I reckonings. The war was imdettaken on behalf of SegesU; 
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the Sicels gave Athens valuable help ; the greater bafbarw 
powers out of Sicily a)^ came into play. Some help actually 
c£Kne from Etruria. But Carthage w|s more far-sighted* If 
Syracuse was an object of jealousy, Athens, succeeding to her 
dominion, creating a power too nearly alike to her own, wotiid 
have provoked far greater jealousy. So Athens found no active 
support save at Naxos and Catana, though Acragas, if she would 
not help the invaders, at least gave no help to her own rival. 
But after the Spartan Gylippus come, almost all the other Greek 
cities of Sicily were on the side of Syracuse. The war is instruc- 
tive m many ways. It reminds us of the general conditions of 
Greek seamanship when we find that Corcyra was the meeting- 
place for the allied fleet, and that Syracuse was reached only by 
a coasting voyage along the shores of Greek Italy. We ate 
struck also by the low military level of the Sicilian Greeks. The 
Syracusan heavy-armed are as far below those of Athens as those 
of Athens are below those of Sparta. The ^tt(Wi*-continen^ 
character of Sicily causes Syracuse, with its havens and its 
island, to be looked on, in comparison with Athens, as a land 
power (>)iret/)u)Tai, Thuc. vii. 21). That is to say, the Siceliot 
level represents the general Greek level as it stood before the 
wars in which Athens won and defended her dominion. The 
Greeks of Sicily had had no such military practice as the Greeks 
of old Greece ; but an able commander could teach both Siceliot 
soldiers and Siceliot seamen to out-manoeuvre Athenians. The 
main result of the expedition, as regards Sicily, was to bring the 
island more thoroug^y into the thick of Greek affairs. Syracuse, 
threatened with destruction by Athens, was saved by the zeal 
of her metropolis Corinth in stirring up the Peloponnesian rivals 
of Athens to help her, and by the advice of Alcibiadcs after 
his withdrawal to Sparta. All chance of Athenian dominion in 
Sicily or elsewhere in the west came to an end. Syracuse repaid 
the debt by good service to the Peloponnesian cause, and from 
that time the mutual influence of Sicily and old Greece is 
far stronger than in earlier times. 

But before the war in old Greece was over, seventy years 
after the great victory of Gelo ([410), the Greeks of Sicily 
had to undergo barbarian invasion on a vaster scale than 
#1^0^1,1^111, ever. The disputes between Segesta and Selinus 
imvoMion called in these enemies also, Carthage, after a long 
nArftfr period of abstention from intervention in Siciliaitt 
HMMUbMi, affairs, and the observance of a wise neutrality during 
the war between Athens and Syracuse, stepped in as the ally of 
Segesta, the enemy of her ol^ ally Selinus. Her leader was 
H^nibal, grandson and avenger of the Hamilcar who had died 
at Himera. In 409, at the head of a vast mercenary host, be 
sailed to Sicily, attacked Selinus and stonned the town 
after a murderous assault of nine days. Thence he went to 
Himera, with the. object of avenging his grandfather. By this 
time the other Greek cities were stirred to help, while Sicels 
and Sicans joined Hannibal. At last Himera was stormed, and 
30Q0 of its citizens were solemnly slaughtered on the spot where 
Hiunilcar had died. Hannibal then returned to Chrthage after 
an absence of three months only. The Phoeniciaa possea$ions in 
Sicily now stretched across the island from Himera to Selinus. 
The next victim was Acr^as, against which another expedition 
sailed in 406 under Hannibal and Himilco ; the town was saehed 
and the walls destroyed. 

Meanwhile the revolutions of Syracuse affected the history 
of Sicily and of the whole Greek world. Dionysius (q.v,) the 
tyrant began his reign of thirty-eight years in the first 
ofoartfoi of 405. Almost at the same .moment, tfie new 

Carthaginian commander, Himilco, attacked. Gela and 
Camaxina. Dionysius, comii^ to the help nl Gela» was defeated, 
and, was charged (no doubt withgoodground)withtreacherv.., ,Ke 
now made the mass of the people of both towns find shdter at 
Syracuse. But now peace^ nO' doubt arranged,, at Gehiy was 
formally concluded freeman lii. 5$7)» > Cafthif^aiWas ponfinped 
in her possession of Selinus, and Aemgas, with some 

Sicanalistncts which had opposed her. The people^nf Gela 
and Camarina were allowed to occupy their nnwalkd towns as 
tributaries oi Cartjuige, Inontinii latterly, a ^racusan fort, as 


well as Messana and aH the ^ceLs, were declared iifQependent, 
whde Dionysius* was acknowkd^ as master of Syracuse 
(Diodorus xiii. 1 14). lio war was ever more grievous to freedom 
and omlization. More than half Sicilv was xibw under barbarian 
domimon ; severaf of its noblest cities had perished, and a 
tyrant was established in the greatest. The 5th century B.c., 
after its central years of freedom and ^osperity, ended in far 
deeper darkness than it had begun. Tne minuter account of 
Dionysius belongs to Syracusan history ; but his position^ne 
unlike anything that had been before seen in Sicily or elsewhere 
in Hellas, forms an epoch in the history of Europe, * His only 
bright side is his championship of Hellas against the Phoenician, 
and this is balanced by his settlements of barbarian mercenaries 
in several Greek cities. Towards the native raee^is policy 
varied according to momentary interests; but oiTlhe whole 
his reign tended to bring the &oels more and more witlnn the 
Greek pale. His dominion is Italian as weU as Sicilian ; his 
influence, as an ally of Sparta, is important in old Greece ; while, 
as a hirer of mercenaries everywlkie, he had wider relations 
than any learlier Greek with the nations of western Europe. He 
further opened new fields for Greek settlement on both sides of 
the Adriatic. In short, under him Sicily became for the first 
time the seat of a great European power, while Syracuse, as its 
head, became the greatest of European cities. His rei^ was 
unusually long for a Greek tyrant, and his careeF furnished a 
model for other rulers and mvaders of Sicily. With him in 
truth begins that wider range of Greek warfare, policy and 
dominion which the Macedonian kmgdoms cany on. 

The reign of Diohysius (405-*367) is divided into marked 
periods by four wars with Carthage, in 39S-397, 392# 3^3*37^ 
and 368. Before the first war his home power was all 
but overthrown ; he was besieged in Syracuse itself 
in 403 ; but he lived through the storm, and extended CMfOaia. 
his dominion over Naxos, Catana and Leontini. All 
three perished as Greek cides. Catana was the first Sicelioi 
city to receive a settlement of Campanian mercenaries, while 
others settled m non-Hellenic Entelk. Naxos was set^d bj 
Sicels ; Leontini was agmn merged in Syracuse. Now begin tki 
dealings of Dionysius with Italy, where the Khegines, kinsmet 
of Naxos and (^tana, planned g fruitless attack on him ix 
common with Messana. He then sought a wife at Rheginm 
but was refused with scorn, while Locri gladly gave him Doris 
The two cities afterwards fared accordingly. In the first warwitl 
Carthage the Greek cities under Carthaginian dominion on 
dependence helped him ; so did Sicans and Sicels, whidi Issi 
had among them some stining leaders ; Elymiaa Segesta clavi 
to Carthi^e. Dionysius took the Phoenician stronghold ^ 
Motye ; but Himfico recovered it, destroyed Messana, founckf 
the hill^town of Tauromenium above Naxos for Stoels who>fia< 
joined him, defeated the fleet of Dionysius off Catana and besiegec 
Syracuse. Between invasion and home discontent, the tyran 
was all but lost ; but the Spartan Pbaracidas stood his inend 
the Carthagimans again suffered from pestilence in the marshe 
of Lysimelia ; and ^er a masterly combined attack by Igpt 
and sea by Dionysius Himilco went away utterly d^ated 
t a ki ng with him his Carthaginiaa troops and forsaking his allies 
Gek, Cam^ina, Himera, Selinus, Acragas itself^ became subjec 
all|ie» of Dionysius. The Carthaginian dominion was cut dowi 
to what it had been before Hannibal's invasion. .Dionysiu 
then planted mercenaries at Leontini, conquered some Sice 
towns,. Henna among them, and made aUianoes with others. H 
restore Messana, peopling it with motky settito, among who« 
were some, of the old Messenians Iroxn Peloponnesus. But th 
Spartan xtiasters of the old Messenian land gxiifiged this .ppssild 
bfginxfiltg^: of . a new Messenian i power. Dionysius theriior 
moved ms Mettstaians to a point on the north coast; wher 
they idunded I^mdaris. He dearly had <a specifd^feye to tha 
region. He took the Sicel tCephaloedium (Cefdilt); ahd^evei 
^.pld I^MMeftlckn bordeihfortrets of Solous wasbetrayed tolfin 
He beat , back a Rhegine expedition ; but hisiadvance wa 
chocked by. a iailuie to take the new Sioeli settlement of Tauro 
pmiumi His enemies of all races xmw^dedased tbemsdvei 
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Many of^^he Sicels forsook hip ; Acraijas declared herself 
independent ; C'arthage herself again took the neld. ‘ 

The Carthaginian 'war of 392’”39i not very inenwrable. 
Both sides failed irr their chief enterprises, and the main interest 
of the story comes from the glimpses whiclfwe get of the Sicel 
states. Most of them joined the Carthaginian leader Mago ; 
but he was successfully withstood at Agyrium by Agyris, the 
ally of Dionysius, who is described as a tyrant second in power 
to Dionysius himself. This way of speaking would imply that 
Agyrium had so far advanced in Greek ways as to run the usual 
course of a Greek commonwealth. The two tyrants drove 
Carthage to a peace by which she abandoned all her Sicel allies 
to Dionysius, This time he took Tauromenium and settled 
it with his mercenaries. For new colonists of Uiis kind the 
established communities of all races were making way. Former 
transportations had been movements of Greeks from one Greek 
site to another. Now aJJ races are confounded. 

Dionysius, now free from Phoenician warfare, gave his mind 
to enterprises which raised his power to its greatest height. 
In the years 390-387 he warred against the Italiot cities in alliance 
with their Lucanian enemies. Rh^iiim, Croton, the whole toe 
of the boot, were conquered. Their lands were given to Locri ; 
their citizens were taken to Syracuse, sometimes as slaves, 
sometimes as citizens. The master of barbarians fell below 
the lowest Hellenic level when he put the brave Rhegine general 
Phyton to a lingering death, and in other cases imitated the 
Carthaginian cruelty of crucifixion. Conqueror of southern 
Italy, he turned liis thoughts yet further, and became the first 
ruler of Sicily to stretch forth his hands towards the eastern 
peninsula. In the Adriatic he helped Hellenic extension, desiring 
no doubt to secure the important trade route into central 
Europe. He planted directly and indirectly some settlements 
in Apulia, while Syracusan exiles founded the more famous 
Ancona. He helped the Parians in their settlements of Issa and 
Pharos ; he took into his pay Illyrian warriors with Greek arms, 
and helped the Molossian Alcetas to win back part of Ws kingdom. 
He was even charged with plotting with his Epirot ally to 
plunder Delphi. This even Sparta would not endure ; Dionysius 
had to content himself with sending a fleet along the west coast 
of Italy, to carry off the wealth of the great temple of Caere, 

In old Greece men ijow said tliat the Greek folk was hemmed 
in between the barbarian Artaxerxes on the one side and 
Dionysius, master and planter of barbarians, on the other. 
These feelings found expression when Dionysius sent his embassy 
to the Olympic games of 384, and when Lysias bade Greece rise 
against both its oppressors. Dionysius vented his wrath on 
those who were nearest to him, banishing many, among them 
his brother Leptines and his earliest friend Philistus, and putting 
many to death. He was also once more stirred up to play the 
part of a Hellenic champion in yet another Punic war. ^ 

In this war (383-378) Dionysius seems for once to have had 
his head turned by a first success. His demand that Carth^e 
should altogether withdraw from Sicily was met by a crushing 
defeat. Then came- a treaty by which Carthage kept Selmus 
and part of- the land of Acragas, The Halycus became the 
boundary. Dionysius had also to pay tooo talents, which 
caused him to' be spoken of as becoming tributary to the bn^ 
barians. In the last years of his reign we hear dimly of both 
Syracusan and Carthaginian operations in southern Italy. 
Ha.also gave help to Sparta against Theb^, sending Gaulhh 
and l^acrian mercenaries to take part in Greek warfare. His 
lost wkr with Carthage, which began with an invasion of western 
Sicily, and which was going on at his death in 367 B.a,was ended 
by a peace by which the Halycus eemained the boundary. 

Ihe tyranny of Dionysius fell, aa usual, in the second genera* 
lion : but it was kept up for ten years after death by the 
cneigy of Philistus, now minister of his son Dionysius 
moiomiuB the Younger. It fell with &e coming back of the 
SJJ.*' exile Dion in 357. The tymtay had la^ so loi^ 
that it was leas easy than at the overthrow of wie 
elder tyrants to fail back on an earlier sUte of things. It had 
beoft a tune of fe#tful changes throughout Sicily^ full of breakwig 


up of old landmarks, of confusion or races, and of movements 
of inhabitants. But it also saw the foundation 
of new cities. Besidest-Tyndaris and Tauromenium, 
the foundation of Halaca marks another step in 
Sicel progress towards Hellenism, while the Carthaginians 
founded their strong town and fortress of Lilybaeum in place 
of Motya. Among these changes the most marked is the settle- 
ment of Campanian mercenaries in Greek and Sicel towns. 
Yet they too could be brought under Greek influences ; they 
were distant kinsfolk of the Sicels, and the forerunners of Rome. 
They mark one stage of migration from Italy into Sicily. 

The reign of Dionysius was less brilliant in the way of art 
and literature than that of Hiero. Yet Dionysius himself 
sought fame as a poet, and his success at Athens shows that his 
compositions did not deserve the full scorn of his enemies. 
The dithyrambic po^t Philoxenus, by birth of Cythera, won his 
fame in Sicily, and other authors of lost poems are mentioned 
in various Siceliot cities. One of the greatest losses in all Greek 
history is that of the writings of Philistus Syracusan 

who had seen the Athenian siege and who died in the warfare 
between Dion and the younger Dionysius. Through the time 
of both tyrants, he was, next to the actual rulers, the first man 
in Sicily ; but of his record of his own times we have only what 
filters through the recasting of Diodorus. But the most remark- 
able intellectual movement in Sicily at this time was the influence 
of the Pythagorean philosophy, which still lived on in southern 
Italy. It led, through Dion* to the several visits of Plato to 
Sicily under both the elder and the younger Dionysius. 

The time following the Dionysian tyranny was at Syracuse a 
time full of the most stirring local and personal interest, under 
her two deliverers Dion and Timoleon. It is less easy 
to make out the exact effect on the rest of Sicily of 
the three years* career of Dion. Between the death of Dion 
in 354 and the coming of Timoleon in 344 we hear of a time of 
confusion in which Hellenic life seemed likely to die out. The 
cities, Greek and Sicel, were occupied by tyrants. The work of 
Timoleon (q.v,), whose headquarters were first at Tauromenium, 
then at Hodranum, was threefold— the immediate deliverance 
of Syracuse, the restoration of Sicily in general to freedom and 
Greek life, and the defence of the Greek cities against Carthage. 
The great victory of the Crimissus in 339 led to a peace with 
Cartl^ with the old frontier ; but all Greek cities were to be 
free, and Carth^e was to give no help to any tyrant. Timoleon 
drove out all the tyrants, and it specially marks the fusion of the 
two races that the people of the Sicel Agyrium were admitted 
to the citizenship of free Syracuse. From some towns he drove 
out the Campanians, and he largely invited Greek settlement, 
especially from the Italiot towns, which were hard pressed by 
the Bruttians. The Corinthian deliverer gave, not only Syracuse, 
but all Greek Sicily, a new lease of life, though a short one. ^ 

We have unluckily no intelligiWe account of Sicily during 
the twenty years after the death of Timoleon (337-317)- His 
deliverance is said to have been followed by great 
bnniediate prosperity, but wars and dissensions very 
soon began agaih. The Carthaginians played off one 
city and party against another, and Agathocles,i following the 
same policy, became in 317, by treachery and massacre, undis- 
puted tyrant of Syracuse, and spread his dominion over many 
other cities. Acragas, strengthened by Syracusan exiles, now 
stands out again as the rival of Syracuse. The Cartha^nian 
Hamilcar won mauiy Greek cities to the Punic alliance* 
Agathocles, however, with Syracuse blockaded by a Carthaginian 
fleet, formed the bold idea of carrying the war into Africa. 

For more than three years (310-307) each side earned on 
warfare in the land of the other. Carthage was hard pressed 
by Agathocles, while' Syracuse was no less hard pressed by 
Haimlcar. The force with ' -whictf Agathodes 'invaded Afnca 
was far from being ithblly Greek ; Mt it was represefntatiwjy 
European. Gauls, Samnitas, Tyrtheniahs, fou At for him. while 
ifiercenary Greeks tmd Syracusan exfles foiight for CarthaA. He 
won many battles and' towns ; be quelled mutinies of his own 
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troops ; by inviting and murdering Ophelks, lord of Cyrene, 
he^ doubled his army^lnd brought Catlh^ near to despair. 
Meanwhile Syracuse, all but 1^, had* driven back HamScar, 
and had taken him prisonei^^ui an unsuccessful attack on 
Euryelus, and slain him when he came again with the help of 
the Syracusau exile Deinocrates. Meanwhile Acragas, deeming 
Agathocles and the barbarians alike weakened, proclaimed 
freedom for the Sicilian cities under her own headship. Many 
towns, both Greek and Sicel, joined the confederacy,. It has 
now become impossible to distinguish tile two races ; Henna and 
Herbessus are now the fellows of Camarina and Lc^ntini. But 
the hopes of Acragas perished when Agafthocles came back from 
Africa, landed at Selinus, and marched to Syracuse, taking one 
town after another. A new scheme of Sicilian union was taken 
up by Deinocrates, which cut short his dominion. But he now 
relieved Syracuse from the Carthaginian blockade; his mer- 
cenaries gained a victory over Acragas ; and he sailed again for 
Africa, where fortune had turned against his son Archagathus, 
as it now did against himself. He left his sons and his army 
to death, bondage or Carthaginian service, and came back to 
Sicily almost alone. Yet he could still gather a force which 
enabled him to seize Segesta, to slay or enslave the whole 
population, and to settle the city with new inhabitants. This 
change amounts to the extinction of one of the elements in the 
old population of Sicily. We hear no more of Elymi ; indeed 
Segesta has been practically Greek long before this. Deinocrates 
and Agathocles came to a kind of partnership in 304, and a peace 
with Carthage, with the old boundary, secured Agathocles in 
the possession of Syracuse and eastern Sicily (301), 

At some stage of his African campaigns Agathocles had 
taken the title of king. Earlier tyrants were well pleased to 
be spoken of as kings ; but no earlier rulers of Sicily put either 
their heads or their names on the coin. Agathocles now put his 
name, first without, and then with, the kingly' title, though 
never his own likeness — Hiero II. was the first to do this. TWs 
was in imitation of the Macedonian leaders who divided the 
dominion of Alexander. The relations between the eastern 
and western Greek worlds are drawing closer. Agathocles in 
his old age took a wife of the house of Ptofemy ; he gave his 
daughter Lanassa to Pyrrhus, and established his power east of 
Hadria, as the first Sicilian ruler of Corcyra. Alike more daring 
and more cruel than any ruler before him, he made the island 
the seat of a greater power than any of them. 

On the death of Agathocles tyrants sprang up in various 
cities. Acragas, under its king Phintias, won back for the 
PtfWotf moment somewhat of its old greatness. By a new 
aH9r depopulation of Gela, he founded the youngest of 
Agmti$Q» Siceiiot cities, Phintias, the mouth of the southern 
Himera. And Hellas was cut short by the seizure 
of Messana by the disbanded Campanian mercenaries of 
Agathocles {c, 282), who proclaimed themselves a new people in 
a pew city by the name of Mamertines^ children of Mamers or 
Mars. Messana became an Italian town— Mamerrina civitaiS.” 

The Campanian occupation of Messana is the first of the 
chain of events which led to the Roman dominion in Sksily.^ As 
PyrrhuM Rome has hardly been mentioned in Sicilian story. 
^ ' The Mamertine settlement, the war with Pyrrhus, 

bring us on quickly. Pyrrhus (q*v.) come as ithe champion of 
the western Greeks against all barbarians, whether Romans 
in Italy or Carthaginians in Sicily. His Sicilian war (37^276) ‘ 
was a mere interlude between the two acts of his war with Rome. 
M son-in-law of Agathocles, he claimed to be specially king 
of Sicily, and he head the Sicilian conquest of Corcyra as the 
dowry of Lanassa. With such a deliverer, deliverance; meant 
submission. Pyrrhus is said to have dreamed of kingdoms, of 
Sicily and of Itdy for his two sons, the grandsons of Agathocles; 
and he himself reigned for two years in Scily as aking who came 
to be no. less hated than the tyrants. . StiU as Mdihaiicohainpion 
in Sicily he has no peer. i * . w t 

The%reekking, on his way back to fight for Warentum agamst 
Rome> had to cot his way through Camhaginians and Mamertines 
^ Por the ensuing yeati df. Rblit : The Re^biic.'*; 


in Roman allianc^. *His saying that he left Sicily as ^wrestlingr 
groSnd for Ramans and Carthaginians was the very truth of the 
matter. Very soon dSne the first war between Rome and 
Cairtha|e (the “First Punic War’*). It m&ttered much, now 
that ^ily was to have a barbarian master, whether that 
master should be the kindred barbarian of Europe or the bar- 
barian of Asia transplanted to the shore pf Africa. 

Sicily in truth never had a more hopeful champion thim 
Hiero IL of Syracuse. The established rule of Cartha^in 
western Sicily was now something that could well be^ Mhnil, 
endured alongside of the robber commonwealth at 
Messana. The dominion of the freebooters was spreading. 
Besides the whole north-eastern comer of the island, it reached 
inland to Agyrium and Centoripa. The Mamertijjjes leagued 
with other Campanian freebooters who had forsakenlbe service 
of Rome to establish themselves at Rhegium. But a new 
Syracusan power was growing up to meet them. Hiero, claiming 
descent from Gelo, pressed the Mamertines hard. He all but 
drove them to the surrendex of Messana ; he even helped Rome 
to chastise her own rebels at Rhegium. The wrestling-ground 
was thus opened for the two barbarian commonwealths. Car- 
thaginian troops held the Messanian citadel against Hiero, 
while another party in Messana craved the help of the head of 
Italy. Rome, chastiser of the freebooters of ICb^ium, saw 
Italian brethren in the freebooters of Messana. 

The exploits of Hiero had already won him the kingly title 
(270) at Syracuse, and he was the representative of Hellenic life 
and independence throughout the island. Partly in this char- 
acter, partly as direct sovereign, he was virtual ruler of a large 
part of eastern Sicily. But he could not aspire to the dominion 
of earlier Syracusan rulers. The advance of Rome after the 
retreat of Pyrrhus kept the new king frcmi all hope of their 
Italian position. And presently the new kingdom pcchanged 
indepen^nce for safety. When Rome entered Sicily, as the 
ally of the Mamertines, Hiero became the ally of Carthage. But 
in the second year of the war (263) he found it needful to change 
sides. His alliance with Rome marks a great epoch in the 
history of the Gredc nation. The kingdom of Hiero was the 
first-fruits out of Italy of the system by which alliance with 
Rome grew into subjection to Rome. He was the first of 
Rome’s kingly vassals. His only burthen was to give, help to 
the Roman side in war ; within his kingdom he was free, and 
his dominions flourished as no part of Sicily had flourished 
since the days of Timoleon. 

During the twenty-Uiree years of the First Punic War (*64- 
341) the rest of the island suffered greatly. The for Sicily 
was fought in and round Sicily, and the Sicilian cities . > . 
were tsken and retaken by the contending powers . , 

(see PuNic Wars). The highest .calling of ke Greek 
had now, in the western lands, passed to the Roman. 

By the treaty which ended the war in 241 Carthage ceded 
to Rome all her possessions in Sicily;* As that part of the 
island which kept a national Greek government Wame, the 
first kingdom dependent on Rome, so the share of ^ ^ 
CajTthage became the first Roman province. Messana g 
alone remained m Italian ally of Rome on Sicilian soil 

We have no picture of Sicily in the first period of Roinan 
rule. One hundred and seventy years , later, several towns 
within tliB original province enjoyed various, degrees of freedom, 
which they had doubtless kept irom the beginning. Panormus, 
Sfgest^ with Centoripa, Halm and Halikye,once Sicel but now 
H^enieed, kept the position of fi-eo cities (iibsrae M mmun0f, 
Qic. Very, lii. 6 ). The rest paid tithe to the Roman people as 
landlord. The province was ruled by a praetor sent yeariy 
from Rome* It formed, as it had even from the Carthaginian 
period, a/closed customs district Within the Romgn iprovinoe 
the new state of thu^s caUed ifeprth, much discontent j but 
Kiemivemaiiiied the faithful .ally of Rome thn^h a long. life. 
On his death (irfi) and the accession of his grandson Hieronymus, 
his dynasty was swept; away by the last. revolution of Greek 
Sysaouse. i The . result was revolt against Rom, the great siege 
and capture of the oity^ the addition (ff Hiero’s kingdom to rtbe 
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Roman province. Two towns <only, besifles Messana, which 
had taken the Roman side^ Tauromenitim and Netos, We 
admitted to the full privileges of Roman Idliance. Tauromcnium 
indeed was hiore !liighly favoured than Messana. Rom# had a 
right to demand ships of Messana, but not of Tauromenium. 
Some towns were destroyed ; the people of Henna were 
massacred. Acragas, ragain held for Carthage, was for four 
years (2 14-210) the centre of an active campaign. The story 
of*1icragas ended in plundef, slaughter and slavery; three 
years later, the story of Agrigentum began. 

The reign of Hiero was the last time of independent Greek 
culture in Sicily. His time marks the growth of a new form of 
local Sicilian genius. The spread of Hellenic culture among the 
Sicels had in return made a Greek home for many Sicel beliefs, 
traditions and customs. Bucolic poetry is the native growth of 
Sicily ; in the hands of Theocritus it grew out of the germs 
supplied by Epicharmus and Sophron into a distinct and finished 
form of the art. The poet, himself of Syracuse, went to and fro 
between the courts of Hiero and Ptolemy Philadclphus ; but his 
poetry is essentially Sicilian. So is that of his successors, 
both the Syracusan Moschus and Bion Of Smyrna, who came 
to Sicily as to his natural school. 

With the incorporation of the kingdom of Hiero into the 
Roman province independent Sicilian history comes to an 
end for many ages. In one part of the island the 
Roman people stepped into the position of Carthage, in 
another port into that of King Hiero. The allied cities 
kept their several terms of alliance j the free cities kept their 
freedom ; elsewhere the land paid to the Roman people, accord- 
ing to the law of Hiero, the tithe which it had paid to Hiero. 
But, as the tithe was let out to piMicaniy oppression was easy. 
The praetor, after the occupation of Syracuse, dwelled there in 
the palace of Hiero, as in the capital of the island. But, as a 
survival of the earlier state of thinjjs, oiie of his two quaestors 
was quartered at Eryx, the other being in attendance on himself. 
Under the supreme dominion of Rome even the unprivileged 
cities kept their own laws, magistrates and assemblies, provision 
being made for suits between Romans and Sicilians and between 
Sicilians of different cities {Vm, ii* 16). In I^atin the one name 
Siculi takes in all the inhabitants of the island ; no distinction 
is drawn between Greek and Sicel, ot even between Greek and 
Phoenician cities. It is assumed that all Siculi are Greeks {Verr, 
ii. 3, 29, 49, 52, 65 ; iii. 37, 40, 73). Even in Greek. 2 i#c€Aot is 
now sometimes used instead of All ttie persons 

spoken of by Cicero have Greek names save — a most speaking 
exception— Gaius Heius of Mamertma ci/mtas. Inscriptions too 
from Sicel and Phoenician cities are commonly Greek, even when 
they commemorate men with Phoenician names, coupled perhaps 
with Greek sumaihes. The process of Hellenization which had 
been so long going ori had at last made Sicily thoroughly Greek. 
Roman conquest itself, which evei-ywhere carried a Greek 
element with it, would'help this result. The com of the fertile 
island was said even then to feed the Roman people. It was this 
jchoracter of Sicily which led to its one frightful pi^ of Ideal 
history. The wars of Rome, and the systematic piracy 
ravSti. kidnapping that followed them, filled the Mediter- 
ranean lands witli slaves of all nations. Sicily stood 
Out before the rest as the firk land to be tilled by slav^angs, 
ott the estates both “of rich natives and of Roman settlers. It 
became the granary of Rome and the free population naturally 
de^nerated and died out. Tl» slaves were most harshly treated, 
and eVen encouraged by their masters to rob. The land was 
full of disorder, and the ptadtors i^ank frdm enforcing the law 
against offenders, many of whom, as Romaii knights, might be 
their own judges. Of these causts came the two great slave- 
rcVoltsof thesecond half of the 2nd cantuty B.c. Tlie first lasted 
from 134 to 132, the time of Tiberius Graozhiis and the fall of 
Numantia. Enna and Tautbmehium were the heodn^tiairterB uf 
the revolt. The second (the centre of Whidb was Trtocala, the 
modern S. Anna, 9 m. N.B. of Sciocca) lasted from loa to 99, 
the time of the Cimbrian invasion. At other times the power id 
Rome mi^ have q|aeUed the revolt more speedUy* 


The slave wars were not the only scourge that fell on Sicily. 
The: pirates troubled the coast, and afi other evils were out- 
done by the three years' government of Verres (73-70 
B.C.). Besides the light which the great impeachment itoman 

throws on the state of the island, his administration mhia 

seems really to have dealt a lasting blow to its 
prosperity. The slave wars had not directly touched the great 
cities; Verres plundered and impoverished everywhere, re- 
moving anything of value, especially works of art, that took his 
fancy, and there is hardly a city that had not to complain of 
what it suffered at his hands. Another blow was the occupation 
of Messana by Sextus Pompeius in 43 B.c. He wiis master of 
Sicily for seven years, and during this period the com supply of 
Rome was seriously affected, while Strabo (vi. 2, 4) attributed 
to this war the decayed state of several cities. To undo this 
mischief Augustus planted Roman colonies at Palermo, Syracuse, 
Tauromenium, Thermae, Tyndaris and Catana. The island 
thus received another Italian infusion ; but, as elsewhere, Latin 
in no way displaced Greek; it was simply set up alongside of it 
for certain purposes. Roman tastes now came in; Roman 
buildings, especially amphitheatres, arose. The Mamertines 
were Roman citizens, and Netum, Centuripoe and Segesta had 
become Latin, perhaps by a grant of Caesar himself, but in any 
case before the concession of Latin rights to the rest of Sicily ; 
this was followed M. Antonius’s grant of full citizenship to 
the whole island. But Sicily never became thoroughly Roman ; 
no roads were constructed, so that not a single Roman milestone 
has been found in the whole island. In the division of provinces 
between Augustus and the senate, Sicily fell to the latter. Under 
the empire it has practically no history. Few emperors visited 
Sicily ; Hadrian was there, as everywhere, in a.d. 126, and 
ascended Etna, and Julian also (C.D. 10). In its provincial 
state Sicily fell back more than some other provinces. Ausonius 
could still reckon Catana and fourfold Syracuse (“ quadruplices 
Syracusas^J among the noble cities; but Sicily is not, like 
Gaul, rich m relics of later Roman life, and it is now Egypt 
rather than Sicily that feeds Rome. The island has no internal 
histoiy beyond a very characteristic fact, a third revolt of slaves 
and bandits, which was quelled with difficulty in the days of 
Gallicnus. External history there could be none in the central 
island, with no frontier open to Germans or Persians. There 
was a single Frankish attack under Probus (276-282). In the 
division of Constantine, when the word “ province ** had lost its 
meaning, when Italy itself was mapped out into provinces, 
Sicily became one of these last Along with Africa, Raetia and 
western Illyricum, it became part of the Italian praefecture; 
along wi^ the islands of Sardinia and Corsica, it became part of 
rile Itfdian diocese. It was now ruled by a corrector, afterwards 
by a consular under the authority of the vicar of the Roman 
city (Not, Imp, 14, 5). 

Sicilian history began again when the wandering of the 
nations planted niw powers, not on the frontier of the empire, 
but at its heart The powers between which Sicily 
now passed to and fro wete Teutonic powers. The a„t§n. 
earlier stages of Teutonic advance could not touch 
Sicily. Alaric thought of ,a Sicilian expedition, but a storm 
hindered him. Sicily was to be reached only by a Teutonic 
power which made its way through Gaul, Spain and Africa. The 
Vandal now dwelt at Carthage iristead of the Canaanite. Gaiseric 
(429-477) subdued the great islands for which Roman and 
Phoenician had striven. Along with Sardinia, Corsica and 
the Balearic Isles, Sicifywas again a possession of a naval power 
at Cartl^e. Gaiseric made a treaty with Odoacer almost like 
that which ended the First Punic War. ^e gave up (Victor 
Vitensis i. 4) the island on condition of a tribute, which was 
hardly paid by Theodoric; Sicily was now ruled by a Gothic 
c&mt, and the Goths claimed to‘*have treated the land with 
special tenden^ (Proefetoius; Bell. Goth, in. 16). The island, 
like the rest of Theodoric^s dominions, was oertaifily well Jooked 
after ^ the great king and his minister ; yet we hear darkly of 
disaffection to Gothk rdle (Cass. Pdf. i 3)- Thcbdoric gave 
back Lilybaeum to the Vandal king Thrasamund as the dowry 
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of his sister Analafrida (Proc. Bdi, Vand, L 8). Yet Lilybaeum 
was a Gothic possession when Belisariusi conqueror of Africa, 
delnanded it in vain as part of the Vandal possessions (Proc. 
Bell. Vand, ii. 5 ; Bell. Goth. i. $)« In the Gothic war Sicily 
was the first land to be recovered for the empire, and that witb 
the good will of its people (535). Panormus alone was stoutly 
defended by its Gothic garrison. In 550 Totila took some 
fortresses, but the great cities aU withstood him, and the Goths 
were driven out the next year. 

Sicily was thus won back to the Roman dominion. BeHsarius 
Sicily Pyrrhus and Marcellus in one. For 430 years 

aadcrthc sonw part of Sicily, for 282 years the whole of it, 
Baatm again remained a Roman province. To the Gothic 
Empire, succeeded, under Justinian, a Roman 

praetor t in Greek <rTparyiy6i, That was the official title; 
we often hear of a patrician of Sicily, but patrician {q.n.) 
was in strictness a personal rank. In the later mapping out of 
the empire into purely military divisions, the theme (Se/ia) of 
Sicily took in both the island and tlie nearest peninsula of the 
mainland, the oldest Italy. The island itself was divided for 
financial purposes, almost as in the older times, into the two 
divisions of Syracuse and Lilybaeum. The revolutions of Italy 
hardly touched a land which looked steadily to the eastern Rome 
as its head. The Lombard and Frankish masters of the peninsula 
never fixed themselves in the island. When the Frank took 
the imperial crown of tlie west, Sicily still kept its allegiance to 
the Augustus who reigned at Constantinople, and was only 
lorn away piecemeal from the empire by the next race of 
conquerors. 

This connexion of Sicily with the eastern division of the 
empire no doubt largely helped to keep up Greek life in the 
Bccieui* island. 'Hiis was of course strengt^ned by union with 
MBtlaai a power which had already a Greek side, and where the 
reiatioaa Greek side soon became dominant Still the connexion 
with itaiy. close, especially the ecclesiastical 

connexion. Some things tend to make Sicily look less Greek 
than it really was. The great source of 'Our knowledge of 
Sicily in the century which followed the reconquest by Beli- 
sarius is the Letters of Pope Gregory the Great, and they naturally 
show the most Latin side of things. The merely official use of 
Latin was, it must be remembered, common to Sicily with 
Constantinople. Gregory’s Letters are largely occupied with the 
affairs of the great Sicilian estates held by the Roman church, 
as by the cffiirches of Milan and Ravenna. But they deal with 
many other matters. Saint Paul’s visit to Syracuse naturally 
gave rise to many legends ; but the Christian church undoubtedly 
took early root in Sicily. We hear of Manichaeans (CZ). 163) ; 
Jews were plentiful, and Gregory causes, compensation to be 
made for the unlawful destruction of ^nagogues. Many 
Christian catacombs and Byrantine rock-cut villages, churches 
and tombs have been explored of recent years. See the compre- 
hensive work by the late J. Fiihrer and V. Schultze, “Bie 
altchristlichen Grabstatte Siziliens ” (Berlin, ^907, Jakrhuch 
des K.D. archdologischen InsHtutSy Erganzuu^heft vii.) : and 
several articles by P. Orsi in the Notme d^H seaviy axid in 
Byzantinische Zeitsekrift (1898, i ; 1899, I 5 i 3 ). Of paganism 
we find no trace, save that pagan slaves, doubtless not natives 
of the island, were held by Jews (C.D. 127). Herein is a contrast 
between Sicily and Sardinia, where, according to a letter from 
Gregory to the emfuress Gonstantina, wife of the emperor 
Maurice ( 594 -S 9 S)> l^fayipg for a lightening of taxation in both 
islands, paganism still lii^ed (C.D. 121). Sicily belonged to 
the Latin pjatriarchate ; but we already (C.D, 103) 
* see glimmelings of the coming disputes between the 
Eastern and Western lurches. Things were changed ^ivhen 
Leo the Isaurian confiscated the Sicilian and Galabrm estates 
of the Roman Church (Theoph. i. 631). 

In the 9th, loth and ixth centuries the old diama of Sk^y 
was acted again^ The island is again disputed between Bur^ 
and Ajia) transplanted to Africa between Greek and Semitic 
dwellers on her own soil. Panormus and S3nracufe ai^ again 
the headquarters of races and creeds, of yet more than 


of races. The o^ef religious •differences were smalf compared 
witfi the strife for life and death between Christendom and 
Islam. Grcgdiy and Bahtunet were contemporaries, 
and, though Sanwjen occupation did not oegin in 
Sicily till more than two centuries after Gregory’s iamue, 
death, Saracen inroads began much sooner* In 
655 (Theoph, i. 532) part of Sicily ms plundered, and its 
inhabitants carried to Damascus. Then came the strjjngd 
episode of the visit of Constans II. (641-668), the first empSror, 
it would seem, who had set foot in Sicily since Julian* After a 
war with the Lombards, after twelve days* plunder of Rome, 
he came on to Syracuse, where his oppressions led to his murder 
in 668. Sicily now saw for the first time the setting up of a 
tyrant in the later sense. Mezetius, commander of ^ Eastern 
army of Constans, revolted, but Sicily and Roman^taly kept 
their allegiance to the new emperor Constantine Fogonatus, 
who came in person to destroy him. Then came another Saracen 
inroad from Alexandria, in which Syracuse was sacked (Pa^ 
Diac. V. 13). Towards the end of the 8th century, though Sicily 
itself was untouched, its patricians and their forces play a part 
in the affairs of southern Italy as enemies of the Frankish power. 
Charlemagne himself was believed (Theoph. i. 736) to have 
designs on Sicily ; but, when it came to Saracen invasion, the 
sympathies of both pope and Caesar lay with -the invaded 
Christian land (Mon. Car. 323, 328). 

In 813 a peace for ten years was made betwen the Saracens 
and the patrician Gregory. A few years after it expired Saracen 
settlement in the island began. About this time Crete 
was seized by Spanish adventurers. But the first 
Saracen settlers in Sicily were the African neighbours 
of Sicily, and they were called to the work by a home treason, 
'fhe story has been tricked out with many romantic details 
(Chrm. Salem. 60, ap. Pertz, iii. 498 ; Theoph. Coot. ii. 272 ; 
George Cedrenus^ ii. 97) ; but it seems plain that Euphesaius 
or Euthymius of Symeuse, supported by his own citizens, 
revolted against Michael the Stammerer (820-^829), and, when 
defeated by an imperial army, asked help of Ziyftdet Allah, the 
Aghlabite prince of Kairaw&n, and ofier^ to hold the islimd of 
him. The struggle of 138 years now began. Euphemius, a 
puppet emperor, was led about by his Saracen alii« much as 
earlier puppet emperors had been led about by Alaric and 
Ataulf, till he was slain in one of the many sieges. The second 
Semitic ponquest of Sicily began in 827 at Mazzara on the old 
border of Greek and Phoenician. The advance of the invaders 
was slow. In two years all that was done was to occupy 
Mazzara and Mineum — the old Menae of Ducetius — strange 
points certainly to begin with, and seemizigly to destroy 
Agrigentum, well used to destruction. Attacks on Syracuse 
failed ; so did attacks on Bemtar^asirum Ennae, 
now changing into (perhaps Koorpo- 

ilwrOy C^trogiovanni. ^ Tne actual gain was small ,* but thi 
invadm took seizin alike of the^coast an*d of the island. 

A far greater conquest followed when new invaders came Iron 
Spain and when Theodotus was killed in 830. The next ym 
Panormus passed away for cruer from Roman, for 230 years fton 
Christian, rule. Syracuse was for fifty years* not cmly, as of old 
the bidwaric of Europe, but the btdwkik of Christendom. By 
the conquer of Fanortnus the Saracens were finnly rooted it 
the island. It became the seat of the amir or lord of Sicily 
We hear 'dimly of treasonable dealings with them on the parJ 
of the strategos' AlcSciiis, son-mi-lkw of the emperor Tfaeophilua 
but we see miors elcarly that Saracen advance was laig^ 
hindered^^by dissehSions between the African and the SpanM 
settlers. ’ In the ^ end the Moslem* conquests in Sicily l»ecam( 
an AgWabite principality owning ht best a formal superiorily 
in the prineee of J^irawfin. With the Saracen occuphtioi 
b^s a new iffivision of the ’island; wlu<% becornm* esmvento 
m tradng the piogmsi of SatwMn ^0^ Thil is into thre< 
vaReyii, know in later fenms of language as Yal di Mazsan 
or Mam in the N;W^, VaJ di Note m S.E. tod Va 
Bemone (a name of dneortain origin) iit the^.E. (see Asniri 
MusulmttrH ^ SitiKa, .1 The first Saracen setriemeA 
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of Val di Mazzara answers roughly to tile ^Id Carthaginian 
poaseBaions. From Panormus the amir or lord of SiJily, 
Mahommed ibn Abikllah^ sent forth hilPplunderefs throughout 
Sicily and even into southern Italy. There, fiowever, the^ made 
no lasting settlements. 

The chief work of the next ten years was the conquest of the 
Val di Noto, but the first great advance was made elsewhere. 
In 8^3 the Saracens won the Mamertine city, Messana, and thus 
stoSld in the path between Italy and Sicily, Then the work 
of conquest, as described by the Arabic writers, went on, but 
slowly. At last, in 859, the very centre of the island, the strong- 
hold of Henna, was taken, and the main part of Val di Noto 
followed. But the divisions among the Moslems helped the 
Christians,* they won l)ack several towns, and beat off all 
attacks on Syracuse and Taiiromenium. It is strange that the 
reign of Basil the Macedonian (867), a time of such renewed 
vigour in the empire, was the time of the greatest of all losses 
in Sicily, In Italy the imperial frontier largely advanced ; 
in Sicily imperial fleets threatened Panormus. But in 875 the 
accession of Ibrahim ibn Ahmad in Africa changed the face of 
things. The amir iti Sicily, JaTar ibn Ahmad, received strict 
orders to act vigorously against the eastern towns. In 877 
began the only successful Semitic siege of Syracuse. The next 
year the city passed' for the first time under the yoke of 
Strangers to the fellowship of Europe. 

Thus in fifty-one years the imperial and Christian territory in 
Sicily was cut down to a few points on or near the eastern coast, 
to the Val Demone in short without Messana. But between 
Moslem dissension and Christian valour the struggle had still 
to be waged for eighty-seven years. Henna had been the chief 
centre of (Christian resistance a generation earlier; its place 
was now taken by the small fort of Rametta not far from Messina. 
The Moslems of Sicily were busy in civil wars ; Arabs fought 
against Berbers, both against the African overlord. In 900 
Panormus had to be won by a son of Ibrahim from Moslem rebels 
provoked by his father’s cruelty. But when Ibrahim himself 
came into Sicily, renewed efforts against the Christians led to the 
first taking of Tauromenium (908X Rametta and of other 
points. The civil war that followed his death, the endless 
revolutions of Agrigentum, where the weaker side did not scruple 
to call in Chnstian help, hindered any real Saracen occupation 
of eastern Sicily. The emperors never gave up their claims to 
Sicily or their hopes of recovering it. Besides the struggle with 
the Christians in the island, there was often direct warfare 
between the empire and the Saracens ; but such warfare was 
more active in Italy than in Sicily, in 956 a peace or truce was 
made by the emperor Constantine Porphyrogenitus. A few 
years later; Otho the Great, the restorer of the Western empire, 
looked to Sicily as a land to be won back for Christendom. 
It had not yet wholly passed away ; but the day soon came. 
Strange to say, as Syracuse fell in the reign of Basil the Mace- 
donian, the Saracen occupation was completed in the reign of 
Nikephoros Phokas (Nicephorus Phocas)> the deliverer of Crete. 
^Illuthe year of his acce^ion (963) Tauromenium was taken, and 
became for a hundred years a Mahommedan possession. Rametta 
was the last stronghold to fall (965). 

Thus in 138 years the Arab did what the Canaanite had never 
done. The whole island was a Semitic, that is a Mahommedan, 
possession. Yet the complete Saracen possession of Sicily 
may seem a thing of a moment. Its first and longest period 
lasti^ «only 73 years. In that time Mahommedan Sicily was 
threa^ned by a Western emperor ; the Arabic writers claim 
R§eatt- Saracen army by which Otho IL was beaten back 
quntby In 98a as a Sicilian army. A mightier enemy was 
BMtttv threatening in the East. Basil II. planned the recovery 
gj^y in good earnest. In 1027 he sent agreat army ; 
but his death stopped tlieir progress before they reached the 
island. But the great conqueror had left behind him men 
trained in his school, and ^ven years later the eagles of the niew 
Rome again marched to Sicilian victories. The rava^ of 
tile Sicilian Saracens in the Greek islands mm more f^htful 
than mtp and Gieorge Maniaces, the first captain of his time, 


was sent to win back the lost land. He too was helped by Saracen 
dissensions. The amir Abul-aiar became a Roman vassal, and, 
like Alaric of old, bectoe magister militum in the 
Roman army . H is brother and rival Abuhaf as brought 
help from Africa ; and finally all joined against the Christians. 
Four years of Christian victory (1038-1042) followed. Jn the 
host of Maniaces were men of all races — Normans, who had 
already begun to show themselves in south Italy, and the 
Varangian guard, the best soldiers of the empire, among whom 
Harold Hardrada himself is said to have held a place. Town 
after town was delivered, first Messana, then Syracuse, then a 
crowd of others. The exact extent of the reconquest is uncertain ; 
Byzantine writers claim the deliverance of the whole island ; 
but it is certain that the Saracen.s never lost Panormus. But 
court influence spoiled everything : Maniuces was recalled ; 
under his successor Stephen, brother-in-law of the emperor 
Michael, the Saracens won back what they had lost. Messana 
alone held out, for how long a time is uncertain. But a con- 
queror came who had no empresses to thwart him. In 1060 
began the thirty years’ work of the first Roger. 

Thus for 263 years the Christian people of some part or other 
of Sicily were in subjection to Moslem masters. But that 
subjection differed widely in different times and places, 

The land was won bit by bit. One town was taken undwr 
by storm ; another submitted on terms harsher or smeta 
more favourable. The condition of the Christians 
varied from that of personal slaves to that of communities 
left free on the payment of tribute. The great mass were in the 
intermediate state usual among the non-Mahommedan subjects 
of a Mahommedan power. 'I'he dkimtni of Sicily were in 
essentially the same case as the rayahs of the Turk. While 
the conquest was going on, the towns that remained imconquered 
gained in point of local freedom. They became allies rather 
than subjects of the distant emperor. So did the tributary 
districts, as long as the original terms were kept. But, as ever, 
the condition of the subject race grew worse. After the complete 
conquest of the island, while the mere slaves had turned Mahom- 
medans, there is nothing more heard of tributary districts. At 
the coming of the Normans the whole Christian population 
was in the state of rayahs. Still Christianity and the Greek 
tongue never died out ; churches and monasteries received 
and held property ; there still are saints and scholars. It 
would be rash to deny that traces of other dialects may n6t have 
lingered on ; but Greek and Arabic were the two written tongues 
of Sicily when the Normans came. The Sicilian Saracens were 
hindered by their internal feuds from ever becoming a great 
power; but they stood high among Mahommedan nations. 
Their advance in civilization is shown by their position 
under the Normans, and above all by their admirable style 
of architecture (see Palermo), They had a literature which 
Norman kings studied and promoted. The Normans in short 
came into the inheritance of the two most civilized nations, of 
the time, and allowed them to flourish side by side. 

The most brilliant time for Sicily as a power in the world 
begins with the coming of the Normans. Never before or after 
was the island so united or so independent. Some of 
the old tyrants had ruled out of Sicily ; none had 
ruled over all Sicily. The Normans held all Sicily as 
the centre of a dc^inion which .stretched far beyond it. The 
conquest was the work of one man, Count Roger of the 
houK of Hauteville (see Roger I.). The conquests of the 
Normans in Italy and Sicily form part of one enterprise ; but 
they altogether difier in character. In Italy they overthrew the 
Byzantine dominion ; their own rule wa% perhaps not worse, 
hut they were not deliverers. In Sicily they Were welcomed 
by the Christians as deliverers from infidel bondage. 

As in the Saracen conquest df Sicily, as in the Byzantine 
recovery, so in the Norman conquest, the immediate occasion was 
given by a home traitor. Count Roger haid already made 
a plundering attack, when Becumeh of Catania, driven ^ 
out by his brother, urged him to serious invasion. Messina was 
thkki m 1060, and became to a while the Norman capital. The 



SIOILY. 38 


Christians ev«r5rwhere welcomed the concjueror* But at Troina 
they present^ changed their mmds^ and jcuned with the Saracens 
to besiege the count in their citadel At Catania Becumen was 
set up again as Roger’s vassal and he did good service till he 
was killed. Roger soon began to fix his eye on the Saracen 
capital. Against that cily he had Pisan help^ as the inscription 
on the Pisan duomo witnesses (cf. Geoff. Mai. ii. 34). But 
Palermo was not taken until 1072, and then only by the 
help of Duke Robert, who kept the prize to himself. StiU 
its capture was the turning-point in the struggle. Taormina 
(Tauromcnium) was won in 1078. Syracuse, under its amir 
Benarvet, held out stoutly. He retook Catania by the help 
of a Saracen to whom Roger had trusted the city, and whom 
he himself punished. Catania was won back by the count’s 
son Jordan. But progress was delayed by Jordan’s rebellion 
and by the absence of Roger in his brother’s wars. In 
1085 Syracuse was won. Next year followed Girgertti and 
Castrogiovanni, whose chief became a Christian. Noto held 
out till 1090. Then the whole island was won, luid Roger 
completed his conquest by a successful expedition to Malta. 

LLke the condition of the Greeks under the Saracens, so the 
condition of the Saracens under the Normans differed in different 
Smnceiu Peaces according to the circumstances of each conquest. 
ttAtfer The Mahommedan religion was everywhere tolerated, 
Normsa in many places much more. But it would seem that, 
just as under the Moslem rule, conversions from 
Christianity to Islam were forbidden. On the other hand, 
conversions from Islam to Christianity were not always en- 
couraged ,* Saracen troops were employed from the beginning, 
and Count Roger seems to have thought them more trustworthy 
when unconverted. At Palermo the capitulation secured to 
the Saracens the full enjoyment of their own laws ; Girgenti 
was long mainly Saracen ; in Val di Noto the Saracens kept 
towns and castles of their own. On the other hand,' at Messina 
there were few or none, and we hear of both Saracen and Greek 
villeins, the latter doubtless abiding as they were in Saracen 
times. But men of both races were trusted and favoured accord- 
ing to their deserts. The ecclesiastical relations between Greeks 
and Latins are harder to trace. At the taking of Palermo the 
Greek bishop was restored ; but his successors were Latins, and 
Latin prelates were placed in the bishoprics which Count Roger 
founded. Urban 11 . visited Sicily to promote the union of the 
church, and he granted to the count those special ecclesiastical 
powers held by the counts and kings of Sicily as hereditary 
legates of the Holy See which grew into the famous ^cilian 
monarchy (Geoff. Mai iv. 29). But Greek worship went on ; at 
Messina it lingered till the 15th century (Pirro, Smlt'a sacra, 
i. 420, 431, 449), as it has been since brought back by the 
Albanian colonists. But the Greeks of Sicily have long been 
united Greeks, admitting the authority of the see of Rome. 

In its results the Norman conquest of Sicily was a Latin 
conquest far more thorough than that which had been made 
by the Roman conunonwedth. The Norman princes 
protected all the races, creeds and tongues of the 
laSicify, i^l^d, Greek, Saracen and Jew. But new races came 
to settle alongside of them, all of whom were Latin 
as far as their official speech w^ concerned. The Nonnans 
brought the french tongue with them; it remained the 
court speech during the 12th century, and Sicily was thrown 
open to all speakers of French, many of whom came from 
England. There was constant inIteroouTse between the two 
great islands, both ruled by Norman kings, and many natives of 
England filled high places in Sicily. But French was only a 
language of Society, notsof business or literature. The language 
of mscriptions and iiocuments are Greek, Arabic and Latin, in 
private writings sometimes Hebrew. The kings linderStOod 
Greek and Arabic, and’their deeds and works were OommemoratOd 
in both tongues. Hence comes' the fact, at first sight so strimge, 
that Greek, ArMc and French have all given way to a direct 
Of Italidll. But the cause is not far to seek. • The I^onnan 
oc^iquest opened ^ciiy to Settlers from Italy, above wU frerm 
the Norman possessions in Italy. Under the name of Lombairds, 


they became an injpefttant; in some parts a dommant/elemeiit 
Thu^at Messina, where we hear nothing of Saracens, we bear 
much of the disputes ISetween Greeks and Lomba^ij The 
Lombards had hsray a distinct language to bring with them. 
At the time of the conquest, it was already found out that French 
had become a distinct speech from Latin ; Italian hardly was 
such. The Lombard element, during the Norman reign, showi 
itself, not in whole documents or inscriptions, but in oocasionsU 
words and forms, as ia some of the mosaics at Monrealev A^, 
if any element, Latin or akin to Latin, had lingered on throogli 
Byzantine and Saraioen rule, it would of course be attracted tc 
the new Latin element, and would help to strengthen it. It 
was this Lombard element that had the future before it. Gneeli 
and Arabic were antiquated^ or at least isolated, in E' l|g|^ whii^ 
Norman conquest had made part of western Europe and tatli: 
Christendom. They could grow only within the island ; th^ 
could gain no strength from outside. Even the P^nch element 
was in some sort isolated, and later events made it more so. But 
the Lombard element was constantly strengthened by settlement 
from outside. In the older Latin conquest, the latin oarriec 
Greek with him, and the Greek element absorbed Ihe ' 'Lathi 
Latin now held in western Europe the place which Greek haic 
held there. Thus, in the face of Italian, both Greek and Afabk 
died out. Step by step, Christian Sicily became Latia in speed 
and in worship. But this was not till the Norman reigns wen 
over. Till the end of the lath century Sicily was the one lan^ 
where men of divers creeds and tongues could live side by side. 

Hence came both; the short-lived brilliancy of Sicily and iti 
later decay. In Sicily there were many nations all protectet 
by the Sicilian king ; but there was no Sicilian nation. Qreek 
Saracen, Norman, Lombard and Jew could not be fused inti 
one people ; it was the boast of Sicily that each kept his lawi 
and tongue rmdisturbed. Such a state of things could |iye ,91 
only under an enlightened despotism ; the discordant element 
could not join to work out really free and national institiitioiis 
Sicily had parhaments, and some constitutional pruicipiei 
were well understood. But they were assemUies of barbnS 
or at most of barons and citizens ; they could only have repre 
sented the Latin elements, Norman and Lcnnbaxd, in the islm 
The elder races, Greek afid Saracen,«tand outside the relation 
between the Latin king and his Latin subjects. Still, as loni 
as Greek and Saracen were protected and favoured, so lC(n( 
was Sicily the most brilliant of European kingdoms^ But it 
greatness had no groundwork of national life ; for lack i 
the most brilliant of kingdoms presently sank below the le^ 
of other lands. 

Four generations only span the time from the birth ei CoUn 
Roger, about 1030, to the death of the emperor Frederick 11 
in 1250, Roger, great count of Sicily, was, at his 
death in iioi, succeeded by his yoi^ son Simon, 
and be in 1x05 by the second Roger, the first kii^. He inherited 
allSicily, save half Paleimo^the other halfhad beengiveoup-^ 
and part of Calabria. The rest of Palermo was soon gfoom' 
the Semitic capital became the abiding head of Sicily. On th 
death of his cousin Duke William of ApuUa, Roger mdfiaUj 
founded '(iz27-«ii4o) a great Italian dominion. T6 the Apuliai 
duchy he added (1x56) the Norman princifNdity of' Caput 
Naples (1138), the last dependency of the Eastern emCere' ii 
Italy, and (1140) the Abruzri, an undoubted land of the Westtn 
empire. He thus formed a dominion which has bceh divided 
united and handed over from one prince to another oftOntr fhm 
any other state in Europe, but w'hose frontier has haidly chargti 
at all. In 1130 Roger was crowned at Palermo, by authority 
of the antipope Anadetusi, taking the strange title of 
Sicily and Italy.’* This, on his reconciliation with Pope Iimocen 
II., he exchanged foe king of Sicily and of the^uchy 0$ AfM 
andof thfiinmmpality of Oapuai** By virtue ol’the 
between the pc^s and the Nornians of Apulia, ftte laeki hi 
kingdom in fid of the H 61 y See, a position which on tl^ whMt 
s^ngthened the royal power. But his power, , like that 0 
DionysMss and Agathocles, was ledit in. more distant oegioM 
His admiral George of Antiochy Greek by birth and c2ned,^iriynr(M 
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against, Eastern empire, won Corfu (iQi)r3(pho ; the name of 
i^kym is forgotten) for a season, and carried oft the silk-wdrkers 
from Thebes and Peloponnesus to Sicil^i^ But Maikiuel Comnenus 
ruled in the East, and, if Roger threatened Constoatinople, 
Manuel threatened Sicily. In Africa the work of Agathocles was 
more than renewed ; Mahdia and other points were won and kept 
as long as Roger liv^d. These exploits won him the name of 
the terror of Greeks and Saracens.” To the Greeks, and still 
zd^e to the Saracens, of his own island he was a protector and 
something more. His love for mathematical science, geography, 
&c., in which the Arabs excelled, is noteworthy. 

Roger’s son William, surnamed the Bad, was crowned in his 
father’s lifetime in 1151. Roger died in 1154, and William’s 
wmi iP lasted till 1 166. It was a time of domestic re- 

^ ^ bdiltons, chiefly against the king’s unpopular ministers, 
and it is further marked by the loss of Roger’s African 
co^uests. After William the Bad came (1166-1189) his son 
William the Good. Unlike as were the two men in themselves, 
in their foreign policy they are hardly to be distinguished. The 
Bad William has a short quarrel with the pope ; otherwise 
Bad and Good alike appear as zealous supporters of Alexander 
lU. and as enemies of both empires. The Eastern warfare of the 
Good is stained by the frightful sack of Thessalonica ; it is 
marked also by the formation of an Eastern state under Sicilian 
supremacy (u86). Corfu, the possession of Agathocles and 
Roger, with Durazzo, Cephabnia and Zante, was granted by 
William to his admiral Margarito with the strange title of king 
of the Epeirots. He founded a dynasty, though not of kings, 
in Cephalonia and Zante. Corfu and Durazzo were to be more 
closely connected with the Sicilian crown. 

The brightest days of Sicily ended with William the Good. 
His marriage with Joanna, daughter of Henry of Anjou and 
Taaan^, childless, and William tried to procure 

the succession of his aunt Constance and her husband, 
King Henry VI, of Germany, son of the emperor Frederick I. 
But the prospect of German rule was unpopular, and on William’s 
death the crown passed to Tancred, an illeptimate grandson 
of King Roger, who figures in Engli^ histories in the story of 
Richard IIL’s crusade. In 1191 Henry, now emperor, asserted 
his claims ; but, while Tancred lived, he did little, in Sicily 
nothing, to enforce them. On the death of Tancred (1194) 
and the accession of his young son William III., the emperor 
came and conquered Sicily and the Italian possessions, with 
witttMm ^ wnount of cruelty which outdid any earlier war or 
revolution. First of four Western emperors who wore 
the Sicilian crown, Henry died in 1197, leaving the 
kingdom to his young son Frederick, heir of the Norman kings 
through his mother. 

The great days of Ihe Norman conquest and the Norman 
reigns nave been worthily wcorded by contemporary historians. 
For ifew times have we richer materials. Ihe oldest is Aim6 
or Amato af Monte "Cassino, who exists only in an Old-French 
tianslation. We have also for the Norman conquest the halting 
J^xameters of William of Apulia, and for the German conquest 
lively and partial verses of Peter of Eboli.' Of prose writers 
wejhaye Geoffrey Malaterra, Alexander abbot of Telesia, Romuald 
archbishop of S^rno, Falco of Benevento, and above all Hugo 
Falcaiarius, one of the very foremost of medieval writers. Not 
one of these Latin writers was a native of the island, and we have 
np record from any native Greek. Occasional notices we of 
Odjpe have in the Byzantinewriters,and.ArGhbi^p Eustathius’s 
account of the taking of Thessalonica is more than occasional. 
And the close connexion between Sicily and England leads to 
many occaabnal references to Sicilian matters in English writers. 

The rations between the various races of the islands are most 
mstructiye. The strong rule of Rx^r kept all in order. He 
called himself the defender of Giristians ; others, on account 
of his favour to the Saracens, spoke of him as a pagan. He 
oactainly encouraged Saracen and literature in every shape. 

^ jRiIri A da: Bhulo da tabus SiauBs carman (republished in 

the. new odition oi Muratosi^t Jtarum JkUicarum Scriptoraa, by 
K* Rota. tom. xxxi., atta 41 CaateUo, 1904). . 


His court was full of eunuchs, of whom we hear still more under 
William the Bad. Under William Jdie Good the Saracens, 
without any actual oppression, seem to be losing their position. 
Hitherto they had been one element in the land, keeping their 
own civilization alongside of others. By a general outbreak 
on the death of William^the Good, the Saracens, e^cially those 
of Palermo, were driven to take shelter in the mountains, where 
they sank into a wild people, sometimes holding points of toe 
island against all rulers, sometimes taking militaTy service under 
them. The Jews too begin to sink into bondmen. Sicily is 
ceasing to be the land of many nations living side by side on 
equal terms. 

The Germans who helped Henry to win the Sicilian crown 
did not Income a new element in toe island, but only a source 
of confusion during the minority of his son. Frederick 
—presently to be the renowned emperor Frederick II., 

Fridericus stupor mundi et immutator mirabilis ” — //. 
was crowned at Palermo in 1 198 ; but the child, 
deprived of both parents, was held to be under the protection 
of his lord Pope Innocent III. During his minority the land was 
torn in pieces by turbulent nobles, revolted Saracens, German 
captains seeking settlements, the maritime cities of Italy, and 
professed French deliverers. In 1210 the emperor Otto IV., 
who had overrun the continental dominions, threatened the 
island. In 1212, just when Frederick was reaching an age to be 
of use in his own kingdom, he was called away to dispute the 
crown of Germany and Rome with Otto. Eight years more of 
disorder followed ; in 1220 the empcror>king came back. He 
brought the Saracens of the mountains back again to a life in 
plains and cities, and presently planted a colony of them on the 
mainland at Nocera, when they became his most trusty soldiers. 
His necessary absences from Sicily led to revolts. He came back 
in 1233 from his crusade to suppress a revolt of the eastern 
cities, which seem to have been aiming at republican indepen- 
dence. A Saracen revolt in 1243 is said to have been followed 
by a removal of the whole remnant to Nocera. Some, however, 
certainly stayed or came back ; but their day was over, 

Under Frederick the Italian or Lombard element finally 
prevailed in Sicily. Of all his kingdoms Sicily was toe 
best - beloved. He spoke all its tongues; he protected, 
as far as circumstances would allow, all its races. The 
heretic alone was persecuted ; he was the domestic rebel 
of toe church ; Saracen and Jew were entitled to toe rights 
of foreigners. Yet Frederick, patron of Arabic learning, sus- 
pected even of Moslem belief, failed to check the decline of the 
Saracen element in Sicily. The Greek element had no such 
forces brought against it. It was still a chief tongue of the island, 
in which Frederick’s laws were put forth as well as in Latin. 
But it was clearly a declining element. Greek and Saracen were 
both becoming survivals in an island which was but one of the 
many kingdoms of its king. The Italian element advanced at 
the cost of all others. Frederick chose it as toe court speech 
of Sicily, and he made it the speech of a new-born litera^ture. 
Sicily, strangely enough, became the cradle of Italian song. 

Two emperors had now held the Sidlian crown* On 
Frederick’s death in 1250 the crown passed to his son Conrad, 
not emperor indeed, but ki^ of the Romans. He was 
nominafly succeeded by his son Conradin. The real 
ruler under both was Frederick’s natural son Manfred. In 1258, 
on a false rumour of the death of Conradin, Manfred was himself 
crowned king of Palermo. He had to found the kingdom afresh. 
Pope Innocent IV. had crossed into Sicily, to take advantage 
of the general discontent. The cities, whose growing libe^es 
had been checked by Frederick’s legislation, strove for practical, 
if not formal, independence, sconetimes for dominion over their 
fellows. The 5th century b.c seemed to have come bade. 
Messina laid waste toe lands -of Taormina, because Taormina 
would not obey the biddi^ oi Messina. Yet, among these and 
other elements ol confusion, Manfred succeeded in setting up 
again the kingly power,, first for his kinsmen and then fdt himself. 
His reign continued that of his father, so lar as a mere king 
could continue the reign of such an emperor* The king of Sidly 
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WB the first potentate of Italy, and came nearer than any 'prince 
since louis IL to the union of Italy under Italian rule. He 
soifjg^t dominion too beyond the Adriatic : Corfu, Durazzo, and 
a strip of the Albanian coast became Sicilian possessions as the 
dowry of Manfred’s Greek wife. But papal enmity was too 
much for him. His overlord claimed to dispose of his crown, 
and hawked it about among the princes of the West. Edmund 
of England bore the Sicilian title for a moment. More came of 
the grant of Urban IV. (1264) to Charles, count of Anjou, and 
^ ^ ^ through his wife sovereign count of Provence. Charles, 
crowned by the pope in 1266, marched to take posses- 
sion of his lord’s grant. Manfred was defeated and 
slain at Benevento. The whole Sicilian kingdom became the 
spoil of a stranger who was no deliverer to any class of its people. 
The island sank yet lower. Naples, not Palermo, was the head 
of the new power ; Sicily was again a province. But a province 
Sicily had no mind to be. In the continental lands Charles 
founded a dynasty ; the island he lost after sixteen years. His 
rule was not merely the rule of a stranger king surrounded by 
stranger followers ; the degradation of the island was aggravated 
by gross oppression, grosser than in the continental lands. The 
continental lands submitted, with a few slight efforts at resist- 
ance. The final result of the Angevin conquest of Sicily was its 
separation from the mainland. 

Sicilian feeling was first .shown in the support given to the 
luckless expedition of Conradin in 1268. Frightful executions 
• in the island followed his fall. The rights of the Swabian house 
were now held to pass to Peter (Pedro), king of Aragon, husband 
of Manfred s daughter Constance. The connexion with Spain, 
which has so deeply affected the whole later history of SicDy, 
now begins. Charles held the Greek possessions of Manfred 
and had designs both on Epeiros and on Constantinople. The 
emperor Michael Palaeologus and Peter of Aragon became allies 
against Charles ; the famous John of Procida acted as an agent 
between them ; the costs of Charles’s eastern warfare caused 
great discontent, especially in an island where some might still 
look to the Greek emperor as a natural deliverer. Peter and 
Michael were doubtless watching the turn of things in Sicily ; 
but the tele of a long-hidden conspiracy between them and the 
whole Sicilian people has been set aside by Amari. The actual 
outbreak of 1282, the famous Sicilian Vespers, was stirred up by 
! the wrongs of the moment. A gross case of insult offered by a 
^ Frenchman to a Sicilian woman led to the massacre at Palermo, 
and the like scenes followed elsewhere. The strangers were cut 
off ; Sicily was left to its own people. The towns and districts 
left without a ruler by no means designed to throw off the 
authority of the overlord ; they sought the good will of Pope 
Martin. But papal interests were on the side of Charles ; and 
' he went forth with the blessing of the church to win back his 
lost kingdom. 

Angevin oppression had brought together all Sicily in a 
coznmon cause. There was at last a Sicilian nation, a nation 
for a while capable pf great deeds. Sicily now stands out as a 
main centre of European politics. But the land has lost its 
character ; it is becoming the plaything of powers, instead of 
the meeting-place of nations. The tele, true or false, that 
Frenchmen and Provencals were known from the natives by 
being unable to frame the Italian sound of c shows how 
thoroughly the Lombard tongue had overcome the other tongues 
of the island. In Palermo, once city of threefold speech, a Greek, 

I a Saracen, a Norman who spoke his own tongue must have died 
with the strangers, 

Charles was now besieging Messina; Sicily seems to have 
put on some approach^o the form of a federal commonwealth. 

Me^while Peter of Aragon was watching and pre- 
Armg^* pering. He now declared himself. To all, except 
the citizens of tl^ great cities, a king would be accept- 
able ; Peter was chosen with little opposition in a parliament at 
Palermo, and a struggle of twenty-one years began, of which 
Charles and Peter saw only the first stage. In fact, after Peter 
had t^ped the Sicilians to relieve Messina, he was very little 
in Sicily ; he had to defend his kingdom of Aragon, which Pope 


Martin had gran1|d*to another French Charles. He Iras repre- 
senAd by Queen Constance, and his great admiral Roger de 
Loria kept the war awl^ frote Sicily, waging^it wholly in Italy, 
and midcing Charles^ the son of King Charles, prisoner. In 1285 
both the rival kings died. Charles had before his death been 
driven to make large legislative concessions to his subjects to 
stop the tendency shown, especially Naples, to join the 
revolted Sicilians. By Peter’s death Aragon and Sicily were 
separated ; his eldest son Alphonso took Aragon, and his secohd 
son James took Sicily, which was to pass to the third • 
son Frederick, if James died childless. James was 
crowned, and held his reforming parliament also. With the 
popes no terms could be made. Charles, released in 1288 under 
a deceptive negotiation, was crowned king of Sicily by^onorius 
IV. ; but he had much ado to defend his continental dominions 
gainst James and Roger. In 1291 James succeeded Alphonso 
in the kingdom of Aragon, and left Frederick not king, according 
to the entail, but only his lieutenant in Sicily. 

Frederick was the real restorer of Sicilian independence. He 
had come to the island so young that he felt as a native. He 
defended the land stoutly, even against his brother, 

For James presently played Sicily false. In 1295 he 
was reconciled to the church and released firom all French 
claims on Aragon, and he bound himself to restore Sicily to 
Qiarles. But the Sicilians, with Frederick at their head, dis- 
owned the agreement, and in 1296 Frederick was crowned king. 
He had to defend Sicily against his brother and Roger de Loria, 
who forsook the causp, as did John of Procida. Hitherto the 
war had been waged on the mainland ; now it was transferred 
to Sicily. King James besieged Syracuse as admiral of the 
Roman Church ; Charles sent his son Robert in 1299 as his 
lieutenant in Sicily, where he gained some successes. But in the 
same year the one great land battle of the war, that of Falconaria, 
was won for Sicily. The war, chiefly marked by another great 
siege of Messina, went on till 1302, when both sides were 
thoroughly weakened and eager for peace. By a treaty, con- 
firmed by Pope Boniface VIll. the next year, Frederick was 
acknowledged as king of Trinacria for life. He was to many 
the daughter of the king of Sicily, to whom the island kingdom 
was to revert at his death. The terms were never meant to be 
carried out. Frederick again took up the title of king 
of Sicily, and at his death in 1337 he was succeedeo 
by his son Peter. There were thus two Sicilian kingdoms and 
two kings of Sicily. The king of the mainland is often spoken 
of for convenience as king of Naples, but that description was 
never borne as a formal title save in the i6th century by Philip, 
king of England and Naples, and in the 19th by Joseph Buona- 
parte and Joachim Murat. The strict distinction was between 
Sicily on this side the Pharos (of Messina) and Sicily beyond it. 

Thus the great island of the Mediterranean 'again became 
an independent power. And, as far as legislation could make it, 
Sicily i^came one of the freest countrie:? in Europe. By the 
laws of Frederick parliaments were to be regularly held, and 
without their consent the king could not sutee war, peace iP « 
alliance. The treaty of 1302 was not confinned by parliament, 
and in 1337 parliament cJdled Peter to the crown. But Sidly 
never rose to the greatness of its Greek or its Norman days, 
and its old character had passed away. Of Greeks and Saracens 
we now hear only as a d^aded remnant, to be won over, if it 
may be, to the Western Church. The kingdom had no foreign 
possessions ; yet faint survivals of the days of Agathocles and 
Roger lingered on. The isle of Gerba off* the African coast was 
held for a short time, and traces of the connexion with Greece 
went on in various shapes. If the kings of Sieffy on this side the 
Pharos kept Corfu down to X386, those beyond the, Pharos 
became in 131Z overlords of Athens, when that duchy was 
seized by Catalan adventurers, disband^ after the wate ef Siliffy. 
In 1530 the Sicilian island of Malta became the slidter of the 
Kn%hts of Saint John driven by the Turk from Rhote, and 
Sicily has received several colonies of Christian Albanians, who 
have replaced Greek and Arabic by yet another tongue. (See 
Naples, Kipwsdom op.) (E; a.. F. ; T. At.) 
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SIOKUIGEN, FRANZ TON (1481-1 533), '‘Gfirman knight, one 
of the most notable figures of the first period of the ReformAtion, 
was born at Ebe,rnburg near Worms.' Having fought for the 
emperor Maximilian I. against Venice in 1598, he inherited large 
estates on the Rhine, and increased his wealth and reputation by 
numerous private feuds, in which he usually posed as the friend 
of the oppressed. In^ 1513 he took up the quarrel of Balthasar 
^lor, a citizen who had been driven out of Worms, and attacked 
tms city with 7000 men. In spite of the imperial ban, he devas- 
tated its lands, intercepted its commerce, and only desisted 
when his demands were granted. He made war upon Antony, 
duke of Lorraine, and compelled Philip, landgrave of Hesse, 
to pay him 35,000 gulden. In 1518 he interfered in a civil 
conflict h Metz, ostensibly siding with the citizens against the 
governing oligarchy. He led an army of 20,000 men against the 
city, compelled the magistrates to give him 20,000 gold gulden 
and a month’s pay for his troops. In 1518 Maximilian released 
him from the ban, and he took part in the war carried on by the 
Swabian League against Ulrich L, duke of Wiirttemberg. In the 
contest for the imperial throne upon the death of Maximilian in 
i5i9,Sickingen accepted bribes from Francis L,king of France, 
but when the election took place he led his tro(^s to Frankfort, 
where their presence assisted to secure the election of Charles V. 
For this service he was made imperial chamberlain and councillor, 
and in 1521 he led an expedition into France, which ravaged 
Picardy, but was beaten back from Mezi^res and forced to 
retreat. About 1517 Sickingen became intimate with Ulrich 
von Hutten, and gave his support to Hutten’s schemes. In 
1519 a threat from him freed John Reuchlin from his enemies, 
the Dominicans, and his castles became in Hutten’s words a refuge 
for righteousness. Here many of the reformers found shelter, 
and a retreat was offered to Martin Luther. After the failure 
of the French expedition, Sickingen, aided by Hutten, formed, 
or revived, a large scheme to overthrow the spiritual princes 
and to elevate the order of knighthood. He hoped to secure this 
by the help of the townr. and pea.sants, and to make a great 
position for himself. A large army was soon collected, many 
nobles from the upper Rhineland joined the standard, and 
at Landau, in August 1522, Sickingen was formally named 
commander. He declared siVar against his old enemy, Richard of 
Greiffenklau, archbishop of Trier, and marched against that 
city. Trier was loyal to the archbishop, and the landgrave of 
Hesse and Louis V., count palatine of the Rhine, hastened to his 
assistance. Sickingen, who had not obtained the help he wished 
for, was compelled to fall back on his castle of Landstuhl, near 
Kaiserslautern, collecting much booty on the way. On the 
a2nd of October 1522 the council of regency placed him under 
the ban, to which he replied, in the spring of 1523, by plundering 
Kaiserslautern. The rulers of Trier, Hesse and the Palatinate 
decided to press the campaign against him, and having obtained 
help from the Swabian League, marched on landstuhl. Sickingen 
refused to treat, and during the siege was seriously wounded. 
This attack is notable as one of the first occasions on which 
artillery was used, and by its aid breaches were soon made in an 
otherwise impregnable fortress. On the 6th of May 1523 he was 
forced to capitulate, and on the following day he died. He wa.s 
buried at Landstuhl, and in 1889 a splendid monument was 
raised at Ebemburg to his memory and to that of Hutten. 

His son Franz Conrad was made a baron of the empire {Reichs- 
frifihm) by Maximilian II., and a descendant was raised in 1773 
to the rank of count (Reichs^af), A branch of the family still 
exists in Austria and Silesia. 

See H. Uknaxin, Franx von Sickingen (Leipzig, 1872) ; F. P. 
Bremer, Siekif^ens Fehde g^en Trier (Strassburg, 1885) ; H. Ftutz, 

Franz von Sickingen " in Der neue Plutarch (Lemzig, 1880), and, the 
“ Flcrsheitner Chronik ” in Hutten'i: Deutsche Schriften, edited by 
Q. Waltz und Szamatolati (Strassburg, 189X). 

ilCfKtBB, DANIEL EMAR (1825- ), American soldier 

and diplomatist, was bom in New York City on the 20th of 
October 1825. He learned the printer*s trade, studied in the 
university of the Qty of New York (now New York University), 
was admitted to the bar in 1846, and was a member of the state 
assembly in 1847. In 1853 he became corporation counsel of 


New York City, but resigned soon afterward to become secretary 
of the U.S. legation in London, under James Buchanan. He 
returned to America iw 1855, was a member of the state Sehate 
in 1856-1857, and from 1857 to 1861 was a Democratic repre- 
sentative in Congress. In 1859 he was tried on a charge oi 
murder, having shot Philip Barton Key, U.S. attorney for the 
District of Columbia, whom Sickles hfiid discovered to have a 
liaison with his wife ; but was acquitted after a dramatic trial 
lasting twenty days. At the outbreak of the Civil War Sickles 
was active in raising United States volunteers in New York, and 
was appointed colonel of a regiment. He became a brigadier- 
general of volunteers in September 1861, led a brigade of the amiy 
of the Potomac witlvcredit up to the battle of Antietam, and then 
succeeded to a divisional command. He took part with dis- 
tinction in the battle of Fredericksburg, and in 1863 as a major- 
general commanded the III. army corps. His energy and 
ability were conspicuous in the disastrous battle of Chanrellors- 
ville (9 .?;.) ; and at Gettysburg (q.v.) the part played by the III. 
corps in the desperate fighting around the Peach Orchard was one 
of the most noteworthy incidents in the battle. Sickles himself 
lost a leg and his active military career came to an end. He was, 
however, employed to the end of the war, and in 1867 received the 
brevets of brigadier-general U.S. A. and major-general U.S. A. 
for his services at Fredericksburg and Gettysburg respectively. 
General Sickles was one of the few successful volunteer generals 
who served on either side. Soon after the close of the Civil War 
he was sent on a confidential mission to Colombia to secure its 
compliance with a treaty agreement (of 1846) permitting the 
United States to convey troops across the Isthmus of Panama. 
In 1866-1867 be commanded the department of the Carolinas. 
In 1866 he was appointed colonel of the 42nd infantry (Veteran 
Reserve Corps), and in 1869 he was retired with the rank of 
major-general. He was minuiter to Spain from 1869 to 1873, and 
took part in the negotiations growing out of the “ Virginius 
Affair ” (see Santiago, Cuba). General Sickles was president of 
the New York State Board of Civil Service Commissioners in 
1888-1889, was sheriff of New York in 1890, and was again a 
representative in Congress in 1893-1895. 

SICULl, an ancient Sicilian tribe, which in historical times 
occupied the eastern half of the island to which they gave their 
name. It plays a large though rather shadowy part in the early 
traditions of pre-Roman Italy. There is abundant evidence that 
the Siculi once lived in Central Italy east and even north of 
Rome (^.g. Servius ad Aen, vii. 795 ; Dion. Hal, i. 9. 22 ; Thucy- 
dides vi. 2). Thence they were dislodged by the Umbro-Safine 
tribes, and finally crossed to Sicily. Archaeologists are not yet 
agreed as to the particular stratum of remains in Italy to which 
the name of the Siculi should be attached (see for instance 
B, Modestov, Introduction d Vhistoire romaine, Paris, 1907, 
pp. 135 sqq.). They were distinct from the Siemi {q.v, ; Virg. 
Aen, viii. 328) who inhabited the western half of the island, 
and who according to Thucydides came from Spain, but whom 
Virgil seems to recognize in Italy. Both traditions may be true 
(cf. W. Ridgeway, Who were the Romans f liOndon, 1908, p. 23). 
Of the language of the Siculi we know a very little from glosses 
preserved to us by ancient writers, most of which were collected 
by E. A. Freeman (Sicily, vol. i. App. note iv.), and from an 
inscription upon what is presumably an ornamental earthen- 
ware wine vessel, which has very much the shape of a tea-pot, 
preserved and transcribed by R. S. Conway in the (k)llection of 
the Grand Duke of Baden at Karlsruhe (Winnefeld, Grossherzogl 
vereinigte Sammlungen, 1887, 126), which has been discussed by 
R. Thumeysen (Kuhn’s Zeitschrift, xxxv. 214). The inscription 
was found at Centuripa, and the alphabet is foeek of the 5th or 
6th century b.c. We have not enough evidence to m^e a 
translatioh possible, despite Thumeysen’s valiant effort, but the 
recurrence of the phrase hemiton esH durom in a varied order 
(iurom hemiton er/t)— presumably a drinking song or proverb, 
“ hidf a cup is sorry cheer,’’ though it is possible that the sign 
read as m may really denote some &nd of makes thi^ division 
of these three words quite certain, and renders it highly probable 
that we have to do with an Indo-European language. None of 
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the groups of sounds occurring in the rest of the inscription, 
nor any of the endings pf words so far as they may be guessed, 
present any reason for doubting this hypothesis ; and the glosses 
already mentioned can one and all be easily qonnected with Greek 
or Latin words {e.g, /Aoerov, mutumn) ; in fact it would be 
difficult to rebut the contention that they should all be regarded 
as mere borrowings, (R. S. C.) 

The towns of the Siculi, like those of the Sicani, formed no 
political union, but were under independent rulers. They played 
an important part in the history of the island after the arrivai of 
the Greeks (see Sicily). Their agricultural pursuits and the 
volcanic nature of the island made them worshippers of the gods 
of the nether world, and they have enriched mythology with 
some distinctly national figures. The most important of these 
were the Palici, protectors of agriculture and sailors, who had a 
lake and temple in the neighbourhood of the river Symaethus, 
the chief seat of the Siceli ; Adranus, father of the Palici, a god 
akin to Hephaestus, in whose temple a fire was always kept 
burning ; Hybla (or Hyblaea), after whom three towns were 
named, whose sanctuary was at Hybla Gereatis. The connexion 
of Demeter and Kore with Henna (the rape of Proserpine) and of 
Arethusa with Syracuse is due to Greek influence. The chief 
Sicel towns were : Agyrium (San Filippo d' Argiro ) ; Centuripa 
(or Centuripae ; Centorhi ) ; Henna (Castrogiovanni, a corruption 
of Castrum Hennae through the Arabic Casr-janni); Hybla, 
tliree in number, (a) Hybla Major, called Geleatis or Gereatis, on 
the river Symaethus, probably the Hybla famous for its honey, 
although according to others this was (b) Hybla Minor, on the E. 
coast N. of Syracuse, afterwards the site of the Dorian colony of 
Mcgara, (c) Hybla Heraea in the S. of the island. 

l<'or authontifs see Sicily. 

SICYON, or Secyon (the latter being the older form used by 
the natives), an ancient Greek city situated in northern Pelopon* 
nesus between Corinthia and Achaca. It was biiilt on a low 
triangular plateau about 2 rn. from the Corinthian Gulf, at the 
confluence of the Asopus and the Helisson, whose .sunken beds 
protected it on E. and W. Between the city and its port lay a 
fertile plain with olive-groves and orchards. Sicyon’s primitive 
name Aegialeia indicates that its original population was Ionian ; 
in the Iliad it appears as a dependency of Agamemnon, and its 
early connexion with Argos is further proved by the myth and 
surviving cult of Adrastus. After the Dorian invasion the com- 
munity was divided anew into the ordinary three Dorian tribes 
and an equally privileged tribe of lonians, besides which a class 
of Kopvin)<li 6 poi. or KaTiiimKo<l> 6 poi lived on the land as serfs. For 
some centuries Sicyon remained subject to Argos, whence its 
Dorian conquerors had come ; as late as 500 b.c, it acknowledged 
a certain suzerainty. But its virtual independence was estab- 
lished in the 7th century, when a line of tyrants arose and initiated 
an anti-Dorian policy. This dynasty, known after its founder 
Orthagoras as the Orthagoridae, exercised a mild rule, and there- 
fore lasted longer than any o^er succession of Greek tyrants 
(about 665--565 b.c.). Chief of these rulers was the founder’s 
grandson Clcisthenes—the uncle of the Athenian legislator of that 
name (see Cleisthsnes, 2). Besides reforming the city’s con- 
stitution to the advantage of the lonians and replacing Dorian 
cults by the worship of Dionysus, Cleisthenes gained renown as 
chief instigator and general of the First Sacred War (590) 
m the interests of the Delphians. From Herodotus’ famous 
account of the wooing of Agariste it may be inferred that he 
held intercourse with many commercial centres of Greece and 
south Italy. About this time Sicyon developed the various 
industries for which it was noted in antiquity. As the abode of 
the sculptors Dipoeny^ and Scyllis it gained pre-eminence in wood- 
carving and bronze work such as is still to be seen in the archaic 
metal facings found at Olympia. Its pottery, which resembled 
the Corintl^n ware, was exported with the latter as far as 
Etruria. In Sicyon also the art of painting was supposed to have 
been invited.” After the fall of the tyrants their institutimiB 
survived till the esnA of the 6th century, when the Dorian supre- 
maioy was re-established, perhaps by t^ agency of Sparta, and 
the city was enrolled, in tie Peloponnesian Lea^c. Henceforth 


its policy was usuajjy determined either by Sparta by its 
pow«rful neighbour Corinth. During the Persian wars Sicyon 
could place 3^00 hea\ j^armed men in the field ; its school of 
bronze sculptors still flourished, and produceckin Canachus (q.v,) 
a master of the late archaic style. In the 5th century it suffered 
like Corinth from the commercial rivalry of Athens in the western 

seas, and was repeatedly harassed by flying.squadrons of Athenian 
ships. In the Peloponnesian war Sicyon* foll<Jwed the lead of 
Sparta and Corinth. When these two powers quarrelled after^b^ 
peace of Nicias it remained loyal to the Spartans; but the 
latter thought it pnident to stiffen the oligarchic go^mment 
against a nascent democratic movement. Again in the Corinthian 
war Sicyon sided with Sparta and became its base of operations 
against the allied troops round Corinth. In 369 it was captured 
and garrisoned by the Thebans in their successful attack on the 
Peloponnesian League. On this occasion a powerful citizen 
named Euphron effected a democratic revolution and established 
himself tyrant by popular support. His deposition the 
Thebans and subsequent murder freed Sicyon for a season, but 
new tyrants arose with the help of Philip II. of Macedon. Never- 
theless during this period Sicyon reached its zenith as a centre 
of art: its school of painting gained fame under Eupompus 
and attracted the great masters Pamphilus and Apelles as 
students ; its sculpture was raised to a level hardly surpassed in 
Greece by Lysippus and his pupils. After participating in the 
Lamian war and the campaigns of the Macedonian pretenders the 
city was captured (303) by Demetrius Poliorcetes, who trans- 
planted all i^e inhabitants to the Acropolis and renamed the site 
Demetrias. In the 3Pd century it again passed from tyrant to 
tyrant, until in 251 it was finally liberated and enrolled in the 
Achaean League by Aratus (y.t>.). The destruction of Corinth 
(146) brought Sicyon an acquisition of territory and the presidency 
over the Isthmian games ; yet in Cicero’s time it bad fallen deep 
into debt. Under the empire it was quite obscured by the re- 
stored cities of Corinth and Patrae ; in Pausanias’ age (a.d. 150) 
it was almost desolate. In Byzantine times it became a bishop’s 

seat, and to judge by its later name “ Hellas ” it served as a refuge 
lor the Greeks from the Slavonic immigrants of the 8th century. 

The village of Vasfliko which now occupies the site is quite 
insignificant. On the plateau parts of the ancient fortifications 
are still visible, including the wall Between town and Acropolis 
near the southern apex. A little north of this wall are remains 
of a theatre and stadium, traces of aqueducts and foundations 
of buildings. The theatre, which was excavated by the American 
School of Archaeology in 1886-1887, 1891 and 18^, was built in 
the slope towards the Acropolis, probably in the first half of the 
4th century, and measured 400 ft. m diameter ; the stage was 
rebuilt in Roman times. The side entrances to the auditorium 
were covered in with vaults of Greek construction ; a curious 
feature is a tminel from below the stage into the middle of the 
auditorium. 


Authorities,— Stmbo, pp. 382, 389 ; Herodotus v. 67-68, vi. 9s, 

. 28 : Thuevdides i. 108. iii ; iv. '70. lat ? v. tit Ra * XAitfmkAn 



482-305 ; American Journal of Archaeology ^ v. (1889) ; 
viii. (189O pp. 288-400, XX. (1905) pp. 263-276: L. i^yer .m tixe 
Journal of Haienic Studies (1906), pp. 76-83 ; for coins, B. V. Head, 
Historia numorum (Oxford, 1887), pp. 343-346; also Numxs- 
lATics, section Greek, § “ Patrae, Sicyon.^' (M. O. B, C.) 

S1DDON8, SARAH (1755-1831), English actress, the eldest 
of twelve children of Roger . Kemble, was bom in the 

Shoulder of Mutton ” public-house, Brecon, Wales, on the 5th 
of July 1755. Through the special care of her mother in aead^ 
her to the schools in the towns where the company played, 
Sarah Kemble received a remarkably good education, aihhough 
she was accustomed to make her appeavanoe on the sta^ while 
still a child. She became asttac^d to William Siddons, an 
actor of the company ; but this was discountenlmeed her 
parenm, ^o wished her to accept the offer of a squire. Siddons 
was (fismissed from the company, and she was sent to a situation 
as lady’s maid to Mrs Greathead at Guy’s Cliff in Warwickshire. 
Here she recited Shakespeare, Milton and Rowe in the servants’ 
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hall, and pccasionally before aristocratic coiyipany, and here also 
she began to develop a capacity for sculpture which wasi^ub- 
scquently developed (between 1789 aifd 1790), and of which 
she provided samples in busts of herself and of her son. The 
necessary consent to her union with Siddonsrwas at last obtained, 
and the marriage took place at Trinity Qiurch, Coventry, on the 
26th of November 1773. It was while playing at Cheltenham 
in the following year* that Mrs Siddons met with the earliest 
deeded recognition of her powers as an actress, when by her 
representation of Belvidera in Otway’s Venice Presewed she 
moved te tears a party of people of quality ” who had come 
to scoff. Her merits were made known by them to Garrick, who 
sent his deputy to Cheltenham to see her as Calista in Rowe’s 
Fair Penitent^ the result being that she was engaged to appear 
at Drury^Lane at a salary of £5 a week. Owing to inex- 
perience as well as other circumstances, her first appearances as 
Portia and in other parts were unfortunate, and when, after 
playing with success in Birmingham, she was about to return to 
town she received a note from the manager of Drury I^ne stating 
that her services would not be required. Thus, in her own words, 
“ banished from Drury Lane as a worthless candidate for fame 
and fortune,” she again in the beginning of 1777 went on the 
circuit ” in the provinces. After a very successful engagement at 
Bath, beginning in 1778 and lasting five years, she again accepted 
an offer from Drury Lane, when her appearance as Isabella in 
Garrick’s version of Southerne’s Fated Marriage, on the loth of 
October 1782, was a triumph, only equalled in the history of the 
English stage by that of (Jarrick’s first night at Drury Lane in 
1741 and that of Edmund Kean’s in 1814. In her earlier years 
it was in scenes of a tender and melting character that she 
exercised the strongest sway over an audience ; but in the 
performance of Lady Macbeth, in which she appeared on the 
2nd of February 1785 for the first time in London, it was the 
grandeur of her exhibition of the more terrible passions as related 
to one awful purpose that held them spellbound. In Lady 
Macbeth she found the highest and best scope for her gifts. 
It fitted her as no other character did, and as perhaps it will never 
fit another actress. Her extraordinary and peculiar physical 
endowments — ^tall and striking figure, brilliant beauty, power- 
fully expressive eyes, and solemn dignity of demcanoui-t-«w 
abled her to confer a weird hiajesty on the character wHidi in- 
expressibly heightened the tragic awe surrounding her' fate. 
After Lady Macbeth she played Desdemona, Rosalind and 
Ophelia, all with great success ; but it was in Queen Catherine 
— which she first played on the occasion of her brother John 
Kemble’s spectacular revival of Henry VIII. in 1788— that she 
discovered a part almost as well adapted to her peculiar powers 
as that of Lady Macbeth. As Volumnia in Kemble’s Version of 
CorioUmus she also secured a triumph. In her early life she had 
attempted comedy, but her gifts in this respect were very limited. 
It was of course inevitable that comparisons should be made 
between her and hey only peer, Rachel, who Undoubtedly 
excelled her in intensity and the portrayal of fierce passion, but 
was a less finished artist and lacked Mrs Siddons’ dignity and 
‘pffthos. Though Mrs Siddons?' minute and systematic stydy 
perhaps gave a certain amount of stiffness to her representations, 
it conferred on them a symmetry and proportion to which 
Rachel never attained. Mrs Siddons formally retired from the 
stage in 1812, but occasionally appeared on special occasions even 
when advanced in years. Her last appearance was on the 9th of 
June 1819 as Lady Randolph in Home’s Douglas^ for the benefit 
of Mr and Mrs Charles Kemble. Her most striking impersona- 
tions^ besides the rdles already mentioned, were those of Zara in 
Congreve’s Mourning Bride, Constance in King John, Mrs 
Haller in The Stranger, and Elvira in Pizarro, In private life 
Mrs Siddons enjoyed the friendship and respect of many of the 
most eminent persons of her time. Horace Walpole at first 
refused to join the fashionable chorus of her praise, but he was 
ultimately won over. Dr Johnson wrote his name on the hem 
of her garment in the famous picture of the actress as the Tragic 
Muse by Reynolds (now in the Dulwich Gallery). ” I would not 
lose,” he said, ” the honour this opportunity afforded to me for 


my name going down to posterity on the hem of your garment.” 
Mrs Siddons died in London on the 8t^ of June 1831, and was 
buried in Paddington •(jjiurchyard. *. 

On the 14th of June 1897 Sir Henry Irving unveiled at Pad- 
dington Green a marble statue of her by Chavalliaud, after the 
portrait by Reynolds. There is also a large statue by Chantrey 
in Westminster Abbey. Portraits by Lawrence and Gains- 
borough arc in the National Gallery, and a portrait ascribed to 
Gainsborough is in the Garrick Club, London, which also possesses 
two pictures of the actress as I-ady Macbeth by George Henry 
Harlow. 

See Thomas Campbell, Life of Mrs Siddons (2 vola., 1834) ; Fitz- 
gerald, The Kembles (3 vols., 1871) ; Frances Ann Kemble, Records 
of a Girlhood (3 vols., 1878). 

SIDE (mod. Eski Adalia), an ancient city on the Pamphylian 
coast about 1 2 m. E. of the mouth of the Eurymedon. Possessing 
a good harbour in the days of small craft, it was the most im- 
portant place in Pamphylia. Alexander visited and occupied it, 
and there the Rhodian fleet defeated that of Antiochus the Great, 
and in the succeeding century the Cilician pirates established 
their chief seat. An inscription found on the site shows it to 
have had a considerable Jewish population in early Byzantine 
times. The great ruins, among the most notable in Asia Minor, 
have been re-occupied by some 200 families of Cretan Moslems. 
They cover a large promontory, fenced from the mainland by a 
ditch and wall which has been repaired in medieval times and is 
singularly perfect. Within this is a maze of structures out of 
which rises the colossal ruin of the theatre, built up on arches 
like a Roman amphitheatre for lack of a convenient hill-side 
to be hollowed out in the usual Greek fashion. The auditorium 
is little less perfect than that of Aspendus and very nearly as 
large; but the scena waU has collapsed over stage and proscenium 
in a cataract of loose blocks. The arches now afford shelter and 
stabling for the Cretans. Besides the theatres, three temples, 
an aqueduct and a nymphaeum are noticeable. 

See C. Lanckorouski, Les Vitles de la Pamphylie et de la Pisidie, i. 
(1890). (D. G. H.) 

.SIDEBOARD, a high oblong table fitted with drawers, cup- 
boards or pedestals, and used for the expo.sition or storage of 
articles required in the dining-room. Originally it was what 
its name implies — a side-table, to which the modern dinner- 
wagon very closely approximates. Then two- or three-tiered 
sideboards were in use in the Tudor period, and were perhaps the 
ancestors, or collaterals, of the court-cupboard, which in skeleton 
they much resembled. Early in the i8th century they began to 
be replaced by side-tables properly so called. They were one of 
the many revolutions in furniture produced by the introduction 
of mahogany, and those who could not afford the new and costly 
wood used a cheap substitute stained to resemble it. In the 
beginning these tables were entirely of wood and comparatively 
slight, but before long it became the fashion to use a marble slab 
instead of a wooden top, which necessitated a somewhat more 
robust construction ; here again there was a field for imitation, 
and marble was sometimes replaced by scagliola. Many of the 
sideboard tables of this period were exceedingly handsome, 
with cabriole legs, claw or claw and bill feet, friezes of acanthus, 
much gadrooning and mask pendants. Many such tables came 
from Chippendale’s workshops, but although that great genius 
beautified the type he found, he had no influence upon the 
evolution of the sideboard. That evolution was brought about 
by the growth of domestic needs. Save upon its surface, the side- 
board-table offered no accommodation ; it usually lacked even 
a drawer. Even, however, in the period of Chippendale’s zenith 
separate ** bottle cisterns ” and ” lavatoriei^ ” for the convenience 
of the butler in wasliing the silver as the meals proceeded were, 
sparsely no doubt, in use. By degrees it became customary to 
place a pedestal, which was reallyja cellarette or a plate-warmer, 
at each end of the sideboard-table. One of them would contain 
ice and accommodation for bottles, the other would be a cistern. 
Sometimes a single pedestal would be surmounted by a wooden 
vase lined with metal and filled with water, and fitted with a 
tap. To whom is due the brilliant inspiration of attaching the 
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pedestals to the table and creating a single piece of furniture out 
of three components th^ is nothing to show with certainty. 
It is most probable that the credit is due^o Shearer, who unques* 
tionably did. much for the improvement of the sideboard ; 
Hepplewhite and the brothers Adam distinguished themselves 
in the same field. The pedestals, when incorporated as an integral 
part of the piece, became cupboards and the vases knife-boxes, 
and, with the drawers, which had been occasionally used much 
earlier, the sideboard, in what appears to be its final form, was 
completed. Pieces exist in which the ends have been cut away 
to receive the pedestals. If Shearer and Hepplewhite laid its 
foundations, it was brought to its full floraison by Sheraton. 
By the use of fine exotic woods, the deft employment of satin 
wood and other inlays, and by the addition of gracefully orna- 
mented brass-work at the back, sometimes surmounted by candles 
to light up the silver, Sheraton produced effects of great elegance. 
But for sheer artistic excellence in the components of what 
presently became the sideboard, the Adams stand unrivalled, 
some of their inlay and brass mounts being almost equal to the 
first work of the great French school By replacing the straight 
outline with a bomb6 front, Hepplewhite added still further to 
the grace of the late iSth-centurj^ sideboard. No art remains 
long at its apogee, and in less than a quarter of a century the 
sideboard lost its grace, and, influenced by the heavy feeling of 
the Empire manner, grew massive and dull. Since the end of 
the 1 8th century there has indeed been no advance, artistically 
• speaking, in this piece of furniture. 

SIDGWIGK, HENRY (1838-1900), English philosopher, was 
born at Skipton in Yorkshire, where his father, the Rev. W. 
Sidgwick (d. 1841), was headmaster of the grammar-school, on 
the 31st of May 1838. He was educated at Rugby (where his 
cousin, subsequently his brother-in-law, E. W. Benson— after- 
wards archbishop — ^was a master), and at Trinity, Cambridge, 
where his career was a brilliant one. In 1859 he was senior 
classic, 33rd wrangler, chancellor’s medallist and Craven scholar. 
In the same year he was elected to a fellowship at Trinity, and 
soon afterwards appointed to a classical lectureship there. This 
post he held for ten years, but in 1869 exchanged his lectureship 
for one in moral philosophy, a subject to which he had been turn- 
ing his attention more and more. In the same year, finding that 
he could no longer declare himself a member of the Church of 
England, he resigned his fellowship. He retained his lectureship, 
and in 1 881 was elected an honorar>' fellow. In 1874 he published 
his Method oj Ethics (6th ed. 1901, containing emendations written 
just before his death), which first won him a reputation outside 
his university . In x 87 5 he was appointed praelector on moral and 
political philosophy at Trinity, in 1883 he was elected Knight- 
bridge professor of moral philosophy, and in 1885, the relipous 
test having been removed, his college once more elected him to a 
fellowship on the foundation. Besides his lecturing and literary 
labours, Sidgwick took an active part in the business of the 
university, and in many forms of social and philanthropic work. 
H^ was a member of the General Board of Studies from its 
foundation in 1882 till 1899 j he was also a member of the Council 
of the Senate of the Indian Civil Service Board and the Local 
Examinations and Lectures Syndicate, and chairman of the 
Special Board for Moral Science. He was one of the founders and 
first president of the Society for Psychical Research, and was a 
member of the Metaphysical Society. None of his work is more 
closely identified with his name than the part he took in pro- 
moting the higher education of women. He hel^d to start the 
higher local examinations for women, and the lectures held at 
Cambridge in preparation for these; It was at his suggesdon and 
with his help that Miss Clough opened a house of residence for 
students ; and when this had developed into Newnham College, 
and in 1^0 the North Hall was added, Mr Sidgwick, who had 
in 1876 married Eleanor Mildred Balfour (sister of A. J. Balfour), 
#ent with his wife to live there for two 3rears. After MisiCiough^s 
death in 189a Mrs Sidgwick became principal of the college, 
and she a^ her husband resided there for the rest of faxs life. 
Diiring this whole period Sidgwick took the deepest interest in 
the welfare of the college. In pcditics he was a Liberal, and 


became a Liberal Ui^nist in 1886. Early m 1900 he >ps forced 
by ik-health to resign his preffessorship, and he died on the 
28th of Augui^ of the s^e year. 

Though in many ways an excellent tcachea he was primarily 
a student, and treated his pupils as fellow-'kamers. He was 
deeply interested in psychical phenomena, but bk energies were 
primarily devoted to the study of reli^n.and pklosonliy. 
Brought up m the Church of England, he gradually driftedlrom 
orthodox Christianity, and as early as 1862 he described himielf 
as a theist. For the rest of his life, though he regarded Chris- 
tianity ^ “ indispensable and irreplaceable— looking at4t fxom a 
pciological point of view,” he found himself unable to return to 
it as a religion. In political economy he was a Utilitarian on 
the lines of Mill and Bentham ; his work was the careful investiga- 
tion of first principles and the investigation of ambiguitias 
rather than constructive. In philosophy he devoted hix^lf 
to ethics, and especiaUy to the examination of the ultimate 
intuitive principles of conduct and the problem of free will 
He gave up the psychological hedonism of Mill, and adopt^ 
instead a position which may be described as ethical hedonism, 
according to which the criterion of goodness in any given action 
is that it produces the greatest possible amount of pleasure. 
This hedonism, however, is not confined to the self (egoistic), 
but involves a due regard to the pleasure of others, and is, 
therefore, distinguished further as universalistic. Lastly, Sidg- 
wick returns to the principle that no man should act so as to 
destroy his own happiness, and leaves us with a somewhat 
unsatisfactory dualism. 

His chief works are Principles of PoliUcal Economy (1883, 30! ed. 
1901) ; Scope an^ Method of Economic Science (1883) ; Onitines of the 
History of Ethics (1886, 5th ed. 1902), enlarged from his article 
Ethics in tiie Encyclopaedia Britannica ; Elements of Politics (1891, 
2nd ed. 1897), an attempt to supply an adequate treatise bn the 
subject starting from the old hues of Bentham and Mill. The 
foUowing were pubhshed posthumoiudy : Philosophy: its Scope and 
Relations (1902) ; Lectures on the Ethics of Z. H, Oreen^ Mr Herbert 
Spence and /. Martineau (1902) ; The Development of European 
Polity (1903) ; Miscellaneous Essays and Addresses (1904) ; IJtiurss 
on the Philosophy of Kant (1905). 

His younger brother, Arthur Sidgwick, had a brflliant school 
and university career, being second classic at Cambridge’m i%x 
and becoming fellow of Trinity ; bift he devoted himswf thence- 
forth mainly to work as a teacher. After being for many years 
a master at Rugby, he became in 1882 fellow and tutor of Corpus, 
Oxford ; and from 1894 to 1906 was Reader in Greek in the uni- 
versity. He published a number of admirable classical school- 
books, including Greek Prose O876) and Greek (1^82). 
and texts (Virgil^ 1890; Aeschylus, 1880-1903), and welj 
known as a consummate classical scholar, remarkable for literary 
taste and general culture. In the college life of Corpus he took 
the deepest interest and had the most stimulating influenco ; 
and he also played an active part in social and p^tic^ move- 
ments from an advanced Liberal point of view. 

A Memoir of Hcn^ Sidgwick, written Cy his brother with the 
collaboration of his widow, was pubhshed in 1906. 

SlDl-BEL-ABBBS, chief town of on arrondissoinent m 
department of Oran, Algeria, 48 m. by rail S. of Own, 155* ft. 
above the sea, on the right bank of the Mckerra. Pop. (1906) of 
the town, 24,494 (of whom three-fourths are French or SpaniardA); 
of the commune, 29,088 ; of the arrondissoment, which inriudes 
17 conmxunes, 98,309. The town, which occupies an important 
strategic position in the plain dominated the escarpments of 
Mount Tessala, has barrack accommodation for 6000 troops, and 
is the headquarters of the rbgiment btranger, one of the two 
regiments Imown as the Foreign Legion. ) It is endr^d. liiy a 
crenellated and bastioned wall with a fosse, and h^ four gates, 
named) after Oran, Daia, Mascara and Hempen respectively. 
Starting from, the gates, two bioad streets, shaded 
tfwyene the toym east to west and noi^i to soiy^, tho) latter 
diVKhi^ tile civil from the military quarters. There are numetous 
fountains fed by the Mekerra. ^i-bel-Abbea ^is alte an inw 
portent ^cultural centre^ wheat, tobacco’^di alfa being tim 
chief articles of trade. Thm are numeronf wixieyasdsiand<oliva? 
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grbv^s m the vicinity* The town, founded by the French, 
(Mivns its name from the kubbli (tomb) of ar marabout named 
Sidi-bel-Abbes, near which a redoubt wa^ constructed by General 
Bodeau in 1843. The site of the town, formerly a swipip, has 
been thoroughly drained. The surrounding country is healthy, 
fertile and populous. 

SlDMOtTH, HBNRY ADDINGTON, ist Viscount ( ijsi - 
1844), English statesman, son of Dr Anthony Addington, 
Wjj^ born on the 30th of May 1757. Educated at Winchester 
College and Brasenose College, Oxford, he graduated in 1778, 
and took the chancellor’s prize for an English essay in 1779. 
Owing to his friendship with William Pitt he turned his attention 
to politics, and after his election as member of parliament for 
Devizes in 1784 gave a silent but steady support to the ministry 
of his frhmd. By close attention to his parliamentary duties, 
he obtained a wide knowledge of the rules and procedure of the 
House of Commons, and this fact together with his intimacy 
with Pitt, and his general popularity, secured his election as 
Speaker in Juno 1789. Like his predecessors, Addington con- 
tinued to be a partisan after his acceptance of this office, took 
part at times in debate when the house was in committee ; and 
on one occasion his partiality allowed Pitt to disregard the 
authority of the chair. He enjoyed the confidence of Geoige III., 
and in the royal interest tried to induce Pitt to withdraw his 
proposal for a further instalment of relief to Roman Catholics. 
Rather than give way on this question Pitt resigned office early 
in I Sox, when both he and the king uiged Addington to form 
a government. Addington consented, and after some delay 
caused by the king’s illness, and by the reluctance of several 
of Pitt’s followers to serve under him, became first lord of the 
treasury and chancellor of the exchequer in March 1801. The 
new prime minister, who was specially acceptable to George, 
was loyally supported by Pitt ; and lus first important work, 
the conclusion of the treaty of Amiens in March 1802, made him 
popular in the country. Signs, however, were not wanting that 
the peace would soon be broken, and Pitt, dissatisfied with the 
ministry for ignoring the threatening attitude of Napoleon, and 
making no preparations for a renewal of the war, withdrew his 
support. Addington then took steps to strengthen the forces of 
the crown, and suggested to Pitt that he should join the cabinet 
and that both should serve binder a new prime minister. This 
offer was declined, and a similar fate befell Addington’s subsequent 
proposal to serve under Pitt. When the struggle with France 
was renewed in May 1803, it became evident that as a war 
minister Addington was not a success ; and when Pitt became 
openly hostile, the continued confidence of the king and of a 
majority in the House of Commons was not a sufficient counter- 
poise to the ministry’s waning prestige. Although careful and 
industrious, Addington had no brilliant qualities, and his medi- 
ocrity afforded opportunity for attack by his enemies. Owing 
to his father’s profession he was called in derision ** the doctor,” 
and George Caning, yrho wrote satirical verses at his expense, 
referred to him on one occasion as happy Britain’s guardian 
gander.” Without waiting for defeat in the House he resigned 
^ OfNce in April 1804, and l^came the leader of the party known 
as the klip’s friends.” Pitt, who now returned to office, was 
soon reconcited with his old friend ; in January 1805 Addington 
was created Viscount Sidmouth, and became lord president of 
the council. He felt aggrieved, however, because his friends 
were not given a lar^r sWe of power, and when Pitt complained 
because some of them voted against the ministry, Sidmouth left 
the cabinet in July 1805. In February 1806 he became lord privy 
seal iii^the minist^ of Fox and Grenville, but resigned early in 
1807 when the government proposed to throw open commissions 
in the army and navy to Roman Catholics and Protestant 
dissenters ; in 18x2 he joined the cabinet of Spencer Perceval as 
lend president of the council, becoming home secret^ when the 
mkiikry was reconstructed the earl of Liverpool in the follow- 
ing June. The tei^ years during which he held this office coincided 
with much misery and unrest among the labouring classes, and 
the government policy, for which he was mainly responsible, 
was one of severe repression. In 1817 the Habeas Corpus Act 


was suspended, and Sidmouth issued a circular to the lords- 
lieutenant declaring that magistrates might apprehend and hold 
to bail persons accused^n oath of seditious libels. For this sitep 
he was severely attacked in parliament, and was accused of 
fomenting rebellion by means of his spies. Although shaken by 
the acquittal of William Hone on a charge of libel the govern- 
ment was supported by parliament ; and after the ‘‘ Manchester 
massacre ” in August 1819 the home secretary thanked the 
magistrates and soldiers for their share in quelling the riot. He 
was mainly responsible for the policy embodied in the ‘‘ Six Acts ” 
of 1819. In December 1821 Sidmouth resigned his office, but 
remained a member of the cabinet without official duties until 
1824, when he resigned owing to his disapproval of the recognition 
of the independence of Buenos Aires. Subsequently he took 
very little part in public affairs ; but true to his earlier principles 
he spoke against Catholic emancipation in April 1829, and voted 
against the Reform Bill in 1832. He died at his residence in Rich- 
mond Park on the 15th of February 1844, and was buried at 
Mortlake. In 1 781 he married Ursula Mary, daughter of Leonard 
Hammond of Cheam, Surrey, who died in 1811, leaving a son, 
William Leonard, who succeeded his father as Viscount Sidmouth, 
and four daughters. In 1823 he married secondly Marianne, 
daughter of William Scott, Baron Stowell (d. 1836), and widow 
of Thomas Townsend of Honington, Warwickshire. Sidmouth 
suffers by comparison with the great men of his age, but he was 
honest and courageous in his opinions, loyal to his friends, and 
devoted to church and state. 

The 2nd Viscount Sidrnouth (1794-1864) was a clergyman of 
the Church of England ; he was succeeded as 3rd Viscount by his 
son, William Wells Addington (b. 1824). 

See Hon. G. Pellew, Life of SidmotUh (London, i£47) ; Lord John 
Russell, Life and Times of C. /. Fox (I^ndon, 1859-1866) ; Earl 
Stanhope, Life of Pitt (London, 1861-1862) ; Sir G, C. Lewis, Essays 
on the Administrations of Great Britain (London, 1864) ; Spencer 
Walpole, History of England (London, 1878-1886). (A. W. H.^) 

SIDMOUTH, a market town and watering-place in the Honiton 
parliamentary division of Devonshire, England, on the river Sid 
and the English Channel, 167! m. W. by S. of London, by the 
London & South-Western railway. Pop. of urban district (1901 ) 
4201. Lying in a hollow, the town is shut in by hills which ter- 
minate in the forelands of Salcombe and High Peak, two sheer cliffs 
of a deep red colour. The shore line curves away, beyond these, 
westward to the Start and eastward to Portland — both visible 
from Sidmouth beach. The restored church of St Nicholas, 
dating from the 13th century, though much altered in the 15th, 
contains a window given by Queen Victoria in 1866 in memory 
of her father, the duke of Kent, who lived at Woolbrook Glen, 
close by, and died there in 1820. An esplanade is built along the 
sea-wall, and the town possesses golf links and other recreation 
grounds. I'he bathing is good, the climate warm. Formerly of 
some importance, the harbour can no longer be entered by large 
vessels, and goods are transhipped into fiat-bottomed lighters 
for conveyance ashore. Fishing is extensively carried on and 
cattle fairs are held. In the 1 3th century Sidmouth was a borough 
governed by a port- reeve. Tradition tells of an older town 
buried under the sea ; and Roman coins and other remains have 
been washed up on the beach. Ttaces of an ancient camp exist 
on High Peak. 

SIDNEY ^or Sydney), ALGERNON (1622-1683), English 
pditician, second son of Robert, 2nd earl of Leicester, and of 
l^rothy Percy, daughter of Henry, 9th eari of Northumberland, 
was bom at Penshurst, Kent, in 1622. As a boy he showed 
much talent, which was carefully trained under his father’s eye. 
In 163a with his elder brother Philip he accompanied his father 
on his mission as ambassador extraordmai^ to Christian IV. of 
Denmark, whom he saw at Rendsburg. In May 1636 Sid^ 
went with his father to Paris, wherehe became a general favourite^ 
and from there to Rome. In October E64J he was given a troop 
in his father’s regiment in Ireland, of wl^h his brother> known 
as Lord Lisle, was in command. In August 1643 the brothers 
returned to England. At Chester Uiair horses were takemby the 
Royalists, wheroupon they again, fmt out to sea mud landed 
at Liverpool. Here they were detained by the ParUamentajy 
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commissionersi and by them sent up to London for safe custody. 
Whether this was intendjsd by Sidney or no, it is certain that 
frona thb time he ardently attadied himsqjif to the Pariiamenta^ 
cause. On the loth of May 1644 he was made captain of horse in 
Manchester’s army, under the Eastern Association. He was 
shortly afterwards made lieutenant-colonel, and charged at the 
head of his regiment at Marston Moor (2nd July), where he was 
wounded and rescued with difiiculty. On the 2nd of April 1645 
he was given the command of a cavalry regiment in Cromwell’s 
division of Fairfax’s army, was appointed governor of Chichester 
on loth May, and in December was returned to parliament for 
Cardiff. In July 1646 he went to Ireland, where his brother 
was lord-lieutenant, and was made lieutenant-general of horse 
in that kingdom and governor of Dublin. Leaving London on 
ist of February 1647, Sidney arrived at Cork on the 22nd. He 
was soon (8th April), however, recalled by a resolution of the 
House passed through the interest of l.ord Inchiquin. On the 
7 th of May he received the thanks of the House of Commons. 
On the 13th of October 1648 he was made lieutenant of Dover 
castle, of which he had previously been appointed governor. He 
was at this time identified with the Independents as opposed to 
the Presbyterian party. He was nominated one of the com- 
missioners to try Cluirles I., but took no part in the trial, retiring 
to Penshurst until sentence was pronounced. That Sidney- 
approved of the trial, though not of the sentence, there can, 
however, be little doubt, for in Copenhagen he publicly and 
.vigorously exqiressed his concurrence. On the 15th of May 1649 
he was a member of the committee for settling the succession 
and for regulating the election of future parliaments. Sidney lost 
the governorship of Dover, however, in March 1651, in conse- 
quence, apparently, of a quarrel with his officers. He then went 
to the Hague, where he quarrelled with Lord Oxford at play, 
and a duel was only prevented by their friends. He returned to 
England in the autumn, and henceforward took an. active share 
in parliamentary work. On the 25th of November Sidney was 
elected on the council of state and was evidently greatly con- 
sidered, In the usurpation of Cromwell, however, he utterly re- 
fused all concurrence, nor would he leave his place in parliament 
except by force when Cromwell dispersed it on the 20th of April 
1653. He immediately retired to Penshurst, where he was con- 
cerned chiefly with family affairs. In 1654 he again went to the 
Hague, and there became closely acquainted with De Witt. 
On his return he kept entirely aloof from public affairs, and it is 
to this period that the Essay on Love is ascribed. 

Upon the restoration of the Long Parliament, in May 1659, 
Sidney again took his seat, and was placed pn the council of state. 
He showed himself in chis office especially anxious riiat the 
militiyry power should be duly subordinated to the civil. In June 
he was appointed one of three commissioners to mediate for a 
peace between Denmark, supported by Holland, and Sweden. 
He was probably intended to watch the conduct of his colleague, 
Admiral Montagu (afterwards ist earl of Sandwich), who was in 
command of the Baltic squadron. Of his character we have 
an interesting notice from VTOtelocke, who refused to accompany 
him on the ground of his overruling temper , and height.” 
Upon the conclusion of the treaty he went to Stockholm as 
plenipotentiary ; and in both capacities he behaved with 
resolution and address. When the restoration of Charles II. took 
place Sidney left Sweden, lon the 28th of June 1660, bringing 
with him from the king of Sweden a rich present in testimony 
of the estimatiem in which he was held. Sidney went first to 
Copenhagen, and then, being doubtful of his ipeception by ^e 
English court, settled at Hamburg. From there he wwte a 
celebratpc} let.ter vindif^ting his conduct, which will be found in 
the Somers Tracts,, He shortly afterwards left Hamburg, and 
passed through Germany by way of Venice to Rome. Sia stay 
there, however, embittered, by niisunderatandii;ij;s with, his 
father ^d coi^e^uent str^ for money. Five jl 4 lTngs a day, 
he s^yp, serve^ him ftf^d two men vexy well for mi^i (Sink axid 
firing. He devoured h^npelf to the study of books,, birds and t^ees, 
and spi^s of hj® natural delight ip solitude largely in-, 
creased^ In h? left Italy, passed through iSwitzerland, 


where he visited Lujlow, and came to Brussels ,in September, 
wheue his portrait* was painted *by van Egmondt; it is now at 
Penshurst. had thoughts of joining the imperial service, 
and offe^id to transport from England a body of the old Common.^ 
wealth men ,* but this was refused by the English court It is 
stated that the enmity against him was $0 great that now, as on 
other occasions, attempts were made to assassinate him. On the 
breaking out of the Dutch war, Sidney, who was at the Hague^ 
urged an invasion of England, and shortly afterwards went^ 
Paris, where he offered to raise a rebellion in England on receipt 
of 100,000 crowns. Unable, however, to come to terms Vrith the 
French government, he once more went into retirement in 
this time to the south of France. In August 1670 he was again in 
Paris, and Arlington proposed that he should receive a pension 
from Louis ; Charles II. agreed, but insisted that Sidnj^y should 
return to Languedoc. In illustration of his austere prinqiixles it 
is related that, Louis having taken a fancy to a horse belpi^ing to 
him and insisting on possessing it, Sidney shot the animal, wbiph, , 
he said, “ was born a free creature, had served a free man, and 
should not be mastered by a king of slaves.” His father was now 
very ill, and after much difficulty Sidney obtained leaye to come 
to England in Ihe autumn of 1677. I«eicester died in 

November; and legal business connected with other portions 
of the succession detained Sidney from returning to Fra^e as he 
had intended. He soon became involved in political intrigue, 
joining, in general, the country party, and holding close 00m- 
munication with Barillon, the French ambassador. In the 
beginning of 1679 he stood for Guildford, and was warmly 
supported by William- Penn, with whom he had long been in- 
timate, and to whom he is said (as is now thought, erroneously) 
to have afforded assistance in drawing up the constitution of 
Pennsylvania. He was defeated by court influexice, lyid his 
petition to the House, complaining of an undue return, never 
came to a decision. His Letters to Henry SavUe, written at this 
period, are of great interest. He was in Paris, apparejatjy only 
for a short while, in November 1679. I*^to the prosecution of thie 
Popish Plot Sidney threw himself warmly, and was among those 
who boked to Monmouth, ratto than to Orange, . to t^e the 
place of James in the succession, though he afterwards disr 
claimed all interest m such a question. He now stpod [for 
Braraber (Sussex), again with Penn's support, and , a (double 
return was made. He is reported on the 10th of August 1679,08 
being elected for Amersham (Buckingham) with Sir Roger & 11 . 
When parliament met, however, in October 1680, his election wa? , 
declared void. But now, under the idea that an alfian^ berijifeeai 
Charles and Orange would be more hostile to English liberty 
than would the progress of the French arme, he acted with 
Barillon in influencing members of parliament in ^ sense, andi; 
is twice mentioned as receiving the sum of 500 guineas freu^ the ( 
ambassador. Of this there is no actualyprcc^, 
possible that Barillon entered sums in his founts I^wis, 
which he never paid away* In any case ii;is to be rexoambej^ 
that Sidney is not charged with receiving mo^ey for advocatu^ 
opinions which he did not enthusiastically hpld. , , 

Upon the dissolution of the last of Charles’s parliament^ 
the king issued a justificatory declaration; This was . at once 
answered by a paper entitled A Just and Modest Vindif^ation^ 
the first sketch of which is imputed, to Sidney. It was then, 
too, that his most celebrated production, tbe Diuouii(ee 5 \icorh. 
ceming Government, was concluded, in which he.fupl^cfidf, the . 
doctrine of the mutual compact and travers^, High Toiy^j 
positions from end to. end. In especial he vindicates > the pr<^, 
priety of resistance to kingly oppression or mbryle, upholds 
existence of an hereditary nobility int^ested in their county’s 
good ^ firmest b^er against such opfression, and .mW^ 
tains the authoriw ox psrliai^ta. In point the 
constitution, which he ardently admires, is, ne says^ ^s^jnenug^:, 
the prerogatives of the crpvfn are , diapropprriona^y . gpeat^ 
the. peerage has been degraded by pew aeations,; , and 
meats are slighted. i-it '.m ./i.c ■ 

For a long ^bile Sidney kept himself alpqf .from 
Monmouth, to whom be was introduced by liordi toward*., 
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the defcith dT Shaftesbury, howeverj^ in November 1682, he entered 
into the conferences held between MonmouthJ Russell, Es^x, 
Hampden and others. That treasonabln talk went on seems 
certain, but it is ptobable that matters went no further The 
watchfulness of the court was, however, aibused, and on the 
discovery of the Rye House Plot, Sidney, who had always been 
regarded in a vague way as dangerous, was arrested while at 
dinner on the 26th of }une 1683. His papers were carried off, 
antMie was sent at once to the Tower on a charge of high treason. 
For a considerable while no evidence could be found on which 
to establish a charge. Jeffreys, however, was made lord chief- 
justice in September ; a jury was packed ; and, after consulta- 
tions between the judge and the crown lawyers, Sidney was 
brought to listen to the indictment on the 7th of November. 
The trial began on the 21st of November : Sidney was refused a 
copy of the indictment, in direct violation of law, and he was 
refused the assistance of counsel. Hearsay evidence and the 
testimony of the perjured informer Lord Howard, whom Sidney 
had been instrumental in introducing to his friends, were first 
produced. This being insufficient, partial extracts from papers 
found in Sidney’s study, and supposed only to be in his hand- 
writing, in which the lawfulness of resistance to oppression was 
upheld, were next relied on. He was indicted for ** conspiring 
and compassing the death of the king.” Sidney conducted his 
(?.asc throughout with great skill ; he pointed especially to the 
"act that Lord Howard, whose character he easily tore to shreds, 
was the only witness against him as to treason, whereas the law 
iCquired two, that the treason was not accurately defined, that 
:io proof had been given that the papers produced were his, 
and that, even if that were proved, these papers were in no way 
connected with the charge. Against the determination to secure 
a conviction, however, his courage, eloquence, coolness and skill 
were of no avail, and the verdict of “ guilty ” was given. On 
the 25th of November Sidney presented a petition to the king, 
praying for an audience, which, however, under the influence of 
James and Jeffreys, Charles refused. On the 26th he was brought 
up for judgment, and again insisted on the illegality of his con- 
viction. Upon hearing his sentence he gave vent to his feelings 
in a few noble and beautiful words. Jeffreys having suggested 
that his mind was disordered,ihe held out his hand and bade the 
chief-justice, feel how calm and steady his pulse was. By the 
advice of his friends he presented a second petition, offering, 
if released, to leave the kingdom at once and for ever. The 
supposed necessity, however, of checking the hopes of Mon- 
mouth’s partisans caused the king to be inexorable. The last 
days of Sidne^r’s life were spent in drawing up his Apology and 
in discourse with Independent ministers. He was beheaded on 
the morning of the 7th of December 1683. His remains were 
buried at PenShurst (O. A.) 

SIR HENRY (1529-1586), lord deputy of Ireland, 
was the eldest son of Sir William Sidney, a prominent politician 
iind courtier in the rwgns of Henry VTTI. and Edward VI., 
from both of vrhom he received extensive grants of land, in- 
^cljj^ing the manor of. Penshurst in Kent, which became the 
principal residence of the family. Henry was brought up at court 
iis the companion of Prince Edward, afterwards King Edward 
VI. ; and he continued to enjoy the favour of the sovereign 
throughout the reigns of Edward and Mary. In 1556 he went to 
Ireland with the lord depu^, the earl of Sussex, who in the 
previous year had married his sister Frances Sidney ; and from 
the first he had a large share in the administration of the country, 
especially in the military measures taken by his brother-in-law 
for bringing the native Irish chieftains into submission to the 
English Crown. In the course of the lord deputy’s Ulster 
expedition in 1557 Sidney devastated the island of Rathlin ; and 
during the absence of Sussex in England in the following year 
Sidney was charged with the sole responsibility for the govern- 
ment of Ireland, which he conducted with marked ability and 
succew. A second absence of the lord deputy from 'Ireland, 
occasioned by the accession of Queen Elizabeth, threw the chief 
contrOlinto Sidney’s hands at the outbreak of trouble with Shane 
O’Neill, and hd displayed great skill in temporizing with that 


redoubtable chieftain till Sussex reluctantly returned to his 
duties in August 1559. About the sama time Sidney resigned 
his office of vice-treasureaof Ireland on being appointed president 
of the Wilsh Marches, and for the next few years he resided 
chiefly at Ludlow Castle, with frequent visits to the court in 
London. 

In 1565 Sidney was appointed lord deputy of Ireland in place 
of Sir Nicholas Arnold, who had succeeded the earl of Sussex in 
the previous year. He found the country in a more impoveiished 
and more turbulent condition than when he left it, the chief 
disturbing factor being Shane O’Neill in Ulster. With difficulty 
he persuaded Elizabeth to sanction vigorous measures against 
O’Neill ; and although the latter successfully avoided a decisive 
encounter, Sidney restored O’Neill’s rival Calvagh O’Donnell 
to his rights, and established an English garrison at Derry which 
did something to maintain order. In 1567 Shane was murdered 
by the MacDonnells of Antrim (see O’Neill), and Sidney was 
then free to turn his attention to the south, where with vigour 
and determination he arranged the quarrel between the earls of 
Desmond and Ormonde, and laid his hand heavily on other dis- 
turbers of the peace ; then, returning to Ulster, he compelled 
Turlough Luineach O’Neill, Shane’s successor in the clan chief- 
tainship, to make submission, and placed garrisons at Belfast 
and Qurrickfergus to overawe Tyrone and the Glynns. In the 
autumn of 1567 Sidney went to England, and was absent from 
Ireland for the next ten months. On his return he urged upon 
Cecil the necessity for measures to improve the economic con- 
dition of Ireland, to open up the country by the construction of 
roads and bridges, to replace the Ulster tribal institutions by a 
system of freehold land tenure, and to repress the ceaseless 
disorder prevalent in every part of the island. In pursuance of 
this policy Sidney dealt severely with the unruly Butlers in 
Munster, At Kilkenny large numbers of Sir Edmund Butler’s 
followers were hanged, and three of Ormonde’s brothers were 
attainted by an act of the Irish parliament in 1570. Enlightened 
steps were taken for the education of the people, and encourage- 
ment was given to Protestant refugees from the Netherlands to 
settle in Ireland. 

Sidney left Ireland in 1571, aggrieved by the slight appreciation 
of his statesmanship shown by the queen ; but he returned thither 
in September 1575 with increased powers and renewed tokens 
of royal approval, to find matters in a worse state than before, 
especially in Antrim, where the MacQuillins of the Route and 
Sorley Boy MacDonnell {q.v,)yrtrt the chief fomenters of disorder. 
Having to some extent pacified this northern territory, Sidney 
repaired to the south, where he was equally successful in making 
his authority respected. He left his mark on the administrative 
areas of the island by making shire divisions on the English model. 
At on earlier period he had already in the north combined the 
districts of the Ardes and Clandeboye to form the county of 
Carrickfergus, and had converted the country of the O’Farrells 
into the county of Longford ; he now carried out a similar 
policy in Connaught, where the ancient Irish district of Thomond 
became the county Clare, and the counties of Galway, Mayo, 
Sligo and Roscommon were also delimited. He suppressed a 
rebellion headed by the earl of Clanricarde and his sons in 1576, 
and hunted Rory O’M ore to his death two years later. Meantime 
Sidney’s methods of taxation had caused discontent among 
the gentry of the Pale, who carried their grievances to Queen 
Elizabeth. Greatly to Sidney’s chagrin the queen censured his 
extravagance, and notwithstanding his distinguished services 
to the crown he was recalled in September 1578, and was coldly 
received by Elizabeth. He lived chiefly at Ludlow Castle for 
the remainder of his life, performing his cKities as president of 
the Welsh Marches, and died there on the 5th of May 1586. 

Sir Henry Sidney was the ablest statesman charged with the 
government of Ireland in the i6ith century ; and the meagre 
recognition which his unrewarded services received was a con- 
spicuous example of the ingratitude of Elizabeth. Sidney 
married in 1551 Maiy, eldest daughter of John Dudley, duke of 
Northumberiwd, by whom he had three sons and four daughters. 
His eldest son was Sir Philip Sidney (^.v.), and his second was 
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Robert Sidney, ist earl of Leicester (q.v .) ; his daughter Mary 
married Heniy Herbert, and earl of Pembroke, and by reason of 
herteociation with her brother Philip* was one of the most 
celebrated women of her time (see Pembroke, Earls of). 

See Calendar of State Papers relating to Ireland, Henry V III. • 
Elixaheth ; Calendar of the Carew MSS. ; J. O'Donovan’s edition of 
The Annals of Ireland by the lour Masters (7 vols., Dublin, 1851) ; 
Holinshed’s Chronicles, vol. iii. (6 vols., London, 1807) ; Richard 
Ireland under the Tudors (3 vols., London, 1885) ; Calendar 
of Ancient Pecords of Dublin, edited by Sir J. T. Gilbert, vols. i. and ii. 
(Dublin, 1889) ; Sir J. T. Gilbert, History of the Viceroys of Ireland 
(Dublin, 1865) ; J. A. Froude, History of England {12 vols., London, 
1856-1870), (R. J. M.) 

SIDNEY, SIR PHILIP (1554-1586), English poet, statesman 
and soldier, eldest son of Sir Henry Sidney and his wife Mary 
Dudley, was bom at Penshurst on the 30th of November 1554. 
His father, Sir Henry Sidney (1529-1586), was three times lord 
deputy of Ireland, and in 1560 became lord president of Wales. 
Philip Sidney's childhood was spent at Penshurst ; and before he 
had completed his tenth year he was nominated by his father 
lay rector of Whitford, Flintshire. A deputy was appointed, jmd 
Philip enjoyed the revenue of the benefice for the rest of his life. 
On the 17th of October 1564 he was entered at Shrewsbury school, 
not far from his father’s official residence at Ludlow Castle, on the 
same day with his life-long friend and first biographer, Fulke 
Greville. An affectionate letter of advice from his father and 
mother, written about 1565, was preserved and printed in 1591 
(A Very Godly Letter . . . ). In 1568 Sidney was sent to Christ 
Church, Oxford, where he formed lasting friendships with 
Richard Hakluyt and William Camden. But his chief companion 
was Fulke Greville, who had gone to Broadgates Hall (Pembroke 
College). Sir Henry Sidney was already anxious to arrange 
an advantageous marriage for his son, who was at that time heir 
to his uncle, the earl of Leicester; and Sir William Cecil agreed 
to a betrothal with his daughter Anne. But in 1571 tlie match 
was broken off, and Anne Cecil married Edward Verc, 17th 
earl of Oxford. In that year Philip left Oxford, and, after some 
months spent chiefly at court, received the queen’s leave in 1572 
to travel abroad for his attaining the knowledge of foreign 
languages.” 

He was attached to the suite of the earl of Lincoln, who was 
sent to Paris in that year to negotiate a marriage between Queen 
Elizabeth and the due d’Alen9on. He was in the house of Sir 
Francis Walsingham in Paris during the massacre of Saint 
Bartholomew, and the events he witnessed no doubt intensified 
his always militant Protestantism. In charge of Dr Watson, 
dean, and afterwards bishop, of Winchester, he left Paris for 
Lorraine, and in March of the next year had arrived in Frankfort 
on the Main. He lodged there in the house of the learned printer 
Andrew Wechel, among whose guests was also Hubert Languet. 
Fuike Greville describes Philip Sidney when a schoolboy as 
characterized by “ such staidness of mmd, lovely and familiar 
gravity, which carried grace and reverence far above greater 
years.” “ Though I lived with him, and knew him from a child,” 
he says, ” yet 1 never knew him other than a man.” These 
qualities attracted to him the friendship of grave students of 
affairs, and in France he formed close connexions with the 
Huguenot leaders. Languet, who was an ardent supporter of 
the Protestant cause, conceived a great affection for the younger 
man, and travelled in his company to Vienna. In October Sidney 
left for Italy, having first of all entered into a compact with his 
friend to write every week. This arrangement was not strictly 
observed, but the extant letters, more numerous on Languet's 
side than on Sidney’s, afford a considerable insight into Sidney's 
moral and politi^ development. Languet’s letters abound 
with sensible and affectionate advice on his studies and his 
affairs generally. 

Sidney settled for some time in Venice, and in February 1574 
he sat to Paolo Veronese for a portrait, destined for Languet. 
His friends seem to have feared that his zeal for Protestantism 
might be corrupted by his stay in Italy, and Languet exacted 
from him a promise that he would not go to Rome. In July he 
was seriously ill, and immediately on his recovery started for 
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Vienna. From thgrelie accompanied Languet to Poland, where 
he is said to have been asked to become a candidate for the vacant 
crown. On hiS return tb Vienna he fulfilled .vague diplomatic 
duties A the impepal court, perfecting himself meanwhile, 
in company with Edward Wotton, in the art of horsemanship 
under John Pietro Pugliano, whose skill and wit he celebrates 
in the opening paragraph of the Defence of Poesie. He addressed 
a letter from Vienna on the state of affairs to Lord Burghl^, 
in December 1574. In the spring of 1575 he followed the court 
to Prague, where he received a summons to return home^ appar- 
ently because Sir Francis Walsingham, who was now secretary of 
state, feared that Sidney had leanings to Catholicism. 

His sister, Mary Sidney, was now at court, and he had an 
influential patron in his uncle, the earl of Leicester. He accom- 
panied the queen on one of her royal progresses to Kenilworth, and 
afterwards to Chartley Castle, the seat of Walter Devereux, earl 
of Essex. There he met Penelope Devereux, the ” Stella ” of the 
sonnets, then a child of twelve. Essex went to Ireland in 1 576 to 
fill his office as earl marshal, and in September occurred his 
mysterious death. Philip Sidney was in I reland with his father at 
the time. Essex on his deathbed had desired a match between 
Sidney and his daughter Penelope. Sidney was often harassed 
with debt, and seems to have given no serious thought to the 
question for some time, but Edward Waterhouse, an agent of 
Sir Henry Sidney, writing in November 1576, mentions ” the 
treaty between Mr Philip and my Lady Penelope ” {Sidney 
Papers, i. p. 147). In the spring of 1577 Sidney was sent to con- 
gratulate Louis, the new elector Palatine, and Rudolf II., who 
had become emperor of Germany. He received also general in- 
structions to discuss with various princes the advancement of the 
Protestant cause. 

After meeting Don John of Austria at Louvain, March 1577, 
he proceeded to Heidelberg and Prague. He persuaded the 
elector’s brother, John Casimir, to consider proposals for a 
league of Protestant princes, and also for a conference among 
the Protestant churches. At Prague he ventured on a harangue 
to the emperor, advocating a general league against Spain and 
Rome. This address naturally produced no effect, but does not 
seem to have been resented as much as might have ^en expected. 
On the return journey he visited WiHlam of Orange, who formed 
a high opinion of Sidney. In April 1577 Mary Sidney married 
Henry Herbert, 2nd earl of Pembroke, and in the summer 
Philip paid the first of many visits to her at her new home at 
Wilton. But later in the year he was at court defending his 
father’s interests, particularly against the earl of Ormonde, who 
was doing all he could to prejudice Elizabeth against the lord 
deputy. 

Sidney drew up a detailed defence of his father's Irish govern- 
ment, to be presented to the queen. A rough draft of four of the 
seven sections of this treatise is preserved in the British Museum 
{Cotton MS., Titus B, xii. pp. 557-559), ^d even in its frag- 
mentary condition it justifies the high estimate formed of it 
by Edward Waterhouse {Sidney Papers, p. 228). Sidney watched 
with interest the development of affairs in the Netherlands, buff 
was fully occupied in defending his father’s interests at court. He 
came alk) in close contact with many men of letters. In 1578 he 
met Edmund Spenser, who in the next year dedicated to him 
his Shepherdes Calendar, With Sir Edward Dyer he was a 
member of the Areopagus, a society which sought to introduce 
classical metres into English verse, and many strange experi- 
ments were the result. In 1578 the earl of Leicester entertained 
Elizabeth at Wanstead, Essex, with a mairaue, The Lady of the 
May, written for the occasion by Philip adney. But though 
Sidney enjoyed a high measure of the queen’s favour, he was not 
permitted to gratify his desire for active employment. He was 
already more or less involved in the disgrace of his uncle 
Leicester, following on that nphleman's marriage with Lettice, 
countess of Essex, when, in 1579, he had a quarrel on the tennis- 
court at Whitehall with the earl Of Oxford Sidney proposed 
a duel, which was forbidden by Elizabeth. There was more in 
the quarrel than appeared on the surface. Okford was one of the 
chief supporters of the queen’s proposed mairiage with Alen9on, 



SIDNEY, SIR PHILIP 


44 

iio>y due C’Anjou, and Sidney, in giving tthe lie to Oxford, 
affronted the leader of the French party. In 'January 1580^ he 
went further in his opposition to the matoh, addressing to Eliza- 
beth a long letter h which the arguments against the alliance 
were elaborately set forth. This letter (Sidnhy Papers, pp. 287- 
292), in spite of some judicious compliments, was regarded, 
not unnaturally, by the queen as an intrusion. Sidney was 
compelled to retire from court, and some of his friends feared 
for -his personal safety. A letter from Languet shows that he 
had WTitten to Elizabeth at the instigation of ** those whom he 
w«'4s bound to obey,” probably Leicester and Walsingham. 

Sidney retired to Wilton, or the neighbouring village of 
Ivychurch, wliere he joined his sister in writing a paraphrase 
of the Psalms. PIcre too he began his Arcadia, for his sister’s 
iimnscmcnt and pleasure. In October 1580 he addressed a long 
letter of advice, not without affectionate and colloquial inter- 
ruptions, to his brother Robert, then about to start on his con- 
tinental tour. This letter {Sidney Papers, p. 283) was printed in 
Profitable Instructions for Travellers (1633). it seems that a 
promise was exacted from him not to repeat his indiscretions 
in the matter of the French marriage, and he returned to court. 
In view of the silence of contemporary authority, it is hardly 
possible to assign definite dates to the sonnets of Astrophel and 
Stella, Penelope Devereux was married against her will to 
Robert, Lord Rich, in 1581, probably very soon after the letter 
from Penelope’s guardian, the earl of Huntingdon, desiring the 
(jucen’s consent. The earlier sonnets are not indicative of over- 
\yhelming passion, and it is a reasonable assumption tliat Sidney’s 
liking for Penelope only developed into passion when he found 
that she was passing beyond his grasp. Mr A. W. Pollard assigns 
tlie magnificent sequence beginning with No. 33 — 

“ I might 1 unhappy word — O me, I might, 

And then would not, or could not, see my blisse," — 

to the period following on Stella’s reappearance at court as lady 
Rich. It has been argued that the whole tenor of Philip’s life 
and character was opposed to an overmastering passion, and 
that there is no ground for attaching biographical value to these 
sonnets, which were merely Petrarchan exercises. That Sidney 
was, like his contemporaries, a careful and imitative student 
of French and Italian sonnel^ is patent. He himself confesses 
in the fir.st of the series Uiat he “ sought fit words to paint the 
blackest face of woe,” by oft turning others’ leaves ” before he 
obeyed the command of his muse to “ look in his heart and write.” 
The account of his passion is, however, too circumstantial to be 
lightly regarded as fiction. Mr Pollard sees in the sonnets a 
description of a spiritual struggle between his sense of a high 
political mission and a disturbing pas.sion calculated to lessen fis 
efforts in a larger sphere. It seems certain, at any rate, that he I 
was not solely preoccupied with scruples against his love for 
Stella because she was already married. He had probably been 
writing sonnets to Stella for a year or more before her marriage, 
and he seems to have continued to address her after his own 
marriage. Thomas Nash defined the general argument epigram- 
m^ically as “ cruel chastity — the prologue Hope, the epilogue 
llespair.” But after Stella’s final refusal Sidney recovered his 
earlier serenity, and the sonnet placed by Mr Pollard at the 
end of the series — ” Leave me, 0 Love, which reachest but to 
dust ’’—expresses the triumph of the spirit. 

Meanwhile he prosecuted his duties as a courtier and as member 
for Kent in parliament. On the 15th and i6th of May i^8i 
he was one of the four challengers in a tournament arrang^ in 
honour of the visit of the duke of Anjou. In 1579 Stephen 
Gosson had dedicated to Sidney his School of Abuse, an attack 
on the st^e. and incidentally on poetr>\ Sidney was probably 
moved by this treatise to write nis own Apologie for Poetrie 
dating from about 1581. In 1583 he was knighted in order that 
he might act as proxy for Prince John Casimir, who was to be 
installed as Knight of the Garter, and in the autumn of that year 
he m^ied Frances, daqghter of his friend and patron Sir Francis 
Walsmgham, a girl of fourteen or fifteen years of age. In 1584 
he met Giordano Bruno at the house of his friend Fulke Grevffle 
and two of the philosopher’s books are dedicated to him. ^ 


Sidney was employed about this time in' the translation from 
the French of his friend Du Plessis Mornay’s treatise on the 
Christian religion. He still desired active service and took in 
eager interest in the enteiprises of Martin Frobisher, Richard 
Hakluyt and Walter Raleigh. In 1584 he was sent to Irance to 
condole with Henty III, on the death of his brother, the duke of 
Anjou, but the king was at Lyons, and unable to receive the 
einbassy. Sidney’s intere.st in the struggle of the Protertant 
princes against Spain never relaxed. He recommended that 
Elizabeth should attack Philip II. in Spain itself. So keen an 
interest did he take in this policy that he was at Plymouth about 
to sail with Francis Drake’s fleet in its expedition against the 
Spanish coast (1585) when he was recalled by the queen’s orders. 
He was, however, given a command in the Netherlands, where he 
was made governor of Flushing. Arrived at his post, he con- 
stantly urged resolute action on his commander, the earl of 
Leicester, but with small result. In July 1586 he made a success- 
ful raid on Axel, near Flushing, and in September he joined the 
force of Sir John Norris, who was operating against Zutphen. 
On the 22nd of the month he joined a small force sent out to 
intercept a convoy of provisions. During the fight that ensued 
he was struck in the thigh by a bullet. He succeeded in riding 
back to the camp. The often-told story that he refused a cup 
of water in favour of a dying soldier, with the words, “ Thy need 
is greater than mine,” is in keeping with his character. He owed 
Ills death to a quixotic impulse. Sir William Pelham happening 
to set out for the fight without greaves, Sidney also cast off his 
leg-annour, which would have defended him from the fatal wound. 
He died twenty-five days later at Arnlieim, on the 1 7th of October 
1586. The Dutch desired to have the honour of his funeral, but 
the body was taken to England, and, after some delay due to the 
demands of Sidney’s creditors, received a public funeral in St 
Paul’s Cathedral on the i6th of February 1587. 

Sidney’s death was a personal grief to people of all classes. 
Some two hundred elegies were produced in his honour. Of all 
these tributes the most famous is Astrophel, A Pastoral Elegie, 
added to Edmund Spenser’s Colin Cloufs Come Home Again 
(i 595 )‘ Spenser wrote the opening poem ; other contributors 
are Sidney’s sister, the countess of Pembroke, Lodowick Bryskett 
and Matthew Roydon. In the bare enumeration of Sidney’s 
achievements there seems little to justify the passionate admira- 
tion he excited. So calm an observer as William of Orange desired 
Fulke Greville to give Elizabeth “ his knowledge and opinion of a 
fellow-servant of his, that (as he heard) lived unemployed under 
her. . . * If he could judge, her Majesty had tine of the ripest and 
greatest counsellors of estate in Sir Philip Sidney, that this 
lived in Europe ” (Fulke Greville, Life of Sidney, ed. ^.' si). 
His fame was due first of all to his strong, radiafrf^and lovable 
character. Shelley placed him in Adonais am«^ the ” inheritors 
of unfulfilled renown,” as “sublimely mild, a spirit without 
spot.” 

Sidney left a daughter Frances (b. 1584), who married Rogipr 
Manners, earl of Rutland. His widow, who, in spite of the 
strictures of some writers, was evidently sincerely attached to him, 
married in 1590 Robert Devereux, second earl of Essex, and, 
after his death in 1601, Richard de Burgh, eari of Cknricaide. 

Sidney’s writings were not published during his lifetime. A 
Worke concerning the treumesse of the Christian Religion, trans- 
lated from the French of Du Plessis MorhUy, was completed 
and published by Arthur Golding in 1587. 

The Countesse of Pembroke's Arcadia written by Philippe Sidnei 
(1590), in quarto, is the earliest edition of Sidney’s famous 
romance.! A folio edition, issued in 1593, is stated to have been 
revised and rearranged by the countess of Pembroke, for whose 
delectation the romance was written. She was charged to destroy 
the work sheet hy sheet as it was sent to her. The ciicumstancte 
of its composition partly explain the differefice between its 
intricate sentences, full of far-fetched conceits, repetition and 
antithesis, and the simple and dignified pferase of the Apologie for 
Poetrie. The style is a concession to the fashional>le ta:ste in 

^ For a bibliography of this and Subsequent editions s^ the fab* 
simile reprint (iSpr) of this quarto, hdited by Dr Oikar Sommer. 
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literature which the countess may reasonably be supposed to 
have shared ; but Sidney himself, although he was no friend to 
euphuism, was evidently indtilging his^^wn mood in this highly 
decorative prose. The main thread of the story relates hcrw the 
princes Musidorus and Pyrocles, the latter disguised as a woman, 
Zelmane, woo the princesses Pamela and Philoclea, daughters of 
Basdius and Gy naecia, king and queen of Arcady . The shepherds 
and shepherdesses occupy a humble place in the story. Sidney 
used a pastoral setting for a romance of chivalry complicated 
by the elaborate intrigue of Spanish writers. Nor are these 
intrigues of a purely innocent and pastoral nature. Sidney 
described the passion of love under many aspects, and the guilty 
queen Gynaeeia is a genuine tragic heroine. The loose frame- 
work of the romance admits of descriptions of tournaments, 
Elizabethan palaces and gardens and numerous dne speeches. 
It also contains some lyrics of much beauty. Charles I. recited 
and copied out shortly before his death Pamela’s prayer, which 
is printed in the Eikon BastUke. Milton reproached him in the 
Eikonoklaste^ with having ** borrowed to a Christian use prayers 
offered to a heathen god . . . and that in no serious book, but 
in the vain amatorious poem of Sir Philip Sidney’s Arcadia.** 
I’rofessor Courthope {Hist, of English Poetry, i. 215) points out 
that the tragedy of Sidney’s life, the divorce between his ideals 
of a nobly active life and the enforced idleness of a courtier’s 
existence, is intimately connected with his position as a pioneer 
in fiction, in which the life represented is tacitly recognized as 
being contrary to the order of existence. Sidney’s wide acquaint- 
ance with European literature is reflected in this book, but he 
was especially indebted to the Arcadia of Jacopo Sannazaro, and 
still more to Georgo Montemayor’s imitation of Sannazaro, tlie 
Diana Enamorada. The artistic defeetts of the Arcadia in no way 
detracted from its popularity. Both Shakespeare and Spenser 
were evidently acquainted with it. John Day’s lie of Gtds, and 
the plots of Beaumont and Fletcher’s Cupid*s Revenge, and of 
James Shirley's Arcadia, were derived from it. The book had 
more than one supplement. Gervase Markham, Sir WiUiam 
Alexander (earl of Stirling) and Richard Beling wrote con- 
tinuations. 

The series of sonnets to Stella were printed m 1591 as Sir P, S, : 
His Astrophel and Stella, by Thomas Newman, with an intro- 
ductory epistle by T. Nash, and some sonnets by other writers. 
In the same year Newman issued another edition with many 
changes in the text and without Nash’s preface. His first 
edition was (probably later) reprinted by Matthew Lownes. 
In 1598 the sonnets were reprinted in the folio edition of Sidney’s 
works, entitled from its most considerable item The Countesse 
of Pembroke's Arcadia, edited by Lady Pembroke, with con- 
siderable additions. The songs are placed in their proper position 
among the sonnets, instead of being grouped at the end, and two 
of the most personal poems (possibly suppressed out of con- 
sideration for Lady Rich in the first instance), which afford the 
best key to the interpretation of the series, appear for the first 
tftne. Sidney’s sonnets adhere more closely to French than to 
Italian models. The Octave is generally fairly regular on two 
rhymes, but the sestet usually terminates with a couplet. The 
Apologie for Poetrie was one of the “ additions ” to the countess 
of Pembroke’s Arcadia (1598), where it is entitled “ The Defence 
of Poesie.” It first appeared separately in 1594 (unique copy 
in the Rowfant Library, reprint 1904, Gamb. Univ. Press). 
Sidney takes tbe word poetry *’ in the wide sense of any imagina- 
tive work, and deals with its various divisions. Apart from the 
subject matter, which is interesting enough, the book has a 
great vahie for the simple, direct and musical prose in which it ib 
written. l}he Psalms erf David, the paraphrase in which he 
collaborated with his sister, remained in MS, until 1823, when it 
was edited by S. W. Singer. A translation of part of &e Divine 
Sepmine of Q. SaAluste & Bartas is lost. There are two pastorals 
by Sidney in Davison’s Piietkal Rhetpsody (160a); 

Letters and Memorials of State . . . (1746) is the title <d an' in- 
valinaVle collection of letters and doCuraents relating to the Sidney 
family, transcribed from oru;inals at Penshnrst and elsewhere .by 
Arthur Collins. Fufice Crevfile's Life of the Renowned Sir Philip 
Sidney is a panegyric dealing chiefly with his public policy^ 7 'he 


Correspondence of Sw Philip Sidney and Hubert Langue^yms trails - 
latgd zrom the Latin and published with a memoir by Biuusjt A. 
Pears (1845). The best bipgraphy of Sidney is A Menwir of Sir 
Philip Sidnef by H, B? Fox Bourne (1862). A revised life by the 
same author is included in the’ " Heroes of the Nations series (1891). 
Critical appreciation is available in J. A. Symonds's Sir Philip 
Sidney (18^), in the English Men of Letters " series ; in J. J. A. 
Jusserand’s English Novel tn the Time of Shakespeare (1890) ; and in 
modem editions of Sidney's works, among which may be mentioned 
Mr A. W. Pollard's edition (1888) of Astrophel and Stella, Profeasor 
Arber's reprint (1868) of An Apologie for Poetrie, and Mr Sidney Lee's 
Elixabethan Sonnets (1904) in the re-tssuo of Professor Arber's English 
Gamer, where the sources of Sidney's sonnets are fully* discussed. 
Seo also a collection of Sidneiana printed for the Koxburghe CUib in 
1837, a notice by Mrs Humphry Ward in Ward's English Poets, 
i. 341 seq., and a dissertation by Dr K. Brunhuber, Sir Philip 
Sidney's Arcadia und ihre NaohUtufer (Nunibcrg, 1903). A com- 
plete text of Sidney’s prose and poetry, edited by Alber^FeuiUerat, 
is to be included in the Cambridge English Classics. 

SIDNEY, a city and the county-seat of Shelby county, Ohio, 
U.S.A., on the Miami river, about 33 m. S. by W, of Lima. 
Pop. (1890) 4850 ; (1900) 56^ (28a being foreign-born and id8 
negroes) ; (1910) 6607. Sidney is served by the Cleveland, 
Cincinnati, Chicago & St Louis, the Cincinnati, Hamilton & 
Dayton, and the Western Ohio (electric) railways. The city is 
situated on an elevated tableland, in an agricultural region. 
Sidney has a public library, and a monumental building, a 
memorial, erected in 1875, ^0 soldiers in the American Civil 
War, and now devoted to various public uses. The river here 
provides some water-power, and the city has various manu- 
factures. Sidney w^ laid out as the county -seat in 18x9, was 
incorporated as a village in 1831 and first eixartered as a city 
in XS97. 

SIDON (Phoen. Hebrew ]y*, Assyr, Sidunnu, Egypt. 
Didxma), formerly the principal city of Phoenicia, now a small 
town of about 15,000 inhabitants, situated on the Syrian coast 
between Beirut and Sur (Tyre). The name, which the .^abs 
now pronounce Saida, has been explained as meaning 'V fish- 
town ” (cf. Hebr. “ to hunt,” in Phoen. perhaps “ to fish **) ; 
more lilily it is connected with the god Sicf, who is known only 
as an element in proper names (see Cooke, North-Seta. Jnserr, 
p. 91) ; possibly both town and people were named after him. 
The ancient city extended some 800 yds. inland from the shore 
over ground which is now covered by fruit-gardens. From a 
series of inscriptions, all giving the same text, discovered at 
Bostar esh-Shekh, a little way to the N. of $aida, we learn that 
the ancient city was divided into three divisions at least, one of 
which was called Sidon by the sea,” and another “ Sidon on the 
plain ” (?) (see N.-Sem. Inscrr. App. i.). In front of the flat 
promontory to which the modem Sidon is confined there stretches 
northwards and southwards a rocky peninsula ; at the norriiern 
extremity of this begins a series of small rocks endosing the 
harbour, which is a very bad one. The port was formerly pro- 
tected on the north by the ^I’at el-Baln (** Sea ttitlc'^’), a 
building of the 1 3th century, situated on^n island still connected 
with the mainland by a bridge. On the S. side of the town lay 
the so-called Egyptian harbour, which was filled up in the 17th 
century in order to keep out the Turks; Hie wall by wWlclf 
Sidon is at present surrounded is pierced by two gates ; at the 
southern angle, upon a heap of rubbirii, stand the remains of the 
citadel The streets are very narrow, and the' buildings of any 
interest few; most prominent are some large caravanserais 
belonging to the pepM of Sidon’s modem prosperity, and the 
large mosque, formerly a church of the knights of St John. 
The inhabitants support themselves mainly on the produce of 
their luxuriant gardens; but the increasing trade of Behfit 
has wiriidrawn the bulk ol the commerce from Sidon. In earfier 
days Phoenicia produced excellent Wine, that of Sidnn ^being 
spedially esteemed ; it is mentioned in an- Aramaic pOpyrus from 
Egypt (4th century b.c, NSJi p. *213). One of the diihf in- 
dustries of Sidon used to be the manufacture of glass Irom the 
fine sand of the river Beliis. To the 6.E. of town lies the 
Phoenician necropolis, which has been to a great extsent investi- 
gated. The principal finds lldat^‘tb*’thes 

sculptures and paintiiigB. It was here ^the superb Greek 
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sarcopl^gi, which are now in the Imperial J^Iuseum at Constanti- 
nople^ were founds and the sarcophagi of theitwo Sidonianjkings 
Eshmunazar (Louvre) and Tabnith (Imperial ^Museum, Con- 
stantinople), both of them with impor^t Phoenician insjfriptions* 

The ancient history of Sidon is disojssed in the article 
Phoenicia. In a.d. 325 a bishop of Sidon attended the Council 
of Nicaea. In 637-638 the town was taken by the Arabs. 
During tlie Crusades* it was alternately in the possession of the 
Flanks and the Mahommedans, but finally fell mto the hands of 
the latter in 1291. As the residence of the Druse Amir Fakhr 
ud-Din/ it rose to some prosperity about the beginning of the 
17th century, but towards the close of the i8th its commerce again 
passed away and has never returned. The biblical references to 
Sidon are Gen. x. 15 (the people), xlix. 13 ; Is. xxiii. 1-14 ; 
Ezek. xxvii. 8 ; Acts xxvii. 3. Sidon is nearly always mentioned 
along with Tyre — ^Jer. xxvii, 3, xlvii. 4 ; Ezra iii. 7 ; Joel iii. 4 ; 
Mark iii. 8 and Luke vi. 17 ; Mark vii. 24, 31, and Matt. xv. 21 ; 
Matt. xi. 21 and Luke x. 13 f. ; Acts xii. 20. In the Old Testa- 
ment, as frequently in Greek literature, “ Sidonians is used 
not in a local but in an ethnic sense, and means “ Phoenicians,” 
hence the name of Sidon was familiar to the Greeks earlier than 
that of Tyre, though the latter was tibe more important city 
(ed. Meyer, Encycl Bill col. 4505). 

itobinson, Bibl, Res. ii. 478 fi. ; Prutz, Aus Phdnicien (1876), 
90 ft;; Pietschmann, Gesoh. d. Phdnizier (1889), 53-58 ; Hamdy Bey 
and T. Reinach, Nicropole royale d Sidon (1892-1896) : A. Socin in 
Baedeker, Pal. u. Syrian. (G^ A. C.*) 

SIEBENGEBIRGE (“ The Seven Hills ’*), a cluster of hills in 
Germany, on the Rhine, 6 m. above Bonn. They arc of volcanic 
origin, and form the north-western spurs of the Westerwald. 
In no part of the Rhine valley is the scenery more attractive ; 
crag and forest, deep dells and gentle vine-clad slopes, ruined 
castles and extensive views over the broad Rhine and the plain 
beyond combine to render the Siebengebirge the most favourite 
tourist resort on the whole Rhine. The hills are as follows: 
the steep Drachenfels (1067 ft.), abutting on the Rhine and 
surmounted by the ruins of an old castle ; immediately behind it, 
and connected by a narrow ridge, the Wolkenburg (1076 ft); 
lying apart, and to the N. of these, the Petersberg (1096 ft.), 
with a pilgrimage chapel of St Peter ; then, to the S. of these 
three, a chain of four— viz.t the Olberg (1522 ft.), the highest of 
the range; the Lbwenburg (1506 ft.); the Lohrberg (1444 ft.), 
and, farthest away, the Nonnenstromberg (1107 ft.). At the 
foot of the Drachenfels, on the north side, lies the little town 
of Konigswinter, whence a mountain railway ascends to the 
summit, and a similar railway runs up the Petersberg. The 
ruins which crown almost every hill are those of strongholds of 
the archbishops of Cologne and mostly date from the 12th century. 

See von Dechen, Geognostischer Fuhrer in das Siebengebirge 
(Bonn, x86i) 5 von Stiirtz, Fuhrer durch das Siebengebirge (Bonn, 
1893) ; Laspeyres, Das Siebengebirge am Rhein (Bonn, 1901). 

SIBBOUO, CARL THEODOR ERNST VON (1804-1885), 
German physiologist and zoologist, the son of a physician and a 
descendant of what Lorenz Oken called the Asclepiad family 
of Siebolds,” was born at Wurzburg on the i6th of February 
9604. Educated in medicine and science chiefly at the university 
of Berlin, he became successively professor of zoology, physiology 
and comparative anatomy in Konigsberg, Erlangen, Freiburg, 
Breslau and Munich. In conjunction with F. H. Stannius he 
published (1845-1848) a Manual of Comparative Anatomy, and 
along with R, A. Kolliker he founded in 1848 a journal which 
soon took a leading place in biological literature, Zeitschrift fur 
mtsgnschafdichi Zoologie. He was also a laborious and successful 
helminthologist and entomologist, in both capacities contributing 
many valuable papers to his journal, which he continued to 
edit until his death at Munich on the 7th of April 1885. In these 
ways, without bein^ a man of marked genius, but rather an 
industrious and criticid observer, he came to fill a peculiarly 
distinguished position in science, and was long reckoned, what 
his biographer justly colls him, the Nestor of German zoology. 

See Ehlera, Zeitschr. f. wiss. Zool. (1885). 

SIEBOLD, PHIUPP FRANZ VON <1796-1866), scientific 
explorer of Japan, elder brother of the physiologist, was born 


at Wurzburg, Germany, on the X7th of February 1796. He 
studied medicine and natural science at Wiiizburg, and obtained 
his doctor^s diploma jn 1820. In 1822 he entered the service 
of the king of the Netherlands as medical officer to the East 
Indian Amy. On his arrival at Batavia he was attached to a 
new mission to Japan, sent by the Dutch with a view to improve 
their trading relations with that country. Siebold was well 
equipped with scientific apparatus, and he remained in Japan 
for six years, with headquarters at the Dutch settlement on the 
little island of Deshuna. His medical qualifications enabled him 
to find favour with the Japanese, and he gathered a vast amount 
of information concerning a country then very little known, 
especially concerning its natural history and ethnography. He 
had comparatively free access to the interior, and his reputation 
spreading far and wide brought him visitors from all parts of 
the country. His valuable stores of information were enriched 
by trained natives whom he sent to collect for him in the interior. 
In 1824 he published De historiae naiuralis in Japonia statu 
and in 1832 his splendid Fauna Japonica. His knowledge of the 
lan^agc enabled him also in 1826 to issue from Batavia his 
Epitome linguae Japontcae, In Deshima he also laid the founda- 
tion of his Catalogus librorum Japonicorum and Isagoge in 
bibliothecam Japonicam, published after his return to Europe, 
as was his Bibliotheca Japonica, which, with the co-operation of 
J. Hoffmann, appeared at Leiden in 1833. During the visit 
which he was permitted to make to Yedo (Tokio), Siebold made 
the best of the rare opportunity ; his zeal, indeed, outran his 
discretion, since, for obtaining a native map of the country, he 
was thrown into prison and compelled to quit Japan on the ist of 
January 1830. On his return to Holland he was raised to the 
rank of major, and in 1842 to that of colonel. After his arrival 
in Europe he ^an to give to the world the fruits of his researches 
and observations in Japan. His Nippon; Archiv zur Beschrei- 
bung von Japan und dessen Neben- und SchutZ'-Ldndern was issued 
in five quarto volumes of text, with six folio volumes of atlas and 
engravings. He also issued mamy fr^mentary papers on various 
aspects of Japan. In 1854 he published at Leiden Urkundliche 
Darstellung der Bestrebungen Niederlands und Russlands zur 
Efdffnung Japans* In 1859 Siebold undertook a second journey 
to Japan, and was invited by the emperor to his court. In i86t 
he obtained permission from the Dutch government to enter the 
Japanese service as negotiator between Japan and the powers of 
Europe, and in the same year his eldest son was made interpreter 
to the English embassy at Yedo. Siebold was, however, soon 
obliged by various intrigues to retire from his post, and ultimately 
from Japan. Returning by Java to Europe in 1862, he set up his 
ethnographical collections, which were ultimately secured by 
the government of Bavaria and removed to Munich. He con- 
tinued to publish papers on various Japanese subjects, and 
received honours from many of the learned societies of Europe. 
He died at Munich on the 18th of October 1866. 

See biography by Moritz Wagner, in Allgemeine Zeitung, 13th to 
i6th of November i860. . 

SIEDLCE (Russian Syedlets), a government of Russian Poland, 
between the Vistula and the Bug, having the governments of 
Warsaw on the W., Lomza on the N., Grodno and Volhynia on 
the E., Lublin on the S., and Radom on the S.W. Its area is 
5533 59* surface is mostly flat, only a few hilly tracts 

appearing in the middle, around Biala, and in the east on the 
banks of the Bug. Extensive marshes occur in the north and in 
the south-east. Cretaceous, Jurassic and Tertiary strata cover 
the surface, and are overlain by widely spread Glacial deposits. 
The valley of the Vistula is mostly wide, with several terraces 
covered with sand-dunes or peat-bogs. I^jedlce is drained by the 
Vistula, which borders it for 50 m. on the west ; by the Bug, which 
is navigable from Opalin in Volhynia and flows for 170 m. on 
the east and north-east borders ; by the Wieprz, a tributary 
of the Vistula, which is also naviga 1 )le, and flows for 25 m. along 
the southern boundary ; and by the Liwiec, a tributary of the 
Bug, which is navigable for some 30 m. below Wegrow. Of 
the total area only 5*2 % is unproductive ; 48'! % is under 
crops and 17*2 under meadows and pasture land. The estimated 
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population in 1966 was 907.700. The inhabitants consist of 
Little Russians (40 %)^ Poles (43 %), Jews (^isi %) and Germans 
(4J %)• The government is divided in|o nine districts, the chief 
towns of which are the capital Siedlce, Biala, Konstantinow, 
Garwolin, Lukow, Radzyn, Sokolow, Wegrow, Wlodawa. The 
main occupation is agriculture, the principal crops being rye, 
wheat, oats, barley and potatoes. The area under forests 
amounts to 19*6 % of the total. Live-stock breeding is second 
in importance to agriculture. Manufactures and trade are in- 
significant. 

SIEDLCE, a town of Russia, capital of the government of 
the same name, 56 m. E.S.E. of the city of Warsaw, on the Brest- 
Litovsk railway. It is a Roman Catholic episcopal see. Ihe 
Oginskis, to whom it belonged, have embellished it with a palace 
and gardens ; but it is nothing more than a large village. Pop. 
23,714 (1897), two-thirds Jews. 

SIEGBURG, a town of Germany, in the Prussian Rhine 
Province, on the river Sieg, 16 m. by rail S.E. of Cologne by the 
railway to Giessen. Pop. (1905) 14,878. It has a royal shell 
factory, calico-printing mills, lignite mines, stone quarries and 
pottery and tobacco factories. The parish church, dating from 
the 13th century, possesses several richly decorated reliquaries 
of the 1 2 th to 15 th centuries. The buildings of the Benedictine 
abbey, founded in io66, are now used as a prison. The town, 
which was founded in the nth century, attained the height of 
its prosperity in the 15th and i6th centuries owing to its pottery 
wares. Siegburg pitchers {Siegburgen Kriige) were widely famed. 
Their shape was often fantastic and they are now eagerly sought 
by collectors. 

See R. Heinekamn, Sieghurgs Vergangenheit und Geg$nwart 
(Siegburg, 1897) ; and Henard, Die Kunstaenkmdlef des Sieghreises 
(Duaaeldorf, 1907). ^ 

SIEGE ( 0 , Fr. sege, siege, mod. si^ge, seat, ultimately from 
sedere, to sit, cf. Class. Lat. obsidium,^sk^t), the “ sitting down ” 
of an army or military force before a fortified place for the purpose 
of taking it, either by direct military operations or by starving 
it into submission (see Fortification and Siegecraft). A 
special form of coin is known as a siege-piece.” These are 
coins that were struck during a siege of a town when the ordinary 
mints were closed or their issues were not available. Such coins 
were commonly of special shape to distinguish them from the 
normal coinage, and were naturally of rough workmanship. 
A common shape for the siege pieces which were issued during the 
Great Rebellion was the lozenge, A noteworthy example is a 
shilling siege-piece struck at Newark in 1645 (see Token Money). 

SIEGEN, a town of Germany, in the Prussian province of 
Westphalia, situated 63 m. E. of Cologne by rail, on the Sieg, 
a tributary entering ^e Rhine opposite Bonn. Pop. (1905) 
25,201. The town contains two palaces of the former princes 
of Nassau-Siegen, a technical and a mining school. The sur- 
rounding district, to which it gives its name, abounds in iron- 
mines, and iron founding and smelting are the most important 
branches of industry in and near the town. Large tanneries 
and leather works, and factories for cloth, paper and machinery, 
are among the other industrial establishments. 

Siegen was the capital of an early principality belonging to the 
house of Nassau ; and from 1606 onwards it gave name to the 
junior branch of Nassau-Si^en. Napoleon incorporated Siegen 
in the grand-duchy of Berg in z8o6 ; and in 1815 congress of 
Vienna assigned it to Prussia, under whose rule it has nearly 
quintupled its population. Rubens is said to have been bom here 
in iS77< 

See Cuno, Geschichte der Stadt Siegen (Dillenburg, 1873). 

BIBMENB, BRN«T WERNER VON (1816-1892), German 
electrician, was born on the 13th of December 18x6 at Lenthe 
m Hanover. After attending the gymnasium at LObeck, he 
entered the Prussian army as a volunteer, and for three years was 
a pup^ in the Military Academy at Berlin. In 1838 he received 
a commission as lieutenant in the artillery, and six years later 
he was appointed to the responsible post superintendent of the 
artillery workshops. In 1848 he had the. task of protecting the 
port of Kiel against the Danish fleet, and as oootmandant of 
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Friedrichsort buill^the fortifications for the defencc^of Eqkem- 
fogde harbour, tin the same year he was entrusted with the 
laying of the first telegraph line in Germany, that, between 
Berliq and l^'iankfort-on-M^n, and with tl^t work his military 
career came to an«end. Thenceforward he devoted his energies 
to furthering the interests of the newly founded firm of Siemens 
and Halske, which under his guidance became one of the most 
important electrical undertakings in the world, with branches 
in different countries that gave it an intemation^ influence ; in 
the London house he was associated with Sir William Siemens, 
one of his younger brothers. Although he had a decided pre- 
dilection for pure research, his scientific work was naturally 
determined to a large extent by the demands of his business, and, 
as he said when he was admitted to the Berlin Academy of 
Sciences in 1874, the filling up of scientific voids premnted itself 
to him as a technical necessity. Considering that his entrance 
into commercial life was almost synchronous with the introduc- 
tion of electric telegraphy into Germany, it is not surprising that 
many of his inventions and discoveries relate to telegmphic 
apparatus. In 1847, when he was a member of the committee 
appointed to consider the adoption of the electric telegraph 
by the government, he suggested the use of gutta-percha as 
a material for insulating metallic conductors. Then he in- 
vestigated the electrostatic charges of telegraph conductors and 
their laws, and established methods for testii^ underground 
and submarine cables and for locatmg faults in their insula- 
tion ; further, he carried out observations and experiments on 
electrostatic induction and the retardation it produced in the 
speed of the current. He also devised apparatus for duplex and 
diplex telegraphy, and automatic recorders. In a soxnewhat less 
specialized sphere, he was an early advocate of the desinribility of 
establishing some easily reproducible basis for the measurement 
of electrical resistance, and suggested that the unit should be 
t^en as the resistance of a column of pure mercury one metre 
high and one square millimetre in cross-section, at a temperature 
of 0® C. Another task to which he devoted much time was the 
construction of a selenium photometer, depending on the property 
possessed by that substance of chiding its electrical resistance 
according to the intenrity of the light falling upon it. ^ & also 
claimed to have been, in 1866, the discoverer of the principle of 
self-excitation in dynamo-electric finachines, in which the residual 
magnetism of the iron of the electro-magnets is utilized for 
excitation, without the aid of permanent steel magnets or of a 
separate exciting current. In another branch of science he wrote 
several papers on meteorological subjects, discussing among other 
things the causation of the winds and the forces wnich pmuce, 
maintain and retard the motions of the air. In 1886 he devoted 
half a million marks to the foundation of the Physikalisch- 
Technische Reichsanstalt at Charlottenburg, and in i888 he 
was ennobled. He died at Berlin on the 6th of December 1892. 
His scientific memoirs and addresses were collected and pub- 
lished in an English translation in 189^ and three years later a 
second volume appeared, containing technical papers. 

SIEMENS, SIR WILLIAM [Karl Wilhelm] (1823-1883), 
British inventor, engineer and natural philosopher, was Bbrfi 
at Lenthe in Hanover on the 4th of April 1823. After being 
educated in the polytechnic school of Magdebuig and ihe uni- 
versity of Gottingen, he visited England at the age of nineteen, 
in the hope of introducing a process in electroplating invented 
by himself and his brother Werner. The invention was adopted 
by Messrs Elkingtpn, and Siemens returned to Germany to enter 
as a pupil the engineering works of Count Stolbeig at Magdebiug. 
In 1844 he ym again in England with another inventioiii the 
chronometric ” or differential governor for steam engines. 
Finding that British patent laws afforded the inventi^ k pro- 
tection which was then wanting in Gennany , he thencefc^made 
England his home ; but it was not till 1859 that he formally 
became a naturalized British subject. After some years spent 
in active invention and experiment at mechanical works near 
Birmingham, he went into practice as m ex^ineer in 1851. 
He latmured mainly in two distinct fleldty the applications 
of heat and ihe c^lications of electricity, and was dbaxacterized 
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m a vexy i?are degree by a combination of scientific comprehension 
with practical instinct. In both fields he played a part ^ich 
would have been great in either alone ;.and, in addition to this, 
he produced from time to time miscellaneous inventjpns and 
scientific papers sufficient in themselves to have established a 
reputation. His position was recognized by his election in 1862 
to the Royal Society, and later to the presidency of the Institu- 
tion of Mechanical Engineers, the Society of Telegraph Engineers, 
the Iron and Steel Institute, and the British Association ; by 
honorary degrees from the universities of Oxford, Glasgow, 
Dublin and Wurzburg ; and by knighthood (in 1883). He died 
in London on the 19th cA November 1883, 

In the application of heat Siemens's work began just after J. P. 
Joule's experiments had placed the doctrine of the conservation of 
energy on a sure basis. While Rankine, Clausius and Lord Kelvin 
were developing the dynamical theory of heat as a matter of physical 
and engineering theory, Siemens, in the light of the new ideas, made 
a bold attempt to improve the efficiency of the steam engine as a 
converter of heat iiito mechanical work. Taiking up the rej^nerator 
-ret device invented by Robert Stirling twenty years bt'forc, the im- 
portance of which had nicanwliilc been ignored — he applied it to the 
steam engine in the form of a regenerative condenser with some 
success in 1847, and in 1855 engines constnicted on Siemens’s plan 
wUre worked at the Paris exhibition. Later he also attempted to 
apply the regenerator to internal combustion or gas engines, lii 
he introduced the regenerative furnace, the idea of his brother 
Friedrich (182O-1904), wiUi whom he associated himself in directing 
its applications. In an ordinary furnace a very large part of the heal 
of combustion is lost by being carried off in the hot gases which pass 
up the chimney. In the regenerative furnace tlie hot gases pass 
thr^ujgh a regenerator, or chamber stacked with loose bricks, wliich 
absorb the heat. When the bricks are well heated the hot gases are 
diverted so to pass through another similar chamber, while the air 
necessary for combustion, before it enters the furnace, is made to 
travetse the heated cluunber, taking up as it goes the beat which has 
been stored in the bricks. After a suitable interval the air currents 
are again reversed. The process is repealed periodically, with the 
result that the products of combustion escape only after being 
cooled, the heat which tJiey take from the furnace being in greatjiart 
carried back in the heated air. But another invention waaj^(mred 
befpre the regenerative furnace could be thoroughly stressful. 
This was the use of gaseous fuel, produced by the crude distillation 
and incomplete combustion of coal in a distinct furnace or gas-pro> 
ducer. Flxjm this the gaseous fuel passes by a flue to the regenerative 
fumticc, audit, as well as the entering air, is heated by tlie regenerative 
method, four brica'Stacked chambers b&iim used instead of two. 
The complete invention was applied at Chance's glass-works in 
Birmingham In 1861, and furnished the subject of Faraday's farewell 
lecture to the Royal Institution. It was soon applied to many 
industrial prooeilseB, but it found its greatest development a few years 
later at the hands of Siemens himself in the manufacture of steel. 
To produce ateel diiectly from the ore, or by melting together 
wrou^ht-lron scrap with cast-iron upon tJie open hearth, had been 
In his mind from uib first, but it was not till 1867, after two years ol 
OKperimont ih. '^sample steel works " erected by himself for the 
purpose, that, he achieved success. The product is a mild steel of 
•excqptiqually trustworthy quality, the use of which for boiler-plates 
has done mudn to make possible the liigh steam-pressures that are 
'HOW common, has consequently contributed, indirectly, to that 
improvement in the thermod3mamic efficiency of heat engines which 
had so much at heart. Just befoi:ie his death he was again 
at work upon the sam£ subject, his plan being to use gaseous fuel 
from a Siemens producer in place of solid fuel beneath the boUer, and 
to apply the regenerative principle to boiler furnaces. His faith in 
^soous fnel led him to 'anticipate that it would in time supersede 
solid coal for domestic and iudustnal jiurposea, cheap gas being 
supplied wither froui special works or direct fiom the pit ; and among 
his last jhVentioqs was a house grate to burn gas moug with coke, 
which he regarded a's a possible cure for city smoke. 

In eleotricity Siemenses name is closely associated with tlie growth 
of.hiBd and ^ubmarlhe telegraplis, the invention and development 
of ,t^ dynamo, and the application of electricity to lighting and to 
lodobiotlon. In fS6o, With his brother Werner, he invented the 
ehrtictifeTOrm of what is how known as the Siemens s^rmature ; and in 
1867 lie eomnuittibatfid a paper to tlie Royal Society " On Con- 
version of DynamiGi^ Into ^eetrical Force without the aid of Per- 
manent MagU^^sm, in which he announced the invention by 
Wetner Siemens of the dynamo-electric machihe, an invention which 
was also reached independently and hlmost simultaneously by Sir 
Charles Whsoit^tODe and by S. A. Vatiey. The Sieniens-Alteneok or 
moltiple-coU armature followed in 1873. . Wliile engaged in con- 
sjtructing a trans-sAtl^ntic cable for the Direct United States Tele- 
l^aph Company. Siemens designed the very original and successful 
^ip Fkramy, ' by which that and other cables were laid. One of 
the last of his works was the Portrush and Iknahmills electric traan- 
.Way, north of Ire]imd» opened in X883, where the waterrpower 


of the river Bush drives a Siemens dynamo, from which the electric 
energy is conducted to aoother dynamo servmg as a motor on the 
car. In the Siemens elcctiic furnace ihtf intensely hot atmosphere 
of the electric arc between carbon points is employed to meif re- 
fractory metals. Another of the uses to which he turned electricity 
was to employ light from arc lamps as a substitute for sunlight in 
hastening the grov'th and fructification of plants. Among his 
miscellaneous inventions were the difierentim gov^or. already 
alluded to, and a highly scientific modification of it, described to the 
Royal Society in 1866 ; a water-meter which acts on the principle of 
counting the number of turns made by a small reaction turbine 
through wliich the supply of water flows ; an electric thermometer 
and pyrometer, in which temperature is determined by its effect on 
the electrical conductivity of metals ; an attraction meter for de- 
termining very slight variations in the inten.sity of a gravity ; and 
the bathometer, by which he applied this idea to the problem of 
finding the depth of tlie sea without a sounding line. In a papei 
read bciorc the Royal Society in 1882, " On Uie Coiiservatioii of Solar 
Energy," he suggested a bold but unsatisfactory theory of the sun's 
heat, m which he sought to trace on a cosmic scale an action similar 
to that of the n^cnerativc furnace. His fame, however, does not 
rest on his contributions to pure science, valuabk as some of these 
were. His strength lay in his grasp of ecientific principles, in his 
skill to perceive where and how they could be applied to practical 
affairs, in his zealous and instant pursuit of thought wdth action, 
and in the indomitable persistence with which he clung to any basis of 
effort that oeemeci to him theoretically sound. 

Siemens's writings consist for the most part of lectures and p^ers 
scattered through the scientific journals and the publications of the 
Royal Society, the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Iron and SU?el Institute, the British 
Association, &c. A" biography by Dr William Pole was published m 
1888. (J.A. E.) 

SIENA, a city and arcliiepiscopal see of Tuscany, Italy, 
capital of the province of Siena, 59 m. by rail S. of Florence and 
31 m. direct. Pop. (1901) 25,539 (town); 40,423 (commune). 
The area of the city within the walls is about 2\ sq. m., and the 
height above sea-level 3115 ft. I’he plan, spreading from the 
centre over three hills, closely resembles that of Perugia. The 
city possesses a university, founded in 1203 and limited to the 
faculties of law and medicine. Among the other public institu- 
tions the following are the more important : tlxc town library, 
first opened to students in the i7tli century; the Archivio, a 
record office, instituted in 1858, containing a valuable and 
splendidly arranged collection of documents ; the Fine Arts 
Institution, founded in 1816 ; and Ijie natural history muatum 
of tlie Royal Academy of the Physiocritics, inaugurated in the 
same year. There are also many flourishing charities, including 
an excellent hospital and a school for the deaf and dumb. The 
chief industries are weaving and agriculture. 

The public festivals of Siena known as the “ Palio delle Con- 
trade have a European celebrity. They are held in the public 
square, the curious and historic Piazza del Campo (now Piazza 
di Vittorio Emanuele) in shape resembling an ancient theatre, on 
the 2nd of July and the i6th of August of each year ; they date 
from the middle ages and were instituted in commemoration of 
victories and in honour of the Virgin Mary (the old title of Siena, 
as shown by seals and medals, having been “ Sena vetus dvitas 
Virginis ’^). In the 15th and 16th centuries the celebrations 
consisted of bull-fights. At the close of the i6th century these 
were replaced by races with mounted buffaloes, and since 
1650 by . (ridden) horses. Siena is divided into seventeen 
contrade (wards), each with a distinct appellation and a 
chapel and flag of its own ; and every year ten of these 
cofUrade, chosen by lot, send ^ each one horse to compete for 
the prize palio or banner. The aspect of Siena during these 
meetings is very characteristic, and the whole festivity bears 
a medieval stamp in harmony with the architecture and history 
of the town. 

Among the noblest fruits of Sienese Art m the public buihiings 
adorning the city. The cathedral, one oT the finest examples 
of Itahan Gothic architecture, obviously influenced in pjan by 
tlie abbey -of S. Galgano (w/ira), built in black and white matble, 
was begun in the early years of the 13th century, but interrupted 
by the plague of 1248 ^.wars at home and abroad, and in I317 
its walls were extended, to the baptistery of San .Giovanni ; 
a further enlargement yres begun in 1339 but never emried out, 
.and a few ruined walls and arches alone remain tP ihouf jtl^e 
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magnificence of 'the uncompleted design, which would have 
produced one of the lojgest churches in the world. 

• Xho splendid west front, of tricuspidal form, enriched with a 
multitiide of colurans^statues and inlaid marbles, is said to have been 
begun by Giovanni risano, byt really dates from after 1370 ; it 
was finished in 1380, and closely resembles that of Orvieto, which is 
earlier in date (begun in 1310). Both fa9ades have been recently 
restored, and the efiect of them not altogether improved by modem 
mosaics. The fine Homanus<^ue campanile belongs to the first half 
of the 14th centu^. Conspicuous among the art treasures of the 
interior is the well-fcnown octagonal pulpit by Niccola Pisano, dating 
from 1306-1268. It rests on columns supported by lions, and is 
finely sculptured. Numerous statues and bas-reliefs by Renaissance 
artists adorn the various altars and chapels. The cathedral pave- 
ment is almost unique. It is inlaid with designs in colour and black 
and White, representing Biblical and legendary subjects, and is 
supposed to have boon li^gun by Duccio della Buoninsegna. But the 
finest portions beneath the domes, with scenes from the history of 
Abraham, Moses and Elijah, are by Domenico Beccaiumi and are 
executed with marvellous boldness and effect. The choir stalls also 
deserve mention : the older ones (remains of the original choir) arc 
in tania work ; the others, dating from the i6th century, are carved 
from Riocio's designs. The Piocolomini Library, adjoining the 
duomOy was founded by Cardinal Francesco Piccolomiui (afterwards 
Pius III.) in honour of his uncle, ]?ius II. Here are Pinturicchio's 
famous frescoes of scenes from the life of the latter pontiff, and the 
collection of choir books (supported on sculptured desks) with 
splendid illuminations by Sienese and other artists. The church of 
San Giovanni, the ancient baptistery, beneath the cathedral is ap- 
roached by an outer flight of marble steps built in 1451- It lias a 
oautiful but incomplete facade designed by Giovanni di Mino del 
Pcllicciaio in 1382, and a marvellous font with bas-reliefs by Dona- 
tello, Ghiberti, Jacopo della Quercia and other 1 5th-century sculptors. 
The Opera del Duomo con tuns Duccio's famous Madonna, painted 
for the cathedral in 1308-1311, and other works of art. 

Among the other churches are S. Maria di Provenzano, a vast 
baroque building of some eUjgance, designed by Schifardini (1594) : 
Sant'^ Agostino, rebuilt by Vanvitelli in 1755, containing a Cruci- 
fixion and Saints by Perugino, a Massacre of the Innocents by 
Mattco di Giovanni, the Coming of the Magi by Sodoma, and a 
St Antony by Spagnolotto (?) ; the beautiful church of the Servites 
(15th century), which contains another Massacre of the Innocents by 
Matteo di Giovanni and other good examples of the Sienese school ; 
San Francesco, designed by Agostino and Agnolo about 1320, and 
now restored, which once possessed many fine paintings by Duccio 
Buoninsegna, Lorenzetti, Sodoma and Beccafumi, some of which 
perished in the great fire of 1655 ; San Domenico, a fine 13th-century 
building with a single nave and tran.sept, containing Sodoma^s ^ 
.splendid fresco ithe Swoon of St Catherine, the Madonna of Guido da' 
Siena, 1281. and a crucifix by Sano di Pietro. This church crowns, the 
Fontebranda hill above the famous fountain of that name im- 
mortalized by Dante, and in a steep lane below stands the house of 
St Catherine, now converted into a church and oratory, and main- 
tained at the expense of the. .inhabitants of the Contrada dell' Oca. I 
It contains some good pictures by Pacchia and other works of art, 
but is chiefly visited for its historic interest and as a striking memorial 
of the characteristic piety of the Sienese. The Accademla di Belle 
Arti contains a good collection of pictures of the Sienese school, 
illustrating its development. 

The communal palace iu the Piazza , del Gampo was begun in 1288 
and finished in 1309. It is built of brick, is a fine specimen of Pointed 
Gothic, and was designed by Agostino and Agnolo. The light and 
elegant tower (Torre del Mangla) soaring from one side of the palace 
was.l^gun in 1558 and finished after 1348, and the chapel standing 
at its foot, raised at the expense of the Opera del Duomo as a public 
thank-offering after the plague of 1348, begun in 1352 and com- 
pleted in 1376. This grand old palace has other attractions besides 
^e beauty of its arc^tecture, lor its interior is lined with works of art. 
Tho atrium has a fresco by Barfx>lo di Fredi and the two ground-floor 
halls contain a Coronation of the Virgin by Sano di Pietro and a 
splendid Resurrection by Sodoma. In the Sala dei Novc or della 
Pace above are the noble allegorical frescoes of Atobrogio Lorenzetti 
representing the effects of just and unjust government ; the Sala 
deUe Raimtre oc del Mappamondo is painted by Simone di Martino 
(Meipnu) and others, the Cappella della Signoria by Taddeo di 
Bartolb, and the Sala del Consistorio by Beccafumi. Another hall, 
the Sala di BkHa, hfis frescoes by Splnello Aretino (1408) with scenes 
from the life of Pope Alexander III., while yet another has been 
pointed by local aiigits with episodes in recent Italian hittoryi An 
interesting mdfibition , of, Sienese art, includiofl^ many olnecta from 
neighbbanng towns and villages, was held here m 1904. The former 
hwiiof'^e mnd cOunbil, bunt in 1327, was converted into the chief 
^eatre of Sena by Riocioin r56o, ana, after being twice burnt, was 
rebuilt in 1733 .from < 3 ibbiena:’B designs. Another Sienese theatre, 
that of the llozzi. in Piazza San Pellegrto, designed by A. Doveri and 
ereetpd in t8i6, although modem, has ah historic interest as the work 
of An academy dating from the 16th century, called the Congrega 
de' Rozzi, that played' an important part in the history of the Italian 
ooipio stage. 


The city is adorged by many other noble edifices ^oth public 

private, amqpg wliich the iuliowiiig palaces may be mentioned — 
Tolomei (1205) ; Buonsignori, formerly TegUacci, an elegant 14th- 
century consftruction, fbstored in 1848 ; Grottanelli, formerly Pecci 
and amcicntly the residence of the captain of War, recently restored 
in its original style; Sansedoni; Martilii; Piccolomini; now be- 
longing to the Government and containing tlie state arcliives ,* ' 
Piccolomiui delle Papesse, like the other Piccolomiui mansion, 
designed by Bernardo Rossellino, and now tlie Banca d' Italia; 
the enormous block of the Monte de' Pascfli, a bank of considerable 
weal^ and antiquity, enlarged and partly rebuilt in the original style 
between 1877 and 1881, the old Dogana and Sahmbeni pal^s; the 
Palazzo Spannochi, a fine early Renaissance building by piuliano da 
Maiano (now the post office) ; the Loggia di Mercanzia (15th century) , 
now a club, imitating the Loggia del I.anzi at Florence, with sculp- 
tures of the 15th century ; tlie Loggia del Papa^ eweted by Pius II. ; 
and other fine buildings. We may also mention the two celebrated 
fouut^s, Foiite Gaia and Fontebranda ; the former, ig the Piazza 
del Campo, by Jacopo della Quercia (i409-i4i9),but freely restored 
in 1868, the much-damaged original reliefs being now in the Opera 
del Duomo; the Fonte Nuova, near Porta Ovlle, by Caniaino di 
Crescentino also deserves notice (1298). Tbanl^ to all these archi- 
tectural treasures, the narrow Siene.se streets with their many wind- 
ings and steep ascents are full of picturesque charm, and, together 
with the collections of excellent paintings, foster the local pride of the 
inhabitonts and preserve their taste and feeling for art. The medieval 
walls and gates are still in tho main preserv^. The ruined Cistercian 
abbey of S. Calgano, founded in 1201, with its fine church (1240- 
1268) is interesting and imposing. It lies some 20 m. south-west of 
Siena. 

Hfrfory.— Siena was probably founded by the Etruscans 
(a few tombs of that period have been found outside Porta 
CAmollia), and then, falling under the Roman rule, became a 
colony in the reigq of Augustus, or a little earlier, ^nd was 
distinguished by the name of Saena Julia. It has the same arms 
as Rome — the she-wolf and twins. But its real importance dates 
from the middle ages. Few memorials of the Roman era ® or of 
the first centuries of Christianity liave been presetyed (except 
the legend of St Ansanus^, and none at all of the interval pre- 
ceding the Lombard period. We have documentary evidence 
that in the 7 th century in the reign of Rotaris (or Rotari), tliere 
was a bishop of Siena named Mauro. Attempts to trace earlier 
bishops as far back as the 5th century have yielded only vague 
.and contradictory results. Under the Lombards the civil 
' govCTnment was in the hands of a gastaldo, under the Caro|ingians 
of ^ount, whose authority, by •slow degrees and a course of 
events similar to what took place in other l^i.an communes, 
paye way to that of the bishop, whose power in turn gradually 
diminished and was superseded by that of tlie consuls and the 
commonwealth. 

We have written evidence of tho consular govemm^t of 
Siena from 1125 to 1212 ; number of consuls varied from 
three to twelve. This government, formed , of gentiluotnini 
or nobles, did not remain unchanged throughout the whpJa period, 
but was gradually forced to accept the participation of the 
popolant or lower classes, whose efforts to rise to power ^^ere 
continuous and determined. Thus in 1137 they obtamed a third 
part of the government by the rpcoifttitution of thp general 
council with 100 nobles and 50 popolani. In 119^ the institution 
of a foreign podestd (a form of government which became jjer^ 
maneftt in 1212) gave a severe blow to the consular magistracy, 
which was soon extinguished ; anti in 12^ the people again rose 
against the nobles in the hope ol ousting them entirely from 
office. 

The strife was largely economic, the people desiring to 
deprive the nobles of the immunity of taxation which they had 
enjoyed. The attempt was not completely successful ; but the 
government was now equally divided between the two estates by 
the creation of a supreme magistracy of twenty-four citieens— 
twelve nobles and twelve popolani. During the rule of tbe nobles 
and tile mixed rule of nobler and popolani the commune of 
Siena was enlarged by fortunate acquisitions of neighbouring 
lands and by the submission of feudal lords/such as tbeSitialei^hi, 
Aldobrandeschi, Pannocchieschi, Visconti di .Ownpiglia, &c. 

^ In these kfe especially mtereating the pointed poyeraoi the books 
of the btcchierna and gahella, or revenue and offices. 

’* Thereare; however, leihains of baths some 2'j m. to the ea^ ; see 
P. Pieoolomini in Bullodino SonoM do Horia vi; (1890). 
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Before l^ng the reciprocal need of fresh territory and frontier 
disputes, especially concerning Poggibonsi and Montepulqiano, 
led to an outbreaic of hostilities between P'lorcijce and Siena. 
Thereupon, to spite the rival republic, the Sienese (ook the 
Ghibelline side, and the German empenors, beginning with 
Frederick Barbarossa, rewarded their fidelity by the grant of 
various privileges. 

During the 12th and 13th centuries there were continued 
disturbances, petty wars, and hasty reconciliations between 
Florence and Siena, until in 1254-1255 a more binding peace and 
alliance was concluded. But this treaty, in spite of its apparent 
stability, led in a few years to a fiercer struggle ; for in 1258 the 
Florentines complained that Siena had infringed its terms by giv- 
ing refuge to the Ghibellines they had expelled, and on the refusal 
of the Sienese to yield to these just remonstrances both states 
made extensive preparations for war. Siena applied to Manfred, 
obtained from him a strong body of German horse, under the 
command of Count Giordano, and likewise sought the aid of its 
Ghibelline allies. Florence equipped a powerful citizen army, 
of which the original registers are still preserved in the volume 
entitled II Libro di Moniaperii in the Plorence archives. This 
army, led by the podest^i of Florence and twelve burgher captains, 
set forth gaily on its march towards the enemy’s territories in the 
middle of April 1260, and during its first campaign, ending on 
the 1 8th of May, won an insignificant victory at Santa Petronilla, 
outside the walls of Siena. But in a second and more important 
campaign, in which the militia of the other Guelf towns of 
Tuscany took part, the Florentines were signally defeated at 
Montaperti on the 4th of September 1260. This defeat crushed 
the power of Florence for many years, reduced the city to desola- 
tion, and apparently annihilated the Florentine Guelfs. But 
the battle of Benevento (1266) and the establi.shment of the 
dynasty of Charles of Anjou on the Neapolitan throne put an 
end to the Ghibelline predominance in Tuscany. Ghibelline 
Siena soon felt the effects of the change in the defeat of its’ army 
at Colle di Valdelsa (1269) by the united forces of the Guelf 
exiles, Florentines and French, and the death in that battle of 
her powerful citizen Provenzano Salvani (mentioned by Dante), 
who had been the leading spirit of the government at the tinie 
of the victory of Montaperti. For some time Siena reOiainea 
faithful to the Ghibelline cau.se ; nevertheless Guelf and^idemo- 
cratic sentiments began to make head. The Ghibellines were 
on several occasions expelled from the city, and, even when a 
temporary reconciliation of the two parties allowed them to 
return, they failed to regain their former influence. 

Meanwhile the popular party acquired increasing power in 
the state. Exasperated by the tyranny of the Salimbeni and 
other patrician families allied to the Ghibellines, it decreed in 
1277 the exclusion of all nobles from the supreme magistracy 
(consisting since 1270 of thirty-six instead of twenty-four 
members), and insisted that this council should be formed solely 
of Guelf traders and ipen of the middle class. This constitution 
was confirmed in 1 280 by the reduction of the supreme magistracy 
to fifteen members, all of the humbler classes, and was definitively 
sanctioned in 1285 (and. 1287) by the institution of the magistracy 
of nine. This council of nine, composed only of burghers, 
carried on the government for about seventy years, and its rule 
was sagacious and peaceful. The territories of the state were 
enlarged ; a friendly alliance was maintained with Florence ; 
trade flourished ; in 1321 the university was founded, or rather 
revived, by the introduction of Bolognese scholars j the principal 
buildings now adorning the town were begun ; and the charitable 
institutions, which are the pride of modern Siena, increased and 
prospered. But meanwhile the exclusiveness of the single 
class of citizens from whose ranks the chief magistrates were 
drawn had converted the government into a close oligarchy 
and excited the hatred of every oUier class. Nobles, judges, 
notaries and populace rose in frequent revolt, while the nine 
defended their state (i 295-1 309) by a strong body of citizen 
militia divided into terzieri (sections) and contrade (wards), 
and violently repressed these attempts. But in 1355 the arrival 
of Charles IV, in Siena gave fresh courage to the malcontents, 


who, backed by the imperial authority, overthrew the government 
of the nine and substituted a magistn^ of twelve drawn from 
the lowest class. These new rulers were to some extent us'.der 
the influence of the nobles who had fomented the rebellion, but 
the latter were again soon excluded from all share in the govern- 
ment. 

This was the beginning of a determined struggle for supre- 
macy, carried on for many years, between the different classes of 
citizens, locally termed ordini or monti— the lower classes striving 
to grasp the reins of government, the higher classes already in 
office striving to keep all power in their own hands, or to divide it 
in proportion to the relative strength of each monte. As this 
struggle is of too complex a nature to be described in detail, we 
must limit ourselves to a summary of its leading episodes. 

The twelve who replaced the council of nine (as these had 
previously replaced the council of the nobles) consisted — both 
as individuals and as a party — of ignorant, incapable, turbulent 
men, who could neither rule the state with firmness nor confer 
prosperity on the republic. They speedily broke with the nobles, 
for whose manoeuvres they had at first been useful tools, and 
then split into two factions, one siding with the Tolomei, the 
other, the more restless and violent, wiSi the Salimbeni and the 
noveschi (partisans of the nine), who, having still some influence 
in the city, probably fomented these dissensions, and, as we shall 
see later on, skilfully availed themselves of every chance likely 
to restore them to* power. In 1368 the adversaries of the twelve 
succeeded in driving them by force from the public palace, and 
substituting a government of thirteen — ten nobles and three 
noveschi. 

This government lasted only twenty-two days, from the 
2nd to the 24th September, and was easily overturned by the 
dominant faction of the dodicini (partisans of the twelve), aided 
by the Salimbeni and the populace, and favoured by the emperor 
Charles IV. The nobles were worsted, being driven from the 
city as well as from power ; but the absolute rule of the twelve 
was brought to an end, and right of participation in the govern- 
ment was extended to another class of citizens. For, on the 
expulsion of the thirteen from the palace, a council of 124 
plebeians created a new magistracy of twelve difensori (defenders), 
no longer drawn exclusively from the order of the twelve, but 
composed of five of the popolo minuto, 01 lowest populace (now 
first admitted to the government), four of the twelve, and three of 
the nine. But it was of short duration, for the dodicini were 
ill satisfied with their share, and in December of the same year 
(1368) joined with the popolo minuto in an attempt to expel the 
three noveschi from the palace. But the new popular order, 
which had already asserted its predominance in the council of 
the fijormatori, now drove out the dodicini, and for five days 
(nth to i6th December) kept the government in its own hands. 
Then, however, moved oy fear of the emperot, who had passed 
through Siena two months before on his way to Rome, and who 
was about to halt there on his return, it tried to conciliate its 
foes by creating a fresh council of 150 rifonnatori, who replanted 
the twelve defenders by a new supreme magistracy of fifteen, 
consisting of eight popolani, four dodicini, and three noveschi, 
entitled respectively “ people of the greater number,” " people 
of the middle number,” and ” people of the less number.” 
From this renewal dates the formation of the new order or monte 
dei riformatori, the title henceforth bestowed on all citizens, of 
both the less and the greater people, who had reformed the 
government and begun to participate in it in 1 368. The turbulent 
action of the twelve and the Salimbeni, being dijssatisfied with 
these changes, speedily rose against the new government. This 
time they were actively aided by Chaides IV., who, having 
returned from Rome, sent his militia, commanded by the 
imperial vicar Malatesta da Rimini, to attack the public palace. 
But the Sienese people, being called to arms by the council of 
fifteen, made a most determined resistance, routed the imjperial 
troops, captured the standard, and confined the emperor m the 
Saliml^ni palace. Thereupon Charles came to terins with the 
government, gmted it an imperial patent, and left the city, 
consoled for his humiliation by the gift of a large sum of money* 
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In spite of its’ wide basis and great energy, the monte dei 
fiiormatori, the heart of the new government, could not satisfac- 
torily cope with the aftacks of adversj factions and treacherous 
allies. So, the better to repress them, it created in 1369 a chief 
of the police, with the title of esecutore, and a numerous associa- 
tion of popolani ^-the company or casaia grande of the people — 
as bulwarks against the nobles, who lu^ been recalled from 
banishment, and who, though fettered by strict regulations, were 
now eligible for offices of the state. But the appetite for power 
of the “ less people ” and the dregs of the popul^e was whetted 
rather than satisfied by the installation of the riformatori in 
the principal posts of authority. Among the wool-carders — ^men 
of the lowest class, dwelling in the precipitous lanes about the 
Porta Ovile — there was an association styling itself the ‘‘company 
of the worm.” During the famine of 1371 this company rose 
in revolt, sacked the houses of the rich, invaded the public palace, 
drove from the council of fifteen the four members of the twelve 
and the three of the nine, and replaced them by seven tatter- 
demalions. Then, having withdrawn to its own quarter, it was 
suddenly attacked by the infuriated citizens (noveschi and 
dodicini\ who broke into houses and workshops and put numbers 
of the inhabitants to the sword without regard for age or sex. 
Thereupon the popular rulers avenged these misdeeds by many 
summary executions in the piazza. These disorders were only 
checked by fresh changes in the council of fifteen. It was now 
formed of twelve of the greater people and three noveschi, to 
^e total exclusion of the dodicini, who, on account of their grow- 
ing turbulence, were likewise banished from the city. 

Meanwhile the government had also to contend with difficulties 
outside the walls. The neighbouring lords attacked and ravaged 
the municipal territories ; grave injuries were inflicted by the 
mercenary bands, especially by the Bretons and Gascons. The 
rival claims to the Neapolitan kingdom of (!!arlo di Durazzo and 
Louis of Anjou caused fresh disturbances in Tuscany. The 
Sienese government conceived hopes of gaining possession of the 
city of Arezzo, which was first occupied by Durazzo^s men, 
and then by Enguerrand de Coucy for Louis, of Anjou ; but 
while the Sienese were nourishing dreams of conquest the French 
gener^ unexpectedly sold the city to the Florentines, whose 
negotiations had been conducted with marvellous ability and 
despatch (1384). The gathering exasperation of the Sienese, 
and notably of the middle class, t^ainst their rulers was brought 
to a climax by this cruel disappointment. Their discontent had 
been gradually swelled by various acts of home and foreign 
policy duriiig the sixteen years’ rule of the riformatori, nor had 
the concessions granted to the partisans of the twelve and the 
latter’s recall and renewed eligibility to office availed to conciliate 
them. At last the revolt broke out and gained the upper hand, 
in March 1385. The riformatori were ousted from power and 
expelled the city, and the trade of Siena suffered no little injury 
by the exile of so many artisan families. The fifteen were 
replaced by a new supreme magistracy of ten priors, chosen in 
the following proportions — ^four of the twelve, four of the nine, 
and two of the people proper, or people of the greater number, 
but to the exclusion of all who had shared in the government or 
sat in council under the riformatori. Thus began a new order or 
monte del popolo, composed of families of the same class as the 
riformatori, but having had no part in the government during 
the latter’s rule. But, though now admitted to power through 
the buxgher reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed very limited 
privileges.^ 

In 1387 fresh quarrels with Florence on the subject of Monte- 
pulciano led to an# open war, that was further aggravated by 
the interference in Tuscan affairs of the ambitious duke of Milan, 
Giw Galeazzo Visconti. With him the Sienese concluded an 
allipce in 13^ and ten years later accepted his suzerainty and 
resigned the liberties of their state. But in 1402 the death of 

* The following are the ordini or monti that held power in Siena 
for any considerable time — gentiluomini^ from ^e ongin of the re- 
public; neve, from about 1285 ; dodici, from 1355 ; riformatori, from 
1368; ^0/0, from 1385. 


Gian Galeazzo lightened their yoke. In that year the first plot 
against the Vi^ontian rule, hatched by the twelve and the 
Salimbeni and fomented by the Florentines, was violently re- 
ressed, an?l caused fhe twelve to be agaiij driven from office j 
ut in the following year a special balia, created in consequence 
of that riot, annulled the ducal suzerainty and restored the 
liberties of Siena. During the interval the supreme magistracy 
had assumed a more popular form. B); the partial readmission 
of the riformatori and exclusion of the twelve, the permanent 
b^ia was now composed of nine priors (three of the nine, three 
of the people, and three of the riformatori) and of a captain of the 
people to be chosen from each of the tluee monti in turn. On 
nth April peace was made with the Florentines and Siena en- 
joyed several years of tranquil prosperity. 

But the great Western schism then agitating tlie Christian 
world again brought disturbance to Siena. In consequence of the 
decisions of the council of Pisa, Florence and Siena had declared 
against Gregory XII. (i4<^) ; Ladislaus of Naples, therefore, us 
a supporter of the pope, seized the opportunity to make incursions 
on Sienese territory, laying it waste and threatening the city. 
The Sienese maintained a vigorous resistance till the death of 
this monarch in 1414 freed them from his attacks. In 1431 
a fresh war with Florence broke out, caused by the latter’s 
attempt upon Lucca, and continued in consequence of the 
Florentines’ alliance with Venice and Pope Eugraus IV., and 
that of the Sienese with the duke of Milan and Sigismund, king 
of the Romans. This monarch halted at Siena on his way to 
Rome to be crowned, and received a most princely welcome. 
In 1433 opposing leagues signed a treaty of peace, and, 
although it was disadvantageous to the Sienese and temptations to 
break it were frequently urged upon them, they faithfully adhered 
to its terms. During this period of comparative tranquillity 
Siena was honoured by the visit of Pope Eugenius IV. (1443) 
by that of the emperor Frederick III., who came there to receive 
his bride, Eleanor of Portugal, from the hands of Bishop Aeneas 
Sylvius Piccolomini, his secretary and historian (1452). This 
meeting is recorded by the memorial column still to seen outside 

the Camollia gate. In 1453 hostilities against Florence were 
again resumed, on account of the invasions and ravages of Sienese 
territory committed by Florentine troops in their conflicts with 
Alphonso of Naples, who since 14I7 had made Tuscany his battle- 
ground. Peace was once more patched up with Florence in 1454. 
Siena was next at war for several years with Aldobrandino 
Orsini, count of Pitigliano, and with Jacopo Piccinini, and 
suffered many disasters from the treachery of its generals. About 
the same time the republic was exposed to still graver danger by 
the conspiracy of some of its leading citizens to seize the reins of 
power and place the city under the suzerainty of Alphonso, 
as it had once been under that of the duke of Milan. But the 
plot came to light; Its chief ringleaders were beheaded, and 
many others sent into exile (1456) ; and the death of Alphonso 
at last ended all danger from tl^t source. During those critical 
times the government of the state was strengthened by a new 
executive magistracy called the balia, which from 1455 began 
to act independently of the priors or consistory. Until 
it had been merely a provisional committee annexed to the latter. 
But henceforward the balia had supreme jurisdiction in all affairs 
of the state, although always, down to the fall of the republic, 
nominally preserving the character of a magistracy extraordinary. 
The election of Aeneas Sylvius Piccolomini to the papal chair 
in 1458 caused the utmost joy to the Sienese ; and in compliment 
to their illustrious fellow-citizen they granted the request of the 
nobles and readmitted them to a share in the government. 
But this concession, grudgingly made, only remained in force 
for a few years, and on the death of the pope (1464) was woked 
altogether, save in the case of members of the Piccolomini house, 
who were decreed to be popolani and were allowed to retain all 
their privileges. Meanwhile fresh discords were brewing among 
th^lebeians at the head of affairs. 

Ine conspiracy of the Pazzi in 1478 led to a war in which 
Florence and Milan were opposed to the pope and the king of 
Naples^ and which was put an end to by the peace of Z3th 
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March Thereupon Alphonso, duke of Calabria, who was 
fighting in Tuscany on the side of his father, Ferdinand, (;aine 
to an agreement with Siena and, in the same way as his 
grandfather Alpho^o, tried to obtain thS lordship of the city and 
the recall of the exiled rebels in 1456. The nojjeschi ( to whose order 
most of the rebels belonged) favoured his pretensions, but the 
riformaiori were against him. Many of the people sided with the 
noveschi, rose in revolt on 22nd June 1480 and, aided by the 
duke’s soldiery, reorganized the government to their own advant- 
age. Dividing the power between their two orders of the nine and 
the people, they excluded the nformaiori and replaced them by 
a new and heterogeneous order styled the aggregaii, composed 
of nobles, exiles of 1456 and citizens of other orders who had 
never before been in office. But this violent and perilous upset 
of the inl^mal liberties of the republic did not last long. A decree 
issued by the Neapolitan king (1482) depriving the Sienese of 
certain territories in favour of Florence entirely alienated their 
affections from that monarch. Meanwhile the monte of the nine, 
the chief promoters of the revolution of 1480, were exposed to the 
growing hatred and envy of their former allies, the monte del 
popolo, who, conscious of their superior strength and numbers, 
now sought to crush the noveschi and rise to power in then- 
stead. This change of affairs was accomplished by a series of 
riots between 7tli June 1482 and 20th February 1483. The 
monte del popolo seized the lion’s share of the government ; the 
rifomatori were recalled, the aggregati abolished and the 
noveschi condemned to perpetual banishment from the govern- 
ment and the city. But “ in perpetuo ” was an empty lorm of 
words in those turbulent Italian republics. The noveschi^ being 
“ fat burghers ” with powerful connexions, abilities and tradi- 
tions, gained increased strength and influence in exile ; and ffve 
years later, on 22nd July 1487, they returned triumphantly 
to Siena, dispersed the few adherents of the popolo who offered 
resistance, murdered the captain of the people, reoiganized tlie 
state, and placed it under the protection of the Virgin Mary. 
And, their own predominance being assured by their numerical 
strength and influence, they accorded equal shares of power to the 
other monti. 

Among the returned exiles was Pandolfo Petrucci, chief of the 
noveschi and soon to be at the head of the government. During 
the domination of this man '(who, like Lorenzo de’ Medici, was 
sumamed “.the Magnificent”) Siena enjoyed many years of 
splendour and prosperity. We use the term “ domination ” 
rather than “ signory ” inasmuch as, strictly speaking, Petrucci 
was never lord of the state, and left its established form of govern- 
ment intact ; but he exercised despotic authority in virtue of his 
strength of character and the continued increase of his personal 
power. He based his foreign policy on alliance witli Florence and 
France, and directed the internal affairs of the state by means of 
the council (collegio) of the balia, which, although occasionally 
reorganized for the purpose of conciliating rival factions, was 
always subject to his will. He likewise added to his power by 
assuming tlic captainship of the city guard (1495), and later by the 
purchase from the impoverished commune of several outlying 
I castles (1507). Nor did. he shrink from deeds of bloodshed and 
revenge ; the assassination of his father-in-law, Niccolo Borghesi 
(150P), is an indelible blot upon his name. He successfully 
withstood all opposition within the state, until he was at last 
worsted in his struggle with Cesare Borgia, who caused liis ex- 
pulsion from Siena m 1502. But through the friendly mediation 
of the Florentines and tlie French king he was recalled from 
banishment on 29th March 1503. He maintained his power 
until his death at the age of sixty on 2xst May 1512, and 
was interred with princely ceremonials at the public expense. 
The predominance of his family in Siena did not last long after 
his decease. Pandolfo had not the qimlities required to found 
a dynasty such as that of the Memci. He lacked the lofty 
intellect of a Cosimo or a Lorenzo, and the atmosphere of liberty- 
loving Siena with its ever-changing factions was in no way suited 
to his purpose. IBs eldest son, Borghese Petrucci, was incapable, 
haughty and exceedingly corrupt ; he only remained three years 
at & head of affairs and fled ignominiouslyia 1515. Through 


the favour of Leo X., he was succeeded by his cousin Raffaello 
Petrucci, previously governor of St Angelo and afterwards a 
cardinal. , « 

This Petrucci was a bitter enemy to Pandolfo’s children. 
He caused Borghese and a younger son named Fabio to be 
proclaimed as rebels, while a third son. Cardinal Alphonso, 
was strangled by order of Leo X. in 1518. He was a tyrannical 
ruler, and died suddenly in 1522. In the following year Clement 
VIL insisted on the recall of Fabio Petrucci ; but two years later 
a fresh popular outbreak drove him from Siena for ever. The 
city then placed itself under the protection of tlie emperor 
Charles V., created a magistracy of “ten conservators of the 
liberties of the state” (December 1524), united the different 
monti in one named the “ monte of the reigning nobles,” and, 
rejoicing to be rid of the last of the Petrucci, dated their public 
books, ab instawata libertate year L, II., and so on. 

The so-called free government subject to the empire lasted 
for twenty-seven years; and the desired protection of Spain 
weighed more and more heavily until it became a tyranny. 
The imperial legates and the captains of the Spanish guard in 
Siena crushed both government and people by continual ex- 
tortions and by undue interference with the functions of the 
bdia, Charles V. passed through Siena in 1535, and, as in all 
the otlier cities of enslaved Italy, was received with the greatest 
pomp ; but he left neither peace nor liberty behind him. From 
1527 to 1545 the city was tom by faction fights and violent revolts 
against the noveschi, and was the scene of frequent bloodshed, 
while the quarrelsomeness and bad government of the Sienese 
gave great dissatisfaction m Tuscany. The balia was recon- 
stituted several times by the imperial agents — in 1530 by Don 
Lopez di Soria and Alphonso Piccolomini, duke of Amalfi, in 
1540 by Granvella (or Granvelle) and in 1548 by Don Diego di 
Mendoza ; but government was carried on as badly as before, and 
tliere was increased hatred of the Spanish rule. When in 1549 
Don Diego announced the emperor’s purpose of erecting a 
fortress in Siena to keep the citizens in order, the general hatred 
found vent in indignant remonstrance. The historian Orlando 
Malavolti and other special envoys were sent to the emperor 
in 1550 with a petition signed by more than a thousand citizens 
praying him to spare them so terrible a danger ; but their mission 
failed : they returned unheard. Meanwhile Don Diego had laid 
the foundation of the citadel and was carrying on the work 
with activity. Thereupon certain Sienese citizens in Kome, 
headed by Aeneas Piccolomini (a kinsman of Pius II.), entered 
into negotiations with the agents of the French king and, having 
with their help collected men and money, marched on Siena and 
forced their way in by the new gate (now Porta Romana) on 
26th July 1552. The townspeople, encouraged and reinforced 
by this aid from without, at once rose in revolt, and, attacking 
the Spanish troops, disarmed them and drove them to take 
refuge in the citadel (28th July). And finally by an agreement 
with Cosimo de’ Medici, duke of Flofence, the Spaniards were sent 
away on the 5th August 1552 and the Sienese took possession 
of their fortress. 

The government was now reconstituted under the protection 
of tlie French agents ; the bdia was abolished, its very name 
having been rendered odious by the tyranny of Spain, was 
replaced by a similar magistracy styled capitmi del popolo e 
reggimento, Siena exulted in her recovered freedom ; but her 
sui^ine was soon clouded. First, the emperor’s wrath was 
stirred by tlie influence of France in the counsels of the repulffic ; 
then Cosimo, who was no less jealous of the French, conceived 
tlie design oi annexing Siena to his own domUiions. The first 
hostilities of the imperial forces in Val di Qiiana (i 552 *-i 553 ) 
little damage ; but when Cosimo took the field wi^ on amy 
commanded by the nmrquis of Marigna^ the ruin of Siena 
was at hand. On 36th January Marignano captured ‘the 
forts pf Porta Camollia (wmch the whole population of Siena, 
including the women, had helped to construct) and invested the 
dty. On the 2nd of August of the same year, at Marciano in 
Val di Chiana, he won a complete victory over the Sienese and 
French troops under Piero Stroszi, the Florentine exile and 
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marshal of France. Meanwhile Siena was vigorously besieged, 
and its inhabitants, sacrificing everything for their beloved city, 
maintained a most heroic defence. A glorious record of Iheir 
sufferings is to be found in the Diary of Soszini, the Sienese 
historian, and in the Commentaries of Blaise de Monluc, the 
French representative in Siena. But in April 1555 the town 
was reduced to extremity and was forced to capitulate to the 
emperor and the duke. On 21st April the Spanish troops 
entered the gates ; thereupon many patriots abandoned the city 
and, taking refuge at Montalcino, maintained there a shadowy 
form of republic until 1559. 

Cosimo L de’ Medici being granted the investiture of the 
Sienese state by the patent of Philip II. of Spain, dated 3rd 
July 1557, took formal possession of the city on the 19th of 
the same month. A lieutenant-general was appointed as repre- 
sentative of his authority ; the council of the balia was recon- 
stituted with twenty members chosen by the duke ; the con- 
sistory and the general council were left in existence but deprived 
of their political autonomy. Thus Siena was annexed to the 
Florentine state under the same ruler and became an integral 
part of the grand-duchy of Tuscany. Nevertheless it retained 
a separate administration for more than two centuries, until the 
general reforms of the grand-duke Pietro Lcopoldo, the French 
domination, and finally the restoration swept away all differences 
between the Sienese and Florentine .systems of government. 
In 1859 Siena was the first Tuscan city that voted for annexation 
to Piedmont and the monarchy of Victor Emmanuel II., this 
decision (voted 26th June) being the initial step towards the 
unity of Italy. 

Literary Hisfory.— The literary history of Siena, while recording 
no gifts to the world equal to those bequeathed by Florence, and 
without the power and originality by which the latter became the 
centre of Itahan culture, can nevertneloss boast of some illustrious 
names. Of tnese a brief summary, beginning with the department 
of general literature and passing on to history and science, is sub- 
joined. Many of them are also dealt with in separate articles, to 
which the reader is referred. 

As early as the 13th century the vulgar tongue was already well 
established at Siena, being used in public documents, commercial 
records and private correspondence. The poets fiourishuig at that 
period were Folcscchiero, Cecco AngioUeii — a humorist of a very 
high order — and Bindo Bonichi, who belonged also to the following 
century. The chief glory of the Z4th century was St Catherine 
Benincasa. The year of her death (13S0) was that of the birth of St 
Bernardino Albizzeschi (S Bernardino of Siena), a popular poacher 
whose sermons in the vulgar tongue are models of style and diction, 
'i'o the ^5th century belongs Aeneas Sylvius Hccolomini (Pius II.), 
humanist, historian and political writer. In the x6th century we 
Itnd another Piccolomini (Alexandei*), bishop of Patras, author of 
a curious dialogue, Della bella crearua delle aonne ; another bishop, 
Claudio Tolomei, diplomatist, poet and philologist,, who revived t&) 
use of ancient Latin niietres ; and Luca Contile, a writer of narratives, 
plays and poems. Prose fiction had two representatives in this 
century —^pione Bargagli, a writer of some merit, and Pietro 
Fortim, whose productions were trivial and indecent. In the 17th 
cent^ we fina Ludovico Sergardi (Quinto Sottano), a Latinist and 
satirical writer of much talent and culture ; but the most ori^ial 
and brilliant figure in Sienese literature, is tliat of Girolamo GigU 
(i66o.-i722)r, author of the Gasiettino, La Horellina di Don Pilone, 11 
Vocabolario cateriniano and the Diario ecclesiastico» As humprist, 
scliolax and philologist, Gigli would take a high place in the literature 
of any land. His resolute opposition to all hypocrisy-^whether 
religious or Uterary-^exposed him to merciless persecution from the 
Jesuits and the Della Cruscan Academy. 

In the domain of history we have first the old Sienese chronicles, 
which down to the 14th century are so confused that it is almost 
impossible tp disentangle truth from fiction or even to decide the 
personaUty of the various autiiors. Three 14th-century chronicles, 
attributed to Andrea Doi^ Agnolo di Tura, called 11 Grasso, a,nd Neri 
di Donati, are published in Muratori (vol. xv.). To the 15m century 
belongs the chronicle of Allegretto Allegretti, also in Muratori (vol. 
xxiii.) ; and during same period fipurished Sigismpndo Tudo (a 
priest of Siena, though born at Castiglione Aretino), whose volumin- 
ous history written in Latin and never printed (now among the.MSS. 
of the (^gi library in Rome), though devoid of literary merit, con- 
tains much valuable material. The best Sienese historiaiu belong to 
the 1 6th century. They are Orlando Malavolti (151 5-; 59P) , a man of 
noble ,birth« the most trustworthy pf all; Antonio Bellarmati; 
Alessandro Sozzitii di Girolamo, tlie sympathetic author of the Diario 
delV ^lt»ma guerra senese ; and Giugurta Tommasi, ^ whose tpdiouvS 
histpiy ten books, down to I354i been published, the rest being 
stiU in manuscript. Together with these historians we must piention 


the learned scholars Oblso Cittadini (d. 1627), Ulberto Betivoidicnii 
(d. 'wr33), one of Moratori's correspondents, and Cno. Antonio Picci 
(d. 1708}, author of historiesof Pajiidolfa Petrucci and the bishopric 
of Siena. In the same dategoxy may be classed the librarian C. F. 
Carpellifii (d. 1S72), author of several nioiiograj^s on the origin of 
Siena and tlie constitution of the republic, and Scipione Botghesi 
(d. 1877), who has left a precious store of historical, biographical and 
bibliographical studies and documents. 

Ip theology and philosophy the most dUnguishod' names an: 
Bernardino Ocluno and Lelio and Fausto Soccuii (lOih century) : 
in jurisprudence, three Soedni; Mariano senior, Bartolommeo and 
Mariano junior (15th and i 6 th centuries) ; and in political economy, 
Sallustio Bandini (1677*1700), author of the Discorso mUla Ma* 
remma., In physical science the n^es most worthy of mention are 
those of the botanist Pier Antonio Mattioli (1501-157^), of Pirro 
Maria GabrieDi (1643-1705), founder of the academy 01 the Physio- 
critics, and of the anatomist Paolo Mascagni (cl. 1825). 

Art, — Lanzi happily designates Sienese painting as " lieta scuola 
fra lieto popolo (*' the mithe school of a blithe people *')• The 
special cliaractcristics of its masters are freshness of colour, vivacity 
of expression and distinct originality. The Sienese school of painting 
owes its origin to the influence of Byzantine art ; but it improved 
that art, impressed it with a special stamp and was for long inde- 
pendent of all , oilier influences. Consequently Sienese art seemed 
almost stationary amid the general progress and development of 
the other Italian schools, and preserved its medieval character 
down to the end of the 15th century, when the influence of the Um- 
brian and— to a slighter degree— of tlie Florentine schools began to 
penetrate- into Siena, followed a little later by that of the Lombard. 
In tlie 13th century we find Guido (da Siena), paintezLof the well- 
known Madonna in the church of S Domenico m Sieha. The 7.4th 
century gives us Ugolino, Duccio di Buoninsegna, Simone di Martino 
(or Menuni), lippo Memmi, Pietro and Ambrogio Lorenzetti, Andrea 
di Vanni (paiut^ and statesman), Bartolo di Fredi and Taddeo di 
Bartolo. In the 15th qentury we have Domenico di Bartolo, Sano di 
Pietro, Giovanni di Paolo, Stefano di Giovanni (II Sassetta) and 
Matteo and Benvenuto di Giovanni Bartoli, Who fell, however, behind 
their contemporaries elsewhere, sad made indeed but littleprogress. 
The 16th century boasts the names of Bernardino Fungai, Guidoccip 
Cossarelli, Giacomo Pacchiarotto, Girolamo del Pacchm and especi- 
ally Baldassaro Peruzzi (1481-1537), who while especially celebrated 
for his frescoes and .studies in perspective and chiaroscuro was also 
an architect of considerable attammentz (see Rosia) ; Giovanni 
Antonio Bazzi. otherwise known as U Sodoma (1^77*7549), who, 
born at Vercelii in Piedmont, and trained at Milan m the school of 
Leonardo da Vinci, came to Siena iu 1504 and there produced some of 
his finest works, while his influence on toe art of toe place was con- 
siderable; Domenico Beocafumi. otherwise kno./n as Michaxino 
(1486-7550), noted for the Michelangcleaque daring of his designs ; 
and Francesco Vauni. • 

There may also be mentioned many sculptors and arcliitect^ such 
as Lorenzo Maitani, architect of Orvieto cathedral (end of 15th 
century) ; Camaiqo di Crescentino ; Tino di Camaino, sculptor of the 
monument to Henry VIL in .the Campo Santo of Pisa ; Agostino 
and Agriolo, who in 1330 carved, the fine tomb of Bishc^ Guido 
Tarlati in the catliedral of Arezzo ; Lando di Pietro (i4tb centujy), 
architect, entrusted by the Sienese commune with the proposed eti'- 
largement of 'tlie cathedral (1339)1 and perhaps author of toe famous 
Gothic reliquary containing the head 01 S Galgano in toe CLuesa del 
Santuccio. wliiai, howeyex;, is more usually attiribut^ to Ugohno dt 
Vieri, author of toe taberiiacle in the cathedral at Orvieto ; Giacopo 
(or Jacopo) della Quercia, whose lovely fountain, the Foute G^, in 
the Piauui del Campo has been recently restoced ; Lorenzo di Pietro 
(II Vecohietta), a pi^ of Della Quercia and an exoollent artist in 
marble and brpnae Francesco d* Antonio, h skilful gold^to of the 
,i6to century; Ffaiicesco di Giorgio Martini (i^9-X502), painter, 
scutotor, military engineer and writer on art ; Giacomo (kizSansUi 
(i5to century).; and Lorenzo Mariano, surnamed 11 Manlna {i 9 tt 0 
century). Wood-carving also flourished here in the 75 to and xfith 
centunes, and ro <Iid toe ceiamic art, though few of its prodwits 
are preserved. According to the weU-knowu law, however, the 
Renaissance, made for tile pe<mle of the plains, never fully took root 
in Siena, as m Other parts of Tuscany, and the loss of its independ- 
ence and power in 7355 led to a suspension of building activity, which 
to toe taste of the present day is most fortunate, inasmuch as the 
baroque of the I7to and the false classicism of the i8to centuries 
liave had hardly any effect here ; and few towns of Italy are so un- 
spoilt by restoration or the addition of incongruous modern buildih]^, 
or preserve so many characteristtca and so much of the real spirit 
(manifested to-day in the grave and pleasing courtesy of inhabi' 
tants) of the middle ages, wliich its narrow and picturesqv^ streets 
seem to retabi. Siena Is indeed unsurpassed for its example of istb 
arid 14th century Italian Gothic, whether in stone or in brick. 

See W* Our Lady ^f Anguet the Paiia (Siena, 1899) 

and ptoer works ; R. H. Hobart Gust, The Paoement fasten 0/ 
(^hdpn. 190X) ; Langton Douglas, History of Siena (London, 1902) ; 
E. G. Giadfitr,TheSioryofSi^na (London, 1902)18$ Catherine dfSieno 
(London, 2906) ; W. Heywood and L. Olcott, Quidie to SfeNZjfSistia, 

. x6o3) ; I A. Jahn Rusconi. Siam (Bergamo, I 9 f 4 )> Pa. ; T.Ai.) 
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SUCNSTJp. one of the Shangalla tribes living in south-west 
Abyssinia near the Sudan frontier, who claim to be a remnant 
of the primitive population. They are apparently a Hamitic 
people, and their iin is of a yellowish’ tint. Their women 
never intermarry with the Negroes or Arabs.* Sienetjo vfflages 
are usually built on hilltops. They are an industrious people, 
skilful jewellers, weavers and smiths, 

SIENKIBWICZ, HEIHITK ), Polish novelist, was 

born in 1846 at W^ola Okrzeska near Lukow, in the province of 
Siedlce, Russian Poland. He studied philosophy at Warsaw 
University# His first work, a humorous novel entitled A Prophet 
in his own Country ^ appeared in 1872. In 1876 Sienkiewicz 
visited America, and under the pseudonym of “ Litwos,” con- 
tributed an account of his travels to the Gazeta Polshaj a Warsaw 
newspaper.* Thenceforward his talent as a writer of historical 
novels won rapid recognition, and his best -known romance. 
Quo Vadis ? a study of Roman society under Nero, has been 
translated into more than thirty languages. Originally pub- 
lished in 1895, Quo Vadis f was first translated into English in 
1896, and dramatized versions of it have been produced in 
England, the United States, France and Gennany. Remarkable 
powers of realistic description, and a strong religious feeling 
which at times borders upon m3rsticism, chmacteiize the best 
work of Sienkiewicz. Hardly inferior to Quo Vadis f in popu- 
larity, and superior in literary merit, is the trUofly of novels 
describing 17th-century society in Poland during the wars with 
the Cossacks, Turks and Swedes. This trilogy comprises Ogniem 
i mieczem (“ With Fire and Sword,*' London, 1890, 1892 and 
1895), Poiop C* The Deluge,” Boston, Mass., 1891) and Pan 
Woxodjowski (“Pan Michael,” London, 1893). Among other 
very successful novels and collections of tales which have been 
translated into English are Bez Dogmaiu (” Without Dogma,” 
London, 1893; Toronto, 1899), Janko muzykant: nowele (“ Yanko 
the Musician and other Stories,” Boston, Mass., 1893), Krzyzacy 
(“ The Knight of the Qoss,” numerous BritiA and American 
versions). Mania (“Hania,” London, 1807) and Ta Trzecia 
(“ The Third Woman,” New York, 1898). Sienkiewicz lived 
much in Cracow and Warsaw, and for a time edited tihe Warsaw 
newspaper Slawo ; he also travelled in England, France, Italy, 
Spain, Greece, ^nca and the East, and published a description 
of his journeys in Africa. In 1905 he received the Nobel prize for 
literature. 

A Gennan edition of his collected works was published at Graz 
(1906, Ac.), and his biography was written In Polish by P. Chmiel- 
uwski (Lembefg, 1901} and j.Nowiiiski (Waxsaw, 1901). 

SIERADZ, a town of Russian Poland, in tlie ^emment of 
Kalisz, situated on the Warta, 1 10 m. S.W. of the city of Warsaw, 
Pop. (1897) 7019. It is one of the oldest towns of Poland, 
founded prior to the introduction of Christianity, and was 
formerly Imown as Syra or S3rraz. The annals mention it in 1139. 
Several seim, or diets, of Poland were held there during the 13& 
to 1 5th centuries, and it a wealthy town untflnearly destroyed 
by a fire m 1447. The old castle, which suffered much in the 
Swedish war of 1702-1 71 1, was destroyed the Germans in 
i8oc^ There ore two churches, dating from the 12th and 14th 
centuries respectively. 

8 IBR 0 , a town of northern Spain, in the province of Oviedo, on 
the river Nora, and on the Oviedo-Trifiesto railway. Pop. (1900) 
22,503. Siero is in the centre of a fertile agricultural distnet, in 
which live-stock is extensively reared. There are coal mines in 
the neighbourhood, and the local industries include tanning and 
manufactures of soap, coarse linen and cloths. 

SIERRA LEONE, a British colony and protectorate on the 
west coast of Africa. It is bounded W. by the Atlantic, N. and 
E. by French Guinea and S. by Liberia. The coast -line, 
following the indentations, is about 400 m. in length, extending 
from 9® 2* N. to 6® 55' N. It includes the peninsula of Sierra 
Leone— 23 m. long with an average breadth of 14 m.— Sherbro 
Island, Bance, Banana, Turtle, Plantain and other minor islands, 
also Timer’s Peniasula, a narrow strip of land southward of 
Sherbro Island , extending in a S.E . direction about 60 m. Except 
in the Sierra J^one peninsula, Sherbfo Island and Turner’s 


Peninsula, the colony proper does not extend inland to a greater 
depth than half a mile. The protectorate, which adjoins the 
colony to the north and east, extends from 7® N. to 10® N. and 
from 10® 40' W. to 13® W., and has an area of rather more 
than 30,000 sq. m., being about the size of Ireland. (For 
map, see French West Africa.) The population of the 
colony proper at the 1901 census was 76,655. The popula- 
tion of the protectorate is estimated at from 1,000,000 to 
1,500,000. 

Physical Sierra Leone is a well-watered, well-wooded 

and generally ^y country. The coast-line is deeply indented in its 
northern portion. Here the sea has greatly eroded the normal 
regular, harbourless line of the west coast ul Africa, forming bold 
capes and numerous inlets or estuaries. The Sierra Leone peninsula 
is the most striking result of this marine action. North of it are the 
Sierra Leone and Searcies estuaries ; to the south is Yawry Bay. 
Then in 7° 30" N. Sherbro Island is reached. This is succeeded by 
Turner's Feninsula (in reality an island). The seaward faces of these 
islands are j^rfectly regular and indicate the original continental 
coast-line. They have been detached from the mwnland partly by 
a marine inlet, partly by the lagoon-like creeks formed by tne rivers. 
In the Sierra L^no peninsula the hills come down to the sea, else- 
where a low coast plain extends inlcmd 30 to 50 m. The plateau 
which forms the greater part of the protectorate has an altitude 
varying from 800 to 3000 ft. On the north-cast border by the Niger 
sources are mountains exceeding 5000 ft. The most fertile parts of 
the protectorate are Sherbro and Mendiland in the south-west. In 
the north-west the district between the Great Searcies and the KokcU 
rivers is flat and is uamed BuHom (low laiid). In the south-east 
bordering Liberia is a belt of densely forested hilly country extending 
50 m. S. to N. and very sparsely inhabited. 

The hydrography of the country is comparatively simple. Six 
large rivers — ^00 to 500 m. long — rise in the Futa Jallon lughlands 
in or beyond me northern frontier of the protectorate and in whole or 
in part traverse the country with a general S.W. course ; the Great 
ana LitUe Searcies in the north, the Rokell and Jong in the centre 
and the Great Bum and Sulima in the south. These rivers are navi- 
gable for short distance!^ but in general rapids or cataracts mark their 
middle courses. The Great Searcies, the Rio dos Carcercs of the 
Portuguese, rises not far from the sources of the Senegal. Between 
9® 50' and 9* 15' N. it fbnns the boundary between the protectorate 
and French Guinea ; below that point it is wholly in British territory. 
The Little Soaicies enters Sierra Leone near Yomaia, in the most 
northerly part of the protectorate. Known in its upper course as the 
Kabba, it flows through wild rocW country, its banks in places being 
900 ft. high. After piercing the hills it runs parallel with the Great 
Searcies. In their lower reaches the two rivers — ^both large streams — 
traverse a level plain, separated by no obstacles. The mouth of the 
Little Searcies is 20 m. S. of that of the Great Searcies. South of the 
estuary of the Scardes the deep inlet known as the Sierra Leone 
river forms a perfectly sale and commodious harbour accessible to the 
largest vessels. At its entrance on the southern shore lies Freetown. 
Into the estuary flows, besides smaller streams, the Rokell, known 
in its upper course as the Seli. The broad estuary which separates 
Sherbro Island from the mainland, and is popularly called the 
Sherbro river, .'leceives the Bagru from the N.w. and the Jong river, 
whose headstroam, known as the Taia, Pampana and Sanden, flows 
for a considerable distance east of ana parallel to the Rokell. The 
sources of the Taia and those of the Great Bum, are near to those of 
the Niger, the waterdied between the coast streams and the Niger 
basin here forming the frontier. The main upper branch of the Great 
Bum (or Sewa) river is called the Bagne or Bagbe (white river). It 
flows east of and more directly souin than the Taia. In its lower* 
course the Bum passes through the Mendi country and enters the 
network of lagoons end creeks sepmted from the ocean by the long 
low tract of Turner's Peninsula. The main lagoon waterway goes by 
the name of the Bum-Kittam river, and to the north opens into the 
Sherbro estuary. Southward it widens out and forms Lake Kasse 
(20 m. long), before reaching the ocean just north of the estuary of 
the Sulima. Ilie Wanje or upper Kittam joins this creek, and is 
also connected with Lake Mabessi, a sheet of water adjacent to Lake 
Kasse. The Sulima or Moa is a magnificent stream and flows through 
a very fertile country. One of its beadstreams, the Meli, rises m 
French Guinea in xo® 30' W. 9® 17' N. and flows for some distance 
parallel to the infant Niger, but in the opposite direction. It joins 
the Moa within Sierra Leone. The main upper stream of the Moa 
separates French Guinea and Liberia and enters^Briti^ UxAtoxy in 
10^ 40' W. 8® 20' N. Only the lower course is known as the Sulima. 
Between y® 40' and 7® 20' are lacustrine reaches. Six miles S. of the 
mouth of the Sulima the Mano or Bewa river enters the sea. It 
rises m below 7® 30' N. forms the frontier between that 

^he Sierra Leone peninsula, the site of the ddest British settle- 
ment, lies between the estuary of the same name and Yawry Bay to 
the south. It is traversed on its seaward face by hills atnuning a 
height of 1700 ft. in the Sugar Loaf, and nearly as much in Mount 
Herton farther south. The hills ccnxaist df a kind of granite and of 
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beds of red sandstone^ the disintegration of which has given a dark- 
coloured ferruginous soil, of m^erate fertility. Sugar Loaf is 
tiinit)ered to the top, and the peninsula is verdant with abundant 
vegetation. 

Climate. — ^Thc coast lands are unhealthy and have earned for Sierra 
Leone the unenviable reputation of being “ the white man's grave." 
The mean annual temperature is above 8o°, the rainfall, which varies 
a great deal, is from 150 to iSo or more inches per annum. In 1S9O 
no fewer thw 203 in. were recorded. In 189a, a " dry " year, only 
144 in. of rain fell. In no other part of West Africa is the rainfall so 
heavy. Deceml^r, January, February and March are practically 
rainless ; the rains, beginning in April or May, reach their maximum 
in July, August and beptember, and rapidly dimmish in October 
and November, During the dry season, when the climate is very 
much like that of the West Indies, there occur terrible tornadoes 
and long periods of the harmattan — a north*east wind, dry and 
desiccating, and carrying with it from the Sahara clouds of fine dust, 
which sailors designate " smokes." The dangers of the cUmate are 
much less in the interior ; 40 or 50 m. inland the country is tolerable 
for Europeans. 

Flora. — The characteristic tree of the coast districts is the oil- 
palm. Other palm trees found are the date, bamboo, palmyra, coco 
and dom. The coast-line, the creeks and the lower courses of the 
rivers are lined with mangroves. Large areas are covered with 
brushwood, among which are scattered baobab, shea-butter, bread 
fruit, corkwood and silk-cotton trees. The forests contain valuable 
timber trees such as African oak or teak {Oldfieldia Apricana), rose- 
wood, ebony, tamarind, camwood, odum— whoso wood resists the 
attacks of termites — and the tolmgah or brimstone tree. Tlie 
frankincense tree {Daniellia thurifera) reaches from 50 to 150 ft., the 
negro pepper {Xylopia Aethiopica) grows to about 60 ft., the fruit 
being used by the natives as pepper. There are also found the black 
pepper pl^t {Piper C/uMt), a cumbing plant abundant in the moun- 
tain districts ; the grains of paradise or melegueta pepper plant 
{Amomum MelegueU^ and other Atnomums whose fruits are prized. 
Of the Apocynaceae the rubber plants are the most important. 
Both Landoiphia florida and Lanwolphia owariensis are found. Of 
several fibre-welding plants the so-called aloes of the orders Amaryl- 
hdaceac and Liliaceae ^e common. The kola {Cola acuminata) and 
the bitter kola {Garcinia cola)^ the last having a fruit about the size 
of an apple, with a flavour like that of green coffee, are common. 
Of d^e-yielding shrubs and plants camwood and in^o may be 
mentioned ; of those whence gum is obtained the copal, acacia and 
African tragacanth {SUfCuUa tragacaniha). Besides the oil-palm, oil 
is obtained from many trees and shrubs, such as the bonni oil plant. 
Of fruit trees there are among others the blood-plum {Haematostaphh 
Barteri) with deep crimson fruit in grape-like chisters, and the Sierra 
Leonejpeach {Sarcocepliolus esculentus) . The cofiee and cotton plants 
are inoigcnous ; of grasses there arc various kinds of millet, including 
Paspalum exHe, the so-called hungry rice or Sierra Leone millet. 
Ferns are abundant in the marshes. Bright coloured flowers are 
somewhat rare. 

Fauna. — The wild animals include the elephant, still found in largo 
numbers, the leopard, panthe^, chimpanzee, grey monkeys, antelope 
of various kinds, the buflalo. wild hog, bush goat, bush pig. slom, 
civet and squirrel. The hippopotamus, manats, crocoode and 
beaver are found in the riveis, and both land and fredi-water tertoisos 
are common. Serpents, especially the boa-eonstrictor, axe numerous. 
Chameleons, lizards and iguanas abound, as do frogs and toads. 
Wild birds are not ve^ common ; among them are the hawk, parrot, 
owl, woodpecker, kingfisher, green pigeon, African magpie, the 
honey-sucker and can^. There are also wild duck, geese and other 
water fowl, hawk's-bill, laggerheads and partridges. Mosquitoes, 
termites, bees, ants, centij^es, millipedes, locusts, grasshoppers, 
butterflies, dragonflies, sandflies and spiders arc found in 
numbers. Turtle are common on the southern coast-line, sand and 
mangrove oysters are plentiful. Fish abound ; among the common 
kinds are the bunga'(a sort of herring), skate, grey mullet and tarpon. 
Sharks infest the estuaries. 

Inhabitants. — Sierra Leone is inhabited by various negro 
tribes, the chief being the Timni, the Sulima, ^e Susu and the 
Mendi. From the Mendi district many curious steatite figures 
which had been buried have been recovered and are exhibited 
in the British Museum. . They show considerable skill in carving. 
Of semi-negro races the Fula inhabit the region of the ^rcies. 
Freetown is peopled by descendants of nearly every negro tri^, 
and a distinct type known as the Sierra Leoni has l^n evolved ; 
their language is pidgin Engli^ Since 1900 a considerable 
number of Syrians have settled in the country as traders. Most 
of the negroes are pagans and each tribe has its secret societies 
and fetishes. These are very powerful and are employed clten 
for beneficent purposes, such as the regulation of a^culture 
and the palm-oil industiy. There are many Christian converts 
(chiefiy Anglicans and Wesleyans) and Midiommedans. In the 
protectorate are some Mahommedan tribes, as for instance the 


Susu. The majorityi)f the Sierra Leonis are nominally Christian. 
TheiEuropean population numbers about 500. 

Towns . — Besides Frqptown {q.v.) the capital (pop., 1901, 
34,463)^6 most important towns for European trade areBonthe, 
the port of Sherbrof Port Lokko, at the head of the navigable 
waters of a stream emptying itself into the Sierra Leone estuary, 
and Songo Town, 30 m. S.E. of Freetown, with which it is con- 
nected by railway. In the interior are many populous centres. 
The nmst noted is Falaba, about 190 m. N.E, of Freetown on the 
Fala river, a tributary of the Little Searcies. It lies about 1600 ft. 
above the sea. Falaba was founded towards the end of»the 18th 
century by the Sulima who revolted from the Mahommedan Fula, 
and its warlike inhabitants soon attained supremacy over the 
neighbouring villages and country. Like many of the native 
towns it is surrounded by a loopholed wall, with flank defences for 
the gates. The town is the meeting-place of many trade routes, 
including some to the middle Niger. Kamb:a on the Great 
Searcies is a place of some importance. It can be reached by 
boat from the sea. On the railway running S.E. from Freetown 
are Rotifunk, Mano, and Bo, towns which have increased greatly 
in importance since the building of the railway. 

Agriculture and Agriculture is in a backward condition, 

but 13 b^g developed. The wealth of the country consists, however, 
chiefly in its indigenous trees of economic value — ^tbo cd-pahn, the 
kola-nut tree and various kinds of rubber plants, chiefly Land- 
olphia owariensis. The crops cultivated are rice, of tax excellent 
quahty, cassava, maize and ginger. The cultivation of cofiee and of 
native tobacco has been practically abandoned as unromnnerative. 
The sugar cane is grown in small quantities. The ginger is grown 
mainly in the colony proper. Minor products are bonni seeds, pepper 
^d piassava. T]^ ou-palm and kola-nut tree are especially abund^t 
in the Sherbro district and its hinterland, the Mendi country. The 
palms, though never planted, are in prEu:tically untimited numbers. 
The nuts are gathered twice a year. Formerly gioundnuto were 
largely cultivated, but this industiy has been superseded by exports 
from India. Its place has been taken to some exteut by the extrac- 
tion of rubber. 

The cotton plant grows freely throughout the protectorate and the 
cloth manufactured is of a superior kind. Exotaic varieties of cotton 
do not thrive. Erqxiriments were ma^ during X90M906 to intro- 
duce the cultivation of Egpy tian and American varieties, but they did 
not succeed. Cattle are numerous but of a poor broea ; horses do 
not thrive. The chief export is palm kernels, tiie amount of oil 
exported being comparatively ^ht. Next to palm products the 
most valuable articles exported are Kola-nuts— which go largely to 
neighbouring French colonies— rubber and ginger. The imports are 
chiefly textiles, food and spirits. Nearly three-fourths of the imports 
come from Great Britain, which, however, takes no more than aome 
35 % of the exports. About 10 % of the expenrts go to other British 
Wert African colonies. Germany, which has but a small share of the 
import trade, takes about 45 % of the exports. The value of the 
trade increased in the ten years Z896-X903 from /943,ooo to 
£1,96$, 000. In 1908 the impeorts were valued at /8X3,yoo. the ex- 
ports at ;^736,70 o. 

The development of commerce with the rich regions north and 
east of the protectorate has been hindered by the diversion of trade 
to the F^nch port of Konakry, which in 19x0 wa.s placed in railway 
communication with the up]^r Niger. Moreover, the main trade 
road from Konakry to the middle Niger aftazts the N.E. frontier of the 
protectorate for some distance. Sierra Leone is thus forced to look 
to its economic development within the bounds of the protectorate. 

Commumcoifons.— internal conrmunication is rendered difficult 
by the denseness of the “bush" or forest countrjr. The ri\IS* 
however, afford a means of bringing country produce to the seaportsi 
A railway, state owned and the first built m British West Africa 
runs S.E, from Freetown through the fertile districts of Mendiland 
to the Liberian frontier. Begun in 1896, the line reached Bo (136 m.) 
in the oil-palm district in I903> e^id was completed to Baiima, 15 m. 
from tlie Liberian frontier— total length 221 m.— in 1903. ' The 
gauge throughout is 2 ft. 6 in. The line cost about £4300 per mile, 
a total of nearly ;^i, 000,000. Tramways and " feeder roads " have 
been built to connect various places with the railway: one such 
road goes from railhead to Kailanun in Liberia. 

Telegraphic communication with Europe was established in 1886. 
Ste^ers run at regular intervals between Freetown and Liverpool, 
Hamburg, Havre and Marseilles. Xn the ten years 1899-X908 the 
tonnage of shipping entered and cleared rose from x.x8i.ooo to 

2f0A6,000. * 

Ammnistraisonf Pevenue, <S^.— The country is administered as a 
croym w)lony, the governor being assisted by an executive and a 
li^i^tive council ; on the last-named a minority of nominated un* 
official members have seats. The law of the cplony is the common 
law of England modified by local ordinances, 'l^ere is a denomina- 
tional system of primary and higher education. The schools are 
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inspected bp government and receive grants infaid. In 1907 there 
were 75 assisted elementary schools with nearlf^ 8000 scholars. 
Fusah Bay College is atfiliated to Durham University. There is a 
Wesleyfm Theological College ; a govemmlnt school' (established 
1906) at Bo for the^sons of chiefs, and the Thomas Agricultural 
Academy at Mabang (founded in 1909 by a bequest of ;{6o,ooo from 
S. B. Thomas, a Sierra Leonian). Since 1901 the government has 
provided separate schools for Mahommedans. Kevenue is largely 
derived from customs, esjpecially from the duties levied on spirit*^. 
Ill the protectorate a house tax is imposed. In 1899-1908 revenue 
increased from £168,000 to £321,000, and the expenditure from 
£145,000 to £341,000. In 1906 there was a pubhc debt of £1,279.000. 

Freetown is the headquarters of the British army in West Africa, 
and a force of infantry, engineors and artillery is maintained then*. 
TJie colony itself provides a battalion of the West African Frontier 
Force, a body responsible to tlie C(jlonial Office. 

The protectorate is divided for administrative purposes into 
districts, ea^:h under a European commissioner. Throughout the 
protectorate native law is administered by native courts, subject 
to certain modifications. Native courts may not deal with murder, 
witchcraft, cannibalism or slavery. These cases are tried by the 
district commissioners or referred to the supreme court at Freetown. 
The tribal system of government is maintained, and the auUiority 
of the chiefs has been strengtlioned by the British. Domestic slavery 
i.H not interfered witli. 

History , — Sierra Leone (in the original Portuguese form 
Sierra Leona) was known to its native inhabitants as Romarong, 
or the Mountain, and received the current designation from the 
Portuguese discoverer Pedro de Sintra (1462), either on account of 
the “ uon-likc ” thunder on its hilLtops, or to a fancied resem- 
blance of the mountains to the form of a lion. Here, as elsewhere 
along the coast, the Portuguese had “ factories ; and though 
none existed when the British took possession, some of the natives 
called themselves Portuguese and claimed descent from colonists 
of that nation. An English fort was built on Bance Island in the 
Sierra l^one estuary towards the close of the 17th century, but 
was soon afterwards abandoned, though for a long period the 
estuary was the haunt of slavers and pirates. English traders 
were established on Bance and the Banana islands as long as 
the slave trade was legal. The existing colony has not, however, 
grown out of their establishments, but owes its birth to the 
philanthropists who sought to alleviate the lot of those negroes 
who were victims of the traffic in human beings. In 1786 Dr 
Henry Smeathman, who had lived for four years on the west 
coast, proposed a scheme for founding on the peninsula a colony 
for negroes discharged from the army and navy at the close of the 
American War of Independence, as well as for numbers of run- 
away slaves who had found an asylum in London. In 1787 the 
settlement was begun with 400 negroes and 60 Europeans, the 
whites being mostly women of abandoned character. In the 
year following, 1788, Nembana, a Timni chief, sold a strip of land 
to Captain John Taylor, R.N,, for the use of the “ free community 
of settlers, their heirs and successors, lately arrived from England, 
and under the protection of the British government.” Owing 
mainly to the utter shiftlessness of the settlers ^nd the great 
mortsdity among them, ])ut partly to an attack by a body of 
natives, this first attempt proved a complete failure. In 
Alexander Falconbridge (formerly a surgeon on boar^ ,, slave’ 
shipfr) collected the surviving fugitives and laid out a new settle- 
ment (Granville s Town) ; and the promoters oBithe enterprise — 
Granville Sharp, William Wilberforce, Sir Richard Carr Giyn, 
&c. — 'hitherto known as the St Geo^e^s Bay Company, obtained 
a charter of incorporation as the Sierra I.«one Company, with 
Henry Thornton as chairman. In 1792 John Clarkson, a lieu- 
tenant in the British navy and brother to Thomas Clarkson the 
slave trade abolitionist, brought to the colony 1100 negroes 
from Neva Scotia. In 1794 the, settlement, which had been 
again transferred to its original site and named Freetown, was 
plundered by the French. Tht governor at the time was Zachary 
Macaulay, father of Thomas Babington, Lord Macaulay. In 
1807, when the inhabitants of the colony numbered 187J, the 
company, which had encountered many difficulties, transferred 
its rights to the crown. The slave trade having in the same year 
been declared illegal' by the British parliament, slaves captured 
by British vessels in the neighbouring seas were brought to 
Freetown, and thus the population of the colony grew. Its 
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development was hampered by the frequent changes in the 
governorship. Sydney Smith’s jest that Sierra Leone had always 
two governors, one just asrived in the colony, and the other ju^t 
arrived in England, is but a slight exaggeration. In twenty-two 
years (1792-1814) there were seventeen changes in the governor- 
ship. After that date changes, although not quite so rapid, were 
still frequent. Several of the governors, like 2 ^chary Macaulay, 
Colonel Dixon Denham, the explorer, and Sir Samuel Rowe, 
were men of dbtinction. Colonel Denham, after administering 
the colony for five weeks, died at Freetown of fever on the 9th 
of June 1828. Sir Charles McCarthy was, however, governor 
for ten years (1814-1824), an unprecedented period, during 
which he did much for the development of the countr)\ Sir 
Charles fell in battle with the Ashanti on the 21st of January 
1824. Whilst the governors found great difficulty in building 
up an industrious and agricultural community out of the medley 
of Africans brought to Sierra Leone, they had also to contend 
with the illicit slave trade which flourished in places close to the 
colony. To stop the traffic in Sherbro Island General Charles 
Turner concluded in 1825 a treaty with its rulers putting the 
island, Turner’s Peninsula and other places under British pro- 
tection. (This treaty was not ratifieci by the crown, but was 
revived by another agreement made in 1882.) 

At this time — 1826— measures were taken to ensure that 
the liberated slaves should become self-supporting. Many 
colonists took to tra^e, and notwithstanding numerous collisions 
with neighbouring tribes the settlement attained a measure of 
! prosperity. Among the leading agents in spreading civilization 
were the missionaries sent out from 1804 onwards by the Church 
Missionary Society. Despite the anxiety of the British govern- 
ment not to increase their responsibilities in West Africa, from 
time to time various small territories were purchased, and by 
1884 all the land now forming the colony had been acquired. 
The Los Islands (q.v.) which were ceded by the natives to Great 
Britain in 1818 were transferred to France in 1904. In 1866 
Freetown was made the capital of the new general government 
set up for the British settlements on the West Coast of Africa 
(comprising Sierra Leone, Gambia, the Gold Coast and Lagos, 
each of which was to have a legislative council). In 1874 the 
Gold Coast and Lagos were detached from Sierra Leone, and the 
Gambia in 1888. 

British influence was gradually extended over the hinterland, 
chiefly with the object of suppressing intvinbal wars, which 
greatly hindered trade. In this W(^ 3 l^*'lMtish 
authorities enlisted the serviceg^^'^’Wlward W. 

Blyden (a pure-blooded negrq^pdnlm .m >j878 visited taddnu 
Falaba and in 1873 Timbo, b^Y^toi-Mahommedan 
countries, being cordial^ rectli'jl* 'the ruling chiefs . Falaba — 
which had been Reade on his journey 

to the Niger:;^($;^|piM^mt^^ protection, but Timbo, 

which to become S^nch territory 
* sujiWflSfs of the home go^fttment. llie area for 

1 exp^ri^^ horth was in any case limjted by the Frencfi 

‘ Guinea, ^ettfements, and on the south J[)#)territory of Liberia ^ 
hemmed dn the colony. In the wi^'and north-^east British 
officers also found themselves regarded as trespassers by the 
French. The necessity fdfvflxmg the frtmtier in this direction 
was emphasized by ' the Waifna incident. Both French and 
British military expeditions had been sent against the Sofas — 
Moslem mercenaries who, under the chieftainship of Fulas or 
Mandingos like Samory, ravaged the hinterland both of Sierra 
Leone and French Guinea. On the 23rd of December 1893 a 
British force was encamped at Waima. At dawn it was attacked 
by a French force which mistook the British troops for Samory’s 
Sofas (save the officers the soldiers of both parties were negroes). 
Before the mistake was discovered the British had lost in killed 
three officers*— Captain E. A. W. Lsndy, Lieut. R, E. Liston 
and Lieut. C. Wrou^ton*— and seven men, besides eiighteen 
wounded. The French also suffered heavily. Their leader Lieut. 
Maritz was brought into the British camp mortally wounded, 

' The Anglo-Liberian frontier, pattly defined by treaty in *885, 
was not delimitated until 1903 <aee LniKkiA.). 
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and was buried by the British. Steps were taken to prevent the 
occuxrence of any further condicts^ and an agreement defining the 
frontier was signed in January iS95.^Tliis agreement finally 
shut out Sierra Leone from its natural hinterland. In 1896 
the frontier was delimitated, and in the same year (26th of 
August 1896) a proclamation of a British protectorate was issued. 
To this extension of authority no opposition was offered at tlie 
time by any of the chiefs or tribes. Travelling commissioners 
were appointed to explore the hinterland, and frontier police 
wwe organized. The abolition of the slave trade followed ; and 
with the introduction of the protectorate ordinance in 1807 a 
house tax of 5s. each was imposed, to come into operaticm in three 
districts on the isl of January 1898. Chief Bai Bureh, in the 
Timni countty, broke out into open war, necessitating a military 
punitive expedition. After strenuous fighting, in which the 
British casualties, including sick, reached 600, he was captured 
(14th of Novenaber 1898) and deported. Meantime (in April 
1898) the Mendi tribes rose, and massacred several British and 
Arnerican missionaries, including four ladies, at Rotifunk and 
Taiam, some native officials (Sierra lieonis) in the imperri 
district, and a large number of police throughout the country. 
Speedy retribution followed, which effectually put down the 
revolt. Sir David P. Chalmers was appointed (July 1898) royal 
comn:?issioner to inquire into the disturbances. He issued a 
report, July 1899, deprecating the imposition of the house tax, 
which was not, however, revoked/ The disturbances would 
appear to have arisen not so much from dislike of the house tax 
per se as irritation at the arbitrary manner in which it was 
collected, and from a desire on the part of the paramount chiefs 
(who chafed at the suppression of slave trading and slave raiding, 
and who disseminated a powerful fetish “ swear,'' called ** Poro,” 
to compel the people to join) to cast off British rule. After 
the suppression of the rising (January id^) confidence in 
the British administration largely increased amqng the tribes, 
owing to the care taken to preserve the authority of the chiefs 
whilst safeguarding the elementary rights of people. The 
building of the railway and the consequent development of trade 
and the introduction of European ideas tended largely to modify 
native habits. The power of fetishism seemed, however, un- 
affected. I 


o 5 ' ?* ^ Bibliography of Sierra Leone (Oxford, 1911) ; 

bir C. P. Lucas, Hutorical Geography of the British Colonies, vol. iii. 
(2nd ed., Oxford, 1900) ; T. J. Alhkidge, Sherbro and its Hinter- 
land (London, 1901), and A Tra/afformoA^Cphny (tendon, 1010)— 
ttic last wth valuable notes on secret sOcteiiles and fetish ; Wihwood 
Reade, The African Sketch RooJb, vol. JL 1873) ; Colonel 

Sources *89}); Major J. 1. 

Crook, History of Sierra Leone (Dublxa, 19031— ^a concise account of 
the colony to the end of the 19th century. For fuller details of the 
foundation and early history of the eetuement consult Sierra Leone 
after a Hundred Years (I.ondon, 1894) by E. G. Ingham, bishop of 
the diocest', and The Rise of British West Africa (London, 1904) 
by Claude George. Bishop Ilham's book contains long extracts 
from the diary of Governor Clarkson, which vividly portray the 
conditions of life in the infant colony. For the rising in 1898 see 
The Advance of our West African Empire (London, 1903) by C. B. 
Wallis. A Blue Book on the affairs of the colony is published yearly 
at Freetown and an Annual Report by the Colonial Office in London. 
Maps on the scale of i : 250,000 arc published by the War Office. 


SKRRA MORENA, THE^ a r^ge of mountains in southern 
Spain. The Sierra Morena constitutes the largest section of the 
mountain system called the Cordillera Marianica (anc. Montes 
mariant), which abo includes a number of minor Spanish ranges, 
together with the mountains of southern Portugal. The mwn 
elevation of the range is about 3500 ft., but its breadth is certainly 
not less than 40 m. It extends eastward as far as the steppe 
region of Albacete, ^and westward to the v^ley of the lower 
^adiazia. Its contmuity is frequently interrupted, especially 
in the west ; in the eastern and middle portions it b composed 
of num^ous irregularly dbposed ridges. Many of these bear 
distinctive names ; thus tht easternmost and loftiest is called 
tte Siena de Alcaraz (5900 ft.), while some of the component 
ridges in the extreme west are classed together as the Sienas 
de Amceim. The great breadth of the Sierra Morena long 
rendered it a formidable barrier between Andalusia and the 


north ; as such it played an important part in jjkQ social, 
economic and military history^ of Spain. Its configuration and 
hydrography are abo important from a geographical point of 
view, gartly ^cause ft separates the plate«^ region of Castile 
and Eslremadura from the Andalusian plain and the highlands 
of the Sierra Nevada system, partly because it fornus the water^ 
shed between two great rivers, the upper Guadiana on the north 
and the Guadalquivir on the south. Parts of the Sierra Morena 
are rich in minerals ; the central region yields silver, mercury and 
lead, while the Sierras de Aracena contain the celebrated copper 
mines of Thorsis and Rio Tinto (g.v.). , 

SIERRA NEVADA (Span, for “ snowy range "), a mountain 
range, about 430 m. long, in the eastern part of California, 
containing Mt. Whitney (14^502 ft.), the highest point in the 
United States, excluding Alaska. (See California.) • 

SIERRA NEVADA, THE, a mountain range of southern Spain, 
in the provinces of Granada and Almeria. The Sierra Nevada 
is a well-defined range, about 55 m. long and 25 m. broad, 
situated to the south of tlie Guadalquivir valley, and stretching 
from the upper valley of the river Genii or J enil eastwards to the 
valley of the river Almeria. It owes its name, meaning “ the 
sno\s^' range," to the fact that several of its peaks exceed 10,000 
feet in height and are thus above the limit of perpetual snow. 
Its culminating point, the Cerro de Mulhacen or Mulahacen 
(11,421 ft.) reaches an altitude unequalled in Spain,^ while one of 
the neighbouring peaks, called the Picacho de Veleta (11,148 ft.), 
is only surpassed by Aneto (n,i68 ft,), the loftiest summit of 
the Pyrenees. The Sierra Nevada is composed chiefly of soft 
micaceous sdibts, sinking precipitously down on the north, but 
sloping more gradually to the south and south-east. On both 
sides deep transverse valleys (barrancas) follow one another in 
close succession, in many cases with round, basin-shaped heads 
like the cirques of the Pyrenees (q>v.). In many of these cirques 
lie alpine lakes, and in one of them, the Corral de Veleta, there 
is even a small glacier, the most southerly in Europe. The 
transverse valleys oj>en on the south into the longitudinal 
valleys of the AJpujaxros (q.v.). On the north, east and west there 
are various minor ranges, such as the Sierraa of Parapanda, 

I Harana, Gor, Baza, Lucena, Cazorla, Eitancias, Filabres, &c., 
which are connected with the main range, and are sometimes 
collectively termed the Sierra Nevdda system. . The coast ranges, 
or Sierra Penibetica, are not included in thb group. The Sierras 
de Segura form a connecting link between the Sierra Morena 
and the Nevada system. 

SIEVE (O.E. stfe, older sibi, cf. Dutch zeef, Ger. Sieb ; from 
the subst. comes O.E. si f tan, to sift), an instrument or apparatus 
for separating finer particles from coarser. The common sieve 
is a net of wires or other material stretched across a frame* 
work with rawed edges ; the material to be sifted is then shaken 
or pressed upon the net so that the finer particles pass through 
the mesh and the coarser remain. The word “ screen " b usually 
applied to such instruments with large mesh for coarse work, 
“ strainer ” for those used in the Separation of Mquids or 
semi-liquids from solid matter. In the separation of meal 
from bnran “ bolting-clothes " are used. There was an easl)^ 
form of divination known as coscinomancy (Gr. k^kivov, 
sieve, pamfa, divmation), where a sieve was hung or attached 
to a pair of shears, whence the name sometimes given to it of 
“ sieve and shears " ; the turning or movement of the sieve 
at the naming of a person suspected of a crime or other act, 
coupled with the xepet^on of an incantation or other magic 
formula, decided the guilt or bmoGence of the person. 

SIEYBS, EMMANUEMOSSra (1748-1836), French ahb^ 
and statesman, one of ihe chief theorists of the revolutionary and 
Napoleonic era, was bom at Frijua in the south of France on the 
3rd of May 1748. He was educated, for the church at .the 
Sorbonne ) but while there he eagerly imbibed the fiea^ngs 
of Locke, Condillac, and other poUtical thinkers, in* preference 
to theology. Nevertheless ; be ^entered the chureh^and owing 
to Ms learning and subtlety advanced until he became >vioMr* 
general and chancellor of the diocese of Chartres* In X788tthe 
etxeitemetit caused by the proposed oonvoeatton of .the States 
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General o| France after the interval of mor% than a century and 
a half, and the invitation of Necker to writers to state their 
views as to the constitution of the Estates, enab^Ied Sieyds to 
publish his celebrated pamphlet, “ What is the Third E^te ? ” 
He thus begins his answer, — “ Everything.*. What has it been 
hitherto in the political order ? Nothing. What does it desire ? 
To be something.” For this mot he is said to have been indebted 
to Chamfort. In any ease, the pamphlet had a great vogue, and 
its author, despite doubts felt as to his clerical vecation, was 
elected as the last (the twentieth) of the deputies of Paris to the 
States General. Despite his failure as a speaker, his influence 
became great ; he strongly advised the constitution of the 
Estates in one chamber as the National Assembly, but he opposed 
the abolition of tithes and the confi.scation of church lands, 
l^lected ta the special committee on the constitution, he opposed 
the right of ” absolute veto ” for the king, which Mirabeau 
unsuccessfully supported. For the most part, however, he 
veiled his opinions in the National Assembly, speaking very 
rarely and then generally with oracular brevity and ambiguity. 
He had a considerable influence on the framing of the depart- 
mental sy.stem, but after the .spring of 1790 his influence was 
eclipsed by men of more determined character. Only once was 
he elected to the post of fortnightly president of the Constituent 
Assembly. Excluded from the Legislative Assembly by Robes- 
pierre’s self-denying ordinance, he reappeared in the tliird 
National Assembly, known as the Convention (September 1792- 
September 1795) ; but there his self-effacement was even more 
remarkable ; it resulted partly from disgust, partly from timidity. 
He even abjured his faith at the time of the installation of the 
goddess of reason ; and afterwards he characterized his conduct 
during the reign of terror in the ironical phrase, J'at vecii. He 
voted for the death of Louis XVI., but not in the contemptuous 
terms La mort sans phrases sometimes ascribed to him. He is 
known to have disapproved of many of the provisions of the 
constitutions of the years 1791 and 1793, but did little or nothing 
to improve them. 

In 1795 he went on a diplomatic mission to the Hague, and 
was instrumental in drawing up a treaty between the French and 
Batavian republics. He dissented from the constitution of 1795 
(that of the Directory) in some important particulars, but without 
effect, and thereupon refused to serve as a Director of the 
Republic. In May 1798 he went as the plenipotentiary of France 
to the court of Berlin in order to try to induce Prussia to make 
common cause with France against the Second Coalition. His 
conduct was skilful, but he failed in his main object. The 
prestige which encircled his name led to his being elected a 
Director of France in place of Rewbell in May 1799. Already 
he had begun to intrigue for the overthrow of the Directory, and 
is said to have thought of favouring the advent to power at Paris 
of persons so unlikely as the Archduke Charles and the duke of 
Brunswick. He now set himself to sap the base of the con- 
stitution of 1795. With that aim he caused the revived Jacobin 
Qub to be closed, and* made overtures to General Joubert for 
a coup d*Hat in the future. The death of Joubert at the battle 
•of^Novi, and the return of Bonaparte from Egypt marred his 
schemes ; but ultimately he came to an understanding with the 
young general (see Napoleon L). After the coup d'etat of 
Brumaire, Siey^s produced the perfect constitution which he 
had long been planning, only to have it completely remodelled 
by Bonaparte. Sieyte soon retired from the post of provisional 
consul, which he accepted after Brumaire \ he now became one 
of the first senators, and rumour, probably rightly, connected 
this retirement with the acquisition of a fine estate at Crosne. 
After the bomb outrage at the close of 1800 (the affair of Nivfise) 
Siey^ in the senate defended the arbitrary and illegal proceed!^ 
whereby Bonaparte rid himself of the leading Jacobins. During 
the empire he rarely emerged from his retirement, but at the 
time of the Bourbon restorations (18x4 and 1815) he left 
F^ce. After the July revolution (1830) he returned ; he 
died at Paris on the soth of June 1836. The thin, wire-drawn 
features of Sieyi^s were the index of his mind, which was keen- 
sighted but narrow, dry and essentially limited. His lack 
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of character and wide sympathies was a misfortune for the 
National Assemblies which he might otherwise have guided 
with effect. ^ • 

See A. Netoa, Siey^ (1748-1836) d*aprSs documents inidits (Paris, 
1900) ; also the chief histories on the French Revolution and the 
Napoleonic empire. (J. Hl. R.) 

SIFAKA, apparently the name of certain large Malagasy lemurs 
nearly allied to the Indri {q,v,) but distinguished by their long 
tails, and hence referred to a genus apart — PropithecuSy of which 
three species, with several local races, are recognized. Sifakas 
I are very variable in colouring, but always show a large amount 
I of white. They associate in parties and are mainly arboreal, 
leaping from bough to bough with an agility that suggests flying 
through the air. When on the ground, to pass from one clump 
of trees to another, they do not run on all fours, but stand erect, 



The Crowned Sifaka {Propithecus diadema coronaius). From 
Milne-J^wards and Giandidier. 


and throwing their arms above their heads, progress by a series 
of short jumps, producing an effect which is described by 
travellers as exceedingly ludicrous. They are not nocturnal, but 
most active in the morning and evening, remaining seated or 
curled up among the branches during the heat of the day. In 
disposition they are quiet and gentle, and do not show 
much intelligence ; they are also less noisy than the true 
lemurs, only when alarmed or angered making a noise which 
has been compared to the clucking of a fowl. Like all 
their kindred they produce only one offspring at a birth (see 
Primates). " (R. L.*) 

SIGALON^ XAVIEB (1788-1837), Fren(;h painter, born at 
Uz^s (Gard) towards the close of 1788, was one of the few leaders 
of the romantic movement who cai^ for treatment of form 
rather than of colour. The son of a poor rural schoolmaster, 
he had a terrible struggle before he was able even to reach Paris 
and obtain admission to Gu6rin’s studio. But the learning 
offered there did not respond to his special needs, and he tried 
to train himself by solitary study of the Italian masters in the 
gallery of the Louvre. The ‘‘Young Courtesan” (Louvre), 
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which he exhibited in 1822, at once attracted attention and was 
bought for the Luxembourg. The painter, however, regarded 
it but an essay in practice and sought^o measure himself with 
a mightier niotive ; this he did in his ** Locusta ” (Nimes^ 1824, 
and again in Athaliah’s Massacre (Nantes), 1827. Both 
these work.s showed incontestable power ; but the “ Vision of 
St Jerome ** (Louvre), which appeared at the salon of 1831, 
together with the “ Crucifixion ” (Issengeaux), was by far the 
most individual of all his achievements, and that year he received 
the cross of the Legion of Honour. The terrors and force of his 
pencil were not, however, rendered attractive by any charm of 
colour ; his paintings remained unpurchased, and Sigalon found 
himself forced to get a humble living at times by painting 
portraits, when Thiers, then minister of the interior, recalled him 
to Paris and entrusted him with the task of copying the Sistine 
fresco of the “ Last Judgment ” for a hall in the Palace of the 
Fine Arts. On the exhibition, in the Baths of Diocletian at 
Rome, of Sigalon’s gigantic task, in which he had been aided by 
his pupil Numa Boucoiran, the artist was visited in state by 
Gregory XVI. But Sigalon was not destined long to enjoy his 
tardy honours and the comparative ease procured by a small 
government pension ; returning to Rome to copy some pendants 
in the Sistine, he died there of cholera on the 9th of August 1837. 

Sl-GAN FU (officially Sian Fu), the capital of the province of 
Shen-si, N.W. China, in 34° 17' N., 108° 58' E. Shi Hwang-ti 
(246-210 B.C.), the first universal emperor, established his capital 
at Kwan-chung, the site of the modern Si-gan Fu. Under the 
succeeding Han dynasty (206 h.c.-a.d. 25) this city was called 
Wei-nan and Nui-shi ; under the eastern Han (a.d. 25-221) it 
was known os Yung Chow ; under the T‘ang (618-907) as Kwan- 
nui j under the Sung (960-1127) as Yung-hing ; under the Yuan 
and Ming (1260-1644) as Gan-si. During the Ts'in, Han and 
'r’ang dynasties the city was usually the capital of the empire, 
and in size, population and wealth it is still one. of the most 
important cities of China. It was to Si-gan Fu that the 
emperor and dowager empress retreated on the capture of 
Peking by the allied armies in August 1900 ; and it was once 
again constituted the capital of the empire until the following 
spring when the court returned to Peking, after the conclusion of 
peace. The city, which is a square, is prettily situated on ground 
rising from the river Wei, and includes within its limits the two 
district cities of Ch‘ang-gan and Hien-ning. Its walls are little 
inferior in height and massiveness to those of Peking, while its 
gates are handsomer and better defended than any at Sxe capital. 
The population is said to be 1,000,000, of whom 50,000 are 
Mahommedans. Situated in the basin of the Wei river, along 
which runs the great road which connects northern China with 
Central Asia, at a point where the valley opens out on the plains 
of China, Si-gan Fu occupies a strategical position of great 
importance, and repeatedly in the annals of the empire has 
history been made around and within its walls. During the 
Mahommedan rebellion it was besieged by the rebels for two 
years (1868-70), but owing to the strength of the fortifications 
it defied the efiorts of its assailants. It is admirably situated 
as a trade centre and serves as a depot for the silk from Cheh- 
kiang and Szech'uen, the tea from Hu-peh and Ho-nan, and the 
sugar from Szech*uen destined for the markets of Kan-suh, 
Turkestan, Kulja and Russia. Marco Polo, speaking of Kenjanfu, 
as the city was then also called, says tliat it was a place ** of great 
trade and industry. They have great abundance of silk, from 
which they weave cloths of silk, and gold of divers kinds, and 
they also manufacture all sorts of equipments for an army. 
They have every necessary of man’s life veiy cheap.” 

Several of the tempfes and public buildings are very fine, and 
many historical monuments are found within and about the 
walls. Of these the most notable is the Nestorian tablet, which 
was accidentally dbcovered in 1625 in the Ch'ang-gan suburb. 
The stone slab which bears the inscription is 7^ ft. high by 3 
wide. 

The contents of this Nestorian inscription, which consists of 1780 
characters, may be described as folloMrs. (r) An abstract of Christian 
dootrine of a vague and figurative kind. (2) An account of the arrival 
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of the missionary Olepan (probably a Chinese form of IRabban = 
Mon^) from Tats'en in the year 635, bringing sacred books and 
images; of the translation of the said bool^; of the im^ial 
approval of thh doctrine\nd permission to teach it publicly. Then 
follows a decree of the emperor (Tait-sung, a very famous prince), 
issued in 638, in favcair of the new doctrine, and ordering a church 
to be built in the square of justice and peace {Ining fang) in the 
capital. The emperor's portrait was to be placed in this church. 
After tliis comes a description of Tats'in, an^ then some account of 
the fortunes of the church in China. Kaotsung (650-683, the devout 
patron also of the Buddhist traveller and doctor, Hsiian Ts'ang), 
it is added, continued to favour tiie new faith. In the end of me 
century Buddhism got the upper hand, but under V«en<>t8uiig 
(713-755) the church recovered its prestige, and Kiho, a new 
missionary, arrived. Under Tih-tsung (780-783) the monument 
was erected, and this part of tile inscription ends with a eulogy 
of I-sze, a statesman and benefactor of the church. (3) Then follows 
a recapitulation of the above in octosyllabic verse. Tip Chines 
inscription, which concludes with the date of erection, viz. 781, is 
followed by a series of short inscriptions in Syriac and the £strangelo 
character, containing the date of tiieerection,the name of the reigning 
Nestorian patriarch, Mar Hanan Ishua, that of Adam, bishop and 
pope of China, and those of the clerical stall of the capital. Then 
follow sixty-seven names of persons in Syriac characters, most of 
whom are characterized as priests, and sixty-one names of persons 
in Chinese, all priests but one. 

The stone-one of a row of five memorial tablets — stood 
within the enclosure of a dilapidated temple. It appears at one 
time to have been embedded in a brick niche, andjibout 1891 
a shed was placed over it, but in 1907 it stood in the open entirely 
unprotected. In that year Dr Frits v. Holm, a Danish traveller, 
had made an exact replica of the tablet, which in 1908 was 
deposited in the Metropolitan Museum of Art, New York. The 
tablet itself was in October 1907 removed by Chinese officials 
into the city proper, and placed in the Pei Lin or “ forest of 
tablets,” a museum in which are coDected tablets of the Han, 
T‘ang, Sung, Yuen and Ming dynasties, some of which bear 
historical legends, notably a set of stone tablets having the 
thirteen classics inscribed upon them, while others are symbolical 
or pictorial ; among these last is a full-sized likeness of (Confucius. 
Antiquities are constantly being discovered in the neighbourhood 
of the city, e.g. rich stores of coins and bronzes, bearing dates 
ranging from 200 b . c . onwards. 

See Yule, Marco Polo (1903 ed.) ; A. Williamson, Journeys in North 
China (London, 1870), S. Wells Williams, The Middle Kingdom 
(London, 1883)*; P6re Haviet, La Stele de Si-ngan Fou (Shanghai, 
1895-1902) ; jF. v. Holm, The Nestorian Monument (Chicago, 

1909)- 

SIGEBERT (d. 575), king of the Franks, was one of the four 
sons of Clotaire I. At the death of Clotaire in 561 the Frankish 
kingdom was divided among his sons, Sigebert’s share comprisii^ 
the Rhine and Meuse lands and the suzerainty over the Gennanic 
tribes beyond the Rhine as far as the Elbe, together with 
Auvergne and part of Provence. At the death of his brother 
Charibert in 567 Sigebert obtained the cities of Tours and 
Poitiers, and it was he who elevated to the see of Tours the 
celebrated Gregory, the historian of the Franks. Being a 
iunoother man than his brothers (who h&d all taken mates of 
inferior rank), Sigebert married a royal princess, Brunhilda, 
daughter of Athanagild, the king of the Visigoths ; the nuptials • 
were celebrated willi great pomp at Metz, the Itsdian poet 
Fortunatus composing tlu epithalamium. Shortly afterwards 
Sigebert’s brother Chilperic I. married Brunhilda’s sister, Galsr 
wmtha ; but the subsequent murder of this princess embroiled 
Austrasia and Neustria, and civil war broke out in 57 3. Sigebert 
appealed to the Germans of the right bank of tlj^ Rhine, who 
attacked the environs of Paris and Chartres and committed 
frightful ravages. He was entirely victorious, and pursued 
Clulperic as far ^ Toumai, But just when the great nobles of 
Neustria were raising Sigebert on the shield in the villa at Vitry, 
near Arras, he w^s assassinated by two bravoes in the pay 0! 
Fredegond, Chilperic’s new wife. At the beginning of his rei^ 
Sigebert had nuule war on the Avars, who had attacked ms 
Gennanic possessions, and he was for some time a prisoner in 
their hands. / , 

See Gregory of Tours, Historia Prancorumt h^k iy. ; Aug. 
Thieirry, RUiis dei temps miravingiens (Brusseu, i'fiaoL and Aug. 
DigUt, HisMre du royaume d^Austrasie (Nancy, VSfij). (C. PfI) 
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B16BBBRT OF GElUILOUX(<r. 1030-iiu), medieval chron- 
icler, became in early life a monk in the Benedictine abbe;^ of 
Gembloux. Later he was a teacher at l^V'tz, and about 1070 he 
returned to Gembteux, where, occupied in teaching and writing, 
he lived until his death on the 5th of Octobers 112. As an enemy 
of the papal pretensions he took part in the momentous contest 
between Pope Gregory VII. and the emperor Henry IV., his 
writings on this question being very serviceable to the imperial 
cause ; and he also wrote against Pope Paschal II. Sigebert’s 
most important work is a Chronographia, or univensal chronicle, 
according to Molinier the best work of its kind, although it 
contains many errors and but little original information. It 
covers the period between 381 and iiii, and its author was 
evidently a man of much learning. I’he first of many editions 
.was publllhed in 1513 and the best is in Band vi. of the Monu- 
menta Germaniae historica, Scriptores, with valuable introduction 
by L. C. Bethmann. The chronicle wtus very popular during 
the later middle ages ,* it was used by many writers and found 
numerous continuators. Other works by Sigebert are a history 
of the early abbots of Gembloux to 1048 (Gesia abhatum Gem- 
hlacensium) and a life of the Frankish king Sigebert III. {Vita 
Sigeberti IlL regis A ustrasiae), Sigebert was also a hagiographer. 
Among his writings in this connexion may be mentioned the 
Vita Deodericif Mettensis episcopi, which is published in Band 
iv. of the Monumenta, and the Vita Wicberti^ in Band viii. 
of the same collection, Dietrich, bishop of Metz (d. 984) was 
the founder of the abbey of St Vincent in that city, and 
Wicbert or Guibert (d. 962) was the founder of the abbey of 
Gembloux. 

Sec S. Hirsch, De vita et scriptis Sigibetii Gemblacensis (Berlin, 
1841) : A, Molinier, Les Sourccj de I'histoire de France, toracs ii. and 
V. (1002-19041 ; and W. Wattenbach, Deutschtands Geschtchts- 
quellen, Band ii. (Berlin, 1894). 

SIGEL, FRANZ (1824-1902), German and American soldier, 
was bom at Sinsheim, in Baden, on the i8th of November 1824. 
He graduated at the military school at Carlsruhc, and became an 
officer in the grand ducal service. He soon became known for 
revolutionary opinions, and in 1847, after killing an opponent in 
a duel, he resigned his commission. When the Baden insurrection 
broke out, Sigel was a leader on the revolutionary side in the 
brief campaign of 1848, ani then took refuge in Switzerland. 
In the following year he returned to Baden and took a con- 
spicuous part in the more serious operations of the second 
outbreak under General Louis Mieroslawski (1814-1878). Sigel 
subsequently lived in Switzerland, England and the United 
States, whither he emigrated in 1852, the usual life of a political 
exile, working in turn as journalist and schoolmaster, and both 
at New York and St Louis, whither he removed in 1858, he 
conducted military journals. When the American Civil War 
broke out in 1861, Sigel was active in raising and training 
Federal volunteer corps, and took a prominent part in the 
struggle for the possession of Missouri. He became in May a 
brigadier-general U.S.V., and served with Nathaniel Lyon at 
Wilson*s Creek and with J. C. PV^mont in the advance on Spring- 
•* field in the autumn. In 1862 he took a conspicuous part m the 
desperately fought battle of Pea Ridge, which definitely secured 
Missouri for the Federals. He was promoted to be major-general 
of volunteers, was ordered to Virginia, and was soon placed in 
command of the I. corps of Pope’s ** Army of Virginia.” In 
this capacity he to6k part in the second Bull Run campaign, 
and his corps displayed the utmost gallantry in the unsuccessful 
attadcs on Bald Hill. Up to the beginning of 1863, when bad 
health obliged him to take leave of absence, Sigel remained in 
command of his own (now called the XL) corps and the XII., 
the two forrtiing a “ Grand Division.” In June 1863 he was in 
command of large forces in Pennsylvania, to make head against 
Lee’s second invasion of Northern territory. In 1864 he was 
placed in command of the corps in the Shenandoah Valley, but 
was defeated by General John C. Breckinridge at Newmarket 
(15th of May), and was superseded. Subsequently he was in 
command of the Harperis Ferry garrison at the time of Early’s 
raid upon Washington and made a brilliant defence of his post 


( July 4-5, 1864). He resigned his commission in May 1865. and 
became editor of a German journal in Baltimore, Maryland. 
In 1867 he removed t<^ New York City, and in 1869 was the 
unsuccessful Republican candidate for secretary of state of New 
York. He was appointed collector of internal revenue in May 
1871, and in the following October he was elected register of 
New York City by Republicans and “reform Democrats.” 
From 1885 to 1889, having previously become a Democrat, 
he was pension agent for New York City, on the appointment 
of President Cleveland. General Sigel ’s last years were de- 
voted to the editorship of the New York Monthly, a German- 
American periodical. He died in New York City on the 
2 1st of August 1902. A monument (by Karl Bitter) in his 
honour was unveiled in Riverside Drive, New York City, in 
October 1907. 

SIGER DE BRABANT [Sighier, Sigieri, Sygerius], French 
philosopher of the 13th centur>^ About the facts of his life 
there has been much difference of opinion. In 1266 he was 
attached to the Faculty of Arts in the University of Paris at the 
time when there was a great conflict between the four “ nations.” 
The papal legate decided in 1266 that Siger was the ringleader, 
and threatened him with death. During the succeeding ten 
years he wrote the six works which are ascribed to him and were 
published under his name by P. Mandonnet in 1899. The titles 
of these treatises are: Deanima inteUectiva (12^0) \ Quaestiones 
logicales ; Qmestiones naturales ; De aeternitate mundi ; 
Quaestio utrum haec sit vera\ Homo est animal nullo homine 
existente; Impossibilia. In 1271 he was once more involved in 
a party struggle. The minority among the “ nations ” chose 
him as rector in opposition to the elected candidate, Aubri de 
Rheims. For three years the strife continued, and was probably 
based on the opposition between the Averroists, Siger and Pierre 
Dubois, and the more orthodox schoolmen. The matter was 
settled by the Papal Legate, Simon de Brion, afterwards Pope 
Martin IV. Siger retired from Paris to Li6ge. In 1277 a general 
condemnation of Aristotelianism included a special clause directed 
against Boetius of Denmark and Siger of Brabant. Again 
Siger and Bernier de Nivelles were summoned to appear on a 
charge of heresy, especially in connexion with the Impossibilia, 
where the existence of God is discussed. It appears, however, 
that Siger and Boetius fled to Italy and, according to John 
Peckham, archbishop of Canterbury, perished miserably. The 
maimer of Siger ’s death, which occurred at Orvieto, is not known. 
A Brabantine chronicle says that he was killed by an insane 
secretary (a clerico suo quasi demeftti), Dante^ in the Paradiso 
(x. 134-6), says that he found “ death slow in coming,” and some 
have concluded that this indicates death by suicide. A 13th- 
century sonnet by one Durante (xcii. 9-14) says that he was 
executed at Orvieto : a ghiado il fe* morire a gran dolore, Nelia 
c&rte di Rofna ad Orbivieto. The date of this may have been 
1283-1284 when Martin IV. was in residence at Orvieto. In 
politics he held that good laws were better than good rulers, and 
criticised papal infallibility in temporal affairs. The importafice 
of Siger in philosophy lies in his acceptance of Averroism in its 
entirety, which drew upon him the opposition of Albertus Magnus 
and Aquinas. In December 1270 Averroism was condemned 
by ecclesiastical authority, and during his whole life Siger was 
exposed to persecution both from the Church and from purely 
philosophic opponents. In view of this, it is curious that Dante 
should place him in Paradise at the side of Aquinas and Isidore 
of Seville. Probably Dante knew of him only from the chronicler 
as a persecuted philosopher. 

Sec P. Mandonnet, Siger de Brabant et VAverroisme latin du 
XIJF sHcle (Fribourg, 1899) ; G. Paris, Siger de Brabant ” in La 
Poisie du moyen dge (1895) ; and an article m the Bevue de Paris 
(Sept, lat, 1900). 

SIGHTS, the name for mechanical appliances for directing the 
axis of the bore of a gun or other firearm on a point whose position 
relative to the target fired at is such that the projectile will 
strike the target. 

Gun Sights. the 19th century the only means for 
sighting cannon was by the ” line of metal ” — line scored 
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along the top of the gun, which, owing to the greater thickness 
of metal at the breech than at the muzzle, was not parallel to 
th^ axis. ** Some allowance had to becnade for the inclination 
of the line of metal to the axis ” (Lloyd and Hadcock, p. 3a). 
The line of metal does not come under the definition of sights 
given above. In the year 1801 a proposal to use sights was 
sent to Lord Nelson for opinion, ana elicited the following 
reply : “ As to the plan for pointing a gun, truer than we do at 
present, if the person comes, I shall, of course, look at it, or be 
happy, if necessary, to use it ; but I hope we shall be able, as 
usual, to get so close to our enemies that our shot cannot miss 
the object ” (letter to Sir E. Berry, March 9, 1801). Three 
weeks later the fleet under Sir Hyde Parker and Nelson sailed 
through the Sound on its way to Copenhagen. In replying to 
the guns of Fort Elsinore no execution was done, as the long 
range made it impossible to lay the guns (Lloyd and Hadcock, 
P- 33 )* 

The necessity for sights follows directly on investigation of the 
forces acting on a projectile during flight. In a vacuum, the pro- 
jectile acted on by the force of projection begins to fall under the 
action of gravity immediately it leaves the bore, and under the 
combined action of these two forces tlie path of the projectile is a 
parabola. It passes over equal spaces in equal times, but falls with 
an accelerating velocity according to the formula where h 

is the height fallen through, g the force of gravity, and t the time of 
flight. From hg. i it will be .seen that in three seconds the projectile 
would have fallen Z44 f 1 . to G ; therefore to strike T the axis must be 
raised to a point 144 ft. vertically above G. This law holds good 



also in air for very low velocities, but, where the velocities aie high, 
the retardation is great, the projectile takes longer to traverse each 
succeeding space, and consequently the time of flight for any range is 
longer ; the axis must therefore be directed stiU higher above the 
point to be struck. The amount, however, still dei>ends on the time 
of flight, as the retardation of the air to tm falling velocity may be 
neglected in the case of flat trajectory guns. Owing to the conical 
shape of the early muzzlO’loading c^s, if one tnmmon were higher 
than the other, the “ line of metal would no longer be in the same 
vertical plane as the axis ; in consequence of this, if a guii with, say, 
one wheel higher than the other were layed by this line, the axis would 
off the target to the side of the lower wheel. Further, the in- 
clination of the hoe of metal to the axis gave the gun a fixed angle of 
elevation varying from i® in light guns to 2^® in the heavier natures. 
To overcome this a “ diroart sight (D) was introduced (fig. 2) to 
bring the line of sight (A'DG') paxallel to the axis (AG). 



AG is the axis of the bore, ab the dispart. A'PG' is parallel to AG. 
V is the dispart sight, S the tangent sight, A'DS the clearance angle. 
At greater devations than this me muzzle notch is used ; to align on 
the target at lesser angles the dispart sight is so used. Guns without 
dispart sights cannot be layed at elevations below the clearance 
angle. 

The earliest form of a hind or breech sight was fixed, but in the early 
part of the xgth centui'y Colonel Thomas Blomefield pn^posed a mov- 
able or tangent sight. It was not, however, till i82g,tligt h tangent 
sight (designed by Major-General William Millar) was introduced 
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into the navy ; this |vas adopted by the army in 1846. In the case 
of ^ost guns it used in conjunction with the dispart sight above 
referred to. The tangent sight (sec fig. 3) was graduated m degrees 
only. There ^rere tmee patterns, one of brass and two of wood. 
As the tangent sight was placed in the line of metal, hence directly 
over the cascable, very httle movement could be given to it, so 
that a second sight was required for long ranges. This was of wood ; 
the third sight, also of wood, was for guns without a dispart patch, 
which consequently could not bo layed at elevations below the (uspart 
angle. • 

Referring to fig. x it will be seen that in order to strike T the axis 
muW be directed to G' at a height above T equal to TG, while the 
line of sight or line joining the notch of the tangent 
sight and a^x of the dispart or foresight must be 
directed onT. In fig. 4 the tangent sight 
has boon raised from O to S, me line of 
sight is SMT, and the axis produced is 
AG^ I) is the dispart, M the muzzle sight, 

OM is parallel to AG\ Now the height to 
which the tangent sight has been raised in order to 
direct the axis on G' is evidently proportional to the 
tangent of the angle OMS = AXS . This angle is called 
the angle of elevation ; OM is constant and is 
called the sitting radius. If the dispart sight were Early Tangent 
being used, me sighting radius would be OD, but, as Sight, 
at the range in fig. 4, the line of sight through D fouls 
the metal of the gun, the muzzle sight M is used. The formula for 
length of scale is, length— sighting radius x tangent of the angle 
of elevation. In practice, tangent sights were graduated graphic- 
ally from large scale drawings. It will be seen from fig. 4 that 
if the gun and target are on the same horizontal ^ne the axis 
can be equally well directed by inclining it to the horizontal 
through the requisite number of degrees. This is called quadrant 
elevation,*^ and the proper inclination was given by means of 
the gunner's quadrant,^ a quadrant and plumb bob, one leg 
being made long to rest in the bore, or by bringing lines scribed 
on the breech of the gun in line with a pointer on the carriage; these 
were called “ quarter sights." 

Such were the sights m use with smooth-bore guns in the first half 
of the last century. Tangent sights were not much trusted at 
first. Captain Haultain, R.A., says in his descriptioii of test- 
ing sights (Orro- 
sional Papers^ 

R.A. Institute, vol. 
i.) ; " Raise the 
sight, and if it 
keeps in line with 
a plumb bob, it 
can be as confi- 
dently relied upon 
as the line of metal , 
it the trunnions 
are horizontal. If 



Fio. 4. — Theory of Tangent Sight. 


the scale is only slightly out of the pexpendicular, a few taps of the 
hamxner will modify any trifling error.'' 

The introduction of rifling necessitated an improvement in sights 
and an important modification in them. It was found that projeotUes 
fired from a rifled gun deviated laterally from the Une of . 

fir© owing to the axial spin of the projectUe, and that if the 
spin were right-handed, as in the . British service, the 
deviation was to the right. Tliis deviation or derivation 
is usually cal^ drift (for further details see Ballistics). Thf 
amount of drift for each nature of gun at different ranges ’ws>s 
determined by actual firing. To overcome drift the axis must be 
pointed to the left of the target, and the amount will increase with 
the range. 

In fig. 5 (plan) at a nm HT, if the axis were directed on T, drift 
would carry the shot to I>, therefore the axis must be directed oi a 
point D' such that DT«DT. HFT is the line of sight without any 
allowance for drift, causing the projectile to fall at D. Now if the 
notch of the tan* 
gent sight be 
carried to H' in 
order to lay on T. 
the fore-sight, and 
with it the axis, 
will be moved to 
F', the line of fire 
wiUbeHFB^and 
the shot will strike 
T since DT^PT. 

IcftdefiectionhM 
been put on; this 
coujldrbe done by noting the amount of deflection for each sange and 
applying it by ineans of a ^ding leaf carrying the notch, and it is 
so done in howitzers ; in inost guns, however, it is found f"****** 
convenient and sufiiciently accurate to apply 4t automatieaU^ 
by inclining the socket wough which the tangent scale rises 
to the left, so that as the scale rises, t.Cf, ae, ^e range increases^ 
the notch is carried more and more to the left, and an increasing 
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amount of left deflection given — the amount can easily be 
detannuio& thus : — *' 

The height of tangent scale for any degree of^elovation is g^en 
with sufficient accuracy by the rough r^ for circular measure 

^ where flfis the angle of elevation in minutes, h thfe height 
of the tangent scale, and R the sighting radius ; thus for 
supposing the sight is inclined i® to the left, 
which will move the ifotch from H to H' (see fig. 6) ; as before 
but in this case the resultant 

angle of jleflection is HFH', and this can be determined by the 
same formula but in this case /t—HH - 

j', so that if the sight is inclined to the left i® it will 

R X 3600 

give i' ojflection for every degree of elevation. By the same 



Fig. 6. — Correction for Drift, 
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formula it can be shown that x' deflection will alter the point of 
impact by 1 in. for every 100 yds. of range ; thus the proper in- 
clination to give a mean correction for drift can be determined. In 
the early K.B.L. guns this angle was 2° i(/. With rifled guns 
deflection was also found necessary to allow for effect of wind, 
diflerence of level of trunnions, movement of target, and for the 
purpose of altering the point of impact later- 
ally. This was arranged for by a movable 
leaf carrying the sighting V, worked by 
means of a mill-headed screw provided with 
a scale in degrees and fractions to the same 
radius as the elevation scale, and an arrow- 
head for reading. Other improvements wore : 
the gun was sighted on each side, tangent 
„ ^ . scales dropping into sockets in a sighting ring 

on the breech, thus enabling a long scale for 
1 1 all ranges to be used, and the foresights 

1 ‘ screwing into holes or dropping into sockets 

in the trunnions, thus obviating the fouling 
of the line of sight, and the damage to 
which a fixed muzzle sight was liable. 
The taiwent sight was graduated in yards 
as well as degrees and had also a fuze scale. The degree scale 
was subdivided to 10' and a slow -motion screw at the head 
enabled differences of one minute to be given; a clamping screw 
and lever were provided (see fig. 7). 

Fore-sights varied in pattern. Some screwed in, others dropped 
into a socket and were secured by a bayonet joint. Two main shapes 
wore adopted for the apex — the acorn and the hogsback . Instruction 
in the use of sights was based on the principle of securing uniformity 
in laying ; for this reason fine sighting was discountenanced and 
laying by full si^ht enjoined. “ The 
centre of the hno joming the two 
highest points of the notch of the 
tangent sight, the point of the fore- 
sight and the target must be in line 
(Field Artillery Training, 1902) (8« 
fig. 8). Since the early days of rifled guns tangent sights have 
bMn improved in details, but the principles remain the same. 
J^XQfiept for some minor difierences the tangent sights were the 
ttime for all natures of guns, and for all services, but the develop- 
ment of the modem sight has followed different lines according 
to the nature and use of the gun, and must be treated under 
aqiarate heads. 




Fig. 8.— Laying by Full 
Sight 


Sights for Mobile Artillery, 

With the exception of the addition of a pin-hole to the tangent sight 
and emss wires to the fore-sight, and 01 miner improvements, and 
^ of the introduction of French's crossbj^ sight and the 
reciprocating sight, of which later, no great advance was 
made until the introduction of Scott’s telescopic sight. 
TOs sight (see Plate, fig. 9) consists of a telescope mounted 
in a steel frame, provided with longitudinal trunnions fitting into 
V's in the gun. Tnese V's are so arranged that the axis of the sight 
fiumi^ is always parallel to that of the gun. By means of a cross-level 
the fmrne can m so adjusted that the cross axis on which the tele- 
scope is mounted is always truly horizontal. Major L. K, Scott, R.E. , 
thus described how he was led to think of the sight : “ I had read in 
the DaUy News an account of some experimentid firing carried out by 
H.M.S. ' Hotspur ' against the turret of H.M.S. * Glatton.* At a 


range of 200 yds. on a perfectly calm day the * Hotspur ’ fired several 
rounds at the ' Glatton’s ' turret and missed it." Major Scott attri- 
buted this to tilt in the sights due to want of level of mountyxg 
(R.A.I. Proceedings, vol. liii.). Tilt of sights in field guns owing to 
the sinking of one wheel had long been recognized as a source of error, 
and allowed for by a rule-of-thumb correction, depending on the fact 
that the track of the wheels of British field artillery gun-carriages 
is 60', so tlmt, for every inch one wheel is lower than the other, me 
whole system is turned through one degree — 

h X 1200 X 3 . ^ ^ f o , 

u = A X 60—60' or 1®, as /iis 1 inch. 

60 * 

Referring to the calculations given above, this is equivalent to 1' 
deflection for every degree of elevation, which amount bad to bo 
given towards the higher wheel. This complication is eliminated in 
Scott’s sight by simply levelling the cross axis of the telescope. 
Other advantages are those common to all tele.scopic sights. Personal 
error is to a great extent eliminated, power of vision extended, the 
sight is self>contained, there is no fore-sight, a fine pointer in the 
telescope being aiignod on the target. It can be equally well used 
for direct or indirect, forward or back laying. A micrometer drum 
reads to 2', while the vernier reads to single minutes so that very 
fine adjustments can be made. 

Disadvantages of earlier patterns were, the telescope was inverting, 
the drum was not graduated in yards, and drift not allowed for. 
These defects were all overcome in later patterns and an scoH'm 
important addition made, viz. means of measuring the ® . 
angle of sight. In speaking of quadrant elevation a brief * 
reference was made to the necessity for making an allowance for 
difference of level of gun and target. Figs. 10 to 13 explain this more 
. iully, and show that^for indirect laying the angle of sight must be 





added to the angle of elevation if the target is above the gun, and 
subtracted if vice versa. In Scott’s sight, mark iv., there is a longi- 
tudinal level pivoted at one end and provided with a degree scale up 
to 4® ; the level is moved by a spindle and micrometer screw reading 
to 2'. If now the telescope be directed on the target and this levd 
be brought to the centre of its run, the angle of sight can be read — 
if afterwards any range ordered is put on the sight and the gun 
truly layed, this bubble will be found in the centre of its run — so 
that if thereafter the target becomes obscured the gun can be relayed 
by elevating till the bubble is in the centre of ^ts run, or at a com- 
pletely concealed target the angle of sight can, if the range and 
diflerence of level are known or can be measured from somewhere 
near the gun, be put on by means of the micrometer screw, and the 
gun subsequently layed by putting the 4 ungc in yards or degrees on 
the sight drum and elevating or depressing till the bubble is central. 
The disadvantages that still remain are that the sight has to be re- 
moved every time the gun is fired, and the amount of deflection is 
limited arid has to be put on the reverse way to that on a tangent 
scale. Scott’s sight, though no longer used with quick-firing guoi^ 
is the precursor of all modem sights. 
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Fig. 9.— SCOTT’S T1:LESC0PIC SIGHT. 
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Thtt introductton of trunnionless guns recoiling axially through 
a hKed cradle enabled sig<hts to be attached to the non-recoil parts 
„f, of mounting:, so that the necessity of removing & 
MMcro dehcate telescopic sight every i^und disappeared, and 
telescope sights on tlic rocking-bar principle ^see below) 
^ ' were introduced for 47-in. Q.F. guns on field mountings; 

these sights admit of continuous laying, i.e. the eye need not 
be removed when the gun is fired. The increased importance of 
concealment for one's own guns and the certainty of TOing called 
upon to engage concealed targets, brought indirect laying into great 
prominence (see also Artillery). This form of laying is of two 
kinds : (i) that in which the gun can be layed for direction over the 
sight on the target itself, or on some aiming point close by, but from 
ladinct indistinctness or other causes quadrant elevation is pre- 
/ay/aa. I and (2) that used when the target is completely 

hidden and an artificial line of fire laid out and the guns 
layed for direction on pcinters, or the line transferred to a distant 
aiming point. The old method of giv^ing quadrant elevation by 
clinometer was obviously too slow. Scott's sight (see above) was 
the first attempt to obtain indirect laying for elevation by means 
of the sight itself, and in that sight the angle of sight was taken into 
account ; in modem guns this is cOcctod by what is technically 
called the “ independent line of sight " (sec Ordnance ; Field 
Equipments) , It is obtained by different means in difterent countries, 
but the principle is the same. There must be two sets of elevating 
gears, one which brings the axis of the gun and the sights together 
on to the target, thus finding the angle of sight and also pointing 
the axis of the gun at the target, and a second by which, independent 
of the sight winch remains fixed, the elevation due to the range can 
be given to the gun and read by means of a pointer and dial marked 
in yards for range. This latter is shown in the Krupp equipment 
(Plate, fig. 14), in which the sight is attached to the cradle, but 
,does not move with it. The hand-wheel that screws the gun and 
cradle down at the same time screws the sight up, and vice versa. 
When the target is completely concealed it is necessary to lay the 
gun on an aiming point more or less out of the line of fire, or to lay 
bn a “ director ^ with a large amount of deflection, and to align 
aiming posts with the sights at zero to give the direction of the 
target, and afterwards perhaps to transfer the line of sight to some 
other distant object, all of which require a far greater scope of 
deflection than is afforded by the deflection leaf. In the South 
African war improvised detachable doficction scales of wood or iron 
placed over the fore-sight, called gun arcs, were used, but this device 
was clumsy, inaccurate and insufficient, as it only gave about 30® 
right or left deflection, and only a sight that admitted of aff-round 
laying could really satisfy the requirements. " The goniomctric 
sight in its simplest form is a circular graduated base plate on which 
a short telescope or sighted ruler is pivoted. Besides the main 
graduations there is usually a separate deflection scale" (Bethell). 
In this form, which is founa in British field artillery, the goniometric 
or dial sight is used for picking up the line of fire. In the pillar sight 
used in the French So-and-qo-mm, Q.F. guns it is used for laying for 
direction. 

The collimateuYy or sight proper, has a lateral movement of 9®, 
and is actuated by the drum on the right turned by the mill- 
headed screw. The drum is divided into 100 ^aduations^ each 
equal to 5*4'. The gonio plate below is divided into 4 qua^ants, 
and each quadrant into 10 spaces of 9° each 
numbered in hundreds from o to 900. The 
.stem is turned by pressing down on the mill- 
headed screw. The collimaUur which is used 
in many sights is a rectangular box closed 
at one end by a darkened glass with a 
bright cross. Its use is graphiccdly described 
in a French text-book thus : " The layer, 
keeping his eye about a foot from the 
colhmaUur and working the elevating wheel, 
makes the horizontal line dance almut the 
landscape until it dances on to the target ; 
then working the traversing gear he does 
the same with the vertical line ; then 
bringing his eye close, he brings the inter- 
section on to the target." In the Krupp arc 
sight (see Plate, fig. 14), tlie goniometric 
sight is placed on the top of the arc. In 
the, French field Q.F. artillery the inter- 
mediate carriage (^ description and dia- 
gram in article Ordnance : Fi^ld Equipments) carries the sight. 


Fig. 15 shows the reciprocating sight lor the 2‘5-in. gun. The 
sight drops through a Soexet in a pivoted bracket which is provided 
, . with a level and a clamp ; the level is fixed at the correct 
a^JIerv I ^ especially liable to be 

alMhte hillsides) is tilted away from the angle 

^ * it can be restored by moving the bracket till the babble 

of the spirit-level is central, and then clamping it. 

, With howitaers indirect laying is the rule, elevation being usually 

S 'ven by clinometer, direction by lamng on banderols mamng out 
le line of fire ; , then, when the direction has been established, 
an auxiliary mark, usually in rear, is selected and the line transferrea 
ight^uus mark is replaced by a lamp installed in rear 
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Sir £. H. French, called'' caoss^har sights, and w^e in the 
year igoii still an use with British 0-in. B.L. hogritzers. 

The principle of thes^ sights (see fig. 16) is that the 
tangent sight has a steel horizontal bar which can slide through the 
head of the tangent scale for doficction, and is graduated for 3® left 
and I® right deflection. One end of the bar is slotted to take the 
sliding leaf ; this end of the bar is graduated ^rom o® to 6®, and in 
conjunction with the fore-sight affords a lateral scope of 6® on either 
side of the normal for picking up an auxiliary mark. The fore- 



Fig. 16. 

sight has a fixed horizontal bar slotted and graduated similarly to 
the slotted portion of the tangent sight. The leaves arc reversible, 
and provided with a notch at one end and a point at the other, so 
that they can be used for either forward or reverse laying. The 
leaf of the fore-sight has a pinhole, and that of the tkigent sight 
cross-wires for fine reverse laying. Fore-sights are made right and 
left ; tangent sights are interchangeable, the graduations are cut 
on the horizontal edges above and below, so that the sight be 
changed from right to left or vice versa by removing and reversing 
the bar. Howitzer sights are vertical and do not allow for drift ; 
they are graduated in degrees only. Goniometric sights havf 
recently been introduced into British siege artillery. The pattern 
is that of a true sight, that is to say, the base plate is capable ol 
movement about two axes, one parallel to and the other at right 
angles to the axis of the gun, and has cross spirit-levels and a graduated 
elevating drum and independent deflection scale, so that compensa- 
tion for level of wheels can be given and quadrant elevation. 

In smooth-bore days the term mortar meant a piece of ordnance 
of a peculiar shape resting on a bed at a fixed angle of quadrant 
elevation of 45®. It was ranged by varying the charge, 
and layed for line by means of a line and plumb bob 
sdigned on a picket. The term mortar, though not used ®**'^"** 
in the British service, is still retained elsewhere to signify very short, 
large-calibre howitzers, mounted on a jped with a minimum angle of 
elevation of 45®, which with the full charge would give the maximum 
range. Range is reduced by increasing the angle of elevation (by 
clinometex) or by usine reduced charges. In the 9*45-in. 
howitzer, which is really a mortar as defined above, direction k 
given by means of a pointer on the mounting and a graduated 
arc on th© bed. For a description of Goerz panoramic, " ghost " 
and other forms of sights, see Colonel i# A. Bethell, Modem 
Guns and Gunnery (Woolwich, 1907), and for sights used in th© 
United States, Colonel O. M. Lissak, Ordnance and Gunnery (N©v 
York and London, 1907). 

Sights for Coast Defence Artillery {Fixed Armaments), 

In coast defence artillery, owing to the fact that the guns ai© on 
fixed mountings at a constant height (except for rise and fall of 
tide) above the horizontal plane, on which their 
targets move, and that consequenIJy the angle 
of siuht and quadrant elevation for every range 
can oe calculated, developments in sights, in a 
measure, gave way to improved means of giving 
quadrant elevation. Mmor improvements in 
tangent sights certainly were made, notably an 
automatic clamp, but quadrant elevation was 
mainly used, and in the case of guns equipped 
with position -finders (see Range-finder) the 
guns could be layed for dilution by means of 
a graduated arc on the emplacement and a 
pomter on the mounting. A straight-edge or 
vertical blade (see fig. 17) was placed above the ^ 

leaf of the tangent sight, and m some cases on Prom Tremim m 
the fore-sight as well, to facilitate laying Sot Service Ordmee^, 
line. This enabled titm gun to be layed from 
some little distance behmd, so that the layer 
could be clear of recoil, and cemtinuous laying was thus poa* 
sible. The arrangements for giving qu^rant 6l0vation con- 
sisted of an arc, called index plate (see fig. 18), on the gun, 
graduated in degrees read by a "reader "on the carriage. A 
yard scale of varnished paper, made out locally lor quadrant eleva^ 
tion with regard to height of site, was usually pasted over this. A 
correction lor level of we was in many oases necessary, and gras 
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entered m a tabic or mounted on a drum wl?ich gave several correc- 
tions thr.t had to be applied to the range for various causes One 
great drawback to this system was that elevation was givem with 
referaace to the plane of the racers upon x/hich the mounting moved, 
ai)d as this was njt always truly horixontal grave errors ^vere intro- 
duced. To Overcome this Colonel H. S. Wa^kin, C.B., introduced a 
hydrochnometer fixed on the trunnion. It was provided with a yard 
scale calculated with relerencc to height 
ol site, and elevation was read by the 
intersixjtion of the edge of the liquid 
with tlie graduation lor the particular 
range. Special sights were introduced 
to ov'ifcome the dilfaciilties ol dis- 
api)eariug guns, large guns firing 
tlirougli small ports, <S:c. Such were 
tluj Moiicrieff reflecting sights, and tlio 
Fig. iB.— Sketch of Index "chase sights" for the lo-in. gun in 
Plnte and Reader. wliich the rear siglit, equippt-d with a 
mirror, was placed on the chase, and the 
fore-sight oil the muzzle, &c. In tiie early day.s of B.L. guns very 
little change was made lu the pattern of siglits. Slueld sights were in- 
troduced lor disapiicanug riiounliiigs to admit of continuous laying 
for line, and a disk engraved for yards ol range duly corrected for 
height., and called an '' elevation indicator," rciflaced the index jflate 
and reader. As in mobile artillery, the introduction of trunnioiiless 
guns brougJit about a revolution in laying and .sights. Smokeless 
powder also made rapid flring a possibility and a necessity. Con- 
tinuous laying and telescopic sights became possible. The reduction of 
friction by imjiroved mechanical urrangeraejits, and the introduction 
of electric firing, enabled tlie layer not only to train and elevate the 
gvax himself, but also to fire it the moment it was truly " on " the 
target. Tliu rockiug-bar sight, which Jiad been for some time in use 
in the navy, wa.s introduced. In this sight both hind and fore 
.siglits are fixed on a rigid bar pivoted about the centre ; the rear 
end IB raised or depressed by a rack worked by a liand-vvheel ; range.s 
are road from the periphery of a drum ; tJie fore-siglit and leaf ol the 
hiird-sight are provided with small electric glow lamps for night 
firing. In addition to these open sights the bar al:>o carries a 
sighting telescope. The advantages compared with a tangent sight 
arc that only half the movement is required to raise the 
gfldtfiiir- particular range ; the ranges on the drum 

har9l£t to read, and if necessary can be set by anotlier 

*** * man, .so tlxat the layer need not take his eye from the 
telescope. The pattern of telescope used in coast defence is that 
designed by Dr Common. It is an erecting telescope with a field oi 
view of lo® and a magnification of 3 diameters, and admits plenty 
of lij^ht. The diamond -shaped pointer is always in focus; focusing 
for individual eye.sight is effected by turning the eye-piece, which 
is furnished wiUi a scale for readjustment. A liighcr power glus.s 
has since been introduced for long ranges. 

The improvements in gun mountings mentioned above led the 
way to tlie introduction of tlie automatic sight. The principle of 
. ^ combined siglit and range-finder had long been known, 
^ embodied in the so-called " Italian " sight, but, 

^ ’ on account of the slow rate of fire impo.scd by black 

powder, the rapidity of laying conferred by its use was of no great 
advantage, and it was unsuited to tlie imperfect mechanical arrange- 
ments of tlie gun mountings of tlie tunc. WIkui cordite re])laced 
black powder, and the gun sights and all in front ol tlie gun were 
no longer obscured by hanging cloud.s of smoke, it became a de- 
sideratum, and, as the automatic sight, it was reintroduced by Sir 
G. S. Clarke, when he, as superintendent of the Royal Carriage 
Factory, had brought gun mountings to such a pitch of perlection 
that it could bo usefully employed. 

An automatic sight if a sight connected in such a manner with the 
elevating gear of the gun, that when the sight is directed on the 

water-hne of a target at 
any range the gun will 
have the proper quadrant 
elevation for that range. 
Colonel H. S. Watkin, 
C.B. .describes the theory 
of the sight thus {Pro^ 

codings R.AJ. 1 898) . 

, Conditions . — The gun 

Fig. 19.— Theory of the Automatic Sight. be at a certain 




known height above 
sea-levcl-^tiie greater the height the greater the accuracy. The 
racer path must lie level. Let FB (fig. 19) represent a gun at height 
BD above water-level DC, elevated to such an angle that a shot 
would strike the water at C. Draw EB parallel to DC. It is clear 
that under tliese conditions, if a tangent sight AF be raised to a 
height F r(!presenting the elevation due to the range BC, the object C 
will be on the line of sight. Then ABFcsangle of elevation ; EFB 
aequadrant angle ; BCD == angle of sight : EBF ABF - ABE ; and 
since ABE := BCD, it also equals ABF - BCD. BCD can always be cal- 


culated from the formula, angle of sight in 

(A -height of gun above sea-level; R» range). An a'Utoniatic 
sight based on the Itatian sij^t was tried in 1878-1879. In this 


(see fig. 20) a rack I, fixed to the carriage, caused a pinion H cm the 
gun to revolve. Fixed to the pinion were three cams, for high, 
low and mean tides. The tangent scale moved freely in a socket 
fixed to the gun ; its luwer end rested on one of the cams, cTit to a 
correct curve. It followed 
that when the gun was ele- 
vated or depi*es8ed, the rack 
caused the pinion to revolve, 
and the .sight was thus raised 
or lowered to the proper 
height to f ulfil the conations 
given above ; but, as Colonel 
Watkin .said, owing to want 
of level ol platform and 
othei causes it was no! 

.satisfactory. 

With the introduction of 
quick-firing guns it was felt 
that the layer .should have 
the same control over his 
gun as a marksman had over 
his rifle, and tliis would be 
afforded by a satisfactory Procudings K. X. Jnstitutf. 
automatic sight. The prin- — Dalian " Siglit. 

ciple of the modem automatic sight is made clear in figs. 21 and 
22, which show a combined rocking-bar and automatic sight. 

The rocking-bar c.on.sists of a carrier a fixed to the cradle, a rocking- 
bar d pivoted to the carrier at a sight bar / carrying the .sights and 
.sighting telescope. The rocking-bar i.s moved by a rpck g into which 
a pinion on a cros.s-8pindle ; gears ; the cross-spindle is moved by 
means o* a worm-wheel into which a worm on the longitudinal 



Prom War Office Handbook. 

Fig. 21. 


spindle of the hand-wheel gears ; one end of the cross-spindle moves 
the range drum 2*, The worm and hand-wheel are thrown into 
and out of gear by means of the clutch t. When the hand-wheel 
is thrown out of gear tlie sights can only be moved by meails of the 
clcvatii>g gear of the gun. The line of sight and the elevation of the 
gun henceforth arc inseparable. The automatic sight consists of 
a bent lever roller cam m, also secured by the bolt t to the carrier ; 
the lower end of the lever carries the 
cam roller «, which is constrained to 
move in the cam p by means of the 
.spring in the spring-box g ; the rear 
end of the horizontal arm of the lever 
is formed into jaws v ; the same action 
of the clutch t which releases the worm 
and hand-wheel forces a catch on a 
vertical stem u into the jaws of the 
lever, and fixes the locking and sight 
bars rigidly to it. The movement of 
the .sights can now only be effected by 
means of the elevating gear of the 
gun, acting by means of the move- 
ment of the vertical arm of the bent 
lever and its movement is constrained 
to follow the cam, v/hich is cut in such 
a way tliat for any given elevation of 
the gun the sight bar is depressed to 
the angle of sight for the range corre- Prom H nr Office Handbook. 
sponding to the elevation ; V is 'a Fig. 22, 

lever for making allowance for state 

of tide, and c' is the scale on wliich the rise and fall in feet above 
and below mean sea-level are marked. In later patterns, the 
j5ight is automatic pure and .simple, the lever is rigidly attached to 
the rocking-bar, and the range scale and gear for raising the sights 
dispensed with, much as shown in fig. 23. In tiie larger natures of 
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gun there is a rocking-^r ^ht on one etde and an automatic smht 
on the other. The automatic sigiht ha«, however, distinct limitati^ • 
It depends tor its accuracy on height of site, and at long ranges 
• A #Jven from a high site 

it cannot compare for 
accuracy with indepen- 
dent range -finding and 
careful laying or accur- 
ately applied quadrant 
elevation; it is also use- 
less when the water line 
of the target is obscured, 
as may often be the ca.se 
from the splashes caused 
by bursting shelL Im- 
proved communications 
between rang e - fin <hT 
and gun, range and 
Fio. 23. training dials placed on 

j.1. . , , mountings where 

pey can be read by the layers, and more accurate elevation indicators 
have made laying by quadrant elevation, and in certain cases giving 
direction by mesns of graduated arc and pointer, both accurate and 
rapid, so that once more this system of laying is coming into favour 
for long ranges. 

Naval Sights, 
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In the navy the conditions of an unstable platform rendered 
quadrant elevation of little use, and necessitated a special pattern of 
tangent »ght to facilitate firing the moment the roU ofthe ship 
brought the sights on the target. A diagram of the Foote-Ai‘butlmot 
or H, or naval tangent .sight, is given below (fig. 24). ' 

The fore-sight was a small globe, and in the original patterns 
thM was placed on a movable leaf on which deflection for speed of 
one 8 own ship was given, while deflection lor speed of enemV's 
ship and wmd were given on the tangent sight. The yard scales 
were on detachable strips, so that fresh strips 
could iK) mserted for variations in velocity. In 
subsequent paltcms aU tlie deflection was given 
on the tangent sight, which was provided with 
two scales, the upper one graduated in knots 
for speed of ship, and the lower one in degrees. 
Niglit sights were introduced by Captain 
McEvoy m 1884. They consist of an electric 
battery cable and lamp-holders and small glow 
lai^s ; that for tlio hind-sight is coloured. 

Turret Sighis.^ln turrets or barbettes two 
^ts of sights are provided, one for each gun. 
They are geared so as to work simultaneously and 
alike. Toothed gearing connected with the gun 
mountings actuates a rack attaclied to the 
standards carrying the sights, so that any move- 
ment of the gun mounting is communicated to 
the sights. The sights themselves flt into 
socket cut at i^e proper angle for drift, and 
axe ^sed in their sockets the requisite amount 
lor the range by means of a small hand-wheel ; 
they are thus non-recoiling sights. The layer 
under his control the hand-wheel for aettbg 
the range on tlie sights, another hand-wheel for 
clevatog the gun and the sights on to the 
ta^t, ^d a thfrd for traversing the turret. 

^e u^oduction of tninnionless guns was 
t^wed by ttiat of rocldng-bar sights (described 
above). Sighting telescopes wore also intr<H 
duced. to navy one of the first essentials 
1 . ¥ *^P*aity of fire; to attain this the duties of 

for elevation, elevatSS wd 
a second laylM for Ime and traversing, and a ttiid pMtins 
on the elevarion ordered or communicated by electric dial. To 

“"i®. togeaior they are connected 

by ro^ To f^htate the settmg of the range the ruiges are shown 
on a diJ wWch be read from the side at the mMntingffrom 
where also the sight can be set (r. m. bTr K) 

Military Rifle Sights, 

With a^th-bote aims of short range, the soldier needed little 
mwe, HI the way o| sights, than the rough equivaUct of the dis« 
part of cannon, VIZ. pafchf" ^ 

’ll™ firearms, even at early date, and whan alboat 
*^®^***^ came into use as a -military ^weanoa. siahto wese 

m^nwd withit The si^ts of the BakerinS^*^oS 

*•** WJnmoa fond of 

upngnt adjustaoK 'back right But tfiia refinement was Itee loahtH 
bothly the soldiL wlwusSi aTsmMSS 
(or i^verM 1^) moricet, and by mmefie- " 

Shooters. In this counexion ^ 

records that in the 



Fiq. 24. 


: batk-t 


s^ed in the westers^ iregiments habitually knocked ofidhe 

^ them, pmfertfog to do without 
iwpved and came Into general use for all 
troeps, sights became urtiapensable, and to-day as muoi care is 



Foraritighc 


Fin. 25. 


Bight. 

Fio. 2b. 


FiG^ 7, 


taken over the sighting as over the " proof ” of a mUitarv rifio Tlw, 
modem rifle ha.s mvariably a back-sight and a ti 

latter is. as a gonf.rat “ ,*“«-««bt The 



sighte^ivi' ho'^y;i"a latoal"m^oriiJi^ 

deflection found to be necessary for the variation of each riflr. 
the average. The shape of tL pilrt^^a thSuW^ notch S 




Fic. 28. 


Fig. 29. 


the back-siglit in aiming varies a good deal, Two of 
the commonest forms arc shown in fig. 26, called the " barlevcom^ 

fS^-Bight of the Krag^dSSSm 
nfle, used m the United Status army until 1906, oemsisted of atode 

aiming indicate 

whether the prpper amount of the fof e-sight is takenS Sito 

back-sight to the target; f uf " sight s 

shown in fig* 8 above. The pciition of the fore-sight at pr^ntar 



of 

soiht!;tfll<i8 tpertfo 
howet^r, haVb the 
uwiUdiotilehriae : 


rCV 

je^^tha^ mdrdl^r Idto 

up the ai^t is inteiceptnil* 
Wti^ .Mfvioa nhort • ^ ^ 


j ^ f .wpviof soon; : 

V±; 


^eae, 
i^thytilheigttardi; 

ars,S 

XXV. a 
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unUke. Examples taken, except fig. 28, bye. permission from the 
Tsxi Book of Small Arms (1909). are given in 28 (German Mauser 
pattern), fig. 29 (*' long " hand-loader Lee-£afielcl), fig. 30 ('* short 
Lee-Enueld), fig. 31 (Dutch service rifla), and fig. 32 (Russian 
“ three-line ** rifle); Fine lateral adjustments are provided on the 
" short " Lee-Enfield, and on many other military sights oi modem 
date. See for further details Rifle. 

Authorities Consulted. — Owen, Modern Artillery; Lloyd and 
Hadcock, Artillery, its Progress and Present Position; Lisaak, 
Ordnance and Gunnery ; Colonel H. A. BethelL Modem Guns and 
Gunnery ; Proceedings and Occasional Papers, R.A. Institute, and 
War oMce publications. 

SlGIRl, the Lion’s Rock, the ruin of a remarkable stronghold 
7 ° 59' N., and 81® E., 14 m. N.E. of Dambulla, and about 17 m. 
nearly due W. of Pulasti-pura, the now ruined ancient capital 
of Ceylon. There a solitary pillar of granite rock rises to a great 
height otit of the plain, and the top actually overhangs the sides. 
On the summit of this pencil of rock there are five or six acres of 
ground ; and on them, in a.d. 477, Kasyapa the Parricide built 
his palace, and thought to find an inaccessible refuge from his 
enemies. His father Dhatu Sena, a country priest, had, after 
many years of foreign oppression, roused his countrymen, in 459, 
to rebellion, led them to victory, driven out the Tamil oppressors, 
and entered on his reign as a national hero. He was as successful 
in the arts of peace as he had been in those of war ; and carried 
to completion, among other good works, an ambitious irrigation 
scheme — ^probably the greatest feat of engineering that had then 
been accomplished anywhere in the world. This was the cele- 
brated Kalfi Wewa, or Black Reservoir, more than 50 m. in 
circumference, which gave wealth to the whole country for two 
days* journey north of the capital, Anurftdha-pura, and provided 
that city also with a constant supply of water. Popular with 
the people, the king could not control hia*own family ; and as the 
outcome of <a palace intrigue in 477 hLs son Kasyapa had declared 
himself king, and taken his father prisoner. Threatened with 
death on liis refusing to say where his treasure lay hid, the old 
king told them to t£^e him to the tank. They took him there, 
and while bathing in the water he let some of it drop through hLs 
fingers, and said, ** This is my treasure ; this, and the love of my 
people.” Tlien Kasyapa had his father built up alive into a wall. 
Meanwhile Kasyapa’s brother had escaped to India and was 
plotting a counter revolution. It was tlien that the parricide 
prepared his defence. He utilized his father’s engineers in the 
construction of a path or gallery winding up round the Sigiri 
rock. Most of it was made, by bursting the rock by means of 
wooden wedges, through the solid granite, and its outside parapet 
was supported by walls of brick resting on ledges far below. 
It is a marvellous piece of work. Abandoned since 495 — ^for 
Kasyapa was eventually slain during a battle fought in the plain 
beneath — ^it has, on the whole, well withstood the ftlr)^ of trcmical 
storms, and is now used again to gain access to the top. \^en 
rediscovered by Major Forbes in 1835 the portions of the gallery 
where it had been exposed for so many Centuries to the south-west 
monsoon, had been carried away. These gaps have lately been 
repaired, or made passable with the help of iron stanchions ; 
the remains of the buildings at the top and at the foot of the 
mountain have been excavated ; and the entrance to the gallery, 
between the outstretched paws of a gigantic lion, has b^n laid 
bare, Tlie fresco paintings in the galleries are perhaps the most 
interesting of the extant remains. They are older than any 
others found in India, and have been carefully copied, and, as 
far as possible, preserved. 

See M^or Forbes, ' Eleven Years in Ceylon (London, 1841) ; 
H. C. P. BcU.^ArcAa^hgical Reports (Colombo, 1892-1^) ; Rhys 
Davids, “ SUjri, the Lion Rock,'" in Journal of the Royal AsiaHc 
Society (1875). pp. 191-220; H. W. Cave, Ruined Cities of Ceylon 
(Lonefon, 1906). (T. W. R. D.) 

fllGlSMUND (i 3 fi®-X 437 )> Roman emperor and king of Hungary 
and Bohemia, wu a son of ^e emperor Charles IV. and Elizal^th, 
daughter of Bogidaus V., duke Pomerania. He was bom on 
the 15th of Fmuaiy 2368, and in 2374 was betrothed to Maria, 
the eldest daughter of Louis the Gi^ king of Poland and 
Hungaiy. Ha^^ng become maigrave of Brandenburg on his 
father’s death in 23781 he was e&cated at the Hunganan court 


from his eleventh to his sixteenth year, becoming thoroughly 
magyarized and entirely devoted to his adopted country. His 
wife Maria, to whom he was married in 1385, was captured 
by the rebellious Horvathys in the following year, and only 
rescued by her young husband with the aid of the Venetians in 
June 1387. Sigismund had been crowned king of Hungary on 
the 31st of March 1387, and having raised money by pledging, 
Brandenburg to his cousin Jobst, margrave of Moravia, he was, 
engaged for the next nine years in a ceaseless struggle for the 
possession of this unstable throne. The bulk of the nation 
headed by the great Garay family was with him ; but in the 
soutliern provinces between the Save and the Drave, the 
Horvathys with the support of the Bosnian king Tvrtko, pro- 
claimed as their king Ladislaus, king of Naples, son of the 
murdered Hungarian king, Charles 11 . (see Hungary). Not 
until 1395 did the valiant Miklos Garay succeed in sup* 
pressing them. In 1396 Sigismund led the combined armies of 
Christendom against the Turks, who had taken advantage of the 
temporary helplessness of Hungaiy to extend their dominion to 
the banli of the Danube. This crusade, preached by Pope 
Boniface IX., was very popular in Hungary. The nobles flocked 
in thousands to the royal standard, and were reinforced by 
volunteers from nearly every part of Europe, the most important 
contingent being that of the French led by John, duke of Nevers, 
son of Philip II., duke of Burgundy. It was with a host of about 
90,000 men and'-a flotilla of 70 gaUeys that Sigismund set out. 
After capturing Widdin, he sat down before the fortress of Nico- 
polis, to retain which Sultan Bajazid raised the siege of Con- 
stantinople and at the head of 140,000 men completely overthrew 
the Christian forces in a battle fought between the 25tli and 28th 
of September 1396. Deprived of his authority in Hungary, 
Sigismund then turned his attention to securing the succession 
in Germany and Bohemia, and was recognized by his childless; 
step-brother Wenceslaus as vicar-general of the whole empire. 
He remained, however, powerless when in 1400 Wenceslaus was 
deposed and Rupert III., elector palatine of the Rhine, was 
elected German king in his stead. During these yea^,he was 
also involved in domestic dji|riculties out of which sprang a second 
war with Ladislaus qf^^les and on his return to H^asy 
in 1401 he was otKlKiHi|)risoned and twice deposed. Thiili||iggj[g 
in its turnlefti^ ^ with Ladislfitis before de^rting 

to.his sold. to the Venetians for 

ioo>oc?* 3 ucats. In 1402 Sigismund assisted a rising against 
Wenceslaus, during the course of which the German and Bohemian 
king was made a prisoner, and Sigismund ruled Bohemia for 
nineteen montlhs. In 1410 the German king Rupert died, when 
Sigismund, ignoring his step-brother’s title, was chosen German 
king,' or king of the Romans, first by three of the electors on the 
20th of September 1410, and again after the death of his rival,, 
Jobst of Moravia, on the 2i5t of July 1411 ; but his coronation 
was deferred until the 8th of November 1414, when it took 
place at Aix-la-ClMipelle. 

During a visit to Italy the king had taken advantage of the 
difficulties of Pope John XXIII. to obtain a promise tliat a council 
should be called to Constance in 1414. He took a leading part 
in the deliberations of this assembly, and during tlie sittmgs 
made a journey into France, England and Buigundy in a vain 
attempt to secure the abdication of the toee rivd popes (s^ 
Constance, Council of). The complicity of Sigismund in 
^e death of John Huss is a matter of controversy. He had 
granted him a safe-conduct and protested against his imprison- 
ment ; and it was during his absence tl^t the reformer was 
burned. An alliance with England agamst France, and an 
attempt to secure peace in Germany by a league of the towns, 
which failed owing to the hostility of the princes, were the main 
secular proceedings of these years. In 1419 the death of Wenccs- 
laus left Sigismund titular king of Bohemia, but he had to wait 
for seventeen years before the Czechs would acknowledge him. 
But although the two dignities of king of the Romans and king 
of Bohemia added considerably to his importance, and indeed 
made him the nominal head of Christendom, they conferred no 
increase of power and friancially, embarrassed him. It was only^ 
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as kin^ of Hu^aiy that he had succeeded in establishing las 
authority and in doing anything for the order and good govern- 
ment of the land. Entrusting the goyemment of Bohemia to 
^phia^ the widow of Wenceslaus, he hastened into Hungary ; 
but the Bohemians, who distrusted him as the betrayer of Hubs, 
were soon in arms ; and tlie flame was fanned when Sigismund 
declared his intention of prosecuting the war against heretics 
who were also communists. Threecampaignsagainst the Hussites 
ended in disaster ; the Turks were again attacking Hungary ; 
and the king, unable to obtain support from the German pnnees, 
was powerless in Bohemia. His attempts at the diet of Nurem- 
berg in X422 to raise a mercenary army were foiled by the re- 
sistance of the towns ; and in 1424 the electors, among whom 
was Sigismund former ally, Frederick I. of Hohenzollern, 
margrave of Brandenburg, sought to strengthen their own 
authority at the expense of &e king. Although the scheme failed, 
the danger to Germany from the Hussites led to fresh proposals, 
the result of which was that Sigismund was virtually deprived 
of the leadership of the war and the headship of Germany. In 
1431 he went to Milan where on the asth of November he re- 
ceived the Lombard crown ; after whidh he remained for some 
time at Siena, negotiating for his coronation as emperor and for 
the recognition of the Council of Basel by Pope Eugenius IV. 
He was crowned emperor at Rome on the 31st of May 1433, and 
after obtaining his demands from the pope returned to Bohemia, 
where he was recognized as king in 1436, though his power was 
little more than nominal. On 9th of December 1437 he died 
at Znaim, and was buried at Grosswardein. By his second wife, 
Barbara of Cilli, he left an only daughter, Elizabeth, who was 
married to Alb^ V., duke of Austria, afterwards the Germmi 
king Albert IL, whom he named as his successor. As he left no 
sons the house of Luxemburg became extinct on his death. 

Sigismund was brave and handsome, courtly in his bearing, 
eloquent in his speech, but licentious in his manners. He was 
an accomplished knight and is said to have known seven 
languages. He was also one of the most far-seeing statesmen | 
of his day, and steadily endeavoured to bring about the ex- 
pulsion of the Turks from Europe by uniting Christendom 
against them. As king of Hui^ary he approved himself a bom 
political reformer, and the military measures which he adopted 
in that country enabled the kingdom to hold its own against 
the Turks for nearly a hundred years. His sense of justice and 
honour was slight ; but as regards tlie death of Huss he had to 
choose between condoning the act and allowing the council to 
break up without result. He cannot be entirely blamed for the 
misfortunes of Germany during his reign, for he showed a willing- 
ness to attempt reform ; but he was easily discouraged, and 
was hampered on all sides by poverty, which often compelled him 
to resort to the meanest expedients for raising money. 

Bxbuogiuphy,— T he more important works to be consulted are 
RgpivioHum Gwrmanioum ; R9g$st§n mus dm pdpsttichm Archivm Jtur 
G^chic^ Au dmischinRsicks %m XIV, und XV, 

1897) ; £. Windecke, D9nhwikdigk$it9n jntr GeschiohU dn Z$ikdt 0 rs 
Katsm Sifmmd (Berlin, 1893), and Das Leb$n Kdnigs Sitgmund 
(Berlin, z886) : J. Aschbach, ^schickta Kaisar Sifmuim (Hamburg, 
Z838-1843) ; W. Berger, jemnnts Hus und Kdnig Sigmund (Augs- 
burg, 1871) ; G. SohonOOT. TJis InhariUtrs of tha Houss cf Anfou 
(Buda-Pes^ and Acsiuly, History of the Hungarian Roalm, 
vol. L (Buda-Pesth, 1903). Of the German books Aschbach is 
the fullest, and Windeclm the most critical. Schdnherr is the 
best Hungarian authority. Acs&dy is too indulgent to the vices of 
Sigismund. See also A. Main, Th$ Empsrot Sigtsmund (1903). 

SIGISMUND I. (1467-1548), king of Polwd, the fifth son of 
Casimir IV. and Elizabeth of Austria, was elected grand-duke 
of Lithuania on the 21st of October 1505 and king of Poland on 
the 8th of January 1596. Sigismund was the only one of the six 
sons of C!asixmr IV. gifted with e x traor d inary ability. He had 
served his apprentioe^ip in the art of government fiz«t as prince 
of Glpgau and aubsequentJy as gdvenior of Silesia and maigsave 
of Lusatia under his elder brother Wladislaus of Bohemia and 
Hungary. Silesia, already more than half Germanized, had for 
generations been the battle-ground between the Luxembu:||m 
and the Piasts, and was is^t up into innumerable principahties 
which warred incessant their neighbours and each other. 


Into the midst of tMs region of banditti Sigismund caiSe as a sort 
of grand justiciail a sworn eneilify^ of every sort Of disorder. His 
litie principality of Gkgau soon became famous as s model state, 
and Bs^DvemOr of Sile^a he suppressed the fbbber kriigbts with 
an iron hand, protected the W-abiding dSsses, arid tevived 
commerce. In Poland also his thrift and busine^lce qualities 
speedily remedied the abuses caused by the wastefulness of his 
pi^decessor Alexander. His first step was to recover control of 
the mint, and place it in the hmids af capable middle-class 
merchants and bankers, like Caspar Beer, Jan Thurzo, Jan 
Boner> the Betmans, exiles for conscience!’ aske frdhri' Alsace, 
who had sought refuge in Poland under Casimir IV.^ Justus 
Dc^usz, subsequently the king’s' secretary and history, arid 
their fellows, all practical economists of high integrity Who 
reformed the currency and opened out new ways foriferaide and 
commerce. The reorganization of the mini alone increas^ the 
royal revenue by 210,000 gulden a year and enabled Sigismund to 
pay the expenses of his earlier wars. In foreign affairs Sigismund 
was largely guided by the Laskis (Adam, Jan and Hieronymus), 
Jan Tamowski and others, most of whom he selected himself, 
in liis marriages also hewas influenced by political considmtions, 
though to both his consorts he was an affectionate hnsbaoid. 
His &st wife, whom the diet, anxious for the perpetuation of the 
dynasty, compelled him, already in his forty-fourth year (Feb. 
1512), to marry, was Barbara Zapolya, whose fairifly as repre- 
sented first by her fatlier Stephen and sUbseqfuently by he’ 
brother John, dominated Hungarian polirics in the last quarts 
of the 15th and the first quarter of the 16th century. Biarbm 
brought him a dower of 100,000 gulden and the support Ofthe 
Mar^r magnates, but the match nearly brought ab^ a tw^^h 
witn the emperor Maximilian, jealous already of the Jisgieb in* 
fluence in Hungary. On Barbara’s death three years later whout 
male offspring, Sigismund (in April 1518) gave his hrid to 
Bona Sforza, a kinswoman of the emperor and graaiddwghter 
of the king of Aragon, who came to him with a dowry 0^00,000 
ducats and the promise of an mheritance from her inther of 
half a million more which she never got. Boxia^s grace beauty 
speedily fascinated Sigismund, and contemporary sa*^®^ ridi- 
culed him for playing the part of Jove to her JUno; She intro-, 
duced Italian elegance and luxuy into the aiist^ court Of 
Cracow and exercised no inconsiderable influeric affairs. 
But she used her great financial and econmnical ♦tents almost 
entirely for her own benefit. She enriched herself ^ fbe ea^nse 
of the state, corrupted society, degraded the ckf 7 t »nd in her 
later years was universaHy detested for her mischievous meddling, 
inexhaustible greed, and unnatural treatment owr chfldren. 

The first twenty years of Sigismund 's neign^we marked by 
exceptional vigour. His principal difficulties^Ofe vdiM :to ^ 
aggressiveness of Muscovy and the disloyaityt Prussia. Wirii 
the tsars Vasily III. and Ivan IV. Sigismund ws never absolutriy 
at peace. The interminable war was mt«uptcdj,f'i»deed> by 
brief truoes whenever Polish valour proved rp^or to Musq ^te 
penRSteooe, as for instance after the gi>t victoiy: Of Oru 
(Sept 1514) and again in 1522 when Mosew was thi^tened by 

the Tatars. But the Tatars themselves wre a standingiineriace • 
to the republic. In the open 'field, inde^ they wwe gcnaraUy 
defeated (r.g. at Wisniowiec in 1512 ari at Kanrow iL 152^, 
yet occasionally, as. at Sokol when tfey wiped out a wl^ 
P<dish army, they prevailed even in pithed battles.. Generally, 
however, they conned themselves tofoiding on ra grand scale 
andy encouraged by the Porte or theMuBCOvite> syetes^ticaUy 
devastated v^ole provinces, penetrauag even into the heart of 
Poland Ditmer and disaimeBxina wih iminenBen booty'. It was 
this of bordSSuriy which lod to theertablisb. 

mentis the (Cossacks (see Poland;; t 

The grand-masters of the .TcuOrite; Cteaer> ;laJfra^ 

support in Genotasy, were aisd a onitsht source. oLAfinoyanoeb 

Thw oonstant aim was to ahak^afi Polish i}itoiaitt»,}andim 

x58o-ar their menacing aatitode:compelted,Sigteiw 

up arpos against them. The hag Ina^nad^tad 

in 1595' when the last grand-nuster, afw 

tfaxoi^ Eutope fordupport^ piSfes^ LiitwtwiimaiaittiaaOT 
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dulse of .iP^russia did public bumage to tbe 'iP<dish king in the 
market* place off .^aoow. ;,Xhe secularization of Prussia f was 
opposed by the more religmu&^^f SigismuiPidlacouxu^llora, ar^i the 
king pB^tainiy^ia^sposed. himself to CQAeiderable odium in the 
Catholic world ; but tfd^ing all the cirqumstances inta .considera- 
tion, it wejSiperhaps tfce shortest way out of a situatipa bristling 
with qiificuities. < 

Personally a devout C^tholicand opposed in principle , to the 
spread of sectarianism in Pioiand, Sigismund was neverdieless 
too wise and just to, permit the persecution of ngn-Catholics ; 
and in liihuania, whene* a. fanatical Catholic minority of magnates 
dominated the senate, .he resolutely upheld the rights of his 
Qrthodox subjects. Thus he rewarded the Orthodox upstart, 
Prince (k)nstantiiiie Ortrog$ki, for his victory at Orsza by making 
him palitine of Troki, despite determined opposition from the 
Catholics; severely punished all disturbers of the worship of the 
Greek schismatics ; protected the Jews in the country places, 
and insisted that tlie municipalities of the towns should be 
composed of an equal number of Catfiolics and Orthodox Greeks. 
By Ins tact, equity,, and Christian charity, Sigismund endeared 
himself even to those wfio differed most from him, as witness 
thej^adiness of the Lithuanians to elect his infant son grand*duke 
of Lithuania ixi i^^0a„$.nd to cjown him in issp. 

After his sixtieth year there was a visible decline in tlie energy 
and capacity of SS^smund. To the outward eye his gigantic 
strength and herculean build lent him the appearance of ^altli 
md vigour, biutjorty years of unintermittent toil and anxiety 
Ud told upon -Insn^i and during the last two-and-twenty years of 
h; reign, by which time all his'okl self-chosen counsellons had died 
oh he apathetacaUy .resigned himself to the course of events 
witioul making any sustained effort to stem the rising tide of 
Protbtantism and demaoracy. He had no sympathy with the 
new and the new ideas, and the malcontents m Poland often 
insuhd the agied king with impunity. Thus, at his last diet, 
held a piofrkow in 1-547, Lupa Podlodowski, the champiem of the 
szl^hU openly threatened him with rebellion. Sigismund died 
on the of April 1548. By Bona he had five children— i}ne 
son, ^mund Augustus, who succeeded him, and four daughters, 
Isabella, vho.tmarried John Zapolya, prince of Trimsylvank, 
Sophia, numried the duke of Brunswick, Catherine, who 
as the wh.gf John III. Sweden became tlie mother of the 
I^plish yoig, and Ann, who subsequently wedded King 
Stephen 

bw AHfi»*J^koIuw 6 ki, ilistory 0/ J^oland (I’ol.), vol. ii. (Vienna, 
C^^'hchowski, Materials tor the history, of th^ reign 
of Si^ifttund it Old (TO.) (Poseh, iqo<)) ; Adblf l%wiiislci, The 
^hfulyaafs t sfgHmund m Old (Pbl.) (Warsaw, tfloj) ; Adam 
Dnrowskt, (1904), (H. N. B.) 

filQISII^Dx. (i5aoHt57i), king of Poland, the only son of 
Sigismund I., logof P^kmd, 'wbom he succeeded in 1548, and 
Boim Sfiorza. A<me very banning of his reign he came into 
^Ihaon with theurbulont sdachta ox gentry, -who had already 
begun, to oust th grnat faimlies from power. The ostonsibie 
cause of their anizosity to the -king was hrs second mmrriege, 
g^.fetily contracteQ before? his accession, with the ’ beautiful 
Radziwill, daughter of the famous 
Bla(± 'Madziwili. Hu 4 he Austrian court and Sigismund *s own 
n&otiier., ?^eea Bona, ecm to have been- behind the movement, 
and m violent wqs the-.gitation at Sigismund’s first diet (31st of 
Qotober f 548) that thi deputies tlireatened to renounce tiieir 
aUegionoe unless the 'kig instantly repudiated Barbai-a. This 

refused to <to, and h; moral courage united with no small 
pohtw dUxtenty enobloifitin to win the -By 1550^ when 
1% Swmo^edHis second’ dit, a reactaon in his favour began, and 
jinjgerMifg petulance of the gentry was sternly rebuked by 
Kmita, the marshal of thtdiet, who openly accused them of 
attemptmguto diminish und^y -the legislative prerogative of the 
ttowu ) i ^he dyh >ot rBaxbftta, ffile days after her coronation 
Qi . ' peoeaite ^5^0)^ liPKor viery^tdsstressing (fircumstaoces 

im^ledito’att^piK>Veq/8m^ Hhat she had been poisoned 
"S^f?****^'**"®^ 'Sigtwiiund {to eoudract a third purely 

poatiow^iM^'w^ th^ Austin acdhdnoHess Catherine, the 
lMterof 4 ||iMstiiid%ififfst ^ Hheabeth,|who<iiadfdied within a 


twelvemonth of her marriage with him, while he was still only 
crown prince. Tlw third bride was sickly and unsympathetic, 
and from her Sigismuiyi soon lost all . hope of progeny, to. his 
despair, for being the last male of the Jagiellos in the direct fine, 
the dynasty was threatened with extinction. He sought to 
remedy the evil by Iwirms with two of the most beautiful of his 
countiy women, Barbara Gizanka and Anna Zajanezkowska, the 
diet ui^er taking to legitimatize and acknowledge as his successor 
any heir male who might be bom. to him ; but tJieir complacency 
was in vain, for the king died childless. This matter of the king’s 
marriage was of great politipd importance, tlie Protestants and 
the Catholics being equally interested in the issue. Had he not 
been so good a Catholic Sigismund might well have imitated the 
example of Henry VUl. by pleading that his detested third wife 
was the sister of his first and consequently the union was un- 
canonical. The Polish Protestants hoped that he would take 
this course and thus bring about a breach with Rome at the very 
crisis of the confessional struggle in Poland, while the Habsburgs, 
who coveted the Polish throne, raised every obstacle to* the 
childless king’s rcmairiage. .Not till Queen Catherine’s death 
on the 28th of February 1572 were Sigismund's hands free, but 
he followed her to the grave less than six months afterwards. 
Sigismund’s reign was a period of intemal turmoil and external 
expansion. He saw the invasion of Poland by the Reformation, 
and tlie democratic upheaval which placed all political power 
in the hands of the szlaehta ; he saw the collapse of the ancient 
order of the Knights of the Sword in the north (which led to the 
acquisition of Livonia by the republic) and the oonsolidation of 
the Turkish power in tlie south. Throughout this perilous 
transitional period vSigismund’s was the hand whidi successfully 
steered the ship of state amidst all the whirlpools that constantly 
threatened to engulf it. A for less imposing figure than his 
father, the elegant and refined Sigismund II. was nevertheless an 
even ^eater statesman that the stem aqd majestic Sigismund 1. 
Tenacity and patience, the characteristics of all tlie Jagiellos, 
he possessed in a high degree, and he added lo them a supple 
dexterity and a diplomatic finesse which he may have inherited 
from his Italian mother. Certainly no other Polish king so 
thoroughly understood the nature of the ingredients q£ that 
witch’s caldron, the Polish diet, as he did. Both tl^e Austrian 
ambassadors and the jiapal lagates testify lo the care with 
which he controlled tliis nation so difficult to lead.” Every- 
thing went as he wished, diey said, because he seemed to know 
everything beforehand. He managed to get more money than 
his hither could evesT get> and at one of his diets won the hearts of 
the whole assembly by unexpectedly appearing before them in 
the simple grey coat of ^ Masovian squire. Like his father, a 
pro-Austrian by conviction, he contrived even in this respect 
to cany the Polish nation, always so distrustfulof the.Gennans, 
entirely along witli him; thereby avoiding all seriou^ complica- 
tions with the ever dangerous Turk, ^(Jnly a statesmanioi.genius 
could have mediated for twenty ^3rears, as he did, betureen the 
churfch and the schismatics without alienating the sympathies 
of dither. I?ut',tlje mo^t striking memorW of hkl^Mtnek was 
tlie union of Lublin, which finally made Poland iand Lithuania 

one body politic, and put an end to tiw Jealousies and di.scord6 
of centuries fsee Poland, History). The merit ^ this crowning 
achievement DelongS| to, Sigismund alone ; but for him it Would 
have been impossible. Sigismund II. di^ at his beloved Kny- 
.szyne on the 6th of July 1 572, in his fifty -second year. 

See Ludwik FinkeL Characteristics of Sigismund <A^gu$tu§^JglfA.) 
(Lemberg, 1 888) ; LeUers to Nicholas Radziwill 
Geheime Brief e an Bosyus, Gesdndten ain Hofe des ^ 

(Wadbwicc, X850) Adam Darowaki, Dona Sforza (Pol.) - (Rome, 
1904). i ‘ j . ' ,(R. N.B.) 

. 4 K 6 I 6 MIIN 1 I> JH.! (n 566*^x632 X king of Poland and Sweden, 
son of John III., of Sweden, and Catherine Jagielkmika, 
sister of jS^tsmiundini, king.of Po^d/thu^ uniting.in pemon 

the Boyal- lines of Vosackhd Ja^elloi Educated as a Caihohe 
by his mother, he was oh the ^eath of Stephen Bdithory elected 
king of Pohuid (August nqt, 1587) chihfly through the .efforts of 
theOBolish chandellor, Jaa Zmttoyskiiiand of his own aunt, Anue, 
queidD-dowagar-od Fidiw,*wholent chanceliorz 00,000 gulden 
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to raise troops in defence of her nephew’s cause. On his elebtion, 
Sigismund promised to maintain a fleet in the Baltic, to fortify 
the -eastern frontier against the Tatars, and riot to visit Sweden 
without the consent of the Polish diet. Sixteen days later were 
signed the articles of Kalmar reflating the future relations 
between Poland and Sweden, when in process of time Sigismund 
should succeed his father as king of Sweden. The two kingdoms 
were to be perpetually allied, but each of them was to retain its 
own laws and customs. Sweden was also to enjoy her rel^on 
subject to such changes as a general council might make. During 
Sigismund’s absence from Sweden that realm was to be ruted by 
seven Swedes, six to be elected by the king and one by Duke 
Charles, his Protestant uncle. Sweden, moreover, was not to 
be administered from Poland. A week after subscribing these 
articles th j young prince departed to take possession of the Polish 
throne. He was expressly commanded by his father to return 
to Sweden if the Polish deputation awaiting him at Danzig 
should insist on the cession of Esthonia to Poland as a condition 
precedent to t^ act of homage. The Poles proved even more 
difficult to satisfy than was anticipated ; but flrially a com- 
promise was come to wheneby the territorial settlement was 
postponed till after the death of John III. ; and Sigismund wafe 
duly crowmed at Cracow on the 27th of December 1587. 

Sigismund’s position as king of Poland was extraordinarily 
difficult. As a foreigner he was from the firrt out of ^sympathy 
with the majority of his subjects. As a man of education and 
•refinement, fond of music, the fine arts, and polite literature, 
he was unintelligible to the sdachta, who regarded all artists and 
poets as either mechanics or adventurers. His Very virtues were 
strange and therefore offensive to them. His prudent reserve 
and iniperturbable calmness were branded aS stiffness and 
haughtiness. Even Zamoyski who had placed him on the throne 
complained that the king was possessed by a dumb dev'il. He 
lacked, meweover, the tact and bonhomie of JameUos • 
but in fairness it should be added that the JagieHos were natives 
of the soil, that they had practically madfe the monarchy, and 
that ^ey could always play Lithuania off against Poland. 

Sigismund’s difficulties were also increased by his political 
views which he brought with him from Sweden cut and dried, 
and which were diametrically opposed to those of the omnipoterit 
chancellor. Y et, impracticable as it may have beeti,'Si|^smund’s 
system of foreign policy as compared with Zamoyski’s was, at 
^y rate, clear and definite. It aimed at a close alliance with the 
house of Austria, with the double object of drawing Sweden within 
Its orM and overawing the Porte by the conjunction of tho two 
great Catholic powers of central Europe. A corOUaiy to this 
system was the much-noeded reform of the PoKsh constitution, 
without which nothing beneficial was to be earoected from any 
politicu combination. Thus Sigismund’s views were those of a 
srntesman who clearly recognizes present evils and would remedy 
them. But all his efforts foundered on the jealousy and suspicion 
of the magnates headed by the chancellor. The first three-and- 
twenty years of Sigismund’s reign is the record of an almost 
constant struggle between Zamoyski and the king, in which the 
two opponents were so evenly matched that they did little more 
than counterpoise each other. At the diet of 1590 Zamoy^i 
suKessfully ftwarted all the efforts of the Austrian party • 
whereujldn the king, taking advantage of sudden vacancies 
anrong the chief offices of state, brought into power the Radrii- 
wilU and (rther great Lithuanian dignitaries, thereby for a time 
cotuiderabfy curtailing the authority of the clumcdlor. In 1593 ! 

Sigismuhd niairiod the Austrian arthduchess Anne, and the saihe 

patched up between the khttmid the 
cha njyll or to enable, the former to secure posseisten of his 
bwWsa 'throne vacant by tlje death of his father John IIL' He 
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w uj.'c mamiiciBince xii me pure' 

„ ® ®^den. On the'ti^'nf }^uly 

Potod bake 'Charles mtff fhe mrlnte to 'irdrwwden 

was fiweed to Ifight for his' native t^ 


untie, aided by the Wtttesfollt t>^ta Swediliii’''lffe AhM'at 
KsMar with 50'*# meni' ihditiy Hniit^limh meri^ the 

fortress opened )(tSgatei»to Mih nt dniiie add'the'i^M and the 
country ^ple welcomed him. Tht!'CatJl61ic'"frdria' w^hed his 
prd^ireSs with’ the foost sanguibi ekpitetteiis: ^ 
stlceess in Swederi was regarded ss drily thij be^ifiiiing of dihater 
triumphs. But it was not to W. 'After fruitless nedotMforis 
with’Ws undle; Sigismuhd addanced wttti Hfeaririy'fhim Kalmar, 
but ^ defeated by the duke at Starig^rd on the asth of 
S^toilber. Three d^ kter; ty the' doinpact of Liidcaping, 
Sigismuhd agreed td submit hll the pdihtif in dispute betiTOen 
himself tod his uncle to a rihsddg at Stockholiii ; but inunediateh’ 
afterwai^S tdtfic ship for Dtozig, after secretly protesting to the 
two papal prothonotaries who iccomptoied him thit the Lirikd- 
pmg a^enimt had been extorted from him, and was’flierefore 
mpilid. Sigismund hever saw Sweden agdjn, but 'he peTsfSteiltly 

refused to abandon his dairiis or recrigiiise the heW SiWdJsh 
govermnent; and this unfortunate obstinacy Was to' iPWjlve 
Pdland in a whde series Of Unprofitable wars \Wth Sweden. 

In i6o4'Sigismtand wedded CdiiStahtia, the sister ofhis deceased 
first wife, an event which Strengthened the hands of the Aostflto 
at court and still further depressed the chtoeellor. At tJie 
diet af 1605 Sigismund and his partisans endeavourtd So far to 
reform the Polish constitution as to substitute h decisidh' IW a 
plurality of votes for unanimity in the diet. 
and Salutary reform was, however, rendered imptfoty by' me 
opposition of ZamcySki, and his death the same y&r hi^e 
matters still irorse, as it left the opposltidrl in tftfc htods'bf’hien 
violent and incapable', like NiChonte ZfebrzydowScf, (te sheer’ 
scoundrels, like Stanisfaw Stadnicki. From t 6 o 6 indeed to idfd 
Poland was in to anarchical condition. ' HiStirtedtioh tod 
rebeUion triumphed eveiy Where, and all tfart Sigiattimd dotild 
do was to minimize the mischief As muCh ris 'pdSssibJe by ' liis 
moderation and courage. On foreign iflnlfa thete dl^^ had ' 
the most disastrous effect. The siipUlttoeous toUtosS'df MUscovV 
had given Poland an unexamplicd opportunity irf rendering' to 
tsardom for ever harmless. BUt''«e neceSstUy 5(toJfes”weife ' 
nefVer forthcoming and the diet Ifemiihed iibsOfately mdiffertot 
to to triumphs of Zofitiewski and towiei grMitgeniilkls'veno 
performed firobdingnagian feats with LIIMpumh'tmm^ ' Atto' 
outbreak of the Thirty Yeats’ j j 


with the emperor to counteipoise to united e^drts 
and the Protesfants. This policy WaS vefV 'beheficiid ' tfi' to 
Cfttholrc cause, as it diverted to Torie from cChtfal to ifoito'' 
^em Europe; yet, but for fhe telf-storificihg heriMh'ljf 
Zolkiewski ut Cecora arid of Chodkiririci trt K^Jh, 'tt"ndght ‘ 
have been most niinous to Poland. ; SMsnmha dted’ ^ 
suddeMly'in his 66th year, leaving two sohSj’^idfilahe tod Tplm ' 
Qisimir,'who succeeded him in rotUtibn. ' ’ ' < ' 

jUelwuider Ilemixnraki, T*. /ftonvttoa ''W 
(Pol.) (Ccacw, zSm); Stanialawi Niemo)e«siEi^.!itf«tt|toii(.:(BeLyW 
(LembOT, i 8 m) ; «o 1 ., a.^to(iUioto.MLWllhIr 

SIOMARDfQEIf, a town of Gennaiiy, chief town of 
pnriCiptoty of^Hoh^lfem, on the right btok'dl to 'HMuKe, '• 
^5 Tubiigen, on to railwi^ to Uliri. ‘Pdn.'fliMs) ' 

464^ The castle of to'Hohenzollerhs crowns *'|i|gfe rd^'apave 
the river, and edntains a collection of pictures,' to excebtiontoy' 
mterestlng irtuseum (textile^; enameb, metal-Worlt ’ j ' in 
armoury tod a libraiy. On thp’ oppose bankl'm toT?Mube 
torej^a wmohiirnent to toHohenzol^p mj^ wJid'fell'iii 1^ 

The dividob of 


Bovfireit 

zollern^eChingen,' '(sie HA 
440 SQ- hii tod Ape^Ula'tibU 

part of to H^enzoUerh lands ' «e 
sd. a.) arid lay* untinly to 
dri^^ W l^^etjoch Oh'toWckdf^il'iii' 

of'Hteitotolliirii Is uM ri^Ul^ 'm^itoJuSSly 
ofi^; Sl^uiringeii tp |to' cbmwJiiedS^® i 

^'WoUrt, P'aArtr'Atird''^^mjHngen (^iinitSrg, 
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SlGNAIf (a word cpmmon in slightly diffarent forms to nearlv 
all European la^igvAges, derived from tat sign^m, a mark, sign)^ 
a means of tramnmtting iodonnation, ^x»rdiii^ «to some pre- 
arranged systi^m or code, in cases where a direct verbal or 
written st^|«ment is unnecessary, undesirabile, or impracticable. 
The methods employed vary with the circumstances and the 
purpo^s in view, and the medium into which the transmitted 
idea is translated may consist of visible objects, sounds, motions, 
or indeed anything that is c^ble of afiecting the sen^s, so 
long as an understandmg Ms been previously effected with the 
recipient as to the meaning involved. Any two persons may thus 
arrange a system for the transmission of intelligence between 
them, and secret codes of this kind, depending on the inflections 
of the voice, the accent on syllables or words, the arrangement 
of senteivses, &c., have been so elaborated as to serve for the 
production of . phenomena such as are sometimes attributed 
to telepathy or thought transference. With the many private 
developments of such codes we are not here concerned, nor is it 
necessary , to attempt an explanation of the systems of drum-taps, 
smpke-flres, &c,, by which certain primitive peoples are supposed 
to M able to convey news over long distances with astonishing 
rapidity ; the present article is conMed to giving an account of 
the or^ani2;ed methods of signalling employed at sea, in military 
operations and on railways, these being matters of practical 
public importance. 

Marine Signalling , — system of marine signals comprises 
different methods of conveying orders or information to or from 
a ship in sight md within hewing, but at a distance too great 
to p^mit ol hailif^ — in other words, beyond the reach of the 
voice, even when aided by the speaking-trumpet. The necessity 
of some plan of rapidly .pm veying orders or intelligence to a 
distance was early recognized. Polybius describes two methods, 
one proposed by Aeneas Tucticusmore than three centuries before 
Christ, and one perfected by himself, which, as any word could 
be spelled by it, anticipated the underlying principle of later 
systems. The signal codes of the ancients are believed to have 
been elaborate. Generally some kind of flag was used. Shields 
wei'e also displayed in a preconcerted manner, as at the battle 
of Marathon, and some have imagined that the reflected rays of 
the sun were flashed from them as with the modern heliograph. 
In ^e middle ages flags, l&nners and lanterns were used to 
distinguisltparticular sauadrons, and as marks of rank, as they are 
at pre^nt, also to call officers to the admiral, and to report 
sighting the enemy .and getting into danger. The invention of 
cannon made an important addition to the means of signalling. 
In the instructions issued by Don Martin de Padilla in 1597 the 
use of guns, %ht$ and fires is mentioned. The introduction of 
the square rjig permitted a further addition, tliat of letting fall 
a sail a certam number of times. Before the middle of the 17th 
century only a few slated orders and reports could be made known 
by signal!^ flags were used by day, and lights, occasionally 
with guns, at night, l^e signifleation then, and for a long time 
after, depended upon "the position in which the light or fl^ 
was displayed. Orders, indeed, were as often as pqs^ble com- 
,municated by liailing pr even by means of bpats. As the size 
of ships increased the inconvenience of both plans became 
intolerable. $ome attrioute the first attempt at a regular code 
to Admiral Sir William .f^enn (1621-1670), but the credit of it is 
usually given to James tl. when duke of York. Notwithstanding 
the, att^tion paid, to the subject by Paul Boste and others, 
contmued str^gely imperfect till late in the 18th century. 
iWards 1780 Admiral Kempenfelt devised a plan of flag-signal- 
ling which was the parent Q|f that now in use. Instead of in- 
dica^' difference of meaning^ by varyi^ the , position of a 
.solitary he combined (iisWet flags in pairs. About the 
beginning m century Sir ^ome Popham improved a 

nielhod of mess^es by proporod by R. Ball 

Gdvifer (176^-1853^ and , grjeatjy inerceed a shipk power of 
cbihmtinieting TM number, of mght and fog 

sigi^ could bie diPwn wc 4 sUH very^e^^^d. In 1867 
an inM^tion of prodi|pous importance was i^e by the adop- 
tion hi thSe Bdtish navy of Vice-Admiral (thM Captain) Phihp 


Colombo flashing system, on which he had been at work sboe 
1858. 

In the British navy, which serves as a model to most 
others, visual signals are made with flags or pendants, the 
semaphore, ^hing, and occasionally fireworks. Sound signals 
are made with fog-horns, steam-whistles, sirens and guns. The 
number of flags in use in the naval code, comprising what is 
termed a “ set,” are 58, and consist of 26 alphabetical flags, 
10 nijperal flags, 16 pendants and 6 special flags. Flag signals 
are divided into three classes, to each of which is allotted a 
separate book. One class consists of two alphabetical flags, and 
refers to orders usual in the administration of a squadron, 
such as, for example, the flags LE, which might signify “ Captain 
repair on board fl^(ship.” Another class consists of three 
alphabetical flags, which refer to a coded dictionary, wherein are 
words and short sentences likely to be required. The remaining 
refers to evolutionary orders for manoeuvring, which have alpha- 
betical and numeral flags combined. The fl^s which consti^te 
a signal are termed a “ hoist.” One or more hoists may be made 
at the same time. Although flag signalling is a slow method 
compared witli others, a fair rate can be attained with practice. 
For example, a signal involving 162 separate hoists has been re- 
peated at sight by 1 3 ships in company in 76 minutes. Semaphore 
sign^ are made by the extension of a man’s arms through a 
vertical plane, the different symbols being distinguished by the 
relative positions of the arms, which are never less than 45° apart. 
To render the signals more conspicuous the signaller usually 
holds a small flag on a stick in each hand, but all ships are fitted 
with mechanical semaphores, which can be worked by one man, 
and are visible several miles. Flag signalling being comparatively 
slow and laborious, the ordinary message work in a squadron 
is generally signalled by semaphore. The convenience of this 
method is enormous, and by way of example it may be of intercat 
to mention a record message of 350 words which was ^ignaOed 
to 21 ships simultaneously at the rate of 17 words per minute. 
Flags being limited in size, and only distinguishable by their 
colour, signals by this means are not altogether satisfactory 
at long distances, even when the wind is suitable. For signallii^ 
at long range the Britisli navy employs a semaphore with arms 
from 9 to 12 ft. long mounted at the top of the mast and capable 
of being trained in any required direction, and worked from 
the deck. Its range d^ends upon the clearness of the atmo- 
sphere, but instances are on record where a message ,by this 
means has been read at 16 to 18 m. 

Night signalling 2$ carried out by means of ** flashing,” by 
which is meant me exposure and eclipse of a single light for 
short and long periods of time, representing the dots and dashes 
composing the required symbol. The dots and dashes can be 
made mechanically by an obscuring arrangement, or by electro- 
mechanical means where magnets do the work, or by simply 
switching on and off speciaUy manuhictured electric lamps. 
The ordinary rate of signalling by flashing is from 7 to 10 words 
per minute. In the British navy, as in the army, dots and dashes 
are short and long exposures of light ; but with some nations the 
dots and dashes are short and long periods of darkness, the light 
punctuating the spaces between them. The British navy uses 
the European modifleation of the so-called Morse code used in 
telegraphy, but with special signs added suitable to their code. 
The introduction of the “ dot and dash ” system into the British 
navy was entirely due to the perseverance of Vice-A(toiral 
Colomb, who, in spite of greilt opposition, and even after it had 
once been condemned on its first trial at sea, carried it through 
with the greatiest success. The value of this innovation made in 
1867 may be gauged by the fact that now it is possible to handle a 
fleet with ease and safety in darkness and fog — a state of affairs 
which did not formerly exist. The simplicity of the dot and 
dash principle is its best feature. As the system only requires the 
exhibition ^ two elements it . may be used in a variety of different 
mannas with a minimum of material, namely, by waving the most 
conipicuous object at hand through short and long arcs, by 
exhibiting two different shapes, each representing one of the 
elements, or dipping a lantern in a bucket, and so om Its 
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adoption has not only contributed very materially to the in- 
creased efficiency of the British navy, but it has been made 
optional for use with the mercantile marine. Curiously enough, 
flashing is not to any great extent used in the navies of other 
countries which rely more on some system of coloured lights at 
night. This system generally takes the form of four or five 
double-coloured lanterns, which are suspended from some part of 
the mast in a vertical line. Each lantern generally contains a 
red and a white lamp, either of which can be switched on. 
By a suitable keyboard on deck any combination of these coloured 
lanterns can be shown. The advantage of this system lies in the 
fact that each symbol is self-evident in its entirety, and docs not 
require an expert signalman to read it, as is the case with flashing, 
which is a progressive performance. 

For long distances at night the search-light, or some other 
high power electric arc light, is utilized on the flashing system. 
Dots and dashes are then made either by flashing the light 
directly on the object, or by waving the beam up and down for 
short ^d long periods of time. Sometimes when a convenient 
cloud is available the reflection of the beam has been read for 
nearly 40 m., with land intervening between the two ships. In a 
fog signals arc made by the steam-whistle, fog-horn, siren or by 
guns. Except for the latter method the dot and dash system is 
employed in a similar manner to flashing a light. Guns are some- 
times used in a fog for signalling, the signification being deter- 
mined by certain timed intervals between the discharges. The 
larger British ships are supplied with telegraph instruments for 
connexion with the shore, and heliographs are provided for land 
operations. Marine galvanometers are also provided, and can 
be used to communicate through submarine cables. To the 
various methods of naval signalling must be added wireless 
telegraphy, which in its application to ships at sea bids fair to 
solve some problems hitherto impracticable. (See Telegraphy : 
Wireless.) 

The international code of signals, for use between ships 
of all nation, is perhaps the best universal dictionary in exist- 
ence. By its means mariners can talk with great ease without 
knowing a word of one another’s language. By means of a few 
flags any question can be asked and answered. The number 
of international flags and pendants used with the international 
code is 27, consisting of a complete alphabet and a special 
pendant characteristic of the code. At night flashing may be 
used. (C.A.G.B.; A. F.E.) 

Army 4S'ig«afZmg.--<x)mmunication by visual signals between 
portions of an army is a comparatively recent development of 
military service. Actual signals were of course made in all ages 
of warfare, either specially agreed upon beforehand, such as a 
rocket or beacon, or of more general application, such as the 
old-fashioned wooden telegraph and the combinations of lights, 
&c.,used by savages on the N.W. frontier of India. But it was not 
until the middle years of the 19th century that military signalling 
proper, as a special duty of soldiers, became at all general. 
It w^ about the year 1865 that, owing to the initiative of Captain 
Philip Colomb, R.N., whose signal system had been adopted for 
his own service, the question of army signalling was seriously 
taken up by the British military authorities. A school of signal- 
ling was create^^ Chatham, and some time later all units of the 
line were directed to furnish men to be trained as signallers. 
At first a code book was used and the signals represented code 
words, but it was found better to revert to the telegraphic 
system of signalling by the Morse alphabet, amongst the unde- 
niable advantages of which was the fact that it was used both 
by the postal service and the telegraph units of Royal Engineers, 
'^nceforward, in ever-increasing perfection, the work of 
signallers has been a feature of almost every campaign of the 
British winy. To the original flags have been added the helio- 
graph (for long-distance work), the semaphore system of the 
Royal Navy (for very rapid signalling at short distances!, and 
the lamps of vipous kmds for wor&ng by night. Fufl and 
rletailed instructions for the proper permrmance of the work, 
which provide for almost every possible contingency, have been 
published and are enforced. 


T^e apparatus employed for signalling in the British service 
consists of fl^s, lirge and small, heliograph and lamp for night 
work. The distances at Vhich their signals can be read 
vary vtfy consideraWy, the flags having but a* limited ‘'**^*~^**’ 
scope of usefulness, “whilst the range of a heliograph is very 
^eat indeed. Whether it be 10 m. or loo away, it has been found 
m practice that, given good sunlight, nothing but the presence 
of an intarening physical obstacle, such’as a ridge or wood, 
prevents communication. For shorter distances moonlight, and 
even artificial light, have on occasion been employed as tlje source 
of light. In northern Europe the use of the instrument is much 
restricted by climate, and, further, stretches of plain country, 
permitting of a line of vision between distant hills, are not often 
found. It is in the wilder parts of the earth, that is tp say in 
colonial theatres of war, that the astonishing value of the helio- 
graph is displayed. In European warfare flag signalling is more 
usually employed. The flags in use are blue and wmte, the 
former for use with light, the latter for dark backgrounds. 



Fig. I. 


There is further a distinction between the ** small ** flag, which 
is employed for semaphore messages and for rapid Morse over 
somewhat shorter distances, and the ** large flag, which is 
readable at a distance of 5 to 7 m., as against the maximum of 
4 m. allowed to the small flag. With a clear atmosphere these 
distances may be exceeded. The respective sizes of these flags 
are as follows large flag 3' x 3', pole y fi*’ long ; small flag 
2* X 2', pole 3' 6^ long. The lamps used for night signalling are 
of many kinds. Officially only the ** lime light ** and the “ Beg- 
bie ” lamps are recognized, but a considerable number of the • 
old-fashioned oil lamps is stiU in use, especially in the auxiliary 
forces, and many experiments have been made with acetylene. 
The lime light is obtamed by raising a lime pencil to a white heat 
by forcing a jet of oxygen through the flame of a spirit lamp. 
Ine strong light thus produced can be read under favourable 
conditions at a distance of 15 m. ; but the equipment of gas-bag, 
pressure-bag, and other accessories make the whole instrument 
rather cumbrous. The bull’s-eye lamp differs but slightly from 
the ordinary lantern of civil life ; it bums vegetable oil. The 
Begbie lamp, which bums kerosene, is rather tnore elaborate and 
gives a whiter li^ht. It was in use for many years in India 
before the objections made by the authorities in England to 
certain features df the lamp were Withdrawn. All lamps 
when in use are set up on a tripod stand aad sigfials in 
the Morse alphabet are made by opening and dosing a 
shutter in front of the light, and thereby i^hbwihg long and 
short flashes. > 
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The jiame principle is followed in the heliograph. This instru- 
ment, invented by Sir Heniy C. IMtance, .‘receives on a rilirror, 
and thence caste upon the distant station, the rays of the sun ; 
the worldng of a small key controls the flashes by throwing the 
mirror slightly off its alignment and thus obscuring the light from 
the party reading signals. The fact that the heliograph requires 
sunlight, as mentioned above, militates against its employment 
in Great Britain, but where it is possible to use it it is by far 
tlu- best means of signalling. Secrecy and rapidity are its chief 
adN^antages. An observer 6 m. distant would see none of its 
light if*he were more than 50 yds. on one side of the exact align- 
ment, whereas a flag sjjgnal could be read from almost every 
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I he Morse code employed in army signalling is as follows •— 
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Fig. 2.— -Heliograph (by permission of the Controller of H.M. 

Stationery Office). 

hiU within range. None of the physical exertion required for 
fast signalling with the flag is required to manipulate the instru- 
ment at a high rate of speed. The whole apparatus is packed 
in a light and portable form. An alternative method of using 
the heliograph is to keep the rays permanently on the distant 
point, a shutter of some kind being used in front of it to produce 
obscurations. 

When in use the heliograph i.s fixed upon a tripod. A tangent 
screw (E) which moves the whole Instrvunent (except the jointed 
arm L) turns the fnirror in any direction. Metal U-shaped arms 
(C) carry the mirri^ (B), which is controlled by the vertical rod 
(J) and its clamping screw (K). The signalling mirror itself 
(usually liaving a surface of 5 in, diameter) is of glass, an un- 
vsilvered .spot (R) being left in the centre. This spot retains its 
position through all movements in any plane. 'Ihe instrument 
IS aligned by means oi the sighting vane (P) fixed in the jointed 
arm I., and tbe mys of, the sun are then brought on to the distant 
station by turning the horizontal and vertical adjustments until 
the “ shadow spot ” cast by the unsilvered centre of the mirror 
appears on the vane. The heliograph is thus ready, and signals 
are -made by the depression and release oi the "collar” (I) 
•which/ with the pivoted arm (U, V), acts as a telegraph key. 
When the sun maW an angle of more than 120 degrees with the 
mirror and the distant station, a "duplex mirror ” is used in 
place of the sighting vajM. The process of alignment i.s in this 
caee a little more complicated. Vi^rious other means of making 
dots and d ashes referred to in the official work, ranging from 
the collapsible drum ” hung on a mast, to the rough but effec- 
tive improvisation of 0 heiipgraph out oi a shaving-glass. The 
employment of the beams of the search-light to make ffa-dies on 
clouds is also a method qf signalling which has been in practice 
very effective. 


The semaphore code used m the army is shown below 
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I Fig. — Semaphore (the 
I thin upnght strokes represent 
the sender’s body, the 
strokes hib arms). 
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In using this code the signaller invariably faces his reader, as unless 
tliis were enforced each letter might be read as its opposite. In the 
above dia^^m the appearance of the signals to the reader is shown 
thus the sender’s right sid« only is. used for the letter A. ^ 

In sending a message accuracy is ensured by various checks. 
The number of words in a message is the most valuable of these, 
^ the receiving station’s number must agree before the message 
is taken as correct. Each word or " group ” sent by the Morse 
code mu.sl be " answered ” before the sender passes on to another. 
All figures are checked by the " clock check ” in which i is repre- 
sented by A, 2 by B and so on. All cipher " groups ” are repeated 
back en bloc. There is an elaborate system of signals relating 
to the working of the line. The " message form ” in use differs 
but slightly from the ordinary form of the Post Office telegraphs. 
Signal stations in the field are classed as {a ) " fixe'd ” and " mov- 
ing,” the former connecting points of importance, or on a line of 
communications, the latter moving with the troops ; (b) " ter- 
minal ” " transmitting " and " central ” ; the first two require 
no definition, the last is irttendeej, to send and receive messages 
in niany directions. The "transmitting Station” receives 
and sends on messages, and consists in theory of two full " ter- 
piuals,” one to receive and one to serid on. It is rarrfy possible 
in the field to woric rapidly with less than five men at a trans- 
mitting and three at a terminal station. " Central ” station.s 
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are manned according to the number of stations with which they 
communiaite. 

Signalling is used on most campaigns to a laige extent. In the 
Tirah expedition, 1897 and 1898, one signal .station received and 
sent, between the ist and i8th November, as many as 980 
messages by heliograph, some of which were 200 to 300 words in 
length. It is often used as an auxiliary to the field telegraph, 
especially in mountainous countries, and when the wire is liable 
to be cut and stolen by hostile natives. In the Waziri expedition, 
1881, communication was maintained direct for a distance of 
70 m. with a 5-in. heliograph. In the Boer War, 1899-1902, 
the system of hcliographic signalling was employed very exten- 
sively by both sides. 

In Germany the first army signalling regulations only appeared in 
1902. The practice was, however, rapidly developed, and towards the 
end of the 1905 cdm7)aign in South-West Africa, 9 signalling officers 
and 200 signallers were employed 111 that country. The.se u.sually 
worked in parties of 2 or 3, each party being protected by a few 
infantrymen or troopers. The apparatus used wa.s heliograph by 
day and a very elaborate form of lamp by night, and work was earned 
on between posts separated by 60 and even 90 m. The signallers 
weie employed both with the mobile forces and in a permanent net- 
work of communication in the occupied territory. In 1907-1908 
Iresli signalling regulations were issued to the home army, and each 
comjmiiy, battery or squadron is now expected to find one station of 
three men, apart from the regimental and special instructors and 
stall. Some experiments were carried out at Metz to ascertain the 
mean distance at which signals made by a man lying down could be 
seen, this being found to be about 1000 yds. The new regulations 
allow of the use of flag and lamp signalling at 4 m. instead of as 
formerly at ij. Three flags are used, blue, white and yellow, and it 
IS stated that the last is the most frequently uselul ol the three. 

The enormous development of the field telegraph and telephone 
systems in the elaborate war of positions of t 904-1 905 more or less 
inowded out, so to speak, visual signalUng on Ixith sides, and m any 
case th(‘ average illiterate Hussian infantryman or the Cossack was 
not adaptable to sigrialhng needs. Only about one-quarter ol the 
signalling foice (which consisted exclusively of engineer troops) in 
Kuropatkin’s army was employed in optical work, the other three- 
([uarter^ being assigned to telegraph, wireless and tidcphoue station 
work. The Italians, who are no strangers to colonial warlarc, have 
ii well-developed visual signalling system. 

See British Official I'ratning Manuals : Signalling (iqo?)- 

Railway Signalling . — In railway phraseology the term signal” 
vs applied to a variety of hand motions and indications by lamps 
and other symbols, as well as to fixed signals ; but only the 
last-named class — disks and semaphores, with lights, perman- 
ently fixed (on posts) at the side of the track— will be considered 
here. These may be divided into (i) interlocking signals, used 
at junctions and yards, and (2) block signals, for maintaining an 
interval of space between trains following one another. In 
both classes the function of a signal is to inform the engine-driver 
wliether or not he may proceed beyond the signal, or on what 
conditions he may proceed, and it is essential to give him the 
information some seconds before it need be acted upon. 

The semaphore signal, which is now widely used, consists of 
an arm or olade about 5 ft. long extending horizontally, at 
right angles to the line of the track, from the top of a post 
(wood or iron) 15 to 30 ft. high, and sometimes higher (fig. 4), 
This arm, turning on a spindle, is pulled down (‘^ off to indicate 
that a train may pass it, the horizontal (or “ on ”) position 
indicating “ stop ” ; sometimes, as on the continent of Europe, 
use is made of the position of the arm in which it points diagonally 
upwards, and on one or two English lines the aim in the safety 
position hangs down perpendicularly, parallel to, but a few inches 
away from, the post;* A lamp is fixed to the side of the post about 
on a level with th|irlilade, and by the movement of the blade is 
made to show at <l^t red for ** stop ” and green for go-ahead or 
“ all clear.” Tfie earlier practice, white for “ all clear,” still 
prevails largely in AmeHca. 

In the early days of railway signalling tliree positions of the 
semaphore arm were recognized : — (i) Horizontal, or at right angles 
to the post, denoting danger ; (2) at a downward angle of 45 degrees, 
denoting caution ; (3) hanging vertically downwards or parallel to 
the post, denoting all right. Girreaponding to the position of the 
arm, three ditierent lights were employed at night— red for danger, 
green for caution and white for all tight. But now British railways 
make use of only two positions of the arm and two lights — the arm at 
right angles to the post and a red light, both signifying danger or 
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stop ; and tlie arm at^bout 60 degrees (or vertical, as ipfntioned 
abov^ and a green light, both meamng all right or proceed. It is 
better to abolish thi use of white lights for signalling purposes. 
The reason is obtious. Thftre are many lights and lamps on the plat- 
forms, m signal-boxes and in the streets and housesiadjacent to a rail* 
way ; and if white Ugh^s were recogmzed as signals, a driver might 
mistake a Ught of tins nature as a signal to proceed ; in lact, accidents 
liave been caii.scd in this manner. A white light is not to be regarded 
as a danger signal, as is 9omt*time.s erroneously stated, but rather 
as no signal at all ; and as there is a well-known rule to the ellect 
that “ the absence of a signal at a place where a signal is ordinarily 
shown must be treated as a danger signal," it follows that a white 
light, when seen at a place where a red or green light ought to be 
visible, is to be treated as a danger signal, not because a white 
light per se means danger, but because in such a case it denotes the 
absence of tJie proper signal. Some companies have adopted a 
purple or small wlute hght as a “ danger ” signal for shunting 
purposes in .sidings and yards ; but tlus practice is not to com- 
mended, since red should be the universal danger signal. 

Distant signals are used to msike it unnecessary for an engine- 
driver to slacken his speed in case the stop {home) signal is 
obscured by fog or smoke, or is beyond a curve, or for any reason 
is not visible sufficiently far away. Encountering the distant 
signal at a point 400 to 800 yds. before reaching the home signal, 
he is informed by its position that he may expect to find the latter 
in the same jiosition ; if it is “ off ” he passes it, knowing that 
the home signal must be in the same position, but if it Is at 
danger he proceeds cautiously, prepared to .stop at the home 
signal, if necessary. The arm of a distant signal iisifitlly has a 
fish-tail end. In Great Britain its colour indications are generally 
the .same as foi the home signal, but occasionally it shows yellow, 
and on some lines it is distinguished at night by an angular band 
of light, shaped like a fish-tail, which appears by the side of the 
red or green light. In America its night colour-indication is 
made different from that of the home signal. Thus, where white 
is used to indicate all clear (in both home and distant) the distant 
arm, when horizontal, .shows a green light ; where green is the all- 
clear colour a horizontal distant shows either a yellow light or 
(on one road) a red and a green light side by side. Two lights 
for a single arm, giving their indication by position as well as 
colour, have been used to a limited extent for both home and 
distant signals. l>!vaff signals {a in fig. 5) are used for very slow 
movements, such as those to or from a siding. Their blades are 
about I ft, long, and the posts about^4 ft. high ; the lower arm 
on post c being for slow mo'''’ements, is also frequently made 
shorter than the upper one. Where more than two full-sized 
arms are u.sed on a post, the custom in America is to have the 
upper arm indicate for the track at the extreme right, and the 
others in the order in which the tracks lie ; in Great Britain the 
opposite rule prevails, the upper arm 
indicating for the extreme left. But the 
signals controlling a large number of 
parallel or diverging tracks are preferably 
arranged side by side, often on a narrow 
overhead bridge or gantry spanning the 
tracks. 

All the switches and locks are con- 
nected with the signal cabin by iron rods 
(channel -iron or gas- pipe) supported 
(usually near the ground and often 
covered by boxing) on small grooved 
wheels set at suitable distances apart. 

The foundations of these supports arc of 
wood, cast iron or concrete. Concrete 
foundations are comparatively recent, but 
are cheap and durable. For signals (but 
not for points) wire connexions are uni- 
versal in England, and are usual in 
America, being cheaper than rods. In 
changing the direction of a line of rodding 
a bell-crank is used, but with a wire a 
piece of chain is inserted and run round 
a grooved pulley. Wire connexions are shown at a and fig. 4, 
the main or “ front ” wire being attached at a. By this 
the signalman moves the arm down to the inclined or go- 
1 ahead position, to do which he has to lift the counter- 
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weight If the wire should break, the counter-weight would 
restore the arm to the horizontal (stop) position, and® thus 
prevent the unauthorized passage of % train ; and in case of 
failure of the rod 1, the iron spectacle s would act as»a safety 
counter-weight. The back-wire b is added to ensure quick 
mo\^emcnt of the arm, but is not common in England. Long 
lines of rigid connexions are “ compensated ” for expansion and 
contraction due to olianges in temperature by tlie introduction 
of bell-cranks or rocker-arms. With wire connexions compen- 
sation is difficult, and many plans have been tried. The mo.st 
satisfactory devices are those in which the connexion, in the 
cabin, between the wire and the lever is broken when the si^ai 
is in the horizontal position. 'J'he wire is kept taut by a weight 
or spring, and at each new movement the lever (if the wire has 
lengthened or shortened) grips it at a new place. 

So early as 1846 it became a common practice in England to 
concentrate the levers for working the points and signals of a 
station in one or more cabins, and the necessity of 
interlocking soon became evident to prevent simul- 
taneous signals being given over conflicting routes, or 
for a route not yet prepared to receive the train. In large 
terminals concentration and interlocking arc essential to rapid 
movements of trains and economical use of ground. 

Fig. 5 shows a typical arrangement of interlocked signals, the 
principle being the same whctlier a yard has one set of points or 
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-Interlocked signals (American practice, signals at right track, 
and arms at right ot post). 


a hundred. The signals (at a, b, and c) arc of the semaphore 
pattern. For the four signals and one pair of points there are, 
in the second storey of the cabin C, five levers. Each signal arm 
stands normally in the horizontal position, indicating stop. To 
permit a train to pass from A to B the signalman moves the arm 
of signal b to an inclined position (60 degrees to 75 degrees down- 
wards) ; and the interlockfng of tlie levers prevents this move- 
ment unless it can safely be made. If o has been changed to 
permit a movement from S to B, or if the points x have been set 
for such a movement, or if either signal on post c has been lowered, 
the lever for b is immovable. In like manner, to incline the arm 
of signal a for a movement from S to B it is first necessary to have 
the points set for track S, and to have the levers of all the other 
signals in the normal (stop) position. A sixth lever, suitably 
interlocked, works a lock bar, wliich engages with the head rod of 
the points ; it is connected to the lock through the “ detector 
bar,” d. This bar, lying alongside of and close to the rail, must 
move upwards when the points lock is being moved cither to 
lock or to unlock ; and being made of such a length that it is 
never entirely free of the wheels of any car or engine standing or 
moving over it, it is held down by the flanges, and the signalman 
is prevented from inadvertently changing the points when a 
train is passing. At r is a throw-off or derailing switch (“ catch- 
points ”). When X is set for the passage of trains on the main 
line, r, connected to the same lever, is open ; so that if a car, 
left on the side track unattended, should be accidentally moved 
from its position, if could not run foul of the main track. 

The function of the interlocking machine is to prevent the 
simultaneous display of conflicting signals, or the display of a 
signal over points that are not set accordingly. The most 
common forms of interlocking have the locking bars arranged in 
a horizontal plane ; but for ease of description we may take one 
having them arranged vertically, the principle being the same. 
The diagram (fig. 6) shows a section with a side view of one lever. 
A machine consists of as many levers, placed side by side, as 
there are points and signals to be moved, though in some cases 
two pairs of points are moved simultaneously by a single lever, 
and two or more separate arms on the same po.st may be so j 


arranged that either one of them will be moved by the same 
lever, the position of the point connexions being made to govern 
the selection of the arm to be moved. A switch rod would be 
connected to this lever at 
H ; the lever K is for use 
where a signal is con- 
nected by two wires, as 
before described. The 
lever is held in each of 
its two positions by the 
catch rod V, which en- 
gages with notches in the 
.segment B. When the 
signalman, preparatory to 
lowering a signal, grasps 
the lever at its upper end, 
he moves this rod upwards, 
and in so doing actuates 
the interlocking, through 
the tappet N, attached at 
T. Lifting the. tappet locks 
all levers which need to be 
locked to make it safe to 
move this one. In pulling 
over the lever the rocker 
R is also pulled ; 
but the slot in it 
is radial to the 
centre on which 
the lever turns, 
so that during the 
stroke N remains 
motionless. On 
the completion of 
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-Signal Lever, with Mechanical 
Interlocking. 


the stroke and the dropping of V, N is raised still farther, 
and this unlocks such levers us should be unlocked after 
this lever is pulled (“cleared’’ or “reversed”). It will be 
seen that whenever the tappet N of any lever is locked in the 



Pig. 7 —Interlocking Frame. 

position shown in the figure, it is impossible to raise V, and 
therefore impossible to move the lever. 

The action of tappet N may be understood by reference to 
fig. 7. A tappet, say 3, slides vertically m a planed recess m the 
locking plate, being held in place by strips G and K. Transverse 
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grooves N, O, P, cariy dogs, such as Two dogs may be con- 
nected together by bars, R. The dogs are held in place by 
straps Y (fig. 6). Locking is effected by sliding the dogs horizon- 
tally ; for example, dog J has been pushed into the notch in 
tappet 1, holding it in the normal position. If tappet 2 were 
rai^d, its notch would come opposite dog J ; and then the 
lifting of I would lock 2 by pushing J to the left. By means of 
fiorizontal rod R, the lifting of i also locks 4. If 4 were already 
up, it would be impossible to lift 1. 

Switch and signal machines are sometimes worked by com- 
pressed air, or electric or hydraulic power. The use of power 
makes it possible to move points at a greater distance 
from the cabin than is permissible with manual 
iocking. power. 'Die most widely used apparatus is the electro- 
pneumatic, by which the points and signals are moved 
by compressed air at 70 lb per sq. in., a cylinder with piston being 
fixed at each signal or switch. From a compressor near the 
cabin, air is conveyed in iron pipes buried in tlie ground. 
The valves admitting air to a cylinder are controlled by electro- 
magnets, the wires of which are laid from the cabin underground. 
Lach switch or signal, on completing a movement, sends an 
electric impulse to the cabin, and the interlocking is 
controlled by this “ return.” In the machine the 
“ levers ” are very small and light, their essential 
function being to open and close electric circuits. This 
is performed through the medium of a long shaft placed 
.horizontally with its end towards the operator, which 
is revolved on its axis through 60 degrees of a circle. 

Thi.s shaft actuates the interlocking, which is in 
principle the same as that already described ; and it 
opens and closes the electric circuits, governing the 
admission of air to cylinders, by means of simple metal contact 
strips rubbing on sections of its surface. The high-pressure 
macliinc has been used with hydraulic power, instead of 
pneumatic, and with electrical interlocking instead of 
mechanical. 

Interlocking apparatus worked by compressed air at low 
pre.ssure (15 lb per sq. in.), and with no electrical features, is 
in use on some lines in America and has been introduced into 
England. 1 n place of an electromagnet for admitting compressed 
air to the cylinders, a rubber diaphragm 8 in, in diameter is used. 
'Phis is lifted by air at 7 lb pressure, this pressure being con- 
veyed from a cabin, distant 500 ft. or more, in one or two seconds. 
As in the electro-pneumatic machine, the lever of a switch cannot 
complete its stroke until the switch has actually moved home 
and conveyed a “ return indication ” to the cabin. Pneumatic 
apparatus of other designs is in use to a limited extent. 

Pneumatic interlockings are costly to instal, and, depending 
on an unfailing source of power, have not been much used at iso- 
lated places, except on railways where an air-pipe is installed for 
block signals ; but at large yards the pneumatic machines have 
been made a means of economy, because one attendant can 
manage as many levers as can two or three in a manual power 
machine. Moreover, a single lever will work two or more , 
switche.s, locks, &c., simultaneously, where desirable. The 
absence of outdoor connexions above ground is also an advantage. 

Since about 1900 electric power has come into use for working 
both points and signals. A motor, with gearing and cranks, is 
fixed to the sleepers at each pair of points, the power is conveyed 
from the cabin by underground wires, the locking is of common 
mechanical types, and, in general, the system is similar to 
pneumatic systems except in the source of power. By using 
accumulators, cbirged by dynamos run by gasoline engines, or 
by a travelling powey-car, the cost of power is reduced to a 
very low figure, so that power-interlocking becomes economical 
at small as well as large stations. 

The essence of block signalling is a simple regulation forbidding 
a train to start from station A until the last preceding train has 
passed station B ; thus a space interval is maintained 


aneous with the advent of the railway, the possibility of a block 
.system was early recognized ; but its introduction was retarded 
by the great coat of employing attendants at every block station. 
But as traffic increased, the time-interval system proved in- 
adequate ; and in the United Kingdom the block system is nOw 
practically universal, while in America it is in use on m^ny 
thousand miles of line. In “ permissive blocking ” a second train 
is allowed to enter a block section before the first has cleared it, 
the engine-man being required so to control his speed that if 
the first train be unexpectedly stopped he can himself stop 
before coming into collision with it. It thus violates the Essential 
condition of true block signalling. 

The manual " block '' system in use at the present day in no 
way dihers from that devised by W. F. Cooke in 1842, except so far 
as the details and designs of the telegraphic instrumentai^e con- 
cerned. Cooke used a single-needle instrument giving two indi- 
cations — the needle to the left signifying “ line clear " to the right, 

' line blocked " ; the instrument was also available for spealung 
purposes. The instruments employed in Great Britain consist Cu- 
two dials — one for the up line and one for the down— and a bcU. 
They may be divided into two main cla.ssey, those requiring one wire, 
and those requiring three wires lor each double line of rails. The dials 
of the one-wire instruments give only two indications, namely, '* line 
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“Block signals. (English practice, trains run on left-hand track, 
signals at Iclt ol track, arms on left of post). 

clear ” and “ train on line ” or “ line blocked," the latter being the 
normal indication, even when there is no train in the section. The 
three- wire instrument has the advantage of giving tliree indications 
on the dial, namely, " line clear," " line closed ** and " train on line,’* 
the normal indication being " line closed." The one-wire instru- 
ment dihers from the three-wire in tliat the indicator is moved, over 
to the difierent positions by a momentary current, and is then held 
there by induced magnetism, tlie wire being then free for any buc- 
ccediiig signals. In the three-wire apparatus there is a separate 
wire, with an instrument at each end for the up line ; the same for . 
the down line ; and a wire for the bell, which is common to tx>th 
lines. When no current is flowing, the Ihdicator is vertical, meaning 
" hne blocked or clo.sed." When a current is sent along one of fdte 
wires, the deflections to the right or left, according tc the polarity 
of the current, mean " line clear " or " train on line " respectively. 
Some dial instruments are made with needles, some with small dim, 
some with miniatuie semaphores to give the neoessary indications, 
but the eflect is the some. I'hc block instruments and bells .should 
not, as a rule, be used for .speaking purposes ; but on a few subsidiary 
railways, block working is effected by means of ordinary single- 
needle telegraphic instruments, or by telephone, the drawback to such 
an arrangement being that the si gna l m an has no indication before 
him to remind him of the condition of the hue. 

Fig. 8 shows the signals at a typical English station, which 
may be called B. Notice having been received over the blodc 
telegraph that a train is coming from A (on the up track), the 
signalman in the cabin, b, lowers the home signal k ; and (^ the 
block section from B to C is clear of trains) he lowers the starting 
signal, s, also. 7 'he function of a distant signal d has already 
been described ; it is mechanically impossible for it to be lowered 
unless h has previously been lowered. The relation of the signals 
to the ** crossover road ” xx is the same in principle as is shown 
in fig. 5. Dwarf or disk signals such as would be used for the 
siding T or the crossover xx are omitted from the sketch. Whext 
the sections are very short, the starting signal of one section is 
often placed on the same post as the distant signal of the next. 
Thus, supposing B and C to be very close to each other, B^s 
starting signal would be on the same post as €*s distant signal, 
the latter being below the former, and the two would Ibe so 
interconnected by slotting ” apparatus that C could* not i lower 
his distant signal unless B^s starti^ signal was ^ while 

r , - B by the act of raising his starting arm would necessarily 

Astern, between each train, instead of the time-interval that I throw C*s distant arm to ** danger.” In Amenca many block 
was relied upon in the early days of railways. As the ! stations have only the home signal, even at -stations where 
introduction of the telegraph was almost or quite contempor- 1 there are points and sidings, and on double-trkck lines the block 
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teiegrapUing for both is done on a single Morse circuit. In the 
United Kingdom the practice is to have sepi^rate apparatut and 
separate wires for each track. • «. 

In the simple bJorJc system it is clearly possible for signjd- 
man^ through carelessness, forgetfulness, or other cause, and in 
Lock mad indications of his telegraph instruments, 

' so to lower his signals as to admit a second train into the 
block section before the first hiis left it, and that without 
the driver of either train being aware of the fact. To eliminate 
as far as possible the chance of such an occurrence, wliich is 
directly* opposed to the essence of the block system and may 
obviously lead to a collision, the locking of the mechanical 
signals with the electrical block instruments was introduced 
in England by W. R. Sykes about 1876, the apparatus being 
so arranged that a signalman at one end of a section is physically 
unable to lower his signals to let a train enter that section until 
they have been released electrically from the cabin at the other 
end. The starting signal at a block section A cannot be lowered 
until the signalman at the next station B, by means of an electric 
circuit, unlocks the lever in connexion with it. In so doing he 
breaks the unlocking circuit at his own station, and this break is 
restored only on the arrival of the train for which the unlocking 
was performed, the wheels of the train acting through a lever 
or by a short rail circuit. Valuable improvements l^ave been 
made in this machine by Patenall, Coleman and others, and these 
are in use in America, where the system is known as the “ con- 
trolled manual.” The passage of a train is also made to set a 
signal at “ stop ” automatically, by disconnecting the rod 
between the signal and its lever. The connexion cannot be 
restored by the signalman ; it must be done by an electro-magnet 
brought into action by the train as it passes the next block 
station. 

The block system is used on single as well as on double lines. 
In the United Kingdom and in Australia the means for pre- 
venting collisions between trains running towards 
other on single-track railways is the “ staff 
system.” The staff, suitably inscribed, is delivered 
to the engine-driver at station A, and constitutes his authority’ 
to occupy the main track between that station and station B. 
On reaching B he surrenders the staff, and receives another one 
which gives him the right* to the road between B and C. If 
there are two or more trains to be moved, all except the last 
one receive tickets, which belong to that particular staff. The 
staff system requires no telegraph ; but to obviate the incon- 
venience of sometimes finding the staff at the wrong end of the 
road, electric staff apparatus has been devised. Staffs (or tablets) 
in any desired number are kept at each of the two stations, and 
are locked in a cabinet automatically controlled, through 
electro-magnets, by apparatus in the cabinet at the other station ; 
and a staff (or tablet) being taken out at one station, a second one 
cannot be taken out at either station until this first one is re- 
turned to the magazine at one station or the other. Thus there 
is a complete block system. By simple ” catching apparatus ” 
on the engine, staffs or tablets may be delivered to trains moving 
, at a good speed. 

The signals so far described depend for their operation, either 
wholly or partially, on human agency, but there are others, 
commonly known as “ automptic,” which arc worked 
trains themselves, without human intervention. 
Such signals, as a rule, are so arranged that normally 
they are constrained to stand at safety,” instead of in the 
*Manger” position, which, like ordinary signals, they assume 
if left to themselves ; but as a train enters a block section the 
constraint on the signals that ^ard it is removed and they 
return to the dan^r position, which they retain till the train has 
passed tiurough. To effect this result an electrical track circuit 
or rail circuit is employed, in conjunction with some form of 
power to put the signalling devices to safety. Live-wire circuits 
were formerly employed, but are now generally abandoned. 
The current from a batteiy h (fig. q) passes along the rails of one 
side of the track to tlie signal s and returns along the other rails 
through a relay. If the current through this relay is stopped in 


any way, whether by failure of the battery or bv a short circuit 
caused by the presence of a train or vehicle with metal wheels 
connected by metal a^des on any part of the block section, its 
electro-magnet is de-eneigized, and its armature drops, removing 
the constraint wliich kept the signals at safety and allowing them 
to move to danger. When the train has passed through the block 



Lig. y. ' Automatic electric block signal, with rail circuit. 


section the current is restored and the signals are forced bark to 
show safety. The current used for the track circuit must be of 
low tension, because of the imperfect insulation, and as a rule 
the ballast must not be allowed to touch the rails and must be 
free from iron or other conducting substance. At each rail joint 
a wire is used to secure electrical continuity, and at the ends of 
each block section there are insulating joints in the track. Block 
sections more than about i m. long are commonly divided into 
two or ntore circuits, connected together by relays ; but usually 
they are made under 1 m. in length and often on intra-iirban 
railways very much less, so that many more trains can be passed 
over the line in a given time than is possible with ordinary 
block signalling. At points the track circuit is run through a 
circuit breaker, so that the “ opening ” of the points sets the 
signal for the section. The circuit is also led through the rails 
of the siding so fdr as they foul the main track. An indicator at 
ciach switch gives visual or audible warning of an approaching 
train. 

The signals themselves have been devised to work by clock- 
work, by electricity — obtained, not from the track circuit, but 
from a power station, or from non-freezing batteries at each post, 
or from accumulators charged by dynamos situated, say, every 
10 m. along the line--and by pneumatic power, either com- 
pressed atmospheric air laid on from a main or carbonic acid gas 
stored in a tank at thp foot of 
the posts, each tank furnishing 
power for several thousand’’^ove- 
ments of the signal arm. A clock- 
work signal is shown in fig. jo. 
When an electro-magnet in the rail 
circuit drops its armature, the 
mechanism is released and causes 
the disk to turn and indicate stop. 
On the restoration of the current 
the disk makes another quarter 




Fro. 10.— Signal moved bv 
clockwork (Uniou)> 


Fig. ii. — Enclosed disk 
signal (Hall). 


turn and then shows only its edge to the approaching train, 
indicating ** all clear.” 

The enclosed disk signal, commonly called a ** banjo ” (fig. ii), 
is a circular box about 4 ft. in diameter, with a glass-covered 
opening, behind which a red disc is shown to indicate stop. 
The disk, very light, made of cloth stretched over a wire, or of 
aluminium, is supported on a spindle, which is delicately balanced 
on a pivot so that the closing of an electro-magnet lifts the disk 
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away from the window and thus indicates ** all clear.” On the 
withdrawal or failure of the current the disk falls by gravity to 
the “ stop ” position. A local battery is*used, with a relay, the 
rail circuit not being strong enough to lift the disk. In the 
electro-pneumatic system a full-size semaphore is used. Com- 
pressed air, from pumps situated at intervals of lo to 20 m., 
is conveyed along the line in an iron pipe, and is supplied to a 
cylinder at each signal, exactly as in pneumatic interlocking, 
before described. I’he rail circuit, when complete, maintains 
pressure in a cylinder, holding the signal “ off.” On the entrance 
of a train or the failure of the current, the air is liberated and tlie 
signal arm is carried by gravity lo the “ stop ” position. 

Automatic signals are sometimes made to stand normally 
(when no train is in the section) in the “ stop ” position. The 
local circuit is connected with the rail circuit so that it is closed 
only when a train is approaching witliin, say, i m. With the rail 
circuit, distant signals are* controlled, without a line wire, by 
means of a polarized relay. Kach signal, when cleared, clianges 
the polarity of the rail circuit for the next section in its rear, and 
this, by the polarized relay, closes the local circuit of the distant 
signal, without affecting the home signal for that section. 

Automatic signals are used in America on a few single lines. 
The signal at A for the line AB is arranged as before described ; 
and the signal at B, for movements in the opposite direction, is 
worked by means of a line wire from A, strung on poles. When 
a section is occupied, signals are set two sections away, so as to 
* provide against the simultaneous entry of two trains. 

One oJ Ihe chief causes of anxiety and diincnlty in the working 
of railway traffic is fog, which practically blots out tlie whole system 
~ of visible signals, so that while the block telegraph rc- 

... mains, the means of communicating the necessary in- 
^ structioiis to the driver are no longer effectiw. Delay and 

confusion immediately arise ; and in order to secure safety, speed 
has to be les.sened, trains have to bo reduced in number, and a 
system of “ fog-signalling ” introduced. In England, especially 
around London, elaborate arrangements have to be made. “ Fog- 
.signalling " consists in the employment of audible signals, or de- 
tonators, to convey to drivers the information ordinarily imparted 
by the visible or semaphore signals. As soon as possible alter a log 
comes on, a man is stationed at the foot of each distant signal, and 
generally of each home signal also, who by means of detonators, red 
and green flags and a hand-lamp, conveys information to the driver 
of every train as to the position of tlie semaphore arm. A detonator 
is a small Hat metal case about 2 in. in diameter and | in. deep, 
furnished with two leaden ears or clips wliich can be easily bent down 
to grip the head of the rail. The case contains some detonating 
composition, which readily explodes with a loud report when a wheel 
passes over it. As soon as a signal arm is raised to “ danger,” the 
fogman places upon one of the rails of the track to which the signal 
applies two detonators, or in the case of a new and improved class of 
detonator which contains two separate cliarges in one case, one 
detonator, and at the same time exhibits a red flag or light to the 
driver of an approacliing train. I'he engine of a train passing over 
the detonators explodes them, tlie noise so made being sufliaent to 
apprise the driver that the signal, though invisible to him, is at 
danger, and he then should act in the same way as if he had se:?n 
the signal. If, however, the signal arm should be lowered to the 
“ all-right " position before a train reaches it, the fogman should 
immediately remove tlie detonators and exhibit a green flag or 
lamp, replacing the detonators as soon as the signal is again raised 
to danger. As a rule the fograen are drawn from the ranks of the 
permanent-way men, who otherwise would be idle. But if, as 
sometimes happens, a fog continues for several days, great difficulty 
Is experienced in obtaining sufficient men to carry ou this important 
duty without undue prolongation of their hours of work. When 
this happens, signalmen, shunters, porters, yardsmen and even clerks 
may have to be called on to take a turn at ” fogging.” Some 
companies have adopted mechanical appliances, whereby a man can 
place a detonator upon a line of rails or remove it while standing at a 
distance away from the track, thus enabling him to attend to more 
tlian one line without danger to himself. The cost of detonators often 
amounts to a considerable sum ; and an apparatus called an econo~ 
mizef has been introduced, whereby the explosion of one detonator 
removes the second from the rails before the wheels reach it. As it is 
only necessary for one detonator to explode, the object of placing 
two on the rails being merely to guard against a miss-flre, consider- 
able saving can tlius be effected. Many attempts have been made to 
design a mechanical apparatus for conveying to a driver the re- 
quisite information as to the state of the signals during a fog, and for 
enabling the fogmen to be dispensed unth. Such inventionii usually 
consist of two parts, namely (1) an inclined plane or block or trigger, 
placed on the permanent way alongside the track or between the 
raili, and working in connexion with the arm of the .<iignal ; and (2) a 


lever or rod comiecte^ with the steam-whistle, or an clect|ic bell or 
indicator on tlic fuut-platc, and depending iroin tlie uuder-side oi the 
engine in such a posftion as to come in contact with the apparatus on 
the ground, when the latter is raised above thv* kvel of the rails. 
Most of tiie proposed systems only give an indication when the signal 
is at danger, and are jjilent when the signal is off. This is contn^ 
to good practice, wliich requires tliat a driver should receive a positive 
indication both when the signal is ” off ** as well as when it is ” on.” 

If this is not done, a driver may, if the signal is ” off ” and if the fog 
is thick, be unaware that be lias passed thotsignal, and not know 
what part of the line he has reached. The absence of a signal at a 
place where a signal is usually exliibited should invariably be taken 
to mean danger. Fog signalling machines that depend on tlic ex- 
plosion of detonators or cartridges have the drawback mat they 
require recliarging after a certain number of explosions, varying with 
the nature and size of the machine. Fven when a satisfactory form 
of appliance lias been discovered, the manner of using it is by no 
means simple. It is clearly no use placing such an appqxptus im- 
mediately alongside a stop signal, as the driver would r^eive the 
intimation too late for him to be able to stop at the required spot. 
To place devices of this description at or near every slop signal in a 
large station or busy junction would invoh^c a multiplication of wir^s 
or rods which is undesirable. Every such apparatus should certainly 
be capable of giving an ” all-right ” signal as well as a ” danger ” 
signal. It requires very careful maintenance, and should be in regular 
daily use to ensure its efficiency. 

The fundamental principles of railway signalling are simple, 
but the development of the science has called for much study 
and a large money outlay. On every railway of any 
consequence the problems of safety, economy 
convenience are involved, one with another, and 
cannot be perfectly solved. Even so fundamental a 
duty as that of guarding the safety of life and limb is a relative 
one when we have to consider whether a certain expenditure is 
justifiable for a given safety device. Having good discipline 
and foregoing the advantages of high sjx^ed, many a manager 
has successfully deferred the introduction of signals ; others, 
having to meet severe competition, or, in Great Britain, under 
the pressure of the government, have been forced to adopt the 
most complete apparatus at great cost. In large city terminal 
stations, where additions to the space are out of the question, 
interlocking is necessary for economy of time and labour, as, 
indeed, it is in a less decree at smaller stations also ; as a measure 
of safety, however, it is desirable at even the smaJlest, and the 
wise manager extends its use as fast as he is financiaUy able. 
At crossings at grade level of one rSilway with another, and at 
drawbridges, interlocked signals with derailing switches obviate 
the necessity of stopping all the trains, as formerly was required 
by law everywhere in America, and saving a stop saves money. 
The block system was introduced primarily for safety, but 
where trains are frequent it becomes also an element of economy. 
Without it trains must usually be run at least five minutes apart 
(many managers deem seven or ten minutes the shortest safe 
interval for general uiie), but with it the interval may be reduced 
to three minutes, or less, according to tlie shortness of the block 
sections. With automatic signals trains are safely run at high 
speed only m. apart, and on urban lines the distance between 
them may be only a few hundred yards. (B. B. A. ; H. M. R.) 

SIGNATURE (through Fr. from Lat. siptatura, stgftare, to 
sign, signumy mark, token, sign), a distinguishing sign or mark, « 
especially the name, or something representing the name, of a 
person used by him as affixed to a document or other writing to 
show that it has been written by him or made in accordance 
with his wishes or directions (see Autograph, Monogram, &c.). 

In the early sense of sometliing which ” signifies,” i.€, marks a 
condition, quality or meaning, the word was formerly also used 
widely, but now chiefly in technical applications. In old medical 
theory, plants and minerals were supposed to be marked by aonke 
natural sign or symbol which indicated the particular mei^ewal 
use to which they could be put ; thus yellow flowers were to 
be used for jaundice, the soorpton^grass,” the old Jiame of 
the foxget-me-not, was efficacious for the bite of the soofpion ; 
many superstitions were based on the human shape of the toots 
of the mandrake or mandragora ; the bloodstone was talmn 
to be a cure for hemorrhage ; this theory was known as the 
“ doctrine of signatures.” (Sw T. J. Pettigtew, SufpirsHtiom 
connected vtiik Medicine or Swgery, 1844.) In printing or book* 
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binding Ae “ signatire ” is a letter or figuroiplaced at the bottom 
of the first page of a section of a book, as an assistance tA the 
binder in folding and arranging the «sections «:onsecutively ; 
hence it is used of a sheet ready folded. In music it is the term 
applied to the signs affixed at the beginning-of the stave showing 
the key or tonality and the time or rhythm (see Musical Nota- 
tion). 

SIGN-BOARD^ strictly a board placed or hung before any 
building to designate its character, 'i’he French ensei^ne in- 
dicates its essential connexion with what is known in English as 
a flag (4.V.), and in France banners not infrequently look the 
place of sign-boards in the middle ages. Sign-boards, however, 
are best known in the shape of painted or carved advertisements 
for shops, inns, &c., they arc in fact one of various emblematic 
method^used from time immemorial for publicly calling atten- 
tion to the place to which they refer. The ancient Egyptians and 
Greeks are known to have used signs, and many Roman examples 
are preserved, among them the widely-recognized bush to in- 
dicate a tavern, from which is derived the proverb “ Good wine 
needs no bush.** In some cases, such as the bush, or the three 
balls of pawnbrokers, certain signs became identified with 
certain trades, but apart from these the emblems employed by 
traders — evolving often into trade-marks — may in great part 
be grouped according to their various origins. Thus, at an early 
period the cross or other sign of a religious character was used 
to attract Christians, whereas the sign of the sun or the moon 
would serve the same purpose for jiagans. Eater, the adaptation 
of the coats of arms or biidges of noble families became common ; 
these would be described by the people without consideration 
of thje language of heraldry, and thus such signs as the Red Lion, 
the Green Dragon, &c., have become familiar. Another class 
of sign was that which exhibited merely persons employed in 
the various trades, or objects typical of them, but in Large towns 
where many practised the same trade, and especially, as was 
often the case, where these congregated mainly in the same 
street, such signs did not provide sufficient distinction. Thus 
a variety of devices came into existence — sometimes the trader 
used a rebus on his own name {e.g. two cocks for the name of 
Cox) ; sometimes he adopted any figure of an animal or other 
object; or portrait of a well-known person, which he considered 
likely to attract attention, finally we have the common associa- 
tion of two heterogeneous objects, which (apart from those 
representing a rebus) were in some cases merely a whimsicAl 
combination, but in others arose from a popular misconception 
of the sign itself (e.g. the combination of the ** leg and star ** 
may have originated in a representation of the msignia of the 
garter), or from corruption in popular speech (<?.g. the com- 
bination “ goat and compasses ’* is said by some to be a corrup- 
tion of God encompasses ’*). Whereas the use of signs was 
generally optional, publicans were on a different footing from 
other traders in this respect. As early as the 14th century there 
was a law in England compelling them to exhibit signs, for in 
1393 the prosecution of a publican for not doing so is recorded. 
In France edicts were directed to the .same end in 1567 and 1577. 

. Since the object of sign-boards was to attract the public, they 
were often of an elaborate character. Not only were the signs 
themselves large and sometimes of great artistic merit (especially 
in the 16th and 17th centuries, when they reached their greatest 
vogue) but the posts or metal supports protruding from the 
houses over the street, from which the signs were swung, were 
often elaborately worked, and many Iwautiful examples of 
wmigirt-iron supports survive both in England and on the 
Contmwit. The signs were a prominent feature of the streets of 
Ixmdon at this period. But here and in other large towns they 
became a danger and a nuisance in the narrow ways. Already in 
1669 a royal order had been directed in France against the 
excessive siise of sign-boards and their projection too far over 
the streets. In Paris in 1761 and in London about 1762-1773 
laws were introduced which gradually compelled sign-boards 
to be removed or fixed'^flat against the wall. For the most part 
they only isurvived in connexion with inns, for which some 
of the greatest artists of the time painted sign-boards, usually 
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representing the mune of the inn. With the gradual abolition 
of sign-boards the numbering of houses began to be introduced 
in the i8th century in London. It had been attempted in Paris 
as early as 15 1 2, and had become almost universal by the close ol 
the 1 8th century, though not enforced until 1805. It appears 
to have been first introduced into London early in the i8tli 
century. Pending this development, houses which carried on 
trade at night (^.g. coffee houses, &c.) had various specific arrangr 
ments of lights, and these still survive to some extent, as in the 
case of doctors* dispensaries and chemists* shops. 

See Jacob Larwood and John Camden Hotten, History of Sign- 
boards (London, 18OO). 

SIGNIA (mod. Segni), an ancient town of Lalium (adiectwn), 
Italy, on a projecting lower summit of the Volscion mountains, 
above the Via Latina, some 35 m. S.E. of Rome. The modern 
railway station, 33 m. S.E. of Rome, lies 5 m. S.E. of Signia, 
669 ft. above sea level. The modern town (2192 ft.) occupies 
the lower part of the ancient site. Pop. (1901) 6942. Its Inunda- 
tion as a Roman colony is ascribed to Tarquinius Superbus, 
and new colonists were sent there in 495 b.c. Its position was 
certainly of great importance : it commands a splendid view, 
and with Anagnia, which lies opposite to it, guarded the approach 
to the valley of the Trerus or Tolerus (Sacco) and so the road to 
the south. It remained faithful to Rome both in the Latin and 
in the Hannibalic wars, and served as a place of detention for the 
Carthaginian hostages during the latter. It seems to have re- 
mained a place of some importance. Like Cora it retained the 
right of coining in silver. The wonderfully hard, strong cement, 
made partly of broken pieces of pottery, which served as the 
lining for Roman water cisterns {opus signinum') owes its name 
to its invention here (Vitruvius, viii. 7, 14). Its wine, pears and 
charcoal were famous in Roman times. In 90 B.c. it became a 
municipium with a senatus and praeiores. In the civil war it 
joined the democratic parly, and it was from here that in 82 b.c. 
Marius marched to Sacriportus (probably marked by the medieval 
castle of Piombinara, near Segni station, commanding the 
junction of the Via l.abicana and the Via Latina ; see T. Ashby, 
Papers oj the British School at Pome, London, 1902, i. 125 sqq.), 
where he was defe^ated with loss. After tliis we hear no 
more of Signia until, in the middle ages, it became a papal 
fortress. 

The city wall, constructed of polygonal blocks of the mountain 
limestone and m. in circumference, is still weU preserved and 
has several gates ; the largest, Porta Saracinesca, is roofed by 
the gradual inclination of the sides until they are close enough 
to allow of the placing of a lintel. The other gates are mostly 
narrow posterns covered with flat monolithic lintels, and the 
careful jointing of the blocks of which some of them are composed 
may be noted. Their date need not be so early as is generally 
believed (cf. Norba) and they are certainly not pre-Roman. 
A portion of the wall in the modern town has been restored in 
opus quadratum of tufa in Roman times. Above the modern 
town, on the highest point, is the church of S. Pietro, occupying 
the central cclla of the ancient Capitolium of Signia (which had 
three cellae). The walls consist of rectangular blocks of tufa, and 
the whole rests upon a platform of polygonal masses of limestone 
(see R. Delbruck, Das Capitolium von Signia, Rome, 1903). 
An open circular cistern in front of the church lined with rect- 
angular blocks of tufa may also be noted. (T. As.) 

SIGNIFICS. The term ‘‘ Signifies ** may be defined as the 
science of meaning or the study of significance, provided sufficient 
recognition is given to its practical aspect as a method of mipd, 
one which is involved in all forms of mental acCivity, including 
that of logic. , 

In Baldwin’s Dietionaty of Philosophy and Psychology (1901- 
1905) the following definition is given : — 

" I. Signifies implies a careful distinction between (a) seni^ or 
signification, ip) meaning or intention and (c) significance or ideal 
worth. It will be seen that the reference of the first is mainly verbal 
(or rather sensal), of the second volitional, and of the third moral 
(e.g, we speak of some event ' the significance of which cannot be 
overrated/ and it would bo impossible in such a case to substitute 
the ' sense ' or the ' meaning ' of such event, without serious loss). 
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Signifies treats of the relation of the sign in the ividest sense to 
each of these. 

2 . A proposed method of mental training aiming at the concentra- 
tion of intellectual activities on that whictf is implicitly assumed to 
constitute the primary and ultimate \'alue of everjr form of study, 
i.e. what is at present incliftercntly called its meaning or sense, its 
import or significance. . . . Signifies as a science would centralise 
and co-ordinate, interpret, inter-relate and concentrate the efiorts 
to bring out meanings in every form, and in so doing to classify the 
various applications of the signifying properly clearly and distinctly.'* 

Since this dictionary was published, however, the subject has 
undergone further consideration and some development, which 
necessitate modifications in the definition given. It is clear 
that stress needs to be laid upon the application of the principles 
and method involved, not merely, though notably, to languajje, 
but to all other types of human function. There is need to insist 
on the rectification of mental attitude and increase of inter- 
pretative power which must follow on the adoption of the 
significal view-point and method, throughout all stages and forms 
of mental training, and in the demands and contingencies of life. 

In so far as it deals with linguistic forms, Signifies includes 
“ Semantics,” a branch of study which was formally introduced 
and expounded in 1897 by Michel Br^al, the distinguished French 
philologist, in his Essai de semaniique. In 1900 this book was 
translated into English by Mrs Henry Cust, with a preface by 
Professor Postgate. M. Br^l gives no more precise definition 
than the following : — 

“ Extraire de la linguistique ce qui en ressort comme aliment pour 
•la r611exion et — je ne crains pas de I’ajouter— commo regie {lour notre 
propre langage, puisque chacuii de nous collabore pour sa pwt 
revolution de la parole huniaine, voila ce qui mferite d’etre mis en 
liimi^re, voilA ce qui j’ai essay6 de fairc en ce volume." 

In the Dictionary of Philosophy and Psychology Semantics is 
defined as “the doctrine of historical word -meanings; the 
systematic discussion of the history and development of changes 
in the meanings of words.” It may thus be regarded as a reform 
and extension of the etymological method, whicli applies to 
contemporary as well as in traditional or historical derivation. 
As human interests grow in constantly specialized directions, the 
vocabulary thus enriched is unthinkingly borrowed and re- 
borrowed on many sides, at first in definite quotation, but soon 
in unconscious or deliberate adoption. Semantics may thus, for 
present purpo.scs, be described as the application of Signifies 
within strictly philological limits ; but it does not include the 
.study and classification of the “ Meaning ” terms themselves, 
nor the attainment of a clear recognition of their radical import- 
ance as rendering, well or ill, tlie expressive value not only of 
sound and script but also of all fact or occurrence which demands 
and may arouse profitable attention. 

The first duty of the Significian is, therefore, to deprecate the 
demand for mere linguistic reform, which is indispensable on its 
own proper ground, but cannot be considered as the satisfaction 
of a radical need such as that now suggested. To be content wilti 
mere reform of articulate expression would be fatal to the 
prospect of a significantly adequate language ; one characterized 
by a development only to be compared to that of the life and 
mind of which it is or should be naturally the delicate, flexible, 
fitting, creative, as also controlling and ordering, Exprc.ssion. 

The classified use of the terms of expression-value suggests 
three main levels or classes of that value — those of Sense, 
Meaning and Significance. 

(a) The first of these at the outset would naturally be associated 
with Sense in its most primitive reference ; that is, with the 
organic response to environment, and with the essentially 
expressive element in all experience. We ostracize the senseless 
in speech, and also ask “ in what sense ” a word is used or a 
statement may be justified. 

(b) But “ Sense ” is not in itself purposive ; whereas that is 
the main character of the word “ Meani^,” which is properly 
reserved for the specific sense which it is intended to convey, 

(c) As including sense and meaning but transcending them in 
rai^e, and coveting the far-reaching consequence, implication, 
ultimate result or outcome of some event or experience, the term 
“ Significance ” is usefully applied. 


These are not, o! qpurse, th^ only significal terms in^ommon 
use, 4:hough perha^ sense and significcince are on the whole the 
most consistently employed. We have also signification, pur- 
port, import, bearing, reference, indication, application, implica- 
tion, denotation an^J connotation, the weight, the drift, the 
tenour, the lie, the trend, the range, the tendency, of given 
statements. We say that this fact suggests, that one portends, 
another carries, involves or entails certain consequences, or 
justifies given inferences. And finally we have the value of all 
forms of expression ; that which makes worth while any assertion 
or proposition, concept, doctrine or theory ; the defiaition of 
scientific fact, the use of .symbolic method, the construction of 
mathematical formulae, the playing of an actor’s part, or even 
art itself, like literature in all its forms. 

The distinctive instead of haphazard use, then, of these and 
like terms would soon, both as clearing Jind enriching it, tell for 
good on our thinking. If we considered that any one of them 
were senseless, unmeaning, insignificant, we should at once in 
ordinary usage and in education disavow and disallow it. As it 
is, accepted idiom may unconsciously either illuminate or con- 
tradict experience. We speak, for instance, of going through 
trouble or trial ; we never speak of going through well-being. 
That illuminates. But also we speak of the Inner or Internal as 
alternative to the spatial — reducing the spatial to the External. 
The very note of the value to the philosopher of th©- “ Inner ” 
as opposed to the “ Outer ” experience is that a certain example 
or analogue of enclosed space— a specified inside— is thus not 
measurable. That obscures. Such a usage, in fact, implies that, 
within enclosing limits, space sometimes ceases to exist. Com- 
ment is surely needless. 

The most urgent reference and the most promising field for 
Signifies lie in the direction of education. The normal child, 
with his inborn exploring, significating and comparing tendencies 
is so far the natural Significian. At once to enrich and simplify 
language would for him be a fascinating endeavour. Even his 
crudeness would often be suggestive. It is for his elders to supply 
the lacking criticism out of the storehouse of racial experience, 
acquired knowledge and ordered economy of means ; and to 
educate him also by showing the dangers and drawbacks of 
uncontrolled linguistic, as other, adventure. Now the evidence 
that this last has virtually been liifberto left undone and even 
reversed, is found on careful examination to be overwhelming.^ 
Unhappily what we have so far called education has, anyhow 
for centuries past, ignored — ^indeed in most cases even balked— 
the instinct to scrutinise and appraise the value of all that exists 
or happens within our ken, actual or possible, and fittingly to 
express this. 

Concerning the linguistic bearing of Signifies, abundant 
evidence has been collected, often in quarters where it would 
least be expected — 

I. Of general unconsciousness of confusion, defeat, anti- 
quation and inadequacy in language. 

3. A. Of admission of the fact in given cases, but plea of 
helplessness to set things right. B. Of protest in such cases and 
suggestions for improvement. ^ 

3. Of direct or implied denial that the evil exists or is serious, 
and of prejudice against any attempt at concerted control and 
direction of the most developed group of languages. 

4. Of the loss and danger of now unworthy or misfitting 
imagery and of symbolic assertion, observance or rite, once both 
worthy and fitting. 

5. Of the entire lack, in education, of emphasis on the indis- 
pensable means of healthy mental development, i,e. the removal 
of linguistic hindrances and the full exploitation and expansion 
of available resources in language. 

6. Of the central importance of acquiring a clear and orderly 
use of the terms of what we vaguely call “ Meaning ” ; and also 
of the active modes, by gesture, signal or otherwise, of conveying 
intention, derire, impression and rational or emotional thought. 

^ It would be impossible of course in a short space to prove this 
contention. But the proof exists, and it is at the service of those who 
quite reasonably may deny its possible existenoe. 
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7. Finally and notably, of the wide-sprpud and all-pervading 
havoc at present wrought by the persistent neglect, in m4>dem 
civilization, of the factor on which depends so much of our practi- 
cal and intellectual welfare and advance. ^ 

As the value of this evidence is emphatically cumulative, the 
fev/ and brief examples necessarily tom from their context for 
which alone room could here be found would only be misleading. 
A selection, howevei*, from the endless confusions and logical 
absurdities which are not only tolerated but taught without 
correction or warning to children may be given. 

We speak of beginning and end as complementary, and 
then of “ both ends ” ; but never of both beginnings. We talk of 
truth when we mean accuracy : of the literal (“ it is written ”) 
w’nen we mean the actual (“ it is done *’). Some of us talk of the 
mystic ^d his mysticism, meaning by this, enlightenment, 
dawn heralding a day ; others (more justly) mean by it the 
mystifying twilight, darkening into night. We talk of the un- 
kn(>wable when what that is or whether it exists is precisely 
wliat we cannot know — the idea presupposes what it denies ; we 
affirm or deny inunortality, ignoring its correlative innatality ; 
we talk of solid foundations for life, for mind, for thought, when 
we mean the starting-points, foci. We speak of an eternal sleep 
when the very raison d'etre of sleep is to end in awaking— it is 
not sleep unless it does ; we appeal to a root as to an origin, 
and also figuratively give roots to the locomotive animal. We 
speak of natural “ law ” taking no count of the sub-attentive 
working in the civilized mind of the associations of the legal 
system (and the law court) with its decreed and enforced, but 
also revocable or modifiable enactments. Nature, again, is in- 
differently spoken of as the norm of all order and fitness, the 
desecration of which is reprobated as the worst form of vice and 
is even motherly in bountiful provision ; but also as a monster of 
reckless cruelty and tyrannous mockery. Again, we use the word 
“ passion ” for the highest activity of desire or craving, while we 
keep “ passive ” for its very negation. 

These instances might l.t; mdetinitely multiplied. But itmu^t 
of course be borne in mind that we are throughout dealing only 
with the idioms and habits of the English l^guage. Each 
civilized language must obviously be dealt with on its own 
merits. 

The very fact that the sigliificating and interpretative function 
is the actual, though as yet little recognized and quite unstudied 
condition of mental advance and human achievement, accounts 
for such a function being taken for granted and left to 
take care of itself. This indeed, in pre-civilized ages (since il 
was then tlie very condition of safety and practically of survival), 
it was well able to do. But the innumerable forms of pro- 
tection, precaution, artificial aid and special facilities whicli 
modem civilization implies and provides and to which it is always 
adding, have entirely and dangerously changed the situation. 
It has become imperative to realize the fact that through disuse 
we have partly lost the greatest and the most universal of human 
prerogatives. Hence arises the special difficulty of clearly 
showing at this stage that man has now of set purpose to recover 
and develop on a higher than the primitive plane the sovere^n 
* power of unerring and prod active interpretation of a world which 
even to a living, much more to an intelligent, being, is essentially 
significant. These conditions apply not only to the linguistic 
but to all forms of human energy and expression, which before 
all else must be significant in the most active, as the highest, 
sense and degree. Man has from the outset been organizing his 
experience; and he is bound correspondingly to organize the 
expression of that experience in all phases of his purposive 
activity, but more especially in that of articulate speech and 
linguistic symbol. This at once introduces the volitional element ; 
one which has been strangely eliminated from the very function 
which most of all needs and would repay it. 

One point must here, however, be emphasised. In attempting 
to inaugurate any new departure from habitual thinking, history 
witnesses that the demand at its initial stage for unmistakably 
clear exposition must be not only unreasonable but futile. This 
of course must be typically so in the case of an appeal fur the vital 


regeneration of all modes of Expression andespecially of Language, 
by the practical recognition of an ignored but governing factor 
working at its very inception and source. In fact, for many 
centuries at least, the leading civilizations of the world have been 
content to perpetuate modes of speech once entirely fitting but 
now often grotesquely inappropriate, while also remaining 
content with casual changes often for the worse and always liable 
to inconsistency with context. This inevitably makes for the 
creation of a false standard both of lucidity and style in linguistic 
expression. 

Still, though we must be prepared to make an effort in assuming 
what is virtually a new mental attitude, the effort will assuredly 
be found fully worth making. For there is here from the very 
first a special compensation. If, to those whose education has 
followed the customary lines, nowhere is the initial difficulty of 
moving in a new direction greater than in the one termed 
Signifies, nowhere, correspondingly, is the harvest of advantage 
more immediate, greater, or of wider range and effort. 

It ought surely to be evident that the hope of such a language ; 
of a speech which shall wortliily express human need and gain 
in its every possible development in the most efficient possible 
way, depends on the awakening and stimulation of a sense which 
it is our common and foremost interest to cultivate to the utmost 
on true and healthy lines. This may be described as the im- 
mediate and insistent sense of the pregnancy of things, of the 
actual bearings of experience, of the pressing and cardinal im- 
portance, as warning or guide, of that experience considered as 
indicative ; a Sense realized as belonging to a world of what 
for us must always be the Sign of somewhat to be inferred, 
acted upon, used as a mine of pertinent and productive symbol, 
and as the normal incitant to profitable action. When this 
germinal or primal sense — as also the practical starting-point, 
of language — has become a reality for us, reforms and acquisitions 
really needed will naturally follow as the exprefiBi6n of such 
a recovered command of fitness, of boun^lest capacity and of 
perfect coherence in all modes of expression. 

One objection, however, which before this wilTfiave suggested 
itself to the critical reader, is that if we are here really dealing 
with a function which must claim an importance of the very first 
rank and affect our whole view of life, practical and theoretical, 
the need could not have failed long ago to bo recognised and 
acted upon. And indeed it is not easy in a few words to dispose 
of such an objection and to justify so venturesome an apparent 
paradox as that with which we are now concerned. But it may 
be pointed out that the special development of one faculty 
always entails at least the partial atrophy of another. In a case 
like this the principle typically applies. For the main human 
acquirement has been almost entirely one of logical power, subtle 
analysis, and co-ordination of artificial means. In modern 
civilization the application of these functions to an enormous 
growth of invention of every kind has contributed not a little 
to the loss of the swift and direct sense of point : the sensitiveness 
as it were of the compass-needle to the direction in which experi- 
ence was moving. Attention has been forcibly drawn elsewhere ; 
and moreover, as already pointed out, the natural insight of 
children, which might have saved the situation, has been 
methodically silenced by a discipline called educative, but mainly 
suppressive and distortive. 

The biological history of Man has been, indeed, a long series 
of transmutations of form to subserve higher functions. In 
language he has so far failed to accomplish this. There has even 
in some directions been loss of advantage already gained. While 
his nature has been plastic and adaptive, language, the most 
centrally important of his acquirements, l|as remained relatively 
rigid, or what is just as calamitous, fortuitously elastic. There 
have been notable examples — the classical languages — of the 
converse process. In Greek and Latin, Man admirably con- 
trolled, enriched, varied, significated his expressions to serve his 
mental needs. But we forbear ourselves to follow and better 
this example. All human energies have come under orderly 
direction and control except the one on which in a true sense they 
all depend. This fatal omission, for which defective methods 



SIGN-MANUAL, ROYAL— SIGNORELLI 8i 


of education are mainly responsible, has disastrously told upon 
tlie mental advance of the race. But after all, we have here a 
comparatively modem neglect and helplessness. Kant, for 
instance, complained bitterly of the defeating tendency of 
language in his day, as compared with the intelligent freedom 
of the vocabulary and idiom of the ** classical ’* Greek, who was 
always creating expression, moulding it to his needs and finding 
an equally intelligent response to his efforts, in his listeners and 
readers — in short, in his public. 

Students, who are prepared seriously to take up this urgent 
question of the application of Signifies in education and through- 
out all human spheres of interest, will soon better any instruction 
that could be given by the few who so far have tentatively striven 
to call attention to and bring to bear a practically ignored and 
unused method. But by the nature of the case they must be 
prepared to find that accepted language, at least in modern 
European forms, is far more needlessly defeating than they have 
supposed possible : that they themselves in fact are continually 
drawn back, or compelled so to write as to draw back their 
readers, into what is practically a hotbed of confusion, a prison 
of senseless formalism and therefore of barren controversy. 

It can hardly be denied that this state of things is intolerable 
and demands effectual remedy. The study iind systematic and 
practical adoption of the natural method of Signifies can alone 
lead to and supj)ly this. Signifies is in fact the natural response 
to a general sense of need which daily becomes more undeniably 
evident. It founds no school of thought and advocates no techni- 
cal specialism. Its immediate and most pressing application is, 
as already urged, to elementary, secondary and specialised 
education. In recent generations the healthy sense of discontent 
and the natural ideals of interpretation and expression have been 
discouraged instead of fostered by a training which has not only 
tolerated hut perpetuated the existing chaos. Signs, however, 
are daily increasing that Signifies, as implying the practical 
recognition of, and emj>hasising the true line of advance in, a 
recovered and enhanced power to interpret experience and 
adec|uately to express and apply that power, is destined, in the 
right hands, to become a socially operative factor of the first 
importance. 

Ljtkratuke. — Lady Welby, ** Sense, Meaning and Interpretation/’ 
in (January and April x8g(t), Oratns <f/ Smse (1897), IV/tat is 

Mcarnns? (1003); Profe.ssor F. Tonnics, “ Philosophical Termino- 
logy" (Welby J’rizc Essay), Mind (July and October 1899 and 
January 1900), also article in Jahrbuch, &c., and supplements 
to Philosophische lermimlogie (December 190b); Professor G. F. 
Stout, Manual of Psychology (1898) ; Sir T. Clifford Allbutt's Address 
on " Words and Things " to the Students’ Physical Society of Guy’s 
Hospital (October 1906) ; Mr W. J. Greenstreet’s " Recent Science ’’ 
articles in the Westminster Gazette (November 15, 1906, and January 
10,1907). (V.WJ 

SIGN -MANUAL ROYAL, the autograph signature of the 
sovereign, by which he expresses his pleasure cither by order, 
commission or warrsint. A sign-manual warrant may be either 
an executive act, e.g. an appointment to an office, or an authority 
for affixing the Great Seal. It must be countersigned by a 
principal secretary of state or other resjjonsible minister. A 
royal order under the sign-manual, as distinct from a sign-manual 
warrant, authorizes the expenditure of money, e.g. appropriations. 
There are certain offices to which appointment is made by com- 
mission under the great seal, e.g. the appointment of an officer 
in the army or that of a colonial governor. The sign-manual is 
also used to give power to make and ratify treaties. In certain 
cases the use of the sign-manual has been dispensed with, and a 
stamp affixed in lieu thereof, as in the case of George IV., whose 
bodily infirmity made the act of signing difficult and painful 
during the last weeks* of his life. A s|)ecial act was passed pro- 
viding that a stamp might be affixed in lieu of the sign-manual 
(ii Geo. IV. c. 23), but the sovereign had to express his consent 
to each separate use of the stamp, the stamped document being 
attested by a confidential servant and several officers of state 
(Anson, Law and Custom of the Constitution, 1907, vol. ii. pt. i. 

p- sq)- 

SIGNORELLI, LUCA {c. 1442-^:. 1524), Italian painter, was 
born in Cortona — his full name being Luca d’Egidio di Ventura ; 


he has also been callld Luta da Cortona. The precise dhte of his 
birth is uncertain^ but, as he is said to have died at the age of 
eighty-two, and as he %as certainly alive during some part of 
1524, the birth-date of 1442 must be nearly cc<h*ect. He belongs 
to the Tuscan schocfl, associated with that of Umbria. His first 
impressions of art seem to be due to Perugia — the styic of 
Bonfigli, Eiorenzo and Pinturicchio. Lazzaro Vasari, the great- 
grand lather of Giorgio Vasari, the historian of art, was brother 
to Luca’s mother ; he got Luca apprenticed to Piero de’ Fran- 
ceschi. In 2472 the young man was painting at Arezzo, and in 
1474 at Citt^ di Gastello. He presented to Lorenzo de’ Medici 
a picture which is probably the one named the “ School of Pan,” 
discovered some years ago in Florence, and now belonging to the 
Berlin gallery ; it is almost the same subject which he painted 
also on the wall of the Petrucci palace in Siena — the^incipal 
figures being Pan himself, Olympus, Echo, a man reclining on the 
ground and two listening shepherds. He executed, moreover, 
various sacred pictures, showing a study of Botticelli and Lippo 
Lippi. Pope Sixtus IV. commissioned Signorelli to paint some 
frescoes, now mostly very dim, in the shrine of Loreto — ^Angels, 
Doctors of the Church, Evangelists, Apiostles, the Incredulity 
of Thomas and the Conversion of St Paul. Ke also executed 
a single fresco in tlie Sistine Chapel in Rome, the “ Acts of Moses”; 
another,** Moses and Zipjxinili,” which has been usually ascribed 
to Signorelli, is now recognized as the work of Periigino. Luca 
may have stayed in Rome from 1478 to 1484. In the latter year 
he returned to his native Cortona, which remained from this time 
his ordinary home. From 1497 he began some professional 
excursions. In Siena,* in the convent of Chiusuri, he painted 
eight frescoes, forming part of a vast series of the life of St 
Benedict ; they are at present much injured. In the palace of 
Pandolfo Petruc ci he worked upon various classic or mythological 
subjects, including the “School of Pan” already mentioned. 
From Siena he went to Orvieto, and here he produced the works 
which, beyond all others, stamp his greatness in art. These are 
the frescoes in the chapel of S. Brizio, in the cathedral, which 
already contained some pictures on the vaulting by Fra Angelico. 
The works of Signorelli represent the ** Last Days of the Mundane 
Dispensation,” with the “ Pomp and the Fall of Antichrist,” 
and the ** Eternal Destiny of and occupy three vast 

lunettes, each of them a single picture. In one of them, Anti- 
christ, after his portents and impious glories, falls headlong from 
the sky, crashing down into an innumerable crowd of men and 
women. “ Paradise,” the ‘* Elect and the Condemned,” “ Hell,” 
the ** Resurrection of the Dead,” and the ** Destruction of the 
Reprobate ” follow in other compartments. To Angelico’s 
ceiling Signorelli added a section showing figures blowing 
trumpets, ike. ; and in another ceiling he depicted the Madonna, 
Doctors of the Church, J^atriarchs and Martyrs. There is also 
a great deal of subsidiary work connected with Dante, and with 
the poets and legends of antiquity. The daring and terrible 
invention of the great compositions, with their powerful treat- 
ment of the nude and of the most arduous foreshortenings, and 
the general mastery over complex grouping and distribution, 
marked a development of art which had never previously been 
attained. It has been said that Michelangelo felt so strongly the 
might of Signorelli’s delineations that he borrowed, in his own 
** Last Judgment,” some of the figures or combinations which 
he found at Orvieto ; this statement, however, has not been 
verified by precise instances. The contract for Luca's woric is 
still on record. He undertook on 5th April 1499 to complete the 
ceiling for 200 ducats, and to paint the walls for 600, along with 
lodging, and in every month two measures of wine and two 
quarters of com. Signorelli’s first stay in Orvieto lasted not more 
than two years. In 1502 he returned to Cortona, and painted a 
dead Christ, with the Maiys and other figures. Two years later 
he was once more back in Orvieto, and completed the whole of 
his work in or about that time, i.e. some two years before 1506^ 
a date famous in the history of the advance of art, when Michel- 
angelo displayed his cartoon of Pisa. 

After finisiiing off at Orvieto, Signorelli was much in Siena. 
In 1507 he executed a great altarpiece for S. Medardo at Arcevia 
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in Umbrfa-- tJie “ Machnina and Child,” wfch the “ Massacre of 
the Innocents ” and other episodes. In 15^8 Pope Juliui. IJ. 
determined to readoni the camere of the Vatican, and he sum- 
moned to Rome Sfignorelli, in company with Perugino, Pinturic- 
chio and Bazzi (Sodoma). They began Operations, but were 
shortly all superseded to make way for Raphael, and their work 
was taken down. Luca now returned to Siena, living afterwards 
for the most part in Cortona. He continued constantly at work, 
but the performances of his closing years were not of special 
mark. In 1520 he went with one of his pictures to Arezzo. 
Here he* saw Giorgio Vasari, aged eight, and encouraged his 
father to second the boy’s bent lor art. Vasari tells a pretty 
story how the wellnigh octogenarian master said to him ” Impara, 
parentinp ” (“ You must study, my little kinsman ”), and clasped 
a ja.sper round his neck as a presei^^ative against nose-bleeding, 
to which the child was subject. He was partially paralytic 
when he began a fresco of the “ Baptism of Christ ” in the chapel 
of Cardinal Passerini’s palace near Cortona, which (or else a 
“ (Coronation of the Virgin ” at Foiano) is the last picture of his 
specified. Signorelli stood in great repute not only as a painter 
but also as a citizen. He entered the magistracy of Cortona as 
early as 1488, and in 1524 held a leading position among the 
magistrates of his native place. In or about the year 1524 he 
died there. 

Signorelli from an early age paid great attention to anatomy, 
carrying 011 his studios in burial grounds. He surpa.ssed all his con- 
temporaries in showing the structure and mechanism of the nude 
in immediate action ; and he even went beyond nature in ex])eri- 
ment.s of this kind, trying hypotlielical attitudes and combinations. 
His drawings in the I^juvre demonstrate this and bear a close 
analogy to the method of Michelangelo. He aimed at powerful 
truth rather tliaii nobihty of form ; coloui was comparatively 
neglected, and his chiaroscuro exhibits sharji c])posilions of lights 
and slvadows. He had a vast inllucuce over the painters of his own 
and of succeeding times, but had no pupils or assistants of high 
mark ; one of them was a nephew named Francesco. He was a 
married man with a family ; one of his sons di(’d, seemingly through 
some sudden casualty, and Luca depicted the corpse with sorrow- 
lul but steady self-posses.sion. He is described as full of ldndlme.ss 
and amiability, sincere, courteous, ea.sy with his art assistants, of 
fine manners, living and dressing well ; indeed, according to Vasari, 
he always lived more like a nobleman than a painter. The Torri- 
giani Gallery in Florence contains a grand life-sized portrait by Signo- 
<elh of a man in a red cap alld vest ; this is said to lx* the likeness 
of the painter himself, and corre.sponds with Vasari’s observation. 
In the National Gallery, London, are the “ Circumcision of Jesus ” 
and three other works. 

See R. Vischer, Signorelli und die italienische Renaissance (1870) ; 
Burlington Fine Arts Club, Exhibition of Work of Signorelli, 6^c. 
(18^3) ; M. Crutwell, Luca Signorelli (1899). (W. M. R.) 

SIGONIUS, CAROLUS [Orlo Sigonio or Sigone] {c. 1524- 
1584), Italian humanist, was born at Modena. Having studied 
Greek under the learned Franciscus Portus of Candia, he attended 
the philosophical schools of Bologna and Pavia, and in 1545 
was elected professor of Greek in his native place in succession to 
Portus. In 1552 he was appointed to a professorship at Venice, 
which he exchanged for the chair of eloquence at Padua in 1560. 
I’o this period of his life belongs the famous quarrel with Rober- 
• telli, due to the publication by Sigonius of a treatise De nominibus 
Romanofumj in which he corrected several errors in a work of 
Robertelli on the same subject. The quarrel was patched up by 
the intervention of Cardinal Scripando (who purposely stopped 
on his way to the Council of Trent), but broke out again in 1562, 
when the two rivals found themselves colleagues at Padua. 
Sigonius, who was of a peaceful disposition, thereupon accepted 
(in 1 563) a call to Bologna. He died in a country house purchased 
by him in the neighbourhood of Modena, in August 1584. The 
last year of his life was embittered by another literary dispute. 
In 1583 there was published at Venice what purported to be 
Cicero’s Consolaiio, written as a distraction from his grief at the 
death of his daughter Tullia. Sigonius declared that, if not 
genuine, it was at least worthy of Cicero ; those who held the 
opposite view (Antonio Riccoboni, Justus Lipsius, and others) 
asserted that Sigonius himself had written it with the object of 
deceiving the learned world, a charge which he explicitly' denied. 
The work is now universally regarded as a forgery, whoever may 


have been the author of it. Sigonius’s reputation cliiefly rests 
upon his publications on Greek and Roman antiquities, which 
may even now be confulted with advantage : Fasti consulares 
(^550 > ed., Oxford, 1802), with commentary, from the regal 
period to Tiberius, the first work in which the history of Rome 
was set forth in chronological order, based upon some fragments 
of old bronze tablets dug up in 1547 on the site of the old Forum ; 
an edition of Livy with the Scholia ; De 'iniiquo jure Roma- 
norum y Italiae, prccinncianm (1560) and De Romanae juris- 
prudeniiae judiciis (1574); De republica Aiheniensium (1564) 
and Dc Aiheniensium ei Lacedaemmiorum temporihus (1565), 
the first well-arranged account of the constitution, history, and 
chronology of Athens and Sparta, with which may be mentioned 
a similar work on the religious, political, and military system 
of the Jews {De republica Khraeorum). His history of the 
kingdom of Italy {De regno Ifaliae, 1580) from the invasion of 
the Lombards (568) to the end of the 13th century forms a 
companion volume to the history of the western empire {De 
occideniali imperio, 1579) fn)m Diocletian to its destruction. 
In order to obtain material for these work.s, Sigonius consulted 
all the archives and family chronicles of Italy, and the public 
and private libraries, and the autograph MS. of his De regno 
ItaHaCj containing all the preliminary studies and many docu- 
ments not used in print, was discovered in the Ambrosian library 
of Milan. At the request of Gregory XIII. he undertook to 
write the history^ of the ( hristian Church, but did not live to 
complete the work. 

The most complete edition ol his works is that by P. Argdati 
(Milan, 1732-1737), which contains his life by L. A. Muraton, the 
only trustworthy authority for the biographer ; see also G. Tira- 
boschi, Storia della letteratura ttaliana, vii. ; Gingiien(‘, Histoire 
htUratre d' Italic ; j. P. Krebs, Carl Sigonius (i8,j|o), including somt^ 
Latin letters ol .Sigonius and a complete hst ol his works ni chrono- 
logical order; Franciosi, Della vita e delle upere di Carlo Stgonw 
(Modena, 1872) ; Hesscl, De regno Jtaliae libri XX. von Carlo 
StgoniOy eine quellenkritische Untersuchung (1900) ; and J. E. Sandys, 
Ihstorv of Classical Scholarship, ii. (1908), p. 143. 

SIGOURNEY, LYDIA HUNTLEY (1791-1865), American 
author, was born in Norwich, Connecticut, on the ist of 
September 1791. She was educated in Norwich and Hartford. 
After conducting a private school for young ladies in Norwich, 
she conducted a similar school in Hartford from 1814 until 1819, 
when she was married to Charles Sigourney, a Hartford merchant. 
She contributed more than two thousand articles to many (nearly 
300) periodicals, and wrote more than fifty books. She died in 
Hartford, on the loth of June 1865. Her books include Moral 
Pieces in Prose and Verse (1815) ; Traits of the Aborigines of 
America (1822), a poem ; A Sketch of Connecticut Forty Years 
Since (1824); Poems (1827); Letters to Young Ladies (1833), 
one of her best-known books ; Sketches (1834) ; Poetry for 
Children (1834) ; Zinzendorf, and Other Poems (1835) » 

Buds (1836); Letters to Mothers (1838), republished in London ; 
Pocahontas y and Other Poems (1841); IHeasant Memories of 
Pleasant Lands (1842), descriptive of her trip to Europe in 1840 ; 
Scenes in My Native Land (1844) ; Letters to My Pupils (1851) ; 
Olive Leaves (1851) ; The Faded Hope (1852), in memory of her 
only son, who died when he was nineteen years old ; Past Meridian 
(1854); The Daily Counsellor (1858), poems ; Gleanings (i860), 
selections from her verse ; The Man of Uz, and Other Poems 
(1862); and Letters of Life (1866), giving an account of her 
career. She was one of the most popular writers of her day, 
both in America and in England, and was called “ the American 
Hemans.” Her writings were characterized by fluency, grace 
and quiet reflection on nature, domestic and religious life, and 
philanthropic questions ; but they were too often sentimental, 
didactic and commonplace to have much literary value. Some 
of her blank verse and pictures of nature suggest Bryant. Among 
her most successful poems are ” Niagara ” and “ Indian Names, ’ 
Throughout her life she took an active interest in philanthropic 
and educational work, 

SIGURD {Sigurtir) or Siegfried (M. H. G. Sifrit), the hero of 
the Ntbelungenliedy and of a number of Scandinavian poems 
included in the older Eddoy as well as of the prose Vbhunga 
Saga, which is based upon the latter. According to both the 
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German and Scandinavian authorities he was the son of a certain 
Sif^rnundr (Siegmund), a king in the Netherlands, or the “ land 
of the Franks.” The exploits of this S!gmundr and his elder 
sons Sinfidtli and Helgi form the subject of the earlier parts of 
Vohunga Saga, and Sigemund and Fitela (i.e„ Sinfiotli) are also 
mentioned in the Anglo-Saxon poem Beowulj. According to 
I lie Scandinavian story Sigmundr was slain in battle before the 
birth of Sigurd, but the German story makes him sur\dvc his 
son. Sigurd acquired great fame and riches by slaying the 
dragon Fdfnir, but the chief interest of the story centres round 
his connexion with the court of the Burgundian king Gunnar 
(Gunther). He married Gul^run (Kriemhild), the sister of that 
king, and won for him b}^ a stratagem the hand of the Valkyrie 
T^rynhildr, with whom he had himself previously exchanged 
vows of love. A quarrel arose between Brynhildr and Gu'h’run, 
in the course of which the former learnt of the deception which 
had been practi.sed upon her and this led e\'entually to the 
murder of Sigurd. According to the Scandinavian version 
he was slain by his brother-in-law GiUtorm, according to the 
German version by the knight Hagen. Gunther^s brothers 
were subsequently slain while visiting Atli (Etzel), who married 
Outrun after Sigurd’s death. According to the German story 
they were killed at the in.stigation of Kriemhild in revenge for 
Siegfried. The Scandina^’ian version of the story attributes 
the deed to Atli’s lust for gold. 

The stoiy of Sigurd has given rise to more discussion than any 
‘other subject connected with the Teutonic heroic age. Like 
Achilles he is represented as the perfect embodiment of the 
ideals of the race, and, as in the case of the Greek hero, it is 
customary to regard his personality and exploits as mythical. 
TJiere is no que.stion, however, that the Burgundian king who 
is siiid to have been his brother-in-law was an historical person 
who was slain by the Huns, at the time when the Burgundian 
kingdom was overtlirown by the latter. Sigurd himself is not 
mentioned by any contemporary writer ; but, apart from the 
dragon incident, there is nothing in the story which affords 
sufficient justification for regarding his personality as mythical. 
Opinions, however, vary widely as to the precise proportions 
of history and fiction which the story contains. The story of 
Siegfried in Richard Wagner s famous opera-cycle Der Ring 
der Nibdungen is mainly taken from the northern version ; but 
many features, especially the characterization of Hagen, are 
borrowed from the Gernicin story, as is also the episode of 
Siegfried’s murder in the forest. 

Sue Nibelungenlied and also R. Heinzel, ” Gber die Nibc- 
lutigeusagc,” in Stimngsbenchie der K. Akademie dcr Wissenschaften 
(Vienna, i«85); H. Lichtenberger, Lc Po^me et la Idgende des Nihe- 
lungev (Pai is, j 891 ) ; B. Symons, ' ' Heldcnsage " in H . Paul's Crundriss 
der germ. Philologxe, vol. iii. (Strassburg, 1900) ; and R. C. Boer, 
Untersuchungen uber den Ursprung und die Entwicklung der Ntbe- 
lungensage (Halle, 1906). Also T. Abeling, Nibelungenlied (1907). 

(F. G. M. B.) 

SIOURKISON, JdN (1811- 1879), Icelandic statesman and 
man of letters, was bom in the west of Iceland in 1811. He 
came of an old family, and received an excellent education. 
In 1830 he was secretary to the bishop of Iceland, the learned 
Steingrimr Jonsson. In 1833 he went to the university of 
Copenhagen and devoted himself to the study of Icelandic 
history and literature. His name soon became prominent in 
the learned world, and it may safely be said that most of his 
historical works and his editions of Icelandic classics have never 
been surpassed for acute criticism and minute painstaking. 
Of these we may mention Ldgsogumannatal og Logmanna d 
hlandi (“ Speakers of the I^aw and Law-men in Iceland ”) ; 
his edition of Landndana and other sagas in Islendinga Sogur, 
i “ii. (Copenhagen, 1843-1847) ; the large collection of Icelandic 
laws edited by him and Oddgeir Stephensen ; and last, not least, 
the Dtplomatarium Islandicum, which after his death was con- 
tinued by others. But although he was onj of the greatest 
scholars Iceland has produced, he was still greater as a politician. 
The Danish rule had, during the centuries following the Reforma- 
tion, gradually brought Iceland to the ^Trge of economic ruin : 
the ancient Parliament of the island, which had degenerated 


to a mere shadow, hiM been abolished in 1800 ; all thef revenue 
of Iceland went into the Danish treasury, and only very small 
sums were spait for thft good of the island ; but worst of all 
was the notorious monopoly which gave awa3f the whole trade 
of Iceland to a single Danish trading company. This monopoly 
had been abolished in 1787, and the trade had been declared 
free to all Danish subjects, but practically the old arrangement 
was continued under disgui.sed forms. J6rf Sigurft'sson began a 
hard struggle against the Danish go\'ernment to obtain a reform. 

In 1854 the trade of Iceland was declared free to all nations.’ In 
J840 the Althing was re-established as an advisory, not as a 
legislative body. But when Denmark got a free constitution 
in 1848, which had no legal validity in Iceland, the island felt 
justified in demanding full home rule. To this the Danish 
government was vehemently opposed ; it convoked an ftelandic 
National Assembly in 1851, and brought before that body a 
bill granting Iceland small local liberties, but practically incorpor- 
ating Iceland in Denmark. This bill was indignantly rejected, 
and, instigated by J6n Sigur5'sson, another was demanded of 
far more liberal tendencies. The Danish governor-general then 
dissolved the assembly, but J6n Sigurftsson and all the members 
with him protested to the king against these unlawful proceedings. 
The .struggle continued with great bitterness on both sides, 
but gradually the Danish government was forced to grant many 
important reforms. High schools were established at Reykjavik, 
and efforts made to better the trade and farming of the country. 

In 1871 the Danish parliament ^Riksdag) passed a law defining 
the political position of Iceland in the Danish monarchy, which, 
tliough never recognized as valid by the Icelanders, became 
de facto the base of the political relations of Iceland and Denmark. 

At last, in 1874, when King Christian IX. visited Iceland at the 
festival commemorating the millenary of the colonization of 
Iceland from Norway, he gave to the country a Constitution, 
with full home rule in all internal matters. An immense victory 
was gained, entirely due to J on Sigur5sson, whose high personal 
qualities had rallied all the nation round him. He was a man 
of fine appearance, with an eloquence and diplomatic gifts such 
as no others of his countrymen possessed, and his unselfish love 
of his country made itself felt in almost every branch of Icelandic 
life. Recognizing the value an ijitellectual centre, he ma^^ 
Reykjavik not only the political, but the spiritual capital of Iceland- 
by removing all the chief institutions of learning to that city ; 
he was the soul of many literary and political societies, and the 
chief editor of the Ny FHagsrii, which has done more than any 
other Icelandic periodical to promote the cause of civilization 
and progress in Iceland. After Iceland had got borne rule in 1874, 
the grateful people showered on J on Sigur5sson all the honours 
it could bestow. He lived the greater part of his life in Copen- 
hagen, and died there in 1879 ; but his body, together with that 
of liis wife, Ingibjoi^ Kinarsdottir, whom he had married in 
1845, and who survived him only a few days, was taken to 
Reykjavik and gh^n a public funeral. On his monument was 
placed the inscription : ” The beloved son of Iceland, her 
honour, sword, and shield.” (S. Bl.) 

Slew ART, CHRISTOPH WILHELM VON (1789-^1844), • 
German philosopher, was born at Remmingsheim in Wiirttem- 
berg, and died in Stuttgart. He became professor of philosophy 
at Tubingen, and wrote numerous books on the history of 
philo.sophy : — Vber den Zusatnmenhang des Spinozismus mit 
der Cartesianheken Pktlosophte {i&i6) ; Handbuckzu Vorlesungen 
uber die Logik (1818, 3rd ed., 1835); Der Spinozismus (1839); 
and Geschichte der Philosophie (1844). 

His son, Christoph von Sigwart (1830-1894), after a course 
of philosophy and theology, became professor at Blaubeuren 
(1859), and eventually at Tubingen, in 1865. His principal 
work, published in ,1873, takes an important place among 
recent contributions to logical theory. In the preface to 
first edition, Sigwart explains that he makes no attempt to 
appreciate the logical theories of his predecessors ; his intention 
was to construct a theory of logic, complete in itself. It re- 
presents the results of a long and careful study not only of German 
but also of English logicians. In 1895 an Fmglish translation by 
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Miss H^Dendy was published in Londoif. Chapter v. of the 
second volume is especially interesting to English think 4 irs as 
containing a profound examination of the Induction theories 
of Bacon, J. S.*Mill and Hume. Among his other works are 
Spinozas neu entdeckter Traktat von GotV; dm Menschen und 
dessen GlUckseligkeit (1866) ; Kleine Schrifien (1881) ; Vorfragen 
d^r Ethik (1886). The Kleine Schrifien contains valuable 
criticisms on Paracelsus and Bruno. 

SIGYNNAE (i'tywvai, 'SiyLvuot), an obscure people of 
antiquity. They are variously located by ancient authors. 
According to Herodotus (v. 9), they dwelt beyond the Danube, 
and their frontiers extended almost as far as the Eneti on the 
Adriatic. The ir horses (or rather, pon ies) were small, with shaggy 
long liair, not strong enough to carry men, but very speedy when 
driven h. harness. The people themselves wore a Medic costume, 
and, according to their own account, were a colony of the Medes. 
Strabo (xi. p. 520), who places them near the Caspian, also speaks 
of their ponies, and attributes to them Persian customs. In 
Apollonius Rhodius (iv. 320) they inhabit the shores of the 
Euxine, not far from the mouth of the Danube. 

The statement as to their Medic origin, regarded as incompre- 
hensible by Herodotus, is doubtfully explained by Kawlinson as 
indicating that " the Sigynnae ictaiued a better recollection than 
other European tribes of tlicir migrations westward and Aryan 
origin ’* ; K. W. Macan (on Herod, v. g) suggests that it may be due 
to a confusion with the Ihracion Maedi (Matdol). If the para- 
graph in Herodotus be genuine, the Ligyes who lived above Massilia 
called traders Sigynnae, while among the Cyprians tire word meant 
" spears."* The similarity between Sigviinae and Zigeuncr is obvious, 
and it has been supposed tliat they were the forefathers of the 
modern gipsies. According to J . L. Myres, the Sigynnae of Herodotus 
were a people widely spread in tire Hauubic ba.sin in the 5th centuiy 
B.c.," probably identical with tlie Sequani, and connected with the 
iron-working culture of llallstalt, which prod lu i d a nariow-bladed 
throwing spear, the ^igynna spear (see notice of Anthropological 
Essays '^in Classical Review^ Kovember 1908). 

SIKH, a member of the Sikh religion in India (see Sikhism). 
The word Sikh literally means “ learner,’* “ disciple,** and was 
the name given by the first guru Nanak to his followers. The 
Sikhs are divided into two classes, Sahijdhari and Kesadhari. 
The former were so named from living at ease and the latter from 
wearing long hair. Both obey the general injunctions of the Sikh 
gurus, but the Sahijdharii. Sikhs have not accepted the pahul 
or baptism of Guru Govind Singh, and do not wear the distin- 
guishing habiliments of the Kesadhari, who are the baptized 
Sikhs, also called Singhs or lions. Their distinguishing habili- 
ments arc long hair wound round a small dagger and bearing a 
comb inserted in it, a steel bracelet and short drawers. Neither 
the Sahijdhari nor the Kesadhari Sikhs may smoke tobacco or 
drink wine. The prohibition of wine is, however, generally dis- 
regarded except by very orthodox Sikhs. 

In the census of 1901, the number of Sikhs in the Punjab 
and North-Western Provinces was returned as 2,130,987, showing 
an increase of 13 ‘9 % in the decade ; but these figures are not 
altogether reliable owing to the difficulty of distinguishing the 
Sahijdhari from the Kesadhari Sikhs and both from the Hindus. 
A man is not born a Singh, but becomes so by baptism, the water 
* of which is calleil amrit or nectar. It is possible that one brother 
may be a Hindu, while another is a true Sikh. 

The Sikhs are principally drawn from the Arora, Jat and 
Ramgarhia tribes, but any one may become a Sikh by accepting 
the Sikh baptism. The Aroras are generally merchants or petty 
dealers. The Jats are agriculturists variously described as 
Scythian immigrants and as descendants of Rajputs who immi- 
grated to the Punjab from central India. They are of a tougher 
fibrd than the Aroras ; sturdy and self-reliant, slow to speak but 
quick to strike. The Ramgarhias are principally mechanics. 

To the temperament of the Jat, the Arora and the Ramgarhia 
Sikh add the stimulus of a militant religion. The Sikh is a 
fighting man, and his best qualities are shown in the army, 
wluch is his natural profession. Hardy, brave and slow-witted, 
obedient to discipline, attached to his officers, he makes the 
finest soldier of the East. In victory he retains his steadiness, 
and in defeat he will die at his post rather than yield. In peace 
time he shows a decided fondness for money, and will go wherever 


it is to be earned. There arc some 30,000 Sikhs m the Indian 
army, and the sect is cherished by the military authorities, who 
insist on all recruits taking the pahid or Sikh baptism. Many 
Silchs are also to be found in the native regiments of east 
and central Africa and of Hyderabad in the Deccan, and they 
compose a great part of the police force in the treaty ports of 
China. ^ ^ (M. M.) 

SIKHISM, a religion of India, whose followers (Sikhs) are 
principally found in the Punjab, United Provinces, Sind, Jammu 
and l^shmir. Sikhism was founded by Nanak, a Khatri by 
caste, who was born at Talwandi near l.ahore in a.d. 1469, and 
after travelling and preaching throughout a great part of southern 
Asia died at Kartarpur in Jullundur in 1539. He was succeeded 
by nine gurus, great teachers or head priests, whose dates arc as 
follows ; — 

A.D. A.D. 

1. Nanak . . 1469-1539 0 . Har Govind . 160O-1O45 

2. Angad . . 1539-1532 7. llarRai . 1O45-1001 

3. AmarDas . 1552-1574 8. liar Krishan 1661-1604 

4. Ram Das . i574-»i58i 9. Teg Bahadur 1664-1675 

5. Arjan. . . i58i-it>o6 lo. Govind Singh 1675-1708 

Nanak, like Buddha, revolted against a religion overladen 
with ceremonial and social restrictions, and both rebelled against 
the tyranny of the priesthood. The tendency of each religion 
was to quietism, but their separate doctrines were largely in- 
fluenced by the ^surroundings of their founders. Buddha lived 
in the centre of Hindu India and among the many gods of the 
Brahmans. These he rejected, he knew of nought else, and in 
his theological system there was found no place for divinity. 

I Nanak was born in the province which then formcid the borderland 
between Hinduism and Islam. He taught that there was one 
God ; but that God was neither Allah nor Ram, but simply God ; 
neither the special god of the Mahommedan, nor of the Hindu, 
but the God of the universe, of all mankind and of all religions. 
Starting from the unity of God, Nanak and his successors 
rejected the idols and incarnations of the Hindus, and on the 
ground of the equality of all men rejected also the system of 
caste. The doctrines of Sikhism as set forth in the Granih (q.v.) 
are that it prohibits idolatry, hypocrisy, class exclusiveness, 
the concremalion of widows, the immurement of women, the use 
of wine aiid other intoxicants, tobacco-.smoking, infanticide, 
slander and pilp*image.s to the sacred rivers and tanks of the 
Hindus ; and it inculcates loyalty, gratitude for all favours 
received, philanthropy, justice, impartiality, truth, honesty and 
all the moral and domestic virtues upheld by Christianity. 
Sikhism mainly differs from Christianity in that it inculcates the 
transmigration of the soul, and adopts a belief in predestination, 
which is universal in the East. 

The Sikh religion did not reach this full development at once, 
nor was the first of the gurus even the first to feel dissatisfaction 
with the existing order of things. Ideas of revolt and 
reform of decadent systems are always in the air, it 
may be for centuries, until some one man bolder than oanrs. 
the rest stands out to give them free expression ; and 
as John the Baptist preceded Jesus Christ, so Nanak was preceded 
by several reformers, whose writings are incorporated in the 
Granth itself. The chief of these reformers are J aidev, Ramanand 
and Kabir. Jaidev is better known as the author of the Gita- 
gobindf which was translated by Sir Edwin Arnold, than as a 
religious reformer ; but in the Adi Granth are found two hymns 
of his in the Prakrit language of the time, in which he represents 
God as distinct from nature, yet everywhere present. He taught 
at the end of the 12th century a.p. that the practice of yog, 
sacrifices and austerities was as nothing in comparison with the 
repetition of God*s name, and he inculcated the worihip of God 
alone, in thought, word and deed. What was worthy of worship, 
he said, he had worshipped ; what was worthy of trust he h^ 
trusted ; and he had become blended with God, as water blend** 
with water. 

Jaidev was succeeded by numerous Hindu saints, who per- 
ceived that the superstitions of the age only led to spiritual 
blindness. Of these saints Ramanand was one of the most 
distinguished. He lived at the end of the 14th and beginning of 
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the 15th centuries, and during a visit to Benares he renounced 
some of the social and caste observances of the Hindus, caUed his 
disciples the liberated, and freed them from all restrictions in 
eating and social intercourse. Kabir denounced idolatry and 
the ritualistic practices of the Hindus. He was bom a.d. 1398, 
and according to the legend was the son of a virgin widow, as 
the result of a prayer offered for her by Ramanand in ignorance 
of her status. Thus it will be seen tliat the doctrines of these 
early reformers contained the germs of the later Sikh religion. 

Nanak seems to have been produced by the same cyclic wave 
of reformation as fourteen years later gave Martin Luther to 
Europe. He taught, “ There is but one God, the 
Nanak, Creator, whose name is true, devoid of fear and enmity, 
immortal, unborn and self-existent, great and bounti- 
ful.” He held that the wearing of religious garb, praying and 
practising penance to be seen of men, only produced h5^ocrisy, 
and that those who went on pilgrimages to sacred streams, 
though they might cleanse their bodies, only increased their 
mental impurity. He pointed out that God “ before all temples 
prefers the upright heart and pure,” and must be worshipped in 
spirit and in truth, and not with the idolatrous accessories of 
incense, sandal-wot)d and burnt-offerings. He abrogated caste 
distinctions, and taught in opposition to ancient writings that 
every man had the eternal right of searching for divine know- 
ledge and worshipping his Creator. This doctrine of philosophic 
quietism was common to his successors, until in the time of the 
sixth guru, Har Govind, it was found necessary to support the 
separate existence of Sikhism by force of arms, and this led to the 
militant and political development of the tenth and most pOAver- 
ful of the gurus, Govind Singh. The Siklis of to-day, though they 
all derive primarily from Nanak, are only recognized as Singhs or 
real Sikhs when they accept the doctrines and practices of Gum 
Govind Singh. 

Nanak’ssuccessor, Angad, wasbom inA.D. 1504 and died in 1552. 
He also was a Khatri,and was chosen by Guru Nanak in preference 
to his own sons. Ihe legend of his choice is that Nanak 
A^ad, followers was going on a journey, when they 

saw the dead body of a man lying by the wayside. 
Nanak said, “Ye who trust in me eat of this food.” All 
hesitated save Angad (or own body), who knelt and uncovered 
the dead, but, behold, the corpse had disappeared, and a dish of 
sacred food was found in its place. The guru embraced his faith- 
ful follower, saying that he was as himself, and that his spirit 
should dwell within him. Thenceforward the Sikhs believe the 
spirit of Nanak to have been incarnate in each succeeding 
guru. Little is known of the ministry of Angad except that he 
committed to writing much of what he had heard about Guru 
Nanak as well as some devotional observations of his own, which 
were afterwards incorporated in the Granth, 

Angad, like his predecessor, postponed the claims of his own 
sons to the guruship to those of Amar Das, who had been his 
faithful servant. Amar Das preached the doctrine 
Ae^rDaa,^^ forgiveness and endurance, upheld Guru Nanak’s 
abrogation of caste distinctions, and his precepts were 
implicitly followed by his successors. He used to place all his 
Sikhs and visitors in rows and cause them to eat together, 
not separately, as is the practice of the Hindus. He said : “ Let 
no one be proud of his caste, for this pride of caste resulteth 
in many sins. He is a Brahman who knoweth Brahma (God). 
Every one prateth of four cartes. All are sprung from the seed of 
Brahm. The whole world is formed out of one clay, but the 
Potter hath fashioned it iri various forms.” It was a maxim of 
the Sikhs of his time : “ If any one treat you ill, bear it. If you 
bear it three times God himself will fight for you and humble 
your enemies.” Guru Amar Das also discountenanced the 
practice of suttee, saying : “ 'ITiey are not satis who burn them- 
selves with the dead. The true sati is she who dieth from the 
shock of separation from her husband. They also ought to be 
considered satis who abide in charity and contentment, who 
serve and, when rising, ever remember their lord.” Amar Das 
was born in a.d. 1509 and died in 1574 after a ministry of twenty- 
two and a half years. 


The fourth guru, otiginally called Jetlaa, was attracted to the 
third^uru by his r^utalion for sanctity . He became the servant 
of Amar Das, helped in tybe public kitchen, shampooed 
his master, drew water, brought firewood from the 
forest, and helped in the excavation of a well which 
Amar Das was constructing at Goindwal. Jetha was of such a 
mild temper that, even if any one spoke harshly to him, he would 
endure it and never retaliate. He became Jenown as Ram Das, 
which means God*s slave ; and on account of his piety and devo- 
tion Amar Das gave liim his daughter in marriage and made him 
his successor. Ram Dus is amongst the most revered df gurus, 
but no particular innovation is ascribed to him. He founded, 
however, the golden temple of Amritsar in a.d. 1577, which has 
remained ever since the centre of the Sikh religious worship. 
From this time onward the office of guru became herediHRiy, but 
the practice of primogeniture was not loliowed, each guru 
selecting the relative who seemed most fitted to succeed him. 

Ram Das himseh, finding his eldest son Prithi Chand worldly 
and disobedient, and his second unfitted by his too retiring 
disposition for the duties of guru, appointed his 
third son, Arjan, to succeed him. When Prithi Chand Ajfwi. 
represented that he ought to have received the turban 
bound on Guru ArjaiPs head in token of succession to his father, 
Arjan meekly handed it to him, without, however, bestowing 
on him the guruship. The Siklis themselves soon revolted against 
the exactions of l^rithi Chand, and prayed Arjan to assert himself, 
else the seed of the True Name would perish. It was Guru 
Arjan who compiled the Granth or Sikh Bible, out of his own and 
his predecessors’ f'ompositions. On this account he was accused of 
deposing the deities of his country and substituting for them a 
new (Ihdnity, but he was acquitted by the tolerant Akbar. When 
Akbar, however, was succeeded by Jahangir the guru aided the 
latter’s son Khusru to escape with a gift of money. On this account 
his property was confiscated to the state, and he was thrown 
into rigorous imprisonment and tortured to death. Arjan saw 
clearly that it was impossible to preserve his sect without force 
of arms, and one of bis last injunctions to his son Har Govind 
was to sit fully armed on his throne and maintain an army to the 
best of his ability. This was the turning-point in the history of 
the Sikhs. Hitherto they had been merely an insignificant 
religious sect ; now, stimulated by* persecution, they became 
a militant and political power, inimical to the Mahommedan 
rulers of the countiy. 

When Har Govind was installed as guru, Bhai Budha, the aged 
Sikh who performed the ceremony, presented him with a turban 
and a necklace, and charged him to wear and preserve 
them as the founder of his religion had done. Guru aVSad*' 
Har Govind promptly ordered that the articles should 
be relegated to his treasury, the museum of the period. He said : 
“ My necklace shall be my sword-belt, and my turban shall be 
adorned with a ro}’^al aigrette.” He then sent for his bow, 
quiver, arrows, shield and sword, and arrayed himself in martial 
I style, so that, as the Sikh chronicler states, his splendour shone 
like the sun. 

The first four gurus led simple ascetic lives and were regardless 
of worldly affairs. Guru Arjan, who was in charge of the great 
Sikh temple at Amritsar, received copious offerings and became 
a man of wealth and influence, while the sixth guru became a 
military leader, and was frequently at warfare with the Mogul 
authorities. Several warriors and wrestlers, hearing of Guru Har 
Govind’s fame, came to him for service. He enrolled as his body- 
guard fifty-two heroes who burned for the fray. This formed 
the nucleus of his future army. Five hundred youths then came 
to him for enlistment from the Manjha, Doab and Malwa 
districts. These men told him that they had no offering to make 
to him except their lives ; for pay they only required instruction 
in his religion ; and they professed themselves ready to die in his 
service. The guru gave them each a horse and five weapons of 
war, and gladly enlisted them in his army. In a short time, 
besides men who required regular pay, hordes gathered round 
the guru who were satisfied with two meals a day and a suit of 
clothes every six months. The fighting spirit of the peopk 
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was routed and satisfied by the spiritual tand military leader. 
Har Govind was a hunter and eater of flesh, and cncouragell his 
followers to eat meat as giving thent strength and daring. 
It is largely to tkis practice that the Sikhs owe the superiority 
of their physique over their surrounding Hindu neighbours. 
The regal state that the guru adopted and the army that he 
maintained were duly reported to the emperor Jahangir. 

In the Autobiography of Jahangir it is stated that the guru 
was imprisoned in the fortre.s.s of (iwalior, with a view to the 
r^lization of the fine imposed on his father Guru Arjan, but the 
Sikhs believe that the guru beciime a voluntary inmate of the 
fortress with the object of obtaining seclusion there to pray for 
the emi^eror who had been ad\’ised to that effect by his Hindu 
astrologers. After a time Jahangir died and was suceeiided by 
Shah JAhan, with whom the guru was constantly at war. On 
three separate occasions after desperate fighting he defeated the 
royal troops .sent against him. Many legends arc told of his 
military prowess, for wliich there is no .space in this summary. 
The guru before his death at Kiratpur, on the margin of the 
Sutlej, instructed his grandson and succe.ssor, Guru Har Rai, to 
retain two thouamd two hundred mounted soldiers ever with him 
as a precautionary measure. 

Har Rai was charged with friendship for Dara Shikoh, the son 
QuruHmr Jahan, and also with preaching a religion 

ui/T *** distinct from Islam. He was, therefore, summoned to 
Delhi, but instead of going him.sclf he sent his son 
Ram Rai and shortly afterwards died. His ministry was mild but 
won him general respect. 

The eighth guru was the second son of Har Rai, but he died 
when a child and too young to leave any mark on 
K^Mbam j^tstory. His elder brother Ram Rai was passed over 
in his favour and also in favour of the next guru for 
ha\'ing altered a line of the Granth to please the emperor 
Aurangzeb. 

As the direct line of .succession died out with Har Krishan, the 
guruship harked back at this jjoint to leg I'lahadur, the .second 
Quru Te Govind and uncle of Har Rai. Teg Bahadur 

B^aduf. death for refusal to embrace Islam by 
Aurangzeb in a.d. 1675. It is of him that the legend 
is told that during his imprisonment m Delhi he was accu.sed by 
the emperor of looking towWds the west, in the direction oi the 
imperial zenana. 'Phe guru replied, “ Emperor Aurangzeb, I 
was on the top storey of my prison, but I was not looking at thy 
private apartments or at thy queen’s. J was looking in the 
direction of the Europeans who are coming from beyond the seas 
to tear down thy purdahs and destroy thine empire.’^ This 
prophecy became the battle-cry of tlie Sikhs in the assault on 
Delhi in 1857, 

Teg Bahadur was succeeded by the tenth and most powerful 
guru, his son Govind Singh ; and it was under him that what 
had sprung into existence as a quietist sect of a purely 
Qo^ad J’eligiotis nature, and had become a military society 
siagb* for self-protection, developed into a national movement 
which was to rule the whole of north-western India and 
to furnish to the British arms their stoutest and most worthy 
opponents. For some years after his father’s execution Govind 
Singh, then known as Gobind Rai, lived in retirement, brooding 
over the wrongs of his people and the persecutions of the fanatical 
Aurangzeb. He felt the necessity for a larger following and a 
stronger organization, and following the example of his Mahom- 
medan enemies used his religion as the basis of political power. 
Emerging from his retirement he preached the Khalsa, the 

pure,’’ and it is by this name Jiis follow'ers are now known. 
He, like his predecessors, openly attacked all distinctions of 
caste, and taught the equality of all men who would join him, 
and he instituted a ceremony of initiation with baptismal holy 
water by which all might enter the Sikh fraternity. 

The ^her castes murmured, and many of them left him, for 
he taught that the Brahmanical threads must be broken ; but 
the lower orders rejoiced and flocked in numbers to his standard. 
These he inspired with military ardour in the hope of social 
freedom and of national independence. He gave them outward 


signs of their faith in the five K’s — ^which will subsequently be 
explained — he .signified the military nature of their calling by the 
title of “ singh ” or “ lion ” and by the wearing of .steel, and he 
strictly prohibited the use of tobacco. The following are the 
main points of his teaching : Sikhs mu.st liave one form of 
initiation, sprinkling of water by five of the faithful ; they should 
worship the one invi.sible God and honour the memory of Guru 
Nanak and his succe.ssors ; their watchword should be, “ Sri wah 
guru ji ka khalsa, sri wah guru ji hi fatah ” (Khalsa of God, 
victory to God !), but they should revere and bow to nought 
visible save the Granlh Sahib, the book of their belief ; they should 
ocaisionally bathe in the sacred tank of Amritsar ; their locks 
should remain unshorn ; and they .should name themselves 
singhs or lions. Arms should dignify their per.son ; they should 
ever practise their u.se ; anci great would be the merit of tliose 
who fought in the van, who slew the enemies of their faith, and 
who despaired not although overpowered by superior numbers. 

The religious creed of Guru Govind Singh was the same as 
that of Guru Nanak : the God, the guru and the Granth remained 
unchanged. But while Nanak had substituted holine.ss of life 
for vain ceremonial, (juru Govind Singh demanded in addition 
brave deeds and zealous devotion to the Sikh cau.se as proof of 
faith ; and while he retained his predecessors’ attitude towards 
the Hindu gods and worship he preached undying hatred to the 
persecutors of his religion. 

During the spiritual reign of Guru Govind Singh the religious 
was partially eclipsed by the military spirit. 'I'lie Mahommedans 
promptly responded to the challenge, for the danger was too 
serious to be neglected ; the Sikli army was dispersed and two 
of Guru Govind Singh's sons were murdered at Sirhind by the 
governor of that fortress, and his mother died of grief at the cruel 
death of her grandchildren. The death of tlie emperor Aurangzeb 
brought a temporary lull : the guru assisted Aurangzeb’s suc- 
ce.ssor, Bahadur Shah, and was him.self not long after as.sassinatcd 
at Nander in the Deccan. As all the guru’s .son.s predeceased him, 
and as he was disappointed in his envoy Banda, he left no human 
successor, but vested the guruship in the Granth Sahib and 
his sect. No formal alteration has been made in the Sikh religion 
since Guru Govind Singh gave it his miliUiry organization, 
but certain modifications have taken place as the result of time 
£md contact with Hinduism. After the guru’s death the gradual 
rise of the Sikhs into the ruling power of northern India until 
they came in colli.sion with the British arms belongs to the 
secular history of the Punjab {q.v.). 

The chief ceremony initiated by Guru Govind Singh was the 
Khanda ka Pahul or baptism by the sword. This baptism may 
not be conferred until the candidate has reached an age 
of discrimination and capacity to remember obligations, 

.seven years being fixed as the earliest age, but it is moaiea, 
generally deferred until manhood. Five of the initiated 
must be present, all of whom should be learned in the faith. 
An Indian sweetmeat is stirred up in water with a two-edged 
sword and the novice repeats after the officiant the articles of his 
faith. Some of the water is sprinkled on him five times, and he 
drinks of it five times from the palms of his hands ; he then 
pronounces the Sikh watchword given above and promises 
adherence to the new obligations he has contracted. He must 
from that date wear the five K’s and acid the word singh to his 
original name. Tlie five K’s are (1 ) the kes or uncut hair of the 
whole body, (2) the kachh or short drawers ending above the knee, 
(3) the kara or iron bangle, (4) the khanda or small steel dagger, (5) 
the khanga or comb. The five K’s and the other esoteric observ- 
ances of the Sikhs mostly had a utilitarian purpose. When 
fighting was a part of the Sikh’s duty, long hair and iron rings 
concealed in it protected his head from sword cuts. The kachh 
or drawers fastened by a waist-band was more convenient and 
suitable for warriors than the insecurely tied dhoti of the Hmdus 
or the tamba of the Mahommedans. So also the Sikh’s physical 
strength was increased by the use of meat and avoidance of 
tobacco. Another Sikh ceremony is the kara parshad or com- 
munion made of butter, flour and sugar, and consecrated with 
certain ceremonies. The communicants sit round, and the kara 
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parshad is then distributed equally to all the faithful present, no 
matter to what caste they belong^ The object of this ceremony 
is to abolish caste distinctions. • 

There may be said to be three degrees of strictness in the 
obser/anccs of the Sikhs. There may first be mentioned the 
zealots such as the Akalis, who, though generally 
sikbimm illiterate, aim at observing the injunctions of 

of to-day. Guru Govind Singh; secondly, the true Sikhs or 
Singhs who observe his ordinances, such as the prohibi- 
tions of cutting the htiir and the use of tobacco ; and, thirdly, 
those Sikhs who while professing devotion to the tenets of the 
gurus are almost indistinguishable from ordinary Hindus, 
'rheso are largely Nanakpanti Sikhs, or followers only of Guru 
Nanak. The Nanakpanti Sikhs do not wear the hair lorig, nor 
use any of the outward signs of the Sikhs, though they reverence 
the Granlh Sahib and above all the memory of their guru. They 
are distinguished from the Hindus by no outward sign except 
a slight laxitv in the matter of caste observances. 

Sikhism attained its zenith under the military genius of 
Ranjit Singh. After the British conquest of the Punjab the 
military spirit of the Sikhs remained for some time in abeyance. 
Then came the mutiny, and Sikhs once more were recruited in 
numbers and saved India for the British crown. Peace returned, 
and during the next twenty or twenty-five years Sikhism reached 
its lowest ebb ; but since then the demand for Sikhs in the 
regiments of the Indian army and farther afield has largely 
revived the faith. 'Fhe establishment of Singh Sabhas, of Sikh 
newspapers, and the spread of education have largely tended in 
the same direction, but the strict ethical code of Sikhism and the 
number of its obligatory divine services have caused many to 
fall away from the faith : nor does the austere Sikh ritual appeal 
to women, who generally prefer Hinduism with its picturesque 
material worship and the brightness of its innumerable festivals. 
At the present day tlie stronghold of Sikhism still remains the 
great Phulkian states of Patiala, Nabha and Jind and the 
surrounding districts of Ludhiana, Lahore, Amritsar, Jullundur 
and Gujranwala. In these states and districts are recruited 
the soldiers who form one of the main bulwarks of the British 
empire in India. 

1 ^'or authorities sec Cunningham, History of the Sikhs ; Sir Lepe] 
Grilfin, Maharaja Tianjit Singh (" Rulers of India*' series, 1802) ; 
Falcon, Handbook on Sikhs ; and specially M. Macauliffe, The Sikh 
Religion: Its Gurus, Sacred Writings and Authors (6 vols., 1909) and 
two lectures before the United Service Institution of India on *' The 
Sikh Religion and its Advantages to the State " and ** How the Sikhs 
became a Militant Race." j 

SIKH WARS, two Indian campaigns fought between the Sikhs 
and the British, which resulted m the conquest and annexation 
of the Punjab (see Punjab). 

First Sikh War The first Sikh War was brought 

about by the insubordination of the Sikh army, which after the 
death of Ranjit Singh became uncontrollable and on the nth 
of December 1845 crossed the Sutlej, and virtually declared 
war upon the British. The British authorities had foreseen 
the outbreak, and had massed sufficient troops at Ferozepore, 
Ludhiana and Umballa to protect the frontier, but not to offer 
provocation. So complete were the preparations for advance 
that on the 12th, the day after the Sikhs crossed the Sutlej, 
Sir Hugh Gough, the command er-in-chief, marched 16 m. with 
the Umballa force to Rajpura ; on the 13th the governor-general, 
Sir Henry Hardinge, declared war, and by the i8th the whole 
army had marched 150 m. to Moodkee, in order to protect 
Ferozepore from the Sikh'attack. 

Wepied with their long march, the British troops were 
enjoying a rest, wheq the news came in that the Sikhs were 
advancing to battle at four o’clock in the afternoon. The 
British had some 10,000 men, and the Sikhs are estimated 
by some authorities as low as 10,000 infantry with aooo 
cavaliy and 22 guns. The battle opened with an artillery 
duel, m which the British guns, though inferior in weight, soon 
silenced the enemy, the 3rd Light Dragoons delivered a brilliant 
charge, and the infantry drove the enemy from position after 
position with great slaughter and the loss of seventeen guns. 
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The victory was complete, but the fall of night prewenled it 
fromtbeing folio weij up, and caused some of the native regiments 
to fire into each other in the confusion. 

After the battle of Moodkee Sir Henry Hardinge volunteered 
to serve as second in command under Sir Hugh Gough, a step 
which caused some confusion in the ensuing battle. 

At 4 A.M. on the 2 ist of December the British advanced 
from Moodkee to attack the Sikh entreiu^hed comp * * 
under the command of Lai Singh at Ferozeshah, orders having 
Ixjen sent to Sir Jolm Littler, in command at Ferozepore, to 
join the main British force. At ii a.m. the British wererin front 
of the Sikh position, but Sir John Littler, though on his way, 
had not yet arrived. wSir Hugh Gough wished to attack while 
there was plenty of daylight; but Sir Henry Hardinge re- 
asserted his civil authority as governor-general, and^orbade 
the attack until the junction with Littler was effected. The 
army then marched on to meet Littler and the battle did not 
licgin until between 3.30 and 4 p.m. The engagement opened 
with an artillery duel, in which the British again failed to gain 
the mastery over the Sil^. The infantry, therefore, advanced 
to the attack ; but the Sikh muskets were good as the British, 
and fighting behind entrenchments they were a most formidable 
foe. Sir John Littler ’s attack was repulsed, the 62nd regiment 
losing heavily in officers and men, wliile the sepoys failed to 
support the European regiments. But the Moodkee force, 
undaunted, stomed and captured tlie entrencliment, though 
the different brigades and regiments lost position and became 
inixed up together in the darkness. The army then passed the 
night on the Sikh position, while the Sikhs prowled round 
keeping up an incessant fire. In the morning the British found 
that they had captured seventy-three pieces of cannon and were 
masters of the whole field ; but at that moment a fresh Sikh 
army, under Tej Singh, came up to the assistance of the scattered 
forces of Lai Singh. The British were exhausted with their 
sleepless night, the native troops were shaken, and a determined 
attack by this fresh army might have won the day ; but Tej 
Singh, after a half-hearted attack, which was repulsed, marched 
away, whether from cowardice, incapacity or treason, and left 
the British masters of the position. 

After the battle of Ferozeshah the Sikhs retired behind the 
Sutlej, but early in January they ajfain raided across the river 
near Ludhiana, and Sir Harry Smith was detached 
to protect that city. On the 21st of January he was 
approaching Ludhiana when he found the Sikhs under Runjoor 
Singh in an entrenched position flanking his line of march at 
Budhowal. Sir Harry Smith passed on without fighting a general 
action, but suffered considerable loss in men and baggage. 
After receiving reinforcements Sir Harry again advanced from 
Ludhiana and attacked the Sikhs at Aliwal on the 28th of 
January. An attack upon the Sikh left near the village of 
Aliwal gave Sir Harry the key of the position, and a ^iant 
charge by the i6th Lancers, which broke a Sikh square, com- 
pleted their demoralization. The Sikhs fled in confusion, losing 
sixty-seven guns, and by this battle were expelled from the 
south side of the Sutlej. 

Ever^ since Ferozeshah Sir Hugh Gough had been waiting 
to receive reinforcements, and on the 7th of February his siege 
train arrived, while on the following day Sir Harry 
Smith’s force returned to camp. On the loth of ^®*'*®"* 
February Sir Hugh attacked the Sikhs, who occupied a strong 
entrenched position in a bend of the Sutlej. After two hours’ 
cannonading, the infantry attack commenced at 9 a.m. Tlic 
advance of the first brigade was not immediately successful, 
but the second brigade following on carried the entrenchments. 
The cavalry then charged down the Sikh lines from right to left 
and completed the victory. The Sikhs, with the river behind 
them, suffered terrible carnage, and are computed to have lost 
10,000 men and 67 guns. The British losses throughout the 
campaign were considerably heavier than was usual in Indian 
warfare ; but this was partly due to the fact that the Sikhs were 
the best natural fighters in India, and partly to the lack of 
energy of the Hindostani sepoys. After the battle of Sobraon 
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the Britiuh advanced to Lahore, where the treaty of Laliore 
was signed on the iith of Marcli. * »• 

Second Sikh War {/S^S-4 q ). — For t\^o years after the battle 
of Sobraon the Bnnjab remained a British protectorate, with 
Sir Henr)^ Lawrence as resident ; but the Silohs were unconvinced 
of their military inferiority, the Rani Jindan and her ministers 
were constantly intriguing to recover their power, and a furtlier 
trial of strength was inevitable. The outbreak came at Multan, 
where on the 20th of April 1848 the troops of the Dewan 
Mulriij broke out and attacked twf) British officers, Mr Vans 
Agnew and Lieutenant Anderson, eventually murdering them. 
On hearing of the incident, l.ieut. Herbert Edwardes, who was 
Sir Henr>' Lawrence’s assistant in the Derajat, advanced upon 
Multan with a force of levies drawn from the 1 ‘athan tribes of 
the fronffer ; but he was not strong enough to do more than keep 
the enemy in check until Multan was invested by a Bombay 
column under General Whish. In the meantime Edwardes 
wished for an immediate British advance upon Multan ; but 
Lord Gough, as he had now bec(jme, decided on a cold season 
campaign, on the ground that, il the Sikh government at Lahore 
joined in the rising, the British would require all their available 
strength to suppress it. Multan was invested on the 18th of 
August by General Whish in conjunction with the Sikh general 
Shere Singh; but during the course of the siege Shere Singh 
deserted and joined the rebels, thus turning the rising into a 
national war. The siege of Multan was temporarily abandoned, 
but was resumed in November, when Lord Gough’s main advance 
had begun, and Mulraj surrendered on the 22nd of January. In 
the meantime Lord Gough had collected his army and stores, 
and on the gth of November crossed the Sutlej. 

On the 22nd of November there was a cavalry skirmish at 
Ramnagar, in which General Cureton and ( olonel Havelock were 
killed. For a month after this Lord Gough remained 
wMttJ!"' inactive, waiting to be reinforced by General Whish 
from Multan; but at last he decided to advance 
without General Whish, and fought the battle of Chillian walla 
on the 13th of January 1849. Lord Gough had intended to 
encamp for the night ; but the Sikh guns opening fire revealed 
the fact that their army had advanced out of its intrcnchrnents, 
and Lord Gough decided to seize the opportunity and attack 
at once. An hour’s artillery duel showed that the Sikhs had the 
advantage both in position and guns, and the infantry advance 
commenced at three o’clock in the afternoon. The battle resulted 
in great loss to the European regiments, the 24th losing all its 
officers in a few minutes, while the total loss in killed and wounded 
amounted to 2338 ; but when darkness fell the Bntish were in 
possession of the whole of the Sikh line. Lord Gough subse- 
quently retired to the village of (ffiillianwalla, and the Sikhs 
returned and carried off their guns. After the battle Lord Gough 
received an ovation from his troops, but his losses were thought 
excessive by the public in England and the directors of the East 
India Company, and Sir Charles Napier was appointed to super- 
sede him. Before, however, the latter had time to reach India, 
the crowning victory of Gujrat had been fought and won. 

, After the fall of Multan General Wliish marched to join Lord 
Gough, and the junction of the two armies was effected on the 
aujtmt, February. In the meantime the Sikhs had 

withdrawn from their strong intrenchments at Russool, 
owing to want of provisions, and marched to Gujrat, which Lord 
Gough considered ^ favourable position for attacking them. 
By a series of short marches he prepared the way for his “ last 
and best battle.” In this engagement, for the ftrst time in either 
of the Sikh wars, the British had the superiority in artillery, in 
addition to a picked force of 24,000 men. The battle began on 
the morning of the 21st of Februar}^ with two and a half hours’ 
artillery fire, which was overwhelmingly in favour of the British. 
At 11.30 A.M. Lord Gough ordered a general advance covered 
by the artillery ; and an hour and a half later the British were 
in possession of the town of Gujrat, of the Sikh camp, and of the 
enemy’s artillery and baggage, and the cavalry were in full 
pursuit on both flanks. In this battle the British only lost 96 
killed and 700 wounded, while the Sikh loss was enormous, in 


addition to 67 guns. This decisive victory ended the war. On 
the 1 2th of March the Sikh leaders surrendered at discretion, 
and the Punjab was aniaexed to British India. 

See Sir Charles Gough and A. D. Innes, The Sikhs and the Sikh 
Wars (1897) ; and K. S. Rait, Life and Campaigns 0/ Viscount Gough 
(1903). 

SIKKIM, called by Tibetans Dejong (“ the rice country ”), 
a prtJtected stale of India, situated in the ea.stem Himalaya, 
between 27° 5' and 28® 9' N. and between 87° 59’ and 88*^ 56’ E. 
It comprises an area of 2818 sq. m. of what may be briefly 
described as the catclunent basin of the headwaters of the rivers 
Tistaand Rangit. On the S. and S.E., branches of these rivers 
form the boundary between Sikkim and British India, while 
on the W., N. and N.E. Sikkim is separated from Nepal, l ibet 
and Bhutan by the range of lofty mountains which culminate 
in Kinchinjunga and form a kind of horse-shoe, whence dependent 
spurs project southwards, gradually contracting and lessening 
in height until they reach the junction of the Rangit and the 
Tista. Thus the country is split up into a succession of deep 
valleys surmounted by open plateaus cut off from one another 
by high and steep ridges, and lies at a very considerable elevation, 
rising from 1000 ft. above sea-level at its southern extremity 
to 16,000 or 18,000 ft. on the north. The main trade-passes int(j 
'ribet, such as the Jelep (14,500), Chola (14,550), and Kangra-la 
(16,000), are not nearly so high as in the western Himalaya, 
while those into Nepal are less than 12,000 ft. 

Physical Features. —Small though the country is, a wide variation 
of climate makes it pccuharly mtcresting. From a naturalist’s 
point of view it can be divided into three zones. The lowest, stit tell- 
ing from 1000 to 5000 ft. above sea level, may be called the tropical 
zone ; thence to 13,000 ft., the upper limit of tree vegetation, Hit? 
temperate ; and above, to the line of perpetual snow, the alpinci. 
Down to about i8bo Sikkim was covered with dense forests, only 
interrupted where village clearances had bared lh(^ slopes for agni- 
culture, but at the present time this description does not apply b^fow 
(>000 ft., the upper limit at which maize ripens ; for here, owhife ih 
increase; of popula.tion (particularly the immigration of JMbpaleso 
.settlers), almost every suitable spot has been cleared for cultivation^ 
Lhe exuberance of its flora may be imagined when it is consniefcd 
that the total flowering plants comprise some 4000 spt'cies ; there are 
more than 200 different kinds of ferns, 400 orchid.s, 20 bamboos, 30 
rhododendrons, 30 to 40 primulas, and many other genera arc equally 
profusK! ; ill fact Sikkim contains types of every flora from the 
tropics to the poles, and probably no other country of equal or laiger 
extent can present such infinite variety. Butterflies abound and 
comprise about boo species, while moth.s arc estimated at 2000. 
Birds are profusely represented, numbering between 500 ,anc] 600 
sp^ics. Among mammals, the most interesting are the snow leopard 
{Pelts umca), the cat-beai* {Aelurus fulgens), the musk deer {Mosohus 
moschip rus) and two species of goal antelope {Neniorhaedus buhaltnus 
and Cemas goral). Copper and lime arc the chief minerals found and 
worked in Sikkim, but they are of httle commercial value at present. 

Government and Population.- Thet population is essentially agri- 
cultural, each family hving in a house on its own land : there are no 
towns or villages, and the only collection of houses, outside the Lachen 
and Lachung valleys, are the few that have sprung up round country 
market-places, such as Rhenock, Dikkeling and Gangtok ; but in the 
above-mentioned valleys the inhabitants, who are Bhutanese in 
origin and herdsmen in occupation, have large clusters of well-built 
houses at various altitudes up the valleys, which they occupy in 
rotation according to the season of the year. 

The seat of government, or in other words the palace of the raja, 
was formerly situated at Rubdentze ; but when that place was taken 
and destroyed by the Gurkhas, anew palace was built at Tumlong, 
close to Uic eastern and Til^tan boundary, while a subsidiary 
summer residence was erected on the other side of the Chola range 
at Chumbi, in the Am-mochu valley. At the present time the raja 
and his court remain in the more open country at Gangtok, where 
the British political ofiicer and a small detachment of native troops 
are also stationed. 

The first regular census of Sikkim, in 1901, returned the population 
at 59,014, showing an apparent increase of nearly twofold in the 
decade. Of the total, 65 % were Hindus^ and 35% Buddhists. 
The Lepchas, supposed to be the original inhabitants, numbered 
on^ 8000, while no less than 23,000 were immigrants from Nepal. 

tiic state rehgion is Buddhism as practised in Tibet, but is not 
confinedto one particular sect ; while among the heterogeneous popu- 
lation of Sikkim all manner of religious cults can be found. Educa- 
tion is at a low ebb, though the monasteries are supposed to maintain 
schools, and missionary enterprise has established others. 

The revenue of Sikkim has increased under British guidance from 
Rs.2o,ooo a year to nearly Rs. 1,60,000, derived chiefly from a land 
and poll tax, excise, and sale of timber : the chief expenditure is on 
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the maintenance of the stale, which practicall}^ means the raja’s 
family, and on the improvement of communications. The country 
ha.9 a complete system of mountain roads, budged and open to anirtim 
(but not cart) traffic. British trade with Central Tibet is caitied over 
the Jelep route, on the southeastern border of Sikkim. 

History. — The earliest inhabitants of Sikkim weie the Hong-pa 
(ravine folk), better known as Lepchas, probably a tribe of Inao- 
Chinese origin ; but when or how they migrated to Sikkim is un- 
known. The reigning family, however, is Tibetan, and claims descent 
from one of the Gyalpos or princelings of eastern Chinese Tibet ; their 
ancestors in course of several generations found their way westwards 
10 Lhasa and Sakya, and thence down the Am-tnochu valley j finally, 
about the year 1604, Penchoo Namyg6 was bom at Gangtok, and 
in 1641, with the aid of Lha-tsan Lamn and two other priests of the 
Duk-pa or Red-hat sect of Tibet, overcame the Lepcha chiefs, who 
had been warring among themselves, established a firm government 
and introduced Buddhist Lamaism as a state religion. His son, 
Tensung Naniyg6, very largely extended his kingdom, but much of it 
was lost in the succeeding reign of Cliak-dor NamygA (r 700-1 71 7), 
who is credited with having designed the alphabet now in use among 
the Lepchas. 

Ill the beginning of the 18th century Bhutan appropriated a large 
tract of country on the east. Between 1776 and 1752 Sikkim w’as 
constantly at war with the victorious Gurkha.^, who W'ere, however, 
driven out of part of their conquests by the Chinese in 1792 ; but it 
was not until i8i6 that the bulk of what is known to us as Sikkim 
wa.s restored by the British, after the defeat of the Nepalese by 
General Ochterlony. In 1839 the site of Darjeeling was ceded 
the raja of Sikkim. In 1849 the British resumed the whole of the 
plains (Tarai) and the outer hills, as punishment for repeated insults 
and injuries. In 1861 a British force was required to impose a treaty 
defining good relations. The raja, however, refused to carry out his 
.obligations and defiantly persisted in living in Tibet ; his administra- 
tion was neglected, his subjects oppressed, and a force of Tibetan 
soldiers was allowed, and even encouraged, to seize the road and 
erect a fort within sight of Darjeeling. After months of useless re- 
monstrance, the government was forced in 1888 to send an expedi- 
tion, which drove the Tibetans back over the Jelep pass. A con- 
vention was then concluded mth China in 2890, whereby the Briti.*di 
protectorate over Sikkim was acknowledged and the boundary of the 
state defined ; to this was added a supplemental agreement relaUng 
to trade and domestic matters, wliich was signed in. 1893. Since | 
that time the government has been conducted by the maharaja, 
assisted by a council of seven or eight of his leading subjects, and 
guided by a resident British officer. Crime, of wliich there is little, 
IS punished under local laws administered by kaus or petty chi^^. 
Since 1904 political relations with Sikkim, which had formerly been 
conducted by the lieutenant-governor of Bengal, have beCn in the 
hands of the Viceroy. 

Hajas of Sikhim (Doiong-Gyalpo) : Fonchoo Namgyi6 (1641- 
1O70), Tensung Narogye (1670-1700), Cl^-dor , Namgy6 (1700- 
1717), Gyur-m6 Namgy6 (1717-1734), Penchoo Namgy6 (1^4^ 
1780), Tenzing Namgj^& (1780-rj^o), Cho-phoe Namgy6 (1790- 
1801), Sikhyong Namgyi (1861-1874), Tlio-tub Namgy^ (*874), the 
maharaja, whose son haa been educated at Oxford. 

Authorities. — Sir J. W, Edgar, Meport on a Visit ip Sikkim and tho 
Tibetan Frontier in iSj^ (Calcutta, 1874) ; Macajlay, Report on ^ 
Mission to Sikkim ana the Tibetan Frontier (Calciitm, 1883) ; The 
GaeeUeer of Sikhim (Calcutta, 1894) ; Hooker, HimtUayan fommals 
(London, 1854) ; L. A. Waddell, Lamaism (London, 1^5) ; Among 
the Himalayas (London, 1898) . (A. W. P.) 

SILA, a mountainous forest district ol C!^abria> Italy^ ip the 
E. of Cosenza, extending for some 37 m. N. to S. and 25 ip, E. 
to W, The name goes back to the Greek pez'iod, and then pro- 
bably belonged to a larger extension of temtoiy than at present. 
In ancient times these mountains supplied timber tp the Greeks 
for shipbuilding, the forests have given way pastures 1» 
some extent ; but a part of them, which belongs to the ;state, hi 
maintained. Geologic^y these mountains, which consist of 
granite, gneiss and mica schist, the oldest portion of the 
Italian peninsula; their culminatiij^g point is the Botte Donato 
(6330 ft.), and they are not free of snow until .t|ie late spring, 
^ey are very rarely explored by travellers. 

HILANIOK, a Greek sculptor of the 4 th centuty Be ^as 
noted as a portrait-scidptor. Of two of hisj.wOTK^, his Heads, of 
Plato and of Sappho, we possess, what seerff jta be copies. Both 
are of simple ideal type, the latter of course nptii^tly aporjr^ 
since Sappho lived befpre the age, of portrait 'Phle b^eat pqpy, ^ 
the Plato is in the yatican,*; . . ^ 

9|LM {A. proplbt ind 

was the com^paiwii of.St Pw jO^ thf , ?eeond JovttTjufy^ 
took the place former]^ held by Ipjarhaba^* , The W gm ff 
S. Galatia, Troas, pHiUppi (whefe be. wjas 
salonica and Beroea, where Silas wasieft with though 


be afterwards rcjoine*d Paul at Corinth, He is in all pi^bability 
the .Silvanus ^ wheels associated with Paul in the letters to the 
Thessalonians,*mentionetl again in 2 Cfir. i. 19, and the bearer and 
amanueilsis of i Peter (see v. ;i2^. It is possible, indeed, that he 
has an even closer connexion with this letter, and some scholars 
(e.g. R. Scott in The Pauline Epistles, 1909) are inclined to give 
him a prominent plage among the, writers pf the New Testament. 
H6 was of Jewish birtH and probably also a*B.oman citizen. 

SILAY, a town of the province of N^ros Occidental, island of 
Negro,’., Philippine Islands, on the N.W, coast, about 1^0 m. N. 
of Bacolod, the capital of the province. Pop. (1903, after the 
annexation of Guimbalon and a portion of Eustaquio Lopez) 
22,000. There are more than fifty barrios or villages in tlie town 
and the largest of these had, in 1903, ,383a inhabitagjs. The 
language is Vi^yan. There is a considerable coasting tode, 
sugar, brought by a tramway from neighbouring towns, is shipped 
from here, and the cultivation of sugar-cape is an important in- 
dustiy ; Indian corn, tobacco, hemp, cotton and b^icao arc also 
grown. 

SILCHAR, a town 'of British India, in the Cachar district of 
Eastern Bengal and Assam, of which it 'is the headquarters. 
Pop. (1901) 9256. It is situated on the left b£(.n^ of the river 
Barak, wilh a station on the Assam-Beai^al railway, 271 m. 
N. of Chittagong. Silchar is the centre of on important tea 
industry, and the headquarters of the volunteer corps known 
as the Surma Valley Light Horse, 

SILGHESTER, a parish m the north of Hampshire, England, 
about 10 m. S. of Reading, containi^ tlie site of the Romano- 
British town Galleva Atrebatum. This site has been lately 
ejylored (1890-1909) and the whole j^lan of the ancient town 
within the walls recovered ; unfortunately the excavators had 
to abandon their task before the suburbs, cemeteries and what- 
ever else may lie outside the walls have been examined. The 
results are published in Archaeologia, the ofhdal orgkn of the 
London Society of Antiquaries (see Bwain : Roman). M the 
excavations proceeded, the areas excavated were covered in again, 
but the ruins of the town hall, which Ime been famous since the 
J2th century, still remain. The smdler and movable objects 
found in the excavations have been deposited by the.duke of 
Wellington, owner of the site of CaUe*r^ m the Keading museum. 

8ILENU8, a primitive Phrygian deity of woods and springs. 
As the reputed inventor of music he was confounded with 
Maxsyas. He also possessed the gfft ol .prophecy^ but, like 
Proteus, would only impart information on, compulsion ; when 
surprised in a drunken sleep, he could be bound with chains 
of flowers, and forced to prophesy and sing (Virgil, Erf. vi., where 
he gives an a|cc6unt of the creation of thp world, j! cf. Aelian, 
Far. hi$U iii. 18). In Greek mythology be is the son of Hermes 
(or Pan) and a nymph. He is the constaat companion of 
Dionysus, whom he was said to have instructed in the cultivation 
of the vine and the keeping of bees. He fought by his side jn the 
wax against the giants and was his companion in his travels 
and adventures. The story of Silenus was often the subject of 
Athenian satyric drama. Just as there were supposed to be 
several Pans and Fauns, so there were many Silehuses, >yhose 
father was called Papppsilenus (" Daddy Sflenus ”), represented 
as completely covercri with hair and more animal in appeaxanoe. 
q’he usual attributes of Silenus were the win^Jciu (from Wfhich 
he is inseparable), a crown of ivy, the Bac(;hic '^fsd^, the 
imd sometimes ,the, panther. In art He generally > Spears as a 
little pot-bellied old; man, with a snub nose: and a Wd head, 
riding on an ass and supported by satyrs ; or he is depictjsd 

K ’ asitep 'on his wineskin, ^hifclj bestrides. 

.t;ype is the Vatican, ,oi Silenus caDyihg 
the kufliat Dionysus, and themarblegmup hrom^tlie villa Borghese 
in'the Louvre.' ^ . '■ .•'•loi'M 


See Pr^er-'Rpbert, OHeehischi Hfythoksie, pm ; 
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SILESIA, the name of a district in the east of Europe, the giyiater 
part of which is included in the Germaii empire and is known as 
German Silesia. smaller port, called Austrian Silesia, b 
included in the empire of Austria-Hungary., 

German Silesia. 

German Silesia b Jiounded by Brandenburg, Posen, Russian 
Poland, Galicia, Austrian Silesia, Moravia, Bohemia and the 
kingdom and provmce of Saxony. Besides the bulk of the old 
duchy of Silesia, it comprises the countship of Glatz, a fragment 
of the Neumark, and part of Upper Lusatia, taken from the 
kingdom of Saxony in 1815. The province, which has an area 
of I5 i 576, sq. m. and b the largest in Prussia, b divided into three 
government dbtricts, those of Lie^tz and Breslau comprising 
lower Silesia, and of Oppeln taking in the greater part of moun- 
tainous Silesia. 

PhysiomphicaUy Silosb is roi^hly divided into a flat and a 
hilly poruon by the so-called Sil^ian Langental, which begins 
on the south-east near the river Malapane, and extends across the 
provmce in a west-by-north direction to the Black Elster, following 
in part the valley of the Odor. The south-east part of the province, 
to the east of the Oder and south of the Malapaoe, consists of a 
hiUy outpost of the Carpathians, the Tamowitz plateau, with a 
mean elevation of about 1000 ft. To the west of the Oder the land 
rises gradually from the Langental towards the southern boundary 
of the province, which is fonned by the central part of the Sudetic 
system, including the Glatz Mountains and the Eiesengebirge 
(Schneekoppe, 5260 ft.). Among the loftier elevations in advance 
of this southern barrier the most conspicuous is the Zobten (2356 ft.). 
To the north and nOrth-east of the Oder the province belongs almost 
entirely to the great North-German plain, though a hilly ridge, rarely 
attaining a height of xooo ft., may be traced from east to west, 
assorting itself most definitely in the Katzengebirge. Nearly the 
whole of Silesia lies within the basin of the Oder, whi^ flows through 
it from south-east to north-west, dividing the province into two 
approximately equal parts. The Vistula touches the provmce on 
the south-east, and receives a few small tributaries from it, while 
on the west the Spree and Black Elster belong to the system of 
the Elbe. The Iser rises among the mountains on the south. Among 
the c^ef feeders of the Oder are the Malapane, the Glatzer Neisse, 
the Ikatzbach and the Bartsch ; the Bober and Queiss flow through 
Silesia, but join the Oder beyond the frontier. The only lake of 
any extent is the Schlawa See, y m. long, on the north frontier; 
and the only navigable canal, the Klodmtz canal, in the mining 
district of upper Sueaia. Tbore is a considerable diflerence in the 
climate of Lower and Upper Silesia ; some of the villages in the 
Kiesengebirge have the lowest mean temperature of any inhabited 
place in Prussia (below 40^ F.). 

Of the total area of the province 56 % is occupied by arable land, 
10*2 % by pasture and meadow, and nearly 29 % by forests. The 
soil along the foot of the mountains is generally go^, and the district 
between Katibor and Liegnitz, where 70 to 80 % of the sudace is 
under the plough, is reckoned one of the most fertile in Germany. 
The parts of lower Silesia adjoining Brandenburg, and also the district 
to the east of the Odor, are sandy and comparatively unproductive. 
The difleront cereals are all grown with success, wheat and rye 
sometimes in quan\ity enou^ for exportation. Flax is still a 
frequent crop in the hilly districts, and sugar-beets are raised over 
large areas. Tobacco, oil-seeds, chicory and hc^ may also be 
specified, while a little wine, of an inferior quality, is produced near 
Griinbcrg. Mulberry rrees for silk-culture have been introduced 
and thrive fairly. Large estates are the rule in Silesia, where about 
, a third of the land is in the hands of owners possessing at least 
2SO acres, while properties of 50,000 to 100,000 acres are common. 
The districts of C^peln and Liegnitz are among the most richly 
wooded parts of Pnissia. The merino ^eep was introduced by 
Frederick the Great, and since then the Silesian breed has been 
greatly improved. The woods and mountains harbour large 
quanuties of game, such as red deer, roedeer, wild boars and hares. 
The fidieiy included salmon in the Oder, trout in the mountain 
streams, and caxp In the small lakes or ponds with which the province 

wealth of Silosia, however, lies underground, in the 
shape ol large stores of coal and other minerals, which have been 
worked ever since the 12th century. The ccmI measures of Upper 
Silesia, in the south-east p^ Of Hm province, are among Ihe most 
extensive in continental Europe, and there is anotheriaige field 
near Waldenburg in the south-w^ The output in 1905 exceeded 
54 million tons, valued at ;^i2,5oo,ooo sterling, and equal to more 
than a quarter of the entire yield of Germany. The district of 
pppein also contains a great quantity of Iron, the production in 
1^5 amounting to 862,000 tons). The deposits oi zinc m the vicinity 
ol Beuthen are perhaps the richest in the world, and produce two- 
thirda of the sine ore of Germany (609,000 tons;. Tne remaixdng 
mineral products include lead, from which a considcirable quantity 


of silver is extracted, copper, cobalt, arsenic, the rarer metal cadmium, 
alum, brown coal, marole, and a few of the commoner precious 
stones, jaspers, agates* and amethysts. The province contains 
scarcely any salt or brine ^riogs, but there are well-known mineral 
springs at Warmbrunn^ Salzbrunn and several other places. 

A busy manufacturing activity has long been united with the 
underground industries of Silesia, and the province in this respect 
is hardly excelled by any other part of Prussia. On the plateau of 
Tamowitz the working and smelting of metals is the predominant 
industry, and in the neighbourhood of Beuthen, Komgehutte and 
Gleiwitz there is an almost endless succession of iron-works, zinc- 
foundries, machine-shops and the like. At the foot of the Riesengc- 
birge, and along the southern mountain line generally, the textile 
industries prevail. Weaving has been practised in Silesia, on a 
large scale, since the 14th century ; and dilesian linen still maintains 
its reputation, though tlie conditions of production have greatly 
changed. Cotton and woollen goods of all kinds are also zc^e in 
large quantities, and among the other industrial products are beetroot 
sugar, spirits, chemicals, tobacco, starch, paper, pottery, and 
** Bohemian glass.” Lace, somewhat resembling that of Brussels, 
is m^e by tlie women of the mountainous districts. The trade of 
Silesia is scarcely so extensive as might be expected from its im- 
portant industrial activity. On the east it is hampered by the 
stringent regulations of the Russian frontier, and the great waterway 
of the Oder, though in process of being regulated, is sometimes too 
low in summer for navigation. The extension of llie railway system 
hi^, however, had its usual effect in fostering commerce, and the 
mineral and manufactured products of the province are freely 
exported. 

At the census nf 1905 the population of Silesia was 4,942,611, 
of whom 2,120,361 were Protestants, 2,765,394 Catholics and 
46,845 Jews. The density is 317 per sq. m., but the average is 
of course very greatly exceeded in the industrial districts such 
as Beuthen. Three-fourths of the inhabitants and territory are 
German, but to the east of the Oder the Poles, more than 1,000,000 
in number, form the bulk of the population, while there are about 
15,500 Czechs in the south part of the province and 25,000 Wends 
near Liegnitz. The Roman Catholics, most of whom are under 
the ecclesiastical sway of the prince bishop of Breslau, are 
predominant in Upper Silesia and Glatz ; the Protestants prevail 
in I^wer Silesia, to the west of the Oder, and in Lusatia. The 
nobility is very numerous in Silesia, chiefly in Uie Polish districts. 
The educational institutions of the provmce are headed by the 
university of Breslau. In 1900 the percentage of illiterate 
recruits, in spite of the large Polish-speaking contingent, was only 
0*05. The capital and seat of the provmcdal diet is Breslau 
{q.v,\ which is also 1^ far the largest and most important town. 
The towns next in point of size are Gorhtz, Liegnitz, Konigshiittc, 
Beuthen, Schweidnitz, Neisse and Glogau. The province sends 
thirty-five members to the Reichstag and sixty-five to the 
Prussian chamber of deputies. The government divisions of 
Breslau and Oppeln together form the district of the 6th army 
corps with its headquarters at Breslau, while Liegnitz belongs 
to that of the 5th army corps, the headquarters of which are at 
Posen. Glogau, Glatz and Neisse are fortresses. 

History . — ^The beginnings of Silesian history do not reach back 
beyond the loth century a.d., at which time the district was 
occupied by clans of Slavonic nationality, one of which derived 
its name from the mountain ZUnz (mod. Zohtenburg), near 
Breslau, and thus .gave rise to the present appellation of the 
whole provmce. The etymology of place-names suggests that the 
origins population was Celtic, but this conjecture cannot be 
verified m any historical records. About the year 1000 the 
Silesian clans were incorporated in the kingdom of Poland, 
whose rulers held their ground with difliculty against continuous 
attacks by the kings of Bohemia, but maintained themselves 
successfully against occasional toids from Germany. The 
decisive factor b the separation of Silesia from Pol^d was 
furnished by a partition of the Polish croon’s territories in 1138. 
Silesia was henceforth constituted as a separate principality, 
and b 1201 its political seveiiance from Poland became complete. 

A yet more important result of the paitition of 1138 was the 
transference of Suesia to the German nation. The bdependent 
dynasty which was then established was drawn under the 
muence of the German king, Frederick Barbarossa, and two 
princes who b 1163 divided the sovmignty among tiiemselyes 
as di^es of Upper and Lower Silesia inaugurated the policy 
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of invitinj^ GermiUi colonists to liieir vacant domains. More 
extensive immigrations followed, in the course of which the whole 
ot Silesia was covered with German settleihent8« The numerous 
townships which then q^rang up acquired rights of self-govern- 
ment according to German &w, Breslau being refounded about 
1250 as a German to^, and a feudal organii^tion was introduced 
among the landholding nobility. By the end of the 1 3th century 
Silesia had virtually become a German land. 

This ethnical transformation was accompanied by a great 
rise in material prosperity. Large areas of forest, or swamp 
were reclaimed for agriculture; the great Silesian industries 
of mining and weaving were called into existence, and Breslau 
grew to be a leading centre of exchange for the wares of East and 
West. The growing resources of the Silesian duchies are exempli- 
fied by the strength of the army with which He^ II,, duke of 
Lower Silesia, broke the force of the Mongol invasion at the 
battle of Uegnitz (1241), and by the glamour at the court of the 
Minnesinger, Henry IV. (1266-1290). This prosperity, however, 
was checked by a growing tendency among the Silesian dynasties 
to make partitions of their territories at each new succession. 
Thi^ by the end of ^e 14th century the country bad be^ split 
up into 18 principalities : ^eslau, Brieg, Glogau, Jauer,, Liegmtz, 
Miinsterberg, OIs, Schweidnitz and Steinau in Lower Silesia; 
Beuthen, FaJkenberg, Kosel, Neisse, Oppeln, Ratibor, Strehlitz, 
Teschen and Troppau in the upper district. The petty rulers 
of these sectioi^ wasted their strength with uitemecine quarrels 
and proved quite incompetent to check the lawlessness of their 
feudal yas^. Save under the vigorous rule of some dukes 
of Lower Silesia, such as Henry I. and Boiko I., and the above- 
named Henry II. and IV., who succeeded in reuniting most of 
the principalities under their sway, the country f^ into a, state 
of growing anarchy. 

Unable to institute an effective national government, and 
unwilling to attach themselves again to Poland, the Silesian 
princes b^an about 1290 to seek the protection of toe German 
dynasty then ruling in Bohemia, The intervention of these 
kings resulted in the establishment of their suzerainty over the 
whole of Silesia and toe appropriation of of its petty 

states as crown domains. The earliest of these Bohemian 
overlords. King John and the emperor Charles IV., fully justified 
their intrusion by the vigorous way in which they restored order 
and regularized toe administration ; in particular, toe cities 
at this time attained a high degree of material prosperity and 
political importance. Under later rulers the connexion with 
Bohemia brought the Silesians no benefit, but involved them 
in the destructive Hussite wars. At the outbreak of this conflict 
in 1420 they gave ready support to their king Sigismund against 
the Bohemian rebels, whom they t^arded as dangerous to toeir 
German natioi^ty, but by this act they exposed themselves 
to a series of invasions (1425-1435) by which toe country was 
severely devastated. In consequence of these raids the German 
element of population in Uppw Silesia permanently lost ground ; 
and a complete restitution of toe Slavonic nationality seemed 
imminent on toe appointment ^ the Hussite, George f odiebrad, 
to the Bohemian kingship in 1457. Though most of toe Silesian 
dynasts seemed ready to acquiesce, the burghers of Breslau 
fiercely repudiated the new suzerain, and before he could enforce 
his claims to homage he was ousted by tlie Hunipu’iati king, 
Matthias Corvinus, who wasxeadfiy recognized as overlord (1469! 

Matthias enforced his authori^ by the vigorous use of h^ 
mercenaries and by wholesale Confeksations of the lands Of turbu- 
lent nobles. By instituting a permanent diet of Silesian princes 
and estates to co-operate with his vioegerent,he took an into^riant 
step towards the abolitioik of pairtieul^m and toe establishment 
of an effective central government. In spite of these rearms 
toe Sfiesiains, who felt severely the financial exaotioiis of Mattisto; ' 
began to resent the control of the Bohemian crown. Profitmg 
by the feebleness of Matthias* suoeessor Vladislav, theyoxtorted ^ 
::oncessions which secured to them 4 ptitotiw 
These privileges still remmned to them at toe ontest ol too 
religious Refoimation, winch the Siksiam, k spite of tM 
Catoolic zeal during the Hussite wars, adeepted teadi^'^ai^ 


carrie4 out adth singulariy little opposition from wiftiin or 
without. But a dr&stic revolution in their government was 
imposed upon {hem by ^ German king, Fei^iinand I., who 
had been prevented from interference dunng his early reign by 
his WOTS wito the Turks, and who showed little disposition to 
check the Reformation in Silesia by forcible means, but subse- 
quently reasserted the control of the Bohemian crown by a 
series of important enactments. He aboliihed aU privileges 
which were not secured by charter and imposed a more rigidly 
centralized scheme of government in which toe activities. of the 
provincial diet were restricted to some judicial and financial 
functions, and their freedom in matters of foreign policy was 
witodrawn *dtogethcr. Henceforth, too, annexations of territory 
were frequently carried out by the Bohemian crown ^ the 
extmetion of Silesian dynasties, and toe surviving prmces showed 
an increasing reluctance to toe exercise of their autoori^. 
According^ the Silesian estates never again chose to exercise 
initiative save on rare occasions, and from 1550 Silesia passed 
almost completely under foreign administration. 

An oneventftil period followed under toe rule of the house of 
Habsburg, whidi united toe kingship of Bohemia ^to toe 
archduchy of Austria and the imperial crown. But this respite 
from trouble was ended by toe outbre^ of the Thirty Yearn’ 
War (1618-48), which brought Silesia to the verge of rnin. Dis- 
quieted by some forcible attempts on Rudolph ll.*s part to 
suppress ih-otestantism in certain parts of the count^, and 
n^trusting a formal guarantee of religious liberty Whito was 
given to them in 1609,, the Silesians joined hands with tlw 
Bohemian insurgents and renounced their allegiance to their 
Austrian riiler. Their defection, which was tenninated by a 
capitulation in 1621, was not punished severely, but in i^ite 
of their attempt to maintain neutraH^ henoefoito they were 
quite unable to secure peace. Silesia remained a principal 
objective of the various contending armies and was occupied 
almost continuously by a succession of ill-disciplined mercenary 
forc^ whose depredations and exactions, accentuated at times 
by religious fanaticism, reduced the countey to a state of helpless 
miseryi Three-quarters of the population are estimated to have 
lost toeix lives, and commerce and industiy were brought to a 
Standstill. Recovery from these disasters was retard^ ^ the 
permanent diversion of trade to new centres like Leipzig and 
St Petersburg, and by a state of unsettlexnent due to the govem- 
ment 4 disregard of its guarantees to its Protestant subjects. A 
greater measure of religious liberty was secured for the Silesians 
by toe representatives of Kii^ Chailes XII. of Sweden on their 
behalf, and effective measures were taken by the emperor Charles 
VI. to stimulate commercial intercourse between Silesia and 
Austria. Nevertheless in the earlier part of the i8th C^tuiy the 
condition of the country still remained unsatisfactory. 

An important epoch in toe history of Silesia is marked by the 
year 1740, when the dominion of Austria was exchanged for that 
of Prussia. Availing him^lf of a testamentary union made in 
1537 between toe dukq of Liegnitzand the elector of Brandenburg, 
and of an attempt by the elector Frederick William to call it into 
force in sjHte of ite annulment by Ferdinand I. in 1546, Frederick 
IL o| Prussia raised a claim to toe former duchies of Liegnitz, 
Brieg, J%erqdorf and Wol^u. Ihe empress Maria Theresa, 
who was at this time involved wito other enemies, was imable 
to prevent toe occupation of, Lower Silesia by Frederick and in 
1 741 ceded that province to him. In toe followii^ year Frederick 
renewed his attack and extorted from Austria toe whole of 
Silesia except toe districts of Troppau^ Teschen and JUgemdorf, 
the present provii^ of Austrian Silesia. 

T^gh constrained by toe general dangers of her position to 
make t^s with Prussia, Maria Thmsa loi^ cherished the hope 
of recpvwqg a possession triuch ihei unlike predeqei^soft, 
valued hi^y and held ty a far better title than did wqpi^nent. 
A second waf adiito Frederidk began m 1744 in antidpation of a 
cofihl^-att^k frdtri her 0^ served to str^toen his hold upon 
his recei^ioeiiiquest; ; hut in famotis Seven War (fo.) 
of 1756-43 the> Austrian, ee^^fess, ai^^ by prance and Russia^ 
aknost oftected her puipotel Silesia was repeatedly overrun fay 
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Au6tria& and Russian troo^^ and Frederick’s ultimate ep^pulsion 
seemed only a question of ume. Yet tlie Prussian kingirecovex^ed 
his lost ground by gigantic efforts and eventually retained his 
Silesian territory** undiminished. 

'J'he annexation by Frederick was foUbwed by a complete 
reorganization in whi^i the obsolete powers of the local dynasts 
were abolished and Silesia became. a mere province of the highly 
centralized J^russiail state. Owing to the lack of a corporate 
Silesian consciousness and the feebleness of their local institutions, 
the people soon became reconciled to their cliange of rulers. 
Moreover Frederick, who had proved by his wars the importance 
which he attadied to Silesia, was indefatigable in times of peace 
in his attempts to justify his iisurpatiop. Making yearly visits 
to the country, and further keeping himself in touch with it by 
means of a sp^ial ** minister of Silesia,” he was envied to effect 
munerous political reforms, chief of which were the strict enlorce- 
ment of religious toleration and the jcstriction of oppressive 
seig^qrial rights. By liberal endowments and minute but 
judicious regulations he brought about a rapid, development of 
Silesian industries j in rmrticular he revived the mining and 
weaving operations which at present constitute the country’s 
chief source of wealth, 

After its incorporation with Prussia Silesia ceases to have an 
independent political history . During the Napoleonic wars it was 
partly occupied by French troops (1^106-18x3), and at the begin- 
ning of the War of Liberation it was the chief scene of operations 
between the French and the allied armies. In iflij it was 
enlarged by a portion of Lusatia> which had become detached 
from Silesia as far back as the ixth century and since then had 
been annexed to the kingdofn of Saxony. During the rest of 
the 19th century its peace has been interrupted from time to time 
by riots of discontented weavers. But the general record of 
recent times has been one of industrial development and 
prosperity hardly inferior to that of any other part of Germany; 

See C. Griiuhagen, Geschkhio {2 vols., Gotixa, 

1880), and Schkstm untar Friedrich dam Orgsaen {2 vols., Gotha, 
1890-1892) ; M. Morgehbesscr^ Gaschkhte von Schlesien (Berlin, 1892) ; 
Kndtel, Geschichie Ober&chldstens (Kattowitz, 1906) ; H. Grotefend, 
Siammtafaln dtr schlasischm F^rsten bis 1^40 (Breelau, 1889) ; 
F. Kachfahl, Dk Orgemisation der Gasamistautsvsrwaltung Sahknens 
vor dam draisstgjdhrieen ^riage (I.eipzig, 1894) : H. Fechner, 
Qeschichte des scMesischan Berg- und JJHUtenwesens 1^41-1806 (Berlin, 
1903) ; see abo the Zeitschrifi des Vereins jiir Gesekidhte tend Aliarium 
Sphlesiens' (Breslau, 1835 sqq ), and Oherschlesischa Heinwtf 
sohrift das abarsohiasischan Gasokicktsvarain^ (Oppoin, 1905 sqq^* 

Austrian SUena. 

Au.strian Silesia (Ger. Ostirreichisck-Schlesien) is a duchy and 
crownland of Austria, bounded E. by Galicia, S. by Hungary 
and Moravia, W. and N. by Prussian Silesia. It has fpi area Of 
1987 sq. m. and is the smallest province of Austria. Sile.sia is 
divided by a projecting limb of Moravia into two small parts of 
territory, of which the western part is flanked by the Sudetic 
mountains, namely the Altvater Gebirge ; while the eastern part 
is flanked by the Carpathians, namdy the Jablunka Gcbirge 
with their highest peak the Lissa Hora (4346 ft.). A great pro- 
portion of the surface of Sile.sia is, occupied by the onshudts of 
these ranges. The province is traversed by the Vistula, whifch 
rises in the Carpathians within eastern Sile.sia, and by the Oder, 
with its affluents the Oppa and the Olsa. Owing to Its mbuntain- 
ojos character, and its slopes towards the N, and N.E., Silesia 
has a somewhat severe climate for its latitude, the mean annual 
temperature being 50*^ F., while the annual rainfall varies from 
20 to 30 in. 

Of the total area 49*4 % Is arable land, 34*2 % is ooveried by 
forests, 0*2 % by pastura^, while tndadowB % and ’ 

gardens t <3 %. The soil cannot, as a rule, be termed; rich, altbongli 
some parts are fertile and produce cereals, vegetables, be^pot and , 
fruit. In the mountainous region, dairy-faroung is carried on after 
the Alpine fuihioA and the breeding o! sheep is improving.' La^e 
herds of geese ahd pigeons* are reured^ while hunong ana fishing 
constitute also jsuportant rceonroes.: inie>mxntral ,was^ of Silesia' 
is .great and consiatttin coal, iron-ore, jnf^l^aiidr ,slaae*.r)I^ possfQSfes, 
several mineral springs, of whiQh the ,Mt) wiowh are the , alkaline 
.springs at Karlsbrunn. pfee its^adjciining provinces/ ‘Silesia boasts 
of a great and varied industrial activity', chiefiv tepreaanted by ;the 
metaUurgio and textile industries in. all their cganches., The cloth 


and wooUaa industries, arc conqenlfated at Bieliti,, J 4 .ger»dorf and 
Kugelsbccg ; linen is manufactured jat Freiwaldau, Freudenthal and 
Bennisch ; cottbn goods at' Fnbdck. The iron industry is con- 
centrated at Trzinieta, near Teschen, and various industrial and 
agricolturall machines are manufactuzsd . at Troppau, Jdgemdorf, 
Ustron and Bielitz. The organs /manufactured at jUgerndorf enjoy 
a good reputation. Other important branches of industry are 
chemicals at Hruschau and Pcirbwitz ; sugar refineries, milling, 
brewing and liqueurs. 

In 1900 the, population numberfed 680,422, which corresponds 
to 342 inhabitots per sq. m. The Germans formed 44*69 % 
of the population, 33*21 % were Poles and 22*05% Czechs 
iind Slavs. According to religion, 84*73 Roman Catholics, 
14 % Protestants and the remainder 'were Jews.' The local diet 
is composed of 31 members, and Silesia sends 12 deputies to the 
Reichsrat at Vienna. For administrative purposes Silesia is 
di'vitted into 9 districts and 3 towns with autonomous munici- 
palities : Troppau, the capital, Bielitz arid hriedek. Other 
principal towns are: Teschen, Polnisch-Ostrau, ‘ Jagemdorf, 
Karwln, Freudcntlial, FVeiwaldau and Bennisch^ 

The actual dtrehy is only a very smaB pan, which was left 
to Austria after the Seven Years’ War, from its former province 
of the same name. It formed, with Moravia, a single province 
until 1849, when it was created a separate duchy* 

See F. SlAma, ^sterreichisch-Sthksien (Prague, 1^817) A. 
Peter, Dms Hersogtum Schlesien (Vienna, 1884). 

fflLESIAN WARS, the name given to the contests between 
Austria and Prussia for the possession of Silesia. The first ( 1 740- 
1742) and second (1744-1745) wars formed a part of the great 
European struggle called the War of the Austrian Succession 
(q.v.)j and the third war (1756-1762) similarly a part of the 
Seven Yea rs’ W ar (g.u.). 

SILHOUETTE, ETIENNE DE (1709-1767), controller-general 
of France, was born at Limops on the 5th of July 1709. He 
travelled extensively while stifi a young man and drew attention 
to himself by the publication of English translations, historical 
writmgSj and studies on the financial system of England. Suq-) 
cessively councillor to the parlement of Metz, secretary to 
duke of Orleans, member of the commission on delimitatiqfef pf 
Franco-British interests in Acadia (1749), and royal commis- 
sioner in the Indies Company, he was namcjd cpnlroller-gepfir^l 
through the influence of the marquess de Pbriipadour on the 
4th of March 1759. The court at first repo.sed a blind confidence 
in him, but soon perceived not only that he was not a financier 
but als6 that he was bent bn attacking privilege by levying a 
land-tax 6n the estates of the nobles and by reducing the pensions. 
A storm of opposition gathered and broke : a, thousand cartoons 
and Jokes wete dirbete^ Rg^ifiSt the unfortunate minister who 
seenled to be resorting to one finaricial embarrassment in order 
to escape griother; and in allusion to the sacrifices which he 
demaiided of the nobles, even the conversion of their table plate 
into momy ySilhauette became the popular word for a figure 
reduced to simplest form. The word was eventually (1835) 
admitted to the dictibnfiiy by the Fi^ch academy. Silhouette 
was forced puli of the ministr)^ on the 21st oT November 1759 and 
withdrew to Eli;ie-sur,-M'arhe, where during the remainder of 
his life he sought refuge, from sdom and sarcasm in religious 
devotion. He died on the 20th of January 1^67. 

Silhoaette left several translations from the English and the 
Spanish, adcPuntii of travel, and dull historical and philosophical 
writings, a list of wliith is givan>in*Qtifirard, F¥ance liUiratre, ik. 158. 
A Tastanmt polkij^t pnbUriied under hit name is 1772, is apochry- 
pbaL $60 J. P.'Ueinont and, A. ^ Silhouette (Pans, 

I 5 UJ€^ mcl^misloT, gmn to amorphous 

silipon dipKide, ,8iO^. TWa .ehetofcal widely aad 

most<abundantly distribuited mi^ure^bothin the free state laud 
imcomhiwtion with infitolKe.(ei 5 xMeB* : Free silica . constitutes the 
j^f^tfic)part.otaaiad and sandy when, fairly pure it occurs 
m thn large crystals whkh.w».hnoWra3iqiiattz(^.v.), and. which, 
wheB.,iColonrod>,..jfoiTO amethyst, cairngorm, 

catsf-^e nndfiaipcr.. Tridymite taa rarer fqm> crystallo- 
gnaphscally quart^k i Amorphous forms idso occur : 

c]uuoede^/(f.9«),andJts coloured mofdificationa agate, caxnelian, 







onyx and sard; togethteridth op«!(y^.^.)’aTe6±^ iflitabroh-'' 
ous silica c^. t)e db.ti^isd ttfpm a ^ilipate fa cdix^pomid idf isiuca 
and a metallic bxid6)> bK iaamg thie fowdened imiiemli 
with sodium carbonate, decomposing the sodium silicate thus 
formed with hydrochloric acid, eVapdrati^ tb dryness to convert; 
the < colloidal silicic add into insoluble sihca, and reitfbvmg the j 
soluble chloHdes by washing with hot iiiriiter. On the 

silica is obtjiiiied as a soft white amombpm^ ^wder,.ihsotuble.in 
water and in all acids except bydrofmoric ; it dissolves in* hot 
solutions of the caustic alibis and to a less extent in afkali' 
carbonates. It tnelts at a high temperatee, ahd iii the electric 
furnace it may be distilled, the vapours condensipg to a blubh- j 
white powder^ By heating a solution of sodium silicate in a glass 
vessel the glass is attack^ (an acid silicate being formed) and 
silica separates at otdina^ terapcratujfes in ahydrated amorjihous 
form, at hi^er temperatures but below i8o® as tridymite, and 
above i8o® as quartz. 

Silicates . — These compouilds are to be regarded as. salts of silicic 
acid, or combinations of silicon dioxide and ihetatUc basic oxides \ 
they are of great importance rirteC they constitute the commonest 
rockdorming and many other minerals, and occur %. every petro- 
graphical species. The parent acid, silicic acid. Was Obtained by 
T. Graham by dialysing a Solution of hydrochloric add to Which 
sodium silicate had been added ; a colloidal silicic add being re- 
taindd in the dialyser. This solution may be cohceiitrated until 
it contains about 14^0$ silica by open boiling, and this solution on 
evaporation in a vacuum gives a transpareht maSs of metasilicic 
acid, HgSiO,. The solution is a tasteless liquid having a sli^t aCld 
reaction ; it gradually Changes to a clear trahsparent jClly, which 
afterwards shrinks on drying. This coagulation is brought about 
very qtiickiy' by sodluni carbonate, and mhy be retarded ny hydro- 
chloric acid or by a solution Of a caustic alkali. Several hydrated 
forms havel been obtained, ^.g. ^SiOa'HaO, SSiOj HaO, 4SiO,‘ttaO, 
8SiOj,*HjO ; these are very unstable, the first two losing water on ex- 
posure whilst the others absorb water. The natural Smcatcs may be 
regarded as falling into 5 classes, viz. orthosili'eates, derived worn 
Si(OH)4; metasilicates, from SiO(OH)j|; disilicates, from Si^O.(OH)^; 
trisiheates, from Si304(0H)q ; and basic silicates. These acids may 
bo regarded as derived by the partial dehydration of the ortho-acid. 
Another classification is given in MfitALtuHoV ; a list of mineral 
silicates is given in Mineralogy, and for the synthetical production 
of these compounds see also Petrology. 

SILICON [symbol Si, atomic weight 28*3 ( 0 ^i 6 )], a no»- 
metallic chemical element. It is not found in the uncOmbined 
condition, but in combination with other elements it; h, with 
perhaps the exception of oxygen, the most widely distriWed and 
abundant of all the elements. It is found in the form of oxide 
(silica), either anhydrous or hydrated .as quarts sand, 
chalcedony, tridymitp, opal, but occurs chiefly iu the form 
of silicates of duminium, magnesium^ ,irpn^ and a^ali Mui 
alkaline eprth fpnping riie ehief-rcnostituetit of ivarious 

clays, soils and rocks. It has also been found as a constitufsit of 
various parts pf plants and has been recognifzed in the stars. 
The element exists in two forms, one ; amorphous,, the other 
crystalline. The older methods used for the preparation of the 
amorphous ibrm, namely the decomposition of silicon halides 
or sihcofluorides by the ^kali metals, or of silica by magnesium, 
do not give good results, since the silicon obtained is always 
contaminated with various , impurities, but; a pure variety may 
be prepared according to E. Vigpuroux ( 4 nn, fhm, fhys*, 1897, 
(7), 12, p. 153) by heating iiil^ with magnesium in the presence of 
magnesia, or by heating silica with aluminium. . The crystalline 
form may be prepared by heating potassium silkolluoride witii 
sodium or aluminium (F. Wohler, Atm.^ xS 50 ,^ 7 , p- 266 ; 1857, 
102, p. 382) J by heating silica with magnesium in the presence of 
zinc (L. Gattermann,, Bir./iBBg, 22, p, .i86 ) ; and by the reduc- 
tion of silica ip the, presence of carbon and iron^H. N. Warren, 
Chem. iB^„ 57, p. 54;. 4893, 67., p, ,136). ^bother 

crystalline fpn9,.di<le^ irom the Jpnner by, its wdubdity in 
hydrofluQriQ;a 9 td,||i^^epared by H,. Moissan and F, Siemei« 

, A somewhat impure 

si)icon| (eppatwingt 90^98 %, |[«, the :eiemea^ if jnade by the 
Carborundum Company of Niagara Falls (United . States Patents 
745 ^ 22 ; and 190®). by heating coke and sand in an 

inpaqe.. t^,priedpct % nrystallme soM qf specific 
gravity ,2*34, aad m^ atrhttwt See, also German 


I Pkteiit 168817 for tMt production qf crystallized ;silicfll]i from 
rilka^d'carterundimi. y. : -j 
Amorphous .silicon is adnxvirti coloured powder, the crystalline 
variety being but it ‘ prefettris ioinewhat different appear- 
ances aecorc^ W method used ior its preparation. The 
specific gravity of the amorphous form is 2*35 {Vigouroux), 
that of the crystalline variety varying, according to the method 
Of preparation, from 2 *004 to 2 *493. The specific heat varies with 
the t^tnperature, from 0*136 at -39® C. to 0*2029 at 232® C. 
^icon distils readily at the temperature of the electric furnace. 
It is attacked rapidly by fluorine at ordinary temperatuVe, and 
by chlorine when heated in a current of the gas. It undergoes a 
slight superficial oxidation when heated m oxygen. It combines 
directly with , many ^metals on heating, whilst otj^rs mereh' 
dissolve it. When heated with sodium' and potassium>^ppar- 
ently no action takes place, but if heated with lithium' it forms 
a lithium silicide, Li^iSia (H. Moissan, Camptes rendus, 1962, 134, 
p. 1083). It decomposes ammonia at a red heat, liberatmg 
hydrogen and yielding a compound containing silicon and nitro- 

r i. It reduces many non^rtetdllic oxides. It is only soluble 
a in!>^lure of hydrofiuoric aiid nit^c acid, or in solutions of the 
caustic alkalis, in the latter case yielding hydrogen and a silicate : 
Si + 2 KHO + H^O -h On fusion with alkaline car- 

bonates and hydroxides it undergoes oxidation to silica whidh 
disSOlyes on the dxcess of alkali yielding an alkalip^ s&ate. . 

Silicomhydruipf SiH^, is .obtained in aa. impure ‘condition, as a 
Spontaneously inflammable by decomporing magnesinm silicide 
with-hydroch])oric acid, or by the direct union of silicon and hydrogen 
in the electric are. In the pure state it znay be prepared by decom- 
posing etliyl silicoformate in the poesenoe <n sodltim (C. Fnedol and 
A. Ladentaurg* Compiss rendus, 18(7, 64, pp. 339,1267) ; 4Si(OC*Hjj)3 *: 
SiH^^-SSi^OCai^L. Winn pure, it is a colqudess gas which is not 
spontaneovsly innammable at ordinary temperature and preasnee, 
but a slight iaevease of tempecaturo or decrease of pressure sets up 
decomposirion. It is 'almost insoluble in water. It bums when 
brought into contact with clilorine, forming silicon chloride and 
.hydrochloric acid. It decomposes solutions of silver nitiiate and 
copper sulphate. A second hydride of silicon, of composition 
was prepared by H. Moissan and S. Smiles (Compies rendus, 
X902, pp. 569, £349) from the products obtained in the action of 
hydrochloric acid on magnesiam silicide; These axe passed through 
a vessel suxxouaded by a freezing mixture and on fmctiaaating Ihe 
product tlie hydride distib over as a oolourless liquid which boftls at 
52^ €. It is {Uso obtained by the decofiiposition of ;lithimn silicide 
with concentrated hydroohioric add.^ Its vapour is spontdiijeotisly 
inflammable when exposed to ain It behaves as a reducing agent. 
For a possible hydride see J. Ogier, AnH*>ckvm* pliys., 1880, 

(5),ap,P-5‘ 

Only one oxide of silicon, namely the dioxide or silica, is known 
(see Silica). 

Siluen. fMortdef SiF., is formed when silicon is biOught into contact 
with fluorine (Moissan) ; or by decomposing a mixture of acid potas- 
sium fluoride and silica^^^or of calcium fluoride and silica with concen- 
trated sulphuric acid. Itis a colotirleas, strongly fuming gasiwhich has 
a BUflooating smell. It fs decomposed with great violence when heated 
in contact with either sodium or potassium. It combines directly 
with ammonia to fonn the compeuiid SiF4^S[NHjL, and is absorbed by 
dry boric acid and by many metallic oxides. Watiir ' decomposes It 
into sihoofluorit acid Wnd dilicic acid: '8SiF4+2HgO»2}l^iF^4• 
H3iO|. With potassium hydroxideit yieldspotasshim silicofluoiidej 
wiulst with sodium hydroxide, sodmm fluoride is produced : flSiF4 
4KHO = SiO, + 2K^Pe + 2H^O ; SIF4 + 4NaOH « + 4NaF + 

2HqO. It combines directly with acetone and with various amines. 
Silnem fluoroform^ SiKP^y wat obtained by O. Ruff and Curt Albert 
{B§r,, 1905, 58, p. 33) by decompositig titanium fluoride with silicon 
chkirDform in sealed vessels at ioo-£20^ C. It is a oolourless gas 
which may be condonM to a liquid boilmg at - 8o'2** C. On 
solidification it melts at about - £10^ C. The gas is very unstable, 
decomposing slowly, even at ordinary teupemtures, into hydrogeti, 
silicon fluonde and silicon : 4SiHF3 -f €t. It bums with 

a pale- blue flame forming silioofi fluoride, silicofluoric acid and 
silicic acid. It is decomposed readily by water, sodium hydroxtile, 
alcohol and ether : 





lOri.siK: 
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SiliMfluoric aotd^ H^iF^, is obtained as'flhown above, hafl also by toe 
action ol; sulphuric add on botitun sUioofluoride, or absorbing 
silicon fluoride in aqueous hydrofluoric add. ThO toltttion on 
evapomtsoa* deposits d hydrated* fbtih, whito deeomw 

poses when heated: The anhydrous 'add is aot‘ knoWti, since' On 



94 


aCLISTRIA 

0 


evaporating the aqueous solution it gradually decomposes into silicon 
fluoride and hydrofluoric add. . 

Silicon chloride, SiCli, was prepared by }f J. Bersditis {jakresh,, 
18^5, 4, p. 9i) by the action of chloriias on silicon^ aad is also ob- 
^ned when an«iatmiate mixture of silica and carbon is .heated in a 
stream of chlorine and the products of reac^on fractionated. It is a 
very stable colourless liquid which boils at 58® C. Oxygen only 
attacks it at very high temperatures. When heated with me alkali 
and alkaline eai^ metals it yields silicon and the corresponding 
metallic chlorides., Water decomposes it into hydrochloric and 
silicic acids. It combines directly with ammonia gas to form 
SiCl4‘6NHg, and it also serves as the starting point for the prepara* 
tion of numerous organic derivatives of silicon. The hexachloride, 
SigCl|,/is formed when silicon chloride vapour is passed over strongly 
heated silicon ; by the action of chlorine on the corresponding iodo* 
compound^ or by neating the lodo-cumpound with mercuiic chloride 
(C. l^edel, Comftes rendus, 1871, 73, p. 497). It is a colourless 
xumins liquid -which boils at 146-148° C. It is decomposed by water, 
and afto when heated between 350° and 1000° €., but it is stable both 
below and above these temperatures. The odocUoride, SigCI|, is 
formed to the extent of about i to i % in the action of chlorine on 
silicon (L. Gattermann, Ber,, 1899, 32, p. 1114). It is a colourless 
liquid which boils at aio^ C. Water decomposes it with the forma- 
tion of sUico-mosoxalic acid, HCX)Si*Si(OH).*SiOOH. SUwon chhro^ 
iorw^, SiHCljj, first prepaied by H. Butt and F. Wfihler 1857, 
104. p. 94), IS formed by heating crystallized silicon in hydrochlonc 
acid gas at a temperature below red heat, or by the action of hydro- 
chloric acid gas on copper silicide, the products being condensed 
by liquid air and afterwards fractionated (O. Rufl and Curt Albert, 
Ber,, 190^, 38^ p. 2222). It is a colourless liquid which boils at 33*^ C. 
It fumes in air and bums with a green flame. It is decomposed by 
cold water with the formation of silicoformic anhydride, HjSi^O^. 
it unites directly with ammonia gas yielding a compound of variable 
composition. It is decomposed by Corine. 

Similar bromo-compounds of compositian SiBr4, Si^Br^and SiHBrg 
are known. Silicon tetraiodide, Si^i, is formed by passing iodine 
vapour mixed with carbon dioxide Over strongly-heated sificon (C. 
Fnodel, Comptes rendus, x868, 67, p. 98) ; the iodo-compound con- 
denses in the colder portion of the apparatus and is purifled by 
shaking with carbon bisulphide and with mercury. It crystallizes in 
octidiedra which melt at 120’5° C. and boil at 290^ C. Its vapour 
bums with a red flame. It is decomposed by alcohol and also by 
ether when heated to 100° C. : Sil4 + 2CJi«QHsSiO,+ 2CJieI + 
£HI ; Sil4 4 4(CtH5)|0 » Si(OCaH.)4 + 4C^^1. The hexaiodide, Si,l4, 
is obtained by heating the tetralodide wi^ finely divided silver to 
300° C. It crystallizes in hexagonal prisms which exhibit double 
refraction. It is soluble in carbon bisulphide, and is decomposed by 
water and also by heat, in the latter case yielding the totraiodide and 
the di-iodide, Sial^i an orange-coloiired solid which is not soluble in 
carbon bisulphide. Silicon iodoform, SiHlg, is formed by the action 
of hydxiodic add on silicon, product, which contains silicon 
totraiodide, being sepeuiated by fractionation. It is also obtained by 
the action of hydriodic add on silicon nitrogen hydride susroended 
in carbon bisulphide, or l^ the action of a benzene solution of hydri- 
odic acid on manihno-silicon hydride (O. Rufl, Ber,, 1907, p. 
3738). It is a colourless, stron^y refracting liquid, which boils at 
about 220° C., slight decomposition setting in above 1 50° C. Water 
decomposes it wi& production of leuocme. Numerous chloro-iodides 
and bromoiodides of silicon have been described. 

Silicon nitrogen hydride, SiNH, is a white powder fonned with 
silicon amide when ammonia gas (diluted with hydrogen) is brought 
into contact with the vapour of silicon chloroform at -10° C. 
Trianilino silicon hydride, SiH(NH(^B)i,is obtained by the action of 
aniline on a benzene solution of siUoon chloroform. It c^tallizes 
in needles which decompose at 1x4^ C. Silicon amide, Si(NH^4, is 
obtained as a white amoxphous unstable solid by the action of dry 
ammonia on silicon chloride at - 50° C. (E. Vigouroux and C. Hugot, 
Comptes rendtts, 1903, 136, p. 1670). It is readily decomposed by 
water: Si(NHt)4 + 2HjO = 4NH5+SiOi. Above o® C. it decom- 
pose thus: Si(NH<^4»kNHs4Si(NH)«. 

Silicon sulphide, is formed by the direct union of silicon with 
sulphur; by the action of sulphuretted hydrogen on crystallized 
silicon at red heat (P. Sabatier, Comptes rendus, x88o, 90, p. 819) ; | 
or by passing the vapour of carbon bisulphide over a heated mixture | 
of silica and carbon. It crystallizes in needles which rapidly de- j 
compose when exposed to moist air. By beating crystallized sucon 
with boron in the electric furnace H. Moissan ana A. Stock {Comptes 
rendus, 1900, Z3X, p. 139) obtained two borides, SiBg and SiBg. 
They are both very stable crystalline solids. The former is com- 
pletely decomposed when fused with caustic potash Snd the latter 
by a prolonged boiling with nitric acid. For silicon carbide see 
carborundum. Numerous methods have been given lor the prepara- 
tion of magnegidm silicide, M[g^l,'in a more or less pure state, but the 
pure substance appears to have beefi obtained by P. Lebeau {Comptes 
rendus, 1908, 146. p. 282) in the following manner. Alloys of 
ma^aium and aifleon are prepared by heating fragments of mag- 
nesium with magnesium filings and potaasiuni ailico-fluoride. From 
the aUoy containing 25 % of silicon, the excess of magnesium is 
removed by a mixture of ethyl iodide and ether and a residue con- 
sisting of slate-blue octahednl crystals of magnesium silicide is left 


It decomposes water «t ordinary .fisinperatore with evolution of 
hydrogen but without production of silicon hydride, whilst cold 
hydrochloric add attaclm it vigorously with evolution of hydrogen 
and spontaneously inflammable silicon hydride. 
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Orfftmio Denvatives of Silicon. 

The organic derivativea of silicon resemble the corre s ponding 
carbon cempounds except in so far that the siHcca atom is not 
capable of combining with itself to form a complex chain in the 
same manner as the carbon atom, the limit at present being a chain 
of three tUicon atoms. Many of the earlier-known silicon alkyl 
compounds were isolated by Friedel and Crafts and by Ladenburg, 
the method a^pted consisting in the interaction of the zinc alkyl 
compounds with silicon halides or esters of siUde acids. SiCL4 4 
2Zn(C|Hp)4«e2ZnCl2+Si(psH8)4. This method has been modified by 
F. S. Kipping {Jour» Ch^, Soc,, 1901, 79, p. 449) and F. Taurkc 
{Ber,, 1905, 38, p. 1663) by condensing i^con h^des -with alkyl 
chloride in the presence of aodium«: SiCL 4 4R*Q 4 8Na 
SiR4 4 SNaCt SiHCl^ 4 8R*C1 4 dNa « SiHRg 4 6NaCl ; whilst Kipping 
(Proc. Chem, Soc., 1904, 20, p. 15) has used silicon halides with tlie 

I reagent: C^i,MgBr( 

,*SiClg(4 ^ 

Hcon Tetramdhyl, 
tetraethyl, ^(€^11^4, are' boih 

chlorine to mve ^con nonyl- chloride Si(C»H5)t'CtH4Cl, which 
condenses wito potassium acetate to give the acetic ester of silicon 
nonyl alcohol, from which the aloohm (a camphor-smelUng liquid) 
may be obtained by hydrolysis. Triethyl silicol, (C^.Si-OH, is a 
true alcohol, obtained by condensing zinc ethyl with siliac ester, the 
resulting substance of composition, (C^,).*SiOCgHg, with acetyl 
chloride yielding a cbloro-compound (C^|)gSrci, which with aqueous 
ammonia yields the alcohol. Silicon tetraphenyL Si(CeH^4, a solid 
melting at 231® C., is obtained by the action ox cj^robenzene on 
silicon tetrachloride in the presence of sodium. Silico-oxalic add, 
(SiO«OH)j, obtained by decomposing silicon hexachloride with ice- 
cold water, is an unstable solid whicn is readily decomposed by the 
inorganic bases, with evolution of hydrogen and prcmuction of a 
silicate. Silicomesoxalic acid, HO'OSiSifOHjjSiO-OH, formed by 
the action of moist air on silicon octochlori^ at o® C., is very unstable, 
and hot water decomposes it with evolution of hydrogen and favma- 
tioQ of silicic acid (L. Gattermann, Ber., 1899, 3a, p. l^). Silico- 
bensoic acid, CyHg'SiO'OH, results from the action of dilute aqueous 
ammonia on phenyl silicon chloride (obtained f ronkpiBiroury diphenyl 
and silicon tetrachloride). It is a colousless ficffiawhi^ mluts at 
92® C. For silicon derivatives of the amines see MiraaoUs, Rsr., 
1896, 29, p. 7x0: on asymmetric silicon and the resolution of 
dZ-benzyl-ethyl-propyl-silicol see F. S. Kipping, Jiwr. Chem. Soc., 
19^, 91, pp. 209 et seq. 

atomic weight of siliocm has been determined usually by 
analysis of the haude compounds or by conversion of the h^des 
into silica. The determination of W. &;cker and G. Meyer {Zeil. 
anorg. Chem., 190J, 43, p. 251) gives the valiie 28»2i, and the Inter- 
national Commission in 1910 has adopted the value 28 3. , 


SIUSTRIA (Bulgarian Silistra), the chief town of a department 
in Bulgaria and the see of an archbishop, situated on a low-lying 
peninsula projecting into the Danube, 81 m. below Rustchuk 
and close to the frontier of the Rumanian DobTlidja. Pop. (1892) 
n,7i8; (1900) X2,t53; (1908) 12,055, whom 6142 were 
Bulgarians and 4126 Turks. The town was formerly a fortress 
of great stren^, occupying the N.E. comer of the famous 
quadrilateral (Rustchuk, Silistra, Shumla, Vama), but its 
fortifleations were demolished in accordance with the Berlin 
TVeaty (1877). In the town is a large subterranean cavern, the 
Hournbata, which served as a refuge for its inhabitants during 
frequent bombardments. The principal trade is in cereals; 
wine and wood are also exported, 'fhe town is surrounded by 
fine vineyards, some ^ kinds of grapes being cultivated, and 
tobacco is grown. Sericulture, formerty a flourishing industry, 
has declined owing to a disease of the silk-worms, but efforts 
have been made to revive it. Apiculture is extensively practised 
and there are large market-^rdens in the neighbourhood. 
The soil of the department is fertile, but lacking in water ; the 
inhabitants have excavated large receptacles in which rain-water 
is stored. A considerable area b still covered with forest, to 
which the region owes its name of Deli Orman the Wild wood ’*); 
there ore extensive tracts of pasturage, but cattb*Tearing declined 
in x88o-x9to. A large catoe^fab, lasting three days, is held in 
May. The town possessed m xqio one steam ilou^mffl and some 
do^ faictories and tanneries. 

Silistria wm the Disrostorum of Romans (Bulgarian 
Drstr);, the ancient najpse remains m the titlie of the i^bishop, 
who is st'ded metropolitan of Doirostdl, and wlmsO diocese is now 
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united with that of Tchemn (Rustchuk). It was one of the most 
important towns of Moesia Inferior and was successively the 
headquarters of the legio 1. (Italica) and the legio XI. (Claudia). 
It was defended by the Bulgarian Simeon against the 
Magyars and Greeks in 893. In 967 it was captured by the 
Russian prince Sviatoslav^ whom the Byzantine emperor 
Nicephorus Phocas had summoned to his assistance. In 971 
Sviatoslav, after a three months’ heroic defence, surrendered the 
town to the Byzantines, who had meanwhile become his enemies. 
In 1388 it was captured by the Turks under Ali Pasha, the grand 
vizier of the sultan Murad. A few years later it seems to have 
been in the possession of the Walachian prince Mircea, but 
after his defeat by Mahommed I. in 1416 it passed finally into 
the hands of the Turks. Silistria flourished under Ottoman rule ; 
Hajji Khalifa describes it as the most important of all the Danu- 
bian towns ; a Greek metropolitan was installed here with five 
bishops under his control and a settlement of Ragusan merchants 
kept alive its commercial interests. In 1810 the town was 
surrendered to the Russians under Kamenskiy, who destroyed its 
fortifications before they withdrew, but they were rebuilt by 
foreign engineers, and in 1828-1829 were strong enough to offer 
a serious resistance to the Russians under Diebich, who captured 
the town with the loss of 3000 men. At that date the population 
including the garrison was 24,000, but in 1837 it was only about 
4000. The town was held in pledge by the Russians for the pay- 
ment of a war indemnity (1829-1836). During the campaign 
of 1854 it was successfully defended by General Krach against 
the Russians under Paskievich ; the circuit of its defences had 
been strengthened before this time by the outlying fortresses 
Medjid-tabia (built by English engineers) and Arab-tabia. It 
was again invested by the Russians in 1877, and on the con- 
clusion of peace was evacuated by the Turks. (j. D. B.) 

SILIUS ITALICUS, in full Titus Catius Silius Itaucus 
^.D. 25 or 26-101), Latin epic poet. His birthplace is unknown. 
From his cognomen Italicus the conclusion has been drawn 
that he came from the town of Italica in Spain ; but Latin 
usage would in that case have demanded the form ItdicensiSf 
and it is highly improbable that Martial would have failed to 
name him among the literary celebrities of Spain in the latter 
half of the ist century. The conjecture that Silius derived 
from Italica, tlie capital of the Italian confederation duriiw the 
Social War, is open to still stronger objection. Most Ukely 
some ancestor of the poet acquired the title “ Italicus ” from 
having been a member of one of the corporations of “ Italic! ” 
who are often mentioned in inscriptions from Sicily and else- 
where. In early life Silius was a renowned forensic orator, 
later a safe and cautious politician, without ability or ambition 
enough to be legitimately obnoxious to the cruel rulers under 
whom he lived. But mediocrity was hardly an eflicient protec- 
tion against the murderous whims of Nero, and Silius was 
generally believed to have secured at once his own safety and 
his promotion to the consulship by prostituting his oratorical 
powers in the judicial farces which often ushered in the doom 
of the emperor’s victims. He was consul in the year of Nero’s 
death (68), and is mentioned by Tacitus as having been one of 
two witnesses who were present at the conferences between 
Vitellius and Flavius Sabinus, the elder brother of Vespasian, 
when the legions from the East were marching rapidly on the 
capital. The life of Silius after his consulship is well depicted 
by the vounger Pliny: — “He conducted hunself wisely and 
courteously as the friend of the luxurious and cruel Vit^us ; 
he won repute by his proconsulship of Asia, and obliterated 
by the praiseworthy use he made of his leisure the stain he had 
incurred through his active exertions in former days. In dignity 
and contentment, avoiding power and therefore hostility, he 
outlived the Flavian dynasty, keeping to a private station after 
his governorship of A^.” His poem contains only two passages 
relating to the Flavians ; in both Domitian is eulogized as a 
warrior ; in one he figures as a singer whose lyre is sweeter 
than that of Orpheus himself. Silius was a great studmt^ and 
patron of literature and art, and a passionate collector* Two 
great Romans of the past, Cievo and V^il, were by him idealized 


and veritably worsl^pped ; and he was the bapp^r possessor 
of thpir estates at Tusculum and Naples. The later Ufe of Silius 
was passed on the Campanian shore, hard by the tomb of Virgil, 
at which he offered the nomage of a devotee.^ He closely emu- 
lated the fives of his two great heroes ; the one he followed in 
composing epic verse* the other in debating philosophic questions 
with his friends of like tastes. Among these was Epictetus, who 
judged him to be the most philosophic spirit among the Romans 
of m time, and Comutus, the Stoic, rhetoridan and grammarian, 
who appropriately dedicated to Silius a commentary upon 
Virgil. Though the verse of Silius is not wrapped in Stoic gloom 
like that of Lucan, yet Stoicism lends in many places a not 
ungraceful gravity to his poem. Silius was one of the numerous 
Romans of the early empire who had the courage of their opinions, 
and carried into perfect practice the theory of suicide^dopted 
by their school. Stricken by an incurable tumour, he starved 
himself to death, keepix^ a cheerful countenance to the end. 

Whether Silius committed to writing his philosophic dialogues 
or not, we cannot say. Qiance has preserved to us his epic 
poem entitled Punica, m seventeen books, and comprisii^ 
some fourteen thousand lines. In choosing the Second Punic 
War for his subject, Silius had, we know, many predecessors, 
as he doubtless had many followers. From the time of Naevius 
onwards every great military struggle in which the Romans 
had been eng^ed had found ite poet over and over ^ain. In 
justice to Silius and Lucan, it should be observed that the 
mythologic poet had a far easier task than the historic. In a 
well-known passage Petronius pointedly describes the difficulties 
of the historic theme. .A poet, he said, who should take upon 
him the vast subject of the civil wars would break down beneath 
the burden unless he were “ full of learning,” since he would 
have not merely to record facts, which the historians did much 
better, but must possess an unshackled genius, to which full 
course must be given by the use of digressions, by bringing 
divine beings on to the stage, and by giving generally a mytho- 
logic tinge to the subject. The Latin laws of the historic epic 
were fixed by Ennius, and were still binding when Qaudian 
wrote. They were never seriously infringed, except by Lucan, 
who substituted for the dei ex machina of his predecessors the 
vast, dim and imposing Stoic conception of destiny. By pro- 
tracted application, and being fuil of learning,” Silius had 
acquired excellent recipes for every ingredient that went to the 
middng of the conventional historic epic. Though he is not 
named by Quintilian, he is probably hinted at in the mention of a 
class of poets who, as the writer says, “write to show their 
learning.” To seize the moments in the history, however un- 
important, which were capable of picturesque treatment ; to 
pa^ over all events, however important, whic^ could not readily 
be rendered into heroics ; to stuff out the somewhat modem 
heroes to something like Homeric proportions ; to subject all 
their movements to the passions and caprices of the Olympians ; 
to ruisack the poetry of the past for incidents and similes 
on which a slightly new face might be put ; to foist in by well- 
worn artifices episodes, however str^e to the subject, taken 
h-om the mythologic or historic glories of Rome and Greece , — 
all Ibis ^us knew how to do. He did it all with the languid * 
grace of the inveterate connoisseur, and with a ^plicity foreign 
to his time, which sprang in part from cultivated taste and 
horror of the venturesome word, and in part from the subdued 
tone of a life which had come unscathed through the rei^ of 
Caligula, Nero and Domitian. The more threadbare the theme, 
and the more worn the machine]^, the greater the need of 
genius. Two of the most rigid requirements of the ancient epic 
were abundant similes and abundant sixigle combats. But all 
the obvious resemblances between the actions of heroic man and 
external nature had bng been worked out, wh^ for the renova- 
tion of the single combat little could be done till the fiero of the 
Homeric was replaced by the medieval knight Silius, 
however, had perfect poetic appreciation, with sc^ce a trace 
of poetic creativeness. No writer has ever been mw correctly 
and more uniformly judged by contemporaries, by posterity 
alike. Only the shaxnelm flatterer. Martial, ventum to call 
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his friend a poet as great as Virgil. But the younger ?Hny 
gently says that he wrote poems with grefiter diligence ^ than 
talent, and that, when, according to the fashion of the time, 
he recited them to his friends, he sometimes found out what 
men really thought of them." It is indeed strong that the 
poem lived on. Silius is never mentioned by ancient writers 
after Pliny except Sidonius, who, under different conditions 
and at a much lower level^ was such another as he. Since the 
discovery of Siliu.s by Poggio, no modem enthusiast has arisen to 
sing his praises. His poem has been rarely edited since the i8th 
century.* Yet, by the purity of his taste and his Latin in an 
age when taste was fast becoming vicious and Latin corrupt, 
by his presentation to us of a type of a thousand vanished Latin 
epics, and by the historic aspects of his subject, Silius merits 
better treatment from scholars than he has received. 'Fhe 
general reader he can hardly interest again. He Is indeed of 
imitation all compact, and usually dilutes what he borrows ; 
he may add a new beauty, but new strength he never gives. 
Hardly a dozen lines anywhere are without an echo of Vir^, 
and there are frequent admixtures of Lucretius, Horace, Ovid, 
Lucan, Homer, Hesiod and many other poets still extant. 
If we could reconstitute the library of Silius we should probably 
find that scarcely an idea or a phrase in his entire work was 
wholly his own. 

I'he raw material of the Puntca was supplied in the main by 
the third decade of Livy^ though Silius may have consulted other 
historians of the Hanuibalic war. Such facts as a’-e used are 
generally presented with their actual circumstances unchanged, 
and in Uieir historic sequence. The spirit of the Punic times is 
but rarely misconceived— as when to secret voting is attrilmted 
the election of men like Flaminius and Varro, and distinguished 
Romans are depicted os contending in a gladiatorial exhibition. 
Silius clearly intended the poem to consist of twenty -four books, 
like the Iliad and the Odyssey, but after the twelfth he hurries in 
visible weariness to the end, and concludes with seventeen. The 
general plan of the epic folIow.s that of the Iliad and the Aeneid. 
Its theme is conceived as a duel between two mighty nations, 
with parallel dissensions among the gods. Scipio and Hannibal 
arc the two great heroes who take the place of Achilles and 
Hector on the one hand and of Aeneas and Turaus on the other, 
while the minor figures are Ull painted with Viigilian or Homeric 
pigments. In the delineation of character bur poet is neither 
very powerful nor very consistent. His imagination was too 
weic to realize the actors with distinctness and individuality. 
HLs Hannibal is evidently at the outset meant for an incarnation 
of cruelty and treachery, the embodiment of all that the vulgar 
Roman attached to the name ** Punic." But in the course of 
the poem the greatne.ss of Hannibal is borne in upon the poet, 
and his feding of it betrays itself in many touches. Ibus he 
names Scipio “ the great Hannibal of Ausonia " ; he makes 
Juno assure the Carthaginian leader that if fortune had only 
permitted him to be’ bom a Roman he would have been admitted 
to a place among the gods ; and, when the ungenerous monster 
of the first book accords in the fifteenth a splendid burial to 
Marcellas, the poet cries, ** You would fancy it was a Sidoniari 
chief who had fallen.’* Silius deserves little pity for the failure 
of his attempt to make Scipio an equipoise to Hannibal and the 
counterpart in personal prowess and prestige of Achilles. He 
becomes in the process almost as mythical a figure as the medieval 
Alexander. The bpst drawn of the minor characters are Fabius 
Cunctator, an evident copy of Lucan’s Cato, and Pauilus, the 
consul killed at Cannae, who fights, hates and dies like a genuine 
man. 

Clearlv it was a matter of religion with Silius tb repeat and 
adapt all the striking episodes of Homer and Vitgil. Hannibal 
must have a shield of marvellous workmanship like Achilles and 
Aeneas ; becahs^ Aeneas descended into Hades and had a vision 
of the future history of Rome, so must Scipio have his revelation 
from heaven : Trema, choked trith bodies, must rise in Ire like 
Xanthus, and be piit to flight Ity Vulcan ; for Virgil’s Camilla 
there must be an Asbytjp, heroine of S^ntum tne beaurifnl 
speech of Eutydlus wh^ 'Nisus ieeks tb fiavc him is tbb good to 


be thrown away— furbished up a little, it wiU serve as a partmg 
address from Imilce to her husband Hahnibal. The descriptions 
of the numerous battles are made up in the mam, according to 
epic rule, of single combats— wearisoxric sometimes in Homer, 
wearisome oftener in Virgil, painfully wearisome in Silius. The 
different component parts of the poem are on the whole fairly 
well knit together, and the transitions are not often needlessly 
abrupt ; yet occasionally incidents and episodes are introduced 
with all the irrelevancy of the modem novel. The interposition 
of the gods is, however, usuaDy managed with dignity and 
appropriateness. 

As to diction and detail, we miss, in general, power rather 
than taste. The metre runs on with correct smooth monotony, 
with something always of the Virgilian sweetness, though 
attenuated, but nothing of the Viigilian variety and strength. 
The dead level of literary execution is seldom broken by a rise 
into the region of genuine pathos and beauty, or by a descent 
into the ludicrous or the repellent. There are few absurdities, 
but the restraining force is trained perception and not a native 
sense of humour, which, ever present in Homer, not entirely 
absent in Virgil, and sometimes finding grim expression in Lucan, 
fails Silius entirely. The address of Anna, Dido’s sister, to Juno 
compels a smile. Though deified on her sister’s death, and for 
a good many centuries already an inhabitant of heaven, Anna 
meets Juno for the first time on the outbreak of the Second 
Punic War, and^eprecates the anger of the queen of heaven for 
having deserted the Carthaginians and attached herself to the 
Roman cause. Hannibal’s parting address to his child is also 
comical : he recognizes in the “ heavy wailing ’’ of the year-old 
babe “ the seeds of r^es like his own.’’ But Silius might have 
been forgiven for a thousand more weaknesses than he has if 
in but a fev; things he had shown strength. The grandest sOones 
in the history before him fail to lift him up; tfeatment, 
for example, of Hannibal’s Alpine passage fhlls immensely below 
Lucan’s vigorous delineation of Cato’s far less stirring ifiarch 
across the African deserts. ; 

But in the very weaknesses of Silius ,we may dis^m merit. 
He at least does not try to conceal* defects of srfBstancc by 
contorted rhetorical conceits and feebly forcible exaggerations. 
In his ideal of what Latin expression ‘^ould be he comes near 
to his contemporary Quintilian, and resolutely holds aloof from 
Ae tenor of his age. Perhaps his want of success with the men 
of his time was not wholly due to his faults. His self-control 
rarely fails him ; it stands the test of the horrors of war, and of 
Venus working her will on Hannibal at Capua. Only a few 
passages here and there betray the true silver Latin extravagance. 
In the avoidance of ihetbrical artifice and epigrammatic antithesis 
Silius stands in marked contrast to Lucan, yet at times he can 
write with point. Regarded merely as a poet he may not deserve 
high praise ; but, as he is a unique specimen and probably the 
best of a once numerous class, the preservation of his poem among 
the remains of Latin literature is a fortunate accident. 

The poem was disoovcicd in a MS., possibly at Constance, by 
Poggio, in 1416 Or 1417*; from this ribw lost MS. all existing MSS., 
which belong entirely to the 15th century, are derived. A valuable 
MS. of the ath or 9th centyry, found at Cologne by L. Carrion in the 
latter part of thp r6th ceutuiiy, disappeared soon after its discovery. 
Two editiones principes appeared at Rome in 1471 ; the principal 
editions since nave been thoSe of Heinsins (1600), Drakenborch 
(1717), Emesti (Leipeig, 1791) and L. Bauer (1890). The Puntca 
is included in the second edition of Idie Corpus jpoetarum Latinonm. 
A useful variorum edition is that of hemaire (Pahs, 1823). Recent 
whting on Sihus is generally in the form of separate articles or small 
pamphlets; but see H. E. Butler, Post-Augustan Poetry (1909); 
chap x. ^ (J.S.R.) 

SILK» a fibrous substance produced by many insects, princi- 
pally in the form of a cocoon or covering within which the 
creatures are enclosed and protected during the period of their 
principail transformations. The welbs and nests, &c., formed 
by spiders are also of silk. Btif the fibres tjatd for manufacturing 
are exclusively produced by the mulberry silk-mOth 
of &ina, Bomhyx mori, and a few other moths closely allied to 
that insect. Among thO Chiiifesc the liame of the siBtworm it 
" Si, Korean soi ’ to thh afictttit Greeks it became known 
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as cr^p, the nation whence it came was to them and the 
fibre itself (njpiKov, whence the Latin sericum, the French soie, 
the German Seide and the English silk. 

History. — ^The silk industry originated in’China ; and according 
to native records it has existed there from a very remote period. 
The empress, known as the lady of Si-ling, wife of a famous 
emperor, Huang-ti (9640 b.c.), encouraged the cultivation of 
the mulberry tree, the rearing of the worms and the reeling 
of silk. This empress is said to have devoted herself personally 
to the care of sill^oims, and she is by the Chinese credited with 
the invention of the loom. A voluminous ancient literature 
testifies not only to the antiquity but also to the importance of 
Chinese sericulture, and to the care and attention bestowed 
on it by royal and noble families. The Chinese guarded the 
secrets of their valuable art with vigilant jealousy ; and there 
is no doubt that many centuries passed before the culture spread 
beyond the country of its origin. Through Korea a knowledge 
of the silkworm and its produce reached Japan, but not before 
the early part of the 3rd century. One of the most ancient 
books of Japanese history, the Nihongi, states that towards 
A.D. 300 some Koreans were sent from Japan to China to engage 
competent people to teach the arts of weaving and preparing 
silk goods. They brought with them four Chinese girls, who 
instructed the court and the people in the art of plain and 
figured weaving ; and to the honour of these pioneer silk weavers 
a temple was erected in the province of Settsu. Great efforts 
were made to encourt^e the industry, which from that period 
grew into one of national importance. At a period probably 
little later a knowledge of the working of silk travelled westward, 
and the cultivation of the silkworm was established in India. 
According to a tradition the eggs of the insect and the seed 
of the mulberry tree were carried to India by a Chinese princess 
concealed in the lining of her head-dress. The fact that seri- 
culture was in India first established in the valley of the Brahma- 
putra and in the tract lying between that river and the Ganges 
renders it probable that it was introduced overland from the 
Chinese enipire. From the Ganges valley the silkworm was 
slowly carried westward and spread in Khotan, Persia and the 
states of Central Asia. 

Most critics recognize in the obscure word d'meseq or d^meskeq, 
Amos iii. 12, a name of silk corresponding to the Arabic dirndls, 
late Greek a, E^lish damask j and also follow the ancients in 

understanding meshi, Ezek. xvi. 10, 13, of “ silken gauze.’^ But 
the first notice of the silkworm in Western literature occurs in 
Aristotle, Hist, mim. v. 19 (17), ii (6), where he speaks of “a 
great worm which has horns and so differs from others. At its 
first metamorphosis it produces a caterpillar, then a bombylius 
and lastly a chrysalis — all these changes place within six 

months. From this animal women separate and reel off the 
cocoons and afterwards spin them. It b said that thb was first 
spun in the island of Cos by Pamphile, daughter of Plates.” 
Aristotle’s vague knowledge of the worm may have been derived 
from information acquired by Ae Greeks with Alexander the 
Gn^t ; but long before this time raw silk must have begun to 
be imported at Cos, where it was woven into a gauzy tissue, the 
famous Coa vestis, which revealed rather than clothed the form. 

Towards the beginning of the Christian era raw silk began to 
form an important and costly item among the prized products 
of the East which came to Rome. Allusions to silk and its source 
became common in cteical literature ; but, although these 
references show familiarity with the material, they are singularly 
vague and inaccurate as to its source ; even Pliny knew nothing 
more about. the silkworm than could be learned from Aristotle’s 
description. The silken textures which at first found their way 
to Rome were necessarily of enormous cost, and their use by men 
was deemted a piece of effeminate luxury. From an anecdote of 
Aurelian, who neither used silk himself nor would allow hb wife 
to possess a single silken garment, we learn that silk was worth 
its weight in gold. 

Notwiths^ding its price and the restraints otherwise put on 
the use of silk the trade grew. Under Justinian a monopoly of 
(he trade and manufacture was reserved to the en^nir, and 


looms, worked by women, were set up within the imperial palace 
at Cqpstantinople. Justinian also endeavoured, throUgh the 
Christian prince of* Abyssinia, to divert the trade from the 
Persian route along whici silk was then brought into the east of 
Europe, In thb he failed, but two Persian moriks who had long 
resided in China, andP there learned the whole art and mystery 
of silkworm rearing, arrived at Constantinople and imparted 
their knowledge to the emperor. By him they were induced to 
return to China and attempt to bring to Europe the material 
necessary for the cultivation of silk, which they effected by 
concealing the eggs of the silkworm in a hollow cane. From the 
precious contents of that bamboo tube, brought to Constantinople 
about the year 550, were produced all the races and varieties 
of silkworm which stocked and supplied the Western world for 
more than twelve hundred years, ^ ^ 

Under the care of the Greeks the silkworm took kind^ to its 
Wettem home and flourished, and the silken textures of Byzan- 
tium became famous. At a later period the conquering Saracefis 
obtained a mastery over the trade, and by them it was spread 
both east and west — the textures becoming meantime impressed 
with the patterns and colours peculiar to that people. They 
established the trade in the thriving towns of Asia Minor, and 
they planted it as far west as Sicily, os Sicilian silks of the 12th 
century with Saracenic patterns still testify. Ordericus Vitalb, 
who died in the first half of the 12th century, mentions, that the 
bishop of St Evroul, in Normandy, brought with him from Apulia 
in southern Italy several large pieces of silk, out of the finest of 
which four copes were made for his cathedral chanters. The 
cultivation and manufacture spread northwards to Florence, 
Milan, Genoa and Venice — all towns which became famous for 
silken textures in medieval times. In 1480 silk weaving was 
begun under Louis XL at Tours, and in 1520 Francis I. brought 
from Milan silkworm eggs, which were reared in the Rhone 
valley. About the beginning of the 17th century Olivier de 
Serres and Laffemas, somewhat against the will of Sully, obtained 
royal edicts favouring the growth of mulberry plantations and 
the cultivation of silk ; but it cannot be said that these industries 
were firmly established till Colbert encour^d the planting of 
the mulberry by premiums, and otherwise stimulated local 
efforts. 

Into England silk manufacture was introduced during the 
reign of Henry VI. ; but the first serious impube to manufactures 
of that class was due to the immigration in 1585 of a large body 
of skilled Flemish weavers who fled from the Low Countries in 
consequence of the struggle with Spain then devastating their 
land. Precisely one hundred years later religious troubles gave 
the most effective impetus to the silk-trade of England, when 
the revocation of the edict of Nantes sent simultaneously to 
Switzerland, Germany and England a vast body of the nmst 
skilled artisans of France, who planted in these countries silk« 
weaving colonies which are to this day the principal rivals of the 
French manufacturers. The bulk of the French Protestant 
weavers settled at Spitalfields, l/>ndon-~an incorporation 6f 
silk workers having been there formed in 1629. James I. used 
many efforts to encourage the planting of the mulbeiry and the 
rearing of silkworms both at home and in the colonies. Up to 
the year 1718 England depended on the thrown silks of Europe 
for manufacturing purposes. But in that yep Lombe of Derl^, 
disguised as a common workman, and obtaining entrance as su^ 
into one of the Italian throwing mills, made drawm|(s^ of the 
machinery used for thb process. On nb return, subsidized by 
the government, he built and worked, on tbe banks of ^e 
Derwent, the first English throwing mill. In 1825 a public 
company was formed and incorporated under the lume of the 
British, Irish and Colonial Silk Company, with a capitid of 
£1,000,000, principally with the view e» introducing sericulture 
into Ireland^ but it was a complete failure, and the rearing of toe 
silkworm cannot be said ever to have become a branch of British 
industry. 

In 1522 Cortes appointed offioiab to introduce aericultuta into 
New S^in (Mexico), and mulberry trees were then planted aild 
eggs were brought from Spain. The Mexican adventure b 
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montios^U by Acosta^ but all trace of the culture had 
died odt before the end of the centurj-. In 1609 Jai^cs I. 
attempted to reinstate the silkworm on the 'American continent, 
but his first effort failed through ship^eck. An effort made in 
\ 6 ig obtained gfeater success, and, the materials being present, 
the Virginian settlers were strongly urged to devote attention 
to the profitable industry of silk cultivation. Sericulture was 
enjoined under penalties by statute; it was encouraged by 
bounties and rewards ; and its prosecution was stimulated by 
teamed essays and rhapsodical rhymes, of which this is a 
sample 

“ Where Wormes and Food doe naturally abound 
A gallant Silken Trade must there be found. 

Virginia excels the World in both- - 
Envie nor malice can gainc say this troth ! ” 

In the {irospiectus of Law’s great Compagnie des Indes Occidentales 
the cultivation of silk occupies a place among the glowing attrac- 
tions which allured so many to disaster. Onward till the period 
of the War of Independence bounties and other rewards for the 
rearing of worms and silk filature continued to be offered ; and 
just when the war broke out Benjamin Franklin and others were 
engaged in nursing a filature into healthy life at Philadelphia. 
With the resumption of peaceful enterprise, the stimulus of 
bounties was agam applied— first by Connecticut in 1783 ; and 
such efforts have been continued sporadically down almost to the 
present day. Bounties were last offered by the state of California 
m 1865-1866, but the state law was soon repealed, and an attempt 
to obtain state encouragement again in 1872 was defeated. 
About 1838 a speculative mania for the cultivation of silk 
developed itself with remarkable severity in tlic United States. 
It was caused principally through the representations of Samuel 
Whitmarsh as to the capabilities of the South Sea Islands 
mulberry {Morus midticatdis) for feeding silkworms ; and so 
intense was the excitement that plants and crops of all kmds 
were displaced to make room for plantations of M, mtdticaulis. 
In Pennsylvania as much as $300,000 changed hands for plants in 
one week, and frequently the young trees were sold two and 
three times over within a few days at ever-advancing prices. 
Plants of a single year’s growth reached the ridiculous price of $i 
each at the height of the fever, which, however, did not last long, 
for in 1839 the speculation, collapsed ; the famous M. multicaulis 
was found to be no golden tree, and the costly plantations were 
uprooted. 

Tile most singular feature in connexion with the history of 
silk is the persistent efforts which have been made by monarchs 
and other potentates to stimulate sericulture within their 
dominions, efforts which continue to this day in British colonies, 
India and America. These endeavours to stimulate by artificial 
means have in scarcely any instance resulted in permanent 
success. In truth, raw silk can only be profitably brought to the 
market where there is abundant and very cheap labour— the 
fact that China, Japan, Bengal, Piedmont and the Levant are 
the principal producing localities making that plain. 


The Silkworm, 

The mulberry-feeding moth, Bombyx mcrif which is the 
principal source of silk, belongs to the Bombyddae, a family of 

Lepidoptera in which are em- 
braced some of the largest and 
most handsome moths. B.mori 
is itself an inconspicuous moth 
(figs. 1 and 2), of an ashy 
white colour, with a body in 
the case of the male not i in. 
in length, the female being a 
little longer and stouter. Its 

Flo. i—Smbyx mori (male). 

fore pair are falcate, and the 
hind pair do not reach to the end of the body. The larva 
(fig* 3) is hairless, of an ashy grey or cream colour, attains to a 
tei^th of from 3 to 5^ in., and is slender in coii^)arison with many 
pf Its allies* The second thoracic ring b humped, and there 




Fig. 2.- - Bombyx mori (female). 


is a spine-like horn or protuberance at the tail. The common 
silkworm produces as a rule only one generation during the year ; 
but there are races in cultivation which are bivolline, or two- 
generationed, and some 
are multivoltine. Its 
natural food is the leaves ^ 
of mulberry trees. The silk 
glands or vessels consist of 
two long thick-walled sacs 
running along the sides of 
the body, which open by a 
common orifice — the spin- 
neret or seripositor — on 
the under lip of the larva. 

Fig. 4 represents the head 
(a) and feet (b, b) of 
the common silkworm, while c is a diagrammatic view of 
the silk glands. As the larva approaches maturity these 
vessels become gorged with a clear viscous fluid, which, upon 
being exposed to the air immediately hardens to a solid mass. 
Advantage is taken of this peculiarity to prepare from fully 
developed larvae silkworm gut used for casting lines in rod- 
fishing, and for numerous other purposes where 
lightness, tenacity, flexibility and strength are 
essential. The larvae are killed and hardened 
by steeping .some hours in strong acetic acid ; 
the silk glands are then separated from the 
bodies, and the vis- 
cous fluid drawn out 
to the condition of a 
fine uniform line, which 
is stretched between 
pins at the extremity 
of a board. The board 
is tlien exposed to the sunlight till the lines dr\’ and harden into 
the condition of gut. The preparation of gut is, however, 
merely an unimportant collateral manufacture. When the larva 
is fully mature, and ready to change into the pupa condition, it 
proceeds to spin its cocoon, in which operation it ejects from both 
glands simultaneously a continuous and reclable thread of 800 



Fig. 3. — Larva of Bombyx mori. 



Fig. 4. 


to 1200 yds. in length, moving its head round in regular order 
continuously for three days or thereabouts. The thread so 
ejected forms the silk of commerce, which as wound in the cocoon 
consists of filaments seriposited from two separate glands 
(discovered by an Italian naturalist named Filippi) containing 
a glutinous or resinous secretion which serves a double purpose, 
viz. that of helping the thin viscous threads through their final 
outlets, and the adhesion of the two filaments when brought into 
contact with the atmosphere. 

Under the microscope cocoon silk presents the appearance (fig. 5) 
01 a somewhat flattened combination of two filaments placed side 
by side, being on an average hi thickness (see 

also Fibres, Plate I.). The cocoons are white or yellow in colour, 
oviform in shape, with often a constriction in the middle (fig. 6). 
According to race, &c., they vary considerably in size and weight, 
bat on an average they tneastire from an inch to an inch and a half 
in length, and from half an inch to an inch in diameter. They form 
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hard, firm and compact shells with some straggling flossy filaments 
on tht: exterior, and the interior layers are so closely and densely 
agglutinated as to constitute a parchmcnt-like mass which resists all 
attempts at unwinding. The whole cocooif with its enclosed pupa 
weighs from 15 grains for the smaller races to about 50 grains for 



Fig. 5. — ^Microscopic appearance Fig. 0 . -Cocoon 

of Silk of Dombyx mori. of Bomhy.x nwn. 


the breeds which spin large cocoons. From two to three weeks after 
the completion of the cocoon the enclosed in.sect is ready to escape ; 
it moistens one end of its self-made prison, thereby enabling itself 
to push aside the fibres and make an opening by which the perfect 
moth come.s forth. The sexer, almost immediately couple ; the 
female in from four to six days lays her eggs, numbering 500 and 
upwards ; and, with that the life cycle of the moth being complete, 
liotli .sexes soon die. 

Sericulture. 

The art of sericulture concerns itself with the rearing of silk- 
worm.s under artificial or domesticated conditions, their feeding, 
the formation of cocoons, the securing of these before they are 
injured and pierced by the moths, and the maturing of a sufficient 
number of moths to supply eggs for the cultivation of the follow- 
ing year. The first essential is a stock of mulberry trees adequate 
to feed the worms in their lar\^al stage. The leaves preferred 
in Europe are those of the white-fruited mulberry, Morus alba, 
but there arc numerous other species which appear to be equally 
suitable. The soil in which the mulberry grows, and the age 
and condition of the trees, are important factors in the success 
of silkworm cultivation ; and it has been too often proved that 
the mulberry will grow in situations where, from the nature of the 
leaf the trees put forth and from other circumstances, silkworms 
cannot be profitably reared. An elevated position with dry, 
friable, well-drained soil produces the best quality of leaves. 
Throughout the East the species of mulberry cultivated are 
numerous, but, as these trees have been grown for special 
purposes at least for three thousand years, they show the com- 
plex variations peculiar to most cultivated plants. 

The eggs of the silkworm, called graine, are hatched out by 
artificial heat at the period when the mulberry leaves are ready 
for the feeding of the larvae. These eggs are very minute — 
about one hundred weighing a grain ; and a vast number of 
hatched worms may at first be kept in a small space ; but the 
rapid growth and voracious appetite of the caterpillars demand 
quickly increasing and ample space. Pieces of paper punctured 
with small holes are placed over the trays in which the hatching 
goes on ; and the worms, immediately they burst their shell, 
creep through these openings to the light, and thereby scrape off 
any fragments of shell which, adhering to their skin, would kill 
them by constriction. The rearing-house in which the worms are 
fed (Fr. magnanene) must' be a spacious, well-lighted and well- 
ventilated .apartment, in which scrupulous cleanliness and 
sweetness of air are essential, and in which the temperature may 
to a certain extent be under control. The worms are more hardy 
than is commonly supposed, and endure variations of temperature 
from 62® to 78° F. without any injury ; but higher temperature 
is very detrimental. The lower the temperature at which the 
worms are maintained the slower is their growth and develop- 
ment ; but their health and vigour are increased, and the cocoon 
they spin is proportionately bigger. The worms increase in size 
with astonishing rapidity, and no less remarkable is their growing 


voraci ly . Certain mSbs moult or cast their skin three timft during 
their^irval existenqe, but for the most part the silkworm moults 
four times— about the i^xth, tenth, fifteenth and twenty-third 
days after hatching. As these moulti^ perio 5 s approach, the 
worms lose their appetite and cease eating, and at each period of 
change they are left undisturbed and free from noise. 

Laurent de TArbousset showed in 1905 that 1 oz. of seed of 30 
grammes producing 30,000 to 35,000 silkworms (30,000 may be 
depended upon to reach the cocoon stage) will give a harvest of 
130 to 140 lb of fresh cocoons and an ultimate yield of about 12 lb 
raw silk properly reeled. The amount of nourishment required 
for this rearing is as follows : — hatching to first moult, about 
9 lb of leaves of tender growth, equal to 40 to 451b ripe leaves ; 
first to second moult, 241b, representing 100 lb ripe, leaves; 
second to tliird moult, 80 lb, representing 2401b ripe leaves; 
third to fourth moult, 2361b, representing 472 tb ripe leaves; 
fourth moult to mounting, 1430 lb, representing 1 540 lb ripe leaves, 
totalling to about one ton of ripe leaves for a complete rearing. 
The growth of the worms during their larval stage is thus stat^ 
by Count Dandolo : — 
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When the caterpillars* are mature and ready to undergo their 
transformation into the pupa condition, they cease eating for 
some time and then begin to ascend the brushwood branches or 
cchelletc.s provided for them, in which they set about the spinning 
of their cocoons. Crowding of positions must now be guarded 
against, to prevent the spinning of double cocoons i^upions) 
by two worms spinning together and so interlacing their threads 
that they can only be reeled for a coarser and inferior thread. 
The insects complete their cocoons in from three to four days, 
and in two or three days thereafter the cocoons are collected, 
the pupa killed to prevent its further progress and the bursting 
of the shell by the fully developed q^oth. Such cocoons os are 
selected for the production of graine, on the other hand, are 
collected, freed from the external floss, and preserved at a 
temperature of from 66° to 72° F., and after a lapse of from eleven 
to fifteen days the moths begin to make their appearance. The 
coupling which immediately takes place demands careful atten- 
tion ; Sie males are afterwards thrown away, and the impr^r 
nated females placed in a darkened apartment till they deposit 
their eggs. 

Diseases . — That the silkwonn is subject to many serious diseases 
is only to be expected of a creature which for upwards of 4000 years 
has been propagated under purely artificial conditions, and these 
most frequently of a very insanitary nature, and where, not the 
healthy life of the insect, but the amount of silk it could be made 
to ]deid, was the object of the cultivator. Among the most fatal 
and disastrous of Uiese diseases with which the cultivator had long 
to grapple was " muscardfine/' a malady due to the development of 
a Uingus, Botrytis bassiana, in the body of the caterpillar. The 
disease is peculiarly contagious and infectious, owing to ^ develop- 
ment of the fungus through the skin, whence spores are freeiq, 
which, coming in contact with healthy caterpillars, fasten on them 
and germinate inwards, giving off corpuscles within the body of the 
insect. Muscardine, however, has not been epidemic for many 
years. But about the year 1853 anxious attention began to m 
given in France to the ravages of a disease amo^ silkworms,, whid^ 
from its alarming progress threatened to issue in national <haast^^ 
This disease^ which at a later period became known as '* pebrine.'* 
— a name given to it by de Quatrefages, one of its many invaatip 
xgators — ^had first been noticed in France at CavaUton in the valley 
of the Durance near Avignon. Pebrine manifests itself by dark 
spots in the skin of the larvae ; the eggs do not hatch out,, or hatch 
imperfecriy ; the worms are weak, stunted and unequal in growth, 
languid in movement, fastidious in feeding; many peridl before 
coining to maturity .; if they spm a cocoon it is soft and loose, and 
moths when developed are feeble and inactive. When sufibient 
vitality temains to produce a second generation it diows in increased 
intensity the feebl^ess of the preceding. disease is thus 
hereditary, but in addition it is virulently infections and contagious. 
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From onwards French cultivators wcr< compelled, in order to 
keep up their silk supply, to import gruiiie from uninfected difttricis. 
The area of infection increased rapidly, and i^dtli that the demand 
for healthy graine correspondingly expaiflled, wliilc the supply had 
to hit drawn f rom'increasingl y remote and contracted regions. Partly 
supported by imported eggs, the production of silk in France was 
maintained, and in 1853 reached its maximum of 20,000,000 kilos of 
cocoons, valued at 117,000,000 francs. From that period, notwith- 
standing tlie imjxirtatioii at great cost of foreign giaine, reaching in 
some years to Oo,ooo^os, the production of silk fell off with startlmg 
rapidity ; in 185(1 it was not more than 7,500,000 kilos of cocoons ; 
in i8()i and 1802 it fell as low as 5.800,000 kilos; and in 1805 it 
touched its lowest weight of about 4,000,000 kilos. In 1867 de 
Quatrefages estimated the loss sullere(i by France in the 13 years 
icllowing 1853, from decreased production of silk and price paid to 
foreign cultivators for grume, to be not less than one milliard of 
francs. In the case of Italy, where the disease showed itself later 
but ov(?p more disastrously, affecting a much more extended indubiry, 
the loss in 10 years de Quatrefages stated at two milliards. A loss 
of /i 20,000,000 sterlmg within 13 years, fallmg on a limited area, 
and on one class within these two countries, constituted indeed a , 
calamity on a national scale, calling for national eflort to contend 
with its devastating action. The malady, moreover, spread east- 
ward with alarming rapidity, and, although it was found to be less 
disastrous and fatal 111 Oriental countries than in Europe, the 
fiources of healthy graine became fewer and fewer, till only Japan 
was left as an uninfected source of European graine supply. 

A scourge wliich so seriously menaced the very existence of the 
Bilkwomi m the world necessarily attracted a great amount of 
attention. So early as 1849 Gu6rin Meneville observed in the blood 
of diseased silkworms certain vibratory corpuscles, but neither did 
he nor the Italian Filippi, who studied tluMji later, connect them 
distinctly with the di^Kjase. The corpuscles were first accurately 
described by Conialia, whence they are spoken of as the corpuscles 
of Comalia. The FYench Acndcmy charged de Quatrefages, Decaisiie 
and P6Ugot with the stud)' of tlie disease, and they issued two 
elaborate reports — Etudes sur Ics maladies actuclles dcs vers d soie 
(1859) and Nouvelks Eecherches sur Ics maladies actuelles des vers d 
soie (i860) ; but the suggestions they were able to offer had not the 
eftect of stopping tlio march of tlie disease. In 1865 Pasteur under- 
took a Government commission fur the investigation of the malady. 
Attention had been previously directed to the corpuscles of Comalia, 
and it had been found, not only tluit they occurred in tlie blood, but 
that they gorged the whole tissues of the insect, and their presence 
m tlie eggs themselves could bo microscopically demonstrated. 
Pasteur established (i) that the corpuscles are the special character- 
istic of the disease, and tliat these invariably manif(.‘st themselves, 
if not in earlier stages, tlien in the mature moths ; {2) that the cor- 
puscles are jiarasites, and not only the sign but the cause of the 
disease ; and (3) that the , disease manifests itself by heredity, by 
contagion with ^seased worms, and by the eating of leaves on which 
corpuscles are spread. In this cormexion he established the vtTy 
important practical conclusion that worms wliicli contract tJie disease 
during their own life-cycle retain sufficient vitality to feed, develop 
and spin their cocoon, although the next generation is invariably 
infected and shows the disease in its most virulent and fatal form. 
But this fact enabled the cultivator to know with assurance whether 
the worms on which he bestowed Iris labour would yield him a Jrarvest 
of *dlk. He had only to examine the bodies of the moths yielding his 
graine ; if they were free from disease then a crop was sure ; if they 
were infected the education would assuredly fail. Pasteur brought 
out tire fact that tlie malady had existed from remote periods and 
in many unsuspected localities. He found coipuscles m Japanese 
cocoons and in many specimens wliich had oeen preserved for 
lengthened periods in public collections. Thus he came to the con- 
clusion that tlie malady had been inherent in many succesr.ive 
generations of the silkworm, and that the epidemic condition was 
only an exaggeration of a normal state brought about by the method 
of cultivation and production of graine pursued. The cure proposed 
by Pasteur was simply to take care that the stock wlicuce graine was 
obtained should be healthy, and the offspring would then be healtliy 
also. Small educations reared apart from the ordinary magnaiierie, 
for the production of graine alone, were recommended. At intervals of 
five days after spinning their cocoons specimens were to be opened and 
the chrysalides examined microscopically for corpu.scles. Should none 
have appeared tiU towards tlie penod ol transformatiou and escape of 
the mollis, the eggs subsequently liatched out might be depended on 
to yl^d a fair crop of silk ,* should the moths prove perfectly free 
frdin corpuscles after depositing their eggs the next generation would 
certainly live well through the larval stage. For special treatment 
towards the regeneration of an infected race, the most robust worms 
were to be selected, and the moths issuing from tlie cocoons were to be 
coupled in numbered cells, where the female was to be confined till 
she deposited her eggs. The bodies of both male and female were to 
be examined for corpuscles, and the eggs of those found absolutely 
iree from taint were preserved for siiimar cellular ” treatment in 
the following year. By this laborious and painstaking method it 
has beCn found po$sible to re-establish a hesU’ttiy stock of valuable 
races from previously highly-infected breeds. The rearing of worms 
in small educations under special supervision has been found to be 


a most effective means of combating pebrine. In the same way the 
rearing of worms for graine in the open air, and under ab far as 
possible natural conditions, has proved equall) valuable towards 
the development of a hardy, vigorous and untainted stock. The 
open-air education was originally proposed by Chavannes of Laus- 
anne, and largely earned out in the canton ol Vauci by Kolaiid. who 
reared liis wonns on mulberry tr- s enclosed within “ manchons 
or cages of wire gauze and co.nvas. The insects appeared quickly to 
revert to natural conditions ; the moths brought out in open air were 
strongly marked, livtdy and active, and eggs left on the trees stood 
the severity of the winter well, and liatched out successfully in the 
following season. Roland’s experience demonstrated that not cold 
but heat is the agent which sajis the constitution of the silkworm and 
makes it a ready prey to disease. 

Orasserie is another form of disease incidental to the silkworm. 
It olten appears before or after the first moult, but it is only after the 
fourth tliat it appears in a more developed form. The worm attacked 
presents the following symplom.s : the skin is distended as il swollen, 
IS rather thin and siuny, and the body ol the worm seems to have 
increased, that is, it suffers from latncss, or is engratssd, hence its 
naiiio. The disease is characterized by the decomposition of the 
blood ; in fact it is really a form of dropsy. 1'lie blood losi!s its 
transparency and becomes milky, its volume increases so that the 
skin cannot hold it, and it escapes through the pores. This disease 
is more* accidental than contagious and rarely takes very dangerous 
proportions. If the attack comes on a short time belore maturity, 
tlie worms are able to spin a cocoon of a ft*eble character, but worms 
with this disease never change into chrvsalides, but always die in the 
cocoon before transformation can lake place. The causes which 
produce it are not well known, but it is generally attributable to 
currents of cold and damp air, to the use of wet leaves in feeding, 
and to sudden changes of temperature. 

Another cause of serious loss to the rearers is occasioned by 
Elaohcnc, a disease well known Irom the earliest times. Pasteur 
showed that tlie origm of tht^ di.sease proceeded from microscopic 
organisms called lermeiits and vi trios. One has only to ferment a 
certain quantity of mulberry leaves, chop them up and squeezi? 
them, and so obtain a hquid, to find in it millions ol ferments and 
vitrios. It m variably hajijieiis during tlie most active period of 
feeding, three or four days after the fourth moult up to tlie rising, 
and generally appears after a meal of coarse leaves, obtained from 
raullx'mes pruned the same year and growing in damp soil. Flacherie 
is an intestinal disease ol the cholera species and tliercfore contagious. 
The definite course is not occasioned so much from tlio Jerments 
which exist in the leaves tliemselves, but from an arrest of Uie 
digestive process wliich allows the rapid multiplication of the forniLr 
ill tlie intestines. Good ventilation is indispensable to allow tlie 
worm to give out by transpiration tlie great quantity of water that 
it absorbs with the leaf. If tiffs exhalation is stopped or lessened the 
digestion in its turn is also stopped, the leaf remains longer than 
usual in the intestines, tlie raicrv>be& multiply, invading the whole 
body, and this brings about the sudden death wliich surprises the 
rearers. The true remedies consist in the avoidance of the fermenta- 
tion of the leaves by careless gathering, transport or packmg, iu 
proper hygienic care in vciitilatiou and in maintaining a proper 
degree of dryness in the atmosphere in rainy weather, and in the use 
of quicklime placed in different parts of the nursery to facilitate tlie 
trauspiraiion of the sffk-worms. 


Wild Silks , — The ravages of pebrine and other diseases had 
the effect of attracting prominent attention to the numerous other 
insects, allies of the mulberry sillcworm, which spin serviceable 
cocoons. It had 
been previously 
pointed out by 
Captain Hutton, 
who devoted 
great attention 
to the silk que.s- 
tion as it affects 

the East Indies, _ 

that at least six 
species of Bomlfyx, differing from 
B. mori^ but also mulberry-feed- 
ing, are more or le.ss domesticated 
in India. These include B. texior, 
the boropooloo of Bengal, a large 
species havmg one generation 
yearly and producinj? a soft flossy 
cocoon ; the Chinese monthly 
worm, B. sinensis^ having several generations, and making 
a small cocoon ; and the Madrasi worm of Bengal (B. croesi)^ 
the Dassee or Desi worm of Bengal (B. foriunatus) and B. 
arracanensis, the Burmese worm — ^all of which yield several 



Fig. 7. — Chinese Tussur Moth, 
Antheraea pemyi (male). 
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generations in the year and form reelabie cocoons. Besides 
these there are many other mulberry-feeding Botnbycidae in 
the East, principally belonging to the genera Theophila 
and Ocinara, the cocoons of which have not attracted cul- 
tivators. The moths yielding wild silks which have obtained 
most attention belong to the extensive and handsome 

family Saturnidae. The 
most important of the 
species at the present time 
is the Cliinese tussur or 
tasar worm, Anther aea 
pernyi (figs. 7, 8), an oak- 
feeding species, native of 
Mongolia, from which is 
derived the greater part of 
the so-called tussur silk 
now imported into Europe. 

FiG.8.-Cocoonol^»<**ra^a/.«r«y.. alUed to this b 

the Indian tussur moth 
(fig. 9) Anther aea mylttia, found tliroughout the whole of 
India feeding on the bher tree, Zizyphus jujuba, and on many 
other plants. It yields a large compact cocoon (fig. 10) of a 
silvery grey colour, 
which Sir Thomas 
Wardle of Leek, who 
devoted a great 
amount of attention 
to the wild-silk 




Fig. 9 . — Anther aea myhtta (female). 


question, succeeded 
in reeling. Next in 
promising qualities 
is the muga or 
moonga worm of 
Assam, Antheraea 
assatna, a species to 
some extent domes- 
ticated in its native 
country. The 
yama-mai worm of 
Japan, Antheraea 
^Samta) yama-mai^ an oak-feeder, is a race of considerable 
importance in Japan, where it was said to be jealously guarded 
against foreigners. Its eggs were first sent to Europe by 
Duchgne du Bellecourt. French consul- 
general in Japan in 1861 ; but early in 
March following they hatched out, when 
no leaves on which the larvae would feed 
% were to be found. In April a single worm 

^ got oak-buds, on which it throve, and 

ultimately spun a cocoon whence a female 
moth issued, from which Guerin M 4 neville 
named and described the species. A further 
supply of eggs was secretly obtained by a 
Dutch physician Pompe van Meedervoort 
in i 8§3, and, as it was now known that the 
worm was an oak-feeder, and would thrive 
on the leaves of European oaks, great 
results were anticipated from the cultiva- 
tion of the yama-mai. These expectations, 
however, for various reasons, have been 
Fig. 10.— <k)cooii of ^disappointed. The moths hatch out at a 
Antheraea mylitta, period when oak leaves are not ready 
for their feeding, and the silk is by 
no means of a quality to compare with that of the common 
mulberry worm* The mezankoorie moth of the Assamese, 
Antheraea metankooria, yields a valuable cocoon, as does also 
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tlie Atlas moth, Attaeus atlas ^ which has an omnivorous larva 
founA throughout ^India, Ceylon, Burmah, China and Java. 
The Cynthia moth, Attagis cynthia, is domesticated as a source 
of silk in certain provinces of China, where it fe^ds on the Allan- 
thus glandulosa. Thejeria or arrindi moth of Bengal and Assam, 
AUacus ricint, which feeds on the castor-oil plant, yields seven 
generation yearly, forming loose flossy orange-red and some- 
times white cocoons. The ailanthus silkwprm of Europe is a 
hybrid between A, cynihia and A. ricint, first obtained by 
Guerin Meneville, and now spread through many silk-growing 
regions. These are only a few of the moths from which silks of 
various usefulness can be produced ; but none of tliese presents 
qualities, savii^ perhaps cheapness alone, which can put them in 
competition witli common silk. 

Physical and Chemical Relations oj Silk. 

Common cocoons enclosing chiy^salides weigh each from 16 
to 50 grains, or say from 300 to 600 of .small breeds and from 
270 to 300 of large breeds to the lb. About one-sixth of this 
weight is pure cocoon, and of that one-half is obtainable as reeled 
silk, the remainder consisting of surface floss or blaze and of 
hard gunmiy husk. As the outer flossy threads and the inner 
vests are not reelabie, it is difficult to estimate the total length 
of thread produced by the silkworm, but the portion reeled 
varies in length and thickness, 
according to the condition 
and robustness of the coc(X)n, 
in some breeds giving a result 
as low as 500 metres, and in 
others 900 to 1200 metres. 

Under favourable conditions 
it is estimated that ii kilo- 
grammes of fresh cocoons give 
I kilogramme of raw silk for 
commerce, and about the 
same quantity for waste 
spinning purposes. Sir 
Thomas Wardle of Leek, in 
his handbook on silk published 
in 1887, showed by a series 
of measurements that the diameter ffif a single cocoon thread 
or have varied from TuWth to part of an inch in 

diameter in the various species of Bombycides, whilst those of the 
Satumides or wild species varied from to part of 

an inch. As this estimation presents some difficulties and diver- 
gences, the size of the thread is generally defined commercially 
by deniers or decigrammes, those of the Anthereas (wild 
silks) being .said to range from 5 to 8 deniers or decigrammes, 
results confirmed by actual experience with the reeled thread. 
The silk of the various species of Antheraea and Attacus is also 
thicker and stronger at the centre of the reeled portion thaii 
towards its extremities; but the diameter is much greater 
than that of common silk, and the filaments under the microscope 
(fig. 11) present the appearance of flat bands, the exudation 
from the two spinnerets being joined at their flat edges. On 
this account the fibres of tussur or tussore silk tend to split up 
into fine fibrillae under the various preparatory processes in 
manufacturing, and its riband structure is the cause of the glassy 
lustre peculiar to the woven and finished fibres. 

Silk fibre (see Fibres) consists essentially of a centre or core of 
fibroin, with a covering of sericin or silk albumen, and a little waxy 
and colouring matter. Fibroin, which is analogous to horn, hair 
and like dermal products, constitutes about 75 to 82 % of the entire 
mass, and has a composition represented by the formula CbHbN.Ow. 
It has the characteristic app^ratice of pure sUk — a briui^^ smt 
white body with a pearly lustre — insoluble in water, alcohol and 



Fig. II. — ^Microscopic appearance 
of Silk of Chinese Tussur. 


.. gummy covering 

(Fr. grit) of the fibre, is a gelatinous body which dissolves readily in 


, ailing a 

is According to P. Bolley, the glahda ol the silkwqm 

cemtain semi-liquid fibroin alone, and it is on exposure to tlie air tWt 
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the surfEM^e is acted on by oxygen, transforming the external pellicle 
into the more soluble form oi soricin. Silk is highly hygrost^upic. 
If desiccated at 250° F. it will be found tolostflruin 10 to 15 % of 
moisture according to the condition of tht^^silk. It is a most perfect 
non-conductor of slectricity, and in its dry state the fibres frequently 
get so electrically excited as to seriously interfere with tlieir working, 
so that it becomes necessary to moisten tlicni with glycerin or soapy 
solutions, bilk is readily distmgmshcd iroiii wool and oilier animal 
fibres by the action of an alkahne solution of oxide ol lead, which 
darkens wool, &c., owing to the sulphur they contain, but does not 
affect silk, which is free from that body. Again, silk dissolves freely 
in common nitne acid, which is not the case with wool. From 
vegetable fibres silk is readily distinguished by the bright yellow 
colour it takes from a solution of picric acid, which docs not adhere to 
vegetable substances. 'Ihe rod-hke appearance of silk and its absence 
of markings under the microscope are also easily recognizable features 
of the fibre. 

r Silk Manufacture, 

Here we must distinguish between the reeled silk and the spun 
or wa.ste silk manufactures. The former embraces a range of 
operations peculiar to silk, dealing as they do with continuous 
fibres of great length, whereas in the spun silk industry the raw 
materials are treated by methods analogous to those followed 
in the treatment of other fibres (see Weavin(j). It is only floss, 
injured and unreelable cocoons, the husks of reeled cocoons, 
and other waste from reeling, with certain wild silks, which are 
treated by the spun silk process, and the silk thereby produced 
loses much of the beauty, strength and brilliance which are 
characteristic of the manufactures from reeled silk. 


Filatun or Reeling . — When the cocoons have been gathered the 
chrysalides they contain are killed either by dry heat or by exposure 
to steam. All cocoons stained by the premature death ol the 
chrysalides {chiquis)^ pierced cocoons, and any from other causes 
rendered unreelable, are put aside for the .spun-silk manufacture. 
Then the uninjured coccxins are by themselves sorted into classes 
having similar shades of colour, .size and quality of fibre. This 
assortment is of great consequence for the success of the ruling 
o^rations, as uniformity of quality and evenness and regularity of 
fibre are the most valuable features in raw .silk. The object ol 
reeling is to bring together the filaments [have) from two or more 
(generally four or five, but sometimes up to twenty) cocoons, and 
to form them into one continuous, uniform, and regular strand, 
which constitutes the “ raw silk ” of commerce. To do tliis, the 
natural gum of the cocoons wliich holds the filaments together must 
be softened, tlie ends of the filaments of the required number of 
cocoons must be caught, and means must be taken to unwind and 
lay these filaments together,* so as to form a single uniform rounded 
strand of raw silk. As the reeling proceeds the reelcr has to give 
the most careful attention to the thickness of the strand being pro- 
duced, and to introduce new cocoons in place of any from which the 
reelable silk has become exhausted . In this way a con tin uous uniform 
fibre or strand of raw silk of indefinite length is produced. The 
appa^tus used lor these purposes in some localities is of a very 
primitive kind, and the reeling being uneven and lumpy the silk is 
of inferior quality and low value. With comparativclv simple 
appliances, on the other hand, a skilled reeler, with trained eye and 
deucate touch, can produce raw silk of remarkably smooth and even 
quality. According to the method commonly adopted in North 
Italy and France the cocoons are for a lew minutes immersed in 
w^ater a little under the boiling point, to which a small quantity of 
alkali has been added. A girl with a small hand brush of twigs 
keeps stirring them in the water till the silk softens, and the outer 
loose fibres (floss) get entangled with the twigs and come off till 
end of the main filament [maitre hrin) is found. These ends being 
secured, the cocoons are transferred to a basin or tray containing 
water heated to from 140® to 150® F., in which they float while the 
silk is being reeled off. If the water is too cold the gum does not 
soften enough and the cocoons rise out of the basin in reeling ; if 
it is too hot the cocoons collapse and fall to tlie Ixittom. The ends 
of the requisite number of filaments being brought together, they are 
passed through an eyelet or guide, and similarly another equal set 
are p^sed through a corresponding guide. The two sets of filaments 
■ ■ visted around each ( 


are then crossed or twiste 


L other several turns as if to 


make on^ thread, after which they are separated and passed through 
■ separa'te guides to the reel round which they are separately wound. 
When a large number of cocoons are to be combined into one strand 
they may tc reeled from the tray in four sets, which are first crossed 
in pairs, then combined into two, and those two then crossed and 
afterwards combined into a single strand. The object of crossing 
{croissage) is to round, smooth and condense the separate filaments 
of each set into one strand, and as the surface of the filaments are 
gummy and adhesive it is found on drying that they have agglutinated 
mto a compact single fibre of raw silk. In the most approved 
modem filatures there is a separate cocoon boiler {euiseuse)^ an 
oblong tank containing water l^iled by steam heat. In these the 
oocoons are immersed in rectangular perforated boxes for about 


three minutes, when they are transferred to the boating machine 
{batiffuse)^ an earthenware trough having a perforated false bottom 
tlirough which steam keeps the water at a temperature of from 
140° to 160°. In this water tiie cocoons are kept stirring by small 
brushes rotated by mechanical mean.s, and as the silk softens the 
brushes gradually rise out of the water, bringing entangled with 
them the loose flo.ss, and thereby revealing the main filament of 
each cocoon. The cocoons are next, in sullicient number, tran-sferred 
to the reeler's tray {bactnella), where the water is heated to about 
140® to 150°. From the tray the filaments are carried through a 
series of porcelain and glass eyelets, so arranged that the strand 
returns on itseli, two portions of the same strand being crossed or 
intertwisted for rounding and consolidation, instead of the croissagfi 
ol two separate strands as m the old method. The reel to which 
the raw silk is led consists of a light six-armed frame, enclosed 
williin a wooden casing having a gla.ss frame in front, the enclosure 
being healed with steam-pipes. To keep the strands from directly 
overla^ng each other and so adhering, the last guide through which 
the .silk passes has a reciprocating motion whereby the fibre is 
distributed within certain liinits over the reel. Fig. 12 presents a 
sectional view of a reeling apparatus as used in Italy, and shows the 
passage of the thread Irom the basin to tht: reel, the threads being 
twisted around by the tavelctte to give roundness to the thread, 
but Ihougli tlie principle remains much the same, great improvements 
have been made on this model. 

Throwing . — Raw silk, being still too fine and delicate for ordinary 
use, next undergoes a scries ol operations called throwing, the 
object of which is to twist and double it into more substantial yam. 
The first operation of the silk throwster is winding. He receives the 
raw silk in hanks as it is taken from the reel oi tlu; filature, and 
putting it on a light reel of a similar construction, called the swifts, 



he winds it on bobbins with a rapid reciprocating motion, so as to 
lay the fibre in diagonal lines. These bobbins are then in general 
taken to the first spinning frame, and there the single strands receive 
their first twist, which rounds them, and proven t.s the compound 
fibre from splitting up and separating when, b> the subsequent 
scouring operations, the gum is removed whicli presently binds them 
into one. Next follows the operation of cleaning, in which the silk 
is simply reeled from one bobbin to another , but on its way it passes 
through a slit which is sufficiently wide to pass tlie filament but stops 
the motion when a thick lump or nib is presented. In the doubling, 
which is the next process, two or more filaments are wound together 
side by side on the .same reel, preparatory to their being twisted or 
thrown into one yam. Bobbins to the number of strands which are 
to be twisted into one are mounted in a creel on the doubling frame, 
and the strands are passed over smooth rods of glass or metal through 
a reciprocating guide to the bobbin on which they are wound. Each 
separate strand passes through the eye of a fa Her, which, should the 
fibre break, falls down and instantly stops the machine, thus effectu- 
ally calling attention to the fact that a thread has iailed. The 
spinning or throwing which follows is done on a frame with upright 
spindles and flyers, the yam as it is twisted being drawn forward 
through guides and wound on revolving bobbins with a recipiwating 
motion. From these bobbins the silk is reeled into hanks of definite 
length for the market. Numerous attempts have been made to 
simplify the silk-throwing by combining two or more operations on 
one machine, but not as yet with much success. 

According to the qualities of raw silk used and the throwing 
operations undergone the principal classes of thrown silk are — (i) 
" singles," which consist of a single strand of twisted raw silk made 
up of the filaments of eight to ten cocoons ; (2) tram or weft thread, 
consisting of two or three strands of raw .silk not twisted before 
doubling and only lightly spun (this is soft, flossy and comparatively 
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weak) ; (3) organziiie, the thread used for warpa^made froia two and 
rarely three twisted stands spun in the direction conteary to tliat 
in which they are separately twisted. Si^cs lor sewing and em- 
broidery belong to a didorent class from those intended for weaving, 
and thread-makers throw their raw silks in a manner peculiar to 
themselves. 

Numbering of Silk . — The metric system of weights and measures 
has been adopted so widely that it forms the most suitaUe basis for 
the titrage or counts of yarns. The permanent committee of tlie 
Paris International Congress of 1900, which was held for the puipose 
of unification of the numcrotage of counts, unanimously decided — 
(a) With reference to cotton, silk and other textiles spun from fibres, 
tliat they should be based on a fixed weight and variable length, the 
unit being one metre to one gramme. Thus number 100 would be 
100 metres per gramme calculated on the single strand, (b) With 
reference to raw and thrown silk, in order to enable the count to 
show the degrees of variation incidental to this class of material, 
it was decided for a basis of a fixed length and variable count weight. 
The lengtli of skein adopted was 450 metres and the unit of length 
tlie Jialf decigramme. Thus the count of silk is expressed by the 
number of half decigrammes which tlie length of 450 metres vwighs. 
This obtains wliether in the single, double or more threads joined 
together in the doubling. 

This latter differs very little in actual practice from the previous 
method of determination by the number of deniers per 470 metres, 
the denier being calculated on the cg[uivalent of 0*0531 gramme, the 
English equivalent showing 33J deniers per one dram avoirdupois. 

As the old systems of counts have some technical conveniences 
they will no doubt be retained for some time. In some districts, 
especially in Yorkshire, tJie count is ba.sed on the numlx^r of yards 
per ounce, and in others the older method of drams avoirdupois per 
.1000 yard skein. The English cotton yam and spun silk ^unts are 
reckoned upon the number ol hanks of 840 yds. in i lb of silk, cotton 
being reckoned upon the single thi'ead and spun silk on tlic doubled 
or finished thread. Thus 2/40" cotton indicates single 40« doubled 
to 20 hanks by 840 yds. to the lb., while 40/2 fold spun silk means a 
single 80* doubled to give 40 hanks of 840 yds. to the ft. All 
continental conditioning establishments now formulate their tests 
for counts on the agreement arrived at by the International Congress 
of 1900. 

Conditioning . — Silk in the raw and thrown state absorbs a large 
amount of moisture, and may contain a percentage of water without 
being manifestly damp. As it is largely sold by weight it becomes 
necessary to ascertain its condition in respect of absorbed water, and 
for that purpose official conditioning houses are established in all the 
considerable centres of silk trade. In these the silk is tested of 
ditioned, and a certificate of weight issued in accordance with the 
results. The silk is for four hours exposed to a dry heat of 230 
and immediately thereafter weighed. T the weight ll % is added 
as the normal proportion of water held by the fibre. 

Scouring , — Up to this point the silk fibre continues to be com- 
paratively lustreless, still and harsh, from the coating of albumin- 
ous matter (gum or grisj on its surface. As a preliminary to most 
subsequent proces.>es the romov.'il of the whole or some portion of 
this gum is necessary by boiling-off, scouring or ddcreusage, lo 
boil off say 300 lb of thrown sUk, about bo ft of fine white soap is 
shred, and dissolved in about 200 gallons of pure water. This 
solution is maintained at a heat of 195*# i*^ it the hanks 01 raw 

silk are immersed, hung on a wooden rod, the hanks being continually 
turned round so as to expose all portions equally to the solvent 
influence of the hot solution. Alter being dned, the hanJes are paired 
in linen bags and boiled lor three hours in a weaker soapy solution, 
then wash^ out in pure warm water and dried in a centrilugal hydro- 
extractor. According to the amount of gum to be boiled off ^e soap 
solutions are made strong or weak ; but care has to be exercised not 
to overdo the scourmg, whereby loss of strength, substance and 
lustre would result. For some purposes — making of gauzes, crapes, 
flour-bolting cloth and for what is termed "souples" — the silk is 
not scoured, and for silks to be dyed certain dark colours half scouring 
IS practised. The pertect scouring oi silks removes from 20 to 27 % 
oi their weight, according to the charisictei' cf the silk and the amount 
of soap or ou used in the working. Scouring renders all common 
whether white or yellow in the raw, a brilliant pearly white, with a 
delicate soft flossy texture, from the fact that the fibres which were 
agglutinated in leeling, being now degummed, are separat^ from 
each other and show ^eir’ individual tenuity in tlie yam. Silks to 
be finished white are at this point bleached by exposure in a closed 
chamber to the fumes of sulphurous acid, and at the close of tte pro- 
cess the hanks are washed in pure cold water to remove all traces of 
the acid. 

Silk Weigkting.^lnto the dyeing of silk it is not here necessary 
to enter, except in so far as concerns a nefarious practice, ^med 
on in dye-houses, which has exercised a most detrimental inflt^j^ 
on the siUc trade, bilk, we. have seen, loses about ^e-fourth of Its 
weiAt in scouring. To obviate that loss it has long b^n the practice 
to dye some dark silks “ in the gum// the dye combining ii^hese 
cases with the gum or gelatinous coal^, and such rilw J^e 
as " 80upleB.‘* Both in gum and in the boiled-off State sUk has 
the peculiar property tji imbibing certain metaUiq s^ts large^and 
combining very firmly with them, the fibre remaining to extern^ 


appearance undiminislftd in strength and lustre, but much added to 
ill size and weight. Silk in the gum, it is found, absorbs these salts 
more freely than boilld-off ; so to use it for weighting there are these 
great inducements — a savmg of the costly and tedious boiling-off, 
a saving of the 25 % weight which would have disappeared in boiling 
and a surface on wmch»much greater sophistication can be practised 
than on scoured silk. In dyeing a silk black a certain amount of 
weight must be added ; and tlic common practice in former times 
was to make up on the silk what was lost in the scouring. Up to 
1857 the utmost the dyer could add was “ weight for weight," but ap. 
accidental discovery that year put dyers into the way of using tin 
salts in weighting wi. . 1 0 result that they were enabled to add 40 oz. 
to scoured silk, 120 oz. to souples and as much as 150 oz. to spun silks. 
This excessive adulteration quickly worked its own cure by a de- 
creased consumption, and the weighting in practice in 1910 is con- 
fined to moderate and safer limits. The use of tin salts, especial!}^ 
stannic chloride, SnCl^, enables dyers to weight all colours the same 
as black. In his " Report on English Silk Industry " to t^ Royal 
Commission on Technical Instruction (1885) Sir Thomas wardle of 
Leek says : — 

" Colours and white of all possible shades c^ very easily be im- 
parted to this compound of silk and tin, and this method is Incoming 
extensively used m Lyons. Thus weighting, which was until recently 
thought to apply only to black silks, and from which coloured silks 
were comparatively free, is now cheapening and deteriorating the 
latter in pretty much the same ratio as tlie former. Thus the pro^ 
and per-salts of iron, a.s well as the proto- and per-salts of tin, in- 
cluding also a large variety of tannin, sumac, divi-divi, chestnut, 
valonia, the acacias {Areca Catechu and Acacia Catechu from India), 
from which are obtained cutch and gambier, &c., are no longer used 
solely as mordants or tinctorial matters, but mainly to serve the 
object of converting the silk into a greatly-expanded fibre, consistmg 
of a conglomeration of more or less of these substances." 

Sugar also is employed to weight silk. On this adulterant Sir 
Thomas Wardhs remarks.: — 

With a solution of sugar, silk can have its weight augmented 
from z oz. to 3 oz. per ft. I am not quite sure that this method of 
weighting was not nrst used by the throwsters, as sugar is known to 
have been used for adulterating and loading gum silk for a very long 
time, and then the idea was afterwards applied to silk after the 
dyeing operations. It is much resorted to for weighting coloured 
silks by dyers on the continent, and, though a very clumsy method, 
no substitute has been found so cheap and easy of application. 
Bichloride of tin, having chemical affinity for silk fibre, bids fair to 
extinguish the. use of sugar, which, from its hygrometric Qualities, 
has a tendency to ruin tlie silk to which it is apphed, if great care be 
not taken to regulate the quantity. There is not the slightest use or 
excuse for the application of sugar, except to cheajien the silk by 
about 15 to 20 

Wild Silk Dyeing.— Among: the dis^vantages under wmeh the 
silks of the wild moths long laboured one of the most serious was 
the natural colour of the silks, and the extreme cUfficultgr with 
which they took on dyes, specially the light and brilliant colours. 
For success in coping with tliis difficulty, as well as in dealing vnth 
the whole question ol the cultivation and employment of wild silks 
the unwearying patience and great skill of k-ir Thomas Wardle of 
Leek deserve special mention here. The natural colour of tuwur silx 
is a greyish fawn, and that shade it was found impossible to disc^gc 
by any of the ordinary bleaching agents, so as lo obtain basis for 
light and delicate dyes. Moreover, tlie chemical character of the 
tussur silk differs from that of the mulberry sillc, and the fibre has 
much less affinity for tinctorial substances, wliich it takes up un- 
evenly, requiring a large amount of dye-stuffs. After protracted 
experimenting Sir Thomas Wardle v/as able in 1873 ft show a senes 
of tussurs well dyed in all thw darker rhades of colour, but the lighter 
and bright blues, pinks, scarlets, &c.,ho could not produce. Subse- 
quently Tessie du Motay found that the fawn colour of natural tussur 
could be discharged by solution of permanganate of potash, but the 
oxidizing action was so rapid and violent that it destroyed the fibre 
itself. Gentler means of oxidation have since been found lor bleach- 
ing tussur to a fairly pale ground. The silk of the eria or castor-oil 
worm {Attacus ricini) presents the same difficulties in dyeing as the 
common tussur. A portion of the eria cocoons are white, while the 
others are of a lively Wo wn colour, and for the dyei^ of light colours 
the latter require to undergo a bleaching process. The silk takes up 
colour with difficulty from a strong vat, and is consequently costly to 
dye. Moonga silk from Antheraea assama has generally a rallier dark- 
brown colour, but that appears to be much ir^ucnccd by the leaves 
on which the worm feeos, the cocoons obtained on the champaca 
tree {Michelia champaca) giving a fine white fibre much valued in 
Assam. The dark colours are very difficult to bleach, but the silk 
itself takes dye-colours much more freely and evenly than either 
tussur or faria silk. W.*) 

Trade and Commerce, 

About the beginning of the 19th century the chief silk-produc- 
ing regions of the world were the levant (including Broussa, 
Syria and Persia), India, Italy and France, the two first named 
sending the low-priced silk, the other two the fine qualities. 



Table l.—Raw Silk.- Production and Importation. 
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Between 1840 and 1850, after the opening of trade with China^ 
large quantities of silk were sent from the northern port of 
Shanghai, and afterwards also from the southern port of Canton. 
The export became important just at the time when disease in 
Europe had lessened the production on the continent. This 
increased production of medium silk, and the growing demand 
for fine sorts, induced many of the cocoon-growers in the Levant 
to sell their cocoons to Europeans, who reeled them in Italian 
fashion under the name of “ Patent Brutia,’* thus producing 
a very fine valuable silk. In 1857 commenced the exportation 
of Japan silk, which became so fierce a competitor with Bengal 
silk as gradually to displace it in favour ; and the native silk 
reeled in Beng. l has almost ceased to be made, only the best 
European filatures, produced under the supervision of skilled 
Europeans, now coming forward. 

Chitia and Japan, both of which contribute so largely to the 
supplies that appear in European and American statistics, only 
export their excess growth, silk-weaving being carried on and 
native silk worn to an enormous extent in both countries. The 
other Asiatic exporting countries also maintain native silk 
manufactures which absorb no inconsiderable proportion of 
their raw material. Since about 1880 the silk production of the 
world (including only exports from the East) has more than 
doubled, the variation owing to partial failures from some 
countries being more than compensated by increase from others. 
The supplie*^ available for European and American consump- 
tion have been carefully tabulated by the Lyons Chamber of 
Commerce, as shown by the table. 

While the tables indicate the fluctuations of supply they show 
generally that Asiatic countries, in addition to supjdying the neces- 
sities for tlieir home trade, export to Europe and America about three- 
hfths of the \/hole of the silk consumed in Western manufactures. 

Up to the year i8()0 the bulk of the silks from the East was shipped 
to London, but subsequently, owing to the imi>ortance of continental 
demands, a large portion of the supplies has been unshipped at 
Genoa and Marseiues (especially the nner reeled silks from Japan 
i and Canton), which are sold in the Milan and Lyons xheuAs^. Those 
for American consumption axe sent direct by the foute via 

San Francisco. Table II. shows the official anj|^%tons of silk 
imports into Great Britain from 1880 to 


Table II. — Imports of Sith tntd’flreat Britain* 


Years. 

Raw Silk. 

Knubs or 
Husks of Silk 
and Waste. 

Thrown Silk. 

Silk (including 
Lace, &c.) 
Manufacture. 

i88o 

18 S 4 

z888 

1892 

X896 

X900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

3 . 673 i 949 

4 , 522 , 7 U 2 

3.095,771 
1.503, 2»3 

I,b 97,068 

1,413,320 

1,332,4«^o 

1,252,848 

1,109,930 

1 , 337,579 
1, 160,265 
1,036,258 ' 
1,195,366 

i,rxo,48i 

55,002 

67,239 

83,466 

46,392 

62,923 

60,720 1 

48,162 

55 , 7^2 

66,782 

71,450 

72,055 

66,348 

66,299 

64,669 

203,567 

323,947 

559,289 

502,777 

572,599 

664,641 

624,859 

802,964 

662,677 

• 769,297 

878^850 

924,007 

930,11a 

809,610 

13,329,935 

10,984,073 

10,466,537 

11,412,263 

16,923,176 

14,767,6x0 

13,708,645 

14,320,541 

13,493,961 

13,585.462 

13,010,766 

I3<o69,588 

22,862,834 

11,907,661 


The power loom, owing to the improvement in its mechanism, has 
gained a distinct precedence and materially increased its producing 
power. In the development of silk manufacture the hand loom has 
taken a very secondary position. In order to form a relative idea of 
the importance of the various countries engaged in silk manufacture, 
a tabulation of the number of looms employed in each country would 
prove an inadequate guide, owing to the variations from time to time 
ol the fabrics woven, as also to the difficulty in obtaining trus^orthy 
statistics of the number in active operation. The production and 
consumption of raw material shown in Table III. was prepared by 
Messrs Chabri^rcs, Morel & Co. of Lyons, Marseilles and Milan, an^ 
issued in 1905. 

America ^akes a premier position in consumption of the raw 
material. The development and expansion of silk manufacture, 
owing to the importance and extent of the home market, coupled 
with mgh protective tari^, has been enormous. In 1867 the ini'* 
port of raw material amounted to 49i,983'll>. In 1905 a record was 
reached Of 17,8x2,1 33 During iAne decade of 1898 to 1908 the 
consumption has gone on steadily from about 10 million lb in the 
first five years to an average of 15 million Ih in the second half 
of the decade. France comes a good second in importance with a 
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consumption of 9 to lo million lb annually. Lyons is the head- 
quarters of the trade, principally in the production of dress fabrics, 
plain and figured, and other light and heavier fabrics. St Etienne 
and St Chamond are important centres for the ribbon trade. There 

Table III . — Production and ConsumfHiun of Rau' Material. 




Production. 

CoNBUMPTlJN. 



Average of Seasons 

Same Average of 



igo3-i904. 1Q04- 

Years 1903*1903, 



1905, IQ05.1906. 

1904. 

Europe — 




France 


1,276,000 

9,519,400 

Italy .... 


9,233,400 

2,125,200 

Switzerland 


99,000 

3,509,000 

Spain .... 


176,000 

402,600 

Austria 

Hungary . 


360,800 

323,400 

J 1,707,200 

Russia and Caucasus 


893,200 

2,796,200 

Bulgaria, Servia and Roumania 

343,200 

37,400 

Greece and Citste 


138,600 

44,000 

Salonica and Adrianople 
Germany . 



66,000 

6,261,200 

1.559,800 

Great Britain 

America — 

• 

Nil. 


United States . 

Asia — 

• 

Nil. 

13,481,600 

Brutia .... 


1,207,800 

66,000 

Syria .... 


1,100,000 

556,600 

242,000 

Persia . . . (Exports) 

(no estimates) 

Turkestan , 


600,600 

8,960,600 


China .... 


»> 

Canton, China . 


4,061,800 

,» 

Japan .... 

)> 

11,136,400 


India .... 


563,200 

770,000 

Tonquin and Annam . 
Africa— 

)} 

22,000 

(no estimates) 

Rgypt .... 


Nil. 

440,000 

Morocco 

. . 

Nil. 

154,000 

Algeria, Tunis . 

, , 

Nil. 

143,000 

Various countries 

* 

Nil. 

121,000 

Total lb . . . 

42,226,800 

43 , 445,000 


N.B , — The difference in the totals is owing to the figures b^ing 
based on the production in seasons, and that of consumption upon 
calendar years. 

are also important manufactures of silk at Calais, Paris, Nimos, 
Tours, Avignon and Roubaix. Germany follows France with a 
consumption for the various fabrics of over six million lb annually. 
The principal seat of the trade in that country is at Crcfeld, nearly 
one-half lyf the production of the empire being manu- 
factured there. Velvet is the special feature of the 
industry, about one-half of the looms being devoted to 
this textile, the remainder being devoted to union 
satins, pure broad silk goods and ribbons. Other 
principal centres of the silk trade in Rhenish Prussia 
arc Viersen, Barmen, Elbcrfcld and Miihlheim. The 
province of Saxony has also important manufactures of 
lace and glove fabrics. Third on the list of con- 
tinental producers is Switzerland; Zurich takes the 
lead with broad goods (failles, armures, satins, serges, 

&c.), and Basel rivals St l^tienne in the ribbon trade. 

Russia, by a prohibitive tariff on manufactured silks of 
other countries, has since 1890 developed and fostered a 
trade which consumes annually about 3 million lb of raw 
material for its home industry. This has also stimulated 
silk culture in the Caucasus, from which province it 
draws about one-third of its supplies. A special feature 
of its manufactures consists of gold and silver tissues 
and brocades for sacerdotal use. Moscow is one of the 
principal seats for the weaving of these fabrics. Italy, 
the early home of the silk trade in Europe, the land 
of the gorgeous velvets of Genoa and the damasks and 
brocades of medieval Sicily, Venice and Florence, now 
takes only a sixth place, the centre of greatest activity 
being at Como ; but Genoa still makes velvets, and the 
brocades of Venice are not a thing of the past. Austria 
and England follow on the list of important silk manu- 
factures. The former has found its principal de- 
velopment in Vienna and the immediate neighbourhood. 

By special grants from ttie Hungarian government silk-reeling 
has been fostered and encouraged. In 1885 the production of raw 
silk was about 300,0001b, while in 1905 it reached 750,000 lb, an 
annual production which is still maintained. 

In the United Kingdom all the silk industries (those depending 
on spun silk alone excepted) have been declining since the French 
Treaty of x86o came into operation. This cannot be gauged by the 


decrease in imports of*raw material from the fact before mentioned 
that formerly London was the centre of distribution for Eastern 
silk, which is now dis^barked at other European ports for continental 
consumption. The shrinlSige is the more noticeable in the throwii^ 
branch of the industry. Many of the mills formerly in operation in 
Derby, Nottingham, ^ngleton and Macclesfield have been closed 
owing to the importation of foreign thrown silks from Italy and 
France, where a lower rate of wages is paid to the operatives em- 
ployed in this branch. In like manner the manufacture of silk 
fabrics in the districts of Manchester. Middleton, Macclesfield, 
London (Spitalfields) and Nottingham (for silk lace) has decreased 
proportionately. Against this we must set oS a decided increase 
m the manufacture of mixed goods, carried on principally in Scotland, 
Yorkshire and Lancashire. 

The remarkable development of the comparatively new trade in 
spun silk goes far to compensate for the loss of the older trade of net 
silk, and has enabled tlie exports of silk manufactures from Great 
Britain to be at least maintained and to show .some sig^ of ex- 
pansion. Silk spinning has chiefly developed in the i^kshirc, 
Lanca.shire, Cheshire and Staflordsliire textiles centres. Its ex- 
pansion and importance may be seen from the fact that the imports 
of waste, knubs, &c., which in i860 was 1506 cwts., reached in 1905 
a record of 72,055 cwts. But it is highly significant that while the 
exports of British silk manufactures have not decreased, the imports 
in the meantime have shown a marked expansion. Although the 
use of silk goods has unquestionably increased since the middle of 
the 19th century, the expansion of native productions has not kept 
pace with that growth. (R. Sn.) 

The Spinning of “ Silk Waste** 

The term silk waste includes all kinds of raw silk which may be 
unwindable, and therefore unsuited to the throwing process. 
Before the introduction of machinery applicable to the spinning 
of silk waste, the refuse from cocoon reeling, and also from silk 
winding, which is now used in producinf^ spun silk fabrics, 
hosiery, &:c., was nearly all destroyed as being useless, with the 
exception of that which could be hand-combed and spun by 
means of the distaff and spinning wheel, a method which is 
still practised by some of the peasantry in India and other 
Eastern countries. 

The supply of waste silk is drawn from the following sources : 
(i) The silkworm, when commencing to spin, emits a dull, lustre- 
less and uneven thread with which it suspends itself to the 
twigs and leaves of the tree upon which it has been feeding, or 
to &e straws provided for it by attendants in the worm-rearing, 
establishments : this first thread is unreelable, and, moreover, 
is often mixed with straw, leaves and twigs. (2) The outside 
layers of the true cocoon are too coarse and uneven for reeling ; 

Table IV. — Silk Goods exported from the United Kingdom, 


Year. 

Raw Silk. 

Knubs, 
Husks, 
Silk Waste 
and Noils. 

Throw'n and Spun Silk. 

Silk Manufactures. 

British. 

Foreign 

and 

Colonial. 

British. 

Foreign 

and 

Colonial. 


lb. 

cwts. 

1 

Ib. 

i 

i 

i860 

3,153,993 

1,506 

826,107 

426,866 

1.587.303 

224,366 

1865 

3,137,292 

1 , 2 X 2 

767,058 

306,701 

1,404,381 

166,936 

1870^ 

2,644,402 

4,167 

1.154.3^ 

39,771 

1,450,397 

166,297 

l«75 

2,551,417 

1,779 

880,923 

»7.924 

1,734,519 

328,436 

1880 

947,165 

9,241 

683,591 

7,553 

2,030,659 

239,033 

1884 

377,349 

6,538 

612,951 

50,559 

2,175,410 

644,722 

1888 

167,086 

7,438 

388,828 

63,192 

*.564,144 

7*7,673 

1892 

164,150 

7,397 

322,894 

32,574 

1,655,310 

730,316 

1896 

142,034 

5,053 

265,142 

74,140 

1,423,174 

715,1*3 

1900 

192,616 

5,691 

425,647 

35,858 

1,637,915 

9i9,oxx 

1901 

244,566 

5,370 

294,311 

48,666 

1,429,381 

I, O'* 1, 637 

1902 

152,463 

6,160 

237,718 

95,862 

1,393,314 

1,071,633 

1903 

178,458 

9,740 


81,707 

1,436,734 

1,038,634 

1904 

186,174 

9,148 

218,887. 

43,938 

1,^4,554 

1,241,242 

1905 

188,246 

13,524 

298,299 

53,825 

1,693,314 

1,142,217 

1906 

92,124 

3,243 

323,873 

57,143 

1,858,634 

1,094)657 

1907 

80,645 

5,007 

401,336 

47,404 

2,009,613 

1,490,066 

1908 

42,898 

6,571 

101,316 

43,714 

1,244,546 

1,427,974 


and as the worm completes its task of spinning, the thread 
becomes finer and wester, so both the extreme outside and 
inside layers are put aside as waste. (3) Pierced cocoons — 
those from which the moth of the silkworm has emerged— and 
damaged cocoons. (4) During the process of reeling from the 
cocoon the silk often breaks ; and both in finding a true and 
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reelable' thread, and in joining the endSj'llierc is unavoidable 
waste. (5) Raw silk skeins arc often re-r(*eled ; and iri this 
process part has to be discarded : this being known to the trade 
as gum-waste. 'J'he same term — gum-waste — is applied to 

waste ** made in the various processes of silk throwing ; but 
manufacturers using threads known technically as organzines 
and trams call the surplus “manufacturer's waste.” Finally 
we have the uncultivated varieties of silks known as “ wild 
silks,” the chief of which is tussur. The different qualities of 
“ waste,” of which there are many, vary in colour from a rich 
yellow to a crcaTiiy white ; the chief producing countries being 
China, Japan, India, Italy, France and the countries in the 
Near East ; and the bcst-lmown qualities are : steam wastes, 
from Canton; knubs, from China and from Italy and other 
Western countries ; frisons, from various sources ; wadding and 
blaze, Slianghai ; china, Hangchow; and Nankin buttons; 
Indian and Szechuen wastes ; punjum, the most lustrous of 
wastes ; China curlies ; Japan wastes, known by such terms us 
kikai, ostue, &c. ; French, Swiss, Italian, China, Piedmont, 
Milan, &c. There are yellow wastes from Italy, and many more 
far too numerous to mention. 

A silk “ throwjiter ” receives his silk in skein form, the thread 
of which consists of a number of silk fibres wound together to 
make a certain diameter or size, the separate fibre having 
actually been spun by the worm, and this fibre may measure 
anything from 500 to 1000 yds. in length. The silk-waste spinner 
receives his silk in quite a different form; merely the raw 
material, packed in bales of various sizes and weights, the contents 
being a much-tangled mass of all lengths of fibre mixed with 
much foreign matter, such as ends of straws, twigs, leaves, 
worms and chrysalis. It is the spinner’s business to straighten 
out these fibres, with the aid of machinery, and then to so 
join them that they become a thread, which is known as 
spun silk. 

There are two distinct kinds of spun silk— one called “ schappe ” 
and the other “ spun silk ” or “ discharged spun silk.” All 
silk produced by the worm is composed of two substances — 
fibroin, the true thread, and sericin, which is a hard, gummy 
coating of the “ fibroin.” Before the silk can be manipulated 
by machinery to any advantage, the gum coating must be 
removed, really dissolved and washed away — ^and according 
to the method used in achieving this operation the result is 
either a “ .schappe ” or a “ discharged yarn.” The former, 
“ schapping,” is the French, Italian and Swiss method, from 
which liie silk when finished is neither so bright nor so good in 
colour as the “ discharged silk ” ; but it is very clean and level, 
and for some purposes absolutely essential, as, for instance, in 
velvet manufacture. 

Schapping, — The method is as follows: If waste silk is piled in 
a licap in a damp, warm place, and kcjit moist and warm, me gum 
will in a few days' time begin to ferment and loosen, and can then 
be washtxl ofT, leaving the true thread soft and supple ; but the smell 
cau.sed by the fermentation is so oftensive tliat it cannot be practised 
in or near towns. Therefore schappe spinners place their degumming 
plant m the lulls, near or on a stream of pure water. The waste silk 
is put into large kilns and covered with hot water (temperature 
1 70“ F.) . These are tlien hermetically closed, and left for a few hours 
for tile gum to ferment and loosen. When thoroughly softened^ the 
time occupied depending on the heat of the water and nature of the 
silk' - the contents of the kiln are taken out and placed into vats of 
hot water, and allowed to soak there for some time. Thence the 
silk is taken to a washing machine, and the loosened gum thoroughly 
washed away. The silk is then partly dried in a hydro-extractor, 
and afterwards put in rooms heated by steam-pipes, where the 
drying is completed. 

Discharging " is the method generally used by the English, and 
. results in a siUc having brilliance and purity of colour. In this 
process the silk waste is put into strong, open -meshed cotton bags, 
made to hold (in accordance with the wish of individual spinners) 
from I lb to 5 lb in weight. When about 100 lb of silk has been 
bagged, the whole is placed in a large wooden tub and covered with 
boiling water in which 12 to 20 tb of white curd soap has previously 
been dissolved. In this the silk is boiled from one to two hours, 
then taken out and put through a hydro-extractor to remove the 
dirty ^mmy solution. Afterwards it is put into another tub of 
soapy liquor, and boiled from one to one and a half hours. It is 
then once more hydro-extracted, and finally taken to a stove and 
dried. Discharged silk " must be entirely iree from gum when 


finished, where “ schappe contains a percentage of gum — some- 
times as much as 20 %. 

From this stage both classes of silk receive much the same treat • 
ment, differing widely in detail in different mills and districts. 

Conditioning . — The " degummed silk," after it is dried, is allowed 
to absorb a certain amount of moisture, and thus it bixomcs soft 
and phable to the touch, and properly conditioned for working by 
machinery. 

Beating.— When the waste contains any large percentage of worm 
or chrysahs, it is taken to a " cocoon beater,'^ a machine wJiich has 
a large revolving disk on which tlie silk is put, and while revolving 
slowly is beaten by a leather whip or flail, w hich loosens the silk and 
knocks out the wormy matter. After the beating, the silk presents 
a more loose appearance, but is still tangled and mixed in length of 
fibre. The object of tlie spinner at this point is to straighten out the 
tangles and lumps, and to lay the fibres parallel : the first machine 
to assist in this process being known as an opening machine, and 
the second as a filling engine. 

Opening and Filling . — The silk to be opened is placed on a latticed 
sheet or feeder, and thus slowly conveyed to a series of rollers or 
porcupines (rollers set with rows of projecting steel pins), which hold 
the silk finnly while presen Ling it to the action of a large receiving 
drum, covered with a sheot of vulcanized rubber, set all over with 
fine steel teeth. As the drum revolves at a good speed, the silk is 
drawn by the steel teeth through the porcupines into tlie drum in 
more or less straight and parallel fibres. When the teeth are full 
the macliine is stopped, and the silk stripped off the drum, then 
presenting a sheet-like appearance technically known as a " lap." 
The lap is taken to the fllhng engine, which is similai' in construction 
and appearance to the opener as fai' as tlie feeding arrangements are 
concerned, but the drum, in place of being entirely covered with 
fine steel teeth, is spaced at intervals of from 5 to 10 in. with rows 
of coarser straight teeth, each row set parallel with the axle of the 
machine. The silk drawn by the row s ol teeth on the drum through 
the porcupine rollers (or porcupine sheets in some cases) covers the 
w'hole of the drum, hooked at certain intcrval.s round the teeth ; 
and when a sufficient weight is on the machine, it is stopped, and an 
attendant cuts, witli a knife, tlie silk along the back of each row of 
teeth, thus leaving a fringe of silk hooked on the pins or teeth. 
I'his fringe of silk is placed by the attendant between two binged 
boards, and whilst held firmly in these boards (called book-boards) 
is pulled off the macliine, and is called a " strip " ; the part which 
has been hooked round the teeth is called tlie " face," and tlie other 
portion tlie " tail." By these means the silk has been opened, 
straigiitencd and then cut into a certain length, the fibres now being 
fairly laid parallel and ready for the next operation, known as silk 
dressing. 

Silh Dressing . — This is the process equivalent to combing in the 
wool industry. Its purpose is to sort out tlie dilleicat lengths of 
fibre, and to cleai* such hbres of their nibs and noils. There are two 
well-known principles of dressing : one known as " flat frame," 
giving good result with discharged silk, and the other known as 
” circular frame " dressing, suitable for schappes. 

The flat dressing frame is a box or frame holding a certain number 
of book-boards from tlio filling engine, which boaids when full of silk 
are screwed tightly together in the frame. The frame is capable of 
being raised into contact with travelhng combs, affixed to an endless 
belt placed round two metal rollers about 0 It. apart. The attendant 
allows tlie silk to enter gradually into close contact with the comb.s, 
which comb thiough the silk in exactly the same manner as a lady 
combs her tresses. In a. circular frame the silk is clamped between 
boards, and these are fixed on a large drum. This drum revolves 
slowly, and in its revolution conveys the fringes of silk past two 
quicluy running smaller combing drums. These combing drums 
being covered with fine steel teeth penetrate their combs through 
the fringes of silk depending from the large drum, thus combing 
through the silk. In each machine the object is the same. First 
tlie fiSed silk is placed into a holding receptacle, clamped fast, mid 
presented to combing teeth. Tliese teeth retain a certam proportion 
of shorter fibre and rough places and tangled portions of sillc, which 
are taken off tlic combs in a book-board or wrapped round a stick 
and again presented to the combs. This fibre again yields combings 
which will also be combed, and so on for five or six times until the 
combings are too short, and are taken ^rom the machine and known 
as noils. The productions from these several combings arc known 
as " drafts " and are of different lengths.: tlie product of the filled 
silk first placed in the dressing frame being the longest fibre, and of 
course the most valuable. 

The flat frame is the most gentle in its usage of the silk, but is most 
cosily in labour ; whilst the circular frame, being more severe in its 
action, is not suitable for the thoroughly degummed silks, but on 
the other hand is best for silks containing much wormy matter, 
because the silk hanging down into the combing teeth is thoroughly 
cleansed of such foreign matter^which is deposit^ under the maclune. 
This method also has the advantage of being cheaper in cost of labour. 
Recently a new machine has been invented giving the same results 
as circular frame : the silk depends from boxes into combs, and at the 
same time has the gentle action of the flat frame. The cost of the 
operations is as cheap as the circular frame, therefore the machine 
combines the advantages of each of its predecessors'. 
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JVotVi.— 'The noils resulting from the dressing optartations are some- 
times combed, the comb used being similar to those used in the 
cotton trade. 'J'he resulting sliver is used by silk spinners who make 
a speciahty of spizmmg short fibres, and the exhaust noils are l^ught 
by those wJio spin them up into '* noil yarns on tlie same principle 
as wool. The yams are chiefly used by manufacturers of powder 
bags. The noils are also in great demand for mixing with wool to 
make fancy effects in wool cloths for the dress good.s trade. 

Drafts , — The drafts from the dressing frame are valued in accord- 
ance with their length of fibre, the longest being known as A or Tst 
drafts and so on : — 

I St 2ud 3rd 4th 5th 6th 

Drafts. Drafts. Drafts. Drafts. Drafts. Drafts. 


or as quality 


B 


Shorts. 


Kach draft may be worked into a quality of its own, and by such 
means the most level yarns are obtained. But occasionally one or 
more drafts are mixed togetlier, when price is the detenuiuiug factor. 

Processes peculiar to S\lh Spinning Industry . — ^The forogomg pro- 
cesses are all pecuhiir to the silk waste trade, no other fibre liaving to 
go through .such processes, nor needing such macJiincry. In the 1 
first slciges of the spuii-silk industry, the silk was dre.ssed before 
boihng the gum out ; tlie resulting drafts were cut into lengths of one 
or two mchct>. The .silk was then boiled and afterwards beaten, 
scutched, carded, drawn, spun, folded, &c., in exactly the same way 
as fine cotton. Short fibre silks are still put through cards and treated 
like cotton ; but tlie value of silk is in its lustre, elasticity and 
strength, which characteristics are obtained by keeping fibres as long 
as po.ssiblo. I'licrefore, when gill drawing machinery was invented, 
the cutting of silk into short fibres ceased, and long silks are now 
prepared lor .spinning on what i.s known as " long spinning process,” 
E'cllowiiig tile proces.s of dressing, the drafts have to go through a 
series of macliincs known as preparing macliines : the object being to 
piece up the lengtlis of fibre, and to prepare the silk for spimiiug. 

Preparing or Drawing Machinery,’-- A laller or gill drawing machme 
consists of a long feeding sheet which conveys silk to a pair of rollers 
(back rollers). Tiicse rollers present the silk to a set of fallers (steel 
bars into winch arc fixed fine steel pins), which carry forward the silk 
to another pair of rollers, winch draw thu silk through tim pms of the 
fallers and pre.scut it to the rollers in a continuous way, thus forming 
a ribbon of silk calhid a “ .sliver.*' The fallers are travelled forwards 
by means of screws, and when at tlie end of tlie screw are dropped 
automatically into the thread of a receiving screw fixed below, wliioh 
carries the fallers back to their starting point to be risen by cams into 
the top pair of screws thus to repeat their journey. 

Silk S preader, -^This is the first of the series oh drawing machines. 
The drafts from the dressing frame are made into little parcels of a 
few ounce.s iu weighty and f^lven to the spreader, who o]^ns out the 
silk and spreads it thinly and evenly on to the iccding sheet, placing 
a .small portion of the silk only on the sheet. Another portion is 
opened out and placed tail end to the first portiou ; and these opera- 
tions are repeated until the requisite weight is spread. During this 
time the silk has been conveyed through the fallers and into a largo 
receiving drum about 3 ft. in diameter, the silk being wrapped tlilnly 
and evenly all round the circumference of the drum. When tbe 
agrecd-on weight is on the drum, the silk is drawn across the face of 
the drum parallel with its axle, and pulled oti in form of a sheet, and 
is called a lap. This lap is thin, but presents tlie fibres of silk now 
joined aud overlapped in a continuous form, the length measured 
by the circumference of the drum. Tliis lap is sometimes ro-spread 
to make It more even, and at otlicr time.s taken to a drawing machine 
which uelivers in a sliver form. This sliver is taken through a series 
of four other drawing machines called ” four head drawing box.” 
Eight or more .slivers are put behind the first drawing head, con- 
veyed through the fallers and made into one sliver in front of the 
machine. This sliver is put up behind the .second drawing; eight or 
more ends togcUier run through tlie second head again into one 
shver : and so on through tlie third and fourtli heads of dmwing. 
All these doublings of the sliver and re-drawing, are for the purpose 
of getting each fibre to he parallel and to make the sliver of an equal 
weight over every yard of its length. From the last head of drawing 
the shver is taken to a madiine known as a giU rover. This is a 
drawmg machine fitted with fallers through which the shver is drawn, 
but the end from the front roller is wound on to a bobl^. The 
machine is fitted with ao to. 40 of these bobbins placed side by side, 
and its product is known as " .slubbing roving,” it being now a soft, 
thick thread of silk, measuring u.suaUy either 840 or ia6o yds. to 
I lb weight. Hitherto all the drawing has been by rollers and fellers, 
but in the next machine the drawing is done by rollers only. 

Dandy Roving Frame . — This is a frame built with forty or more 
spindles. Two or three slubbing rovings are put up behind the 
machine opposite each spindle ; each end is guided separately into 
back rollers and thence between smaller rollers, known as carrier 
rollers, to the front rollers. The back rollers revolve slowly, the front 
rollers quickly, thus drawing the rovings out into a (tfaiimer site or 
count. The ^oduct is wound on to the ^bobbin by means of flyer and 
spindle, and ts known as dandled or fine roving, and is t^en ready for 
the spinning frame. 


as cotton or worsted* viz. either mules, ring frames, cajf or fiycr 
IramAi, the choice ot^achinc being determined by the size or count 
of yarn intended beto produced. 

Twisting and Doubling.— -U a 2-fold or 3-foia yaj^n is needed, then 
two or more ends of the spun tlircad are wound togt^Uier and after- 
wards conveyed to tJief twisting frame lor the purpose of putting the 
needed twist in the yarn necessary for weaving or other require- 
ments. I'his process is exactly the .same as in the cotton or worsted 
industr}% ring or flyer frames being used as desired. 

Weft yarns.— These are taken .straight froifi tlio spinning frame, 
wound on to a long paper tube and so delivered to tEe manufacturer 
ready to place in the loom shuttle. ^ 

Folded Yarns are hairy after being spun and folded, and m addition 
sometimes contain nibs and rough places. The fibre and nibs have to 
be cleaned ofi by means of a gaasing machine bo constructed that the 
end of silk (.silk yam) is frictionod to throw off the nibs, and at the 
same time is rmi very rapidly through a gas flame a sufficient number 
of times to bum off tlie liairy and fibrous matter without iitjilling the 
main thread. The yam is now ready for reeling into sfcdm* or for 
warping, both of which operations are common to all thn textile 
yams. It may bo washed or dyed j ust as required, either iu hank or 
in warp, , 

Growth of Industry and Uses of Spun Silk.—A^ will liavo been 
gathered, spun silk is pure silk just as much as tliat used by the 
throwster. The Boiiming industry has not decreased in .England* 
The number of 'miuH ha.s decreased, but macliinery now runs bo rnucli 
more quicldy than formerly tliat more yam is being splm on fewer 
Spindles. The American spinning industry Shows little signs of 
expansion in Spite of a protective tariff of some 35 %. The cotvtir 
nental spinners have largely increased, but ^ devolving into huge 
syndicates, all working on the schappe principle. The three cliiof 
syndicates, one each in Italy, France and Switzerland, work Very 
much together, practically ruhng the prices for yarns ajid raw 
materials. ... 

Spun silks are used largely for silk linings, hosieries, sewing tliread^, 
elastic wcbhhig, lace, plush aud many other purposes, such as mufflers^ 
dress goods aud blouse silks ; also for mmng with other fibres in form 
of stripes in the weaving of various fabrics, or td be used in what are 
known as mixed goods, t.e. a warp of silk and weft of some other fibre 
or weft of Bilk and a warp of cotton or other fibre. The article known 
as tussur spun is prepared in exactly the same manner as other spun 
silks, but Its chief use is to make an imitation of sealskin known 
commercially as silk seal. (A. Mbl.) 

SILL, EDWARD ROWLAND (1841-^887), American poet and 
educationist, was bom at Windsor, Connecticut, on the 99th 
of April 1841. He graduated at Yale in 1861, as class poet; 
engaged in business in California ; entered the Harvard Divinity. 
School in 1867, but soon left it for a position on the staff 6f the 
New York Evening Mail ; and after teaching at Wadsworth and 
Cuyahoga Falls, Ohio (1868-1871), became principal of the 
land High School, California. He was professor of English 
literature at the university of California in r874-r882. His 
health was failing, and he returned to Cuyahoga Falls in 1883. 
He devoted himself to literary work, abundant and largely 
anonymous, until his death in Geveland, Ohio, on the 27th of 
February 1887. Much of his poetry was contrfbuted to the 
Atlantic Monthly f the Century Magazine, and the Overland 
Monthly. Many of his graceful prose essays appeared iin “ The 
Contributors* Qub,** and others appeared in the main body oi 
the Atlantic. Among his works are a translation of Rau’ii 
Mozart (1868); The Hermitage and Other Poems (1868) ; The 
Venus of Milo and Other Poems (1883), a farcwdjl tribute to hk 
CaUfornia friends; Poems (1887); The Hermidgt and Latea 
Poems (1889) ; Hermione and Other Poems (^900) ; The Prosepf 
EdwardRowlandSin{i(po)\ Poms was a modest 

charming man, a graceful essayist, a sure critic. His COTtribu* 
tion to American poetry is small but of fine quality. His best 
poems, such as The Venus of Milo, The FooVs^ Prayer aim 
Opportunity, give him a high place among the minor p<^ts of 
America, which might have been highef fetit for his early dea^ 

Sec A Memorial volume privately printed 
and Biographical Sketch** in 

Rowland StU (Boston, 2906), edited by Wffl 4 m pelmont Parker 
Mrs Sill’s assistance. . ! • , 

SILL ( 0 . Eng. , Mid. E. ryKe, selU \ t}ie word appears i# Icel 
syU, sviil, Swed. syil, am} Dan., 5 jAi, and in German ; 

Skeat refers to the Teutonic ropt swah swell, the word mteanihg 
I the rise or sweH formed by abeaip at a threshold ; w lat, 
from which comes FV. seutl, gives Eng. ** sol^, iwo sofrietimes 
used. for “ sill **), the horizontal base of a door or wmdo'^-frame. 


Spifmrng.^Thc spinning is done by exactly the same methods. 1 A technical dittiactipn IS made between W inner or wooden oase 
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of the window-frame and the stone base on which it re?ts — 
the latter being called the sill of the w^indoV, and the former 
that of its frame, This term is not restricted to the bases of 
apertures ; the lower horizontal part of a framed partition is 
called its sill. The term is sometimes incorrectly written cill.” 
(See Masonry.) 

SILL, in geology, an intrusive mass of igneous rock which 
consolidated beneath the surface and has a large horizontal 
extent in comparison with its thirkner.s. In the north-eastern 
counties of England there is a great mass of this kind known 
as the Whin Sill. The term “ whin ” is used in many parts of 
England and Scotland to designate hard, tough, dark-colourcd 
rocks often of igneous origin, and the Whin Sill is a mass of dolcritc 
or, more strictly, quartz-diabase. Its most striking character 
is the great distance over which it can be traced. It starts not 
far north of Kirkby Stephen (Co. Durham) and follows a 
northerly course, describing a great curve with its convexity 
towards the west, till it ends on the sea-shore at Bamborough, 
not far south of Berwick-on-Tweed. The length of the outcrop is 
about 8o m., but in places it is covered with superficial deposits 
or may be actually discontinuous. Near Haltwhistle, however, 
it is visible for about 20 m., and as it lies among softer rocks 
(limestones and shales), it weathers out on a bold craggy ridge or 
escarpment. When it crosses the streams the resistant character 
of the igneous rock is indicated by waterfalls or “ forces,” e.g. 
High Force in Teesdalc. The thickness varies from 20 to 150 
ft., but averages 90 ft. In some places the Whin Sill splits up 
into two or more smaller sills which may unite, or one of them 
may die out and disappear, and often small attendant sills, 
resembling the main mass in petrographical chturacter, appear in 
association with it. It is difficult to estimate the area over which 
it extends, as it dips downwards from its outcrop and is no longer 
visible, but we may conjecture that it spreads over no less than 
4000 aq. m. underground. 

The rocks in which it lies belong to the Carboniferous Lime- 
stone series, and the Sill is probably one of the manifestations of 
the volcanic activity which occurred during the later part of the 
carboniferous period. Many similar sills, often of large size, 
though none so great as the Wliin Sill, arc found in the Scottish 
coalfields. There ore few^ lavas or ash beds at or above the 
horizons on which these intrusive rocks lie, and hence it has been 
concluded thai towards the close of that volcanic episode in 
British geological history the molten magmas which were impelled 
upwards towards the surface found a place of rest usually within 
the sedimentary rocks, and rarely flowed out as lavas on the sea- 
bottom (the intrusive succeeding the effusive phase of volcanic 
action). In the Carboniferous rocks the Whin Sill lies almost 
like an interstratified bed, following the same horizon for many 
miles and hardly varying more in thickness than the sedimentary 
bands which accompany it. This, however, is true only on a 
large scale, for where the junctions are well exposed the igneous 
rock frequently breaks across the layers of stratification, and 
sometimes it departs quite suddenly from one horizon and passes 
to another, where again for a time it continues its apparently 
regular course. Its intrusive character is also shown by the 
emission of small veins, never very persistent, cutting the 
sediments above or below it. In addition, it bakes and hardens 
the adjacent rocks, both below and above, and this proves that 
the superjacent beds had already been deposited and the molten 
diabase forced its way along the bedding planes, as natural 
linea of weakness. The amoimt of contact alteration is not 
usually great, but the sandstones are hardened to quartzites, 
the shkles become brittle and splintery, and in the impure 
limestones many new calc-silicates are produced. 

The Whin Sill consists of a dark-green granular diabase, in 
which quartz or micropegmatite appears as the last product of 
crj'stallization. It is not usually vesicular and is not porphyritic, 
though exceptions may occasionally be noted. At both the upper 
and the under surface the diabase becomes much finer grained, 
and the finest intrusive veinlets which enter the surrounding 
may even show remains of a glassy base. These phenomena 
amdue to the rapid cooling where the magma was in contact with 


the sediments. No ash beds accompany the Whin Sill, but there 
are certain dikes which occur near it and probabl}' belong to the 
same set of injections. In many places the diabase is quarried as 
a road-mending stone. 

The great Palisade trap of the Hudson River, which is an almost 
exact parallel to the Whin Sill, is an enormous sheet of igneous rock 
exposed among the Triassic’beds of New Jersey and New York. It 
has an outcrop which is about 100 m. long ; its thickness is said to be 
in places 800 ft., though usually not above 200 to 300 ft. Like tlie 
Whin Sill the rock is a quartz-diabase occasionally passing into 
olivine- diabase, especially near its edges. Tlie Palisade diabase is 
compact, non-vesicular and non-porphyritic as a rule. It follows the 
bedding planes of the sedimentary rocks into wliich it was injected, 
but bn-aks across them locally and produces a considerable amount 
(»f contact alteration. In New Jersey, however, there is also an ex- 
tensive development of effusive rocks which are olivine-basalts, and 
by their slaggy surfaces, the attendant ash-beds and their strictly 
conformable mode of occurrence, show that they were true lavas 
jjoured out at the surface. There can be little doubt that they belong 
to the same period as the Palisade trap, and they are consequently 
later than the Whin vSill. 

These great sheets of igneous rock intruded into cold and nearly 
horizontal strata must liave solidiliod very gradually. Their edges 
are fine grained owing to their havmg been rapidly chilled, and the 
whole mass is usually divided by joints into vertical columns, which 
are narrower and more numerous at top and base and broader in 
the centre. Where exposed by denudation the rocks, owing to 
this system of jointing, tend to present a nearly vertical, mural 
escarpment which seems to consist of polygonal pillars. The name 
“ Palisade trap ” expresses this type of scenery, so characteristic of 
intrusi\'e sills, and very fine examples of it may be seen on the banks 
ol the Hudson River. In Britain it is no less clearly shown, as by the 
Sill at Stirling on which Wallace’s Monument is placed ; and by the 
well-known escarpment of Salisbury Crags which fronts the town of 
Edinburgh. 

In the Tertiary volcanic district of tl\e West of Scotland and North 
Ireland, including Skye, Mull and Antrim, innumerable sills occur. 
Perhaps the best known is the Sciur of Kigg, which forms a high ridge 
terminating in a vertical cliff or Sciur in the island of Eigg, one of the 
inner Hebrides. At one time it was supposed to be a lava-flow, 
but A. Harker has maintained that it is of intrusive origin. This Sill 
occupies only a small area as compared with tliose above described. 
Its length is about two and a half miles and its breadth about a 
quarter of a mile. On the east side it terminates in a great cliff from 
300 to 400 ft. high',’ rising from a steep slope below. This cliff is 
beautifully columnar, and shows also a horizontal banding, simulat- 
ing bedding. The back of the intrusive sheet is a long ridge sloping 
downwards to the west. The rock of which the Sciur of Eigg consist^ 
is a velvety black pitchstone, containing large shining crystals "of 
felspar ; it is dull or cryptocrystalline in places, but its glassy char- 
acter is one of its most remarkable peculiarities. 

In the Tertiary volcanic series of Scotland and Ireland intrusive 
sheets build up a great part of the geological succession. They arc 
for the most part oUvine-basalts and dolerites, and while some of 
them are nearly horizontal, others arc inclined. Among the lavas of 
the basaltic plateaus there is great abundance of sills, which are so 
numerous, so thin and so nearly concordant to the bedding of the 
effusive rocks that there is great difficulty in distinguishing them. 
As a rule, however, they arc more perfectly columnar, more coarsely 
crystalline and less vesicular than the igneous rocks which '’onsoh- 
dated at the surface. These sills are harder and more resistant than 
the tuffs and vesicular lavas, and on the hill slopes their presence is 
often indicated by small vertical steps; while on the cliff faces their 
columnar jointing is often very conspicuous. 

On modern volcanoes intrusive sheets are seldom visible except 
where erosion has cut deep valleys into the mountains and exposed 
their interior structure. This is the case, for example, in Ireland, 
Tenoriffc, Somma and Etna and in the volcanic islands of the West 
Indies. In their origin the deep-seated injections escape notice ; 
many of them in fact belong to a period when superficial forms of 
volcanic action have ceased and the orifices of the craters have been 
obstructed by ashes or plugged by hard crystalline rock. But in the 
volcanoes of the Sandwich Islands the craters are filled at times with 
liquid basalt which suddenly escapes, udthout the appearance of any 
lava at the surface. The molten rock, in such a case, must have found 
a tiassage underground, following some bedding plane Of fissure, and 
giving rise to a dike or sill among the older lavas or in fhe sediment- 
ary rocks beneath. Many of the great sills, however, may have 
been connected with no actual volcanoes, and may represent great 
supplies of igneous magma which rose from beneath but never 
actually reached the earth's surface. 

The connexion between Sills and dikes is veiy close ; both of them 
are of subterranean consolidation, but the dikes occupy vertical or 
highly inclined fissures, while the sills have a marked tendency to a 
horizontal position. Accordingly we find that sills arc most common 
in stratified rocks, igneous or sedimentary. Very frequently sills give 
rise to dikes, and in other cases dikes spread out in a horizontal 
direction and b^me sills. It is often ot considerable importance to 
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distinguish between sills and lavas, but this may be by no means 
easy. The Sciur of Kigg is a good example of the ditliculty in iden- 
tifying intrusive masses. Lavas indicate that volcanic action was 
going on contemporaneously with the deposit of the beds among 
which they occur. Sills, on the other hand, show only that at some 
subsequent period there was liquid magma working its way to the 
surface. (J.S. F.) 

SILLIMAN, BENJAMN (1779-1864), American chemist and 
geologist, was bom on the 8th of August 1779 at 'lYumbuU (then 
called North Stratford), Connecticut. Entering Yule College 
in 1792, he graduated in 1796, became tutor in 1799, and in 
1802 was appointed professor of chemistry and mineralogy, a 
positi(m wdiich lie retained till 1853, when by his own desire he 
retired as professor emeritus. Not only was he a popular and 
successful teacher of chemistry, mineralogy and geology in the 
college for half a centur)', but he also did much to improve and 
extend its educational resources, especially in regard to its 
mineralogical collections, the Trumbull Gallery of Pictures, the 
Medical Institution and the Sheffield School of Science. Outside 
Yale he was well known as one of the few men who could hold the 
attention of a popular audience with a scientific lecture, and on 
account of his clear and interesting style, as well as of the un- 
wonted splendour of his illustrative experiments, his services 
were in great recjuest not only in the northern and eastern states 
but also in those of the south. His original investigations were 
neither numerous nor important, and his name is best known to 
scientific men as tlie founder, and from 1818 to 1838 the sole 
editor, of the American Journal of Science and often called 
Silliman's J ournalf-^om of the foremo.st American scientific 
serials. In 1810 he published A Journal of Travels in England, 
Holland and Scotland, in which he described a visit to Europe 
undertaken in 1805 in preparation for the duties of his chair. He 
paid a second visit in 1851, of which he also issued an account, 
and among his otlier publicadons were Elements of Chemistry 
(1830), and editions of W. Henry’s Chemistry with notes (1808), 
and of K. Bakewell’s Geology (1827). He died at New Haven on 
the 24th of November 1864. 

His son, Benjamin Silliman (1816-1885), chemist and 
mineralogist, was born at New Haven on the 4th of December 
1816. After graduating at Vale in 1837 he became assistant to 
his father, and in 1847 was appointed professor in the school of 
applied chemistry, which was largely due to his efforts and formed 
the nucleus of the subsequent Sheffield School of Science. In 1849 
he was appointed professor of medical chemistry and toxicology 
in the Medical College at Louisville, Kentucky, but relinquished 
that office in 1854 to succeed his father in the chair of chemistry 
at Yale. The duties of this professorship, so far as they related 
to the Academic College, he gave up in 1870, but he retained his 
<^onnexion with the Medical College till his death, which Imppened 
at New Haven on the 14th of January 1885. Much of his time, 
especially during the last twenty years of his life, was absorbed in 
making examinations of mines and preparing expert reports on 
technical processes of chemical manufacture ; but he was also 
able to do a certain amount of original work, publishing papers 
on the chemistry of various minerals, on meteorites, on photo- 
graphy with the electric arc, the illuminating powers of gas, &c. 
A course of lectures given by him on agricultural chemistry in 
the winter of 1845-1846 at New Orleans is believed to have been 
the first of its kind in the United States. In 1846 he published 
First Principles of Chemistry and in 1858 First Principles of 
Physics or Natural Philosophy, both of which had a large circula- 
tion. In 1853 he edited a large quarto illustrated volume, The 
World of Science, Art and -Industry, which was followed in 1854 
by The Progress of Science and Mechanism, In 1874, when the 
1 00th anniversary of Priestley preparation of oxygen was 
celebrated as the “ Centennial of Chemistry ” at Northamberland, 
Pa., where Priestley died, he delivered an historical address 
on “ American Contributions to Chemistry,’’ which contains a 
full list, with their works> of American chemists up to that &te. 
From 1838 to 1845 he was associated with his father in the 
editorship of the American Joumd of Science, and irom 1845 
to the end of his life his name appeared on the title:page as one of 
the editors in chief . 
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SILUHANITE, a i^ck-forming mineral consisting of alhminium 
silicSte, Al.jSiO^. k has the same percentage chemical composi- 
tion as cyanite {q,v,) anti andalusite (7.V.), but differs from these 
in crystalline form and physical characters. 'It crystallizes in 
the orthorhombic system and has the form of long, slender 
needles without terminal planes, which are often aggregated 
together to form fibrous and compact masses ; hence the name 
fibroUie, which is often employed for this species. The name 
sillimanite is after Benjamin Silliman the elder. There is a 
perfect cleavage in one direction parallel to the length of the 
needles. The colour is greyish-white or brownish, and the lustre 
vitreous. The hardness is 6J and the specific gravity 3*23. 
Sillimanite is a characteristic mineral of gneisses and crystalline 
schists, and it is sometimes a product of contact-metan^rphism. 
Jt has been observed at many localities ; e.g. in Bohemia (the 
Faserkiesel of Lindacker, 1792), with corundum in the Carnatic 
(fibrolite of comte de Bournon, 1802), Chester in Connecticut 
(sillimanite of G. T. Bowen, 1824), Monroe in New York (“ mon- 
rolite ”), .Bamle near Brevik in Norway (“ bamlite ”). Pre- 
historic implements made of compact sillimanite are found in 
western Europe, and have a certain resemblance to jade imple- 
ments. (L. J. S.) 

SILLY, weakly foolish, stupid. This is the current sense of a 
word which has much changed its meaning. The O.E. scelig 
(usually gesdlig) meant prosperous, happy, and was formed 
from sceI, time, season, hence happiness, cf. Icel. scela, bliss ; 
Ger. selig, blessed, happy, &c., probably also allied to Lat. 
salvus, whole, safe. I'hc development of meaning is happy, 
blessed, innocent or simple, thence helpless, weak, and so foolish. 
The old provincial and Scottish word for a caul (q,v.) was “ silly- 
how,” i,e, “lucky cap.” The development of meaning of 
“ simple,” literally “ onefold ” (Lat. simplex), plain, artless, hence 
unlearned, foolish, is somewhat parallel. A special meaning of 
” simple,” in the sense of medicinal herbs, is due to the supposition 
that each herb had its own particular or simple medicinm value. 

SILURES, a powerful and warlike tribe in ancient Britain, 
occupying approximately the counties of Monmouth, Brecon 
and Glamorgan. They made a fierce resistance to the Roman 
conquest about a.d. 48, but a legionary fortress (Isca Silurum, 
CaerJeon) was planted in their midst^and by a.d. 78 they were 
overcome. Tlieir town Venta Silurum (Caerwent, 6 m. W. of 
Chepstow) became a Romanized town, not unlike Silchester, but 
smaller. Its massive Roman walls still survive, and recent 
excavations have revealed a town hall and market square, a 
temple, baths, amphitheatre, and many comfortable houses with 
mosaics, &c. An inscription shows that under the Roman Empire 
it was the ihef-Ueu of the Silures, whose ordo or county council 
provided for the local government of the district. (F. J. H.) 

SILURIAN, in geology, a series of strata which is here under- 
stood to include those Palaeozoic rocks which lie above the 
Ordovician and below the Devonian or Old Red Sandstone, 
viz. the Llandoverian {Valentian of C. Lapworth), Wenlockian 
and Ludlovian groups of Great Britain with their foreign equiva- 
lents. A word of caution is necessary, however, for in the early 
history of British stratigraphy the exact delimitation of ** Silurian 
was the subject' of a great controversy, and the term has been 
used with such varying significance in geological literature, that 
considerable confusion may arise unless the numerous inter- 
pretations of the title are understood. The name “ Silurian ” 
was first introduced by Sir R. 1 . Murchison in 2835 for a series of 
rocks on the border counties of England and Wales — a region 
formerly inhabited by the Silures. Murdibon’s Silurian em- 
braced not only the rock groups indicated above, but othm 
below them that were much older, even such as are now clasated 
as Cambrian. About the same time A. Sedgwick propmd the 
term Cambrian for a ^at succession of rocks which mdudes 
much of Murchison’s Siluim system in its upper patt; h^oe 
arose that controversy which left so lasting a mark on British 
geology. In 1850 A. d’Orbigny suggeiAsed the name “ Mu^dii- 
sonian” for , what is here retained as the Silurian system. As 
a sduribn of the difficulties of nomendatme, l^ofessor C. 
Lapworthin 1879 proposed the term Ordovidan systems, (^»9.) 



no 


SILURIAN 


for tho^e rocks which had been the Lower ‘'Silurian of Murchison 
and the Upper Cambrian of Sedgwick. An approximate cor- 
relation of the usages of the title Shurian ” is here given in 
tabulated form 
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in Timan, Tungnska and elsewhere in N. Russia. Rocks of this 
system in S. America have been only superficially studied ; they 
occur in the lower regions of tlie Amazon, where they bear some 
resemblance to the Medina and Clinton stages of N. America, 
and m Bolivia and Peru. Little is known of the Silurian rocks 

recorded from N. Africa. 

Silurian Life, — Our know- 
ledge of the life of this period 
is limited to the inhabitants of 
tlie seas and of the brackish 
waters of certain districts. The 
remains of marine organisms are 
abundant and varied. Grap- 
toliles flourished as in the pre- 
ceding period, but the forms 
characteristic of the Ordovician 
gave place early in the bilui ian 
to the single -axis type {Mono 
graptidae) which prevailed until 
the close of the period {Past- 
rites, Monograptus, Retiohtes 
and Cyrtograpius), As in the 
Ordovician rocks, the grapto- 
lites have been largely em- 
ployed as zonal indicators. 
Trilobites were important ; the 
genera Calymene, Phacops and 
Encrinurui> attained their maxi- 
mum development ; Proetus, 
Bronteus, Cvptiaspis, Arethusim 
may be mentioned from among 
many other genera. The 
ostracods Leperthtia and Bey 
richia arc very abundant locally. A feature of great interest is 
the first appearance of the remarkable Eurypterid crustacean 
Eurypterus, which occasionally reached the length of over a yard, and 
of the limuUds, Neolimulus and liemiaspts. The cephalopods were 
the predominant molluscs, especially Orthooeras and vaiious abbrevi- 
ateef or coiled orthoceras-hke forms {Cyrtoceras, Phragmouras, 
Trockoceras, Ascaerras) ; there was also a Nautilus y and an early 
form of goiiiatite has been recorded. Gasleropods include the genera 
Platyceras, Murchisoma and Belleropkon ; the pteropocl Tenldculites 
is very abundant in certain beds. The pelecypods were not very 
'mportant {Cypricardinia, Cardiola interrupta, C. cornucopiae) 




The Silurian rocks are almost wholly of marine origin and in- 
clude all the usual phases of sedimentation ; shales and mud.stones, 
niarls and limestones, sandstones and grits are all represented 
in Great Britain and in most other countries where the Silurian 
is known. The majority of the rocks were deposited in the com- 
paratively shallow waters of epicontinental seas, the graptolitic 
shales and sponge-bearing cherts being perhaps the representa- 
tives of the deeper waters. I-ucally, glauconitic limestones and 

ironstones (Clinton beds) indicate special conditions ; while the * , , , . , , , 

isolation and desiccation of certain marine areas (New York) ' to the cephalopods in importance were the brachiopods : m the 
towards the close of the period gave rise to beds of red sandstone, : pontamerus-like forms still continued [P. Kmghtu, 

red marls, gypsum and rock salt. The hydraulic limestone 
(Water Lime) of New York was probably a brackish-water forma- | 
tion. In Sweden and elseiVhere some of the limestones and shales 
are distinctly bituminous. 

Distribution . the preceding Ordovician period several well- 
marked marine provinces are indicated by the mssil contents of the 
rocks. At the begiimixig of Silurian time a general transgression of 
the sea — which had commenced at the clo.se of the Ordovician— was 
in progress in the N. hemisphere (Europe and the Appalachian 
region). This culminated at the time when the Wenlock l)eds and 
their equivalents (Niagaran and Oesel beds) were forming at the 
bottom of a great periarctic sea or shallow ocean. It is thus found 
that the same guneral cliaracters prevail in the Silurian of Xhitain, 

K. America, Scandinavia and tlie Baltic region, Russian Roland 
(Podolia, Kielce, Galicia), tlie Arctic regions, New Siberia (Kotelny), 

Olenk district, Waigatsch, N. Zenibla, Tunguska, Greenland, 

Grinnell Land and Ch^. The Bohemian region, comprising central 
Bolwsmia, Thuringia, Fichtelgebirge, Salzburg, Pyrenees, Languedoc, 

Cataloniav'^outh Spain, Elba and Sardinia, alone retained some of its 
marked individuahty. Later in the period a gradual withdrawal of 
the sea set in over the N. hemisphere, aftecting the British area 
(except Devon), the left of the Rhine, Norway and the Baltic region, 

; N. Russia, Siberia and the Ural region, Spitzbergen, Greenland and 
the W. states of N. America. Thus the later Silurian conditions 
heralded those of the succeeding Devonian and Old Red Sandstone, 
and there is generally a gradual passage from one set of rocks to the 
other (Downtoiiiori of Great Britain). The Silurian rocks may occur 
in dose continuity with the. upper Ordovician, as in S. Europe ; or, 
as in^e typical region, the Llandovery beds may rest unconformably 
upon older rocks ; in N. America also there is a marked uncon- 
formity on this horizon. A large part of N. America was apparently 
land du!ring part of Silurian time ; the lower membeirs are found in the 
E. alone, while the Cayaguan division is found to extend farther £. 
than the middle or Niagafan dlvisioi^, but not so far W. The falls 
of Niagara owe their existence to the presence of the hard Lockport 
and Guelph beds resting upon the softer Rochester shales. Most 
of the essential inf(Htnatton as to the distribution of Silurian rocks 
WiM ibe found in a tcondensed form in the aocompanyihg table and 
mapp' but attention , may here be drawh to upper Silurian 
(Li^dlQyian) limestone of Cornwallis Island, the ^mid-Silurian lime- 
stone of Grinnell tland and the lower Silurian limestone of New 
Siberia. Limestones of lower and middle Silurian age are found also 



P, oblongus)y but the spire-bearing forms soon began to increase 
{Spinfsr, Whitfipldia, MerisHruiy Atrypa). Other genera , include 
KhynchoneUa, Chonetes, TerehrahUa, Strophotfiena, Stric^andima. 
The bryozoa, especially the bulky rock-building forms, y»rere less in 
evidence than in the Ordovician. The echinoderms were well 
represented by thecrinoids {Cyatkociinus;Crotaloofiivm, Taxocrinus), 
some of which are found in a state of beautiful preservation at 
Dudley in England, Lockport (New York), Waldron (Indiana) in N. 
America and wso in Gothland in the Baltic, Cystids were abundant, 
but less so than in the Ordovician ; blastoids made their first appear- 
ance. Corals, mostly tabulate forms, fiburished in great abundance 
in clearer watetrs and frequently formed reefs {Favosites goth- 
landica, Haly$ites catemUt^a, AlveoUus, Heliolites ) ; tetzacoreilian 
forms include Sfauria, Cyathophyllum. Cystiphyllumy Aeervularia, 
Omphyma and the remarkable GoHiopnyUum. Sponges were repre- 
sented by Astylospongia, Aulocopium, &c. The {^uliar genera 
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Rerrptacuhin. and Isthadiies occur in the Silurian. Foraminifera 
and radiolaria also left their remains in the rocks. The most highly 
organized animals of the Silurian period were the fishes Which had 
already made their appearance in the Ordovician rocks of Coloradc 
and Ruissia. The Silurian fish include selacliians {Onchus, Thyesth) 
and the occurrence of remains of the obscure backboned ostra* 
coderms (placodcrms) is particularly worthy of notice iPieraspts 
CephaLahpis, Tremataspis, Cyatha.spts, 1 helodus, Lanark%a, Euher- 
ai/nsj. Scorpions (Palatusphonui) have been found in Lanark 
Oothland and New York. Plant remains are very fully repre 
/A plants have been recorded from the Harz and Keller- 
wald (H. Potonie, 1901), and large silicified stems— up to 2 ft. ic 
diameter perhaps representing a gigantic seaweed (Nematophycus), 
have been found 111 Wales and in Canada. Pachy theca is a smaL 
spherical body often as.sociated with Nematophycus. Girvanella fi 
another obscure algal plant. 

As a natural result of the open character of the great Silurian 
pe^ctic sea referred to above, there are many points of resemblance 
between the fauna of several regions of the N. hemisphere : tliis 
has been .specially noticed in the community not only of genera but 
of species between Bntmn, Sweden and the interior^ of N. America 
(Iowa, Wisconsin, Illinois). Goniophyllum pyramidale i.s common to 
Iowa aii^d Gothland ; A try pa reticularis, Orthoceras annulatum and not 
a few otters are common to Europe and N. America. An extremely 

^ a^^ii^ture of a periarctic and 
Bohemian fauna in the Australasian region. 

In a general sense the Silurian period was one of comparative 
quiescence as regards crustal disturbances, and a relative sinking of 

of Scotland continpd throughout the period aco^niniS b^a 
amount of thrusting. Volc^c activity was quite suborcLtate in 
nows of diabase occurred at the commencement of 
tte period ml^h^ia and evidence of minor basaltic flows and tuffs 
Ainl^(»^^ Tortworth in Gloucestershire and at a few localities inN. 

For further information, see articles on the Cambrian Ohdoviciam 
Llandovrr Y, Wenlock, Ludlow Systems and Groups. ( J . A. H.) ' 

(170S-1739), Portuguese drama- 
tist, known as the Jew, was bom at Rio de Janeiro, but name 
to Portugal at the age of eight His parents, JoSo Mendes da 
Silva and Louren^a Coutinho, were descended from Portuguese 
Jews who had emigrated to Bnizil to escape the Inquisition, but 


in 1702 that tribunal began to persecute the Marrams in Kio, 
and in October 1712 Louren9a Coutinho fell a victim. Her 
husband and children accompanied her to Portugal, where she 
figured among tlie “ reconciled ” in the auto-da-fS of the 9th of 
July 1713, after undergoing the torment only. Her husband, 
having then acquired a fixed domicile in Lisbon, settled down 
to advocacy with success, and he was able to send Antonio to the 
university of Coimbra, where he matriculated in the faculty of 
law. In 1726 Antonio was suddenly imprisoned along with his 
mother on the 8th of August ; on the i6th he suffered the first 
mterrogation, and on the 23rd of September he was put to the 
torment, with the result that three weeks later he could not sign 
his name. He confessed to having followed the practices of the 
Mosaic law, and this saved his life. He went through the great 
auto^da-f^ held on the 23rd of October in the presence of King 
John V. and his court, abjured hi.s errors, and was set at liberty. 
His mother was only released from prison in October 1729, after 
she had undergone torture and figured as a penitent in another 
auto-da-fi. Meanwhile Antonio had gone back to Coimbra, and 
finishing his course in 1728-1729 he returned to Lisbon and 
became associated with his father as an advocate. He found an • 
ignorant and corrupt society ruled by an immoral yet fanatical 
monarch, who wasted millions on unprofitable buildings though 
the country was almost without roads and the people had 
become the most backward in Europe. As his plays show, the 
spectacle struck Antonio’s observation, but he had to criticize 
with caution. He produced his first play or opera in 17^3, and 
the next year he married a cousin, D. Leonor Maria de CaiValbo, 
whose parents had been burnt by the Inquisition, while she 
herself had gone through an auio^da-fSm Spain and been exiM 
on account of her religion. A dai^hter was bom to them in 
1734, but the years of their happiness and of Silva’s dtamatic 
career were few, for on the 5th of October 1737 husband and wife 
were both imprisoned on the charge of ‘‘ judaizing.” A slave 
of theirs had denounced them to the Holy Office, ahtf’ though 
the details of the accu.sation against them seem trivial and even 
contradictoiy, Antonio was condemned to ddath. On the r8th 
of October he was beheaded and his body bwnt in an aulo^-ji ; 
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that saifie day one of his popular operettas <vas given at a Lisbon 
theatre. c * 

His dramatic works, which were produced at the Bairro Alto 
theatre between P733 and 1738, include the following comedies, all 
played by marionettes : Quixote (1733), Esopaida (1734), Os 

Encantos de Medea (1735), Amphitriao (May 173b), Labynntho de 
Creta (November 1736), Guerras do Alecrim e Mangerona (carnival 
*737). As Variedades de Proteo (May 1737) and Precipicio de 
haetonU (1738). Slight as these sketches are, they show considerable 
dramatic talent and an Aiistophanic wit. The characters are well 
drawn and the dialogue full of comic strength, the scenes knit 
together and the plot skilfully worked out. Moreover Silva possessed 
a knowledge of stagecraft, and, if he had lived, he might have emanci- 
ted the drama in Portugal from its dtmcndence on foreign writers ; 
t the triple licence of the Palace, the Ordinary and the inquisition, 
which a play required, crippled spiontaneity and freedom. Even so, 
he showed some boldness in exposing types of the prevailing charla- 
tanism and folUes, though his liberty of speech is far le.ss than that 
of Gil Vicente His comedies give a trutliful and interesting 

picture of i8th century society , especially his best comedy, the A lecrini 
e Mangerona y in which he treats of the pdalgo pobre, a type fixed by 
Gil Vicente and Francisco Manocl de Mello (q.v.). His works bear 
the title “ operas because, though written mainly in prose, they 
contain songs which Silve introduced in imitation of the true operas 
which then held the fancy of the public. He was also a lyric poet of 
real merit, combining correctness of form with a pretty inspiration 
and real feeling. His plays wore pubhshed in the first two volumes 
of a collection entitled Theatro comico poriugues, which wont through 
at least live editions in the i8th century, while the Alecrim e Mange- 
rona appeared separately in some seven editions. This comedy and 
the D, Quixote have been reprinted in a critical edition with a life of 
Silva by Dr Mendes dos Remedios (Coimbra, 1905). I^'crdinand 
Denis, in his Chefs-d’oeuvre du tiUdtre portugais (pp. 305-49(.», Paris, 
prints liberal extracts, with a French tran.slation, from the 
Vida de D. Quixote, and F. Wolf likewise gives selections from Silva's 
various conuiositions. Silva is the subject also of several laudatory 
poems and dramas, one or two of which were composed by Brazilian 
compatriots. 

See Dr Theophilo Braga, Uisioria do theatre portuguez ; a baixa 
comedia e a opera (Oporto, 1871) ; F. Wolf, Dvm Antonio Josd da 
Silva (Vienna, i860) ; Ernest David, Les Operas du juif Antonio Josi 
da Silva, ffos-iysg (Paris, 1880) ; Ohveira Lima, Aspectos de 
litteratura colonial Brazileira (Leipzig, 1896) ; Jewish Encyclopedia, 
vol. xi. p. 341 ; G. A. Kohnt, “ Bibhography of Works relating 
to Antonio Tos6 da Silva and Bibliography of Don Antonio’s 
CompoMtions ' in the Publ. Am. Jew. Hist. Soc. No. 4, p. 181 ; 
idem, " Martyrs of the Inqui.sition in South America," ib. p. 135 ; 
M. Griinwald, " Jos6 da Silva " in Monatsschrift (1880), xxix. 

t (E.Pr.) 

SILVANUS (Lat. « 7 «a, wood), a deity or spirit of Italian 
woodland ; not, however, of the wholly wild woodland, but of 
that which borders the clearings in a country not entirely re- 
claimed. Thus he is partly wild and partly civilized, and reflects 
the experience of the earliest settlers in Italy, whose descendants 
took him with them to the farthest limits of the empire, even to 
Britain, where we have many votive inscriptions to him, always 
as the friendly deity dwelling outside the new clearing, benevolent 
tow^ds the settler in a strar^e land. This leading characteristic 
of Silvanus is shown clearly in Roman literature : Horace writes 
of the “horridi dumeta Silvani” (Odes, in, 29) but he also calls 
him tutor finium ” (Epod, ii. 22) while for Virgil he is “ arvorum 
pecorisque deus ” {Aen, viii. 600). A writer on land measure- 
ment (Script, gromaitet, i. 302) tells us that each holding had three 
Silvani— (of the .holding itself), agrestis (of the wilder 
pasture-land) sind mentdis (of the boundaries). It is plain that 
in him the Italians had a very useful deity, and in all these 
capacities he became extremely popular, as the extraordinary 
number of his inscriptions shows. Unlike Mars, from whom 
he was probably in origin an offshoot (cf. the Mars Silvanus of 
Cato, De re rustica, 141 ; see Mars), he never made his way into 
the towns, but is almost the only Roman deity who from first 
to last retained the same perfeedy intelligible rustic character. 
His double nature as deity of woodland and cultivated land is 
seen well in the artistic repr^ntations of him ; he carries a 
young tree in one hand, a pruning-hook in the other. 

See Wissowa, Gesammette Abhandlnngm (1904, p. 78 foil.). 

(W. W. F.*) 

SILVER (symbol Ag, from dbe iUtin argmlum, atomic weight 
107*88 (O-16)), a metallic chemical element, known from the 
earliest times and of great importance as a “ noble meUl 
for articles of value — coinage, ornamentation and jewelry. 


Etymologically the word “ silver ” probably refers to the shining 
appearance or brightness of the metal. 'The Latin argentum is 
cognate with the Greek apyupos, silver, which in turn £ derived 
from apyos, shining. The Hebrew Keseph is connected with 
a root meaning to be pale.^* The alchemists named it Luna 
or Diana, and denoted it by the crescent moon ; the first name 
h^ survived in lunar caustic , silver nitrate. Silver is widely 
diffused throughout nature, occurring in minute amount in 
sea-water, and in the mineral kingdom as the free metal, as an 
amalgam with mercury and a.s alloys with gold, platinum, 
copper and other metals. Native silver is occasionally met with 
in naetalliferous veins, where it has been formed by the alteration 
of silver-bearing minerals. It crystallizes in the cubic system, 
but the crystals arc usually distorted and indistinctly developed : 
twisted wire-like forms are much more common. The ])cst 
crystallized specimens have been obtained from Kongsberg 
in Norway, large masses, weighing as much as 5 cwts., having 
been found. It is also found in other silver mines, especially 
those of Mexico, Peru and Chile ; in the Lake Superior copper 
mining region it occurs in association with native copper. 
Tlie element is a constituent of many mineral sulphides, some 
of which are of sufiiciently frequent occurrence to rank as ores 
of silver. Of these the more important are noticed under 
Metallurgy ; here we may notice the rarer minerals. Silver 
sulphide, Ag^S, occurs naturally as the orthorhombic acanthite, 
and the cubic argcritite ; the tclluride, Ag ,'J e, named hessite, 
assumes cubic forms ; other tellurides containing silver are 
petzite, (Ag,Au)2Te, and s)dvanite, AuAgTe^. In association 
with antimonious ^d arsenious sulphides, silver sulphide forms 
many import^t minerals, which sometimes present dimorphous 
forms, reflecting the dimorphism of silver sulphide ; moreover, 
the corresponding arsenious and antimonious compounds are 
frequently isoniorphous. This is illustrated by the hexagonal 
pyrargvrite 3 Ag,,S-Sb^Sg, and proustite, aAg.S-ASgSj^, and the 
monoclinic pyrostilpnitc, isomeric with pyrargyrite/and xantho- 
conite, isomeric with proustite. Other pairs of isomorphous 
argentiferous minerals arc: the cubic polybasite, ^Ag.^S-SbgS* 
and pearceite, 9Ag^,S-As2S„ ; and the germanium minejffus 
argyrodite, 4 Ag.,S-GeSa, and canfieldite, 4 Ag.^-(Sn,Ge)S^. 

Physical Properties, — In appearance silver presents a pnre 
white colour with a perfect metallic lustre. It is the most 
malleable and ductile of all metals with the exception of gold : 
one gramme can be drawn out into a wire 180 metres long, and 
the leaf can be beaten out to a thickness of 0*00025 > traces 

of arsenic, antimony, bismuth and lead, however, make it 
brittle. In hardness it is superior to gold, but inferior to copper. 
Its specific gravity, according to G. Rose, lies between 10*514 
and 10*619 14° ; an average value is 10*57. Its specific heat 

is 0*05701 (Regnault) or 0*0559 (Bunsen); its coefficient of 
linear expansion is 0*00001921. Its thermal conductivity is, 
according to Wiedemann and Franz, superior to that of other 
metals, being in the ratio of 100 : 74 as compared with copper 
and 100:54 with gold; it is the most perfect conductor of 
electricity, standing to copper in the ratio 100:75, and to cold 
100:73. Silver melts at about 1000° C. ; recent determinations 
give 960*7° (Heycock and Neville) and 962° (Becquerel); at 
higher temperatures it volatilizes with the formation of a pale 
blue vapour (Stas). Its vapour density has been determined 
at 2000 , and corresponds to a monatomic molecule. \^en 
molten, silver occludes the oxygen of the atmosphere, absorbing 
20 times its own volume of the gas ; the oxygen, however, is not 
permanently retained, for on cooling it is expelled with great 
violence ; this phenomenon is known as the spitting*” of silver. 
It is prevented by preserving the molten metal from contact 
with air by covering the surface with non-oxidizing agents, or 
by traces of copper, bismuth or xinc. 

Chemical Properties-’— is not oxidized by oxygen, but 
resembles mercury in being oxidized ozone. It has no action 
on water. It is readily soluble in dilute nitric acid, nitric oxide 
and silver nitrate being formed ; it also dissolves in hot, strong 
sulphuric acid, sulphur dioxide being evolved. Hydrochloric 
acid forms a surface film of silver chloride; hydriodic acid 
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readily dissolves it, while hydrofluoric acid is without action. 
Sulphuretted hydrogen is decomposed with the formation of a 
black coating of silver sulphide ; this is the explanation of the 
black tarnish seen when silver is exposed to the fumes of coal 
gas, and other sulphuretted compounds, such as occur in eggs. 
The so-piled “ oxidized ” silver is a copper-silver alloy coated 
superficially with a layer of the sulphides by immersion in 
sodium sulphide or otherwise. Silver combines with the free 
halogens on heating and also with sulphur. 

Molecular silver is a grey powder obtained by leaving metallic zinc 
in contact with silver chloride which has been precipitated in the cold 
and washed till nearly free from acid. The powder is separated from 
the zinc, washed with hvdrochloric acid, dried in the air, and then 
gently heated to 150®. ft assumes a metalhc lustre on burnishing or 
heating to redness. It receives application in synthetic organic 
chemistry by virtue of its power to remove the halogen atoms from 
alkyl haloids, and so effect the combination of the two alkyl residues. 

Colloidal silver is the name given by Carey Lea to the precipitates 
obtained by adding reducing solutions, such as ferrous sulphate, 
prtrates, citrates, tannin, &c., or to silver solutions. They dissolve 
in water to form solutions, which do not penetrate parchment 
membrane.s, hence the name colloidal. Many other methods of 
preparing these substances are known. Bredig's process consists in 
passing an electric arc between silver electrodes under water, when a 
brown solution is obtained. 

Pfoduction.’-~'p\t economic questions which attend the 
production of silver and the influence which gold and silver 
exercise on prices are treated in the articles Money and Bi- 
metallism ; the reader is referred to the former article for 
the history of silver production and to the topographical headings 
for the production of specific countries. Since the middle of the 
19th century the annual production has increased : the following 
table gives the average annual production in 1000 oz. over 
certain periods ; — 


Over two-thirds of the world’s supply is derived from Mexico and 
tte United States. The Mexican mmes first sent supplies to Europe 
in the ibth century, and during the period 1 781-1 &o yielded two- 
thirds of the world's production. Although the production has do- 
crea.sed relatively, yet it lias increased enormously absolutely ; in 
1900, it was 55iyo4.42o oz., being second to tlic United States ; in 
1905 it was 73,838,000 oz., estabhshing a record for any singk* 
country. The United States came into prominence in about 1 8O0, and 
the .discovery of the famous Comstock lode in ISevada led to an 
enormous increase in the production. The production of tliis lode 
daclined in 1876, but the total production of this country was in- 
crease by discoveries in Colorado (Leadville) and Nevada (Eureka) ; 
and in more recent years silver-producing areas in other states 
(Montana, Utah, Idaho) have been exploited. In i860 the pro- 
duction was 110,019 oz., which increased to 1,546,920 in 1861 ; in 
1872 it was 22,254,002 oz. ; in 1888, 45,792,682 ; in 1890, 54,516,300 
oz. ; in 1900, 57,647,000 ; and in 1905, 58,918,839 oz. S. America has 
furnished European supphes since tlie discovery of the Potosi mines 
of Peru in 1533 ; BoUvia and Chile are also notable producers. Of 
Euroj^iean producers, Germany, Spain and Austria are the most 
important ; Greece, Italy, France, Turkey and Russia occupy 
secondary positions. The German mines were worked in the 10th 
century ; at the beginning of the 16th century the production was 
over 400,000 oz. annually ; this dropped in the following century to 
about one-half ; it then recovered, and in recent times has enor- 
mously increased, attaining 12,535,238 oz. in 1905. The mines of 
Spain, neglected late in the 15th century on the advent of su|^lic9 
from America, came into note in 1827 ; the output has since greatly 
increased, amounting to 3,774i989 o** » 1905* Austria-Hungary 
nras producing twice as much as Germany, and about one-half of the 
total Europ^n production, in the 16th century ; the yield diminished 
in the ensuing century, to be subsrauently increased. The output 
was about 1,800,000 oz. in 1905. lEe total European supply was 
about 17,000,000 oz. in igoo and about 18,600,000 oz. in 1905. Of 
other countries we may notice Canada, which produced 4,468,225 oz. 
in 1900 and 5 > 974 ifi 73 oz. in 1905, and Japan, which produced about 
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670,000 oz. in 1880 aAl 3,215,000 oz. in 1905. Australia aame into 
notiifc chiefly by rea^n of the discoveries at Broken Hill, New South 
Wales ; these mineirproq^emg 36,608 oz. in 1885, i,oi{i,269 in 1886, 
and 7,727,877 oz. in 1890T The total Australasian production in 1900 
was 14,063,244 oz. and 14,362,639 oz. in 1905. * 

• 

Metallurgy, 

From the metallurgical point of view, silver ores may be 
classified as real silver ores and argentiferous ores. The former 
consist of silver minerals and gangue (vein matter, country-rock). 
The leading silver minerals are native silver ; argentite or silver 
glance, Ag^S, usually containing small amounts of lead, copper 
and tin; dyscrasite or antimonial silver, AggSb to AgjgSb, 
an Lsomoiphous mixture of silver and antimony ; proustite 
or light red silver ore, AgjAsSj, ; pyrargyrite or dark red silver 
ore, AggSbSg ; stephanite, Ag^SbS. ; miargyrite, AgSbSo ; 
stromeyerite, CuAgS ; polybasite, 9(Cu2S,Ag2S)*(Sb2S8,As2S85 ; 
cerargyrite or horn silver, AgCl ; bromite or bromargyrite, 
AgBr ; emboli te, Ag(Cl,Br) ; iodite or iodargyritc, Agl. Metalli- 
ferous products containing silver arise in many operations ; 
the chief products which may yield silver economically are copper 
and lead mattes, burnt argentiferous pyrites and certain 
drosses and scums. Argentiferous ores consist of silver-bearing 
base-metal minerals and gangue. JLead and cupper ores, carrying 
silver in some form or other, are the leading representatives. 
The silver is extracted from the gangue with the base metal, 
usually by smelting, and the two are then separated by special 
processes (see Lead). 

Milling^ ue. amalgamation and lixiviation, is cheaper than 
smelting, but the yield in silver is lower. Often it is more 
profitable to smelt real silver ores with argentiferous ores than 
to mill them, the greater cost being more than balanced by the 

increased yield. 
Milling is practised 
mainly in isolated 
localities near the 
mine producing 
the ore. As any 
given region is 
opened up by rail- 
ways, cheapening 
transportation, 
milling is apt to 
give way to smelt- 
ing. Thus on the American continent, which produces the bulk 
of the world’s silver, milling is still prominent in S. America and 
I Mexico, while in the United States it has to a considerable 
extent been replaced by smelting. 

Amalgamation is based on the property of quicksilver to extract 
the silver from finely-pulverized ore and collect it in the form 
of an amalgam. When the rock has been separated from the 
amalgam by a washing operation, the quicksilver is recovered 
by distillation in an iron retort, and the remaining crude retort- 
silver melted into bars and shipped to a refinery, which removes 
the impurities, the leading one of which is copper. A silver ore 
is either free-milling or refractory, that is, the silver mineral is 
readily amalgamated or it is not. In free-milling ore the silver 
is present either in the native state, or as chloride or as simple 
sulphide. Complex silver minerals (sulph-arsenides and anti- 
monides) which are difficult to amalgamate must be made 
amenable to quicksilver, and the simplest way of doing this is 
to convCTt the silver into chloride. This is imperfectly accom- 
plished, in the wet way, by cupric and cuprous chloride solutions, 
but completely so, in the dry way, by roasting with salt (chlorid- 
izing roasting). According as a preliminary diloridizing roast 
has or has not been given, the process is classed as roastramalga- 
mation or raw-amalgamation. The leading raw-ama^amation 
processes are the Patio and Washoe; then follow the Cazo, 
Fondon and Krohnke; of the roast-amalgamatioa processes, 
the European Barrel or Freiberg, the Reese River and the 
Franck-Tina are the most important. 

The PaHo process, sometimes named the American-heap-amalga- 
mation process, which is carried out principally in Mexico, aii^at 
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amalgaiTiAting the silver in the open in a circitlar enclosure termed a 
tofta, the door of which is generally buUt of hagstones. In order to 
facilitate the docompositiou of the silver-mineral, salt and magistral, 
i.e, cupriferous pyrites routed to convm the copper into soluble 
sulphate, which is' the active agent, are worked into the wet pulp 
spread out on the floor. The amalgamation proceeds very slowly, 
as the sole extraneous heat is that of the sun. According to Laur 
{“ M6tallurgi(‘ dc I’argent au Mexico,** Ann. des mines ^ senes 6, vol. 
XX,), at Cl uatiHxuato, Mexico, 92*79 % of the total silver recovered was 
extracted after 12 days, 97*55 % after 25 days, 99*1 % after 28 days 
and loo after 33 days. The loss of mncksilvcr in the process is 
large, owing to the formation of calomd which is not saved. The 
yield in silver is low unless the ores are exceptionally free-milling ; 
the bullion produced is high-grade, as refractory silver minerals arc 
hardly attacked. The process is suited to easy ores and a region 
where the climate ivS warm and dry, and horse- or mule-power, labour 
and quicksilver are cheaper than fuel and water. 

The pr^css of pan -amalgamation, named from the Washoe 

district in the United States, is the leading raw-amalgamatioi^rocess 
of the United States, where it was introduced in i8()i by A. B. Paul. 
It consists in wet-stamping coarsely crushed ore, sotthng the sands 
and slimes produced, and grinding and amalgamating them in 
sttiam-heatcd iron jjans with or without the use of chemicals (salt 
and C(mper sulphatt*). The ores may contain a larger proportion of 
sulphides and complex silver minerals than with the Patio process 
^d still give a satisfactory extraction. They are crushed to egg-size 
in a rock- breaker, and pulverized to pass a 40-mesh sieve in a Cali- 
fornia stamp-mill, whicn treats in 24 nours about 3 tons per stamp. 
A to-stamp mill is fed by one rock-breaker, and discharges the liquid 
pulp into 10-15 wooden settling tanks, 9 by 5 by 8 ft., the settled 
contents of wJiich are shovelled out and charged into the pans. The 
pan in general use is the combination pan. It has a flat cast-iron 
bottom, 5 feet in diameter, and wooden sides about 30 inches high, 
the lower parts of which arc lined with cast-iron. In the centre is a 
hollow cone, thiough which passes the driving shaft, geared from 
below. This tu^ the finding apparatus (driver willi “ muller "), 
which can be raised ana lowered. The sp(‘ed i.s 60-90 revolutions 
per minute. To the bottom and muller are attached finding plates 
(shoos and dies), which arc replpxed when worn ; and to the sides 
three wings to deflect the moving pulp towards the centre, and thus 
ostabhsh the necessary pulp current. The lower side of the bottom 
has al.so a steam-chest. A lo-stamp mill has 4“(> pans, which receive 
2-ton charges. In working, the muller is raised I in., the pan 
charged with wafer and then with ore ; the muller is then lowered, 
salt and blue vitriol added, and the charge ground for 3-4 hours. 
The pulp is heated with live .steam to about C., and kept at that 
temperature by exliaust steam in the bottom -chest. After grinding, 
the muller is raised and quicksilver added , and the silver up to 81 *04 % 
then amalgamated in 4 hours. 

In amalgamating without * he use of chemicals, finely divided iron, 
worn from the shoes and dies in the stami)-mill and the pan, de- 


sodium sulphate and cupric chloride, both of which are readily 
soluble in water. Cupiic chloride acts upon argentite (Ag2S-f 
CuClg-^- 2AgCl 4 CuS), proustito (4Ag.,A.sS3 + 4CuCla= HAgCl -»• 
Ag^S -}. 4CuS + 2 As^ 3) , pyrargyrite (2Ag!,SbS„ | aCuCLj= 6AgCl -1- 
3CuS + Sb,jS.,), and is also reduced to cuprous chloride by metallic 
iron. This salt, insoluble in water but soluble in brine, also acts 
upon argentite (Ag^S + CuoCl2=K2AgCI + CuS i-Cu) and pyrargyrite 
(2AggSbSj, 4 CujjCIgK! 2AgCl 4 Ag-^S + 2Ag -4 2CuS 4- Sb^g) , and would 
give with silver sulphide in the presence of quicksilver, the Patio- 
reaction ; metallic silver, cupric sulphide, and mercurou.s chloride 
(2Ag2S + Cu3Cl2 4-2Hgas:4Ag + 2CuS + Hg.Cy, but the iron decom- 
poses the quicksilver salt, stftting free the quicksilver. 

The amalgamation is rapid. Thus Austm found that at the 
Charleston mills, Arizona, 92*13 % of the total silver recovered was 
extracted after i hour, 94*16 % after 2 hours, 95*92 % after 3 hours, 
and 100 "y after 4 hours. The loss in quicksilver is small, as there is 
no chemical loss inherent in the process ; the yield is relatively high, 
but the bullion is liable to be low-grade, on account of copper ^ing 
precipitated and amalgamated. 

When the charge has been worked, the contents of the pan are 
discharged into a scttlefj in which the amalgam is separated from the 
s^ds. It has the same general construction as the pan. It is 8 ft. in 
diameter 3 ft. deep. The bottom, slightly conical, has a groove 
near th(^^ circumference to catch the ama l gam j which is witlidrawn 
through a dtscharge-spout into a bowl. In the sides at different 
levels ate three discharge-holes for water and sand. The muller 
reaches to within 3 in. of the bottom and makes 12-15 revolutions 
per minute. In settling, the pulp is diluted by a small stream of 
water, and the thinned pulp drawn off, first tlirough the top discharge- 
hole and then through the other two, the bottom one oeing about 
8 in. above the amalgam. Settling takes about half the time required 
to work a charge in the pan, hence one settler serves two pans. The 
amalgam is dipped out from the bowl into a canvas bag (the strainer), 
to separate the excess of the quicksilver from the pasty amalgam, 
which is then retorted and melted. The cost of treating a ton of ore 
in the western part of the United States is from $3 to $7. At some 


works treating ores containing sulphides which do not yield their 
silver to quicksilver, concentration apparatus (see Oke-1)rcssing) 
IS mserted Ix’tween the stamps and tlie s<.*ttling tanks to remove the 
sulphides, which are worked by themselves ; at other works they are 
recovered from the sands after these have left the settlers. In order 
to do away with the handling of the wet pulp, and to obtain a higher 
extraction, M. P . Boss has modified the ordinary plant by making 
the pulp flowing from the stamps pass through a grinding pan, then 
through a series of amalgamating jians followed by a row of settlers. 

A 20-stamp mill is served by 12 men in 24 hours. The Washoe 
process is independent of the cUmate, but it requires cheap power 
and an abundance ol water. 

In the CazOy Caldron or Hot process the pulverized silver ore is 
boiled in a copper-bottomed wooden vat, first with brine until the 
silver lias been reduced by the copper, and then with quicksilver. 
The Fundon is an improvement on thc‘ Cazo. Bars of copper drawn 
over the bottom by mules or water-power (like the stone drags in the 
arrastra) grind off fine particles of copper, which hasten the reduction 
of the silver and diminish the foimation of calomel. In the Krohnke 
process introduced by B. Krohnke into Copi{lp6, Chile, in i860, the 
silver mineral of the pulverized ore is decomjiosed in a revolving 
barrel by a hoi .solution of cuprous chloride in brine in tlie presence ol 
zinc or lead and quick.silver (see B. Krohnke, Methode zur Entsilberung 
von Erzen^ Stuttgart, 1900). 

CMoridizing Eoasiing.—\i\ a cliloridizing roast chlorine 
produces its effect as nascent chlorine or gaseous hydrochloric 
acid. The leading reagents are salt (NaCl), sulphur trioxide 
(SOjj, produced in the roasting), and steam (H 2 O). The decom- 
position of .salt is expressed by 2NaCl -\ 2SC)y ^ Na^SO^ + SOg 4 Cio. 
In the presence of water-vapour the following reaction takes 
place: 2Nan + S0y4 H 20 -Na 2 S 0 , + 211(1 As some water- 
vapour is always present, hydrochloric acid will invariably be 
formed with the chlorine. The roasting is carried on in hand 
and mechanical reverberatory furnaces, and occasionally in 
muffle-furnaces. A chloridation of over 90 silver is the rule. 

The European, Barrel or Freiburg proc(‘SR consi.st.s in roasting the 

? round ore with salt which converts tlie .silver .sulphide into chloride. 

he mass, along with certain proportions of water, scrap-iron and 
mercury, is then placed in barrels, which are made to rotate so that 
the several ingredients are thoroughly mixed. The salt solution 
dis.solves a small proportion of cliloride, wliirh in this form is quickly 
reduced by the iron to the metalhc state, lliis solution and pre- 
cipitation is continuous, and the metal formed unites with the 
mercury to form a semi-fluid amalgam. I'he amalgam is pressed in 
linen bags to eliminate a quantity of relatively silver n*ee liquid 
mercury (w’hich is utilized as such in subsequent operations), and the 
remaimng solid amalgam is subjected to distillation from iron re- 
torts. This process was perfected at Freiburg, Saxony, but aban- 
doned there in 1856. In the United Slates it was used quite ex- 
tensively in Colorado and Kevada, but has now been given up. 
The mam reasons for this are the length of time re quired to finish 
a charge, on account of the absence of any extraneous source of heat, 
and the great care with which operations have to be carried out in 
order to obtain satisfactory results. 

I'he Eeese Fiver or pan -amalgamation process consists in dry - 
stamping crushed dried ore and dried salt (separately or together), 
c^rging them into a roasting furnace, and amalgamating the chlori- 
dized ore in an iron pan. The general arrangement and construction 
of a mill resemble those of the Washoe process. The apparatus for 
drying ore and salt varies greatly, drying-floors, dry-kilns and con- 
tinuous mechanical reverberatory furnaces with stationary and re- 
volving hearths being used. The general construction of the pan i.s 
the same as in the Washoe process ; the management, how(‘vcr, 
differs. The steam-chest is not used to such an extent, -as the bottom 
would be prematurely corroded ; less water is used, as the pulp 
would become too thin on account of the soluble salts (sodium 
chloride, sulphate, &c.) going into solution ; and the roasted ore is 
not ground, as the hot brine readily dissolves the silver chloride from 
the porous ore, and thus brings it into intimate contact with iron and 
quicksilver. Chemical reagents are sometimes added — lime or 
sulphuric acid, to neutralize an excess of acid or alkali ; copper 
sulphate, to form cuprous chloride with sodium chloride ; and iron 
and zinc, to make the galvanic action more energetic and reduce the 
consumption of iron. The rest of the apparatus (settler, retort, 
crucible, furnace) is the same as with the Washoe process. The 
Reese River process costs from half as much again to twice as much as 
the Washoe process. 

The Francke-Tina process, named from Francke, German consul at 
Bolivia, and tina, the wooden vat in which the process is carried out, 
was developed in Bolivia for the treatment of refractory ores rich in 
zinc blende and tetrahedrite (fahl-ore) . The ore is ^ven only a partial 
chloridizing roast, on account of the great loss in silver that would be 
caused by the formation of zinc chloride. The large amount fff 
soluble sulphates of iron and copper formed in the roast is made to 
act upon s^llt charged in a copper-bottomed amalgamating pan ; the 
chlondes formed finish in the wet way the imperfect chloridation 
obtained in the furnace. 
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TJxwzatton.— Ores,' suited for amalgamation can, as a rule, 
he successfully leached. In leaching, the silver ore is subjected 
to the action of solvents, which dissolve tlie silver; from the 
solution the silver is precipitated and converted into a marketable 
product. 

The loading solvents arc aqueous solutions of tliiosulphates, un> 
systematically but generally termed hyposulphites. Sodium chloride, 
characteristic of the Augustin process in which the ores, after 
a chloridizing roast, were extracted with brine, and the silver pre- 
cipitated by copper, has almost wholly fallen into disuse ; and 
potassium cyanido, wliich has become a very important solvent for 
finely divided gold, is rarely u.sed in leaching silver ores. The use of 
sodium hyposulphite as solvent, and sodium sulpliide as precipitant, 
was proposed in 1846 by Hauch and in 1850 by Percy, and put into 
practice in 1858 by Patera {Patera process) ; calcium hyposulphite 
with calcium polysulphide was first used by Kiss in iHOo [Kiss 
process, now obsolete) ; sodium hyposulphite with calcium poly- 
sulphide was adopted about 1880 by O. Hofinann {Hofmann process) ; 
finally, sodium liyposulpliite with cuprous hyposulphite was first 
applied by Russell in 1884, who incluaed in his process the acidula- 
tion of the first wash-water (to neutralize any harmful alkaline 
leaction), and the separation of lead with sodium carbonate from 
tlie silver solution jirevious to precipitating with sodium sulpiride 
(see C. A. Stetefeldt, The Lixiviation of Silver Ore& with Hyposulphite 
Solutions, Ac., New York, jS88). 

] n all processes the silver ore is finely crushed, usually by rolls, as, 
because making few fines, they leave the ore in the best condition for 
leaching. As a rule the ore is subjected to a prehminary chloridizing 
roast, though occasionally it may be leacned raw. The vats in 
common use are circular wooden tanks, 1O-20 ft. in diameter and 
8-9 ft. deep if the leached ore is to be removed by sluicing, 5 ft, if by 
shovelling. They have a false bottom, with clotli or gravel filters. 

The basis of the following outline is the Patera process. The ore, 
supposed lo have been salt- roasted, is charged loosely into the 
leaching vat and treated with water (to which sulphuric acid or copper 
sulphate may have been added), to remove soluble salts, which might 
later on be precipitated with the silver (base-metal chlorides), or 
overcliarge the solution (.sodium chloride and sulphate), or interfere 
with the solvent power (sodium sulphate). The vat is filled witli 
water from above or below, in- and out-flow are then so regulated as 
to kee]) the ore covered with water. Any silver di.ssolyod by the first 
wash- water is recovered by a separate treatment. After the wash- 
water has bi'en drained oil, the ore is ready for the silver solvent. 
This is a solution containing up to 2 % of sodium hyposulphite, of 
which one part di.s.solve8 0-485 part silver chloride, equivident to 
o-3()5 jiart metaJlic silver, to form double hyposulphites. Silver 
ar.seiiate and untimuiiiate are also readily soluble, metallic silver 
slightly so, .silver sulphide not at all. (In the Russell-process double 
salts : •lNaaS„0.,-;}Cu2S.20^, and 8Na2^jjOj,*8CU},SyO., the metallic silver 
and .silver sulphide are readily soluble ; thus it supplements that of 
Patera.) 

After the silver has been dissolved by percolation, the last of the 
solvent still in contact with the ore is replaced by a second wash- 
water. The silver solution, collected in a circular precipitating vat 
(10 ft, in diameter and 10 ft. deep), is treated with sodium sulphide 
(or calcium polysulphide) , unless sodium carbonate was first ad^d to 
throw down any lead, present in the ore as sulphate, that had gone 
into solution. Silver sulpliide falls out as a black mud, with about 
50 % silver, and the solvent will be regenerated. 

If the sodiuni cuprous hyposulphite was used a.<i a solvent in 
addition to the simple sodium hyposulphite, cuprous sulphide will 
precipitated with the silver sulphide, and the precipitate will be of 
lower grade. At some works the silver is precipitated with sodium 
sulphide, and the liquor, after having been separated from the silver 
sulphide, is treated with calcium polysulphioe, that by the precipi- 
tation of calcium sulphate the accumulation of so^um sulphate may 
be prevented. The precipitated silver (copper) sulphide is filtered, 
dried, and usually shipped to silver-lead works to be refined ; some- 
times it is converted into metallic silver at the works. Tlic solution, 
freed from silver, is used again as solvent. Lixiviation has many 
advantages over amalgamation. It permits coarser crushing of the 
ore, the cost of plant is lower, the power required is nominal, the cost 
of chemicals is lower than that of quicksilver, less water is necessary, 
and the extraction is often higher, as silver arsenate and antimonlate 
are readily soluble, while they are not decomposed in amalgamation. 
On the other hand, silver and silver sulphide are readily amadga- 
mated ; and while they arc not dissolved in the Patera process, they 
are in the Russell process. 

Mention may be made of the Ziervogel process, introduced at 
Hettstadt in 1841 for the purpose of extractihg silver from copper 
mattes. In principle it consists in oxidizing silver sulphide to the 
sulphate which is soluble in water, the silver being then preclpitable 
by metallic copper. This process when carefully carried out, especi- 
ally as to the details of the roasting process whereby the silver 
sulphide is oxidized, yields 92 % of the silver originally present. 

Electrolytic Methods , — Crude silver generally contains small 
amounts of copperi gold^ bismuth, lead and other metals. To 


eliminate these impurities, electrolytic methods hare been 
deviled ; of these ^that of Moebius is the most important and 
will be described in detail. 

Under his earlier patent of 1884, cast crude stiver anode plates, 
about ^ in. tiiick, anaJLhin rolled silver cathodes, were suspended in a 
i %, sli ghtly acid, solution of silver nitrate contaim-d in tarred 
wooden tanks. The deposit from this solution even with low current- 
densities is pulverulent and non-cohorent, and theiefore during 
electrolysis wooden scrapers are automaticayy and intermittently 
passed over the surface ol the cathode to detach the loose silver, 
wliich falls into cloth trays at the bottom of the tanks. These trays 
are removed at intervals, and the silver washed and cast into bars, 
which should contain over 99*9 % of pure metal. The relatively 
electro-negative character of silver ensures that with moderate 
current densities no metal (other than priscious metals) will be 
deposited with it ; hence, while the solution is pure a cunxnt-density 
of 30 ampei'cs per sq. ft. of cathode may be used, but as copper 
accumulates in it, the current-dcn.sity mu.st be diminished^to (say) 

15 to 20 amperes per sq. ft., and a httle extra nitric acid must 
added, in orefer to prevent the co-deposition of copper. A pressure of 
1*5 volt usually suniccs when the space between the electrodes is 2 in. 
The tanks were arranged in groups of seven on the multiple system. 

Of the metals present in the anode, practically all, except gold, pass 
into solution, but, under the right conditions, only silver should 
depo.sit. The whole of the gold is recovered as anode slime in cloth 
bags surrounding the anodes. iTactical results with a krge plant 
indicate an expenditure of 1*23 electrical horse-power hours per 
100 oz. (Troy) of refined silver. In later installations, under the 
1895 patent, the anodes are placed horizontally on a porous tray 
resting within the solution above an endless silver bana revolving, 
also horizontally, over rollers placed near the ends of aiong shallow 
tank. The revolving band forms the cathode, and at one end makes 
a rubbing contact with a travelling belt placed at an angle so that 
the crystals of silver detached thereby from the cathode are con- 
veyed by it from the solution and deposited outside. 

Alloy scrap containing chiefly copper with, say 5 or 6 % of gold, 
and other metals, and up to 40 or 50 ^0 t>f silver, is often treated 
elcctrolytically. Obviou^y, with modifications, the Moebius process 
could bo applied. Other systems have been devised. Borchers uses 
the alloy, panulated, in an anode chamlier separated from the 
catliode cell by a porous partition through which the current, but 
not elt^ctTolyte, can pass freely. The anode residue is collected in the 
angular bottom of the tank, the electrolyte passes from the anode 
chamber to a series of tanks in which the more eleCtro-negative 
constituents (silver, &c.) are chemically separated, and thence to the 
cathode chamber, where the copper is deposited electrolytically, 
thence it passes again to the anocle chamber and so completes the 
cycle. In one form of the apparatus a rotating cathode is used. 
Dietzel has described {Zeitschrift fUr Elektrochem., 1899, vol. vi. p. 81) 
the working of his, somewhat similar, •process at Pforzheim, where 
about 130 lb of the alloy was being treated by it daily in 1899. The 
alloy is cast into anode plates about ^ in. thick, and placed in the 
anode chamber beneath the cathode cell, and separated from it by 
linen cloth. In the upper compartment are two large revolving 
horizontal cathode cylinders. Acidified copper nitrate solution is 
run into this cell, copper is deposited, and the more or Je.ss spent 
.solution then passes through the linen partition, and, taking up 
metal from the anodes by electrol3rtic solution, is run out of the 
trough through a series of vessels filled with copper by which the 
silver is precipitated by simple exchange ; after acidification the 
resulting silver-free copper solution is returned to the cathode cell for 
the deposition of tlic copper, the solution being employed again and 
again until too impure for use. 

Chemically Pure Silver . — ^Even the best “fine’* silver of 
commerce contains a few thousandth-parts of copper or other 
base metal. To produce perfectly pure metal the usual method 
is to first preppe pure chloride and then to reduce the chloride • 
to metal. This may be effected by mixing the dry cliloride 
with one-fifth of its weight of pure quicklime or one-third of its 
weight of dry sodium carbonate, and fusing the mixture in a 
fire-clay crucible at a bright red heat. In either case we obtain 
a regulus of silver lying under a fused slag of chloride. The 
fused metal is best granulated by pouring it into a mass of cold 
water. A convenient wet method for small quantities is to boil 
the recently precipitated chloride ^which must have been 
produced and washed in the cold) with caustic soda and just 
enough sugar to reduce the silver oxide (AggO) transitorily 
produced. The silver in this case is obtained as a yellowish grey 
heavy powder, which is easily washed by decantation ; but it 
tends to retain unreduced chloride, which can be removed only 
by fusion with carbonate of soda. 

Stas in his stoichiometric determinations employed the following 
process as yielding a metal which comes nearer ideal purity. Slightly 
cupriferous silver is made into dry nitrate and the latter fused to 
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reduce u'jiy platinum nitrate that may be pi.eKCiit to metal. The 
iused mass is dissolved in dilute ammonia and diluted to abuut.^lty 
times the weight of the silver it contains. The fiCtered (blue) solution 
IS now mixed with an excess of solution of ammonium sulphite, and 
allowed to stand. After twenty-four hours about one-half of the 
.silver has separated out in crystals ; from the jnother-hquor the rest 
conies down promptly on application of a water-bath heat. The 
rationale of tin* proce.ss is that the sulpliite Jiardly acts upon the dis- 
solved oxide of .silver, but it reduces some of the cupiic oxide to 
cuprous oxide, which reduce.s its equivalent of silver oxide to .silver 
and reforming cupric oxide wliich passes through the same cycle. 

Alloys oi Silver. — Silver readily alloys with many metals, 
and the admixture generally differs in physical properties 
from the pure metal. Thus arsenic, antimony, bismuth, tin or 
zinc render the metal brittle, so that it fractures under a die 
or rolling mill , copper, on the other hand, increases its hardness, 
makes A tougher and more readily fusible. Consequently 
copper-silver alloys rec.'eivc extensive application for coinage 
and jewelry. The composition of the alloy is stated in terms 
of its “ fineness,’* the proportion of silver in looo parts of alloy. 
Generally copper-silver alloys separate into two layers of different 
composition on fusion ; an exception is the alloy AggCuo, 
investigated by A. I. F. Levol, corresponding to a fineness of 719, 
which rcmairierl perfectly homogeneous. 

The extent to which the projierties of silver are modified by 
addition of copper depends on the fineness of the alloy produced. 
The addition of even tlurec parts of copper to one of silver does not 
quite obliterate tlie wliiteness of the noble metal. According to 
KamarscU, the rekiti\’e abrasion suffered by silver coins of tlie 
degrees of fineness named is as follows 

Fineness .... 312 750 900 993 

Abrasion . . . .1 2-3 3-9 9-5 

The same observer CvStablished tlie following relation between fine- 
ness p and specific gravity of alloys containing from 375 to 875 of 
silver per 1000 : — sp. gr. =50*001647 /> + 8*833. 

The fusing points of all copper-silver alloys lies below that of pure 
copper : that of British standard silver is lower than even that of 
pure silver. 

Compounds of Silver. 

Silver forms one perfectly cliaracterized oxide, Ag,p, from wliich 
is derived a series of stable salts, and probably sever^ less perfectly 
known ones. Argentic or silver oxide, Ag^O, is obtained as a dark 
brown precipitate by adding potash to a solution of a silver salt ; 
on drying at 6u®-8o° it becomes almost black. It is also obtained by 
digesting fre.shly precipitated silver chloride with potash. It is 
sparingly soluble in water (or.e part in 3000) ; and the moist oxide 
frequently behaves as the hydroxide, AgOH, i.e. it converts alkyl 
haloids into alcohols. It begins to decompose into silver and oxygen 
at 250®. Silver peroxide, AffO, appears under certain conditions as 
minute octahedra when a solution of silver nitrate is electrolysed, or 
as an amorphous crust in the electrolysis of dilute sulphuric acid 
between silver electrodes. It readily decomposes mlo silver and 
oxygen. It dissolves in ammonia with the liberation of nitrogen 
and tlie formation oi silver oxide, Ag^O ; and in sulphuric acid 
forming a fairly stable dark green liquid which, on dilution, gives off 
oxygen and forms silver sulphate. It is doubtful whether the pure 
compound lias been obtained. The compound obtained from .silver 
nitrate always contains nitrogen ; it appears to have the constant 
composition Ag7NO,|, and has been named silver peroxynitiate. 
Similarly the sulphate yields 6A^O.^, .silver peroxysulphate, 

and the fluoride the peroxyfiuorides AEj^FsO^g, Ag7FOg. The 
sesquioxide, Ag^O#, is supposed to be formed when silver peroxide is 
treated with ammonia (Watson, Jour. Chem. Soc., 1906, 89, p. 578). 

Silver chloride, AgCl, constitutes the mineral cerargynte or horn 
silver ; mixed with clay it is the butter-milk ore of the German 
miners. Early names for it arc Lac argenti and Luna cornea, the first 
referring to its form when freshly precipitated, the latter to its ap- 
pearance after fusion. It is readily obtained as a white curdy 
precipitate by adding a solution of a chloride to a .soluble .silver salt. 
It is almost insoluble in water, soluble in ^50,000 parts of nitric acid, 
and more soluble in strong-hydrochloric acid and solutions of alkaline 
chlorides. It readily dissolves, m ammonia, the solution, on evapora- 
tion, yielding rhombic crystals of 2AgCl'dNH3 ; it also di8.solves in 
sodium thipsulpiiate and potassium cyanide solutions. On exposure 
to light it rkpioly darkens, a behaviour utilized in photography {q.v.). 
Abney and Baker have shown that the pure dry chloride does not 
blacken when expovsod in a vacuous tube to light, and that the 
blackening is due to absorption of oxygen accompanied by a loss of 
chlorine. Hydrogen peroxide is also formed. It melts at about 
460® to a clear ydlow liauid, which, on cooling, solidifies to a trans- 
lucent resinous mass. It is reduced to metallic silver by certain 
metals— zinc, iron, &c. — in the pre.sence of water, by fusion with 
alkaline carbonates or cyanides, by heating in a current of hydrogen, 
or by digestion with strong potash solution, or with potassium 
carbonate and grape sugar. Silver bromide, AgBr, constitutes the 


mineral bromargyrite or bromyritc, found in Mexico and Chile. It 
is obtained as a yellowish white precipitate by mixing solutions of a 
bromide and a silver salt. It is very slightly soluble in nitric acid, 
and less soluble in ammonia than the chloride. It melts at 427'' 
and darkens on exposure to air. The minerals embolite, mega* 
bromite and microbromite, occurring m Cliile, uw variable mixtures 
of the chloride and bromide. Silver iodide, Agl, occurs in nature as 
the mineral iodargynte or iodyrite, forming hexagonal crystals, or 
yellowish green plates. It is obtained as a light yellow powder by 
dissolving the metal in hydriodic acid, or by precipitating a .silver 
salt with a soluble iodide. It is very slightly soluble in acids and 
ammonia, and almost insoluble ui allvaliiie chloride.s; potassium 
iodide, however, dissolves it to form Agl Kl. Silver iodide is 
dimorphous ; at ordinary temperatures the stable form is hexa- 
gonal ; on heating to about 138“ the colour changes from deep yellow 
to yellowish-white w'ith the formation of cunic crystals. Silver 
fluoride, AgF, is obtained as quadratic octahedra, with one molecule 
of water, by dissolving the oxide or carbonate in hydrofluoric acid. 
It is deliquescent, and dissolves in half its weight of water to form a 
strongly alkaline liquid. It is not decomposed by sunlight. It melts 
3*1 435° and, on cooling, forms a yellow transparent mass. In 
addition to the salts described above there exi.st sub-salts. Silver 
nitrate, AgNO^, one of the most important silver salts, is obtained by 
dissolving the metal in moderately dilute nitric acid ; on evaporation 
it separates in the anhydrous form as colourless triclinic plates. 11 
dissolves in water, alcohol and ether. It slams the skin and haii 
black : an ethereal solution having been employed as a dye for the 
hair. Mixed with gum arabic it forms a marking ink for linen. It 
fuses at 218° ; and when cast in quill-like moulds, it constitutes the 
lunar caustic of medicine, principally used as a cauterizing agent. 

Silver sulphide, Ag.,S, coiistilutes the mineral argentite or silver 
glance^ and may be obtained by heating silver with sulphur, or by 
precipitating a silver salt with sulphuretted hydrogen. Thus ob- 
tained it is a brownish solid, wWch readily fuses and resolidifies to a 
soft leaden-grey mass. It forms with silver nitrate the yellowish 
green .solid, AgaS*AgNO^, and with silver suljiliate the orange-red 
powder, A^jS-AggSO^. Silver sulphate, Ag.^SO^, is obtained as white 
ciy^stals, sparingly soluble in water, by dissolving the metal in strong 
.sulphuric acid, sulphur dioxide being evolved, or by adding strong 
sulphuric acid to a solution of the nitrate. It combines with ammonia 
to form the readily soluble ‘iNH^'Ag.^Oj. Stiver selenide, Ag.^Se, 
resembles tlie sulphide. It occurs in the minerals naumannite, 
PbSc-AgflSe, and eukairite, AgoSe*Cu.^Se. The telluride, Ag.^Te, 
occurs in nature us the mineral hessite. r 

Fulminating silver is an extremely explosive black powder, first 
obtained in 1788 by Berthelot, who acted with ammonia on silver 
oxide (prepared by adding lime v’ater to a silver solution). When dry 
it explodes even on touching with a leather. It appears to be silver 
nitride Ag.jN, but it usually contains iree silver and sometimes 
hydrogen. It is to be distinguished from silver fulminate (see 
FiTLMiNic Acid). The nitride AgN^, silver azoimide iq.v.), is also 
highly explosive. 

See J. Percy, Metallurgy of Silver and Gold (London, 1880), part i. ; 
T. Egleston, l he Metalhirgy of Silver, Gold and Mercury (New York, 
1887-1890), part i. ; M. Eissler, The Metallurgy of Silver (London, 
1891) ; H. F. Collin.s, The Metallurgy of Lead a, id Silver (London, 
1900), part ii. ; H. O. Hofman, Hydrometallurgy of Silver (1907) ; 
C. Schnabel, Metallurgy, translated by H. Louis, 2nd ed. vol. i. 
(1905). 

Medicinal Use, 

Two salts of silver are used in the British pharmacopoeia, 
(i) Af genii nitras (United States and British pharmacopoeia), 
lunar caustic, incompatible with alkalis, chlorides, acids, except 
nitric and acetic, potassium iodide and arsenical solutions. 
From the nitrate ore made (a) argenti nitras indurata, toughened 
caustic, containing 19 parts of silver nitrate and one of potassium 
nitrate fused together into cylindrical rods ; (b) Argenti niiras 
mitigatus, mitigated caustic, in which i part of silver nitrate 
and 2 parts of potassium nitrate are fused together into rods 
or cones. (2) Argenti oxidum, incompatible with chlorides, 
organic mbstances, phenol, creosote, &c., with which it forms 
explosive compounds. 

Therapeutics. — Externally the nitrate has a caustic action, de- 
stroying the superficial tissues and separating the part acted on as a 
.slough. Its action is limited. It may be employed to desiroy warts 
or small growths, to reduce exuberant granulations or it may be 
applied to bite.s. lu granular lid.s and various forms of ophthalmia 
solutes of silver nitrate (2 grs. to 1 fl. oz.) are employe d. A I % 
solution IS also used as a prophylactic for ophthalmia neonatorum. 
The effects of the nitrate Wng both astringent and stimulating aa 
well as bactericidal, solutions of it are used to paint indolent ulcers, 
and in chronic pliaryngitis or laryngitis. Salts of silver are most 
useful as an injection in subacute and chronic gonorrhoea, either the 
nitrate (1 to 5 % solution) being employed, or protargol, which is a 
proteid compound containing 8 % of silver nitrate, is used in i % 
solution ; they also benefit in leucorrhoea. In pruritus of thu 
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vulva and anus a weak 'solution of silver nitrate will relieve tlic itching, 
and strong solutions painted round the base of a boil at the beginning 
will abort its formation. Internally tlie nitrate has bect\ used in the 
treatment of gastric ulcer, in ulcerative conditions of the intestine 
and in chronic dysentery. For the intestinal conditions it must either 
be given in a keratin-coated pill or injected high up into the rectum. 
The oxide has been given in epilepsy and chorea. Nitrate of silver 
is eliminated from the system very slowly an id the objection to its 
employment continuously as a drug is that it is deposited in the 
tissues causing argyria, chronic .silver poisoning, of which the most 
prominent symptom is dark slate-blue colour of the lips, cheeks, gums 
and later of the skin. 

Taken in large doses nitrate of silver is a powerful poison, causing 
violent abdominal pain, vomiting and diarrhoea with the develop- 
ment of gastro- enteritis. In some cases nervous symplom.s and 
delirium supervene. The treatment consists in the use of solutions of 
common salt, followed by copious draughts of milk or wliite of egg 
and water or soap in water, in order to dilute the poison and protect 
the mucous membranes of the oesophagus and stomach from its 
action. 

SILVERFISH, a small active insect, so-called from the silvery 
glitter of the scales covering the body. It is less than half an 
inch long and is found in damp corners or amongst books and 
papers in houses. Although accredited with destroying paper 
and linen, it probably feeds only on farinaceous or saccharine 
substances. Scientifically it is known as Lepisma saccharina and 
belongs to the sub-order Thysanura of the order Aptera. 

SILVERIUS, pope from Juno 536 to March 537, successor 
of Pope Agapetus I., was a legitimate son of Pope Hormusdas, 
born before his father entered the priesthood. He was conse- 
crated on the 8th of June 536, having purchased his elevation 
from the Gothic king Theodotus. Six months afterwards 
(Dec. 9) he was one of those who admitted Belisarius into the 
city. He opposed the restoration of the patriarch Antliimus, 
whom Agapetus had deposed, and thus brought upon himself 
the hatred of 'fheodora, who desired to sec Vigilius made pope. 
He was deposed accordingly by Belisarius in March 537 on a 
charge of treasonable correspondence with the Goths, and 
degraded to the rank of monk. He went to Constantinople, 
and Justinian, who entertiiined his complaint, sent him back 
to Rome, but Vigilius was ultimately able to banish his rival 
to Pandataria, where the rest of his life was spent in obscurity. 
The date of his death is unknown. 

SILVES, a city of S. Portugal, in the district of Faro (formerly 
the province of Algarve) ; on the right bank of the river Silves 
at the head of its estuary, and 30 m. W.N.W. of Faro. Pop. 
(1900) 9687. Silves is surrounded by Moorish walls and domin- 
ated by a Moorish castle. It has a fine Gothic church. It has 
manufactures of corks and soap j and exports com, vegetables 
and fruits. Large numbers of pigs are bred, and fishing is carried 
on in the river and at sea. Alphonso III. (1210-12^) wrested 
Silves from the Moors. 

SILVESTER, the name of three popes. 

SiLVE.sTER I., bishop of Rome from January 314 to December 
335, succeeded Melchiades and was followed by Marcus. The 
accounts of his papacy preserved in the Liber pontifiedLis are 
little else than a record of the gifts said to htive been conferred 
on the Roman church by Constantine the Great. He was 
represented at the council of Nice. The story of his having 
baptized Constantine is pure fiction, as almost contemporary 
evidence shows the emperor to have received this rite near 
Nicomedia at the hands of Eusebius, bishop of that city. Accord- 
ing to Bollinger, the entire legend, with all its details of the 
leprosy and the proposed bath of blood, cannot have been com- 
posed later than the close of the sth century (cf. Duchesne, the 
Liber pontifiedLis, i. 109). The so-callcd Donation of Constantine 
was long' ago shown to be spurious, but the document is of 
very considerable antiquity and, in Ddllinger’s opinion, was 
forged in Rome between 752 and 777. It was certainly Imown 
to Pope Adrian in 778, and was inserted in the false decretals 
towards the middle of the next century. 

Silvester II., pope from 999 till 1003, and previously 
famous, under his Christian name of Gerbert, first as a teacher 
and afterwards as archbishop successively of Reims and Ravenna, 
was an Aejuitanian by birth, and was educated at the abbey of 
St Gerold m Aurillac. Here he seems to have had Gerald for his 


abbot and Raymonfi for his instructor, both of wh^ were 
amo^g the most trusted correspondents of his later life. From 
Aurillac, while yet a y^ng man {adolescens), he was taken to 
the Spanish march by Borrell, duke of Hither^pain,” prosecut- 
ing his studies. Bowell entrusted him to the care of a Bishop 
Hatto, under whose instruction Gerbert made great progress in 
mathematics. In this duke we may certainly recognize Borel, 
who, according to the Spanish chroniclers, was count of Barcelona 
from 967 to 993. while the bishop may probably be identified with 
Hatto, bishop of Vich or Ausona from about 960 to 971 or 972. 

In company with his two patrons Gerbert visited Rome, where 
the pope, hetiring of his proficiency in music and asteonomy, 
induced him to remain in Italy, and introduced him to the 
emperor Otto I. A papal diploma, still extant, shows that 
Count Borel and Bishop Octo or Otho of Ausona were tft Rome 
in January 971, and, as all the other indications point to a 
corresponding year, enables us to fix the chronology of Gerbert’s 
later life. 

When brought before the emperor, Gerbert admitted his skill 
in all branches of the quadrivium, but lamented his comparative 
ignorance of logic. Eager to supply this deficiency he followed 
Lothair’s ambassador Geramnus, archdeacon of Reims, to that 
city, for the sake of studying under so famous a dialectician in 
the episcopal schools which were rising into reputation under 
Archbishop Adalbero (969-989). So promising a scholar soon 
attracted the attention of Adalbero himself, and Gerbert was 
speedily invited to exchange his jmsition of learner for that of 
teacher. At Reims he seems to have studied and lectured for 
many years, having amongst his pupils Hugh Capet’s son Robert, 
afterwards king of France, and Richer, to whose history we 
owe almost every detail of his master’s early life. According to 
this writer Gerbert’s fame began to spread over Gaul, Germany 
and Italy, till it roused the envy of Otric of Saxony, in whom 
we may recognize Octricus of Magdeburg, the favourite scholar 
of Otto I., and, in earlier days, the instructor of St Adalbert, 
the apostle of the Bohemians. Otric, suspecting that Gerbert 
erred in his classification of the sciences, sent one of his own 
pupils to Reims to take notes of his lectures, and, finding his 
su.^icions correct, accused him of his error before Otto II. 
The emperor, to whom Gerbert w^ well known, appointed a 
time for the two philosophers to argue before him ; and Richer 
has left a long account of this dialectical tournament at Ravenna, 
which lasted out a whole day and was only terminated at the 
imperial bidding. The date of this controversy seems to have 
been about Christmas 980, and it was probably followed by 
Otric’s death, on the ist of October 981. 

It must have been about this time that Gerbert received the 
great abbey of Bobbio from the emperor. That it was Otto II., 
and not, as formerly suppo.sed, Otto I., who gave him this 
benefice, seems evident from a diploma quoted by Mabillon 
(AnnaLes, iv. 121). Richer, however, makes no mention of this 
event ; and it is only from allusions in Gerbert’s letters that we 
learn how the new abbot’s attempts to enforce hi.«! dues waked a 
spirit of discontent which at last drove him in November 983 
to take refuge with his old patron Adalbero. It was to no ^ 
purpose that he appealed to the emperor and empress for restitu- 
tion or redress ; and it was perhaps tlie hope of extorting his 
reappointment to Bobbio, as a reward for his services to the 
imperial cause, that changed the studious scholar of Reims into 
the wily secretary of Adalbero. Otto II. died in December 983, 
leaving the empire to his infant heir Otto III. Lothair, king of 
the west Franks, claimed the guardianship, and attempted to 
make use of his position to serve his own purposes in Lorraine, 
which would in all probability have been lost to the empire but 
for the efforts of Adalbero and Gerbert. Gerbert’s policy is to 
be identified Nirith that of his metropolitan, and was strongly 
influenced by gratitude for the benefits that he had received 
from the first two Ottos. 

According to M. Olleris’s arrangement of the letters, Gerbert 
was at Mantua and Rome in 985. Then followed the death of 
Lothair (2nd of March 986) and of Louis V,, the last C^rolingian 
king, in May 987. Later on in the same year Adalbero crowned 
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Hugh Qipct (ist June) and his son KolJert(25th December). 
Such v/jis the power of Adalbero iind Cierber^t in those dayil that 
it was said their influence alone sufiiced to make and unmake 
kings. The archbishop died on the z^rd of January 989, having, 
according to his secretary's account, designated Gerbert his 
successor. Notwithstanding this, the influence of the empress 
Theophana, mother of Otto 111 ., secured tlie appointment for 
Arnulf, a bastard son of Lothair. 'J’he new prelate took the oath 
of fealty to Hugh Capet and persuaded Gerbert to remain with 
him. When Charles of Lorraine, Arnulf’s uncle, and the son of 
Louis IV. D’Outrcmer, surprl.scd Reims in the autumn of the 
same year, Gerbert fell into his hands and for a time continued 
to ser\^c Arnulf, who had gone over to his uncle’s side. He 
had, however, returned to his allegiance to the house of Capet 
before the fall cf Laon placed both Arnulf and Cliarles at the 
mercy of the French king (March 991). Then followed the council 
of St Basle, near Reims, at which Arnulf confessed his treason 
and was degraded from his office (i/lh June 991). In return 
for his ser\dces Gerbert was elected to succeed the deposc'd 
bishop. 

The episcopate of the new metropolitan was marked by a 
vigour and activity that were felt not merely in his own diotnjse, 
but as far as Tours, Orleans and Paris. Meanwhile the friends 
of Arnulf appealed to Rome, and a papal legate was sent to 
investigate the question. As yet Hugh (^pel maintained the 
cause of his nominee and forbade the prelates of his kingdom 
to be present at the council of Mouzon, near Sedan (J unc 2, 995). 
Notwithstanding this prohibition Gerbert appeared in his own 
l)chalf. Council seems to have followed council, but with 
uncertain results. At last Hugh Capet died in 996, and, shortly 
after, his sun Robert married Bertha, the widow of Odo, count of 
Blois. 'I’he pope condemned this marriage as adulterous ; and 
Abbo of Fleury, who visited Rome shortly after Gregory V.’s 
accession, is said to have procured the re.storation of Arnulf at 
the new pontiff’s dtjmand. We may surmi.se that (iertet left 
France towards the end of 995, as he was present at Otto ITL's 
coronation at Rome on the 21st of May 996. Somewhat later he 
became Otto’s instructor in arithmetic, and had been appointed 
archbi.shop of Ravenna before May 998. Early in tlie next year 
he was elected pope (April 999), and took the title of Silvester 11 . 
In this capacity Gerbert ihowed the same energy that had 
characterized his former life. He is generally credited with 
having fostered the splendid vision of a re.stored empire that now 
began to fill tl}e imagination of the young emperor, who is said 
to have confirmed the papal claims to eight counties in the 
Ancona march. Writing in the name of the dc.solate church at 
Jerusalem he sounded the first trumpet-call of the crusades, 
though almost a century was to pass away before his note was 
repeated by Peter the Hermit and Urban Jl.^ 

Nor did Silvester II. confine himself to plans on a large scale. 
He is ako found confirming his old rival Arnulf in the see of 
Reims ; summoning Adalbero or Azelmus of Laon to Rome to 
answer for his crimes ; judging between the archbishop of Mainz 
and the bishop of Hildesheim ; besieging the revolted town of 
Ce.sena ; flinging the count of Angoulemc into prison for an 
offence against a bishop ; confirming the privileges of Fulda 
abbey ; granting charters to bishoprics far away on the Spanish 
mark ; and, on the eastern borders of the empire, erecting Prague 
as the seat of an archbishopric for the Slavs. More remarkable 
than all his other acts is his letter to St Stephen, king 
of Hungary, to whom hfe sent a golden crown, and who.se king- 
dom he accepted as a fief of the Holy See. It must, however, 
be remiirked that the genuineness of this letter, in which Gerbert 
to some extent foreshadows the temporal claims of Hildebrand 
and Innocent 111 ., has been hotly contested, and that the original 
document has long been lost. All Gerbert’s dreams for the 
advancement of church and empire were cut short by the death 
of Otto 111 ., on the 4th of February 1002 j and this event was 
followed a year later by the death of the pope himself, which took 
place on the 1 2th of May 1003. His body was buried in the church 

^ This lettei, uven if spuriou.s as now suspected, is found in the 
izth-centtgj;y iLidcn MS., and is therelore anterior to the first crusade. 


of St John Lateran, where his tomb and inscription are still to 
be seen. 

A few words must be devoted to Silvester II. as regards his altitude 
to the Church of Rome and the learning of his age. He ha.s left us 
two detailed accounts of the proceedings of the council of St Basle ; 
and, despite his reticence, it is impossiblt; to doubt that he was the 
moving spirit in Arnulf's deposition. On the whole it may be said 
that his position in this que.stion as to the riglxts of the papal see over 
foreign metropohtaiis resembled that of his great predecessor 
Ilincmar, to whose authority he constantly appeals. But he is rather 
the practised debater who will admit his opponent's principles for the 
moment when he sees his way to moulding them to his own purposes, 
than the philosophical statesman who has formulated a theory from 
whose terms he will not move. Roughly sketched, his argument i.s 
as follows. Rome is indeed to be honoured as tht: mother 01 the 
churches ; nor would Gerbert oppose her judgments except in two 
cases — (i) where she enjoins .sometliiiig that i.s contrary to the 
decrees of a universal council, such as that of Nice, or (2) where, 
after having been once appealed to in a matter of ecclesiastical 
discipline and having refused to give a plain and speedy decision, she 
should, at a later date, attempt to call in question the provisions oi 
the metropolitan synod called to remedy the eflccts of her negligence.. 
The decisions of a Grt^gory or a Leo the Great, of a Gelasius or an 
Innocent, prelates of holy hfc and unequalled wisdom, aie accepted 
by the universal church ; for, coming from such men, they cannot 
but he* good. But who could recognize in the cruel and lustful popes 
of later days — in John XII. or Boniface VII., “ moiister.s, as they 
were, of more than human iniquity " — anytlniig else than “ Anti- 
christ .sitting in the temple of Cxod and showing himself as God " ? 
Gerbert proceeds to argue that the church councils admitted the right 
of metropolitan synods to depose unworthy bishops, hut contends 
that, even if an aiipeal to Rome were necessary, that appeal had 
been made a year belore without efiect. This last clause prejiares 
us to find him shifting his jiosition still farther at the council of 
Causey, where he advances the proposition that John XV. was 
represented at St Basle by Ins legale Segum, archbishop ot Sens, and 
tliat, owing to this, the decrees of the latter council had received the 
papal sanction. Far firmer is the tone ot his later letter to the same 
archbishop, where he contends Irom historical evidence that tlie 
pupal judgment is not infalhblc, and encouruge.s his brother prelate 
not to fear excommunication in a righteous cause, for it is not in the 
power even ol the successor of Peter '* to separate an innocent priest 
Irom the love ol Christ." 

Besides being the most distinguished statesman, Gerbert was also 
the most accomplished scholar ol his age. But in tliis aspect he is 
rather to be regurdi'd as the diligent expositor of other men's view.s 
than as an original thinker. Exct*pt as regards philosophical and 
religious speculation, his writings show a range of interest and 
knowledge quite unparalleled in that generation. His pupil Richer 
lias left us u detailed account of his system of teaching at Reims. 
So far as the trivium is concerned, his text-books were VicLorinus’s 
tran.slation of Porphyry’s isagofie, Aristotle’s Categories, and Cicero*s 
Topics with Manhus's Commentaries, FTom dialectics he urged- h»s 
pupils to the study of rhetoric ; but, recognizing the necessity of a 
large vocabulary, he accustomed them to read the Latin poets wiHi 
care. Virgil, Statiu.s, Terence, Juvenal, Horace, Persius and LiMcan 
are specially named as entering into a course oi training which w^as 
rendered more stimulating by a free use of open discu.ssion. More 
remarkable still wen* his methods of teachuig the qnadrivium. 
'l‘o as.sist his lectures on astronomy he constructed elabmate globes 
of the terrestrial and celestial spheres, on which tlie course of the 
planets was marked ; for facilitating arithmi^tical and perhaps 
geometrical processes he constructed an abacus with twenty-seven 
divisions and a thousand counters of horn. A younger contemporary 
.speaks of his having made a wonderful clock or sun-dial at Magdeburg ; 
and we know from his letters that Gerbert was accustomed to ex- 
change his globes for MSS. of those classical authors that his own 
library did not contain. More extraordinary still was his knowledge 
of music — an accomplishment which seems to have been his earhest 
recommendation to Otto 1 . Probably he was beyond his age in this 
science, for we read of Garamnus, his first tutor at Reims, whom he 
attempted to ground in this subject : " Artis difiicultate victus, a 
musica rejectus est." Gerbert 's letters contain more than one 
allusion to organs wliich he seems to have constructed, and William 
of Malmesbuo has preserved an account of a wonderful musical 
instrument still to be seen in his days at Reims, which, so far as the 
English chronicler's words can be made out, seems to refer to an 
organ worked by steam. The .same historian tells us that Gerbert 
borrowed from the Arabs (Saraceni) the abacus with ciphers (see 
Numerals). Perhaps Cerbert’s chief claim to the remembrance of 
posterity is to be found in the care and expense with which he gathered 
together MSS. of the classical writers. His love for literature was a 
passion. In the turmoil of his later life lie looked hack with regr^ 
to his atudent days ; and '* for all his troubles philosophy was his 
only cure." Ev^where — at Rome, at Troves, at Moutior-en-Der, 
at Gerona in Spain, at Barcelona — he had friends or agents to procure 
him copies of the great Latin writers for Bobbio or Reims, To the 
abbot of Tours he writes that he is " labouring assiduously to form a 
library,” and " throughout Italy, Germany and Lorraine {Belgica) 
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is spending vast sums- of money in the acquisition of MSS." It is 
noteworthy, however, that Gerbert never writes for a copy of one of 
the Christian fathers, his aim being, seemingly, to preserve the 
fragments of a fast-perisliing secular Latin literature. Despite his 
residence on the Spanish mark, he shows no tokon of a knowledge of 
Arabic, a fact which is perhaps sufficient to overthrow the statement 
of Adhemar as to his having studied at Cordova. There is hardly a 
trace to be found in his writings of any acquaintance with Greek. 

So remarkable a character as tliat of Gerbert left its mark on tlie 
age, and fables soon began to cluster round his name. Tow'ards 
the end of the iith century Cardinal Benno, the opponent of Hilde- 
brand, is said to liave made him the first of a long line i»£ magician 
popes. Ordericus Vitalis improves tliis legend by details of an inter- 
view with tlie devil, who propJiesicd Gerbert's tlireefold elevation in 
the tamous hue that Gerbert’s contemporaries attributed to the pope 
liimself ; 

Tran.sit in R. Gerbertus in R. jiost papa vigeus R. 

A few years later Wilham of Malmesbury adds a love adventure at 
Cordova, a compact witli the devil, tlie story of a speaking statue 
that foretold Gerbert's death at Jerusalem — a prophecy fulfilled, 
somewhat a^s in the case of Henry IV. of England, oy lus dying in 
tlie Jerusalem church of Rome — and that imaginative story of the 
statue with the k^gemd " Strike here,” wdiich, after having found its 
way into the Gesta liomanorum, has of late been revived in the 
Earthly Paradise. 

Gerbert’s extant works may be divided into five classes, (a) A 
collection of letters, some 230 in number. These are to Ixi found for 
the most part iii an iilJi-ceutury MS. at Leiden. Otlier important 
MSS. are those of the BarUirini Library at Rome (late lOtJi century), 
of Middlehill (17th century), and of St Peter’s abbey, Salzburg. 
With the letters may be grouped the papal decrees of Gerbert when 
Silvester II. (/>) The Acta concilii Remensis ad Sanctum liasolum^ a 
detailed account of the proceedings and discourses at the great 
council of St Basle ; a shorter account of his apologetic speeches at 
the councils of Mouzon and Causey ; and arafts of the decrees of 
two or three other councils or imperial constitutions promulgated 
when he was archbisjiop <»! Ravenna or pope. The important woiSks 
on the three abovt*-mentioned councils are to be found in tlie 11th- 
century Leiden MS. just alluded to. (c) Gerbert’s tlieological works 
comprise a Sermo de informatwne episcopnrum and a treatise en- 
tilled De cor pore et sanguine Domini^ both of very doubtful authen- 
ticity. (rf) Of his philosopifical works we only have one, Lihellus de 
rationali et vatione uU, written at the request ol Otto HI. and pre- 
served in an 11th-century MS. at Paris, (c) His mathematical works 
consist of a Regula de abaco computif of which a 12th-century MS. 
is to be found at the Vatican ; and a Lihellus de numerorum dtvistofte 
(nth- and 12th-century MSS. at Rome, Montpellier and Paris), 
dedicated to his friend and correspondent Constantmt? of Fleury. 
A long treatise on geometry, attributed to Gerbert, is of somewhat 
doubtful authenticity. To these may be added a very short dis- 
quisition oil the same subject addressed to Adalbold, and a similar 
one, on one of his own spheres, addrcs.sed to Constantine, abbot of 
Micy. All the writings of Gerbert are collected in the edition of 
A. Olleris (Clermont, 1807). (T. A. A.) 

Silvester III. When Boniface IX. was driven from Rome 
early in January 1044, John, bishop of Sabina, was elected in 
hi.s stead and took the title of Silvester III. Within three months 
Boniface returned and expelled his rival. Nearly three years 
later (December 1046) the council of Sutri deprived him of his 
bishopric and priesthood. He was then sent to a monastery, 
where he seems to have died. 

SILVESTRE, PAUL ARMAND (1837-1901), French poet and 
conteur, was bom in Paris on the i8th of April 1837, He studied 
at the EcoU poly technique ’w\\X^ the intention of entering the army, 
but in 1870 he entered the department of finance. He had a 
successful official career, was decorated with the l^egion of 
Honour in 1886, and in 1892 was made inspector of fine arts. 
Arraand Silvestre made his entry into literature as a poet, and 
was reckoned among the Parnassians. His volumes of verse 
include: Rimes neuves et vietlles (1866), to which George Sand 
wrote a preface; Les Renaissances (1870); La Chanson des 
heures (i&'jS) ; Le Chemin des etoiles (1885), &c. The poet was 
also a contributor to Gil Bias and other Parisian journals, 
distinguishing himself by the licence he permitted himself. To 
these ** absences” from poetry, as Henri Chantavoine calls 
them, belong the seven volumes of La Vie pour rire (1881-1883), 
Contes pantagrueliques et galants (1884), Le Livre des joyeuseth 
(1884), Gauloiseries nouveUes (1888), &c. For the stage he wrote 
in many different manners : Sapho a drama ; Henry VIU 
(*883)7 with L6once D6troyat, music by Saint-Saens ; and the 
Dromes sacris (1893), religious pictures after 14th- and 15th- 
century Italian painters, with music by Gounod. An account of 


his varied and somewimt incongruous production is harcjly com- 

f ilete*without mention of his art criticism. Le Nu au Salon 
1888-1892), in five volumes, with numerous illustrations, was 
followed by other volumes of the same type. died at Toulouse 
on the 19th of Februyy 1901. 

SILVESTRE DE SACY, ANTOINE ISAAC, Baron (1758 1838), 
French orientalist, was born in Paris on the 21st of September 
1758. His father was a Parisian notary named Silvestre, and the 
additional name of de Sacy was taken by tlie younger son after 
a fashion then common with the Paris bourgeoisie. From the 
age of seven years, when he lost his father, he was educated in 
the clo.sesl seclusion by his mother. In 1781 he was appointed 
councillor in the cour des monnaies, and was advanced in 1791 
to be a commissary-general in the same department. De Sacy 
had successively acquired all the Semitic languages, and as a 
civil serviuil he found time to make himself a great name as an 
orientalist. He began successfully to decipher the Pahlavi 
inscriptions of the Sassanian kings (1787-1791).* In 1792 he 
retired from the public service, and lived in close seclusion in a 
cottage near Pans till in 1795 he became professor of Arabic in 
the newly founded school of living Eastern languaj^es. The 
interval was in part devoted to the study of the religion of the 
Druses, which was the subject of his last and unfinished work, 
the Expose de la religion des Druzes (2 vols., 1838). Since the 
death of Johann Jakob Reiske Arabic learning had been in a 
backward state. In the Grammaire arabe (2 vols., isFed. 1810, 
2nd ed. 1831) and the Chrestomathie arabe (3 vols., 1806), together 
with its supplement, the Anihologie grammaticale (1829}, De Sacy 
supplied admirable text-books, and earned the gratitude of later 
Arabic students. In 1806 he added the duties of Persian pro- 
fessor to his old chair, and from this time onwards his life was 
one of increasing honour and success, broken only by a brief 
period of retreat during the Hundred Days. He was perpetual 
secretary of the Academy of Inscriptions from 1832 onwards ; 
in 1H08 he had entered the corps Ugislaiif ; he was made a baron 
in 1813 ; and in 1832, when quite an old man, he became a peer 
of France and was regular in the duties of the chamber. In 1815 
he became rector of the university of Paris, and after the second 
restoration he was active on the commission of public instruction. 
With Abel R6musat he was joint founder of the SociitS asiatique, 
and was inspector of oriental types «t the royal printing press. 
De Sacy died on the 21 si of Februt^ 1838. 

Among liib other works are his edition of Hariri (1822, 2nd edition 
by Rcinaud, 1847, 1855), witli a selected Arabic commentary, and of 
the Alfiya (1833), and his Calila et Dimna (181O). — the Arabic 
version of that famous collection of Buddhist animal tales which has 
been iii various forms one of the most popular books of tlie world. 
A version of Abd-Allatii, Relation arabe sur rEgypte, and essays on 
the history of the law of property in Egypt since the Arab conquest 
(1805-1818). To biblical criticism he contributed a memoir on the 
Samaritan Arabic of the Pentateuch (Mim. Acad, des Inscr. vol. 
xlix.}, and editions of the Arabic and Syriac New Testaments for the 
British and Foreign Bible Society. Of the brilUant teachers who 
went out from his lecture -room may be mentioned Professor 
Heinrich Leberecht Fleischer (180X-1888), who contributed elabor- 
ate notes and corrections to the Grammaire arabe {Kleinere Schriften. 
vol. i., 1885). 

SILVESTRINES, or Svlvestrines, an order of monks under 
the Benedictine rule, founded 1231 by St Silvester Gozzolini. 
He was bom at Osimo near Ancona and held a canonry there. 
About 1227 he resigned it to lead an austere eremitical life. 
Disciples came to him, and in 1231 he built a monastery at 
Montefano. The rule was the Benedictine, but as regards 
poverty in external things, far stricter than the Benedictine. 
The order was approved in 1247 by Innocent IV., and at 
Silvester’s death in 1267 there were eleven Silvestrine monasteries. 
At a later date there were 56, mostly in Umbria, Tuscany and the 
Marc^ of Ancona. In 1907 there were nine Silvestrine houses, 
one in Rome, and about 60 choir monks. Since 1855 they 

* A communication to Eiclihom on the Paris MS. of the Syro- 
Hexaplar version of IV. Kmga formed the basis of a paper in the 
latter’s Reperiorium, vol. vii. (1780). This was de Sa<:y's literary 
debut. It was followed by text and translation of the letters of the 
Samaritans to Jos. Scaliger (ibid. vol. xiii., 1783) and by a series of 
essays on Arabian and Persian history in the RecueU of the Academy 
of Inscriptions and in the Notices et extraits. 
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have hH a house and a mission in Ceylcti. The order has no 
history. The habit is blue. , 

Sec Hclyol, Histotre des ordres religievie (1718), vi. c. 21 ; Max 
Heimbucher, Ovdf,n u. Kongreqationen (1907), i. § 30 ; Wetzer u. 
Welte, Ktrchenlexicon (cd. 2). (E. C. B.) 

SIMANCAS, a town of Spain, in the province of Valladolid ; 
8 m. S.W. of Valladolid, on the road to Zamora and the right 
bank of the river Pisuerga. Pop. (1900) 1129. Simancas is a 
town of great antiquity, the Roman Septimanca, with a citadel 
dating from the Moorish occupation in the 9th century, a fine 
bridge of seventeen arches, and many remains of old walls. 
In 934 it was the scene of a bloody battle between the Moors 
and Christians. The citadel is now the Archivo General del 
Reino, to which the national archives of Spain were removed 
by order of Philip II. in 1563. Their transference thither was first 
suggested to Charles V. by Cardinal Ximenes or Cisneros (d. 
1517). The extensive alterations were made by three celebrated 
16th-century architects, Juan de Herrera, Alon.so Berruguete and 
Juan Gomez de Mora ; the arrangement of the papers was en- 
trusted to Diego de Ayala. They occupy forty-six rooms, and 
are arranged in upwards of 80,000 bundles( 33, 000,000 documents), 
including important private as well as state papers. The archives 
of the Indies were transferred in 1784 to the Lonja of Seville 
Permission to consult the documents at Simancas can 
be readily obtained. 

SIMBIRSK, a government of E. Russia, on the right bank of 
the middle Volga, witli the government of Kazan on the N., 
Samara on the E., Saratov on the S., and Penza and Nizhniy- 
Novgorod on the W. It has an area of 18,095 sq. m. and occupies 
the E. of the great central plateau of middle Russia. Its higher 
parts range from 750 to 1000 ft. above the sea, and form the 
Zhegulev range of hills, which compels the Volga to make its great 
bend at Samara. In the W. a broad depression, traversed by 
numerous rivers and streams, extends along the left bank of tlte 
Sura. The Volga flows for 300 m. along the E. boundary, .separat- 
ing Simbirsk from Samara. The shdlow Sviyaga rises in the 
Samarskaya Luka Hills and flows parallel to the Volga, at a 
distance of 2 to 20 m. but in the opposite direction. The Sura, 
also flowing N., drains the W. of Simbirsk ; it is navigable for 
more than 270 m. A few lakes and marshes exist in the W. 
The climate is severe, and the extremes are great. At the city of 
Simbirsk the average temperature is 38*7°, but the thermometer 
sometimes reaches 115° F., and frosts of 47® F. are not un- 
common ; the average rain and snowfall is only 17*6 in. In 
respect to the geology, all systems, beginning with the Carbon- 
iferous, are represented in the government. The exact age of 
the “ Variegated Marls,*’ the subject of animated polemics 
among Russian geologists, remains problematic, but the inquiries 
of Professor Pavlov have definitely settled the geological age of 
the Jurassic formations. Triassic deposits appear in the N. ; 
Carboniferous and Cretaceous predominate in the E. of the 
province, where they are covered in many places by Tertiary 
deposits ; Chalk and Eocene deposits crop up chiefly in the 
W. and the Chalk in the S. Post-Pliocene deposits, containing 
bones of the mammoth and other extinct mammals, overlie 
the older formations. Sulphur, asphalt, salt, ochre, and iron- 
ore are extracted, as well as various building stones. 

The estimated pop. in 1906 was 1,783,000. Nearly all the 
inhabitants either belong to the Russian Orthodox Church or 
are Nonconformists, there being only 145,000 Mussulmans. 
The greater number (about two- thirds) are Great Russians, 
the remainder being Mordvinians (12 %), Chuvashes (8 %), 
and Tatars (8 %), with about 1000 Jews. The Mordvinians are 
settled dhiefly in the N.W., in Ardatov and Alatyr, and cm the 
Volga in Sengilei ; the Chuvashes make about one-third of the 
population of the districts of Buinsk and Kurmysh, contiguous 
to KasMui ; the Tatars constitute about 35 % in Buinsk and 
18 % in Sengilei. The villages in Simbirsk are large, many of 
them having 3000 to 5000 inhabitants. The government is 
divided into eight districts, the chief towns of which are Simbimk, 
Alatyr, Ardatov, Buinsk, Karsun, Kurmysh, Sengilei and 
S3rzi:an. 


School gardens and school farms have been widely introduced, 
while bee-keeping is taught in over 50 schools. Owing to the efforts 
of the zemstvos (local councils), sanitation is well looked after. Agri- 
culture is the principal occupation. Out of the total area the 
peasant village communities hold 40 %, private owners 20 %, the 
imperial domains 5 %, and the towns and the crown 0*6 %. The 
are.a under forests amounts to 30 % of the whole and over 50 % is 
under cultivation. The peasants are rapidly buying land m con- 
siderable quantities. Most of their allotments (more than 76 %) are 
cultivated, and besides what they own they rent over 500,000 acres 
from private owners. The principal crops are wheat, rye, oats, barley 
and potatoes. Good breeds of horses are kept, and considerable 
numbers are exported. Fishing (sturgeon) is carried on in the Volga 
and the Sura, timber trade in the N. and shipbuilding on the Sura. 
Domestic trades give employment to over 1 5,000 persons ; carts, 
sledges, wheels and all sorts ol wooden wares are made in the villages, 
as also felt goods, bools, gloves, caps, handkerchiefs, ropes and 
fishing-nets, all extensivtdy exported. The factories employ less 
than 20,000 persons. They comprise mainly cloth mills, flour-mills 
and distilleries, with tanneries, glass, oil and starch works. There 
are 82 fairs, the most important of which are held at Simbirsk, 
Syzran and Karsun. There is a considerable export trade in grain, 
mo.stly rye, and in flour. 

I’he first Russian settlers made their appearance in the 
Simbirsk region in the 14th century, but did not go E. of the 
Sura. Not till two centuries later did they cross that river 
and the district begin to be peopled by refugees from Moscow. 
The Zhegulev Mountains in the S. still continuing to be a place 
of refuge for the criminal and the persecuted, the town of 
Simbir.sk was founded in 1648, with a string of small forts 
extending to the Sura. The region thus protected was soon 
.settled, and, as the Russian villages advanced farther S., 
Syzran was founded, and a second line of small forts to the 
Sura was erected. Tlie aborijginal Mordvinians rapidly lost 
their ethnographical individuality, especially since the middle 
of the 19th century. (P. a, K. ; J. T. Be.) 

SIMBIRSK, a town of Russia, capital of the government of 
the same name, 154 m. by the Volga S.S.W. from Kazan, between 
the Volga and the Sviyaga. Pop. (1897) 44,111. It is one of 
the best built provincial towns of Russia. It is an episcopal 
see of the Orthodox Greek Church. The central part of Simbirsk 
— tile Crown (Veneis), containing the cathedral and the best 
houses — is built on a hill 560 ft. above the Volga. Adjoining 
this is the commercial quarter, while farther down the slope, 
towards the Volga, are the storehouses and the poorest suburbs 
of the city ; these last also occupy the W. slope towards the 
Sviyaga. There are three suburbs on the left bank of tlie Volga, 
communication with them being maintained in summer by 
steamers. A great fire liaving destroyed nearly all the town 
in 1864, it has been built again on a new plan, though still mostly 
of wood. The cathedral of St Nicholas dates from 1712. The 
new cathedral of the Trinity was erected in 1824-1841 in com- 
memoration of the PYench invasion of 1812. The historian 
Karamzin (bom in 1766 in the vicinity of Simbirsk) has a 
monument here, and a public librar)^ bearing his name contains 
about 1 5,000 volumes. The trade is brisk, com being the principal 
item, while next come potosh, wood, fruits, wooden wares and 
manufactured produce. Simbirsk fair has a turnover of £650,000 
aimually. The city was founded in 1648, and in 1670 endured 
a long siege by the rebel leader Stenka Razin. 

SIMCOE, JOHN GRAVES (1752-1806), British soldier and 
first lieutenant-governor of Upper Canada, was bom at Cotter- 
stock, Northumberland, England, on the 25th of February 
1752. His father, John Simcoe, who was a captain in the Royal 
Navy, died in 1759, and his only brother was drowned in early 
youth. During Siracoe’s childhood the family removed to 
Exeter. He was sent to Eton at the age of fourteen, and three 
years later entered Merton College, Oxford. After two years of 
college life, he became ensi^ in the 35th regiment, first seeing 
active service at Bo.ston in 1775, and remaining in America 
during the greater part of the Revolutionary War. In 1776 
he secured command of the Queen’s Rangers with the rank of 
major. His military career in America ended with the surrender 
of Cornwallis at Yorktown (Oct. 19, 1781). He returned to 
England on parole, and for the next ten years divided his time 
between London and his family estate in Devon. In December 
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1782 he married EHzabeth Posthuma, only diild of Colonel 
Thomas Gwillim ot Old Court, Herefordshire. In 1790 he was 
elected member of parliament for St Mawes in Cornwall, and 
at the close of his first session was appointed lieutenant-governor 
of the new province of Upper Canada created under tiie Con- 
stitutional Act of 1791. He reached Kingston, Upper Canada, 
on the I St of July 1792. There the first council was assembled, 
the government of the new province proclaimed, and tlie oaths 
of office taken. Immediately afterwards preparations were made 
for the election of the first house of assembly, which opened at 
Newark near the mouth of the Niagara river, on the 17th of 
September 1792. Simeoe’s ideas of colonial government were 
dominated by military and aristocratic conceptions quite 
unsuited to the pioneer conditions of Upper Canada. Thus, 
while his administration was characterized by the most dis- 
interested devotion to what he conceived to be for the best 
interests of the province, it was rendered ineffective by the 
impracticable character of his projects and the friction which 
developed between himself and Lord Dorchester, tlie governor- 
general. He left Canada in September 1 796, and was immediately 
afterwards sent on a mission to San Domingo, from which, 
however, he returned in a few months on account of ill-hcalth. 
In October 1798 he was promoted to the rank of lieutenant- 
general, and appointed colonel of the 22nd foot. During 
1800-1801 he was in command at Plymouth. Desiring more 
active service, he was designated commander-in-chief tor India to 
.succeed Lord Liike, but b^ore taking the appointment his health 
broke down and he died at Exeter on the 26th of October 1806. 

See D. C. Scott, John Graces Simeoo <1905). 

SIMEON, in the Old Testiiment, the name of a tribe of Israel, 
named after the second son of Jacob by Leah (Gen. xxix. 33). 
According to Gen.xxxiv., the brothers Simeon and Levi massacred 
the males of Shechem to avenge the violation of their sister 
Dinah (“ judgment by Shechem the son of Hamor. Jacob 
disavowed the act, and on his deathbed solemnly cursed their 
ferocity, condemning the two to be divided in Jacob and 
scattered in Israel (xlix. 5-7). Subsequently the priestly Levites 
are found distributed throughout Israel without portion or 
inheritance (Deut. xviii. i, Josh. xiii. 14). The career of Simeon, 
on the other hand, raises numerous questions. Simeon is reckoned 
among the N. tribes in 2 Chron. xv. 9, xxxiv. 6, but is elsewhere 
assigned a district in S. Palestine, the cities of which are other- 
wise ascribed to Judah (cf. Josh. xix. 1-9 with xv. 26-32).^ 
A gloss in I Chron. iv. 31 (which breaks the connexion) states 
that the latter was their seat in David’s time, but there is no 
support for this in other records (see i Sam. xxvii., xxx.). In 
fact, Simeon is not mentioned in the “ blessing of Moses ” 
(Deut. xxxiii., see S. R. Driver, Deut. p. 397 scq.), or in the 
stories of the “ judges ” ; and notwithstanding references to 
it in the chronicler’s history of the nionardiy, it is not named in 
the earlier books of Samuel and Kings. But is Gen. xxxiv. to 
be taken literally ? Shechem is the famous holy city, Hamor a 
well-known native family, Jacob talks of himself as being few 
in number,” and the deeds of Simeon and Levi are those of 
communities, not of individuals. What historical facts are thus 
represented, and how they are to Le brought into line with the 
early history of Israel, are problems which have defied solution 
(see J. Skinner, 'Genesis, p. 421 seq.). It is conjectured that 
Dinah represents a clan or group (cf. Dan) which settled in 
Shechem and was exposed to danger oppression or absorp- 
tion); the tribes Simeon and Levi intervened on its behalf, 
the ensuing massacre was avenged by the Canaanites, and the 
two were broken up. These events would belong to on early 
s(tage in the invasion of Palestine by the Israelites (i5th-i3fh 
century b.c.), perhaps to a preliminaiiy settlement by riie 
“sons” of I^h (Reuben, Simeon, Levi and Judah), previous 
to the entrance of the “ son ” of Rachel, Joseph, the “father” 

> It is difficult to determine whether the writers included Simeon 
among the ten N. tribes [2 Sam. xix. 43, i Kings xi. 31, 35) which are 
contrasted with the one (Judhh, i Kangs xi. 32, 36, xii. 20), or two 
(plus Benjamin ; ih. xii. 21-23) which remained faithful to the 
Davidic dj^sty. 1 


of I^hraim and Mhnasseh.* The internal biblical tvklence 
has Ihrced all independent investigators to adopt some recon- 
struction, but the ^ovai theory is m many respects precarious.® 
It may explain the disappearance of a secular tribe of Levi, 
but not the rise of the sacred Levites. Even in Judges ix, 28 
Shechem is still held by the family of Hamor (cf. Gen. xxxiii. 
19), and if Simeon was scattered and divided at an early date, its 
appearance in tradition many centuries later is inexplicable. On 
the other hand, the latter feature is significant for its vitality 
in post-exilic traditions. Gen. xxxiv. and the narratives upon 
which the above reconstruction depends are preserved by 
compilers of tlie 6th century and later, and the correlation 
of Simeon and Levi points to a time when the latter had 
at length become the recognized eponym of the well-known 
ecclesiastical body. 

Gen. xxxiv. lias been heavily revised and is in a post-exilic dress. 
The origtTial story must have concerned Simeon and Levi alone 
(vv. 25 seq., 30, cf. xlix. 7), but it has been adapted to tribal[history, to 
the spoliation of Shechem by all the “ sons " of Jacob (xxxiv. 27-29). 
Both forms have lost their true sequel, and when Jacob and his soils 
journey S. they are protected from pursuit by a. mysterious panic 
which seizes the district (Gen. xxxv. ^). As the narrative now 
stands, the conduct of Simeon and Levi is judged far less unfavouraWy 
than in Jacob's curse, and the editor evidenffy shared that aversion 
from foreign marriages (especially witli the Samaritans of Shechem) 
which is characteristic of the post-cxilic age (cf. Nch. xiii. 27-29). 
It is the attitude of the story of the zeal of Pliinehas (Num. xxv. 1-15). 
and of the terrible extermination of Midian (ih. xxxi.), andit becomes 
more pronounced as early Judaism extolled the two brothers.^ 
In these circumstances the original narrative can scarcely be re- 
covered, and one can only point to the traditions of the Levites 
§ 3) the hints of fierce religious reforms wliich, in certain 
circles and at an intermediate stage in the literary growth of the bibli- 
cal sources, were condemned. In fact, the Levites are connected by 
the genealogical evidence with S. Palestine, the district which is 
a.ssociated with tlie scene of their divine selection, with the seat of 
the trilx; Simeon, and with the life of Israel around Kadesh previous 
to Joshua’s invasion. Herein lies the pecuUar complexity of the 
problem. Underlying Gen. xxxiv. and other portions of Genesis 
may be recognized the tradition of a settlement of Jacob, which 
belongs to a cycle quite independent of the descent into Egypt and 
the Exodus (cf. E. Meyer, op. at., and J, Skinner, Genests, p. 418), 
But Uie story of the enriance of Jacob and his “ sons “ finds n parallel 
in the entrance of the tribes under Joshua and in tlie S. move of 
Judah and Simeon (see Genesis). With the conquest of Zephath 
(renamed Horraah, Judg. i. 17) by these tribes, compare not only 
Judali's settlement (Gen. xxxviii., cf. Skinner p. 4^), but also that 
of Simeon (Gen. xlvi. 10), and tlie related tradition that Simeon 
married a Zephathite (Jubilees, xliv. 13). i Chron. iv. 39 Mq. men- 
tions a Simeonite occupation of Gedor, or rather Gerat, which would 
bring this tribe into tlie district of Kadc.sh (cf. Gen. xx. i seq., 
xxvi. j), and adds a raid upon Mount Seir (Edom) ending in the over- 
throw of Auialek (i Chron. iv. 39-43).® S. Palestine,^ associated with 
Abraham, Isaac and Jacob, and with the separanou of tlie non- 
Israelite ishmael and Esau (Edom), is the distnet whence Jacob de- 
parted to his Aramaean relatives (Gen. xxviii. sqq.). Ilocmah, too, 
IS the scene of an Israelite victory in the story of the Exodus (Num 
xxi. 1-3), and is connected with evidence suggesting that this 
victory at the very gate of the promised land belongs to a tradition 
of some movement from Kadesh into Judah (Wmlhauaen, G. F. 
Moore, H. P. Smith, and others ; see Exodus, The). The other 
tradition, that the Israelites were defeated there by Amalekites and 
Canaanites, explains the detour by Edom and Moab (ih. xw. 25, 
40-45), and the appearance of the tribes E. of the Jordan to invade 
the fend of their ancestors. Obviously these represent fundament- 
ally differing views, which cannot be woven into a single outline; 
and they cannot be isolated from more profound questions which 
really affect all ordinary conceptions of the structure of biblical 
history. 

See S. A. Cook, Amer. Joum. of Theol. xiii. 570-388 (1909) ; 
Jews, §§ 5-8, 22 ; Levites ; Palestine : History. (S. A. C.) 


^ So in general, the favourite interpretation (WeUfaauBen, Stade, 
Guthe and many others) with some variation of detail, see espedaffy 
Gunkel's commentary (BmdhomnmUm, 19UI, pp. 335 sqq.). 

* See tlie instructive study by E. Meyer, Die IsrUeltten una ihte 
Nachbarst&mme (1906), pp. 409-228 (especially his criticisms, p. 421 
seq.) ; cf. also I. Benzmger, ArchAolo^ (1907)} PP* 345 Aqq* 
(whose astral interpretation of the narrative, however,' is quite 
inadequate). 

< See Judith ix. 2, Philo, X>e Migr. 59, arid, lor fuller 

details of the trena of Jewish opinion, R. H. ClMirlee, Book of 
Jubilees, p. 179, id., Test, of xii. Patriarchs,” p. 22. 

® On these wars, see the criticismB of H* W. Hogg in his elaborate 
study, of Simeon, Bncy. Bib. col. 4524-34- 
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BIMEON (or Symeon) OF DURHAM (cf after 1129), English 
chronicler, embraced the monastic life b^ore the year* 1083 
in the monastery of Jarrow ; but only 'hiade his profession at a 
later date, after lie had removed with the rest of his community 
to Durham. He was author of two historical works which are 
particularly valuable for northern affairs. He composed his 
Histofia ecclesiae DunelmenstSj extending to the year 1096, 
at some date between 1104 and 1108. Tlie original manuscript 
is at Durham in the library of Bishop Cosin. It is divided into 
four books, which are subdivided into chapters ; the order of 
the narrative is chronological. There are two continuations, both 
anonymous. The first carries the history from 1006 to the death 
of Ranulf Flambard (1129) ; the second extends from 1133 to 
1144. A Cambridge MS. contains a third continuation covering 
the years 1141-1154. About 1129 Simeon undertook to write 
a Historia regum Afiglorum et Dacorum. This begins at the 
point where the Ecclesiastical History of Bede ends. Up to 957 
Simeon merely copies some old Durham annals, not otherwise 
preserved, which are of value for northern history ; from that 
point to 1119 he copies Florence of Worcester with certain 
interpolations. The section dealing with the years 1119-1129 
is, however, an independent and practically contemporaneous 
narrative. Simeon writes, for his time, with ease and perspicuity ; 
but his chief merit is that of a diligent collector and copyist. 

OUier writings have lieen attributed to his pen, but on no good 
authority. They are printed, along witli his undoubted works, in the 
Scrilitores dccem of Roger Twysden (1652). The most complete 
modern edition is that of Thomas Arnold (" Rolls ** series, 2 vols., 
i882-x 885). The value of the " Northumbrian Annals," wliicli 
Simeon used for the Historia regum, has been discussed by J. li. 
Hinde in the preface to his Symeonis Dunelmensis opera, vol. i. pp. 
xiv. ff. (1868) ; by R. Pauli in Forschungen zur deutschen Geschichte, 
xii. pp. 137 sqq. (Gottingen, 1872) ; and by W. Stubbs in the intro- 
duction to Roger of Hoveden, vol. i. p. x. (" Rolls ” series). Simeon’s 
works Jiave been translated by J. Stevenson in Ids Church Historians 
of England, vol. iii. part ii. (1855). (H. W. C. D.) 

SIMEON, CHARLES (1759-1836), English evangelical divine, 
was bom at Reading and educated at Eton and ('ambridge. 
In 1782 he became fellow of King’s College, Cambridge, and 
took orders, receiving the living of Holy Trinity, Cambridge, 
in the following year. He was at first so unpopular that the 
services were frequently ii^ferrupted, and he was often insulted 
in the streets. Having lived down this prejudice, he subsequently 
gained a very tcmarkablc and lasting influence among the under- 
graduatesof the university. He became a leader among evangelical 
churchmen, was one of the founders of the Church Mis.sionary 
Society, and acted as adviser to the East India Company in the 
choice of chaplain.s for India. His chief work is a commentary 
upon the whole Bible, entitled Horae homiUticae (London, 1819- 
1820). He died on the 13th of November 1836. The “ Simeon 
Tru.stecs ” were instituted by him for the purpose of acquiring 
church patronage in the interests of evangelical views. 

See Memoirs of Charles Simeon, with a selection from his writingi 
and correspondence, edited by tlic Rev. W. Carus (3rd cd., 1848) ; 
H. C. G. Moule, Charles Simeon (Loudon, 1802). 

SIM£0N, JOSEPH JEROME, Comte (1749-1842), French 
jurist and politician, was born at Aix on the 30th of September 
1749. His father, Joseph Sextius Simeon (1717-1788), had been 
professor of law and royal secretary for the parlement of Provence. 
J. J. Simeon followed his father’s profession, but he was outlawed 
for his share in the federalist movement in 1793, and only 
returned to France alter the revolution of Thermidor. In the 
council of the Five Hundred, of v^hich he was now a member, 
he took the conservative side. In 17^, for protesting against 
the invasion of the chamber by ?. F. C. Auger enu, he was im- 
prisoned until the i8th Brumaire (9th November). In the 
Tribunate he had an important share in the preparation of the 
Civil Code, being rew^arded by a seat in the council of state. 
In 1807 he was one of the commissioners sent to organize the 
new kingdom of Westphalia, and was premier of King Jerome. 
He served the Restoration as councillor of state and in the 
chamber of peers. In 1820 he was under-secretary of state 
fot justice, and in the next year minister of the interior until 
the fall of the Richelieu ministry. A baron of the Empire 


and count at the second Restoration, he was admitted to the 
Academy of Moral and Political Science in 1832, and in 1837 
he became president of the Cour des Comptes. He died in Paris 
on the igth of January 1842 in his 93rd year. 

His .son, Joseph Balthasar, Comte Simeon (1781-1846), 
entered the diplomatic service under the Empire. At the 
Restoration he was successively prefect of Var, Doubs and Pas 
de Calais. He was director-general of fine arts in 1828, and had 
a great reputation as a connoisseur and collector. 

SIMEON STYLITES, ST (390-459), the first and most famous 
of the Pillar-hermits (Gr. (rrvA.os', pillar), was born in N. Syria. 
After having been expelled from a monastery for his excessive 
austerities, at thirty years of age he built a pillar six feet high 
on which he took up his abode. He made new pillars higher and 
higher, till after ten years he reached the height of sixty feet. 
On this pillar he lived for thirty years without ever descending. 
A railing ran round the capital of the pillar, and a ladder enabled 
his disciples to take him the necessaries of life. From his pillar 
he preached and exercised a great influence, converting numbers 
of heathen and taking part in ecclesiastical politics. The facts 
would seem incredible were they not vouched for by Theodoret, 
who knew him personally {Historia religiosa, c. 26). Moreover, 
Simeon had many imitators, well authenticated Pillar-hermits 
being met with till the i6th century. 

The standard work on the subject is Les Stylites (1895), by 11 . 
Deleliaye, the Bollaiidist ; lor a summary .sec the article " ScLuleii- 
heilige," in Herzog’s Realencyklopddie (ed. 3). On Simeon see Tli. 
Ndldckc’s Sketches from Eastern History (1892), p. 210, and the 
Dictionary of Christian Biography. (E. C. E.) 

SIMFEROPOL, a town of Russia, capital of the government 
of Taurida, in the S. of the Crimea, 78 m. by rail N .E. of Sevastopol 
and 800 from Moscow. Pop. (1897) 60,876. It occupies an 
admirable site on the N. slopes of the Chatyr-dagh Mountains, 
and is divided into two parts— -the European, well built in stone, 
and the Tatar, with narrow and filthy streets peopled by some 
7000 Tatars and by Jews. Although it has grown since the rail- 
way brought it into connexion with the rest of the empire, it 
still remains a mere administrative centre. It is tha see of a bishop 
of the Orthodox Greek Church and the headcjiiartir.s of the 7th 
Russian army corps. There are a museum and monuments to 
Dolgoruki, conqueror of the Crimea, and to tho empress Catherine 
II. (1890). I'he town is famous for its fruit. 

In the neighbourhood stood the small fortress of Napoli, 
erected by the ruler of Taurida some hundred years before the 
Christian era, and it existed until the end of the 3rd century. 
Afterwards the Tatar settlement of Ak-mechet, which in the 
17th century was the residence of the chief military commander 
of the khan, had the name of Sultan-serai. In 1736 it was taken 
and burnt by the Russians, and in 1784, after the conquest of 
the Crimea by the Russians, it received its present name and 
became the capital of Taurida. 

SIMLA, a town and district in British India, in the Delhi 
division of the Punjab. The town is the summer residence of 
the viceroy and staff of the supreme government, and also of 
the Punjab government. It is 58 m. by cart-road from the 
railway station of Kalka, which is 1116 m. from Calcutta. A 
metre-^augc railway, 68 m. long, was opened from Kalka to 
Simla in 1903. The population in 1901 was 13,960, but that 
was only the winter population, and the summer census of 1904 
returned the number of 35,250. The sanatorium of Simla 
occupies a spur of the lower Himalaya, running E. and W. for 
aboul 6 m. The ridge culminates at the £. in the eminence of 
Jakko, in the vicinity of which bungalows are most numerous ; 
tlie viceregal lodge stands on Observatory Hill. The E. of tlie 
station is known as Chota Simla and the W. as Boileauganj. 
The situation is one of great beauty; and the houses, Duilt 
separately, lie at elevations between ^00 and 8000 ft. above 
sea-level. To the N., a beautiful wooded spur, branching 
from the main ridge, ir. known as Elysium. Three miles W. is 
the cantonment of Jutogh. ITie minor sanatoria of Kasauli, 
Sabathu, Dagshai and Solon lie some distance to the S. The 
first European house at Simla was built in 1819, and the place 
was first visited by a governor-general in 1827. It has gradually 
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become the permanent headquarters of many of the official 
establishments. During the season Simla is the focus of Indian 
society ; and viceregal and other balls, and entertainments of 
every description, are frequent. Simla is the headquarters of 
a volunteer rifle corps, and there are numerous libraries and 
institutes, of which the chief is the United Service Institution, 
with a subsidy from government. The two chief medical 
institutions are the Ripon and Walker hospitals. There are a 
theatre, concert room and numerous churches. Educational 
institutions include Bishop Cotton’s school for boys, the Mayo 
industrial school for girls, several aided schools for European 
boys and girls, and two Anglo- vernacular schools for natives. 
The Lawrence military asylums are at Sanawar, near Kasauli. 

The District of Simla has an area of loi sq. m., and had 
a population in 1901 of 40,351. The mountains of Simla and the 
surrounding native states compose the S. outliers of the great 
central chain of the E. Himalaya. They descend in a gradual 
series from the main chain to the general level of the Punjab 
plain, forming a transverse S.W. spur between the great basins 
of the Ganges and the Indus. S. and E. of Simla the hills 
between the Sutlej and the 'Jons centre in the great peak of 
Chor, 11,982 ft. above sea -level. Throughout all the hills 
forests of deodar abound, while rhododendrons clothe the slopes 
up to the limit of perpetual snow. The principal rivers are the 
Sutlej, Pabar, Giri, Gambhar and Sar.sa. 

The acquisition of the patches of territory forming the district 
dates from various times subsequent to the close of the Gurkha 
War in 1816, which left the British in possession of the whole 
tract of hill-country from the Gogra to the Sutlej. Kumuon 
and Dehra Dun were annexed to the British dominions ; but 
the rest, with the exception of a few localities retained as military 
posts and a portion sold to the raja of Patiala, was restored to 
the hill rajas, from whom it had been wrested by the Gurkhas. 
Garhwal state became attached to the North-Western Provinces ; 
but the remaining principalities rank among the dependencies 
of the Punjab, and arc known collectively as the Simla Hill 
States, under the superintendence of the deputy - commissioner 
of Simla, subordinate to the commissioner at Umballa. The 
chief of the Simla Hill States — which number 28 in all — are 
Jubbal, Bashahr. Keonthal, Baghal, Bilaspur and Hindur. 

SIMLER, JOSIAS (1530-1576), author of the first book relating 
solely to the Alps, was the son ot the former prior of the Cistercian 
convent of Kappcl (Canton of Zurich), and was born at Kappel, 
where his father was the Protestant pastor and schoolmaster 
till his death in 1557. In 1544 Simler went to Zurich to continue 
his education under his godfather, the celebrated reformer, 
Heinrich Bullinger. After having completed his studies at 
Ba.sel and Strasburg, he returned to Zurich, and acted as a pastor 
in the neighbouring villages. In 1552 he was made professor 
of New Testament exegesis at the Carolinum at Zurich, and in 
1560 became professor of theology. In 1559 he had his first 
attack of gout, a complaint which finally "killed him. In 1555 
he published a new edition of Conrad Gesner’s Epitome of his 
Biblioiheca nniversalis (a list of ail authors who had written 
in Greek, Latin or Hebrew), in 1574 a new edition of the Biblio- 
theca itself, and in 1575 an annotated edition of the Anionirre 
Itinerary. About 1551 he conceived the idea of making his 
native land better known by translating into Latin parts of 
the great Chronik of Johann Stumpf. With this view he collected 
materials, and in 1574 publislied a specimen of his intended 
work in the shape of a monograph on the Canton of the Valais. 
He published in the same volume a general description of the 
Alps, as the Introduction to his projected work on the several 
Swiss Cantons. In this treatise, entitled De Alpibus com- 
mentariusy he collected all that the classical authors had written 
on the Alps, adding a good deal of material collected from 
his friends and correspondents. This Commentarius is the first 
work exclusively devoted to the Alps, and sums up the knowledge 
of that region possessed in the i6th century. It was republished 
by the Elzevirs at Leiden in 1633, and again at Zurich in 1735, 
while an elaborate annotated edition (prepared by Mr Coolidge), 
with Erench translation^ notes and appendices, appeared at 


Grenoble in 1904. Another fragment of his vast plan*was the 
work entitled De %tielvetiorum republica, which appeared at 
Zurich in 1576, just before his death. It was regarded as the 
chief authority on Swiss constitutional matter^ up to 1798. 

See lives by G. voh Wyss (Zurich, 1853), and in Mr Coolidge's 
book, pp. cxlvii.-clviii. (W. A. B. Cd 

SIMMONS, EDWARD EMERSON (1852- ), American 

artist, was born at Concord, Massachusetts, on the 27th of 
October 1852. He graduated from Harvard College in 1874, 
and was a pupil of Lefebvre and Boulanger in Paris, where he 
took a gold medal. He was awarded the prize by the Municipal 
Art Society of New York for a mural decorative scheme, which 
he carried out for the criminal courts building, later decorating 
the Waldorf-Astoria hotel in New York, the congressional 
library, Washington, and the Capitol at Saint Paul, Minnesota. 
He was one of the original members of the Ten American 
Painters. 

SIMMS, WILLIAM GILMORE (1806-1870), American poet, 
novelist and historian, was born at Charleston, S.C., on the 
17th of April 1806 of Scoto-Irish descent. His mother died 
during his infancy, and his father having failed in business 
and joined Coffee’s Indian fighters, young Simms was brought 
up by his grandmother. He was clerk in a drug store for some 
years, and afterwards studied law, the bar of Charleston admitting 
him to practice in 1827, but he soon abandoned his profe.ssion 
for literature. At the age of eight he wrote verses, ~and in his 
19th year he produced a Monody on Gen. Charles Cotesworih 
Pinckney (Charleston, 1825). I'wo years later, in 1827, Lyrical 
and Other Poems and Early Lays appeared ; and in 1828 he began 
journalism, editing and partly owning the City Gazette. 'Fhe 
enterprise failed, and the editor devoted his attention entirely 
to letters, and in rapid succession published The Vision of 
Cortes, Cain, and other Poems (1829), The Tricolor, or Three 
Days of Blood in Paris (1830), and his strongest poem, Atalantis, 
a story of the sea (1832). Atalantis established his fame as an 
author, and Martin Paber, the story of a criminal, was warmly 
received. During the American Civil War Simms espoused 
the side of the Secessionists in a weekly newspaper, and suffered 
damage at the hands of the Federal troops when they entered 
Charleston. He served in the state IJouse ot Representatives m. 
1844- 46, and the university of Alabama conferred • n him tlie 
degree of LL.D. He died at Charleston on the nth of June 
1870. 

In addition to the works mentioned above, Simms published the 
following poetry : — Southern Passages and Pictures^ lyrical, seuti- 
meiital and descriptive poems (New York, iH39) ; Donna Florida, a 
tale (Charleston, 1843) ; Grouped Thoughts and Scattered Fancies, 
.sonnets (Itiehmond, 1845) ; Areytos, or Songs of the South (1846) ; 
Lays of the Fatmetto : a Tribute to Ote South Carolina Regiment in the 
War with Mexico (Charleston, 1848) ; 2 he Eye and the Wing, poems, 
(New York, 1848) ; 2 he City of the Silent (1850). To dramatic 
hteratnre lie contributed Norman Maurice ^ or the Man of the People 
(Richmond^ i8si) ; and Michael Bonham, or the Tali of the Alamo 
(Richmond. 1852). His romances ot the American Revolution— r/w 
Partisan (rKLO * Metlichampe (1836) ; KcUherine Walton, or the 
Rebel of Dorchester (1851); and others — describe social life at 
Charleston, and the action covers the whole period, with portraits of 
the poHtic.al and military leaders of the time. Of border tales the 
list includes Guy Rivers, a Tale of Georgia (1834) • Richard Hurdis 
(1838) ; Border Beagles (1840) ; Beauchampe (1842) ; Helen Halsey 
(1845) ; The Golden Christmas (1852) ; and Charlemoni (1856). The 
historical romances are The Yemassee (1833), dealing largely with 
Indian character and nature ; Pelayo (1838) ; Count julien (1845) ; 
The Damsel of Darien (1845) ; The Lily and the Totem ; Vasconaelos 
(1857), which he wrote under the assumed name of " Frank Cooper " i 
and 2 'ke Cassique of Kiawah (i860). Otlicr novels are Carl Werner 
(1838) : Confession of the Blind Heart (1842) ; The Wigwam and the 
Cabin, a collection of Short tale.s (1845-1846) ; Ca.sfle Dismal (1845) ; 
and Marie de Bemiire (1853). Simms's other writings compriftc a 
History of S. Carolina (Charleston, 1840) ; South Carolina in the 
Revolution (Charleston, 1853) ; A Geography of South Carolina 
(1843) : lives ol Francis Marion (New York, 184,1) ; CapU John 
Smith (1846) ; The Chevalier Bayard (1848) and Nathanael Green 
(1849) ; The Ghost of my Husband (1866) ; and War Poetry of the 
South — an edited volume — (1867). Simms was also a frequent 
contributor to the magazines and literary papers, six of which he 
founded and conducted. In the discussion on slavery he upheld the 
views of the pro-.slavery party. He edited the seven dramas doubt- 
fully ascribed to Shakespeare, with notes and an introduction to 
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each pla% Simms* works in 10 vols. were pul$lishecl at New York in 
1882; his PotfWA' (2 vols., Nt;w York) ii^ « 

See his biography (boston, 1802), by rjofesf?or William P. Trent. 
A bibliograplucal Lii^t of the Sejmrate Writings of W, G, Simms of 
South Carolina (Nfew York, 1906) was compiled by O. Wegelin. 

SIMNEL, LAMBERT (il. 1477-1534), Efiiglish impostor, was 
probably the son of a tradesman at Oxford. He was about ten 
years old in 1487, and was described as a handsome youth of 
intelligence and good manners. In i486, the year following 
the acce.ssion of Henry VII., rumours were disseminated by the 
adherents of the Yorkist dynasty that the two sons of Edward 
IV., who had been murdered in the Tower of London, were still 
alive. A young Oxford priesl, Richard Symonds by name, 
conceived the project of putting forward the boy Simnel to 
impersonate one of these princes as a claimant for the crown, 
with the idea of thereby procuring for himself the archbishopric 
of Canterbury. He set about instructing the youth in the arts 
and graces appropriate to his pretended birth ; but meanwhile 
a report having gained currency that the young earl of Warwick, 
son of Edward J V.’s brother George, duke of Clarence, had died 
in the Tower, Symonds decided that the impersonation of this 
latter prince would be a more easily credible deception. It 
is probable that Symonds acted throughout with the connivance 
of the Yorkist leaders, and especially of John de la Pole, carl 
of Lincoln, himself a nephew of iCdward 1 V., who had been named 
heir to the crown by Richard III. The Yorkists had many 
adherents in Ireland, and thither Lambert Simnel was taken 
by Symonds early in 1487 ; and, gaining the support of the 
earl of Kildare, the archbishop of Dublin, the lord chancellor 
and a powerful following, who were, or pretended to be, con- 
vinced that the boy was the earl of Warwick escaped from the 
Tower, Simnel was crowned as King Edward in the cathedral 
in Dublin on the 24th of May 1487. Messages asking for help 
were sent to Margaret, duchess of Burgundy, sister of Edward 
IV., to Sir Thomas Broughton and other Yorkist leaders. 

On the 2nd of February 1487 Heniy VII. held a council at 
Slieen to concert measures for dealing with the conspiracy. 
Elizabetli Woodville, widow of Edward IV., was imprisoned in 
the convent of Bermondsey ; and the real earl of Warwick 
was taken from the Tower and shown in public in the streets of 
London. But although Ijncoln is said to have conversed with 
Warwick on this occasion, he fled abroad immediately after the 
council at Sheen, where he was present. In Flanders, Lincoln 
joined Lord Lovell, who had headed an unsuccessful Yorkist 
rising in i486, and in May 1487 the two lords proceeded 10 Dublin, 
where they landed a few days before the coronation of Lambert 
Simnel. They were accompanied by 2000 German soldiers 
under Martin Schwartz, procured by Margaret of Burgundy 
to support the enterprise, Margaret having recognized Simnel 
as her nephew. This force, together with some ill-armed Irish 
levies commanded by Sir Thomas Fitzgerald, landed in Lancashire 
on the 4th of June. King Henry was at Coventry when the news 
of the landing reached him, and immediately marched to 
Nottingham, where his army was strengthened by the addition 
of 6000 men. The invaders met with little encouragement 
from the populace, who were not well disposed towards a monarch 
whom it was sought to impose upon them by the aid of Irish 
and German mercenaries. Making for the fortress of Newark, 
Lincoln and Sir Thomas Broughton, at the head of their motley 
forces, and accompanied by Simnel, attacked the royal army 
near the village of Stoke-on-Trent on the i6th of June 1487. 
After a fierce and stubborn struggle in which the Germans 
behaYed with great valour, the Royalists were completely 
victorious, though they left 2000 men on the field ; Lincoln, 
Schwartz and Fitzgerald with 4000 of their followers were killed, 
and Lovell and Broughton disappeared never to be heard of 
again. The priest S3rmonds, and Simnel were taken prisoners. 
The former was consigned to a dungeon for the rest of his life ; 
but Henry VIL, recognizing that the youthful pretender had 
been a tool in the hands of others and was in him.self harmless, 
pardoned Lambert Simnel and took him into his own service 
in the menial capacity of scullion. He was later promoted 
to be royal falconer and is said to have afterwards become a 


servant in the household of Sir Thomas Lovell. The date of 
Simnel’s death is unknown, but he is known to have been still 
living in the year 1534. 

See Rolls of Parliament. VI. \ Francis Bacon, History of Henry VI 
with notes by J. R. Lumby (Cambridge, 18H1) ; llicliard Bagwell, 
Ireland under the Tudors (3 vols., Loudon, 1885-1890) ; Janies 
Gairdner, Henry VI 1 . (London, 1889) and Letters and Papers Ulus- 
troHm of the reigns of Richard III. and Henry VII. (“ Rolls " senes, 

2 vols., London, 18O1-TSO3) ; The Political History of England^ 
vol. v., by H. A. L. Fi.sher (London, 190O) ; and W. Busch, England 
under the Tudors (1895). For a contemporary account ol Simnel's 
imposture, see Polydore Vergil, Msion'ae, to which all the 

later narratives are indebted. (R. J. M.) 

SIMOCATTA,^ THEOPHYLACT, Byzantine historian, a native 
of Egypt, flourished at Constantinople during the reign of 
Heraclius (610-640), under whom he held the office of imperial 
secretary. He is best known as the author of a history, in 
eight books, of the reign of the emperor Maurice (582-602), 
for which period he is the best and oldest authority. The work 
describes the wars with the I^ersians, the Avars and Slavs, and 
the emperor’s tragic end. “ His want of judgment renders him 
diffuse in trifles and concise in the most interesting facts ” 
(Gibbon), but his general trustworthiness is admitted. The 
history contains an introduction in the form of a dialogue 
between History and Philosophy. Photius (cod. 65) while admit- 
ting a certain amount of gracefiilne.ss in the language, blames 
tlie author’s excessive use of figurative and allegorical expressions 
and moral sentiments. While the vocabulary contains many 
strange and affected words, the grammar and syntax are on the 
whole correct (ed. pr. by J. Pontanus, 1609; best edition by 
C. de Boor, 1887, with a valuable Index Graecitatis). 

Simocatta was also the author of Physical Problems {^Awoplai tpvfftKal) 
in dialogue form, deahng with the nature of animals and especially ol 
man (ed. J. Ideler in Physia et media Gvaea minoreSy i. 1841) ; and 
of a collection of 85 letters (moral, rustic, erotic), the suppc^sefl 
writers of wdiich are either fictitious or well-known personages 
(Antisthenes to Pericles, Socrates to Plato, Socrates to Alcibiades) 
The best edition is by R. flercher in Epistolographi Graeci (1873). 
The letters were translated into Latin (1509) by C'opernicus (re- 
printed 1873 by F. Hipler in SpuUegium Cupernicanum)* 

See C. Krumbacher, Geschichte der bysantinischen Liieratur (1897). 

S1M0N» ABRAHAM (1622-1692), English medallist and 
modeller, was born in Yorkshire in 1622. He was originally 
intended for the church, but turned his attention to art, and, 
after studying in Holland, proceeded to Sweden, where he was 
employed by Queen Christina, in whose train he travelled to 
Paris. He returned to England before the outbreak of the Civil 
War, and attained celebrity by his medals and portraits modelled 
in wax. During the Commonwealth he executed many medals 
of leading parliamentarians, and at the Restoration he was 
patronized by Charles IL, from whom he received a hundred 
guineas for his portrait designed as a medal for the proposed 
order of the Royal Oak. Having incurred the displeasure of 
the duke of York, he lost the favour of the court, and died in 
obscurity in 1692. Among the more interesting of his medals 
are those of the 2nd earl of Dunfermline, the 2nd earl of 
Lauderdale and the ist earl of Loudon ; that of the duke of 
Albemarle, and many other fine medals, were modelled by 
Abraliam Simon and chased by his brother Thomas Simon (7.2/. )w 

SIMON, SIR JOHN (1816-1904), English surgeon and sanitary 
reformer, was bom in London on the lolh of October 1816. His 
father, Louis Michael Simon, was for many years a leading member 
of the London Stock Exchange. Botli his gnmdfatliers were 
French emigrants, who carried on business in London and Bath 
respectively. His father died at almost ninety-eight, and his 
mother at nearly ninety-five years of age. Simon Vas educated 
at a preparatory school in Pentonville, spent seven years at 
Dr Burney’s school in Greenwich, and then ten months with a 
German Pfarrer in Rhenish Prvis.sia. His father intended him 
for surgery, and he began the study of medicine on ist October 
1833, when he was a few days short of seventeen. He was an 
apprentice of Joseph Henry Green, the distinguished surgeon at 
St Thomas’s, well known for his friendship for Samuel Taylor 
Coleridge, whose literary executor Green became. He became 

^ Other forms of the name are Simocattos, Simocatos, Simocates. 
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a demonstrator of aniitorty, and was assistant surgeon to King’s 
College Hospital for several years ; and in the autumn of 1847 
he was appointed surgeon and lecturer on pathology at his old 
school, St Thomas’s, where, with pogressiye changes, he con- 
tinued to remain an officer. His life wa.s divided l>etween two 
great pursuits — the career of a surgeon, and the mastery and 
solution of many of the great problems of sanitary science and 
reform. In the spring of 1844 he gained the first Astley Cooper 
prize by a physiological essay on the thymus gland, and the 
following year was elected a fellow of the Royal Society. In 
1847 h« gave his first lecture at St Thomas’s Hospital, on the 
“ Aims and Philosophic Method of Pathological Research,” 
followed a little later by lectures on general pathology in relation 
to the principles of diagnosis, and the treatment of disease. 
These lectures were of great importance at the time, and of the 
utmost value in directing energy into new and profitable channels 
of work. Simon published many clinical surgical lectures of 
the greatest importance, and contributed a masterly article on 
“ Inflammation ” to Holmes’s System of Surgery ^ which has 
become a classic of its kind. It was, however, on his appoint- 
ment in 1848 as medical officer of health to the City of London, 
and afterwards to the government, that Simon’s great abilities 
found scope lor congenial exercise. He stimulated and guided 
the development of .sanitary science, until it reached in England 
the highest degree of excellence, and gave an example to the 
civilized world. It is impossible to overestimate the value of 
.Sir John Simon’s work, or the importance of his influence in the 
furtherance of the public health and the prevention of disease, 
and in inculcating right metliods of medical government. In 
1878, after filling other offices in the Royal College of Surgeons, 
he became its president, and in 1887 was created K.C.B. It was 
largely due to his advocacy that the new St Thomas’s Hospital 
was rebuilt on its present site after it was compelled to leave 
its old habitation near London Bridge. As a surgeon, Simon’s 
work came second to his interest in sanitary science, but he 
claimed priority over Cock in the operation of perineal puncture 
of the urethra in cases of retention from stricture. He died 
on the 23rd of July 1904. (W.MacC). 

SIMON, JULES FRANCOIS (1814-1896), French statesman 
and philosopher, was bom at Lorient on the 27 th of December 
1814. llis father was a linen-draper from Lorraine, who abjured 
Protestantism before his second marriage, of which Jules Simon 
was the son, with a Catholic Breton. The family name was 
Suisse, which Simon dropped in favour of his third prenomen. 
By dint of considerable sacrifice he was able to attend a seminary 
at Vannes, and was for a short time usher in a school before, 
in 1833, he became a student at the £cole Normale in Paris. 
There he came in contact with Victor Cousin, who sent him 
to Caen and then to Versailles to teach philosophy. He helped 
Cousin, without receiving any recognition, in his translations 
from Plato, and m 1839 became his deputy in the chair of 
phil(j.sophy at the Sorbonne, with the meagre salary of 83 francs 
per month. He also lectured on the history of philosophy at 
the ficolc Normale. At this period he edited the works of 
Malebranche (2 vols., 1842), of Descartes (1842), Bossuet (1842) 
and of Amauld (1843), and in 1844-1845 appeared the two 
volumes of his Histoire de Vecole Alexandrie, He became a 
regular contributor to the Revue des deux mondes, and in 1847, 
with Am6d6e Jacques and fimile Saisset, founded the Lthei^ 
de penser, with the intention of throwing off the yoke of Cousin, 
but he retired when Jacques allowed the insertion of an article 
advocating the principles of collectivism, with which he was at 
no time in sympathy. In 1848 he represented the C6tes-du- 
Nord in the National Assembly, and next year entered the 
Council of State, but was retired on account of his republican 
opinions. His refusal to take the oath of allegiance to the govern- 
ment of Louis Napoleon after the coup d^etat was followed by 
his dismissal from his professorship, and he devoted himself to 
philosophical and political writings of a popular order. Le 
Devoir (1853), which was translated into modem Greek and 
Swedish, was followed by La Religion natureUe (1856, Eng. 
trans., 1887), La Liherte de conscience (1857), La LiheriS politique 


(1850^, La Liherte \iviU (1859), VOwonhe V&cole 

(1864), Le Travail (i866), VOuvrier de huit ans (1867) and others. 

In 1863 he was rcturnSd to the Corps L6gislatif for the 8th 
circonscription of the Seine, and supported “ les Cinq ” in their 
opposition to the gotemment. He became minister of instruc- 
tion in the government of National Defence on the 5th of 
September 1870. After the capitulation of Paris in January 
1871 he was sent down to Bordeaux to prevent the resistance 
of Gambetta to ' ’ peace. But at Bordeaux Gambetta, who had 
issued a proclamation excluding from the elections oflicials 
under the Empire, was all powerful. He affected to dispute 
Jules Simon’s credentials, and issued orders for his arrest. 
Meanwhile Simon had found means of communication with 
Paris, and on the 6th of E'ebruary was reinforced by Eugene 
Pelletan, E. Arago and Garnier-Pag^s. Gambetta resigned, 
and the ministry of the Interior, though nominally given to 
Arago to avoid the appearance of a personal issue, was really 
in Simon’s hands. Defeated in the department of tiie Seine, he 
sat for the Marne in the National Assembly, and resumed the 
portfolio of Education in the first cabinet of M. Thiers’s presidency. 

He advocated free primary education yet sought to conciliate 
the clergy by all the means in his power ; but no concessions 
rc^moved the hostility of Mgr. Dupanloup, who presided over 
the commission appointed to consider his draft of an elementary 
education bill. The reforms he was actually able to carry out 
were concerned with secondary education. lie enomraged the 
study of living languages, and limited the attention given to 
the making of Latin verse ; he also encouraged independent 
methods at the Ecole Nonnale, and set up a school at Rome 
where members of the French scht)ol of Athens should spend 
some time. He retained office until a week before the fall of 
Thiers in 1873. He was regarded by the monarchical right as 
one of the most dangerous obstacles in the way of a restoration, 
which he did as much as any man (except perhaps the comte de 
Chambord himself) to prevent, but by the extreme left he was 
distrusted for his moderate views, and Gambetta never forgave 
his victory at Bordeaux. In 1875 he became a member of the 
French Academy and a life senator, and in 1876, on the resigna- 
tion of M. Dufaure, was summoned to form a cabinet. He 
replaced anti-republican functionaries in the civil service by 
republicans, and held his own until the 3rd of May 1877, when 
he adopted a motion carried by a large majority in the Chamber 
inviting the cabinet to use all means for the repression of clerical 
agitation. His clerical enemies then induced Marshal MacMahon 
to take advantage of a vote on the press law carried in Jules 
Simon’s absence from the Chamber to write him a letter regretting 
that he no longer preserved his influence in the ChamW, and 
thus practically demanding his resignation. His resignation 
in response to this act of the president, known as the Seize 
Mai,” which he might have resisted by an appeal to the Chamber, 
proved his ruin, and he never again held office. He justified his 
action by his fear of providing an opportunity for a coup d^itat 
on the part of the marshal. The rejection (1880) of article 7 
of Ferry’s Education Act, by which the profession of teaching 
would have been forbidden to members of non-authorized < 
congregations, was due to his intervention. He was in fact the 
chief of the left centre opposed to the radicalism of Jtiles Gr^vy 
and Gambetta. He was director of the Gatdois from 1879 
i88i,and his influence in the country among moderate republicans 
was retained by his articles in the Matin from 1882 onwards, 
in the Journal des Debats, which he joined in 1886, and in the 
Temps from 1890, 

He left accounts of some of the events in which he had participa:^ 
in Souvemrs du 4 sepUmbre (1874), Le Gouvernement die M. Thiers 
(2 vols., 1878), in Mdmoires des autres (1889), Nouveaux mdmoires des 
autres (1891) and Les Detniers memoires des autres (1897), while his 
sketch of Victor Cousin (1887) was a further contribution to con- 
temporary liistory. For his personal history the Premiers mimoires 
(1900) and Le Soir de ma fourtUe (1902), edited by his son Gustave 
Simon, may be supplemented by X^n S6ch6'8 Figures bretonnes, 
Jules Simon, sa vie, son ofuure (new ed., 1898), and G. Picot, Jules 
Simon: notice historique . . . (1897) ; also by many inferences to 
periodical literature and collected essays in Hugo P. Tlueme's Guide 
bibliographique de la litLjranf. de tSoo 4 /qo6 1(1907). 
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SIMOW MAGUS (‘‘Simon the Magician’’; Gr. /myos, a 
wizard), a character who appears in the Jjfew Icstament and 
also in the works of the Christian FaUhers. In Acts viii. 5-24 
he is portrayed as a famous sorcerer in Samaria who had been 
converted to Ciiristianity by Philip. His ‘personality has been 
the subject of considerable discussion. The conclusions to 
which the present writer has been led are mainly as follows ; 
(i) that all we know of the original Simon Magus is contained 
in Acts ; (2) that from very early times he has been confused 
with another Simon ; (3) that the idea that Simon Magus is 
merely a distortion of St Paul is absurd. 

As regards the story of Act.s viii. 3 24, it will sufticc to make a few 
remarks. First it is interesting to note that Simon Magus was 
older than Christianity. The first missionary enterprise 
of the nascent Church brought it into contact with a 
magician who had lor a long time amazed the people of Samaria 
with his sorceries (<'. ii). This per.son gave hiinsell out to be " sonic 
great one," but the popular voice defined his claims by saying 
" this man is that power of God which is called Great." Such a 
voice of the people cannot be imagined m Judaea, but Samaria was 
more open than J udaea to tlie influence of Greek ideas. Readers of 
Philo are familiar with the half-pi jilosopliical and half-mythological 
mode of thought by which the " powers of Cod ” are substantialized 
into ind(!perKlent personalities. There were powers of all sorts, 
powers of help and salvation and also powers of punishment (Philo i. 
431). It was tlirough tliesc powers that the incoiporeal world of 
thought was framed, wdiich served as the archetyjio of this world 
of appearance. The various powers arc sometimes summed up 
under the two heads of / 9 a<ri\tK^) and cmpyrnKf), which correspond 
to the two names Ki'ipiof and Beds. Wliich of them — if it is lawful 
at all to argue from Alexandria to baiiiaria — is to be identified 
with the one called " great " we have no means of deciding. Not- 
withstanding his own .success as a magician Fimon Magus was 
amazed in his turn at the superior power of Christianity. But lie 
did not understand that this power was spoilt by sclf-.seoking, and 
his oiler of money to the Apostles, to enable him to confer the gift 
of tlic Holy Ghost, has branded his name for ever through the use 
of the word ' simony " (<7.^.). He was, however, a baptized Chri.stian, 
and accepted with meekness the rebuke of Peter. The last that 
we hear of him is his humble entreaty to the Apostles to pray for him. 
Had the writer of Acts known anything of his subsequent adventures, 
he might certainly have been expected to give .some hint of them. 

There is no reason for identifying the Simon Magus of Acts with 
the Simon, also a magician, who was a friend of Felix, and employed 
by liim to tempt Drusilla away from her husband Azizus, the iang 
of the Emesi. The name Suuon was common, and so was the claim 
to magical powers. But tne Simon of Jo.sephus {Ant. xx. 7, § 2) 
is expressly declared to have been a Jev/ and a native of Cyprus. 

The Apostolic Fathers say nothing about Simon Magus, but 
with Justin Martyr wc g^.^ startling developments. In his 
JuMiln Apology, written in a.d. 138 or 139, he tells us that one 
Simon, a Samaritan, Irom a village called Gitta or Gittae 
(see Ency, Bill. iv. col. 4538), performed such miracles by magic 
acts in Rome during the reign of Claudius, that he was regarded 
as a god and honoured with a statue " in the river Tiber, between 
the two bridges, having an inscription in Latin as follows : Simoni 
Dko Sancto." " And almost all the Samaritans," he goes on to 
say, “ and a few among the other nations, acknowledge and adore 
him as first God. And one Helen, who went about with him 
at that time, whw before had had her stand in a brothel, they say 
was the first thought that was brought into being by him " {.4pol. 1. 
20. 1-3). Justin goes on to speak, as from personal knowledge, 
of the feats ol magic performed by Menander, another Samaritan 
and a disciple of Simon's, who ^ ersuadei- his followers that they 
would never die. After Menander Justin proceeds to speak of 
Marcion, who was still teaching at the time. The followers of Simon 
Magus, of Menander and of Marcion, he says, were all called 
Christians, but so also Epicureans and Stoics were alike called 
philosojihers. He had himself composed a treatise against all the 
nercsies that there had been, which he was willing to present to 
the imperial family i^Apol. i. 2(». 4-8), As Justin was himself a 
Samaritan it is natural . that hi.s fellow-countrymen should bulk 

» in his eyes. Accordingly we find him reverting to Simon 
eiiander in a later passage of the same Apology, w'here he 
repeats that in the royal city of Rome, in the time 01 Claudius Caesar, 
Simon so astonished. " the holy Senate " and the Roman people 
that he W'as worshipped as a god anti honoured with a statue {Apol. 
i. 56), which Justin petitions to have taken down. In the Second 
Apology also there is a passage which seems mutilated or mis- 
placed, in which he declares himself to have " despised the impious 
and misleading teaching of the Simonians in ms own nation " 
{Apol. ii. 15. 1). In the Dtalogne (349 c, ch. 120) he prides himself 
on the independence and love of truth which he haci displayed in 
the Apology. " For," he says, " in writing to Caesar, I showed no 
regard even for any of my own nation, but said that they were 
deceived by trusting in a magician of their own race, Simon, whom 


they assert to be God, above all rule and authority and power ” 
(cf. Eph. i. 21). 

Such is the testimony of Justin ; what is it worth ? In 1574, 
during the pontificate of Gregory Xlll., a stone was dug up m the 
island of the Tiber bearing the inscription — " Semoni Sango Deo 
Sacrum Sex. Pompeius " (see Semo Sancus). This discovery has 
led many to suspect that Justin Mai tyr had somehow been hoaxed. 
The stone is not the only one of its kind, and it is a .serious charge 
to bring against Justin to suppo.se him guilty of so silly a confusion 
as this. But Justin Martyr was decidt‘dly wcaK in history, and 
it is not unreasonable to suppose that he may have confused the 
Simon of Acts with a heretical leader of the same name who hved 
much nearer to his own time, especially as this other Simon also 
had a great reputation for magic. A full century must have elapsed 
between the conversion of Simon Magus to Christianity and the 
earhest date possible {which is the one that we have adopted) for 
the composition of Justin Martyr's First Apology. That work is 
assigned by Schmiedel and others to about a.d. 152. Justin Martyr 
could not have been mistaken as to the fact that the bulk of his 
countrymen were followers of a religious leader named Simon, 
whose disciple Menander he seems to speak of as an elder con- 
temporary of liis own. But having a mind void of historical per- 
spective he identified this Simon with Simon Magus. 

When once this identification had been made by Justin, it was 
taken for granted by almost all subsequent writers. The tempta- 
tion to trace all heresy to one who hao been condemned by Peter 
was too strong for the Fathers. ^ Dr George Salmon brought light 
into darkness by distinguishing between Simon of Gitta and the 
original Simon Magus. What has not perhaps been so clearly 
perceived is the consequence that all that is told about Helen refers 
to the later Simon. 

With Hege.sippus, who wrote during the episcopate of Elcutherus 
(a.d. 176-189), as with Justin, Simon hoacks the list of 
heretics, but there is no identification of him with Simon 


Magus; indeed, the 
iv. 22). 


context plainly excludes it (Eus. H.E. 
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During the same episcopate Irenaeus was appointed bishop of 
Lyons. In his work Against Ilcrcsu's (i. iG) wc hear for the first time 
of opposition on the part of Simon to the Apostles after . 
his pretended conversion. His magic, we are told, pro- 
cured him the honour of a statue from the emperor Claudius. He was 
glorified by many as God, and he taught that it was he who appeared 
among the Jews’ as the Son, in Samaria as the Father and among 
other nations as the Holy Spirit. He was indeed the higliesi power, the 
Father, who is above all, but he consented to be called by whatever 
name men chose to give him. Irenaeus then goes on to tell how at 
Tyre Simon rescued Helen from prostitution, and look her about with 
him, saying that she was the first thought of his mind, the mother 
of all things, by whom in the beginning he bad conceived the idea 
of making angels and arch-angels. For that this Thought {fvroia), 
recognizing her father's will, had leapt forth from him, and 
Bcended to lower regions, and generated the angehc powers l^y whom 
this world was made. But after she had done so s^e was detained 
by them through ill-will, since they did not wish to be thought the 
offspring of any other being. For, as for himself, they knew nothing 
at ml about him. But his Thought had been detained by the angelic 
powers which had been sent forth from her, and had been subjected 
by them to every indignity, so that she might not return on high 
to her own father, insomuch that she was even enclosed in a human 
body, and for age after age transmigrated into diflerent female 
forms, as though from one vessel into another. For she had been 
also in that Helen who was the cause of the Trojan AVar. But 
while she passed from body to body, and consequently suffered 
perpetual indignity, she had at the last been prostituted in a brothel ; 
she was " the lost sheep." Wherefore he himself had come to free 
her from her lx)nds, and to confer salvation upon men through 
knowledge of himself. For as the angels were mismanaging the 
world, owing to their individual lust for rule, he had come to set 
things straight, and had descended under a chahged form, likening 
himself to the Principalities anrl Powers through whom he passed, 
so that among men he appeared as a nxan, though he was not a man, 
and was thought to have suffered in Judaea, though he had not 
suffered. But the prophets had delivered their prophecies under 
the inspiration of the world-creating angels : wherefore those who 
had their hope in him and in Helen minded them no more, and, as 
being free, did what they pleased ; for men were saved according 
to his grace, but not according to just works. For works were not 
just by nature, but only by convention, in accordance with the 
enactments of the world-creating Angels, who by precepts of this 
kind sought to bring men into slavery. Wherefore he promised that 
the world should be dissolved, and ^at those who were his should 
be freed from the dominion of the world-creators. Irenaeus con- 
cludes his account by saying that this Antinomian teaching had its 
logical consequence m his zollowers, *v\rho lived licentious fives and 
practised every kind of magic. They also, he adds, worshipped 

^ Clement of Alexandria {Strom, vii. § 107) alone seems to have 
an inkling that there was something wrong. He puts Simon after 
Marcion, and yet refers in the same breath to his acceptance of 
Peter’s preaching. 
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images of Simon under the form of Zeus, and of Helen under that of 
Athena. They wore called Simonianiy and were iJtio introducers of 
" knowledge falsely so called." In the next chapter Ircnaeus speaks 
of Menander, who was also a Samaritan, as the successor of Simon, 
and as having, like him, attained to the highest pitch of magic. 
His doctrine is represented as being the same as that of Simon, only 
that it was this time who was the saviour of the world. 

It is evident that the Samaritans were not to be outdone by the 

i ews, tliat Mount Gerizim was once more being set up against 
erusalem, and that a bold bid was being made by tlie hated 
amaritans for a world-wide rchgioii, which should embrace Pagans 
as well as Christians. But before such an amalgam of paganism and 
Christianity could be propounded, it is evident that Christianity 
must have been for some httlc time before the world, and that the 
system cannot possibly be traced back to Simon Magus. Is it not 
this early struggle between Jewish and Samaritan universalism, 
involving as it did a struggle of religion against magic, that is really 
symbolized under the wild traditions of the contest between Peter 
and Simon ? ^ 

Tcrtullian is fond of alluding to Simon Magus. He says that he 
offered money for the Holy Spirit {De'fuga, 12 ; De anima, 34), that 
TBrtuWma cursed by the Apostles and expelled from the faith 

' {De idol. 9), that he consoled himself for the loss of the 
Spirit by the purchase of Helen of I'yre {De an. 34), that he was 
honoured at Rome with a statue bearing the inscription " Sancti 
Dei " [Apol. 13), that the Stmonianae tnagiae disciptina had been 
condemned by Peter {De praescr. 33), and that in Ids own day (he 
died in a . d . 220) the followers of Simon professed to raise the souls 
of prophets from the dead {De anima y 57). In a list of heretics 
Marcion, Valentine and Apelles are followed by Hebion and Simon, 
whom we may take as standing respectively for Jewish and Samaritan 
t)rpes of Christian heresy {De praescr. 10). But the imjiortant 
passage is the account of his doctrine in Dc antmUy 34, which is 
-evidently derived from the same source as that of Ircnaeus. The 
p.seudo-Tertullian in the short treatise Against dll Heresies lets us 
know that the being whom the Most High God came down to seek 
was Wisdom. Tlus is important as bearing upon the connexion 
between Simon and Valentinus. In the Clementine Hotnihes (ii. 25) 
it is said that Simon called Helen <ro0ia. 

We now come to the important testimony of Hippolytus {c. a.d. 
218-^22). In his Rejutatio omnium haeresium he gives the same 
account as Irenaeus with certain slight differences, which 
dfg. indicate a common source rather than direct borrowing. 

The word used for the Thought of the first Father, which 
in Justin is irvoia, and which the translator of Irenaeus renders 
by conceptio and Tertullian by injectio, is in Hippolytus irCvota. 
We are told that Simon allegorized the wooden horse and *' Helen 
with the lamp," * and applied them to himself and his ivlvota. 
Upon the story of " the lost sheep " Hippolytus comments as 
follows. “ But the liar was enamoured of tlus wench, who.se name 
was Helen, and had bought her and had her to wife, and it was out 
of respect for his disciples that he invented this fairy-tale " {Ref 
0. H. vi. 19). To this he adds a scatliing indictment against the 
licentiousness of the Simonians.* Hippolytus speaks in language 
similar to tliat of Irenaeus about the variety of magic arts practised 
by the Simonians, and also of their having images of Simon and 
Helen under the forms of Zeus and Athena. But here he has a 
sign^cant addition. " But if any one, on seeing the images either 
of Simon or Helen, shall call them by those names, he is cast out, 
as showing ignorance of the mysteries." From this it is evident ^at 
the Simonians did not allow that they worshipped their founders. 
Lipsius conjectured that the supposed worship of Simon and Helen 
was really that of Hercules-Melkart and Selene-Astarte. Baur 
before him made Simon = the Sun. In the Clementine 
Recognitions Helen is called Luna (ii. 8, 9)^ and in the Homilies she 
is mystically connected with the lunar month {Horn. ii. 23). 

Hippolytus, like the rest, identified Simon of Gitta {'Llfmv 
6 VirrTfrdt, vi. 7) with Simon Magus. Reduced to despair, ho says, 
by the curse laid upon him by Peter, he embarked on the career 
that has been described. " Until he came to Rome also and fell foul 
of the Apostles. Peter withstood him on many occasions. At last 
he came (here some words are missing) and began to teach sitting 
under a plane tree. When he was on the point of being shown up, 
he said, m order to gain time, that if he were buried alive he would 1 
rise again on tlie third day. So he bade that a tomb should be dug 
by his disciples and that he should be buried in it. Now they did 
what they were ordered, bht he remained tliere until now : for he 
was not the Christ." 

Prefixed to this account of Simon, which, except in its dramatic 
close, so nearly tallies with that of Irenaeus, is a description of a 
book of wliich he was the author. It is tooted under the title of 
The Declaration (vi. 14, 18) or The Great DeclartUion (vi. ii). The 

1 The acTOunt given by Irenaeus should be corap^ed with what 
is said of Simon Magus in the Clementine Homilies , ii. 22, where the 
xival^ between Jews and Samaritans becomes evident (cf. Re^ 
cognitionsy i. 57). 

• On this see Epiph, xxi. 3. 

■ Hippolytus says the free love doctrine was held by them in its 
frankest iozm. 
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longest extract from if^is in vi. 18, but otliers occur here oM there/ 
and, Where not explicitly quoted, it still underlies the statements 
of Hippolytus. It i.^ wnyen in a myvStical and pretentious style, 
but the philosophy of it, if allowance be made for the allegorical 
method of the time, is by no means to be despised. As Hippolytus 
himself in more than one place (iv. ^i, vi. 20) points out, it is an 
carUer form of the Valentiniau doctnne, but Uicrc are tilings in it 
wluch remind us of the Stoic physics, and much u.se is made of the 
Aristotelian distinction between ^i^/ryeta and dOvaats. 

Starting from the assertion of Moses that God is " a devouring 
fire " (Deut. iy. 24), Simon combined therewith the philosophy 
Heraclitus wliich madr fire tlic first principle of all things. This 
first principle he deiiomiuated a " power witliout end {Siivafus 
dir^pavTot), and he declared it to dwell in Uic sons of men, beings 
bom of flesh and blood. But fire was not the simple tiling that the 
many imagined, and Simon distinguished between its hidden and 
its manifest qualities, maintaining, like Locke, that the former wore 
tile cause of the latter. Like the Stoics he conceived of it as an 
intelhgent being. From this ungenerated being sprang the generated 
world of wliich we know, whereof there were six roots, having each 
its inner and its outer side, and arranged in pairs {evl^vylat) as 
follows: voCt and iirlvoia^o'i>puv6s and 7^; pujvii and 6vofui^ 
ffXtos and eeXi^ptf ; Xo7«r^c6t and = dfip and 08 wp. These 

six roots are also called six powers. Commingled with them 
all w^ the great power, the " power without end." This was that 
" which stands, which stood and yet shall stand." It existed 
potentially in every child of man, and might be developed in each 
to its own immensity. The small miglit become great, the point be 
enlarged to ii^nity (iv. 51, v. 9, vi. 14). This indivisible point 
wliich existed in the body, and of wliich none but the spiritual knew, 
was the Kingdom of Heaven, and tlie ^rain of mustard-seed (v. 9). 
But it rested with us to develop it, and it is tliis responsibility which 
is referred to in the words — " that we may not be condemned with 
the world " (i Cor. xi. 32). For if the image of the Standing One 
were not actualized in us, it would not survive the death of the 
body. “ The axe," he said, " is nigh to the roots of the tree. Every 
tree that bringeth not fotth good fruit is cut down and cast into the 
fire " (cf. Matt. iii. 10). 

The whole book is a aueer mixture of Hellenism and Hebraism, 
ill wliich the same methoa of allegory is applied to Homer and Hesiod 
as to Moses. There is a physiological interpretation of the Garden 
of Eden. The five books of Moses are made to represent the five 
.senses. There is a mystical passage on the unity 01 all things, sug- 
gestive of " the hymn the Brahman sings." Its language seems to 
throw light, on the story about Helen. " Tliis," he says, " is one 
power, divided between above and below, self-generating, self- 
increasing, self-seeking, self-finding, being its own mother, its own 
father, its own sister, its own spouse, its own daughter, its own son. 
mother, father, an abstract unity, being the root of all things 
(Hipp. Ref. O, H. vi. 17). That a leiimed man like Hippolytus 
should refer a work which contains quotations from the Episties and 
Gospels to Simon Magus, who was probably older than Jesus Christ, 
shows tile extent to which men can be blinded by religious bigotry. 

Next ill order conies Origeii, who was ordained priest in a.d. 231 
(Eus. H. E. vi. 23^ 26). The most interesting point in his evidence 
relates to the decline of the Samaritan attempt to establish 
a world religion. After speaking of Dositheus the Samari- ongm, 
tan, who persuaded some of his countrymen that he was the Christ 
prophesied by Moses, he goes on to say ; " Also .Simon the Samaritan, 
a magician, wished to filch away some by liis magic. And at tiie 
time uidecd he succeeded in his deception, but now I suppose it is 
not possible to find 30 Simonians altogotiier in the world ; and 
perhaps I have put the number higher than it really is. But in 
Palestine there arc very few, and in the rest of tlie world, in which 
he wished to spread liis own glory, his name is nowhere mentioned. 
If it is, this is due to tiie Acts of the Ajpostles. It is the Cl^stians 
who say what is said about him, and it has become plain as daylight 
{h ivdpytia ipapriLfptjaer') that Simon was nothing divine ** (Origen, 
Coni. Cels. i. 3^). Origen also mentions that some of the sect were 
called Heleniam (v. 62). 

The treatise of the pseudo-Cyprian De Rabaptismaie is assigned by 
some to about a.d. 260. The writer says that on the strength of 
the words of John, that " we were to be baptized with _ 
the Holy Ghost and with fire," the Simonians maintained 
that the orthodox baptism was a mere form, and that they 
had the real baptism, for, as soon as their neophytes went down into 
the water, a fire appear^ on it. The writer does not dispute the 
fact, but is at a loss what to make of it. Was it a bit of jugglery, or 
a natural phenomenon, or a piece of self-Kleception, or an effect of 
magic ? In advocacy of this^ptism, we are told, tjiere was com- 
posed by tiie same heretics a book which was inscribed the Preachine 
of Paul. 

Amobius (early in the 3rd century) introduces us to a hew phase 
of the Simon-legend. " They had seen," he says, ** the oar oi Smon 
Magus blown away by the mouth of Peter and vanish. at 
the name of Christ. They had seen, I say, him who 
trusted in false gods and was j^trayed by those godS in their fear, 
brought headlong down by his own weight, he witn l^oken legs, and 
afterwards be carried to Brunda an d, e xhausted by suffering and 

* E.g. iv. 51, V. 9, vi'. 97 x 1 , X4, 17. ^ 
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Bhame, fing himself down once more from the ^ 

The immediate sequel shows that behef in this gtorj’ was confined to 
Christiana. ^ 

Eusebius (about a.h. 204-340) follows Justin Martyr and Irenaeus, 
but he adds the statement, which is not derived from them, that 
Bum0lfluM, opposed Simon at Rome undei the reign of Claudius. 

From Uricen's statement one might have tliought that 
the Simonians would have dwindled out altogether by the time of 
ICusebius. But they were still extant in his time, and there is no 
sect of whom he speaks in such unmeasured terms of vituperation.^ 
Eusebius's account of Menander (iii. 2(>) is also based upon Justin 
and Irenaeus. 

St Cyril of Jerusalem (a.d. 346) in the sixth of his Catechetical 
Lectures prefaces his history of the Manichees by a brief account of 
GyriL carUer heresies. Simon Magus, he says, was the father 
of all heresy. After being cast out by the Aposthis he 
came to Rome where, having joined to himseli a profligate woman 
of the name of Helen, he gave out that it was he who appeared as 
the father on Mt. Sinai, and afterwards, not in the flesh, but in 
appearance (fio/fiio-ft) as Jesus Christ, and, finally, as the Holy 
Ghost, according to the promise of Christ. His success at Rome 
w'as 80 great that the emperor Claudius erected a statue to him with 
the inscription Simoni Deo Sancto. The tnumpli of Simon Magus 
was terminated on the arrival of Peter and Paul at Rome. Simon 


Magus had given out that he was going to be translated to heaven, 
and was actually careering through tlie air in a chariot drawn by 
demons when Peter and Paul knelt down and prayed, and their 
prayers brought him to earth a mangled corjjse. 

Such is the form assumed by the legend of Simon Magus about 
the middle of the 4tli century. It is interesting to note in it the 
first introduction of Paul on the scene, at least by name. I'he reader 
wlio is not familiar with the eccentricities of the Tubingen school 
will doubtless be surprised to Icam that the Paul who thus quietly 
slips in at the close of the drama was himself all along the disguised 
villain of the plot, the very Simon Magus whom ho comes to Ovssist 
Peter in destroying (see below). 

Epiphanius (c. a.d. 367) is a writer who has nothing but his 
learning to recommend him. It seems that there were some Simonians 
„ still in existence in his day, but he speaks of them as 

ffbaaluM. extinct. Giita, he says, had sunk from a town 

^ into a village. He makes no mention of the Great De- 

claration ^ but as in several places he makes Simon speak in the first 
person, the inference is that ho is quoting from it, though perhaps 
not verbatim. Talcc, for instance, the lollowing passage : “ But 
in each heaven I changed my form,” says he, “ in accordance with 
the form of those who were in each heaven, that I might escape the 
notice of my angelic powers and come down to the Thought, who is 
none other than her who is also called Prounikos and Holy Ghost, 
through whom I created the angels, while the angels created the 
world and men *' (56 C, D).^* And again, *' And on her account,” ho 
says, ” did I come down ; for this is that which is written in the 
Gospel ‘the lost sheep’” (58 A). Epiphanius further charges Simon 
with having tried to wresl the words of St Paul about the armour 
of God (Eph. vi. 14-16) into agreement with his own identification 
of the ” ennoia with Athena. He tells us also that he gave barbaric 
oamea to ttio ” principalities and powers,” and that he was the 
beginning of the Gnostics. The Law, according to him, was not of 
God, but of ” the sinister power.” * 

The same was the case with the prophets, and it was death to 
believe in the Old Testament. Epiphanius clearly has before him 
the same written source as Hippolytus, which we Imow to have been 
the Great Declaration, The story of Helen is thus definitely shown 
to belong to the second Simon, and not at all to the first. l>r Salmon 
pointed out that Simon was known as a writer to the author of the 
Clementine Recognitions (ii. 38)^ and towards the close of the 4th 
century we find St Jerome quoting from him as such.® 

Two points must by this time have become clear : (i) that 
our knowledge of the original Simon Magus is confined to what 
we are told in the Acts, and (2) that from the earliest 
times he has been confused with another Simon. The 
initial error of Justin was echoed by every subsequent 
writer, with the one exception of Hegesippus, who 
had perhaps not rfead him. There were, of course, obvious 
reasons for the confusion. Both Simons were Samaritans, both 
wereioagicians, and the second Simon claimed for himself what 
was claimed for the earlier Simon by the people, namely, that 
he was the great power of God. But, if the end in view with 
the Fathers had been the attainment of truth, instead of the 
branding of heretics, they could not possibly have accepted the 
Declaration, which contains, as we have seen, the story 
of Helen, with its references to the Gospels, as the work of Simon 


The 

TUblag^m 

theory. 


1 See H.E. ii. 1, 13, 14, iii. 26, iv. ix, 22. 

> 58 D, xxi. 4, rijs ApurrepM SwdiAeus. 

* Comm, on Matt. xxiv. 5 — Ego sum senno Dei, ego sum specipsus, 
ego pira^tus, ego omnipotens, ego omnia Dei. 


Magus. As regards the third point, the difficulty is to maxe 
clear to the ordinary mind why it should he treated at all. But 
as Schmiedcl champions the Tubingen view in the Encyclopaedia 
Biblica, it cannot be overlooked. 

Among the sources of the Simon-legend we have omitted the 
pseudo-Clementine literature and a number of Apocryphal 
Martyria, Passiones and Actus. It is necessary to treat them 
separately in connexion with the Tubingen view, wJiich repre- 
sents Paul as the original Simon. That view is based on these 
works of fiction, of uncertain date and authorship, which seem 
to have been worked over by several hands in the intere.st of 
diverse forms of belief. The romance of Clement of Rome 
exists at present in two forms, in Greek under the name of the 
Clementine Homilies and in a Latin translation by Rufinus, 
which is known as the Recognitions (see Clementine Litera- 
ture). It is contended that the common source of these docu- 
ments may be as early as the ist centuiy, and must have 
consisted in a polemic against Paul, emanating from the Jewish 
side of Christianity. Paul being thus identified with Simon, 
it was argued tliat Simon’s visit to Rome had no other basis 
than Paul s presence there, and, further, that the tradition of 
Peter’s residence in Rome rests on the assumed necessity of his 
resisting the arch-enemy of Judaism there as elsewhere. Thus 
the idea of Peter at Rome really originated with the Ebionites, 
but it was afterwards taken up by the Catholic Church, and then 
Paul was associated with Peter in opposition to Simon, who had 
originally been himself. 

Now it must be conceded at once that the Clementine Homilies 
are marked by hostility to Paul. Prefixed to them is a supposed 
letter from Peter to James, in which Peter is made to write as 
follows : — 

” For some of the converts from the Gentiles have rejected the 
preaclung through me in accordance with the law, having accepted 
a certain lawless and babbling doctrine of the enemy (roi) (x^lpov 
drOpuivov). And this some people have attempted while I am still 
aUve, by various interpretations to transform my words, unto the 
overthrow of the law ; as though I also tliought thus, but did not 
preach it openly : which be far from me ! For to do so is to act 
against the law of God as spoken through Moses, the eternal duration 
01 which is borne witness to by our Lord. Since He said tlius — 
‘ Heaven and earth shall pass away : one jot or one tittle shall 
not pass away from the law ' (cf. Matt. v. i8). Now this He said 
that all might be fulfilled. But tliey, professing somehow to know 
my mind, attempt to expound the words they heard from me more 
wisely than I who spoke them, telling those who are instructed by 
them that this is ray meaning, which 1 never thought of. But if 
they venture on such falsehoods while 1 am still alive, how much 
more when I am gone will those who come after me dare to do so I ” 

It would be futile to maintain that that passage is not aimed 
at Paul. It does not identify Paul with Simon Magits, but it 
serves to reveal an animus which would render the identification 
easy. In the 17th Homily the identification is effected, Simon 
is there made to maintain that he has a better knowledge of 
the mind of Jesus than the disciples, who had seen and conversed 
with Him in person. His reason for this strange assertion is 
that visions are superior to waking reality, as divine is superior 
to human (xvii. 5, 14). Peter has much to say in reply to this, 
but the passage which mainly concerns us is as follows : — 

” But can any one be educated for teaching by vision ? And if 
you shall say, * It is possible,' why did the Teacher remain and 
converse with waking men for n whole year ? And how can we 
believe you even as to the fact that he appeared to you ? And how 
can he have appeared to you seeing that your sentiments are opposed 
to his teaching ? But if you were seen and taught by him for a 
single hour, and so became an apostle, then preach his words, 
expound his meani^, love his apostles, fight not with me who had 
converse with him. For it is against a solid rock, the foundatiofi-stone 
of the Church, that you have opposed yourself in oj^)Osing me. If 
you were not an adversary, you would not be slandering me and 
reviling the preaching that is given through me, in order that, as 1 
heard myself in person from me Lord, when I speak 1 may not be 
believed, as though fforsooth it were I who was condemned and 1 
who was reprobate.* Or, if you call me ' condemned ' {Kareyrtaefitror, 
Gal. ii. ri), you are accusing God ^ho revealed the Christ to me, 
and are inveighing gainst Him who called me 'tossed on the ground 
of the revelation. But if indeed you truly wish to work along'tritb 

* Reading with Schmiedel iSoKlftov tvrot (from I Cor. ix 17) 
in place of tifhoKifioOurot. 
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the truth, learn first from .us what we learnt from Him, and when 
you have become a disciple of truth, become our fellow -workman."* 

Here we have the advantage, rare in ecclesiastical history, 
of hearing the other side. The above is unmistakably the voice 
of those early Christians who hated Paul, pr at all events an 
echo of that voice. But how late an echo it would be hazardous 
to decide. Schmiedel asks, ** How should Paul ever come to be 
in the and, or, as far as the pseudo-Qementine Homilies and 
Recognitions are concerned, even in the 3rd or 4th century, 
the object of so fanatical a hatred ? It is a psychological im- 
possibility.” Yet the love and hatred aroused by strong char- 
acters is not confined to their life-time. There is not the slightest 
reason why there should not have been people in the 3rd or 4th 
century who would have been glad to lampoon Paul. The 
introduction of Pauline features, however, into the representation 
of Simon Magus is merely incidental. The portrait as a whole 
is not in the least like Paul, and could not even have been intended 
for a caricature of him. 

There are other features in the portrait which remind us 
strongly of Marcion. For the first thing which we learn from 
the Homilies about Simon’s opinions is that he denied that God 
was just (ii. 14). By “ God ” he meant the Creator. But he 
undertakes to prove from Scripture that there is a higher God, 
who really possesses the perfections which arc falsely ascribed 
to the lower (iii. 10, 38). On these grounds Peter complains 
that, when he was setting out for the Gentiles to convert them 
from their worship of many gods upon earth, the Evil Power 
•(ry KiiKia) had scnt Simon before him to make them believe that 
there were many gods in heaven. Peter throughout is repre- 
sented as defending the ^ovapyta of God against Simon’s attacks 
on it (c.g. iii. 3, 9, 59). 

If we knew more, we might detect other historical characters 
concealed under the mask of Simon. Just as whatever Plato 
approves is put into the mouth of Socrates, so whatever the 
author of the Homilies condemns is put into the mouth of 
Simon Magus. But while thus seeking for hidden meanings, are 
we not in danger of missing what lies on the surface, namely, 
that the Simon Magus of the Clementine romance is a portrait 
of Simon of Gitta, after he had been confused with the Simon 
of Acts} The mention of Helen in the Clementines stamps 
them as later than the Great Declaration^ in which, to all appear- 
ance, her story originates. Indeed, the Clementine romance may 
most fitly be regarded as an answer to the Great Declaration, 
the answer of Jewish Gnosticism to the more Hellenized Gnosti- 
cism of Samaria. Let us look at the Homilies in this light, and 
sec how far what they have to tell us about Simon accords with 
conclusions which we have already reached. 

Simon, we are informed, was a Samaritan, and a native of Gitta, 
a village situated at a distance of 6 (rxotvoi (about 4 m.) from the 
. city. The name of his father was Antonius, that of his 
itomi CB, mother Rachel. He studied Greek literature in Alexandria, 
and, having in addition to this great power in magic, was so puffed 
up by his attainments that he wished to be con.sidercd a highest 
power, higher even than the God who created the world, ^ And some- 
times he ^ darkly hinted " that he himself was Christ, calhng himself 
the Standing One. Which name he used to indicate that he would 
stand for ever, and had no cause in him for bodily decay. He did 
not beheve that the God who created the world was the t^hest, nor 
that the dead would rise. He denied Jeru.salem, and introduced 
Mount Gerizim in its stead. In place of the real Christ of the 
Christians he proclaimed himself ; and the Law he allegorized in 
accordance with his own preconceptions. He did indeed preach 
righteousness and judgment to come : but this was merely a bait 
for the unwary. 

So far we have had nothing that is inconsistent with Simon of 
Gitta, and little but what wo are already familiar with in conneacion 
either With him or liis disciple Menander. But in what foliovr^ the 
identification of this Simon with the Simon of Acts has led the 
novelist to give play to his fancy. It may be well to premise that 
in the view of the writer of the Homilies, All -things are double one 
against another." " As first night, then day, and first ignorance, 
then knowledge (7»'c^0-ts)> and first sickness, then healing, so the 
things of error come first in life, and then the truth supervenes upon 
them, as the physician upon the sickness.** (Horn. ii. 33). In this 
way every good thing has its evil forerunner. 

According to the Homilies, the manner of his entering on his 
career of impiety was as follows. There was one John, a Hemero- 

^ Supplying, with Schmiedel, ianarifm,* 


baptist, who was thevforerunner of our Lord Jesus in accordance 
withfthe law of parity and as the Lord had twelve Apostles, 
bearing the numbertof the twelve solar months, so had he thirty 
leading men, making up tile monthly tale of the moon. One of these 
thirty leading men was a woman called Helen. Now, as a woman is 
only half a man, in way the number thirty was loft incomplete, 
as it is in the moon's course. Of these thirty di.sciples of John the 
first and most renowned was Simon. But on the death of the 
master he was away in Egypt for the practice of magic, and one 
Dositheus, by spreading a false report of Simon's death, succeeded in 
installing himself as head of the sect. Simon on coming back 
thought it butter to dissemble, and, pretending friendship for Dosi- 
theus, accepted the second place. Soon, however, he began to hint 
to the thirty that Dositheus was not as well acquainted as he might 
be with the doctrines of the school. Dositheus was so enraged at 
these suggestions, which were calculated to undermine his position 
as the St^ding One, that he struck at Simon with his staff. But 
the stafi went clean through the body of Simon as though it had been 
vapour. Whereat Dositheus was $0 amazed that he said to him, 

'* Art thou the Standing One ? And am I to worship thoo ? " 
When Simon said, " 1 am," Dositheus^ knowing that he himself was 
not, fell down and worshipped him. Then he retired into the number 
of the twciity-iiine leaders, and not long afterwards died. 

The above is doubtless pure fiction. But Dositheus the Samaritan 
is a real person. He is mentioned by Hegesippus as the founder of 
a sect (Eus. if.E. iv. 22), and spoken of by the pseudo-Tertullisui 
as a heretic from Juclai.sm, not from Christianity, who first dared 
to reject the pt*ophets as not having spoken in the Holy Ghost.** 
After this we return to the comparatively solid ground of Simon of 
Gitta. For the narrative goes on to say that Simon took Helen 
about with him, saying that she had come down into the world from 
the highest heavens, and was mistress, inasmuch as she was the all- 
mother being and wisdom. It was for her sake, he said, that the 
Greeks and Barbarians fought, deluding themselves with an image 
of truth, for the real being was then present with the First God.* 

By such specious allegories and Grecian fables Simon deceived many, 
while at the same time* he astounded them by his magic. A de- 
scription is given of how he made a familiar spirit for himself by 
conjuring the soul out of a boy and keeping his image in his bedroom, 
and many instances of his feats of magic arc given. 

The Samaritans were evidently strong in mamc. In all the accounts 
given us of Simon of Gitta magic is a marked feature, as also in the 
case of his pupil Menander. We cannot, therefore, agree with Dr 
Salmou's remark that the only reason why Justin attributed magic 
to Simon of Gitta was because of his identifying him with Simon 
Magus. Rather Simon Magus and his sorceries would have been 
forgotten had not his reputation been reinforced in the popular mind 
by that of his successor. 

Whetlicr Simon of Gitta ever exhibited his skill in Rome we have 
I no means of determining, but at all events the compound Simon, 
resulting from the fusion of him with his predecessor, is brought to 
Rome by popular legend, and repro.scnted as enjoying great influence 
v/itb Nero. One of his feats at Rome is to have himself beheaded 
and to rise again on the third day. It was really a ram that was 
beheaded, but he contrived by his magic to make p^lo think that 
it was himself. The Clementines leave room for this development. 

In the Epistle of Clement to James prefixed to the Homilies peter 
is ^oken of as the light of the West, and as having met with a 
violent death in Rome ; and in Homilies i. 16, Peter invites Clement 
to share his travels and listen to the words of truth which he is 
about to preach from town to town, " even unto Rome itself.'* 

It would be superfluous to criticize the Tubingen view under 
a form in which it has already been abandoned. We may, 
therefore, confine our attention to the latest exposition of it 
by Schmiedel in the Ency. Biblica. In the narrative of Acts 
Schmiedel finds much to surprise him. He thinks, for instance, 
that verse 10 of chapter viii. must be interpolated, and that in • 
the process npotnixov was borrowed from verse 11. But there is 
no inconsistency between the two verses. Verse 10 merely states 
that the people gave heed to the magician, verse ii adds why. 

All the complicated speculatwns about a redactor which follow 
are swept away by the simple assumption that the text is sound. 

With Schmiedei’s contention that there are passages in the 
Clementines which are aimed at Paul, we entirely agree. But 
this interesting discovery so dazzled the eyes of Batlr and his 
followers that after it they saw Paul everywhere. In the Clemtt- 
tines Simon by his magic imposes his own personal appearance 
upon Faustus, the father of Clement. This he does for his own 
ends, but Peter seeing his opportunity adroitly makes Faustus 
go to Antioch^ and m the person of Simon make a public 

• icttri rhv rfit ovivytas \ 6 yo¥, ii. *3. 

* As to the phantasmal nature of Helen see Plat. R&p. 586 c; 

Sext. £mp- Adv. math. vii. x8o; cf. Hdt. ii. We have only 

the evidence of this passage for Simon having adopf^ the notion, 

XXV. 5 
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recantation of his aspersions on Peter, giving as a reason that he 
had been soundly scourged by angels during the preceding night. 
Now here, we are told, there is a wialicious allusion to the 
“ messenger of Satan to buffet me of 2 Cor. xii. 6. We do not 
think that this conjecture will commendf itself to the unpreju- 
diced, especially in view of the fact that scourging by angels is 
a well-known piece of supernatural machinery (cf. 2 Macc. iii. 
26 ; Eus. H. E. V. 28, § 12 ; Tert. De idoL 15). Yet Schmiedcl 
speaks of this as a well ascertained case in which an utter- 
ance of Paul regarding himself is spitefully twisted to his dis- 
credit.’* There is more plausibility in connecting Simon’s 
assumed knowledge of things above the heavens {Recog, ii. 
65) with St Paul’s claim to have been “ caught up even to the 
third heaven ” (2 Cor, xii. 2). But the passage is much more 
appropriate to Simon of Gitta. From the height in which he 
clawed to dwell even the third heaven would have seemed 
quite the lower regions. The question of meat offered to idols 
was a burning one, in every sense of the term, long after Paul’s 
day. We need not, therefore, see a reference to the Apostle’s 
laxity on this crucial point in the story {Horn, iv. 4, vii. 3) that 
Simon Magus had entertained the people of Antioch on a sacri- 
ficial ox, and so subjected them to the evil influence of demons. 
The non-necessity of martyrdom is mentioned as a feature of 
early Gnosticism.^ 

The miracles which St Paul claims for himself in 2 Cor. xii. 
12, Rom. XV. ig, must doubtless have led to his being regarded 
as a magician by those who did not accept him as divinely 
commissioned ; but, as we have seen throughout, magic was 
the salient feature about the Samaritan Messiah, who is the real 
enemy aimed at in the Clementine literature. The opening of 
doors of their own accord no more connects Simon Magus with 
Paul than with Peter. We need not, therefore, see in Recog. 
ii. 9 a reference to Acts xvi. 26. As to the use of bad language, 
people in the 2nd century were glad to avail themselves of such 
missiles as tptvSairotrTokoLf which had been manufactured for 
them in the ist (Horn. xvi. 21 ; 2 Cor. xi. 13). That the homo 
quidam inimicus of the Recognitions (i. 70) is intended for Paul 
is plain, but then, as Schmiedel points out in a note, he is not 
identified with Simon. “ Even the style of Paul,” Schmiedel 
assures us, “ is plainly^ imitated in a mocking way.” The 
reference is to the recantation in Horn, xx. 19, which is like the 
rest of the . treatise and quite unlike Paul, but Schmiedel’s 
familiarity with Paul’s writings enables him to collect phrases 
therefrom which occur also in the Homilies. 

When the Tubingen School turn their attention to the Apocry- 
pha Acts and Martyrdoms, the image of Paul still obsesses 
their mental gaze. There is indeed one passage which may 
plausibly be adduced in favour of their contention. In the 
Martyrdom of the Holy Apostles Peter and Paul (ch. 45), Paul 
is made to put this question— “ If then circumcision is a good 
thing, why did you, Simon, deliver up circumcised men and 
compel them to be condemned and put to death ? ” We must 
let the Tubingen School have this passage for what it is worth, 
only remarking that it was not on the ground of circumcision 
that Paul persecuted the Church, and that it is impossible to 
extract history out of these fictions. We certainly cannot 
subscribe to the conjecture of Lipsius that ” the story of the 
seeming beheading of Simon has at its root malicious mis- 
representations of the beheading of Paul,” The climax of 
absurdity seems to-be reached when we are informed that the 
story of Simon offering .money to the Apostles for the gift of the 
Holy Ghost arose out of Jewish-Christian scandal about Paul’s 
** coUpetion for the Saints ” (i Cor. xvi. 1). Yet Schmiedel 
follows Lipsius ‘^in his latest treatment of the subject” in 
recognizing ” a Samaritan named Simon as historical.” 
But the port which he played in history is thus taken away 
from him. He was there, it seems, but he did not do what he os 
said to have done. Only the author of Acts, wishing to obviate 
the reproach against Paul of offering money to the Apostles, 
attributed the hke conduct to Simon. 

* Pseudo-Tertullian says of Basilides, ” Martyria negat esse 

fadeftda.” 


In conclusion, there are of course some grounds for the Tubin- 
gen view, but they are wholly inadequate to bear the structure 
that has been raised upon them. St Paul was a hard hitter, 
and Jewish Christians, who still clung to James and Peter as the 
only true pillars of the Church, are not likely to have cherished 
any love for his memory. This is enough to account for the 
hostility displayed against St Paul in the Clementines. But to 
push the equation of St Paul with Simon Magus further than we 
are forced to by the facts of the case is to lose sight of the real 
character of the Clementines as the counterblast of Jewish to 
Samaritan Gnosticism and to obscure the greatness of Simon 
of Gitta, who was really the father of all heresy, a character 
which has been erroneously attributed to Simon Magus. 

Literature. — Harnack, Lehr. d. Dogmengesch., 2nd ed., 204-209, 
264-270 ; Salmon in Diet. Chr, Biog. iv. 601 ; Hort, Notes Intro- 
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(1890), 2, 157-193 ; Hcadlam in Hastings* Diet, of the Bible ; P. W. 
Schmiedel in Encyr. Bill. (St. G. S.) 

SIMON, RICHARD (1638-1712), French biblical critic, was 
born at Dieppe on the 13th of May 1638. His early studies were 
carried on at the college of the Fathers of the Oratory in that 
city. He was soon, by the kindness of a friend, enabled to 
enter upon the study of theology at Paris, where he early dis- 
played a taste fur Hebrew and other Oriental languages. At 
the end of his theological course he was sent, according to 
custom, to teach philosophy at Juilly, where there was one of 
the colkigcs of the-Oratory. But he was soon recalled to Paris, 
and employed in the congenial labour of preparing a catalogue 
of the Oriental books in the library of the Oratory. His first 
publication was his Fides Ecclesiae orientalis, sen Gabrielis 
Meiropolitae Philadelphiensis opuscula, cum inter pretaiione 
Latina j cum notis (Paris, 1671), the object of which was to 
demonstrate that the belief of the Greek Church regarding the 
Eucharist was the same as that of the Church of Rome. Simon 
entered the priesthood in 1670, and the same year wrote a 
pamphlet in defence of the Jews of Metz, who had been accused 
of having murdered a Christian child. It was shortly before 
this time that there were sown the seeds of that enmity witTi 
the Port Royalists which filled Simon’s after life with many 
bitter troubles. Antoine Arnauld (1612-1694) had written a 
work on the Perpetuity of the Faith, the first volume of which 
treated of the Eucharist. The criticisms of Simon excited 
lasting indignation among Arnauld’s friends and admirers. 
Another matter was the cause of inciting against him the ill-will 
of the monks of the Benedictine order. In support of a friend 
who was engaged in a lawsuit with the Benedictine monks of 
Fecamp, Simon composed a strongly-worded memorandum. 
The monks were greatly exasperated, and made loud complaints 
to the new general of the Oratory. The charge of Jesuitism 
was also brought against Simon, apparently on no other ground 
tlian that his friend’s brother was an eminent member of that 
order. The commotion in ecclesiastical circles was great, and 
Simon’s removal not only from Paris but from France was 
seriously considered. A mission to Rome was proposed to him, 
but he saw through the design, and, after a short delay dictated 
by prudential motives, declined the proposal. He was engaged 
at the time in superintending the printing of his Histoire critique 
du Vieux Testament. He had hoped, through the influence of 
P6re la Chaise, the king’s confessor, and the due de Montausier, 
to be allowed to dedicate the work to Ixiuis XIV., but, as the 
king was absent in Flanders at the time, the volume could not 
be published until he had accepted the dedication, though it had 
passed the censorship of the Sorbonne, and the chancellor of the 
Oratory had given his imprimatur. The printer of the book, 
in order to promote the sale, had caused the titles of the various 
chapters to be printed separately, and to be put in circulation. 
These, or possibly a copy of the work itself, had happened to 
come into the hands of the Port Royalists. It seems that, with 
a view to injure the sale of the \<ibTk, which it was well Imown 
in theological circles had been long in preparation by Simon, 
the Messieurs de Port Royal had undertaken a translation into 
French of the Prol^omena to Wdton's PolygloU. To counteract 
this proceeding Simon announced his intention of publishing 
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an annotated edition of the Prol^omcna, and actually added 
to the Critical History a translation of the last four chapters 
of that work, which had formed no part of his original plan. 
Simon’s announcement prevented the appearance of the pro- 
jected translation, but his enemies were all the more irritated. 
They had now obtained the opportunity which they had long 
been seeking. The freedom with which Simon expressed himself 
on various topics, and especially those chapters in which he 
declared that Moses could not be the author of much in the 
writings attributed to him, especially aroused their opposition. 
The powerful influence of Bossuet, at that time tutor to the 
dauphin, was invoked ; the chancellor Michael le Tellicr lent 
his assistance ; a decree of the council of state was obtained, 
and after a series of paltry intrigues the whole impression, 
consisting of 1300 copies, was seized by the police and de.stroyed, 
and the animosity of his colleagues in the Oratory rose to so 
great a height against Simon tliat he was declared to be no 
longer a member of their body. Full of bitterness and disgust, 
Simon retired in 1670 to the curacy of Bolleville, to which he 
had been lately appointed by the vicar-general of the abbey of 
Fecamp. 

The work thus confiscated in France it was proposed to 
repulilish in Holland. Simon, however, at first opposed this, 
in hopes of overcoming the opposition of Bossuet by making 
certain changes in the parts objected to. The negotiations with 
Bossuet lasted a considerable time, but finally failed, and the 
Critical History appeared, with Simon’s name on the title page, 
in the year 1685, from the press of Reenicr Leers in Rotterdam. 
An imperfect edition had previously been published at Amster- 
dam by Daniel Klzcvir, based upon a MS. transcription of one 
of the copies of the original work which had escaped destruction 
and had been sent to England, and from which a Latin and an 
English translation were afterwards made. The edition of I.^ers 
was a reproduction of the work as first printed, with a new 
preface, notes, and those other writings which had appeared for 
and against the work up to that date. 

The work consists of three books. The first deals with questions 
of Biblical criticism, properly so called, such as the text of the 
Hebrew Bible and the changes wliich it has undergone down to the 
present day, the authorship of the Mosaic writings and of other 
books of the Bible, with an exposition of Simon’s peculiar theory ot 
the existence during the whole extent of Jewish history of recorders 
or annalists of the events of each period, whose writings were pre- 
served in the public archives, and the institution of which he assigns 
to Moses. The second book gives an account of the principal trans- 
lations, ancient and modern, of the Old Testament, and the third 
contains an examination of the principal commentators. He had, 
with the exception of the theory alwve mentioned, contributed 
nothing really new on the subject of Old Testament criticism, for 
previous critics as L. Cappel, Johannes Moriuus (1591-1059) and 
others had established many points of importance, and the value of 
Simon's work consisted chiefly in bringing together and presenting 
at one view the results of Old Testament criticism. The work 
encountered strong opposition, and that not only from the Church 
of Rome. The Protestants felt their stronghold — an infallible Bible 
— assailed by the doubts which Simon raised against the integrity 
of the Hebrew text. J- le Clorc (" Clericus ") in his work Sentimens 
(le quelques tlMogtens de Hollande^ controverted the views of Simon, 
and was answered by the latter in a tone of considerable asperity 
in his Riponse aux Sentimens de qmlqms tMologiens de HoUande, 
over the signature " Pierre Ambrun," it being a marked peculiarity 
of Simon rarely to give his own name. 

The remaining works of Simon may bo briefly noticed. In 1689 
appeared his Histoire critique du texte du Nouveau Testament , 
consisting of thirty-three chapters, in which he discusses the origin 
and character of the various books, with a consideration of the 
objections brought against* them by the Jews and others, the 

a notations from the Old Testament in the Now, the inspiration of 
10 New Testament (with a refutation of the op^ns of Spinoasa), 
the Greek dialect in which they are written (against C. Salmasius), 
the Greek MSS. known at the time, especially Codex X> (Canta- 
brigiensis), .&c. This was. followed in ifi9o by his Histoire critique 
des versions du Nouveau Testament^ where he gives an account of 
the various translations, both ancient and modern, and discusses 
the manner in which many difficult passages of the New Testament 
have been rendered in the various versions. In 1693 was jpubUshed 
what in some respects is the most valuable of all his writings, viz. 
Histoire critique aes principaux commentateurs dvtNomeau Testament 
depute le commencement du ChristianiSme ju'sques d temps. 

This work exhibits immense reading, and the iniormatioii it oontains 
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is stillgvaluable to the student. The last work of Simon that we need 
mention is his Nouvelles Observations sur le texte et les versions du 
Nouveau Testament (Parif, 1O95), ivhich contains supplementary 
observations upon the subjects of the text and translations of the 
New Testament. , 

As a controversialist Simon displayed a bitterness which 
tended only to aggravate the unpleasantness of controversy. He 
was entirely a man of intellect, free from all tendency to senti- 
mentality, and with a strong vein of sarcasm and satire in his 
disposition. He died at Dieppe on the nth of April 1712 at 
the age of seventy-four. 

I'hc principal authorities for the life of Simon are the life or 
“ 61 oge^' by his grand-nephew Dc la Martiniero in vol. i. of the 
Leitras cfwtsies (4 vols., Amsterdam, 1730) ; K. H. Graf's article 
ill the first vol. of the Ueitr. su d. theol. Wissensch., &c. (Jena, 1851) ; 
E. W. E. Iveuss's article, revised by E. Nestle, in Herzog-Hauck, 
Realemykloptidie (ed. 1906) ; Richard Simon et son Vieux Testament ^ 
by A. Bornus (Lausanne, 1H69) ; H. Margival, Essai sw Richard 
Simon et la critique hiUique au XVIJ'> stdcle (X900). For the biblio- 
graphy, .sec, in addition to the various editions of Simon's works, 
the very complete and accurate account of A. Bernus, Notice hibtio- 
graphique sur Riihard Simon (Basel, 1882). 

SIMON, THOMAS (r. 1623-1665), English medallist, was born, 
according to Vertue, in Yorkshire about 1623. He studied 
engraving under Nicholas Briot, and about 1635 received a post 
in connexion with the Mint. In 1645 he was appointed by the 
parliament joint chief engraver along with Edward Wade, and, 
having executed the great seal of the Commonwealth-and dies 
for the coinage, he was promoted to be chief engraver to the 
mint and seals. He produced several fine portrait medals of 
Cromwell, one of which is copied from a miniature by Cooper. 
After the Restoration he was appointed engraver of the king’s 
seals. On the occasion of his contest with the brothers Roettiers, 
who were employed by the mint in 1662, Simon produced his 
celebrated crown of Charles II., on the margin of which he 
engraved a petition to the king. This is usually considered his 
masterpiece. He is believed to have died of the plague in 
London in 1665. 

A volume of The Medals, Coins, Great Seals and other Works of 
Thomas Simon, engraved and described by George Vertue, was published 
in 1753- 

SIMON BEN YOHAI (2nd century a.d.), a Galilean Rabbi, 
one of the most eminent disciples of Aqiba (r/.v.). His master 
was executed by Hadrian, and Simonas anti-Roman sentiments 
led to his own condemnation by Varus c, 161 a.d. (according to 
Graetz). He escaped this doom and dwelt for .some years in a 
cavern. Emerging from concealment, Simon settled in Tiberias 
and in other Galilean cities. He acquired a reputation as a 
worker of miracles, and on this ground was sent to Rome as an 
envoy, where (legend tells) he exorcised from the emperor’s 
daughter a demon who had obligingly entered the lady to enable 
Simon to effect his miracle. 'Ihis Rabbi bore a large part in 
the fixation of law, and his decisions are frequently quoted. 
To him were attributed the important legal homilies called 
Sifre and Mekhilta (see Midrash), and above all the Zohar, the 
Bible of the Kabbalah {q,v.). This latter ascription is altogether 
unfounded, the real author of this mystical commentary on the 
Pentateuch being Moses of Leon (y.v.). 

The fullest account of Simon's teachings is to be found in W. 
Bacher’s Agada der Tannaiten, ii. pp. 70-149. (I. A.) 

SIMON OF ST QUENTIN {fi, 1247), Dominican mission- 
traveller and diplomatist. He accompanied, and wrote the 
history of, the Dominican embassy under Friar Ascelin or 
Anselm, which Pope Innocent IV. sent in 1247 to t^e Mongols 
of Armenia and Persia. Simon’s history, in its original form, 
is lost ; but large sections of it hove been preserved in Vincenlt 
of Beauvais’s Speculum historiale, where nineteen chapters are 
expressly said to be ex lihello fratris or entitled ftaUr 

Simon, The embassy of Ascclin and Simon, who were ac- 
companied by Andrew of Longjumeau, proceeded to the 
of Baiju at Bachu Noyan {i,e, “ General ” Baiju, signify- 
ing a commander of 10,000) at iSiftens in Armenia, lying between 
the Aras river and lake Gokcha, fifty^nine days* jdaxmey from 
Acre. Tile papal letters were tran^ted into P^ian, and 
thence into Mongol, and so presented to Baiju p but the 'Tatais 
were greatly imtated by the haughtiness of the Deminicabl, 
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who implied that the pope was superior even to the Greal^ Khan, 
and offered no presents, refused the customary reverences before 
Baiju, declined to go on to the imperial court, and made un- 
seasonable attempts to convert their hosts. The Frankish 
visitors were accordingly lodged and treated with contempt : 
for nine weeks (June and July 1247) all answer to their letters 
was refused. Thrice Baiju even ordered their death. At last, 
on the 25th of July 1247, they were dismissed with the Noyan's 
reply, dated the 20th of July. This reply complained of the 
high words of the Latin envoys, and commanded the pope to 
come in person and submit to the Master of all the Earth (the 
Mongol emperor). The mission thus ended in complete failure ; 
but, except for Carpini’s (g'.vj, it was the earliest Catholic 
embassy which reached any Mongol court, and its information 
must have been valuable. It performed something at least of 
what should have been (but apparently was not) done by 
Lawrence (Louren^o) of Portugal, who was commissioned as 
papal envoy to the Mongols of the south-west at the same time 
that Carpini was accredited to those of the north (1245). 

See Vincent of Beauvais, Speculum historialey book xxxii. (some- 
times quoted as xxxi.), chaps. 26-29, 32, 34, 40-52, (cf. pp. 453 A- 
454 B in the Venice edition of 1591) ; besides these, several other 
chapters of the Spec, htsi, probably contain material derived from 
Simon, e.g. bk. xxxi. (otherwise xxx.), chaps. 3, 4, 7, 8, 13, 32 ; and 
bk. xxx. (otherwise xxix.), chaps. 69, 71, 74-75, 7^, 80. Sec also 
d'Ohs.son, Histoire des Mongols, li. 200-201, 221-233 i hi- 79 (edition 
of 1852) ; Fontana, Monumenta Dominicana, p. 52 (Rome, 1675) > 
Luke Wadding, Annales Mtnorum, iii. 116-118; E. Brctschneider, 
Mediaeval Researches from Eastern Asiatic Sources, vol. i., notes 455, 
494 (I-ondon, 1888) ; M. A. P. d’Avezac’s Introduction to Carpini, 

S p. 404-405, 433-434, 464-465, of vol. iv. of the Paris Geog. Soc.'s 
ecueil de Voyages, &c. (Paris, 1839) ; W. W. Kockhill, Rubruck, 
pp. xxiv-xxv (London, Hakluyt Soc., 1900) ; C. R. Beazley, Dawn 
of Modem Geography, ii. 277, and Carpini and Rubruquis,^yg^j^.^ 

SIMONIDES (or Semonides) OF AMORGOS^ Greek iambic 
poet, flourished in the middle of the 7th century b.c. He was 
a native of Samos, and derived his surname from having founded 
a colony in the neighbouring island of Amorgos. According to 
Suidas, besides two books of iambics, he wrote elegies, one of 
them a poem on the early history of the Samians. The elegy 
included in the fragments (85) of Simonides of Ceos is niore 
probably by Simonides 'of Amorgos. We possess about thirty 
fragments of his iambic poems, written in clear and vigorous 
Ionic, with much force and no little harmony of versification. 
With Simonides, as with Archilochus, the iambic is still the 
vehicle of bitter satire, interchanging with melancholy, but in 
Simonides the satire is rather general than individual. His 
“ Pedigree of Women may have been suggested by the beast 
fable, as we find it in Hesiod and Archilochus, and as it recurs a 
century later in Phocylides ; it is clear at least that Simonides 
knew the works of the former. Simonides derives the dirty 
woman from a hog, the cunning from a fox, the fussy from a 
dog, the apathetic from earth, the capricious from sea-water, 
the stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from an ape, 
and the good woman, from a bee. The remainder of the poem 
(96-118) is undoubtedly spurious. There is much beauty and 
feeling in Simonideses description of the good woman. 

See Fragments in T. Bergk, PoHae lyrici Graeci ; separate 
editions by F. T. Welckor (1835J, and especially by P. Malusa (1900), 
with exhaustive introduction, bibliography and commentary. 

SIMONIDES OF CEOS (c, 556-4^ B.c.), Greek lyric poet, 
was born at lulis in the island of Ceos. During his youth he 
taught poetry and music in his native island, and composed 
pae^ for the festivals of Apollo. Finding little scope for his 
abilities at home, he went to live at Athens, at the court of 
Hipparchus, the p>atron of literature. After the murder of 
Hipparchus (514), Simonides withdrew to Thessaly, where he 
enjoyed the protection and patronage of the Sco|^ae and 
Aleuadae (two celebrated Thessalian families). An interesting 
stoiy is told of the tennination of his relations with the Scopadae. 
On a certain occasion he was reproached by Scopas for having 
allotted too much space to the Dioscuri in an ode celebrating 
the victory of his patron in a chariot-race. Scopas refused to 


pay all the fee and told Simonides to apply to the Dioscuri for 
the remainder. The mcident took place at a banquet. Shortly 
afterwards, Simonides was told that two young men wished to 
speak to him ; after he had left the banquetii^ room, the roof 
fell in and crushed Scopas and his guests (Cicero, De oratore, 
ii. 86). 'I'here seems no doubt that some disaster overtook the 
Scopadae, which resulted in the extinction of the family. After 
the battle of Marathon Simonides returned to Athens, but soon 
left for Sicily at the invitation of Hiero, at whose court he spent 
the rest of his life. 

His reputation as a man of learning is shown by the tradition 
that he introduced the distinction between the long and short 
vowels (e, t;, 0, (o), afterwards adopted in the Ionic alphabet 
which came into general use during the archonship of Eucleides 
(403). He was also the inventor of a sy.stem of mnemonics 
(Quintilian xi. 2, 11). So unbounded was his popularity that 
he was a power even in the political world ; we are told that he 
reconciled Thero and Hicro on the eve of a battle between their 
opposing armies. He was the intimate friend of Themistdcles 
and Pausanias the Spartan, and his poems on the war of libera- 
tion against Persia no doubt gave a powerful impulse to the 
national patriotism. For his poems he could command almost 
any price : later writers, from Aristophanes onwards, accuse 
him of avarice, probably not without some reason. To Hiero’s 
queen, who asked him whether it was better to be bom rich or a 
genius, he replied “ Rich, for genius is ever found at the gates 
of the rich.” Again, when someone asked him to write a lauda- 
tory poem for which he offered profuse thanks, but no money, 
Simonides replied that he kept two coffers, one for thanks, the 
other for money ; that, when he opened them, he found the 
former empty and useless and the latter full. 

Of his poetry we possess two or three short elegies (Fr. 85 seems 
from its style and versification to belong to Simonides of Amorgos, 
or at least not to be the work of our poet), several epigrams and 
about ninety fragments of lyric poetry. The epigrams written in 
the usual dialect of elegy, Ionic with an epic colouring, were in- 
tended partly for public and partly for private monuments. There 
is strength and subhmity in the former, with a simpheity that is 
almost statuesque, and a complete mastery over the rhythm and 
forms of elegiac expression. Those on the heroes of Marathon and 
Thermopylae are the most celebrated. In the private epigrams 
there is more warmth of colour and feeling, but few of them rest on 
any better authority than that of the Palatine anthology. One 
interesting and undoubtedly genuine epigram of this class is upon 
Archedice, the daughter of Hippias the Poisistratid^ who, “ Mbeit 
her father and husband and brother and children were all princes, 
was not lifted up in soul to pride." The lyric fragments vary much 
in character and length : one is from a poem on Artemisium, cele- 
brating those who fell at Thermopylae, with which he gained the 
victory over Aesclwlus; anotlier is an ode in honour of Scopas 
(commented on in Plato, Protagoras, 339 b) ; the rest are from odes 
on victors in the games, byporchemes, dirges, hymns to the gods 
and other varieties. The poem on Thermopylae is reverent and 
sublime, breathing an exalted patriotism and a lofty national pride ; 
the others arc full of tender pathos and deep feeling, combined with 
a genial worldhness. For Simonides requires no standard of lofty 
unswerving rectitude. " It is hard," he says (Fr. 5), ** to become a 
truly good man, perfect as a square in hands and feet and mind, 
fashioned without blame. Whosoever is bad, and not too wicked, 
knowing justice, the benefactor of cities, is a sound man. 1 for one 
will find no fault with him, for the race of fools is infinite. ... I 
praise and love all men who do no sin willingly ; but with necessity 
even the gods do not contend.” Virtue, he teUs us elwwhere in 
language that recalls Hesiod, is set on a high and difficult hill (Fr. 58) ; 
let us seek after pleasure, for " all things come to one dread Charybdis, 
both great virtues and wealth ” (Fr. 38). Yet Simonides is far from 
being a hedonist ; his morality, no less than his art, is pervaded by 
that virtue for which Ceos was renowned — or self-restraint. 
His most celebrated fragment is a dirge, in which Danae, adrift 
with the infant Perseus on the sea in a dark and stormy night, takes 
comfort from the peaceful slumber of her babe. Simonides here 
illustrates his own saying that " poetiy is vocal pitting, as painting 
is silent poetry.” Of the many Enghsh translations of this poem, 
one of the best is that by J. A. Symonds in Studies on the Greek 
Poets. Fragments in T. Bergk, Poitae lyrici Graeci ; standard 
edition by F. G. Schneidewin (1835) and of the Danai alone by 
H. L. Ahrens (1853). Other authorities are given in the exhaustive 
treatise of E. Cesati, Simonide di Ceo (1882) ; see also W. Schrdter, 
De Simonidis Cei m^ici sermone ( 1906 ). 

SIMON’S TOWN, a town and station of the British navy in 
the Cape province, South Africa, in 34® 15' S., x8® 30' E., on the 
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shores of Simonas Bay, an inlet on the west side of False Bay. 

It is 22i m. S. of Cape Town by rail and 17 m. N. of Cape Point 
(the Cape of Good Hope). Apart from the naval station the 
town (pop. 1904, 6642) is an educational and residential centre, 
enjoying an excellent climate with a mean minimum temperature 
of 57° and a mean maximum of 70® F. Owing to the influence 
of the Mozambique current the temperature of the water in the 
bay is 10® to 12° F. higher than that of Table Bay, hence Simon's 
Town and other places along the shores of False Bay are favourite 
bathing resorts. The naval establishment is the headquarters of 
the East India and Cape Squadron. 

In 1900 the yard covered about 13 acres, exclusive of the victualling 
establishment and naval hospital, and was provided with a small 
camber, slipways for torpedo-boats and small vessels, together with 
various dockyard buildings, storehouses, coal stores, &c., but had 
no dry dock or deep-water wharf. Under the Naval Works Loan 
Act of 1899 ;^2,5oo,ooo was provided for the construction of ad- 
ditional docks east of the original naval yard. Ihese works were 
begun in 1900 and completed in 1910. They consist of a tidal l^sin 
28 acres in extent, with a depth of 30 ft. at low-water spring tides, 
enclosed by a breakwater on the eastern and northern .sides and a 
similar projecting arm or pier on the west. Tlie entrance to the 
basin faces north-westerly, and is 300 ft. in width. South of the 
basin is a large reclaimed area forming the«site of the new dockyard. 
Opening from the basin is a dry dock, 750 ft. in length on blocks, 
with an entrance 95 ft. wide and having 30 ft. over the sill at low- 
water spring tides. The foundation stone of the dry dock was laid 
in November iyo6 by the earl of Selborue, after whom it is named, 
and the dock was opened in November 1910 by the duke of 
Connaught. 

•The Stdbornc dock can be subdivided by an intermediate caisson 
in such a manner as to form two docks, respectively 400 ft. and 320 ft. 
in length, or 470 ft. and 250 ft. in length on blocks, as may be re- 
quired, or the full length of 750 ft. can be made available. The 
dockyard buildings include extensive shops for the chief engineer's 
and chief constructor's departments, the pumping-engine house, 
working sheds, &c., while ample space is rc.served for additional docks 
and buildings. Berthing accommodation is provided in the basin 
alongside the wharf waUs which surround it. The walls available 
for this purpose have a total length of 2585 ft. lineal, are constructed 
of interlocked concrete block work, with an available depth of water 
of 30 ft. at low water, and are furnished w.ith powerful shear-legs | 
and cranes for the use of ve.ssels alongside. Extensive sheds for the 
storage of coal are provided. The whole of the dockyard area 
( 55 acres), including the enclosing breakwater and pier, was formed 
by reclamation from the sea ; and the total area of the new works, 
including the tidal basin, is 63 acres. 

liaise Bay, which corresponds on the south to Table Bay on 
the north side of Table Mountain, i.s a spacious inlet which has 
an average depth of from 15 to 20 fathoms, and is completely 
sheltered on all sides except towards the south. Here a whole 
fleet of the largest vessels can ride at anchor. Defensive works 
protect the entrance to the bay. 

Simon's Town dates from the close of the 17th century, the 
town and bay being named after Simon van der Stcll, governor 
of the Cape in 1679-1699. It was at Simon’s Town that the 
first British landing in Cape Colony was made by General Sir 
James Craig in 1795. About 1810 the bay was selected as the 
base for the South African squadron, Table Bay being abandoned 
for that purpose in consequence of its exposed position. 

SIMONY, an offence, defined below, against the law of the 
church. The name is taken from Simon Magus (q.v,). In the 
canon law the word bears a more extended meaning than in 
English law. “Simony according to the canonists," says 
Ayliffe in his Parergon, “ is defined to be a deliberate act or a 
premeditated will and desire of selling such things as are spiritual, 
or of anything annexed unto spirituals, by giving something 
of a temporal nature for the purchase thereof ; or in other 
terms it is defined to be a commutation of a thing spiritual or 
annexed unto spirituals by giving something that is temporal." 
An example of the offence occurs as early as the 3rd century 
in the purchase of the bishopric of Carthage by a wealthy matron 
for her servant, if the note to Gibbon (vol. ii. p. 457 ) js to be 
believed. The offence was prohibited by many councils, both 
in the East and in the West, from the 4th century onwards. In 
the Corpus juris canonici the D6cretum (pt. ii* cause i. quest. 
3) and the Decretals (bk. v. tit. 3) deal with the subject. The 
offender, whether simoniaeus (one who had bought his orders) 
or simoniace promotus (one too had ''ought his promotion), 


was liable to deprivation of his benefice and deposition from 
orders if a secular pri^t,-^to confinement in a stricter monastery 
if a regular. No distinction seems to have been drawn between 
the sale of an immed|ate and of a reversionary interest. The 
innocent simoniace promotus was, apart from dispensation, 
liable to the same penalties as though he were guilty. Certain 
matters were simoniacal by the canon law which would not be so 
regarded in English law, e.g, the sale of tithes, the taking of a 
fee for confession, absolution, marriage or burial, the concealment 
of one in mortal sin or the reconcilement of an impenitent for 
the sake of gain, and the doing homage for spiritualities. So 
grave was the crime of simony considered that even infamous 
persons could accuse of it. English provincial and legatine 
constitutions continually assailed simony. Thus one of ^e 
heads in Lyndewode (bk. v.) is, “ Ne quis ecclesiam nomine 
dotalitatis transferat vel pro praesentatione aliquid accipiat.” 
In spite of all the provisions of the canon law it is well established 
that simony was deeply rooted in the medieval church. Dante 
places persons guilty of simony in the third bolgia of the eighth 
circle of the Inferno : — 

" 0 Simon mago, O miseri seguaci, 

Che le cose di Dio che di bontete 
Dcono esser spose, voi rapaci 
Per oro e per argento adulterate." — /n/. xix. l. 

The popes themselves were notorious offenders. In the canto 
just cited Pope Nicholas III. is made by the poet the mouth- 
piece of the simoniacs. He is supposed to mistake the poet for 
Boniface VIII., whose simoniacal practices, as well as those of 
Clement V., are again alluded to in Par. xxx. 147. At a later 
period there was an open and continuous sale of spiritual offices 
by the Roman curia which contemporary writers attacked in 
the spirit of Dante. A pasquinade against Alexander VI. begins 
with the lines — 

" Vendit Alexander claves, altaria, Christum. 

Emerat illc pnua ; vendere jure potest." 

Machiavclli calls luxury, simony and cruelty the three dear 
friends and handmaids of the same pope.^ The colloquy of 
Erasmus De sacerdoHis captandis bears witness to the same 
state of things. And, best proof of all, numerous decisions as 
« to what is or is not simony are to be found in the reported 
decisions of the Roman rota.® That part of the papal revenue 
which consisted of first-fruits {primitiae or annates) and tenths 
(derimae) must have been theoretically simoniacal in its origin. 
In England this revenue was annexed to the crown by Henry 
VIII. and restored to the church by Queen Anne (see Queen 
Anne’s Bounty). 

For the purposes of English law simony is defined by Blackstone 
as the corrupt presentation of any person to an ecclesiastical benefice 
for money, gift or reward. I'he offence is one of purely ecclesiastical 
cognizance, and not punishable by the criminal law. The penalty 
is forfeiture by the offender of any advantage from the simoniacal 
transaction, ol his patronage by the patron, of his benefice by the 
presentee; and now by the Benefices Act 1892, a person guiltjr of 
simony is guilty of an offence for which he may be proceeded against 
under theClergy Discipline Act 1892. An innocent clerkisunder nodis- 
ability, as he might be by the canon law. Simony may be committed 
in three.ways — in promotion to orders, in presentation to a benefice, 
and in resi^ation of a benefice. The common law (with which the 
canon law is incorporated, as far as it is not contrary to the common 
or statute law or the prerogative of the crown) has been considerably 
modified by statute. Where no statute applies to the case, the 
doctrines of the canon law may still be of authority. Both Edward 
VI. and Elizabeth promulgated advertisements against simony. 
The Act of 31 Eliz. c. 6 was intended to reach the corrupt patron as 
well as the corrupt clerk, tlie ecclesiastical censures apart from the 
statute not extending to the case of a patron. The first part of the 
act deals wilb the penalties for election or resignation of officers of 
churches, colleges, schools, hospitals, halls and societies for reward. 
The second part of tbe act provides that if any person or persons, 
bodies politic and corporate, for any sum of money, reward, gift, 
profit or benefit, directly or indirectly, or for or by reason of any 
promise, agreement, grant, bond, covenant or other assurances, of 
or for any sum of money, &c., directly or indirectly present or collate 
any person to any benefice with cure of souls, dignity, prebend or 
living ecclesiastical, or give or bestow the same for dr inarespeet of 

' Sec Roscoe, Lije of Leo X*, vol. i. p. 463. 

* Compare the fine distinctions drawn by the casniirts and attacked 
by Pascal in the twelfth of the Provincial Letters* 
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anv Buih corrupt cause or consideration, every such presentation, 
collation, gift and bestowing, and every i^mission, institution, 
investiture and induction shall be void, frustrate and of none 
cfiect in law ; and it sliall be lawful for the queen to present, collate 
unto, or give and bestow every such benehcc, dignity, prebend and 
Uving ecclesiastical for that one time or ti^rii only ; and all and 
every person or persons, bodies politic and corporate, that shall give 
or take any such sum of money, &c., directly or indirectly, or that 
shall take or make any such promise, &c., shall forfeit and lose the 
double value of one year's proht of every such benehce, &c., and the 
person so corruptlv taking, procuring, seeking or accepting any 
such benefice, &c., shall be adjudged a disabled person in law to liavc 
or enjoy the same benefice, &c. Admission, institution, installation 
or induction of any person to a benefice, &c., for any sum of money, 
&c., renders the ofiender liable to the petialty already mentioned. 
But in tliis case the presentation reverts to the patron and not to 
the crown. Tlie penalty lor corrupt resigning or exclianging of a 
benefice with cure of souls is that the giver as well as the taker shall 
lose double the value of the sum so given or taken, half the sum to 
go to the crown and half to a common informer. The penalty for 
taking money, &c., to procure ordination or to give orders or licence 
to preach is a fine of ^^40 ; the party so corruptly ordained forfeits 
£to ; acceptance of any benefice within seven years after such 
corrupt entering into the ministry makes such benefice merely void, 
and the patron may present as on a vacancy ; the penalties are 
divided as in the last case. The act is cumulative only, and docs 
not take away or restrain any punishment prescribed by ecclesiastical 
law. The Act of i Will. & M. sess. i, c. 16, guards the rights of 
an innocent successor in certain cases. It enacts that alter the 
death of a person simoniacally presented the offence or contract ol 
simony shall not be alleged or pleaded to the prejudice of any other 
patron innocent of simony, or of liis clerk by him presented, unless 
the person simoniac or simoniacally presented was convicted of such 
offence at common law or in some ecclesiastical court in the lifetime 
of the person simoniac or simoniacally presented. The act also 
declares the vaUdity of leases made by a simoniac or simoniacally- 
presented person^ if bona fids and for valuable consideration to a lessee 
Ignorant of the simony. By the Simony Act 1713 ii any person shall 
for money, reward, gift, profit or advantage, or for any promise, 
agreement, grant, bond, covenant or other assurance for any 
money, &c., take, procure or accept the next avoidance of or pre- 
sentation to any benefice, dignity, prebend or living ecclesiastical, 
and shall be presented or collated thereupon, such prcseutatioii or 
collation and every admission, institution, investiture and induction 
upon the same shall be utterly void ; and such agreement shall be 
deemed a simoniacal contract, and the queen may present for that 
one turn only ; and the person so corruptly taking, &c., shall be 
adjudged disabled to have and enjoy the same benefice, &c., and 
shall be subject to any punishment limited by ecclesiastical law. 
The Ecclesiastical Commissioners Act 1840, § 42, provides that no 
spiritual person may sell or assign any patronage or presentation 
belonging to him by virtue of any dignity or spiritual office held by 
; such sale or assignment is null and void. This section has 
been construed to take away tlie old archbishop’s " option,” i,e, 
the rig^t to present to a benefice in a newly appointed bishop's 
jiatronage at the option of the archbishop. By canon of the 
canons of 1603 an oath against simony was to be administered to 
every person admitted to any spiritual or ecclesiastical function, 
dignity or benefice. By the Clerical Subscription Act 1805 a de- 
citation was substituted for the oath, and a new canon incorporating 
the alteration was ratified by the crown in 1866. By the canon law 
all resignation bonds were simoniacal, and in 1826 the House of 
Lords held that aU resignation bonds, general or special, were 
illegal. Special bonds have since, however, been to a limited extent 
sanctioned by law. The Clerical Resignation Bonds Act 1828 makes 
a written promiso to Ksign valid if made in favour of some 
particular nominee or one of two nominees, subject to the 
conditions that, where . there are two nominees, each of them 
must 1x3 cither by blood or marriage an uncle, son, grandson, 
brother, nephew or grand-nephew of the patron, that the writing 
be deposited with the registrar of the diocese open to public 
inspection, and that the resignation be followed by presentation 
within six months of tbc person for whose benefit the bond is 
made. The Benefioes Act 1898 substitutes and makes obligatory 
on every person about to be instituted to a benefice a simpler 
and more stringent fohn of declaration against simony. The 
c^la^ration is to the effect that the clergyman has not received 
the presentation in consideration of any sum of money, reward, gilt, 
piont or benefit directly or indirectly given or promised by him 
or any one for liim to any one ; that he has not made any promise 
of resignation other than tliat allowed by the Clerical Resignation 
Bonds Act 1S28 ; tliat he has not for any money or benefit procured 
the avoidance of the benefice ; and that he has not been party to any 
agreement invalidated by sec. 3 sub-sec. 3 of the act which invalidates 
any agreement for the exercise of a right of patronage in favour or 
on the non^ination of any particular person, and any agreement on 
the transfer ol a right of patronage (a) for the retransfer of the right, 
or (6) for postponmg payment of any part of the consideration for 
the transfer vntil a vacancy or for more than three months, or (£;) 
for payment of interest until a vacancy or for more than three 


months, or {d) for any payment in respect of the date at which a 
vacancy occurs, or (e) for the resignation of a benefice in favour 
of any person. Cases of simony have come before the courts in 
which clergy of the highest rank have been implicated. In 1695, 
in the case of Lucy v. The Bishop of St, David's, the bishop was 
deprived for simony. The queen's bench refused a prohibition 
(i Lord Raymond's Rep. 447), In 1841 the dean of York was 
deprived by the archbishop lor simony, but in tiffs case the queen's 
bench granted a prohibition on the ground of informality in the 
proceedings {In Be the Dean of York, 2 Q.B.R. i). The general result 
of the law previous to the Benefices Act 1898, as gathered from the 
stotutes and decisions, may be exhibited as follows : (i) it was not 
simony for a layman or spiritual person not purchasing for himself 
to purchase, while the church was full, an advowson or next presenta- 
tion, however immediate the prospect of a vacancy ; (2) it was not 
simony for a spiritual person to purchase for himself a life or any 
greater estate in an advowson, and to present himself thereto ; {3) 
it was not simony to exchange benefices under an agreement that no 
payment was to be made for dilapidations on either side ; (4) it 
was not simony to make certain assignments of patronage under the 
Church Building and New Parislujs Acts (g & 10 Viet. c. 88, 32 & 33 
Viet. c. 94) ; (5) it was simony for any j^erson to purchase the next 
presentation while tlie church wa.s vacant ; (6) il was simony for a 
spiritual person to purchase for himself the next presentation, though 
the church be full ; (7) it was simony for any person to purchase the 
next presentation, or in the ca.se of purchase of an advowson the next 
presentation by the purchaser would be simoniacal if there was 
any arrangement for causing a vacancy to be made ; (8) it was simony 
for the purchaser of an advowson while the church was vacant to 
present on the next presentation ; (g) it was simony to exchange 
otherwise than simplietter ; no compensation in money might be 
made to the persoh receiving the less valuable benefice. The law 
on the subject of simony was long regarded as un.satisfactory by the 
authorities of the church. In 1879 a royal commission reported on 
the law and existing practice as to the sale, exchange and resignation 
of benefices. Many endeavours were made in parliament to give 
effect to the recommendations of the commission, but it was not until 
1898 that any imj>ortant change was made in the law. The Benefices 
Act of that year absolutely invalidates any transfer of a right of 
patronage unless (a) it is registered in the diocesan registry, (b) 
unless more than twelve montlis have elapsed since the last in- 
stitution or admission to the benefice, and (r) unless ” it transfers 
the whole interest of the transferor in the right " with certain re- 
servations ,* in other words, the act abolished the sale of next 
presentations, but it expressly rcscrverl from its operation (a) a 
transmission on marriage, death or bankruptcy or otherwise by 
operation of law, or (ft) a transfer on the appointment of a new 
trustee where no beneficial interest passes. It also substituted 
another form of declaration for that required under the Clerical 
Subscription Act 1865 (see above). It abohshed the sale by auction 
of an advowson in gross, and empowered a bishop to refuse to in- 
stitute or admit a presentee to a oenefice on a number of specified 
grounds : among otiicrs, on the ground of possible corrupt pre- 
sentation through a year not having elapsed since the last 'transfer 
of the right Of patronage, and constituted a new court to hear 
appeals against a bishop’s refusal to institute. This court consists 
of a judge of the Supreme Court, who .shall decide all questions of 
law and of fact, and of the archbishoj), who gives judgment. 

In Scotland simony is an offence both by civil and ecclesiastical 
law. The rules arc generally those of the canon law. There are 
few decisions of Scottish courts on the subject. By the Act of 1584, 
c. 5, ministers, readers and others guilty of simony provided to 
benefices were to be deprived. An Act of Assembly of 1753 declares 
pactions simoniacal whereby a minister or probationer before 
presentation and as a means of obtaining it bargains not to raise a 
process of augmentation of stipend or demand reparation or enlarge- 
ment of his manse or glebe after induction. 

SIMOOM, or Samum, the name usually given in Algeria, Syria 
and Arabia to dust and sand-laden desert winds of the sirocco 
type. See Sirocco and Khamsin. 

SIMPLICIUS, pope from 468 to 483. During his pontificate 
the Western Empire was overthrown, and Italy passed into 
the hands of the barbarian king Odoacer. In the East, the 
usurpation of Basiliscus (475-476), who supported the mono- 
physites, gave rise to many ecclesiastical troubles, which were 
a source of grave anxiety to the pope. Hie empwor Zeno, 
who had procured the banishment of Basiliscus, endeavoured 
to compound with the monophysite party ; and the bishop of 
Constantinople, who had previously fought on the pope’s side 
for the council of Chalcedon, afendon^ Simplicius and sub- 
scribed to the henoticony the conciliator document promulgated 
in 482 by the emperor. Simplicius died on the and of March 
483, but without settling the monophysite question. 

SIMPLICIUS, a native of Cilicia, a disciple of Anmonius and 
of Damascius, was one of the last^of the Neoplatonists. When, 
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in A.D. 529^ the school 'of philosophy at Athens was disendowed 
and the teaching of philosophy forbidden, the scholars Damascius, 
Simplicius, Prisci^us and four others resolved in 531 or 532 to 
seek the protection of Chosroes, king of Persia, "but, though 
they received a hearty welcome, they found themselves unable 
to endure a continued residence amongst barbarians. Before 
two years had elapsed they returned to Greece, Chosroes, in his 
treaty of peace concluded with Justinian in 533, expressly 
stipulating that the seven philosophers should be allowed “ to 
return to their own homes, and to live henceforward in the 
enjoyment of liberty of conscience ” (Agathias ii. 30, 31). After 
his return from Persia Simplicius wrote commentaries upon 
Aristotle’s De coelo, Physica, De anima and Caifi^ortae, which, 
with a commentary upon the Enchiridion of Epictetus, have 
survived. Simplicius is not an original thinker, but his remarks 
are thoughtful and intelligent and his learning is prodigious. 
Po the student of Greek philosophy his commentaries are in- 
valuable, as they contain many fragments of the older philo- 
ophers as well as of his immediate predecessors. (See Neo- 
platonism.) 

See J. A. Fabridus, Bibliotheca Graeca, ix. 529 seq., who praises very 
highly Simpheiua’s commentary on the Enchitidton ; Ch. A. Brandis's 
article in Smith's Ihct, of Greek and Homan Biography ; 1 C. Zeller, 
D, Phil. d. Gr. III. ii. 851 seq. ; also Ch. A. Brandis, tllnjr d. 
griech. Ausleger d. Aristot. Organons," in Abh. Berl. Akad. (1H33) ; 
C. G. Zumpt, “Uber d. Bestand d. phil. Schulen in Athen," 
ibid. (1842) ; Chaignet, Histoire de la psychologic des Grecs, v. 
Zahlfleisch, Die Polemik des S, 

SIMPLON PASS, a pass over the Alps. Not known early save 
as a purely local route, the Simplon Pass rose into importance 
when Napoleon caused the carriage road to be built across it 
between 1800 and 1807, though it suffered a new eclipse on the 
opening of the Mont Cenis (1871) and St Gotthard railways (1882). 
The Simplon tunnel was opened in 1906. The pass proper 
starts from Bricg (Swiss canton of the Valais), which is in the 
upper Rhone valley and 90^ m. by rail from Lausanne, past St 
Maurice and Sion. From Brieg it is about 14 m. up to the pass 
(6592 ft.), close to which is the ho.spice (first mentioned in 1235) 
in the charge of Austin Canons from the Great St Bernard. The 
road descends past the Swiss village of Simplon, and passes 
through the wonderful rock defile of Gondo before entering 
Italy at Iselle (28 m. from Brieg). Here the road joins the 
railway line through the tunnel, which is 12^ m. in length, and 
2313 ft. high, being thus both the longest and the lowest tunnel 
through the Alps. From Iselle it is about 11 m. by rail to Domo 
d’Ossola, whence the Toce or Tosa valley is followed to the 
Lago Maggiore (23 m.). The new line runs along the W. 
shore of the Lago Maggiore past Baveno, Stresa and Arona, 
and so on to Milan. (W A B C ) 

SIMPSON, SIR JAMES YOUNG (1811-1870), Scottish 
physician, was born at Bathgate, Linlithgow, Scotland, on the 
7th of June 1811. His father was a baker in that town, and 
James was the youngest of a family of seven. At the age of 
fourteen he entered the university of Edinburgh as a student in 
the arts classes. Two years later he began his medical studies. 
At the age of nineteen he obtained the licence of the College of 
Surgeons, and two years afterwards took the degree of doctor 
of medicine. Dr John Thomson (1765-1846), who then occupied 
the chair of pathology in the university, impressed with Simpson’s 
graduation thesis, “ On Death from Inflammation,” offered 
him his assistantship. The offer was accepted, and during 
the session 1837-1838 he acted as interim lecturer on pathology 
during the illness of the' professor. The following winter he 
delivered his first course of lectures on obstetric medicine in the 
extra-academical school. In February 1840 he was elected to 
the professorship of medicine and midwifeiy in the university. 
Towards the end of 1846 he was present at an operation per- 
formed by Robert Liston on a patient rendered unconscious by 
the inhalation of sulphuric ether. The success of the proceeding 
was so marked that Simpson immediately began to use it in 
midwifery practice. He continued, however, to search for other 
substances having similar effects, and in March 1847 he read 
a paper on chloroform to the Medico- Chirurgical Society of 


Edinburgh, in which be fully detailed the history of the^se of 
anaestnetics from the earliest times, but especially dwelt upon 
the advantages of chlorofSrm over ether. He advocated its use, 
not only for the prevention of pain in surgical operations, but 
also for the relief of J)ain in obstetrical practice, and his un- 
compromising advocacy of its use in the latter class of cases 
gave rise to one of the angriest and most widespread contro- 
versies of the time. In 1847 he was appointed a physician to 
the queen in Scotland. In 1859 he advocated the use of acu- 
pressure in place of ligatures for arresting the bleeding of 
cut arteries, but of more importance were his improvements 
in the methods of gynaecological diagnosis and obstetrics. His 
contributions to the literature of his profession were very numer- 
ous, embracing Obstetric Memoirs and Contributions (2 vols.), 
Homoeopathy, Acupressure, Selected Obstetrical Works, An- 
aesihesia and Hospitalism and Clinical Lectures on the Diseases 
of Womm, He also took an active interest in archaeology, and 
two volumes of his Archaeological Essays, edited by Dr J. Stuart, 
were published at Edinburgh in 1873. Simpson, who had been 
created a baronet in 1866, died in Edinburgh on the 6th of May 
1870, and was accorded a public funeral ; his statue in bronze 
now stands in West Princes Street Gardens, Edinburgh. 

See John Duns, Memoir of J. Y, Simpson (1873) ; E. B. Simpson, 
Sir James Simpson (189G) ; and H. L. Gordon, Sir /. Y, Simpson and 
Chloroform (1897). 

SIMPSON, MATTHEW (1811-1884), American bishop of the 
Methodist Episcopal Church, was born in Cadiz, Ohio, on the 
2ist of June 1811. He studied medicine in 1830-1833 and 
began to practise, and in 1833 was licensed as a preacher of the 
Methodist Episcopal Church. He was pastor of the Liberty 
Street Church of Ifitlsburg in 1835, and of a church at Williams- 
port (now Monongahela) in 1836. In 1837 he was ordained elder 
and was appointed professor of natural scient'e in Allegheny 
College, Mcadvillc, in which Madison College had been merged 
in 1833 ; and in 1838 he was elected professor and immediately 
afterwards president of the newly e.stablished Indiana Asbury 
(now pe Pauw) University, Greencastle, Indiana, to which hie 
went in 1839 ; this position he held until 1848. He was editor 
of the Western Christian Advocate, which he made a strong 
temperance and anti-slavery organ, from 1848 to 1852. He was 
elected a bishop in May 1852, and in ^857, with Dr McClintodc, 
visited Great Britain as a delegate to the British Wesleyan 
Conference, and travelled in the Holy Land. He was an intimate 
and trusted friend of President Lincoln, who considered his 
advice of great value, and at whose grave in Springfield he 
spoke the last words. He addressed the Garfield Memorial 
Meeting at Exeter Hall, London, on the 24th of September 1B81. 
He died on the i8th of June 1884 in Philadelphia. 

He published A Hundred Years of Methodism (1876) ; a Cyclopedia 
of Methodism (1878) ; Lectures on Preaching (1879), delivered before 
the Theological Department of Yale College ; and a volume of his 
Sermons (1885) was edited by George R. Crooks, whose Life of 
Bishop Matthew Simpson (New York, 1890) should be consulted. 

SIMPSON, THOMAS (1710-1761), English mathematician, 
was bom at Market Bosworth in Leicestershire on the 20th of 
August 1710. His father was a stuff weaver, and, intending 
to bring his son up to his own business, took little care of the 
boy’s education. Young Simpson was so eager for knowledge 
that he neglected his weaving, and in consequence of a quarrel 
was forced to leave his father’s house. He settled for a short 
time at Nuneaton at the house of a Mrs Swinfield, whom he 
afterwards married, where he met a pedlar who practised fortune- 
telling. Simpson was induced to cast nativities himself, and sooh 
became the oracle of the neighbourhood ; but he became con* 
vin^d of the imposture of astrology, and he abandoned this 
calling. After a residence of two or three years at Derby, where 
he worked as a weaver during the day and taught pupils m the 
evenings, he went to London. The number of his pupils in- 
creased ; his abilities became more widely known ; and he was 
enabled to publish by subscription his Treatise &f FlmidHS in 
i757>, This treatise abounded with errors of the press, and 
contained several obscurities and defects incidental to the> 
author’s want of experience and the disadvantages under whidh 
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he laboWd. His next publications were A Treatise ojt the 
Nature and Laws of Chance (1740) ; Essays on- Several Curious 
and Useful Subjects in Speculative ahd Mixed Maihematicks 
(1740) ; The Doctrine of Annuities and Reversions deduced from 
General and Evident Principles (1742); and Mathematical Disserta- 
tions on a Variety of Physical and Analytical Subjects (1743). 
Soon after the publication of his Essays he was chosen a member 
of the Royal Academy at Stockholm ; in 1743 he was appointed 
professor of mathematics in the Royal Military Academy at 
Woolwich ; and in 1745 he was admitted a fellow of the Royal 
Society of London. In 1745 he published A Treatise of Algebra, 
with an appendix containing the construction of geometrical 
problems, and in 1747 the Elements of Plane Geometry, The 
latter book, unlike many others with the same title, is not an 
edition of Euclid^s Elements, but an independent treatise, and 
the solutions of problems contained in it (and in the appendix 
to the Algebra as well) are in general exceedingly ingenious. 
In his Trigonometry, Plane and Spherical, with the Construction 
and Application of Logarithms, which appeared in 1748, there 
is a tolerably uniform use of contractions for the words sine, 
tangent, &c., prefixed to the symbol of the angle. The Doctrine 
and Application of Fluxions (1750) was more comprehensive 
than his earlier work on the same subject and was so different 
that he wished it to be considered as a new book and not as a 
second edition of the former. In 1752 appeared Select Exercises 
for Young Proficients in the Mathematicks, and in 1757 his 
Miscellaneous Tracts on Some Curious and Very Interesting 
Subjects in Mechanics, Physical Astronomy and Speculative 
Mathematics, the last and perhaps the greatest of all his works. 
From the year 1735 he had been a frequent contributor to the 
Ladies^ Diary, an annual publication partly devoted to the 
solution of mathematical problems, and from 1754 till 1760 
inclusive he was the editor of it. He died at Market Bosworth 
on the 14th of May 1761. 

See Charles Hutton, Mathematical and Philosophical Dictionary 

(1815). 

SIMROCK, KARL lOSEPH (1802-1876), German poet and 
man of letters, was bom on the 28th of August 1802 at Bonn, 
where his father was a music publisher. He studied law at the 
universities of Bonn and Berlin, and in 1823 entered the Prussian 
civil service, from which be was expelled in 1830 for writing a 
poem in praise of the French July revolution. Afterwards 
he was admitted as lecturer at the university of Bonn, where 
in 1850 he was made a professor of Old German literature, and 
in which city he died on the i8th of July 1876. Simrock estab** 
li.shed his reputation by his excellent modern rendering of the 
Nibelungenlied (1827), and of the poems of Walther von der 
Vogel weide (1833). 

Among other works translated by him into modem German were 
the Arme Heinrich of Hartmann von Aue (1830), the Par rival and 
Titurel of Wolfram von Eschenbach (1842), the Tristan ot Gottfried 
of Strassburg (1855), and the Heldenbucji (1843-1849), which he 
supplemented with independent poems. Before the publication of 
this work he had shown an origmal poetical faculty in Wieland der 
Schmied (1835) ; and in 1844 he issued a volume of Gedichte in wliich 
there are many good lyrics, romances and ballads. In 1850 appeared 
Lauda Sion, and in 1857'thc Deutsche Sionsharfe, collections of Old 
German sacred poetry. Of his republications the most piopular and 
the moat valuable were the Deutschen VolksbUcher, of wtiich fifty- 
five were printed between 1839 and 1867. His best contribution to 
scholarship was his Handbuch der deutschen Mythologie (1853-1855). 
At an early stage of his career Simrock took a high place among 
students of Shakespe&re by his Quellen des Shakespeare in Novellen, 
Marchen und Sagen (1831) ; and afterwards he translated Shakc- 
speatp's poems and a considerable number of his dramas. The large 
number of editions through which Simrock*s translations from the 
Middle Ifigh German have xiassed (the Nibelungenlied more than 
forty) bear witness to their popularity. An edition of his Ausgew&hUe 
Worhe in 12 vols. has been published by G. Klee (1907). 

See N. Hocker, Karl Simrock, sein Leben und seine Werke (1877) ; 
H, Dflntzer, '' Erinnerungen an Karl Simrock/* in Monatsschrift fUr 
Westdeutsehland (1877), and H. Schr 5 der*s article in Allg. deutsche 
BiographU, 

sms, GEORGS ROBERT (1847- ), English journalist 

and dramatic author, was bom on the 2nd of September 1847. 
He was educated at Hanwell College and at Bonn, and com- 
menced journalism in 1874 as successor to Tom Hood on Fun, 


His first play. Crutch and Toothpick, was produced at the Royalty 
Theatre in April 1879, a.nd was followed by a number of plays 
of which he was author or part-author. After long runs at west 
end houses, many of these became stock pieces in suburban and 
provincial theatres. His most famous melodramas were : The 
Lights of London (Princess’s theatre, September 1881), which 
ran for nearly a year ; In the Ranks (Adelphi, Oct. 1883), written 
with H. Pettit, which ran for 457 nights ; Harbour Lights (1885), 
which ran for 513 nights; Two Little Vagabonds (Princess’s 
Theatre, 1896-1897). He was part-author with Cecil Raleigh 
of the burlesque opera, Little Christopher Columbus (1893), 
and among his musical plays were Blue-eyed Susan (Prince of 
Wales’s, 1892) and The Dandy Fifth (Birmingham, 1898). 
His early volumes of light verse were very popular, notably 
The Dagonet Ballads (1882), reprinted from the Referee, How 
the Poor Live (1883) and his articles on the housing of the poor 
in the Daily News helped to arouse public opinion on the subject, 
which was dealt with in the act of 1885. 

SIMSBURY, a township of Hartford county, Connecticut, 
U.S.A., traversed by the Farmington river and about 10 m. 
N.W. of Hartford. Pop. (1900) 2094. Area about 38 sq. m. 
The township is served by the New York, New Haven & Hartford 
and by the Central New England railways, which meet at 
Simsbur)^ village. Among the manufactures are fuses, cigars 
and paper. A tract along the Tunxus (now Farmington) river, 
called Massacoe of Saco by the Indians, was ceded to whites 
in 1648, and there were settlers here from Windsor as early as 
1664. In 1670 the township was incorporated as Simsbury. 
In 1675, during King Philip’s War, Simsbury was abandoned ; 
and in 1676 it was burnt and pillaged by the Indians ; but it 
was resettled in the following year. Steel seems to have been 
made here from native iron in 1727, and in 1739 the General 
Court of Connecticut granted to three citizens of Simsbury a 
fifteen years’ monopoly of making steel in the colony. Owing 
to the pine forests pitch and tar were important manufactures 
in early times. From the N. of Simsbury the township of Granby 
(pop. 1900, 1 299) was set off in 1 786. In this part of the township 
a copper mine was worked between 1705 and 1745, and smelting 
and refining works were built in 1721. In 1773 the mine was 
leased by the General Court and was fitted up as a pfublic gaol 
and workhouse (called Newgate Prison), the prisoners being 
employed in mining. Some Tories were imprisoned here after 
1780; many of them escaped in May 1781. The prison was 
rebuilt in 1790 and was used until 1827. The W. of Simsbury 
was set off in 1806 os Canton (pop, in 1900, 2678). 

See N, A. Phelps, History of Simsbury, Granby aHd Canton from 
1642 to 1845 (Hartford, 1845). 

SIMSON, MARTIN EDUARD VON (1810-1899), German 
jurist and politician, was bam at Konigfib^g, in Prussia, on the 
loth of November 1810, of Jewish parfentage. After the usual 
course at the gymnasium of his native town, he entered its 
university in 1826 as a student of jurisprudence, and specially 
of Roman law. He continued his studies at Berlin and Bonn, 
and, having graduated doctor juris, attended lectures at the 
ficole de ifoit in Paris. Returning to Konigsberg in 1831 he 
established himself as a Privatdozent in Roman law, becoming 
two years later extraordinary, and in 1836 ordinary, professor 
in that faculty at the university. Like many other distinguished 
German jurists, pari passu with his professorial activity, Simson 
followed the judicial branch of the legal profession, and, passing 
rapidly through the subordinate stages of auscultator and 
assessor, became adviser (Rath) to the Landgericht in 1846. 
In this year he stood for the representation of Kdnigsbeig in 
the National Assembly at Frankfort-on-Main, and on his election 
was immediately appointed secretary, and in the course of the 
same year became successively its vice-president and president. 
In his capacity of president he appeared, on 3rd April 1849, 
in Berlin at the head of a deputation of the Frankfort parliament 
to announce to King Frederick William IV. his election ae 
German Emperor by the representatives of the people. The 
king, either apprehensive of a rupture with Austria, or iearitig 
detriment to the prerogatives of the Prussian drown should ha 
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accept tWs dignity al the hanids of a dcmocMLcy, refused the 
offer. Simson, bitterly disappointed at the outcome of his 
mission, resigned his seat in the Frankfort parliament, but in the 
summer of the same year was elected deputy for Konigsberg 
in the popular chamber of the Prussian Landtag. Here he soon 
made his mark as one of the best orators in that assembly. 
A member of the short-lived Erfurt parliament of 1850, he was 
again summoned to the presidential chair. 

On the dissolution of the Murt assembly, Simson retired 
froni politics, and for the next few years devoted himself ex- 
clusively to his academical and judicial duties. It was not until 
1859 that he re-^entered public life, when he was elected deputy 
for Konigsberg in the lower chamber of the Prussian Landtag, 
of which he was president in i860 and 1S61. In the first of 
these years he attained high judicial office as president of 
the court of appeal at Frankfort on the Oder. In 1867, having 
been elected a member of the constituent assembly of the North 
German Federation, he again occupied the presidential chair, 
as he did also in the first regular Diet and the Zoll-parliament 
which succeeded it. On i8th December 1870 Simson arrived at 
the head of a deputation in the German headquarters at Versailles 
to offer the imperial crown to the king of Prussia in the name 
of the newly-elected Reichstag. The conditions under which 
Prussia might justly aspire to the hegemony in Germany at last 
appeared to have been accomplished, no obstacles, as in 1849, 
were in the way of the acceptance of the crown by the leading 
.sovereign of the confederation, and on i8th January 1871 King 
William of Prussia was proclaimed with all pomp German 
Emperor in the Salle dcs Glaces at Versailles. Simson continued 
as president of the Reichstag until 1874, when he retired from 
the chair, and in 1877 resigned his seat in the Diet, but at Bis- 
marck's urging, accepted the pre.sidency of the supreme court of 
justice (Reichsgericht), and this liigh office he filled with great 
distinction until his final retirement from public life in 1891. 
In 1888 the emperor Frederick bestowed upon Simson the order 
of the Black Eagle. 

His political career coincides with the era of German struggles 
towards unity. As a politician he was one of the leaders of 
modern Liberalism, and though always loyal when appeals were 
made to patriotism, such as government demands for the army, 
he remained obdurate on constitutional questions ; and he 
resolutely oppwscd the reactionary policy of the Prussian Con- 
seryative.s. On his retirement from the presidency of the 
Reichsgericht, he left Leipzig and made his home in Berlin, 
where he died on the 2nd of May 3 899. 

His Life was written by his son, Bernard von Simson, under the 
title Eduard von Simson, Erinnerungen aus seinem Leben (1900). 

(P. A. A.) 

5IBISON, ROBERT (1687-1768), Scottish mathematician, the 
eldest son of John Simson of Kirktonhill in Ayrshire, was born 
on the 14th of October 1687. He was intended for the church, 
but the bent of his mind was towards mathematics, and, when a 
prospect opened of his succeeding to the mathematical chair at 
the university of Glasgow, he proceeded to London for further 
study. After a year in London he returned to Glasgow, and in 
1711 was appointed by the university to the professorship of 
mathematics, an office which he retained until 1761. He died 
on the ist of October 1768. 

Simson’s contributions to mathematical knowledge took the form 
of cHtical editions and commentaries on the works of the ancient 
Reomotors. The first of his published writings is a paper in the 
Phiiosophioal Transactions (1^23, vol. xl. p. 330) on Euclid's 
Prisms (jf.v.). Then followed Sectionum conicaruvn libri . V. 
(Edinburgh, 1735), a second edition of wluch, with additions, 
appeared in 1750. The first three books of this treatise were trans- 
Utod into ^glish, and several times printed as The Elements of (he 
Come Sections. In 1749 was published ApaUonii .Pef^mei heorum 
plan^um Hhri //., a restoration of Apollonius's lost treatise, founded 
on the lemmas given in the seventh book of Pappus's Maihematioal 
CoUecH&n. In 1756 appeared, both in Latin and in English, the 
first edition of -^his EucUd's Elmmnts. This work, which contained 
only fittt six and the eleventh and twelfth booke, and to which 
in Its English verMon he added the I>(tta in 176*, was for long the 
standard text of Euclid in England. After his death restorations 
of ’ Apollonius's treatise £)e sectione determinata and or Euclid's 
treifttse De pmsmadbns were printed for private circiffatfott in 
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the. expoDBe of Bari Stanhope^ in a volume wHhthctltlo 
Roboati Simson operq quaedam reliqm. The volume contains also 
dissertations on Logaritfftns and on the Limits of Quantit^ies and 
Ratios, and a few problems illustrative of the arxient geometrical 
analysis. 

See W. I'rnil, Life* and Writings of Robert Simson (181 a) ; C. 
Hutton, Mathematical and Philosophical Dictionary (1815). 

SIMSON^ WILLIAM (1800-1847), Scottish portrait, landscape 
and subject painter, was bom at Dundee in 1800. He studied 
under Andrew Wilson at the Trustees* Academy, Edinburgh, 
and his early pictures — landscape and marine subjects^found a 
ready sale. He next turned his attention to figure painting, 
producing in 1829 the ** 'IVelfth of August,’* which was followed 
in 1830 by Sportsmen Regaling ** and a “ Highland Deer- 
stalker.** In the latter year he was elected a member of the 
Scottish Academy; and, having acquired some means by 
portrait-painting, he spent three years in Italy, and on his return 
in 1838 settled in London, where he exhibited his “ Camttldolese 
monk showing Relics,** his ‘‘Cimabue and Grotto,** his “Dutch 
Family,*’ and his “ Columbus and his Child ’* at the Convent 
of Santa Maria la Rabida. He died in London on the 29th of 
August 1847. Simson is greatest as a landscapist ; his “ Solway 
Moss — Sunset,” exhibited in the Royal Scottish Academy of 1831 
and now in the National Gallery, Edinburgh, ranks as one of the 
finest examples of the early Scottish school of landscape. His 
elder brother George (1791-1862), portrait-painter, jyas also a 
member of the Royal Scottish Academy, and his younger brother 
David (d. 1874) practised as a landscape-painter. 

SIN (O. Kng. syn : a common Teutonic word, cf. Dutch zonde, 
Ger. SUnde), a general term for wickedness or a wicked act. As 
psychology recognizes a distinction of pleasure and pain, and 
metaphysics of good and evil, so morality assumes the difference 
between right and wrong in action, good and bad in character ; 
but the distinction in psychology and metaphysics applies to 
what is, the difference in morality is based on a judgment of 
what is by what ought to be. When the act or the character does 
not correspond with the standard, this want of correspondence 
may in different relations be variously described. In relation to 
human society, and the rules it imposes on its members, action 
that ought not to be done is crime ; a habit which is injurious 
to a man’s own moral nature, especially if it involves evil physical- 
consequences, is described as vice. If man is thought of as under 
the authority of God, any transgression of or want of conformity 
to the law of God is defined Eis sin. Crime is a legal, vice a moral, 
and sin a religious term. Sin may be distinguished from guilt 
as follows : guilt is the liability to penalty, that is, to the suffering 
conceived not as the natural consequence, but as the expression 
of the divine displeasure, which sin as a breach of divine law 
involves. Sin is a term applied not only to actions, but also to 
dispositions and motives. In the theological phrase original sin 
it means the inherited tendency to do wrong. 

There have been two great controversies in the Christian 
Church on this ^[uestion, the Augustinian- Pelagian and the 
Calvinistic-Arminian, one in the 5th century and the other in the 
17th. Pelagius declared the capacity of every man to be^xmie 
virtuous by his own efforts, and summoned the members of the • 
Church in Rome to enter on the way of perfection in monastitihim. 

His friend Caelestius was in 41^2 charged with and excom- 
municated for heresy because he regarded Adam as well as. ail his 
descendants as naturally mortal, denied the racial consequences 
of Adam*s fall, asserted the entire innocence of the new-born, 
recognized sinless men before the coming of Christ; Felfigiu^ him- 
self desired to avoid controversy, and With metirtal reservations 
denied these statements of his friend ; but he did not escf^e* 
suspicion, and his condemnation' in 41S was the signed for k 
literary polemic, which lasted ten years, and in which Jtdian'ctf 
Eklanum was tins most brilliant hurt reckless combatkni ofi^ the 
side of Pelagius. In the -East 'die freedom (tf the will wks so 
insisted on^ that one may regard Greek theology a$l e^rnikily 
Pelagiah^ in the West there Wan unanimity only on' tbkee pbirits : 
the necessity of baptism fbr the remission of sins, the inheritance 
of sin as a result of Adam’s fall, and the indispemMibleniesa of the 
divine grace in the attainment of goodness. Pelagifis insisted that ' 

XXV. 5 a 
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sin was act, not a state, an abuse of the freedom of the yill, 
and that each man was responsible and liable t» punishment only 
for his own acts. This extreme individuaftsm he qualified only in 
two respects, he admitted a principle of imitation, the influence of 
bad example, habits and customs, may be 'inherited and com- 
municated, llivine grace is not necessary for human virtue. 

It is granted only according to act, and merits aa the law in 
enlightening, warning or promising reward. To this Augustine 
opposed the view that Adam’s sin is, as its penalty, transmitted 
to all his descendants, both as guilt and as weakness. The trans- 
mission is not by imitation, but by propagation. The essence 
and mode of operation of original sin is concupiscence ^ which, as of 
the devil, subjects man in his natural state to the devil’s dominion. 
Jwen infants are involved in Adam’s condemnation. Sin is a 
necessity in each individual, and there is a total corruption of 
man s nature, physically as well as morally. Into tlie details of 
the controversy it is not necessary to go any further. While the 
authority of Augustine received lip-homage, the doctrine of the 
Roman Catholic Church became more Pelagian, and in the 
Tridentine decrees and still more in the ethics of the Jesuits, in 
spite of the opposition of Jansenism, Pelagianism at last triumphed. 

The Reformation restored the teaching of Augustine ; in 
('alvinism especially the sovereignty of the divine and the 
impotence of the human will were emphiisized ; and against 
this exaggeration Arminianism was a protest. Of the five 
article.s of the Remonstrance of i6io only two now concern us : 
the possibility of resisting the grace which is indispensable to 
salvation, and the possibility of falling away from grace even 
after conversion. The Arminian system was an attempt to 
modify the Calvinistic theory in a moral interest, so as to main- 
tain human responsibility, g(»od and ill desert; but to this 
moral interest the system sacrificed the religious interest in the 
sufficiency and the sovereignty of divine grace. Its adherents 
necessarily laid emphasis on human freedom. As regards 
original sin they taught that the inclinations to evil inherited 
from Adam are not themselves blameworthy, and only consent 
to them involves real guilt. It is not just, however, to Arminian- 
ism to identify it with Pelagianism, as it does strive to make 
clear man’sneed of divine grace toovercome sin andreach holiness. 
In the Evangelical Revived gf the i8th century Arminianism was 
represented by Wesley, and Calvinism by Whitefield. 

SIN, the name of the moon-god in Babylonia and Assyria, 
also known as Nannar, the illuminer.” The two chief seats 
of his worship were Ur in the S., and Harran considerably to the 
N., but the cult at an early period spread to other centres, and 
temples to the moon-god are found in all the large cities of 
Babylonia and Assyria. He is commonly designated as Kn-zu, 
i.e, “ lord of wisdom,” and this attribute clings to him throughout 
all periods. During the period (r. 2600-2400 b.c.) that Ur 
exercised a large measure of supremacy over the Euphrates 
valley. Sin was naturally regarded as the head of the pantheon. 
It is to this period that we must trace such designations of the 
god as father of the gods,” ** chief of the gods,” “ creator of 
all things,” and the like. We are justified in supposing that the 
, cult of the moon-god was brought into Babylonia by the Semitic 
nomads from Arabia. The moon-god is par excellence the god of 
nomadic peoples, their guide and protector at night when, during 
a great part of the year, they undertake their wanderings, just 
as tile sun-god is the chief god of an agricultural people. The 
cult once introduced would tend to persevere, and the develop- 
ment of astrological science culminating in a calendar and in a 
system^ of interpretation of the movements and occurrences in 
the starry heavens would be an important factor in maintaining 
, the position of Sin in the pantheon. The name of Sin’s chief 
sanctuary at Ur was E-gish-shir-gal ,” house of the great light ” ; 
that at Harran was known as E-khul-khul, “ house of joys.” 
On seal-cylinders he is represented as an old man with flowing 
beard, with the crescent as his symbol. In the astral-theological 
Fystem he is represented by the number 30, and the planet Venus 
as his daughter by the number 15. The number 30 stands 
obviously in connexion with the thirty days as the average extent 
of his course until he stands again in conjunction with the sun. 


The “ wisdom ” personified by the moon -god is likewise an 
expression of the science of astrology in which the observation of 
the moon’s phases is so important a factor. The tendency to 
centralize the powers of the universe leads to the establishment 
of the doctrine of a triad consisting of Sin, Shamash and Ishtar 
(^.v.), personifying the moon, sun and the earth as the life- 
force. (M. JA.) 

SINAI. I. The Biblical Mount Sinai. In judging of the 
points of controversy connected with Sinai we are brought face 
to face with the question of the historicity of the Hebrew records 
involved. Though new attempts to fix the stations of the 
wilderness wandering appear every year, critics have long agreed 
that the number of forty for the years of wandering and for the 
stations are round numbers, and that the details are not based on 
historical tradition of the Mosaic age. ITiis does not exclude the 
possibility that the names of some or all of the stations belong 
to real places and are based on more or less careful research on 
the part of the writers who record them. As regards the Moun- 
tain of the Law in particular, if the record of Exod. xix. seq. is 
strictly historical, we must seek a locality where 600,000 fighting 
men, or some two million souls in all, could encamp and remain 
for some time, finding pasture and drink for their cattle, and 
where there was a mountain (with a wilderness at its foot) rising 
so sharply that its base could be fenced in, while yet it was easily 
ascended, and its summit could be seen by a great multitude 
below. In the valley there must have been a flowing stream, 
'rhe peninsula of Sinai does not furnish any locality where so 
great a host could meet under the conditions specified, and 
j accordingly many investigators give up the statistics of the 
number of Hebrews and seek a place that fulfils the other con- 
ditions. But when we consider that the various records em- 
bodied in the Pentateuch were composed long after the time of 
Moses, and that the authors in all probability never saw Sinai, 
and had no exact topographical tradition to fall back on, but 
could picture to themselves the scene of the events they recorded 
only by the aid of imagination, the topographical method of 
identifying the Mountain of the Law becomes very questionable. 
The Pentateuchal writers are not at one even about the name of 
the mountain. It used to be thought that Horeb was the .name 
of the mountain mass as a whole, or of its southern part, while 
Sinai was the Mountain of the Law proper, but it has been shown 
by Dillmann that the Elohist and Deuteronomy always use the 
name Horeb for the same mountain which the Jahvist and the 
Priestly Code call Sinai. The Elohist belonged to Northern 
Israel, but Judges v. 5 shows that even in Northern Israel the 
other name Sinai was not unknown. And it might be shown, 
though that cannot be done here, that the several accounts 
vary not only as regards the name but in topographical details. 
Thus all that con be taken as historically fixed is that after 
leaving Goshen the Hebrews abode for some time near a 
mountain called Sinai or Horeb, and that this mountain or 
range was held to be holy as a scat of the Deity (Exod. ii. i ; 
I Kings xix.). 

Where, then, was lhi.s mountain ? The Midianites, of whom 
according to one source Jethro was priest, probably alw^ays lived 
E. of the Gulf of *Akaba ; yet we can hardly follow Beke in 
seeking Sinai beyond that gulf, but must rather think of some 
point in the so-called peninsula of Sinai, which lies between the 
Gulfs of ‘Akaba and Suez, bounded on the N. by the Wilderness 
el-Tih, which slopes gently towards the Mediterranean. To the 
south of this wilderness rises the Jebel el-TIh, a mass composed 
mainly of Nubian sandstone and cretaceous limestone, which 
attuns in fantastic forms an altitude of some 3000 ft. ; its ridges 
converge towards the S. and are cut off by great valleys from 
the mass now known as Mount Sinai. The latter is composed 
of primitive rocks— granite, pbrphyry, dibrite, gneiss, &c. The 
sandstones of Jebel el-ITh are nch ip minerals ; inscriptions of 
Amenophis III. and Thothmes III. found on the spot show that 
the ancient Egyptians got turquoise at Serablt al-KhAdem: 
and at Maghara, where inscriptions occur bearing the names of 
kings from Semerkhet and Khufu down to Rameses II. These 
mines were worked by criminals and prisoners of war, and the 
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waste products of copper foundries indicate that the penini^la antiquity in its favour. In later times Jebel MusA anA Serh&l 
was once better wooded than now, of which indeed we have had %ach its own tradition, and the holy places were pointed out 
express testimony of post* Christian date. At present the at each ; thus from the monastery of St Catherine a path of 
dominant feature is bare walls of rock, especially in the primitive granite steps was constructed up to ‘‘ the Mountain of the taw,’* 
formations ; the steep and jagged summits have a striking effect, but similar steps arck found at Serb&l. That these traditions are 
which is increased b> the various colours of the rock and the not decisive, however, is admitted, more or less, even by those 
clearness of the atmosphere. The deep-cut valleys are filled by modems who, like Lepsius, Ebers, Bartlett, give their voice for 
rushing torrents after rain, but soon dry up again. In the S. Serbal. Most authorities still prefer Jebel Mus& or some point 
the centre of the main mountain mass is Mount Catherine (&540 in that group, but they again differ in details. First of all there 
ft.), 0mm Shdmar to the S.E. being little lower ; this peak and is much difficulty in determining the route by which the Hebrews 
N. of it Mount Serbal (6750 ft.), which rises more immediately approached the mountain. Then comes the question of finding 
from the plain, dominate the K&'ah, a waste expanse of sand a suitable plain for their encampment under the mountain, which 
strewn with pebbles, which occupies the S.W. margin of the is best met if, with Robinson, Stanley, Palmer and others, the 
peninsula. In the Ka'ah is the village of Jur, and at the S. plain is taken to be that of al-Rahe and the overhanging^ moun- 
promontory (Ras Mohammed) is the little hamlet of Sherm. tain to be Jebel Sufsafeh. The latter is over 6 too ft. high, and 
'The Sinai group as a whole is called by the Arabs Jebel al-Xur ; consists of pasture ground ; it does not fit all the details in 
the name Sina m Arabic comes only from books. The area of Exodus, but this objection is quite as strong against the tradi- 
the peninsula is about 11,200 sq. m. ; the population is tour to tional site on Jebel Musa (Mount Moses), which lies farther S. 
five thousand souls, chiefly Bedouins of various tribes, whose Jebel Musa has been accepted by Tischendorf, I^aborde, Ritter, 
common name, derived from Jur, is Jowara. They have sheep Strauss, Farrar, and many others ; on this view the Israelites 
and goats, with which they retire in summer to the higher lands, must have encamped in the narrow Wady al-Seya*iyeh, N. of the 
where there is good pasture ground, and where springs are mount. But the absence of exact topographical detail on the 
comparatively common. On the chalk and sandstone water is part of the Biblical narrators, who always speak of Sinai as if 
scarcer than among the primitive rocks, and often bracki.sh. it were a single summit and give no hint about several summits 
Though the rocks are bare, there is always vegetation in the of which it is one, shows that in their time there was no real 
dales, especially acacias and tamarisks ; from the latter {T, tradition on the matter, and that all attempts at identification 
mannifera) manna is still derived in quantities that vary with the are necessarily vain. 

■ rainfall. On the hills grow aromatic plants, especially fhymaceae. Utkbature— B urckhardt, Travels in Syria, &c. (London, tSas) ; 

The fauna includes the ibex, hyrax and hyaena; the panther ' ..... . .. « 

too is sometimes found. Flights of quail have been observed. 

In some valleys there are well-kept garden? and good date-palms ; 
the most noted oasis is that of l^'eiran, in the N.W. of the peninsula, 
which is watered by a perennial stream. Whether Feiran is the 
Rephidim of Exod. xvii. is a question which, like the identifica- 
tion of the other stations of the Israelites, depends on the localiza- 
tion of the Mountain of the Law 

There is no genuine pre-Christian tradition on this subject. 2. The Feninsula ; Recent Researchr--’Xh.e peninsula of Smai 
'Phe chief authority for the ancient sanctity of Mount Sinai is .is about 230 m. in extreme length and 150 m. wide, or nearly 
Antoninus Martyr (end of the 6th century), who tells that the the size of Ireland. It is practically waterless and barren, the 
heathen Arabs in his time still celebrated a moon feast there, population being not a thousandth of that on an equal area in 
As sin means “ moon,” this feast has been connected with the England. The S. part is a high nikss of schists and granitei 
name of Sinai, but the proposed etymology is not certain. Of deeply cut into valleys ; it is overlaid by carboniferous sandstone, 
heathen origin, too, are the many "Nabataean inscriptions of and limestone, capped with tertiary basalt, flows in the mining 
Sinai, found especially in the WSdy Mokatteb (in the N,W.), region. The N. part is on expanse of cretaceous limestone 
and sometimes accompanied by rude drawings. The language and nummulitic tertiary limestone, sloping down to the Mediter- 
and character are Aramaic, but the proper names are mainly ranean. The steep vaUey of the Gulf of Suez has been greatly 
tho.se of Arabs, who passing by graved their names on the rocks, deepened — if not formed — since the tertiary limestone was 
That they were pilgrinLs to Sinai cannot be made out with deposited, the beds dipping down sharply to the sea. The only 
certainty. The inscriptions date from the early years of the water supply of any importance is that in the Wady Feiran; 
Christian era, when the Nabataean kingdom was at its height. elsewhere only small water -holes preserve enough for a few 

In early Christian times many anchorites inhabited Sinai, persons, but fresh water can be obtained along the shore route 
living for the most part in the caves, which are numerous even by digging. 

in the primitive rocks. Then monasteries were built, the most The difficulty about the numbers of the Israelites who lived 
famous being the great one of St Catherine in Wady el-Der (the here has lately been treated on a fresh basis. That they were not 
valley of the monastery). On Serbal, too, there were many more numerous than the previous inhabitants is shown hy the 
granite dwellings, and in the neighbouring Pharan (Phoenicion), difficulty m conquering the Amalekites at Rephidim. In the * 
which was a bishop’s see, there were, as the ruins show, churches census lists of the Book of Numbers the hundreds of people 
and convents. in each tribe are in most cases 4 or 500 ; 2, 3, 6 or 700 are rare ; 

The question then is whether when the hermits first settled in o„ i, 8 or 900 do not occur, l^e hundred are thex;efore liifk- 
the peninsula there existed a tradition as to the place of the pendent of the thousands prefixed to them : and as cUdf means 
Mountain of the Law, and whether they chose for their residence both a " thousand ’* and a “ family,’* it is proposed that the 
a spot which was already traditionally consecrated by memories original census was in numbers of tents or families, and hundreds 
significant to the Christian as well as to the Jew. No ass^tion of people ; and that later the family numbers were mistaken 
of the existence of such a tradition is to be found in Josephus, for thousands. Other points a^ee in this view, such as the 
who only says that Sinai was the highest mountain of the district number of persons m a family, the similarly of hundred in the 
— « description which might apply to Serbftl as seen from the census before and that after the wanderings, and the actual 
plain below. Eusebius uses expressions which may Also seem size of Goshen, from which they caipe, and the pqpulatioh of 
to point to Serbal as the place of the law-giviiig, and it must be Sinai where they settled. Thus the total numbers were ^730 
admitted that the tradition which seeks the holy site in the people. The internal evidence that the census liste are origin)^ 
group of Jebel Musa (ue, the mass of which Mount Catherine is doi^ents U very strong, though they have been nqiisundenstood 
the highest peak) is not older than the time of Justinian, so that by later compile* It is impossible to suppp^ a population 
the identification with Mount Serbal seems to have greater trained in Egypt not having the ability to kc«p tribal 


i.«on ae L.aDorae, voyage a$ i Araute t'etree (I'aris, lojooiejo; ; 
Robinson, Biblical Researches (London, 1841) ; Lepsius, Retse 
(Berlin, 1845) ; Stanley, Sinai and Palestine ; Fraas, Aus d. Orient 
(Stuttgart, 1867) ; Ordnance Survey of the Pen. of Sinai (South- 
ampton, 1869, ‘3 vols.) ; Palmer, Desert of the Exodus (Cambridge, 
1871) ; Ebers, Durch Gosen zum Sinai (2iid ed., Leipzig. x88r) ; 
Baker Greene, The Hebrew Migration (London, 1883J ; Hull, jl/ounX 
Seir, Sinai and West Palestine (London, 1885) . See uso the Palestine 
Society's Quarterly Statement, passim. (A. So.) 
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records ^ numbers and movements such as were the basis o{ the 
existing re-edited narrative. » 

The history of the Egyptian settlements has been investigated. 
They began in the 1 st pynasty, shown by the tablet of tlie con- 
quest by King Semerkhet (5280 b.c.) above the mines of turquoise 
at Wady Maghara. Seneferu (4750 B.c.) was already working 
at Serttbit for turquoise. Other kings who left records here are 
Sanckht (Illrd Dynasty), Khufu (IVth), Sahura, Kanuser, 
Menkauhor (Vth), Amenemhat I., Senusert I., Senusert II., 
Senusert III., Amenemhat II., Amenemhat III., Amenemhat IV. 
(Xllth), Aahmes I., Amenhotep I., Tahutmes 1 ., Hatshepsut, 
Tahutmes III., Tabutmes TV., Amenhotep III. (XVllIth), 
Rameses I., Sety T., Rami^ses II., Merenptah, Sety II., Tausert, 
Setnekht (XlXth), Rameses 111 ., IV,, V. md VI. (XXth). The 
monuments are mostly inscriptions recording the mining expedi- 
tions and offerings made to the goddess of turquoi.se. The original 
shrine of the goddess was a cave ; this was hewn out and buildings 
were gradually added before it to a length of 230 ft. The record.s 
show that no fewer than twenty -five different grades of officials 
took part in the work of mining, which was highly organized 
as regards direction, technical ability, labour and transport, 
often as many as 700 men Ixung employed. Over 400 objects 
with kings’ names have been found in the fragments of the 
offerings which were left in the shrine. The worship at Scrabit 
was that of Hathor, mistress of turquoise. She is identical 
with Athtar or Ishtar, the Semitic goddess of Arabia. The 
features of the worship were entirely Semitic and not Egyptian. 
An enormous mass of burnt-offerings is shown by the bed of 
ashes before the sacred cave ; tanks for ablutions are found in 
the temple courts, altars of incense are in the shrine itself, and 
also conical stones ; and chambers or shelters for dreaming 
before the temple are a main feature. All of these belong to 
Semitic worship, and they show that before Mosaism the elements 
of the worship were the same as are found in later times. 

For all tlie recent research see W. M. Flinders Petrie, Researches in 
Sinai (1900). (W, M. F. P.) 

SINAIA, a town of Rumania, about 12 m. S. of the Hungarian 
frontier at Predeal, on the railway from Ploesci to Kronstadt 
in Transylvania. Pop. (1900), 2210. Sinaia resembles a large 
model village, widely scatq^red among the pine forests of the 
lower Carpathians, and along the banks of the Prahova, a swift 
alpine stream^ llie monastery of Sinaia, founded by Prince 
Michael Cantacuzino in 1695, was the residence of the royal 
family until the present chateau was built. It consists of two 
courts surrounded by low buildings. In the centre of each court 
is a small church built in the Byzantine style. The monks 
possess a library, in which are kept valuable jewels belonging 
to the Cantacuzene family. Castle Pelcs or Pelesh, the modem 
palace, named after the hill on which it stands, is of a mixed 
.style of architecture. The interior is fitted with magnificent 
wood carvings and stained-glass windows illustrating the principal 
scenes of Carman Sylva’s ” writings. Until 1850 Sinaia con- 
sisted of little more than the monastery and a group of huts. 
In 1864, however, the monastic estate was assigned to the 
, Board of Civil Hospitals, by which a hospital and baths were 
opened and the mineral springs developed. Sinaia soon became 
the favourite summer resort of Bucharest society, and rapidly 
developed in all its equipment. 

SINALOA, a N. state of Mexico, bounded N. by Sonora and 
Clnhuahua, E. by Dumi^o, S. by Tepic, and W. by the Gulf of 
Calif qmia, with a coast line of nearly 400 m. Area, 33,67 1 sq. m. 

296,70!; largely Indians. The surface consists 
of a n^ow coastal zone '^rhere tropical conditions prevail, a 
broad belt of mountainous country covered by the ranges of the 
Sierra Madfij Occidental and their intervening valleys where 
o£dc and pine 'forests are to be founds and an uitervening zone 
among the fobthtlls of the Sierra Madtje up to ah elevation of 
aooo ft., where the conditions are subtropical. The state is 
traversed by numerous streams, the largest of which have broad 
vafley$ among the foothflls. The largest of these are the Culiadbi, 
Puerte and Sinaloa, the lhs;t two having short navigable courses 
across the lowlands. 


Rain is plentiful everywhere, except in the extreme north, where 
the conditions are arid, llje climate of the low- lying coast lands is 
hot and malarious, but in the mountains it is cool and healthy. 
Cereals and mexeaX are produced on the uplands, and sugar, rum, 
coffee, tobacco, grape spirits and fruit in the lower zones. There 
arc excellent cotton lands in the state and the production of this 
staple was largely developed during the American Civil War, but 
it has since declined. Grazing receives considerable attention in 
the uplands, where the temperature is favourable and the pasture- 
age good, and hides are largely exported. Mining, however, is the 
chief industry, Sinaloa being one of the richest mineral-producing 
states in the republic. Gold, silver, copper, iron and lead are found. 
There are also salt deposits and mineral springs. The best-known 
.silver mines are the Rosario, from which about $90,000,000 had 
been extracted up to the last decade of the 19th century, and the 
Nucstra Seftora de Guadalupe de los Reyes, di.scovered early in the 
19th century and yielding over $85,000,000 before its close. The 
forest products of the state include rubber, resins, cabinet and dye- 
woods, dcierskins, orchilla and ixtle fibre. Up to tlie beginning of 
Uui 20th century Sinaloa had only one short railway, which con- 
nected Culiacdn with its port Allata. Since then the Mexican 
branch of the (American) Southern Facific railway from Nogales to 
Guaymas has been extended S.K. along the coast. Sinaloa has 
excellent natural harbours, only two of which -- MazatlAn and 
Altata- are much used. The bays of Agiobarapo and Toi)olobampo 
arc prospective railway terminals with fine harbours. The capital 
of the state is Culiacdn Rosales (commonly called Culiac^n), on the 
CuliacOn river 39 m. from its port, Altata, at the mouth of the same 
river, with wliich it is connected by rail. It is a well-built town, 
with some thriving manufactures, including cotton goods, cigarettes, 
liqueurs, &c. It is the see of a bishop and has a fine cathedral. 
Culiacdn (pop. in iQod, 10,380) is the distributing centre for a large 
district between Guaymas and Mazatl^n. The most important 
town is Mazatl&n, one of the leading port.s of Mexico on the Pacific 
coast, and the commercial centre for S. Sinaloa and N. Durango. 
Other lowns are Mocorito (pop. 9971 in 1895), Sinaloa and Fuerte, 
all in the N. of the state, Rosano (pop. 8448 in 1900), and San 
Ignacio in the S. 

SINAN PASHA (1515-1596), Turkish soldier and statesman, 
was an Albanian ol low origin. In 1 569 he was appointed governor 
of Egypt and was occupied until 1571 in the conquest of Yemen. 
In 1574 he commanded the great expedition against Tunis, 
which, in spite of the brave defence by the Spanish and Italian 
garrison, was added to the Ottoman empire. In 1580 Sinan 
commanded the army against Persia and was appointed grand 
vizier, but was disgraced and exiled in the following year, owing 
to the rout of his lieutenant Mahommed Pasha, at Gori, in an 
attempt to provision the Turkish gcirri.son of Tiflis. He subse- 
(juently became governor of Damascus and, in 1589, after the 
great revolt of the Janissaries, was appointed grand vizier 
for the second time. Another revolt of Janissaries led to his 
dismissal in 1591, but in 1593 he was again recalled to become 
grand vizier for the third time, and in the same year he commanded 
the Turkish army against Hunga^>^ In spite of his victories 
he was again deposed in February 1 595, shortly after the accession 
of Mahommed III., and banished to Malghara ; but in August 
was in power again and on the march to WaJlachia. The unhappy 
course of this campaign, culminating in the fall of Gran, brought 
him once more into disfavour, and He was deprived of the seal 
of office (November 19). The death of his successor, Lalu 
Mahommed, three days later, was looked on as a sign from 
heaven, and Sinan became grand vizier for the fifth time. He 
died suddenly on the 3rd of April 1596. 

Bold, overbearing and unscrupulous, Sinan recoiled from no 
baseness to put a rival out of the way ; while his insolence 
was not confined to foreign ambassadors, but was exercised 
towards his opponents in the sultan’s presence. He had a 
barbarous hatred not only for Christians but for all civiliza- 
tion. The immense fortune which he left is a pjoexf of his 
rapacity. 

Another Sinan Pasha governor of Anatolia at the time of 
Mahommed 11 . ’s death in 1481 . Ho was a brother ^n^tlaw of Bayezid 
11 . and dcicate 4 Prinne Jem's tr^ps at Brnsa. In Selim l.'s reign 
he served with great distinction. 14 the^, Persian aqd Egyptian cam- 
paigns and fell at the battle of pidania, where the Mam^ukes were 
defeated, in 1517. 

A third Sinan Padia, brother of the grand; vizier Rustem Pasha, 
was grand admiral under Suleiman I. and died about i 553 >^ 

See J. V. Hanimer-Purgstall, Gesch-^ des Osmat^is^hsiV Reiches 
(2nd ed., Pesth, ^840), and authorities there cited. 
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SINCLAIR, the name of an old Scottish family, members of 
which have held the titles of earl of Orkney and carl of Caithness. 
The word is a variant of Saint Clair. 

Sir William Sinclair, or Saint Clair (c, j26o-c. 1303), was 
the descendant of a line of Anglo-Norman barons, one of whom 
obtained the barony of Rosslyn from King David 1 . in the 12th 
century. Sir William took part in the dispute over the succession 
to the crown of Scotland in 1292, and was one of the leaders of the 
Scots in their revolt against Edward I, One of his sons was 
William Sinclair (d. 1337), bishop of Dunkeld, who was responsible 
for the defeat of an English force at Donibristle in Fife in 1317. 
Sir William’s eldest son was Sir Henry Sinclair (d. 1330), the 
friend of Robert the Bruce ; and Sir Henry’s son was Sir William 
Sinclair, who was slain by the Saracens in August 1330, while 
journeying through Spain to Palestine with Sir James Douglas, 
the bearer of the heart of Bruce. This Sir William Sinclair 
married Isabel, daughter of Malise, earl of Strathearn, Caithness 
and Orkney (d. c. 1350), and their son Sir Henry Sinclair (d. c. 
1400) obtained the earldom of Orkney by a judgment of the 
Norwegian king Haakon VI. in 1379. He then helped to conquer 
the Faeroe Islands, and took into his service the Venetian 
travellers, Niccolo and Antonio Zeno, sailing with Antonio to 
Greenland. This prince of Orkney, as he is sometimes called, was 
succeeded by his son Henr)^(d. 1418), who was admiral of Scotland, 
and then by his grandson William (c. 1404-1480), the founder of 
the beautiful chapel at Rosslyn. 

William, the 3rd earl of his line, whose earldom of Orkney 
was a Norwegian dignity, was made chancellor of Scotland in 1454 
and ]*ord Sinclair and carl of Caithness in 1455. some 

part in public affairs in Scotland, and when in 1470 the Orkney 
Islands were ceded by Norway to King Tames III. he resigned 
all his rights therein to his sovereign and was known merely as 
earl of Caithness. His eldest son, William, having offended his 
father by his wasteful habits, the earl settled his earldom on his 
eldest .son by another marriage, also called WilKam, who was 
killed at Floddcn in 1513. The elder William, however, in- 
herited the title of l,*ord Sinclair, and the family was thus split 
into two main branches. John, the 3rd earl, was killed in 1529 
while attempting to seize the Orkney Islands. 

George, 4th carl of Caithness {c. 1525-1582), a son of the 3rd 
earl, was a Roman Catholic and a supporter of Maxy Queen of 
.Scots, but he was mainly occupied witli acts of violence in the 
north of Scotland. His grandson George, the 5th earl (c. 1566- 
1643), was outlawed and compelled to fly to the Shctlands. He 
left many debts, and his great-grandson and successor, George, 
the 6th earl (d. 1676), who was childless, arranged that his 
estates should pass to a creditor, Sir John Campbell, afterwards 
earl of Brcadalbanc. Campbell was created earl of Caithness in 
1677, but the title was also claimed by George Sinclair {d. 1698), 
n grandson of the 5th earl, and in 1681 the privy council decided 
in his favour. When Alexander, the 9th earl^ died in 1:765 tlie 
title was successfully claimed by William Sinclair (d. 1779), a 
descendant of the 4th earl, who became the loth earl. James, 
the 12th earl (1766-1823), was descended from another branch of 
the 4th earl’s family, and his grandson James, the 14th earl 
(1821-1881), was a representative peer for Scotland from 1858 
to 1868, and was created a peer of the United Kingdom as Baron 
Barrogill in 1866. He was interested in scientific matters, 
and published Lectures on Papular and Scientific Subjects 

(1877)- 

The title of Lord Sinclair passed from William, the 2nd lord, who 
died about 1488, to John (1610-1676), who became tbe 9th lord 
in 1615. At first a covenanter, afterwards he became a royalist, 
and was taken prisoner at the battle of Worcester. He died with- 
out male issue and the title became dormant. His estates, how- 
ever, passed to his grandson, Henry St Clair (1660-1723), the 
son of his daughtet Catherine (d. 1666) and her husband, John 
St Clair of Herdmahstoh, and in 1677 Hehty was created Lord 
Sinclair with^^he precedenqe of tjje oldex title. He had t^ ^tons, 
John Sinclair (1683-1750) the Jawbite, and James Sinclair*, who 
became a general in the British army,’ and was also atmbassador 
at Vienna and Turin' and a member of parliament for many 


years. After the attainder of John, in consequence of hfe share in 
the*rising of 1715. the family estates were settled on James, but 
he resigned them to his elder brother when the latter was pardoned 
in 1 7 26. The pardon, however, did not include the restoration of 
the title. Earlier in life John Sinclair had killed a man named 
Shaw in a duel and had afterwards shot this man’s brother. 
He was tried by court-martial and sentenced to death, but, was 
pardoned. An account of the proceedings in the cowrt-m^ial 
was edited by Sir Walter Scott for the Roxburghe Club (Edin- 
burgh, 1828). Sinclair himself wrote Memoirs of the Rebellion, 
published by the Roxburghe Club in 1858. 

Neither of the brothers left male issue, and tlie title devolved 
upon a cousin, Charles St Clair (d. 1775)1 who was not included in 
the attainder. Charles did not claim it, but in 1782 his grandson 
Charles (1768-1863) was declared to be Lord Sinclair. He was a 
Scotti.sh representative peer from 1807 to 1859 and is the ancestor 
of the present holder of the title. 

Three brothers were also noted Sinclairs ; — Oliver, the friend of 
James V. and the leader of the Scots at the rout of ^Iway .Mo^s ; 
Henry (1508-1565), bishop of Ross and president of the court 
of session, who made some additions to Hector Boece's Chronicles 
of Scotland ; and John (d. 1566), bishop of Brechin. 

See Sir R. Douglas, The Peerage of Scotland, new ed. by Sir J. B. 
Paul; G. E. (Cokayne), Complete Peerage', Sinclair, The Sincla^irs 
of England (1887) : Sir K. Gordon and G. Gordon, The Rarldhm of 
SuiheYland (Edinburgh, 1813), and Hay, Genealogy of the Simelaira 
of Poslin (1835). 

SINCLAIR, SIR JOHN, Bart. (i 754 -i 835 )» Scottish writer 
on finance and agriculture, was the eldest son of George Sinclair 
of Ulbster, a member of the family of the earls of Caithness, 
and was born at Thurso Castle on the joth of May 1754. After 
studying at Edinburgh, Glasgow and Trinity College, Oxford, 
he was admitted to the faculty of advocates in Scotland, and 
called to the English bar, but never practised. In 1780 he was 
returned to parliament for Caithness, and subsequently repre- 
.sented several English constituencies, his parliamentary career 
extending, with few interruptions, until 1811. He es^blisb^d 
at Edinburgh a society for the improvement of British wool, 
and was mainly instrumental in the creation of the Board of 
Agriculture, of which he was the first president. His reputation 
as a financier and economi.st had been established by the pablica- 
tion, in 1784, of his History of the*Puhlic Revenue of the Brit^h 
Empire ; in 1793 widespread ruin was prevented by the adoption 
of his plan for the issue of exchequer bills ; and it wa:^ on his 
advice that, in 1797, Pitt issued the “ loyalty lo^ ” of eigh^cn 
millions for the prosecution of the war. His services to scientific 
agriculture were no less conspicuous. He supervised the com- 
pflation of the valuable Statistical Account of Scotland (21 vpls., 
1791-1799), and also that of the General Report of issued 

by the Board of Apiculture ; and from the reports pompiled by 
this society hepublished in 1819 his Cods of Agriculture, He was a 
member of most of the continental agricultural societies, a fellow 
of the Royal Societies of London and Edinburgh, as well as of )the 
Antiquarian Society of London, and president of the,Hightod 
Society in London. Originally a thorough supporitpr of Pjtt’s 
war policy, he later on joined the party of ‘‘axmed neutrality.” 
In 1805 he was appointed by Pitt a commissioner for the con* 
struction of roads and bridges in the N. of Scotland, in 1810 he 
was made a member of the privy council and, next year, received 
the lucrative sinecure office of commiissibner bf ej^cisc. He died 
on the 2iBt of December 1835. 

Sir John Sinclair, who was created a baronet in 1 780, was twice 
married, first to a daughter of Alexander Maitland, by whom 
he had two daqghters, and secondli(^ to Uijana, dau^et bfthe 
first lord Macdonald, by whom he had .tKiHeen chudrt^ , ,’His 
tMest 3cm,* Sir Gcoi^e Sinclair (1790-1868) was a writer a 
niimber of parliament, rcpresenthic Caithness at intervala from 
181 1 till 1841. BSs SQijL, Sir Jolin ToUcmachbBibdte^*,’ the 

3rd baronet, was /member for the sanie cpnstituenc^ frpin' ro 69 
*1885. The first baroneCs third Son, John (x79SP'rB7S), hqcame 
iarthd^pofi *0^ Middlesex : the 'filth son, Wiilwm (1804-1878), 
was pmbeh^ary of Chichester add was ’thej‘fathe?t‘ bf WfiHam 
ifacdot^diSinclalr (b. 1850^ who in i8^*hcc«dne.aithd of 
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London ; the fourth daughter, Catherine (1800-1864), at one 
time enjoyed some vogue as an author. 1 
See Correspondence of the Right Hon. Sir John Sinclair, Bart., with 
Reminiscences of Distinguished Characters (2 vols., London, 1831) ; 
and Memoirs of the Life and Works of the Right Hon. Sir John Sinclair 
(2 vote., Edinburgh, 1837). 

SIND, a former province of India, now a division of the Bombay 
presidency. It is the most northerly portion of the presidency, 
lying between 23® 35' and 28® 29' N. and between ^® 40' and 
71® 10^ E., having an area of 53,116 sq. m. and a population 
(1901) of 3,410,223. It includes the six districts of Karachi, 
Hyderabad, Thar and Parkar, Larkhana, Sukkur and Upper 
Sind Frontier, together with the native state of Khairpur. It 
differs widely in physical features and climate, no less than in the 
language, dress and customs of the people, from the rest of the 
presidency, from which it is cut off by the deserts or the sea. 
It is bounded on the N. by Baluchistan and the Punjab ; on the 
E. by the desert tracts of W. Rajputana ; on the S. by the Runn 
of Cutch and the Indian Ocean ; and on the W. by Baluchistan. 

Physical features. — Sind proper, or the central alluvial plain 
watered by the Indus, lies between the Kohistan or hilly country 
that rises to the Kirthar range on the Baluchistan border, 
and the Registan or Thar desert that stretches E. into 
Rajputana. The Kohistan in years of good rainfall yields 
abundant fodder for cattle and camels, and supports a scanty 
tillage on the banks of the hill streams or natSy one of which, 
named the Hab, forms the boundary between Sind and Baluch- 
istan. Central Sind lies on both banks of the Indus, which 
flows S. in a bed that has been raised by the deposit of silt above 
the surrounding country^ Except where its bed is confined by 
rocks, as at Sukkur, Rohri and along the edge of the Kohistan 
from LaJkhi to Jhirak, the river constontly changes its course, 
especially in the delta, the head of which is now opposite Shah- 
bandar. Central Sind depends on the yearly inundation of the 
Indus, which begins to rise in March and reaches its highest 
point about the middle of August. The water is distributed by a 
very ancient system of canals, which has been greatly improved 
and extended since the British conquest. The soil is a plastic 
clay deposited by the river. 

TTie great geographical feature in Sind is the lower Indus, 
which passes through the eVitirc length of the country, first in a 
S.W. direction, then turning somewhat to the E., then returning 
to a line more directly S., and finally inclining to the W., to .seek 
an outlet at the sea. The distant line of mountains between 
Sukkur and Sehwan, the steep pass overhanging the water at 
Lakhi, and the hill country below Sehwan give a distinctive 
character to the right bank, Sind has been aptly likened to 
Egypt. If the one depends for life and fertility on the Nile, 
so does the other on the Indus. The cities and towns are not 
so readily to be compared. Hyderabad, notwithstanding its 
remarkable fortress and handsome tombs, can scarcely vie in 
interest as a native capital with Cairo ; nor can Karachi, as 
a Europeanized capital, be said to have attained the celebrity 
of Alexandria. The province contains many monuments of 
archaeological and architectural interest. 

Owing to the deficiency of rain, the continuance of hot weather 
in Sind is exceptional. Lying between two monsoons, it just e8cape.s 
the influence of both. The S.W. monsoon stops short at Lakhpat 
in Cutch, the N . W. monsoon at Karachi, and even here the annual 
rainfall is not reckoned at more than 6 or 8 in. At times there is no 
rain for two or three years, while at others there is a whole season's 
rainfall in one or two days. The average temperature of the summer 
months rises to 95“ F., and the winter average is 60®, the summer 
maxiiliu^ being 1 20® and the winter minimum 28® . The temperature 
on th^sci-coast is much more equable than elsewhere. In northern 
Sind We find frost in winter, while both here and in Lower Sind the 
summer heat is extreme and prolonged. This great heat, combined 
with the poisonous exhalations from the pools left after the annual 
inundation and the decaying vegetable deposits, produces fever 
and ague, to which even the natives fall a prey. 

Agriculture.— The salt of the delta is the only mineral product of 
eommercteJ importance. Timber and fuel are supplied chiefiy by 
the babul {Acacia arabica), hahan {Populus euphroHca), kandi (Pro- 
s<^is spicigera) and iron wood {Tocoma undulata), and fruit by the 
date, mango and pomegranate. The chief rabi or spring crops, 
sown from August to October and reaped from February to April, 
are wheat, barley, gram, oilseeds and vegetables. The chief winter 


or kharif crops, sown from May to July and reaped from October 
to December, are the millets {bajri and juar), rice, urad {Phaseolus 
radiatus), mung {Phaseolus mungo), cotton and indigo. Efforts are 
being niade to introduce the long-stapled Egyptian cotton. Agri- 
culture is almost entirely dependent upon irrigation from the Indus. 

Manufactures.— Among the chief manufacture.s may be mentioned 
gold, silver, and silk embroideries, carpets, cloths, lacquered ware, 
horse-trappings and other leather-work, paper, pottery, tiles, 
.swords and matchlocks, and the boxes and other articles of inlaid 
work introduced from Shiraz. Lac work, a widely extended industty 
in India, is also in vogue in Sind. Variously coloured lac is laid in 
succession on the boxes while turning on the lathe, and the design 
is then cut through the different colours. Hyderabad was long 
famous for its silks and cottons, silver and gold work and lacquered 
ornaments, and the district could once boast of skilled workmen in 
arms and armour ; but these old industries are now on the decline. 
In the cloths called sudi, silk is woven with the striped cotton — a 
practice possibly due to the large Mahomiuedan population ol tlie 
country, as no Moslem may wear a garment of pure silk. Chundari, 
or knotting, i.s another method of decorating cotton and silk goods. 
The extension of cotton cultivation in Sind has caused a brisk de- 
velopment in ginning factories of recent years. The Sind cotton - 
printers are the most skilful and tasteful in tlie Bombay presidency. 
Colton carpets, rugs, hor.se- cloths, towels and napkins are manu- 
factured at the gaols. Woollen saddle-cloths, blankets and f(‘lts 
are also made. Sind produces the best pottery of India. The art 
was introduced or developed by the Mahominedans, whose rulers 
gave it every encouragement. Magnificent tombs and mosques, 
now in ruins, testify to the skill of the ancient potters. Leather is 
worked in a variety of articles, such as saddle-covers for camels and 
horses, shoes, leggings and accoutrements. In 1904 two new flour 
and rice-cleaning miHs were started at Sukkur. 

Irade. The trade of Sind is carried on through Karachi with 
foreign countries, and across the land frontier with Afghanistan, 
Baluchistan and Seistan. Karachi is the great port for the grain 
trade of all N. India, and is also the great strategic military port for 
the N.W. frontier. The chief articles of import are cotton and 
woollen goods, iron and steel, mineral oil, .sugar, tea and machinery ; 
while the chief exports are wheat and other grains, cotton, wool, 
oilseeds, hides and skins, and bones. On the land frontier the chiel 
articles of import are horses, ponies, mules, sheep and goats, woollen 
and cotton piece-goods, wheat, gram and pulse, rice, fruits and nuts, 
provisions, stores, leather, ghee, raw wool, silver, as.safoetida, drugs, 
hide.s, fish, seeds, manufactured silk, spices and tobacco ; while 
the exports are cotton twist and yam, piece-goods, leather, metals, 
coal and coke, wheal, husked rice, liquors, ghi, sugar, tea, tobacco, 
wool and silver. 

Fauna. — The last tiger in Sind was shot about 1883. Among 
other wild animals are the hyaena, the gurkhar or wilfl ass (in the S. 
of the Thar and Parkar district), the wolf, jackal, ^fox, wild hog, 
antelope, pharho or hog deer, hares and porcupines. Of birds ol 
prey, the vulture and several varieties of falcon mav be mcntionecl. 
The flamingo, pelican, stork, crane and Egyptian ibis frequent the 
shores of the delta. Besides these there are the ubdra (bustard) 
or tilur, the rock-grouse, quail, partridge and various kinds of 
parrots. Waterfowl are plentiful : in the cold season the lakes or 
dhandhs are covered wim wild geese, kulang, ducks, teal, curlew 
and snipe. Among other animals to lie noted are scorpion.s, lizards, 
centii>ede 3 and many snakes. 

The domestic animals include camels (one-humped), bufialoes, 
sheep and goats, horses and asses (small but hardy), mules and 
bullocks. Of fish there are, on the sea-coast, sharks, saw-fish, 
rays and skate ; cod, sir, cavalho, red-snapper, gassit, hegti, dang&ra 
and huru abound. A kind of sardine, also frequents the coast. In 
the Indus, the finest flavoured and most plentiful fish is the polo, 
generally identified with the hilsa of the Canges. Dambhro {Labeo 
rohita) and mullet, mordko {Cirrhina mrigala), gandan {Notopterus 
kapirat). khago or catfish {Rita buchanan^, popri {Barbus sarana), 
shakur, jerkho and singhdri {Macrones aor) are also found. Otter, 
turtle and porpoise are frequently met with ; so too are long-snouted 
crocodiles and water-snakes. 

Fwesfs. - The area of reserved forest in Sind is 1065 sq. m. The 
! forests are situated for the most part on the banks of the Indus, 
and extend S. from near Rohri to the middle delta. "Hiey are 
narrow strips of land, from 2 to 3 m. in length, and ranging from 
2 furlongs to 2 m. in breadth. The largest are between 9000 and 
10,000 acres in area, but are subject to diminution owing to the 
encroachments of the stream. The wood is principally^ (Acacia 
arabica), bahan {Populus euphroHca) and kandi {Prosopis spicigera). 
The tdli {Dalbergia Sissoo) grows to some extent m Upper Sind ; the 
iron-wood tree (Tocoma unaulata) is found near the hills in the Mehar 
districts. There are, besides, the nim (Melia Atadirachta), the.pipal 
(Ficus religiosa) , the ber (^Zitj^hus Jujuba) , The delta has no forests, 
but its shores abound with mangrove -trees. Of trees introduced arc 
the tamarind (Tamarindus indica), several Australian wattle trees, 
the water-chestnut (Trapa natans), the aula (Emblica officinalis), the 
bahera (Terminalia Belterica), the carob troe (Ceratonia Siliqua), the 
China tallow (Stillingia sebifera), the bit (Aegle Marmelos) and ^tho 
manah (Bassia loti folia). There is a specially organised forest 
department. 
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Irrigation, — The Ijadus at its source is ifj,ooo ft. above sea'level. 
At Attock it is still 2000 ft. above the sea. It is, therefore, a rapid 
river, which brings down a great quantity of silt from the mountains 
and deposits it in the Sind valley. The bed of the river is always 
rising, and has to bo constantly watched to prevent its overflowing 
its banks, while the quantity of silt that the water contains makes it 
very valuable to the cultivator. The inundation canals of the Indus 
have, therefore, been carried to a high degree of perfection, though 
the water of the river cannot be fully utilized until the proposecl 
barrage is constructed at Sukkur. The chief of the existing canals 
are : on the right bank of the Indus, the Desert, Undarwah, Begari, 
Mahiwah, Sukkur, Ghar, Saitah, Sind and Western Nara canals; 
and on the left bank the Eastern Nara, Hiral, Jamrao, Dad, Nasrat, 
Fuleli and Hasanali canals. Within the area watered by these 
canals all vegetation is luxuriant ; but beyond the reach of the silt- 
laden waters th<! dry and hardened ground is almost bare. 

/?at7 ways.— Sind is traversed by the North-Western railway, which 
follows the Indus from the Punjab to the sea at Karachi. The Indus 
is twice bridged : at Kohri where the main line crosses the river and 
a branch goes ofl to Quetta; and at Kotri, opposite Hyderabad, 
whence a narrow-gauge line was opened into Kajputana in 1900, 
and another branch runs S. to Budin in the delta. A chord line 
connects Hyderabad with Kohri, to evade the erosion of the Indus, 
giving an sdternative route from Karachi to Quetta and the N.W. 
frontier. One of the main purposes of the Indus valley line is the 
strategic defence of that frontier. 

Population. — ^The great majority of the inhabitants of Sind are 
of Hindu dc.scent, converted to Islam. They speak a language 
of their own, which is akin to that of the Punjab, though retaining 
many archaic peculiarities. Mahommedans, who form more 
than three-fourths of the total, may be divided into Sindis 
proper and naturalized Sindis. The Sindi proper is a descendant 
of the original Hindu. In sect he is a Suni, though the Talpur 
mirs adopted the Shiah persuasion. Ibere is, as a rule, no 
distinction of caste, except that followers of certain vocations 
— such as weavers, leather-workers, sweepers, huntsmen — ^are 
considered low and vile. The six different classes of naturalized 
Sindis are— the four families of the Saiyids (the Bokhari, Mathari, 
Shirazi and Laghari) ; the Afghans ; the Baluchis ; the slaves 
or Sidis — originally Africans ; the Memans ; and the Kbwajas. 
More than half of the Hindus are Lohanas, originally traders, 
who have almost monopolised government service and the 
professions. Brahmans are few and uninfluential. Sikhs are 
numerous. 

Administration . — Sind is administered as a non-regulation 
province, under a commissioner, who resides at Karachi. The 
highest court, independent of the High Court at Bombay, is 
that of the judicial commissioner, consisting of three judges, 
one of whom must be a barrister specially qualified to deal with 
mercantile cases. The Karachi brigade, forming part of the 
Quetta or fourth division of the Southern army, is distributed in 
cantonments at Karachi, Hyderabad and Jacobabad. 

History. Sindi has a history of its own, distinct from the rest 
of India. In the early centuries of the Christian era it was ruled 
by a Buddhist dynasty, with capitals at Alor and Brohmanabad. 
It was the first part of the peninsula to be invaded by the Mahom- 
medans, under Mahommed bin Kasim, a general of the caliph, 
in 7 1 1. The invasion was by sea, from the mouth of the Indus ; 
and for nearly three centuries Sind remained nominally subject 
to the Arab caliphs. Though conquered by Mahmud of Ghazni 
in tlie course of his raids into India, Sind long preserved a semi- 
independence under two local dynasties, the Sumras and the 
Sammas, both of Rajput descent but Mahommedans in religion. 
The latter had their capital at Tatta, in the delta of the Indus, 
which continued to be a seaport until the i8th century. The 
Sammas were followed by the Arghuns, of foreign origin, and the 
Arghuns by the short-lived Turkhan dynasty. It was not till 
the time of Akbar, who had himself been bom at Umarkot in 
Sind, that the province was regularly incorporated in the Delhi 
empire. Wl^n that empire broke up on the death of Aurangzeb, 
local dynasties again arose. The first of these was the Kall^ras, 
who were succeeded by the Talpurs, of Baluch descent, who were 
ruling under the title of Mirs, with their capital at Hyderabad, 
when the British first entered into close relations with the country. 

The East India Company had established a factory at Tatta 
in 1758 ; but the Talpur mirs were never friendly to trade, and 
the ketory was withdrawn in 1775. In 1830 Alexander Bumes 
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was permitted to pass up the Indus on his way to tl]||^court of 
Raajit Singh at Lahore, and two years later Henry Toctingcr 
concluded a comrterci|l treaty with the mirs. It was, however, 
the expedition to Afghanistan in 1838 for the restoration of Shah 
Shuja that forced on matters. The British army under Sir 
John Keane marched through Sind, and the mirs were compelled 
to accept a treaty by which they paid a tribute to Shah Shuja, 
surrendered the fort of Bukkur to the British, and allowed a 
steam flotilla to navigate the Indus. The crisis did not arrive 
till 1842, when Sir Charles Napier arrived in Sind and fresh terms 
were imposed on the mirs. The Baluch army resented this loss 
of independence, and attacked tlie residency near Hyderabad, 
which was bravely defended by Outram. Then followed tlie 
decisive battle of Meeanee and the annexation of Sind. A course 
of wise, firm and kindly administration inaugurated by Sir 
Charles Napier himself, and continued by Sir Bartle Frere, Sir 
W. Merewether and later commissioners, has since made the 
province peaceful and prosperous. 

Sec H. M. Birdwood, The Province of Sind (Society of Arts, 1903) ; 
and Sir llicliard Burton, Scinde (1851). 

SINDBAD THB SAILOR, VOYAGES OF, a collection of Arabic 
travel-romances, partly based upon real experiences of Oriental 
navigators in the seas S. of Asia and E. of Africa (especially 
in the 8th- j oth centuries) ; partly upon ancient poetry, Homeric 
and other; partly upon Indian and Persian collections of 
mirahilia. In Sindbad’s First Voyage, from Bagdad and Basra, 
the incident of the Whale-Back Island may be compared with 
the Indian Ocean whales of Pliny and Solinus, covering four 
jugera, and the pristis sea-nion.ster of the same authorities, 
200 cubits long ; AJ Kazwini tells a similar tale of a colossal 
tortoise. Such Eastern stories are probably the original of the 
whale-island in the Irish travel-romance of St Brandan. With 
the Island of the Mares of King Mihraj, or Mihrjan, we may find 
(rather imperfect) parallels in Homer’s Iliad (the mares impreg- 
nated by the wind), in Ibn Khurdadbih and A 1 Kazwini, and in 
Wolf’s account of the three Jlkas de Cavallos near Ceylon, s^o 
called from the wild horses with which they abounded, to which 
the Dutch East India merchants of the 17th century sometimes 
sent their mares for breeding purposes. Sindbad’s account of 
the Kingdom of Mihraj (Mihrjan) is perhaps derived from the 
Two Musulman Travellers of the ^th century ; it would seem 
to refer to one of the greater East Indian islands, perhaps Borneo. 
With the Rukh (“ roc ”) of the Second Voyage we may compare 
A 1 Kazwini, and, more particularly, Ibn A 1 Wardi, who mentions 
the Island of the Rukh among the isles of the China Sea, and 
relates two incidents parallel to adventures with the rukh of 
Sindbad’s Second and Fifth Voyages. Marco Polo in a famous 
passage describes this monstrous bird in detail, locates it 
apparently to the S. of Madagascar, and relates how one of its 
supposed feathers hod been taken to the grand khan of the 
Mongols. Sindbad’s Valley of Diamonds has fairly complete 
parallels in A 1 Kazwini, in Benjamin of Tudela, in Marco Polo 
and in the far earlier Epiphanius, bishop of Salmis in Cyprus, 
who died a.d. 403. As to the Mountain, or Island, of Apes in 
the Third Voyj^e, Ibn A 1 Wardi and Idrisi each recognizes an 
island of this kind, the former in the China Sea, the latter neas 
Sokotra. Sindbad’s negro cannibal adventure, next following, 
reproduces almost every detail of the Cyclops story in the 
Odyssey ; among the Spice Islands, and perhaps at Timor, may 
be located the island rich in sandal-wood, where the wanderer 
rejoins his friends. The cannibal land of the Fourth Voyage, 
producing pepper and coco-nuts, where Sindbad’s coihpanions 
were offered food which destroyed their reason, has suggested 
the Andamans to some inquirers and certain districts of Sumatra 
to others ; with this tale we may comepare the lotus-eating of the 
Odyss^, Plutarch’s story of Mark Antony’s soldiers m^dened 
and killed by an “ insane ” and fatal root in their Parthian wars, 
a passage in Davis’s Account of Sumatra in 1599, and more com- 
plete parallels in Ibn Al Wardi and A 1 Kazwini. The burial 
of Sindbad in, and his escape from, the cavern of the, dead is 
fabtly foreshadowed in the story of Aristomenes, the Messenian 
hero, and in a reference of St Jerome to a supposed Sc^^ian 
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custom burying alive with the dead those who had been dear 
to them ; the fully-developed Sindbad tale finds an echo in 

Sir John Mandevillc.” For the Old|Man*of the Sea/* in the 
Fifth Voyage, we may also refer to A 1 Kazwini, Ibn A 1 Ward! 
and the romance of Seyf Zu -1 Yezen ; ^indbad’s tyrannical 
rider has usually been explained as one of the huge apes of Borneo 
or Sumatra, improved to make a better story. The account of 
pepper, somewhat later in this Voyage, has a good deal in common 
with Idrisi’s ; Sindbad’s pearl-fishing is probably to be located 
in the famous beds off Ceylon, of which Marco Polo has an 
excellent description. The romance of Seyf Zu -1 Yezen has a 
voyage along a subterranean river similar to that of Sindbad 
on his wSixth Voyage ; the elephant adventure of the Seventh 
Voyage adds another to the many stories of the elephant's 
sagacity which were already told in every southern country, and 
of which we have many examples in Pliny’s Historia Naturalise 
and in Aelian’s Historia AnimoHum, 

See Richard Hole, Remarks oh the Arabian Nights* Entertainments, 
in which the Origin of Stndbad's Voyages ... is particularly con- 
sidered (Ix)iidon, 1797)^ Fusebius Renaudot’s edition of the 2 wo 
Musulman IraveMers (1718, translated into English, 1733, as 
Ancient Accounts of India and China by two Mahommedan Travellers 
... in the ipth Century) ; J. T. Ruinaud, Relations des voyages fails 
par les Aratws et les Per sans dans ITnde et d la Chine dans le IX* 
sUcle (1845) ; £. W. line's translation of the Arabian Nights 
(^ndon, 1859), especially the notes in vol. iii. pn, 77-108 ; M. J. de 
Goeje, La Ligende de Saint Lirandan (1890) ; C. R. lieazley, Dawn of 
Modern Geography (1897), 1. '^35-238, 438-450. Besides the works 
noticed lu tlie text of this article, the i2th-ceiitury Romance of Duke 
Ernest of Bavaria, written in German rhyme by Henry of Vcldeck 
about 1160, gives parallels to Sindbad’s flight through the air (tied 
to his rukh) in Voyage II., to the subterranean river-excursion in 
Voyage VI., and to some other incidents, (C. R. B.) 

SINDHI (properly Sindhl, the language of Sindh, i.e. Sind) 
AND LAHNDA (properly Lakndd or Lahindd^ western, or 
Lahnde-dl holty the language of the west), two closely connected 
forms of speech belonging, together with Kashmiri (q.v.), to 
the N.W. group of the outer ^nd of Indo-Aryan languages. 
In the following po^s it will be assumed that the reader is 
familiar with the main facts stated in the articles Indo-Aryan 
Lanouacjes and Prakrit. 

In 1901 Sindhi (including Kachchhi) was spoken by 3,494,971 
people, and lAhnda by 3i357j9i7;— the former in Sind and 
Cutch, and the latter in the W, Punjab and adjoining tracts 
(for further details on thi.s point see the article Lahnda). The 
parent Prakrit, from which Lahnda is sprung, must once have 
extended over the greater part of the Punjab, but, as explained 
under Indo-Arvan Languages, the population of the Midland 
expanded so as to cover the E. and centre of that province, and 
the langu^e (Panjabi) now there spoken is a mixed one, Midland 
in its main characteristics, but showing more and more traces 
of its old lAihnda basis as we go W. The wave of Midland 
progress exhausted itself in the barren tract of the west-central 
Punjab, and W, of about the seventy-third degree of E. longitude 
Lahnda holds decisive sway. The facts are very much the same 
with regard to the mixed language of Rajputana. Here the 
expansion of the Midland language was stopped by the desert, 
beyond which lies Sindhi. I^nda and Sindhi, the W. outposts 
« of Indc^Aryan speech, have accordingly for centuries occupied 
a peculiarly isolated position, and have in many respects struck 
out common lines of independent growth. This process was 
aided by the presence of Pi^ca languages (see Indo-Aryan 
Languages). In early times there were PiSftca colonies along 
the Indus, right down to its delta, and both Sindhi and Lahnda 
have bonrowed many peculiarities from their dialects. 

Sindhi is directly derived from the Vrfleada Apabhraihsa 
Prakrit (see Prakrit). The name of the ApabhraihSa from 
which Lahnda is derived is not known, but it must have been 
closely allied to Vr&cada. Sindhi has one important dialect, 
Kachchhi, spoken in Cutch. Here the language has come into 
contact with Gujarati and is somewhi^ mixed with that form 
of speech. For the dialects of Lahnda, and the various names 
under whicSi tiiat language is known, see the article Lahnda. 

Owing to their geographical position both Sind and the W. 
were early 6ub|eet to MahonutnUdan inroads. The 


bulk of the population is Mussulman, and their languages make 
free use of words borrowed from Persian and (through Persian) 
from Arabic. The written character employed for Lahnda is 
usually that modification of the Persian alphabet which has been 
adopted for Hindostani. The same is the ca.se for Sindhi, except 
that further modifications have been introduced to represent 
special sounds. In both langut^es, Hindus also employ a script 
akin to the well-known Nagari alphabet (see Sanskrit). It is 
the same as the “ Landa ” (a word distinct from “ lahnda ”) 
or “ clipped ” character current all over the Punjab and is very 
imperfect, being seldom legible to any one except its original 
writer, and not always so to him. 

Phonetics.^ — 'I'he phonetic system of both languages in most 
respects resembles that of other Indo-Aryan vernaculars. Space 
will not allow us to do more than draw attention to the main points 
of diflcrence. In other Indo-Aryan languages a final short vowel is 
generally elided. This rule is also followed in Lahnda, but the genius 
of Sindhi requires every word to end in a vowel, and hence these 
short vowels are still retained. Thus, Skr. naras, a man, Pr. naro, 
Ap. naru, L. nar, but S. nar**. In Sindhi these final short vowels are, 
as in Kashmiri, very lightly pronounced, so that they are hardly 
audible to a person unacquainted with the language. They are 
therefore printed in these pages as small letters above tlie line. In 
the cognate Kashmiri a short i or u affects by epenthesis the pro- 
nunciation of a preceding vowel, just as in Eiighsh the silent vowel e 
added to " mar ” changes its pronunciation to '* mare." So, in 
Kashmiri, war** is pronounced mor. lahnda, especially when 
dropping the final short vowel, has similar epenthetic changes. Thus 
chdhar{u), a boy, becomes chohur ; shdhar{u), a city, becomes first 
sh&hur and then, further, skdhur {d like the a in " all") ; wliile 
chOhar{i), a girl, becomes chohir. The oblique singular (see below) 
of chohur is chbhar, for chohar{a) with a final a instead of a final u, 
and hence the vowel of the second syllable is unchanged. Similarly, 
the oblique form ol shdhur is shdhar, while the oblique form of 
chohtr is still chohir, because it also originally ended in 1. Similar 
epenthetic changes have not been noted in Sindhi. In that language 
and in Lahnda the short vowel ?, when preceded or followed by h, 
or at the end of a word, is pronounced as a short e. Thus S. kiharu, 
of what kind, and S. m%htt\ a mosque, are respectively pronounced 
keharb and mehef. When i is bo pronounced, it will be written as 
e or ** in the following pages. 

In Prakrit almost the only consonants which had survived were 
double letters, and in most of the Indo-Aryan vernaculars these 
have Iwen simplified, the preceding vowel being lengthened in com- 
pensation. Thus, Ap. kammu, a work, Hindostani, kdm. In Panjabi 
and Lahnda the double consonant is generally retained, as in kamm, 
but in Sindhi, while the double consonant is simplified, the vowel, 
as in the Pifeca languages, remains short ; thus, kam'^. This non- 
lengthening of the vowefin such cases is typical of Sindhi, words like 
S. og*', fire, from Ap. aggt, being quite exceptional. It even happens 
that an original long vowel coming before a conjunct consonant is 
shortened when the conjunct is simplified. Tlius, Skr. iuryath, 
S. Jturi, a trumpet. 

In Sindhi, as in PisAca, a sibilant is liable to be changed into h. 
Thus, Skr. mdfhsam, S. iwdi** or flesh ; Skr. deias, S. des^ or 

deh^, a country. In L. the 5 is generally, but not always, preserved. 
As in most Indo-A^an languages a medial d becomes the hard r ; 
thus, S. juran^, to join ; L. ghord, a horse. As in the Pis&ca languages, 
there is great confusion between cerebrals and dentals. There was 
the same tendency in Vracaija Apabhraxh^a, and it is more common 
in Sindhi than in Lahnda. Thus, Skr. tdmrakas, S. fdmb, copper ; 
Skr. dandas, S. qand^, a staff. Moreover, in Sindhi, t and d become 
regularly cerebralized before r, as in Ap. putru, S. putr*^, a son ; Ap. 
drdhha, S. dr&hh*, a vine. The cerebral / does not appear in Sindhi, 
but it has survived from Praknt in Lahnda, being subject to the 
same rules as in Marathi (g.v.). When / represents a Prakrit single /, 
it becomes f, but if it represents a Prakrit ll, it remains a simple 
dental 1 . It may be remarked that the same rule seems to hive 
applied in the Prakrit spoken by the Pisftcas. 

Sindhi has a series of strengthened c<msonants— g, j, 4, and h. 
They are pronounced " with a certain stress in prolonging and 
somewhat strengthening the contact of the closed organ, asif one 
tried to double the sound at the beginning of a word.'^ They often, 
but not always, represent an original double letter. Thus, Ap. 
iaggau, S. lagdf appUed ; Ap. garuau, S. igard, heavy, but S. gard, 
mangy ; Ap. S. science ; L.;of, S./a/’*,a Jat ; Ap. va 44 au, 
S. vadd, great ; Ap. 46 lid, S. ddlt, a sedan-chair ; Ap, dubbaXu, S. 
iahat^, weak ; S. hdhd, a father, but a father's brother. 

Declension. — Both languages have lost the neuter gender, all 
nouns being either maBcuUne or f emtniae. The. rules for Sstinguish- 
ing gender are much as in Hindosj^i. As in other Indo-Aiyan 
languages, nouns may be either strong or weak, the strong forms 
being derived from nouns ulrith the Jlleonastic Sanskrit suffix ha 
(see Hindo stani and Marathi). In Suidlii a mascblino weak form 

* Abbreviations : S^r. = Sanskrit ; Pr. = Prakrit : Ap.=Apa- 

bkramia; L.= Lahnda ; S.aSindhi. ^ r 
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in “ corresponds to the* strong one in 3, and feminine -weak forms in 
• and ^ to a strong one in t. In Lahnda weak forms have dropped 
the final short vowel, and the strong forms end in d (masc.) and i 
(fern.)* 

As explained in the articles above referred to, almost the only 
old case tnat has survived throughout the declension of both 
languages is the general oblique. This is used for any oblique case, 
the particular case required being as a rule further defined by the 
lielp of a postposition. The general oblique case, without any 
defining postposition, is specially employed for the case of the agent. 
There are also examples of the survival of the old locative and of the 
old ablative. Thus S. math*^, top, loc. ntat¥, on the top ; L. Ambi, 
at Amb ; L. veld, time, roti-di vele, at the time of food ; L. jangil, 
lor jangali, in the forest. This locative is of regular occurrence in 
the case of Sindhi weak masculitic nouns in ". For the old. ablative, 
we have S. ghar'*, L. ghar, a house, abl. S. ghatb, L. gharA, and so 
others. The locative termination can be^referred to the Ap. locative 
termination -Hi or -hi, and tiic ablative a ot 9 to the Ap. -hd or -Aft. 
The nominative plural, and the general oblique case of both numbers 
are formed as in the following examples 


Comparison is effected^ as in Hindustani by putting the iicAir< with 
I whichP comparison is made in the ablative case. SMOtimes special 
I postpositions aT©'employe<J for this form of the ablative. 


Singular. 
Sincfhi. i Lai 


Nominative 
Accusative . 
Agent . . 

Dative . 
Ablative 

Genitive 

Locative 


ghdrd 

gkoro 

ghore 

ghdri-kbe 

ghore, ^ 

ghdri-kki’ 

ghdfB-iO^ 

ghore-me 


ghord ' 

ghdrd 

ghdre 

gheifi-nu 

gh 6 fe 46 

ghdri-dd 

ghdfi-vic 


ghdrd 

ghdrd 

ghdfa> 

ghdpaxur-hhi 
ghdrem§L ^ 
ghi^an^bhe 
gh^anfrid - 
gJtdrm*^ 


Lahnda^ 

ghofe 

ghdre 

•JSsLi 

ghdrt&ld 

ghOfea^de 

ghored^vic 




Singular. 



Plural. 


Nominative. 1 

\ Obli( 

que. 

N ominative. 

ObUque 


Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

I.^hnda. 

Sindlii. 

Weak Noun — 
Masc. 

ghar*, 

ghar 

ghar* 

ghar 

ghar* 

gkar 


Fem. . 

a house 

1 Jibh*, 

jibbh 

Jibh* 

jibbh 

Jibhu, 

jibbha 

. 

ghare, ghore 


! a tongue 
dg*, 

« 

dg* 

agg 

Jibhe 

dgeu 

agge 

ftbha, Jihhe 
dgem*, ^ 

strong Noun — 
Masc. 

1 fire 

ghord, 

ghord 

ghdre 

ghdre 

ghdrd 

ghdre 

dgea, dgte 

Fem. . . . ^ 

a horse 
ghdfi. 

ghdn 

ghdri* 

ghdri 

ghoriu 

ghdria 

. 

ghdrd, ghdri 

’ , 


a man* 



1 

gkorta, gkdne 


In Lahnda the final short vowel of the weak forms has been 
dropped, but in some cases the final u of the masculine and the final 
i of the feminine have been preserved by epenthesis, as explained 
under the head of phonetics. The origin of the nominative plural 
and of the various oblique forms is explained in tlie article Hindo- 
STANi. In the same article is discussed the derivation of most of the 
postpositions employed to define the various oblique^ foims and 
to make real cases. These are as follows : S. hhe, L. nu, to or for ; 
S. khi, L. td, from ; S. jd, sandd, L. dd, of ; S. mtj L. vie, in. It 
will be observed that the lahnda forms are identical with those 
found in Panjabi. In both languages the accusative case is the 
same as the nominative, unless specim definiteness is required, when, 
as usual in Indo-Aryan vernaculars, the dative is employed in its 
place. The agent case is the oblique form without any postposition. 
The S. khe is a corruption of Ap. haahl, Skr. hfle ; and similarly kho 
from Ap. kaaku, Skr. krtdt. S. sandd, like the Rajasthani iMndd 
and the Kashmiri sand” or hand*, is by origin the pre.sent participle 
of the verb substantive, ghar*-sandd, meamng literally “ existing (in 
connexion) with the house,” hence ” of the house.” We may com- 
pare the Bengali u.se of haUe, on being, to mean ” from.” All these 
postpositions are added to the oblique form. We thus get the 
declension of the strong masculine noun S. ghdfd, L< ghdrd, a 


The usual pronouns are as follows. In the Lahnda forms d is 
pronounced as in German^: — 

I — S. du, a, tn!S or mu ; L. ma ; obi. S. d, ma, mu ; L. wJ. 

, We--S. ast] L. asst; obi. 

Plural. S. asa ; L. ass9. Of me, 

: my — S. nruhA-fd ; L. m^d. 

minative. ObUque. Of us, oup-^S. ase-^d ; L. 

asd0. 

lahnda. Sindlii. Lahnda. Thou — S. L. lu ; obi. S. 

• ' Id; L. iu, td, fudh: You — 

^ S. Uivhl,^avM ; L, ; obL 
gkar ghavan*, gharo S. taohe, mhS ; L. tussa. 

ghar^,gharS Of UieO, thy-^. HlhA^fd ; 

jibbha fibhun*, jibbha L. tM. Of you, youi^^. 

fibh 3 ,jibhe Utvhd*id, 4 tvk^fdi^h^’tusd 4 fd, 

agge dgem\ ^ aggd iuhddd^ 

dgee, dgie This, he^ she, ki : 

^ L. «A; ‘obl. S. hin^, 'in*; 
ghdre gAdfon*, ghdree L. is. These, they^S.< ki ; 

. ghdre, ghdrA ^ L. eA, in ; obi. S- Aw*, in*; 

\ ghdriS ghdrin*, ghdria L. inAa. 

gkdrie, ghdril That, he, she, it — S. hH \ 

— r-J L. oA; obi. S. hun*, un*; 

L. us. Those, they — S. ho ; L. oh, un ; obi. S. Ann*', un* ; L. 

unhn. 

That, be, she, it — S. sd; obi. tdh*. Those, they-^S. obi. 

tan*. We should expect corresponding forms for Lahnda, but they 


tan*. We should expect corresponding forms for Lahnda, but they 
are not given vn the grammars. 

Self— S. pdn * ; L. dpi. Own— S. prh^jd ; L. dp^d. Of. Panjabi 
dp. Kaslmuri pdn*. 

Who— S. L. jo ; obi. S. jdh * ; L. ;V ; plur. ftom. S. je ; L. jd \ 
obi. S. jan * ; L. jtnha. 

Who?.~-S kh* ; L. haun ; obi. S.^AglA»; L. ke ; plur. nom. S.. 
her* ; L. kaun ; obi. S. kan * ; L. kinhe. 

What ? — S. chd ; L. cd ; obi. S. ohd ; L. Hitt. 

Any one— S. L. hdl ; obi. S AdAi ; L. hM. ' 

The derivattoTL of most of those forme can be gathered ftom the 
article Hindustani. Others, sudh as o^^i, tussX^ pdn^, are borrowed 
from Pitoca. 

The north-western group of Indo-Aryau vernaculars, Sindhi, 
Lahnda, and Kashmiri, are distinguislied by the free ose which they 
make of pronominal sufiixe.s. In Kashmiri tliese are ‘added to 
verbs, but in the other two languages they are also added to nouns. 
These suffixes take the place of personal pronotmB in varioua oases 
and are as follows;-^ ' » 


Sindhi . . 


Lahnda 



First Person. 


Singular. 

Plural. 

Nom. 

Other 

Nom. 

Other 

Cases. 

Cases. 

s* 

m*, ma 

a 

St 

u, AA 

(not as 
gen.) 

m 

m 

si 

si 


Second Person. 

jular. Plural. 

T other ^ I Othar 
Caws. Nom. 


Singular. 


Third 'Per^n. 


Nom. 

Agent. 

Othar 

Cases. 

Noifi. 

, Agent, . 

Nona 

1 

s* 

None 


None i 

5 

s 

^Noae" 

mi 

L 






horse, as shown in the next column. When there are optional 
meUiods of making the oblique form only one is given. The lOthexs 
can be employed in the same way. 

As in most other Indo-jAryan venw.ulars, the genitive is really a 
possessive adjective, an^ agrees with the person or t hing possessed 
in gender, number and case, exactly as in Panjabi. 

An adjective agrees with its qualihcd noun in gender, number 
and case. In I^l^a, as in Hindostani, the only adjeefives which 
change in these .respects are strong adjectives in d. In Sindhi weak 
forms in ** also change the “ to ^ or * in the temhline. Thtis, S. caijd, 
L. cangd, good, fern. S. <^ay), L. canfi ; S. nidhar*, hetoless, fern. 
nidhar* or nidkar**. The plural and Oblique forms axe maae as m the 
ease of ntmns. If a poitlKwition isiused with the noun it iS not also 
used with the adjective. Thus, L. cangia gkdria^dd, of good mares. 


AU these suffixes ate reihuants of ‘the fuh, p,t9n^thal fmikk. ' In 
[ all ca^ they cao be at once explained by a merepeje^tpith? orlgipab 
in Piuca, rather than to those ox 

I It will here be convenient to consider them only in connexion with 
nouns. In such cases they are usually in the genitive case. Thus, 
S. pw, a father ; pium*, my> father ; piu*, thy >^ther ; piue**, ypur 
father; ^us*, his father; piun* or piun*, their famr. Th^ 
being in sindhi no suffix Of the genitive phiral of the first persc^ftl 

S ronotm, there is no compound for ” our father.” For that, as I in 
le beriming of the Lord's Prayer, WO nrust tUd'ifill ex- 

pression, asa^d pin. In Lahnda we have pid, a father; pium, my 

.....i, ,, I 

X See G. A. Grierson, The 'Pi idea Languages Nortk'Westifm 
/ndia (London, 1906), pp. 44 ff. 
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ktbei^ our lather ; piUi, thy father ; piuve, your father ; 

fius, his father ; piuni, thmr father. A junction vowel is often 
siserted between these suffixes and the i]ii,in word to assist the 
pronunciation. Further examples will be found under the head of 
verbs. 

Conjugation . — As in Marathi (a.v.) there, are, in both languages, 
two conjugations, of which one (intransitive) has -a- and the other 
(transitive) or -f- lor its characteristic letter. The diherences 
appear in the present participle and, in Sindhi, also in the con- 
junctive participle, the present subjunctive and imperative. The 
two latter are the only original synthetic tenses wluch have survived 
in Sindhi, but in Lahnda the old synthetic future is also in common 
use. Both languages have a passive voice formed by adding tj or Ij 
to the root. Ihis form is not employed for the pa.st participle or for 
tenses derived from it. The following are the principal parts of the 
regular verb in each conjugation 


The past has slightly different forms with a feminine subject. 
Sindhi examplp of the compound tenses are halandd Ahiyo, I am 
going ; halandd Aus", 1 was gomg ; halid Shtya, I have gone ; and so 
on. The Lahnda tenses are made on the same principles. 

We have s^n the important part that pronominal suffixes play in 
the conjugation of the verb. But their use is not confined to the 
examples given above. Additional suffixes may be added to indicate 
the object, direct or remote. Thus, S. mdne^ thou mayest kill: 

thou mayest kill me; mdrio (he) was killed; m&riaA 
(for vndnuA)y (he) was killed by-hira, he killed him; marta-i-m*, 
it (imperspnal)-wafi killed by-him witli-reference-to-me, i.e. he killed 
me ; dtnaA-s’’, was-given by-him to-him, he gave to him. 

Numerous verbs have irregular past participles, derived directly 
from the Prakrit past participles, instead of being made by adding 
-id to the root. These must be learnt from the grammars. We may 



First Conj ugation. 

Second Conjugation. 


Sindlii. 

lahnda. 

Sindhi. 

Lahnda. 

Infinitive 

Present participlt* 

Past participle 
Conjunctive jiarticiple 

halan**, 

halandd, 

halid, 

halt. 

kalari, to go. 
haldd, going. 
haled, gune. 
kali, liaving gone. 

mdrary^, 

mdrindd, 

mdriu, 

mdre, 

mdran, to kill. 
mdrendd, killing. 
mdred, killed, 
man, having killed. 


It will be observed that, a.s in most other Indo- Aryan vernaculars, 
the past participle of the transitive verb is passive in .signification. 
There is therefore no need of a past participle for the passive voice. 
The Smdhi present participle of the passive voice follows a different 
rule oi formation, and, in Lahnda, it omits the letter thus S. 
fndrtbd (Pr. mdriavvad), L. mdrlndd, being killed. In other respects 
the passive, S. mdrija^^f L. mdrljatjt^ to be killed, is conjugated hke 
a regular verb of the first conjugation. The passive is directly 
derived from the Outer Prakrit passive in -ijja-. The origin of the 
other forms is dealt with under Hindostani and Marathi. 

The present subjunctive is the direct descendant of the old Prakrit 
(^.w.) present indicative. It is conjugated as iollows : — 


Person. 

Singular. 

Plural. 

First 

Conjugation. 

Second 

Conjugation. 

First 

Conjugation. 

Second 

Conjugation. 

Sindhi and 
Lahnda. 

Sindhi. 

Lahnda. 

j Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

1. 

hall 

mdril 

marl 

halu 

mdriu 

mdru 

2. 

hale 

md^ 

mdrie 

hold 

mdrid 

mdrd 

3 - 

hold 

mdrie 

mdre 

hedan* \ 

1 

1 halin | 

mdrin^ 

mdrin 


The^ imperative is formed very similarly. 
mdresft (Pr! tndrissaih) y 1 shall kill, conjugate 


In Lahnda the future is 
, conjugated like The Sindhi 

future is formed by adding the nominative pronominal suffixes to 
the present participle. It will be remembered that there are no 
nominative suffixes of the third person. For that person, therefore, 
the simple participle is employed. There are sUght euphonic 
changes of the termination of the participle in the other persons. 
Thus, Aa/andd, he will go ; Aafandw5'', 1 shall go ; and so on. 

The past tense is formed from the past participle, with pronominal 
suffixes added in both languages. As in the transitive verb the past 
participle is passive in signification, the subject (see article Hin- 
dostani) must be put in the agent case, and the participle agrees in 
gender ^d number with the direct object, or, if the object is put in 
the dative case instead of the accusative, is treated impersonally in 
the masculine. Examples of tliis tense are : — 

Intransitive verb — S. halid, L. haled, he went ; S. L. halt, she went : 
S. haliu-s*, L. haleu-m, I (masc.) went ; S. halia-s*, L. haliu-m, 1 
(fern.) Mwnt, and so on; 

Transitiye verb— S. mdrid, L. mdred, he was killed ; S. L. man, 
she was killed ; S. mdriu-m*, L. mdreu-m, he was killed by me, I 
killed him ; S. mdria-m*, L. mdriu-m, she was killed by me, I killed 
her; S. pdtishdh* saji gdlh* budhdt, the-whole matter (fern.) was- 
related (fern.) by-the-king (agent), the king related the whole 
matter ; S. tdh*-ttHe sdth>* cha^id, with-reference-to-her, by-the-cara- 
vaj^it-was-abandoned- (impersonal), i.e. the caravan abandoned her. 
Thete are numerous compound tenses formed by conjui 

a substantive with one or other of the participles. L 
of the present and past of this verb are as follows : — 


_ 

ie usual 



Present, ” I am,’ 

* Ac. (com. gen.). 

Past, ” I was,’ 

’ &c. (masc.). 


Singular. 

Plural. 

Singular. | 

Plural. 

Person. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

Sindhi. 

Lahnda. 

I. 

dhiyi 


dhiyu 

hat 

hds* 

hdus i 

hudsi 

hose 

a. 

m 


dhiyd 

dhtn' 

hd 

hut 

hdi 1 

hua^ 

have 


Mi 

hi 

hin 

hd 

hd ' 

hd 

hdin 


make, past participle S.' ktd, kU 5 , L. ktid ; S. 
4 ^aw% L. to give, past participle S. 

L. 4 ^ttd ; S. labhan^, L. lahbha^, to be obtained, 
past participle S.’ ladhd, L. laddnd. The many 
compound verbs are formed much as in Hindo- 
stani, and must be learnt from the grammars. 

Literature. — Sindhi and Lahnda possess no 
literature worthy of the name. Such as they 
have consists of translations from Arabic and 
1 ’er.sian. There is, however, as usual in uncul- 
tivated dialects, in both languages a large stuck of folk-songs — rude 
poems dealing with the jwfnilar traditions of the country. Some of 
tlie.se have been published in Colonel Sir Kichard 1 'emple’s Legends 
of the Pan jab (3 vols., Bombay, 1884 1900). The late Professor 
Trumpp publisiied one text of some importance under the title of 
Sindhi Literature, the Divan of Abd-ul-Latif, known by the name of 
Shdha jd Risdld (Leipzig, 1866). 

Authorities. — G. A. Grierson, “ Vracada and Sindhi,” in Journal 
of the Royal Asiatic Society (1902), p. 47 ; G. Stack, Grammar and 
Dii'tionary {both Bombay, 1849); E. Trumpp, Grammar (London 
and Lt'ipzig, 1872). This last is still the standard work on the 
language, although much of the philological portion is now out of 
date. It was the pioneer of the comparative 
study ol the modem Indo-Aryan vernaculars. 
G. Shirt, Udharam Thavurdas and S. F. Mirza, 
Sindht-English Dictionary (Karachi, 1879). 

W. St Clair Tisdall’s Simplified Panjabi 
Grammar (London, 1889) also deals, m an 
appendix, with Lahnda. E. O’Brien, Glossary 
of the Multani Language (ist ed., Lahore, 1881 ; 
2nd ed., revised by J. Wilson and Hari Kishen 
Kaul, Lahore, 1903) ; T. Bomford, ” Rough 
Notes on the Grammar of ^ Language 
spoken in the Western Panjal>,*' in faurnal 
of the Asiatic Society of Bengal, vol. Ixiv. 
pt* i* PP* 290 ff. ; the same, ” Pronominal A,djuncts in the 
language spoken in the Western and Southern Parts of the Panjab," 
%b. vol. Ixvi. (1897), pt. i. pp. 146 ff. ; A. Jukes, Dictimfiry of the 
Jatki or Western Panjabi Language (Lahore and London, 1900); 
J. Wilson, Grammar and Dictionary of Western Panjabi as spoken 
in the Shahpur District (Lahore, 1899). 

For both languages the authorities quoted under the articles Indo- 
Aryan Languages and Prakrit may be consulted with advantage. 
Vol. viii. of tlie Linguistic Survey of India contains full particulars 
of both in great detail. (G. A. Gr.) 

SIN-EATER, a man who for trifling payment was believed to 
take upon himself, by means of food and drink, the sins of a 
deceased person. The custom was once common in many parts 
of England and in the highlands of Scotland, and survived until 
recent years in Wales and the counties of Shropshire and Here- 
fordshire. Usually each village had its official sin-eater to whom 
notice was given as soon as a death occurred. He at once went to 
the house, and there, a stool being brought, he sat down in front 
of the door. A groat, a crust of bread and a bowl of ale were 
handed him, and after he had eaten and drunk he rose and pro- 
nounced the ease and rest of the dead person, for whom he thus 
pawned his own souL The earlier form seems to have been more 
realistic, the sin-eater beii^ taken into the death-chamber, and, 
a piece of bread and possibly cheese having been placed on the 
breast of the corpse by a relative, 
usually a woman, it was afterwards 
handed to the sin-eater, who ate it in 
the presence of the dead. He was 
then handed his fee, and at once 
hustled and thrust out of the house 
amid execrations, and a shower of 
sticks, cinders or whatever other 
missiles were handy. The custom 



SINECURE- 

of sin-eating is generally supposed to be derived from the 
scapegoat {q*v.) in Leviticus xvi. 21, 22. A symbolic survival 
of It was witnessed as recently as 1893 at Market Drayton, 
Shropshire. After a preliminary service had been held over the 
coffin in the house, a woman poured out a glass of wine for 
each bearer and handed it to him across the coffin with a “ funeral 
biscuit.” In Upper Bavaria sin-eating still survives : a corpse 
cake is placed on the breast of the dead and then eaten by the 
nearest relative, while in the Balkan peninsula a .small bread 
image of the deceased is made and eaten by the survivors of the 
family. The Dutch doed-koecks or “ dead-cakes,” mwked with 
the initials of the deceased, introduced into America in the 17th 
century, were long given to the attendants at funerals in old 
New York. The “ burial-cakes ” which are still made in parts 
of rural England, for example Lincolnshire and Cumberland, are 
almost certainly a relic of sin-eating. 

SINECURE (Lai. sine cura, without care), properly a term of 
ecclesiastical law, for a Ixjnefice without the cure of souls (bene- 
ficium sine cura). In the English Church such sinecures arise 
when the rector has no cure of souls nor resides in the parish, 
the work of the incumbent being performed by a vicar ; such 
sinecure rectories were expressly granted by the patron ; they 
were abolished by the EIcclcsia.stical Commissioners Act 1840. 
Other ecclesiastical sinecures are certain cathedral dignities to 
which no spiritual function attached or incumbencies where by 
reason of depopulation and the like the parishioners have dis- 
appeared or the parish church has been allowed to decay. Such 
cases have ceased to exist. The term is also used of any office or 
place to which a salary, emoluments or dignity but no duties 
are attached. The Briti.sh civil service and royal household 
were loaded with innumerable offices which by lapse of time 
had become sinecures and were only kept as the reward of 
political services or to secure voting power in parliament. They 
were extremely prevalent in the i8th century and were 
gradually abolished by statutes during that and the following 
century. 

SINEW (O. Eng. ,<inu, sionu, cf. Dutch zenuw, Ger. Sehne, 
possibly allied to Skt. snava, tendon, cf. Ger. SchnuTf string), a 
tendon, a cord-like layer of fibrous tissue at the end of a muscle 
forming the attachment to the bone or other hard part. The 
broad, flat tendons are usually called fasciae (see Muscular 
System and Connective Tissue). The word is used figura- 
tively of mu.scular or nervous strength, and particularly, in 
“ sinews of war,” of the power of money. 

SINGAPORE (Malay, Singapura, ue. “ Tlie City of the Lion ”), 
a town and island situated at the S. extremity of the Malay 
Peninsula in i® 20' N., 103® 50' E. Singapore is the 
most important part of the crown colony of the Straits 
Settlements, which consists with it of Penang, Province 
Wellesley and the Dindings, and Malacca. The port is one of 
the most valuable of the minor possessions of Great Britain, 
as it lies midway between India and China, and thus forms the 
most important halting-place on the great trading-route to the 
Far East. It is strongly fortified by forts and guns of modem 
type upon which large sums have been expended by the imperial 
government, aided by a heavy annual military contribution 
payable by the colony and fixed at 20 % of its gross revenue. 
Its geographical position gives it strategic value as a naval base ; 
and as a commercial centre it is without a rival in this part of 
Asia. Its prosperity has been greatly enhanced by the rapid 
development of the Federated Malay States on the mainl^d. 
It possesses a good harbour; docks and extensive coaling- 
wharves, which have been acquired by government from the 
Tanjong Pagar Dock Company, and are undeigoing considerable 
extensions ; an admiralty dockyard ; and many facilities for 
shipping. It is also resorted to by native sailing craft from all 
parts 01 the Malay Archipelago. On the island of Pillau Brani 
stand the largest tin*smelting works in existence, which for many 
years have annually passed through their furnaces more than 
half the total tin output of the world. Singapore has also 
establishments for tinning pine-apples, and a large biscuit factory. 
The town possesses few buildings of any note, but government 
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housc^ the law-courts, the gaol, the lunatic asylum arid thf Hong- 
Kong and Shanghai^ank are exceptions, as also is the cathedral 
of St Andrew. There Stt three Roman Catholic churches, a 
Free Kirk, an American mission, and several chapels belonging 
to Nonconformist sedts. The mosques and Chinese and Hindu 
temples are numerous. There are extensive military barracks 
at Tanglin. There is a good race-course and polo-ground, a fine 
cricket-ground on the esplanade, three golf courses, and several 
clubs. 

The island is 27 m. long by 14 m. broad, and is separated from 
the native state of Johor, situated on the mainland of the Malay 
Peninsula, by a strait which, at its narrowest point, is 
less than J m. in width. A line of railway connects the 
town of Singapore with the spot on the strait opposite 
to the town of Johor Bharu. The strait which divides the island 
from the Dutch islands of Bintang, Rhio, &c., bears tlie name of 
the Singapore Strait. The surface of the island is undulating 
and diversified by low hills, the highest point being Bukit Timah, 
on the N.W, of the town, which is a little over 500 ft. in altitude. 
Geologically, the core of the island consists of crystalline rocks ; 
but in the W. there are shales, conglomerates and sandstones ; 
and all round the island the valleys are filled with' alluvial 
deposits on a much more extensive scale than might have been 
looked for seeing that no river in the island has a course longer 
than some 6 m. The S.W. shores are fringed with coral reefs, and 
living coral fields are found in many parts of the straits. Being 
composed largely of red clays and laterite, the soil is not gener- 
ally rich, and calls for the patient cultivation of the Chinese 
gardener to make it really productive. There is a forest reserve 
near the centre of the island, but the forest is of a mean type. The 
humid climate causes the foliage here, as in other parts of Malaya, 
to be very luxuriant, and the contrast presented by the bright 
green on every side and the rich red laterite of the roads is striking. 
When it was first occupied by Sir Stamford Raffles, on behalf 
of the East India Company, the island was covered by jungle, 
but now all the land not reserved by government has b^n 
taken up, principally by Chinese, who plant vegetables in 
large quantities, indigo and other tropical products. There 
arc fine botanical gardens at Tanglin on the outskirts of 
the town. , 

Climate . — The climate of Singapore is always humid and usually 
very hot. There is hardly any seasonal change to "be observed, and 
the dampness of the climate causes the heat to be more oppressive 
than are liigher temperatures in drier climates. The mean atmo- 
spheric pressure in Singapore during 1906 wa.s 29*908 in. The highf5St 
shade temi>erature for the year was 92“ F*. registered in March ; the 
lowest 72-5° F., registered in November. Ine mean was 80*3® F. 

The range for the year was i4*5° F. The temperature of solar 
radiation was in 1906 ; highest in the sun 153*8®. recorded in March ; 
the lowest 143*4®, recorded in June. The highest temperature of 
nocturnal radiation on grass was 73*1®, recorded in May, and the 
lowest 67*2®, recorded in January. The mean for 1906 was 71®. Re- 
lative humidity : highest 92, recorded in December ; lowest, 72, 
recorded in April ; mean for 1906, 81. N. and N.E. winds prevail 
from the middle of October to the end of April, and S. and S.W, winds 
from the middle of May to the end of September. The mean velocity 
of winds for 1906 was no m. ; the maximum recorded being 146 in 
May, the minimum velocity recorded being 76 in Decemb^. The ^ 
rainfall of Singapore for 1906 was 129*64 in. ; the heaviest rainfall 
for any one month being 15*23 in. recorded in January, the smallest 
being 4-98 in. recorded in May. There were t82 rainy days 
during the year, the average annual number of the post decade 
being 176. 

Popwiofion.— The following shows the compositii^ of the popula- 
tion, which numbered in all 228,555 in 1901 ; ]|£uropeans 3824, 
Eurasians 4120, Chinese 164,041, M^ya 56,080, Indian^, 17,823, 
other nationalities 2667. The births registered in Singapore during 
1898 numbered 3751, namely, i960 moles and 1791 females, being a 
ratio of i6'55 per miUe. The deaths registered during the sasne 
period numbered 760a, namely, 5894 males and, 1708 females, a ratio 
of 33*54 por mille. The excess of deaths over births is due to the 
fact that there are comparatively few women afriotig the Chihese ; 
the steady increase of tne population in' the face of this foot is to 
be attributed entirely to immigration, mainly from China, but to 
a minor extent from India also. The persons classed above undsr 
'* other nationalities " are representatives of almost every Asiatic 
nation of importance, and of many African races, ‘Sih{gapOre being 
I one of ffie most cosmopolitan cities in the world* . ' 

I A dministroHon and Trade , Singapore is the phief adminlstrorivc 
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of the colo^, the govemor, who m 'also tx officio high com- 
jjiissioucr of the Federate Malay States, British North Borneo, 
Brunei, Sarawak and governor of labua^i, hah his principal residence 
here. Here al^ arc chief offices of the various heads of the govern- 
ment departments, and here the legislative council of the colony 
holds its sessions. The town is governed by u municipality compo.sed 
partly of ex oMcio^ nominated and elected members. 

Pinamr, — The revenue of Singanore for 1906 amounted to 
S.L04«/»<>r, exclusive of $*6,650 received on account of land .sales. 
The chief sources of revenue were licences (which include the farms 
let for the collection of import duties in opium, wine and spirits) 
,14,248,856, nearW half the revenue of the settlement ; po.st and 
telegraphs $424,645 ; railway receipts $196,683 ; and land revenue 
$104,482. The exwnditure of the settlement during 1906 amounted 
$5>392»3^- ^f this $1,416,392 was expended on personal 
emoluments, and $1,116,548 on other charges connected with lh(‘ 
administrative estabhshments ; $1,763,488 was spent on military 
services, exclusive of expenses connected with the volunteer force : 
$^^.3,075 on the upkeep and maintenance of existing public works ; 
and $569^884 on new public works. 

The trade of Singapore is chiefly dependent upon the 
position which the port occupies as the principal emporium of the 
Federated Malay States and of the Malayan archipelago, and as 
the jneat port of call for ships passing to and from the Far East. The 
total value of the imports into Singapore in i9o6> was $234,701,760, 
and the exjxirts in the same year were valued at $202,210,849. The 
ships using the port during 1906 numbered 188(1 with an aggregate 
tonnage of 3,805,5(16 tons, of which 1261 were British with an 
aggregate tonnage of 2,498,968 tons. The retail trade of the place is 
largely in the hands of Chinese, Indian and Arab traders, but theie 
arc some good European stores. The port is a free port, import 
duties being payable only on opium, wines and .spirits. 

History.'-’ A. tradition is extot to the effect tliat Singapore was an 
important trading centre in the 12th and 13th centuries, but neither 
Marco Polo nor IlMi Batuta, both of whom wintered in Sumatra on 
their way back to Europe from China, have left anything on record 
conflrmatory of this. It is said to havtj ocen attacked and devastated 
by the Javanese in 125a, and at the time when it passed by treaty to 
the East India Company in 1819, Sir Stamford Raffles persuading’ the 
sultan and tumenggong of Johor to cede it to him, it was wholly un- 
inhabited save by a few ffsherfolk living along its shores. It was at 
first subordinate to Beokulcn, the company's principal station in 
Sumatra, but in 1823 it was placed under the administration of 
Bengal. It was incorporated in the colony of the Straits Settlements 
when that colony was established in 1826. 

See Life of Sir Stamford RafHes , Logan's Journal of ttw Malav 
Archipelago ; the Journal of the Straits Branch of tlic Royal Asiatic 
Society (Singapore) ; Sir Frank Swettenham, British Malaya 
(Ix>ndon, 1906) : Blue-Book of the Straits Settlements (190C) ; The 
Straits Directory , igoS (Singapore, 1908), (H. Cl.) 

SINGER SIMEON (1846-1906), Jewish preacher, lecturer 
and public worker. He was born in London, and after a short 
stay at a Hungarian school, entered as one of its pupils the 
Jews’ College, of which he was subsequently for a time the head- 
master. In 1867 he became mini.ster of the Borough Synagogue, 
I-.ondon. In the following year he married. He moved to the 
new West End Synagogue in 1878, and remained the minister of 
that congregation until his deAth. He was the first to introduce 
regular sermons to children ; as a preacher to the young Singer 
showed rare gifts. His pulpit addresses in general won wide 
appreciation, and his services were often called for at public 
functioas. In 1897 he strongly opposed the Biggie policy at the 
London School Board, but he refused nomination as a member. 
In 1890 the Rabbinical Diploma was conferred on him by Lector 
Weiss of Vienna, but again he evidenced his self-denial by declin- 
ing to stand for the post of associate Giief Rabbi in the same year. 
Singer was a power m the community in the direction of moderate 
progress ; he was a lover of tradition, yet at the same time he 
recognized the neeessity of well-considered changes. In 1892 at 
his mstiptibn tti® first English Conference of Jewish Preachers 
wan h^Q, and some reforms were then and at other times intro- 
ducitd. such a.s the introduction of Bible Readings in English, 
the aamission of wbmen as choristers and the inclusion of the 
express bbp.sent of the bride as well as the bridegroom at the 
marriage Qevmmy^ 

Singer did tmuch to reunite Conservatives and Liberals in the 
comtntiility, alnd he himself preached at the Reform Synagogue in 
Maochbster. 'H^‘had no love for the mihtrtie critical analysis of the 
Bible, but he was attracted to the theory of progressive revelation, 
and thus was favourably disposed to the modern treatment of 
thetUd Testament. His cheery optimism was at the basis of this 


attitude, and strongly coloured his belief in the Messianic ideals. 
He held aloof, for this very reason, from all Zionist schemes. 
His interest in the fortunes of foreign Jews led him to make 
several continental journeys on their behalf ; he was one of the 
leading spirits of the Russo- Jewish Committee, of the Inter- 
national Jewish Society for the Protection of Women and of 
other philanthropic organizatioas. Despite his devotion to public 
work, Singer published some important works. In 1896 the 
Cambridge University Press published Tdbnudical Fragments in 
the Bodleian Library of which Singer was joint author. But his 
most famous work was his new edition and English translation 
of the Authorized Daily Prayer Book (first published in 1870), 
a work which has gone through many large editions and which, 
has probably been the most popular (both with Jews and Chris- 
tians) of all books published by an English Jew, 

See The Literary Remains of the Rev. Simeon Singer (3 vols., 1908), 
with Memoir. (I. A.) 

SINGHBHUM, a district of British India, in the Chota Nagpur 
division of Bengal. The administrative headquarters are at 
Chaibasa. Area 3891 sq. m. Its central portion consists of a 
long undulating tract of country, running E. and W., and enclosed 
by great hill ranges. The depressions lyi^S between the ridges 
comprise the most fertile part, which varies in elevation above 
sea-level from 400 ft. near the Subanrekha on the E. to 750 ft. 
around the station of Chaiba.sa. S. of this an elevated plateau 
of 700 sq. m. rises to upwards of 1000 ft. In the W. is an ex- 
tensive mountainous tract, sparsely inhabited by the wildest of 
the Hos ; while in the extreme S.W. is a still grander mass 
of mountains, known as “ Saranda of the seven hundred hills,” 
rising to a height of 3500 ft. From the Layada range on the N.W. 
of Singhbhum many rocky .spurs strike out into the district, some 
attaining an elevation of 2900 ft. Among other ranges and 
peaks are the Chaitanpur range, reaching an elevation of 2529 ft., 
and the Kapargadi range, rising abruptly from the plain and 
running in a S.E. direction until it culminates in Tuiligar Hill 
(2492 ft.). The principal rivers are the Subanarekha, wliich with 
its affluents flows through the E. of the district ; the South 
Koel, which rises W. of Ranchi, and drains the Saranda region ; 
and the Baitar^i, which touches the border for 8 m. About 
two-thirds of Singhbhum district is covered with pfiifheval forest, 
containing some valuable timber trees ; m the forests' tigers, 
leopards, bears and several kinds of deer abound, and small 
herds of elephants occasionally wander from the Meghasani Hills 
in Mayurbhanj. 

In 1901 the pomlation was 613,579, showing an inprisase of 12 % 
in the decade, lilorc tlian one-half belong to aboriginal tribes, 
mostly Hos. The chief crop is rice, followed by pulses, oil-seeds and 
maize. There are three missions in the district — SiP.G., Lutheran 
and Roman Catholio— which have been very successful among the 
aboriginal tribes, especially in the spread of education. The isolation 
of Singhbhum has been broken by the opening of the Bengal- Nagpur 
railway, which has protected it from the danger of famine, and at the 
same time given a value tofts jungle products. 

CV^lonel Dalton, in his Ethnology of Bengal, says that the Singhbhum 
Rajput chiefs have been known to the British government since 1803, 
when the marquess Wellesley was governor-general of India ; but 
there does not appear to have been any intercourse between British 
officials and the people of the Kolhan previous to 1819. The Hos 
or Larka Kols, the aboriginal racet)f oingliblium, would allow no 
stranger to setUe in, or even paw through, the Kolhan ; they were, 
however, subjugated in 1836, when the head-men entered into 
engagements to bear alle^ance to the British government. TIk' 
country remained tranquil and prosperous until 1857, when a 
rebellion took place among the Hos under Parahat Raja. Alter a 
tedious campaign they surrandcrod in 1859, and the capture of the 
raja put a stop to their disturbances. 

SlNRLE^TlCKy a slender, round stick of ash about 34 in. long 
and thicker at one end than the oth^r, used as a weapon of attack 
and- defence, the thicker end being thrust through a cup-shaped 
hilt of basketrWQrk to protect the hand. The original form 
of the singloTstiok was the waster,” whi^ appeared an the L6th 
century -and was merely a woodeh sword- used m practice iqr tlie 
back-sword (see Sabre-fbncing), ^nd pf the same general shape. 
By the first quarter of the 17th century wasters had become simple 
cudgels provided with sword-guards, and when, abpui twenty- 
five years later, the basket-hilt came into general use, it was 
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employed with the cudgel aiso, the heavy metal hilt Of the back- 
sword bemg discarded in favour of one of wicker-work. The 
guards, cuts and parries in single-stick play were at first identical 
with those of back-sword play, no thrusts being allowed (see 
FtiNCXNG). The old idea, prevalent m England in the i6th 
century, that hits below the girdle were unfair, disappeared in the 
i8th century, and all parts of the person were attacked. Under 
the first and second Georges back-sword play with sticks was 
immensely popular under the names “ cudgel-play ’* and '' single- 
sticking,” not only in the cities but in the country districts as 
well, wrestling being its only rival. Towards the end of the 
i8th century the play became very restricted. The players were 
placed near together, the feet remaining immovable and all 
strokes being delivered with a whip-like action of the wrist from a 
high hanging guard, the hand being held above the head. Blows 
on any part of the body above the waist were allowed, but all ex- 
cept those aimed at the head were employed only to gain openings, 
as each bout was decided only by a broken head,” i.e. a cut on 
the head that drew blood. At first the left hand and arm were 
used to ward off blows not parried with the stick, but near the 
close of the i8th century the left hand grasped a scarf tied 
loosely round the left thigh, the elbow being raised to protect the 
face. Thomas Hughes’s story, Tom Brown s School Dflyjf, contains 
a spirited description of cudgel-play during the first half of the 
19th century. This kind of single-sticking practically died out 
during the third quarter of that century, but was revived as a 
‘School for the sabre, the play being essentially the same as for that 
weapon (see Sabre-fencing). The point was introduced and leg 
hits were allowed. By the beginning of the 20th century sii^le- 
stick play had bcromemuch neglected, the introduction of the light 
Italian fencing sabre having rendered it less necessary. Stick- 
play with wooden swords as a school for the cutlas is common 
in some navies. The French cane-fencing {q.v) has a general 
similarity to single-stick play, but is designed more for defence^ 
with a walking-stick than as a school for the sabre. 

Sec Broadsword and Singlestick, by R. G. Allanson Winn and C. 
Phillips- Wolley (London, 1898) ; Manual of Instruction for Single^ 
stick brill (Lemdon, 1887, British Wax Office) ; Schools and Masters 
of Fence, by Kgerton Castle (London, 1892), The Sword and the 
Centuries, by A, Hutton (London, 1901), 

SIN60RA, or SoNGKLA (the Sangore of earl}^ navigators), 
a port on the E. coast of the Malay Peninsula and the head- 
quarters of the high commissioner of the Siamese division ot 
Nakhon Sri Tammarat. It is situated in 7° 12' N. and ipo® 35' E. 
It was settled at the beginning of the 19th century by Chinese 
from Amoy, the leader of whom was appointed by Siam to be 
governor of the town and district. Having been more than once 
sacked by Malay pirates, the town was encircled, about 1850, 
by a strong wall, which, as both Chinese governors and Malay 
pirates, are now things of the past, supplies the public works 
department with good road metal. The population, about 
5000, Chinese, Siamese and a few Malays, is stationary, and the 
same may be said of the trade, which is all carried in Chinese 
junks. Tlxe town has become an important administrative 
centre ; good roads connect it with Kedah and other places in 
the Peninsula, and the mining is developed in the mterior. 
In 1906 railways surveys were undertaken by the government 
with a view to making Singora the port for S. Siam ; but this 
harbour, formed by the entrance to the inland sea of Patalung, 
would require dredging to be available for vessels of any size.’ 

SIKOPEt Turk. Sinub, a town on the N. coast of Asia Minor 
in the vilayet of Kastamuni, on a low isthmus ivl^ich joins 
the promontory of Boz Tep6 to the mainland. Thbugh it po^sfesses 
the only safe roadstead between the Bosporus and Batum, the 
difficulties of comipunication with the interior, and the rivalry 
of Ineboli on ^e W. and Samsun on the E. have prevented 
Sinope fropi becoming a great commercial centre. It is shut off 
from the plateau by forest-clad mountains ; a carriage road 
over the hul^ to Boiav^ and thence by Vezir-Keupru to Amasia 
was begun abotit 20 years ago, h^t has never been completed 
even as far as Boiavad. Consequently the trade is i^miall; the 
annual exports are about £80,000, and the imports £50,000. 
Population, 5000 Moslems and 4000 Christians, chiefly GneCks 
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and Aynenians. On the isthmus, towards the mainland, Aands 
a huge but for the mgst part Tuhied castle, originally Byzantine 
and afterwards strengthened by the Seljuk sultans ; and the 
Mahommedan quarter is surrounded by massive walls. Of 
early Roman or Creels antiquities there are only the columns, 
architraves and inscribed stones buih into the old walls ; but 
the ancient local coinage furnishes a very beautiful and interesting 
series of types. 

See M. Six’s paper in the Numismatic Chronicle (1885), and MM. 
Babelon & Rcinach, Recueil d$s monnoies grecques d'Asie Mimeure 
(1904). 

I Sinope whose origin was assigned by its ancient 

inhabitants to Autolycus, a companion of Hercules, was founded 
630 B.c. by the lonians of Miletus, and ultimately became the 
most flourishing Greek settlement on the Euxine, as it was the 
terminus of a great caravan route from the Euphrates, through 
Pteria, to the Black Sea, over which were brought the products 
of Central Asia and Cappadocia (whence came the famous 
“ Sinopic ” red earth). In the 5th century B.c. it received a 
colony of Athenians ; and by the 4th it had extended its authority 
over a considerable tract of country. Its fleet was dominant 
in the Euxine, except towards the W., where it ^ared the field 
with Byzantium. When in 220 B.c. Sinope was attacked by 
the king of Pontus, the Rhodians enabled it to maintain its 
independence. But where Mithradates IV. failed Phomaoes suc- 
ceeded ; and the city, taken by surprise in 183 B.c., became the 
capital of the Pontic monarchy. Under Mithradates VI. the 
Great, who was born in Sinope, it had just been' tlie 
highest degree of prosperity, with fine buildings, naval orsbnals 
and well-built harbours, wlien it was captur^ by LiicuUus 
and nearly destroyed by fire (70 B.c.). In 64 B.c.- the body of the 
murdered Mithradates was brought home to the royal mausoleum. 
Under Julius Caesar the city received a Roman colony, but was 
already declining with the diversion of traffic to Ephesus, the 
port for Rome, and in part to Amisos (SamSuh).' In the middle 
ages it became subject to the Greek Empire of Trebizond, and 
passed into the hands of the Seljuk Turks, and in 1461 was 
incorporated in the Ottoman Empire. In November 1853 
the Russian vice-admiral Nakhimov destroyed here a division 
of the Turkish fleet and reduced a good part of the town to 
ashes. * JJ. G. C. A.) 

SINTER, a word taken from the German (aHied to F^ng. 
“cinder”) and applied to certain mineral deposits, more Or 
less porous or vesicular in texture. At least two kinds of sinter 
are recognized — one siliceous, the other calcareous. Siliceous 
sinter is a deposit of opaline or amorphous silica from pot springs 
and geysers, occurring as an incrustation around the springs; 
and .sometimes forming conical mounds of terraceis. The pink and 
white sinter-teiraces of New Zealand were destroyed by the 
eruption of Mount T arawera m 1886. Mr W . H. Weed on sriiciyftfe 
the deposition of sinter in the YeROwStone National Parx 
found that the colloidal silica was largely due to the action of 
algae and other forms of vegetation in the thermal 'latere 
{^th Arm, Rep. U.S. Geol Surv., 1889, p. 613). Siliceous Sintet 
is known to mineralogists under such names' as gey^te, fiorite 
and miehaelite (see Opa;.). ^ > i 

Calcareous sinter is a deposit of caldum eari)onaie, 
by the travertine, which forms principal building stone of 
Rome (Ital. travertinoy a coemption of lihe’stdne of 

Tibur, now Tivoli). The so-called “petrifying Springs’”' not 
uncommon in limestone-districts, yield 'calckreOUSiwatterS' which 
deporit a Sintety incrustation on objects expob^ to theitf action^ 
The cavities in calearclous sinter are partfy due to the’decay of 
mosses and oliier vegetable structures which’ haVe'aSsiSted in lb 
precipitation. Even in thermal Water^s, Kfce' the' hot 
of 6irlsbad, in Bohemia, which depodt 
of the deposits is mainly due to organie agetides, as shOWb- ^ - 
far backas t862 by Ferd. Cohn. Whilst (^IcaieOtodepOsilsin this 
open ajr fdrm sinter-like trgvjsrtine, those ixi cai^s eonsrituSS' ’ 
stalaginite. ‘ ' 

Iron-Sinter is a term somerimeS applied to 'ddltilar beg iron^ 
ore. ' ’ (F.W.k.*)' ‘ 
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SIOA fCicr. SiUen\^ the capital of the Swiss canton of the 
Valais. It is on tlie railway between St Maurice (25^ m. distant) 
and Brieg (33 m. distant). Sion is on<f of fiie inost picturesque 
little cities in Switzerland, being built around two prominent 
hillocks that rise from the level valley of the Rhone. The north 
hillock is crowned by the castle of Tourbillon (built 1294, burnt 
1788), which was long the residence of the bishops. The ‘south 
hillock bears the castle of Valeria, long the residence of the 
canons (it now contains an historical museum) with the interesting 
13th century church of St Catherine. In the town below is the 
15th century cathedral, and the Majoria castle (burnt in 1788) 
the former residence of the “ major ” (or mayor of the city). 
There are various other curious objects in the city, which is 
built on the banks of the Sionne torrent, and is at a height of 
1680 ft. above the sea-level. In 1900 Sion contained 6048 
inhabitants (mainly Romanists), of whom 1481 were German- 
speaking and 4446 French-speaking. 

Sion [Sedunum] dates from Roman times, and the bishop’s 
see was removed thither from Martigny [Oclodurum] about 580. 
In 999 the bishop received from Rudolf III., king of Burgundy, 
the dignity of count of the Valais, and henceforward was the 
temporal us well as the spiritual lord of the Valais, retaining 
this position, at least in part, till 1 798. 

See also J. Gremaud, Introduction to vol. v. (Lausanne, 1884) of 
his Documtnis relatifs d Vkistoite du Vallais ; if. li. hoppeler, 
Beiifa%e zur Geschichte des Walks im Mtiielalter (Ziirich. 1897) ; 
B. Kan^au, Le Vallais historiquv- (Sion, ('W. A. B. C.) 

SION COLLEGE, in London, an institution founded as a college, 
gild of parochial clergy and almshouse, under the will (1623) 
of Dr Thomas White, vicar of St Dunstan’s in the West. The 
clergy who benefit by the foundation are the incumbents of the 
City parishes, of parishes which adjoined the city bounds when 
the college was founded, and of parishes subsequently formed out 
of these. The original buildings in London Wall were on a site 
previously occupied by Rising Spital, a hospital for the blind 
founded in 1329, and earlier still by a nunnery. They comprised 
the almshouses, a hall and chapel, and the library added to the 
foundation by Dr John Simson, rector of St Olave’s, Hart Street, 
one of White’s executors. There were also, at least originally, 
apartments for students. In 1 884 the almshouses were abolished, 
and the almsfolk became ‘•out-pensioners. It was subsequently 
found possible to extend their numbers from the original number 
of 10 men and 10 women to 40 in all, and to increase the pension. 
In j886 Sion College was moved to new buildings on the Victoria 
Embankment, and is now principally known for its theological 
library which serves as a lending library to members of the college, 
and is accessible to the public. A governing body appointed by 
the members to administer the foundation consists of a president, 
two deans and four assistants. 

SIOUX, a tribe of North American Indians, lire name is an 
abbreviation of the French corruption Nadaouestoux of the 
Algonquian name Nadowesmug, “little snakes,” They call 
themselves Dakotas (“ allies ”). They were formerly divided 
into seven clans : hence the name they sometimes used, Otceti 
Cakowiftj “ the seven council-fires.” There was a further dis- 
tribution into eastern and western Sioux. The former were 
generally sedentary and agricultural, the latter nomad horsemen. 
The Sioux were ever conspicuous, even among Indians, for their 
physical strength and indomitable courage. Their original home 
was east of the Alleghanies, but in 1632 the French found them 
chiefly in Minnesota and Wisconsin. Thereafter driven westward 
by tJie Ojibway and the French, they crossed the Missouri into the 
plaina.^ The Sioux fought on the English side in the War of 
Indepehdence ^d in tlmt of 1812. In 1815 a treaty was made 
with the American government by which the right of the tribe 
to an immense tract, including much of Minnesota, most of the 
Dakot^, and a large part of Wisconsin, Iowa, Mis.souri and 
Wyoming, was admitted. In 1835 missions were started among 
the eastern Sioux by the American Board, and schools were 
opened. In 1837 the tribe sold all their land east of the Missis- 
sippi. In 1851 the bulk pf their Minnesota territory was sold, 
but a bitch in the carrying out of the agreement led to a rising 


and massacre of whites in 1857 at Spirit Lake on the Minnesoia- 
lowa border. There was^peace again till 1S62, when once again 
the tribe revolted and attacked the white settlers. A terrible 
massacre ensued, and the punitive measures adopted were 
severe. Thirty-nine of the Indian leaders were hanged from 
the same scaffold, and all the Minnesota Sioux were moved to 
reservations in D^ota. The western Sioux, angry at the treat- 
ment of their kinsmen, then became thoroughly hostile and 
carried on intermittent war with the whites till 1877. In 1875 
and 1876 under their chief, Sitting Bull, they successfully re- 
sisted the government troops, and finally Sitting Bull and most 
of his followers escaped into Canada. Sitting Bull returned in 
1881. In 1889 a treaty was made reducing Sioux territory. 
Difficulties in the working of this, and religious excitemt^nt in 
connexion with the Ghost Dance craze, led to an outbreak in 
1890. Sitting Bull and three hundred Indians were killed at 
Wounded Knee Creek, and the Sioux were finally subdued. 
They are now on different reservations and number some twenty- 
four thousand. See Indians, North American. 

SIOUX CITY, a city and the county seat of Woodbury county, 
Iowa, U.S, A,, at the confluence of the Big Sioux with the Missouri 
river, about 156 m, N.W. of Des Moines. Pop. (1890) 37,806; 
(1900) 33,1 IX, of whom 6592 were foreign-born (including 1460 
Swedish, 1176 German and 1054 Norwegian); (1910, censu'-) 
47,828. It is served by the ('hicago, Milwaukee & Saint Paul, the 
Chicago & North-Western, the Chicago, Saint Paul, Minneapolis 
& Omaha, the Chicago, Burlington & Quincy, the Illinois Central, 
and the Great Northern railwa)'s. The bluffs approach the 
Missouri more closely at this point than elsewhere in the state, 
so that little more than manufacturing establishments and 
business blocks are built on the bottom lands, and the residences 
are spread over the slope and summit of the bluffs, 'fhe city has 
a public library (housed in the city hall) and eight parks (in- 
cluding Riverside on the Big Sioux), with a total area of more 
than 500 acres. Among the principal buildings are the city hall, 
the post office, the Young Men’s Christian Association building, 
and the High School. There are several boat clubs and a 
country and golf club. Two miles S. of the city is a monument 
to Sergeant Charles Floyd of the Lewis and Clark expedition, 
who died here in 1804 ; and 1 m. W. of the city is the grave of 
War Eagle, a Sioux chief. Among the educational institutions 
are Morningside College (Methodist Episcopal, 1894), 3 m. from 
the business centre of the city, which had in 1908-1909 34 in- 
.structors and 672 students ; the Sioux City (x)llege of Medicine 
(1889), and St Mary’s School. The principal hospitals are the 
Samaritan, the St Joseph’s Mercy, and the German Lutheran. 
Sioux City is the see of a Roman Catholic bishop. The Chicago, 
Milwaukee & Saint Paul, the Great Northern, arid the Chicago, 
Saint Paul, Minneapolis & Omaha have shops here ; meat packing 
is an important industry, and the city has large stock yards. 
As a manufacturing centre, it ranked first in 1900 and third in 
1905 among the cities of the state ; the value of its factoty pro- 
duct in 1905 was $14,760,751. Its manufactures include 
slaughtering and meat-packing products, cars and car repairing, 
linseed oil, bricks and tiles (made from excellent clay found in 
and near the city). The city does a large wholesale and dis- 
tributing business. Sioux City was settled about 1850, was 
platted in 1854, becoming the headquarters of a United States 
I^d Office, was incorporated in 1856, and was chartered as a 
city m 1857. It was the starting-point of various expeditions 
sent against the Sioux Indians of the Black Hills. 

SIOUX FALLS, a city and the county seat of the Minnehaha 
county. South Dakota, U.S.A., on the Big Sioux river, about 1 2 
m. N.W. of the N.W. corner of Iowa. Pop. (1890), 10,177; 
(1900) 10,266, of whom 1858 were foreign-born ; (1905, state 
census), 12,283. It is the largest city in the state. Sioux Falls 
is served by the Chicago, Milwaukee & St Paul, the Chicagpi 
Rock Island & Pacific, 3 ie Great Northern, the Illinois Central, 
the Chicago, St Paul, Minneapolis & Omaha (North-Western 
lines), and the South Dakota Central railways. In the city are 
the State Penitentiary, the State Children’s Home, the South 
Dakota School for Deaf Mutes, a United States Goveri^nemt 
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Building, the County Court House, Sioujc Falls College (Baptist ; 
co-educational ; founded in 1883), All Saints School (Protestant 
Episcopal), for girls, and a Lutheran Normal School (1889). 
The city is the see of a Roman Catholic and of a Protestant 
Episcopal bishop. The river falls here about loo ft. in half a 
mile and provides good water power for manufactures. The total 
value of the factory products increased from $883,624 in 1900 
to $1,897,790 in 1905, or 114*8 %. Sioux Falls is a jobbing and 
wholesaling centre for South Dakota and for the adjacent parts 
of Iowa and of Minnesota. A quartzite sandstone, commonly 
known as jasper or “ red granite,” is extensively quarried in the 
vicinity, and cattle raising and fanning are important industries 
of the surrounding country. A settlement was made at Sioux 
Falls in 1856, but this was abandoned about six years later on 
account of trouble with the Indians. A permanent settlement 
was established in 1867, and Sioux Falls was incorporated as a 
village in 1877 and was chartered as a city in 1883. 

SIPHANTO, SiPH^No or Siphno (anc. Siphnos\ an islana 
of the Greek Archipelago, in the department of the Cyclades, 
30 m. S. W. of Syra. It has an area of 28 sq. m., and the popula- 
tion of the c( immune is 3777 (1907). A ridge of limestone hills — 
whose principal summits, H^ios Elias and Jlagios Simeon, are 
crowned by old Byzantine churches — ^runs through the island ; 
for about 2 m. along the western slope stretches a scries of 
villages, each white-washed house with its own garden and 
orchard. One of these, called after the name of an ancient town 
Apollonia, is the modern capital; Kastro is an “old-world 
Italian town ” with medieval castle and fortifications, and an 
old town-hall bearing date 1365, Inscriptions found on the 
spot show that Kastro stands on the site of the ancient city of 
Siphnos ; and Mr Bent identifies the other ancient town of 
Minoa with the place on the coast where a Hellenic white marble 
tower is distinguished as the Pharos or lighthouse, and another as 
the tower of St John. Churches and convents of Byzantine 
architecture are scattered about the island. One building of this 
class IS especially interesting —the school of the Holy Tomb or 
s(’hool of Siphnos, founded b)r Greek refugees from Byzantium 
lit the time of the iconoclastic persecutions, and afterwards a 
great centre of intellectual culture for the Hellenic world. The 
endowments of the school are now made over to the gymnasium 
of Syra, In ancient times Siphnos was famous for its gold and 
silver mines, the site of which is still easily recognized by the 
excavations and refuse-heaps. As in antiquity so now the 
potters of the island are known throughout the Archipelago. 
Siphnos was said to have been colonized by lonians from Athens. 
Jt refused tribute to Xerxes, and sent one ship to fight on the 
Greek side at Salamis. 

'J'he wealth of the ancient Siphniotes was shown by their treasury 
at Delphi, where they deposited the tenth of their gold and silver ; 
but, says the legend, they once failed to do this, and he in his anger 
flooded their mines. That the mines were invaded by the sea is still 
evident ; and by Strabo's time the inhabitants of the island were 
noted for their poverty. During the Venetian period it was ruled 
first by the Da Corogna family and after 1450 by the Gazzadini, who 
were expelled by the Turks in 1O17. 

SIPHON, or Syphon (Lat. sipho ; Gr. (rltfuov, a tube), an 
instrument, usually in the form of a bent tube, for conveying 
liquid over the edge of a vessel and delivering it at a lower level. 
The action depends upon the difference of the pressure on the 
liquid at the extremities of the tube, the flow being towards the 
lower level and ceasing when the levels coincide. The instrument 
affords a ready method of transferring liquids. The tube Is 
made of glass, indiarubber, copper or lead, according to the 
liquid which is to be transferred. The simple siphon is used by 
filling it with the liquid to be decanted, closing the longer limb 
with the finger and plunging the shorter into the liquid ; and it 
must be filled for each time of using. Innumerable forms have 
been devised adapted for all purposes, and provided with arrange- 
ments for filling the tube, or for keeping it foil and starting it 
into aetbn automatically when required. Pipes conveying the 
water of an aqueduct across a valley and following the contour 
of the sides are sometimes called siphons, though they do not 
depend on the principle of the above instrument. In the siphon 


used as a container for ’aerated waters a tube passes through the 
neck of the vessel, one end terminating in a curved spout while 
the other reaches to foe bottom of the interior. On tw tube is 
a spring valve which is opened by pressing a lever. The vessel 
is filled through the sgout, and the water is driven out by the 
pressure of the gas it contains, when the valve is opened. The 
” Regency portable fountain,” patented in 1825 by Charles 
Plinfo, was the prototype of the modern siphon, from which it 
differed in having a stopcock in place of a spring valve. The 
” siphon champenois “ of Deleuze and Dfilillct (1829) was a 
hollow corkscrew, with valve, which was passed through the 
cork into a bottle of effervescent liquid, and the vase siphoide ” 
of Antoine Perpigna (Savaresse pere), patented in 1837, was 
essentially the modem siphon, its head being fitted with a valve 
which was closed by a spring. 

SIPPARA (Zimbtr in Sumerian, Sippaf in Asi^ro-Babylonian), 
an ancient Babylonian city on the east bank of the Euphrates, 
north of Babylon. It was divided into two quarters, “ Sippar 
of the Sun-god ” (see Shamash) and “ S^par of the goddess 
Anunit,” the former of which was discovered by Hormuzd 
Rassam in 1881 at Abu-Habba, 16 m. S.E. of Bagdad. Two 
other Sippars are mentioned in the inscr^tions, one of them 
being “ Sippar of Eden,” which must have been an additional 
quarter of the city. It is possible that one of them should be 
identified with Agade or Axkad, the capital of the first Semitic 
Babylonian Empire. The two Sippars of the Sunrgod and 
Anunit are referred to in the Old Testament as Sepharvaim. A 
large number of cuneiform tablets and other monuments h&s 
been found in the ruins of the temple of the Sun-god which was 
called E-Babara by the Sumerians, Bit-Uri by the Semites. 
The Chaldaean Noah is said by Berossus to have buried the 
records of the antediluvian world here— doubtless because the 
name of Sippar was supposed to be connected with siprUf “ a 
writing and according to Abydenus {Fr. 9) Nebuchadrezzar 
excavated a great reservoir in the neighlmurhoM. Here too was 
the Babylonian camp in the reign of Nabonidos, and Pliny 
{NM. vi. 30) states that it was the seat of a university. 

See Hormuzd Rautiam, Babylonian CUi$s (i888)« (A. S.) 

SIPUNCULOIDEA, marine anixnals of uncertain affinities, 
formerly associated with the Echiuroidea in the group 
Gephyrea. Externally, the body of a Sipunculmd presents no 
projections : its surface is as a rule even, and o^n glistening, 
and the colour varies from whitish through yellow to dark brown. 
The anterior one-quarter or one-third of the body is capable of 
being retracted into the remainder, as the tip of a glove-finger 
may be pushed into the rest, and this retractile part is termed foe 
introvert. At foe tip of the introvert foe mouth opens, and is 
surrounded in Sipunculus by a funnel-shaped, cfiiatedlophophore 
(figs. I and 2). In Pkascolosotna and PhascoUm this funnel- 
shaped structure has broken up into a more or less definite group 
of tentacles, which in Dendrosioma are arranged ifi lour groups. 
In Aspidosiphon and Physcosoma the tentSdkai Sse usuiSly 
arranged in a horse-shoe, which may be douUe, overhan|png 
the mouth dorsally. On the surface of foe l^ho- 

phore are numerous ciliated grooves, and e^ tbe tentacles 
in foe tentaculated forms has a similar groove directed towards 
foe mouth. Thwe grooves doubtless serve to direct currents of 
water, cj^ing with them small organisms towards the mouth. 

The skin consists of a layer of cuticle, easily stripped ofi, secreted 
by an ecto^rnial layer one cell thick. Within this is usually a sheath 
01 connective tissue, which surrounds a layer of circular muscles ; the 
latter may be split up into separate bundles, but more usually form 
a uniform sheet. Within the circularmuscles is a layer of longitudinal 
muscles, very often broken into bundles, the number of whifo is often 
of specific importance! Oblique muscles sometimes lie between foe 
circular and longitudinal sheaths. On the inner surface is a layer oi 
peritoneal epithelium, Which is frequently ciliated' and at the bases 
of the retractor muscles is heaped up and modified into the repro- 
ductive organs. The ectoderm is in some genera modified' t6 ^rm 
certain excretory glands, which usually take the form of papillae wifo 
an apical opening. These papillae ^ve the surface a mughtsned 
aspect; foe use of their secretion is unknown. Thit^ are best 
developed in Physcosoma. 

When the body of a Sipunculotd is opened, it is seen that the body- 
cavity is spacions and full of a corpuscolated fluid, in which the 
various organs of the body fioat. 'The most conq;>icuous erf tfam is 
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tlie*k)n(j(. wliitf' silimc^tairy canai, crowded with mud. Thu mouth ia 
devoid ar^uaturuy^nd pasjauB without break into tlie ousoT)h,ugub ; 
this ip surrOiu^dcd by the retractor musclc% wliich are inserted 
into the skin atound the mouth, and ha\<i their origin in the body- 
wall, visually about bne- third or one- half oftlio body-length from the 
anterior end (figs, i and. 2) . Their function is Jo retract the introvert, 
wliich is protrjudud again by the contraction of the circular muscles 
of the skm ; these, compressing the fluid of the body-cavity, force 

forward the anterior edge of 
ilie introvert. The number 
of muscle^ varies from one 
{Onchnesoma and Tylosoma) 
to four, the latter being very 
common. The alimentary 
canal is TJ-shaped, the dorsal 
limb of the U tcrniinating in 
the anus, situated not very 
far from the level of the 
origin of the retractor 
muscles. The limbs of “fte 
U arc lui-thcr twisted to- 
gether in a looser or tighter 
coil, the axis of which may 
be traversed by a " spindle 
muscle arising from the pos- 
terior end of the body. 
glands o}3en into the ali- 
mentary canal, but a divei- 
ticulum, which varies unor- 
monsly in size, opens into 
the rectum. As is so often 
the case with animals which 
eat mud and sand, and 
extract wlmt little nutri- 
ment is afforded by the j 
organic d6bris therein, the | 
walls of tlw alimetitaxy 
canal are thin and appar- 
ently weak. All along on(‘ 
side is a microscopic ciuated 
groove, into which the mud 
does not seem to enter, and 
along which a continuou.s 
stream ot water may be 
kept uj). Possibly tills is 
respiratory — there arc no 
special respiratory organs. 
A so-called heart hes on the 
dorsal surface of the oesO' 
phagus ; it is closed behind, 
but in front it opens into a 
circumoesophageal ring, 
which gives off vessels into 
the lophophore and ten- 
tacles. The contraction of 
this heart, which is not 
rhythmic, brings about the 
expansion of the tentacles 
and l^hophore. This sys- 
tem is in no true scn.se a 
vascular system ; thorc arc 
no capillaries, and the fluid 
it contains, which is cor- 
pusculatod, can hardly have 
a re^iratojy or nutritive 
function. It is simply a 
hydrostatic mechanism for 
expanding thb tentacles. 
The excretory organs arc 
typical nephridia, with an 
internal ^iated opening 
into the body-cavity, and 
an extemaJ pore. One 
surface of the tube is pro- 
longed into a. large sac lined 
with ^auduiar excretory 
cells, organs are typi- 
^ , , . , 1^9# ' though one is 

,, PbatlOI>,o^a9.us, , . often absent, in PHs- 

g, Tuft-Jil^^ Ofjgaujv. , j , cotton, TTjiey serve as 

A,K,ighfcp9p^^xdihm. , channels .by which the re- 

Retr^t^Si^l^^cJlus. , , , prodnetivp, cells leave the 

f, I>iyer.ti9iuutnp ,pn *cctum. Th^e POdy, ana they are some- 
apihld}e-;tahs^ is ,swn ovcrljdhg^ tiines spoken of as "brown 
, ;;the,rectnn|i. ,, , tubes/’ There is a well- 

developed brain , dorsal to 
the^< mouth; ,Uiia,;giveH pft a pair of oesophageal commissures, 
which., syfrround,)^ oesophjagus pxiA unite in a median ventral 
ncrYfrjjior4 runs between the longitudmaJ muscles to the 

postenor end of the body. T'rom time to rime it gives on 



Fig. i.-Sipunfiiiilu»n^us, L., with 
introvert, and htwd fully extended, laid 
open by ah liici^ioh along the rigjht 
side to sho'iv the interpdl organs, x 2. 

Mouth. , 

6, Ventral horvh-ccnq, 
fj ^Hea4.*V 



I mmuto circular nerves, which run round the body ia the skin 
I and ]>rcak up into a very fine nerve plexus. There are no distinct 
ganglia, but ganglion cells arc uniformly distributed along the 
ventral side of the cord. The whole is anteriorly somewhat loosely 
^ung to the skin, so as to allow free play when the animal is extend- 
ing or retracting its introvert. A pit or depression, known as “ the 
cerebral organ," opens mto the brain just above the mouth; this 
usually divides into two limbs, which arc deeply pigmented and 
have been called eyes. 

Sipunculoids are dioecious, and the ova and spermatozoa are 
formed from the modified cells lining the body-cavity, which axe 
heaped up into a low ridge running along the hne of origin of the 
retractor muscles. The ova and the mother-cells of the spermatozoa 
break off from this ridgt‘ and increase in size considerably in the 
fluid of the body-cavity. Fertilization is external ; and in about three 
days a small ciliated larva, not unlike that of the Echiuroids, but 
with no trace of segmentation, emerges from the egg-shell. This little 
creature, which has many of the features of a Trochosphere larva, 
swims about at the surface of the sea for about a month and grows 
rapidly. At the end of this time it undergoes a rapid metamorphosis : 



Fio. 2. — Right half of the anterior end of Stpuneulus nudus, 

L., seen from the inner side and magnified. 

a, I’unncl-shaped grooved ten- c', "1 Heart.’* 

tacular crown * lesiding to < d, Brain. 

the mouth. '.e, Ventral, and s’, dorsal re- 

b, Oesophagus. tractor muscles. 

c, Strands breaking up the /, Ventral nerve-cord. 

cavity of the tentacular g. Vascular spaces in tentacular 

crown into vascular spaces, crown. 

it loses many of iXs larval organs, ciha, takes in a quantity joi water 
into its body-ca\ ity, sinks to the bottom of the sea, and begins life 
in its fiifal form. 

Tiie following genera of Sipunculoids are recognized : — (i.) Sipun- 
culus. This, with Physcosoma, has its longitudinal muscles divided 
up into,t}ome 17T41 bundkis. It has no skin papillae. The members 
of this genus attain a larger size than any other species, and tha 
genus Contains some 1O-17 species, (ii.) Ppyooosofha (fig. 3) has its 
body covered with papillae, find usually numerous rows of minute 
hocKS encircling the irttrovert. It is the most numerous iiyenus, and , 
consists for the most part of shallow-water (less than 50 fathoms) 
tropical and subtropical forms, lliey often live in tubular burrowings 
in coral-rock. The followihg three genera have their Idtigitudhial 
muscles in a continuous sheath : — (iii.) Pha'^cohsomUy with some 25 
spocies, mostlv lunalh with nuinefous tentacles, (tv.) Pkmcolion^ 10 
specias, smiil). Jiving in, mollusc-shells and usually adopting the ooiled, 
shape, of their , house ; only one kidney, the right, Mrsists. fyi) 
Dendrostoma, with 4-0 teritatles, a .small genus found in tropwil 
shAlfow water, (vi.) Aspidb)siphon, with 19 ffpbcids, is easl^ dis- 
tinguished by a calcareous deposit and thickened ' isbield at the 
porterior end .and at the base of » the introvert, which is eccentric. 

Qloeosiphon has a calcareous ring, made, up of ^ozenge-shaped 
plates, round the base of its centric introvert, (viii.) ^Pi^albstoffta, u 
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minute form with two leaf-Uke tentacles, is found in the English 
Channel, (ix.) Onchnssoma, with 3 species, and (x.) Tylosoma, with 
X species, have no tentacles, only one brown tube, and only one 
retractor muscle. Both genera are found off the Norwegian coast. 
The last named is said to have numerous papillae and no 
introvert. 


Pic, — A semi-diagrammatic figure of the anterior end of half a 
Physcosoma, seen from the inner side. The introvert is fully everted and the 
lophophore expanded. The collar which surrounds the head is not fully 
extended. Two rows only of hooks are shown. 

I, Lophophore. 

а, Pigmented pit leading to brain, 

3, Section of dorsal portion of meso- 

blastic skeleton.” 

4, Pit ending in eye. 

5, The brain. 

б, Blood-sinus of dorsal side sur- 

rounding brain and giving off 
branches to the tentacles. 

7, Collar. 

8, Retractor muscle of head. 

9, Hook, 
xo. Sense-organ. 

II, Nerve-ring. 


Authorities.— Selenka, ” Die Sipunculiden,” Semper*s Reisen 
(1883), and Challenger Reports ^ xiii. (1885) ; Sluiter, Natnurk. 
Tijdschr. Nederl. Jnd, xli. and following volumes ; Andrews, Stud. 
Johns Hopkins Univ. iv. (1887-1890) ; Ward, BtUL Mus, Harvard, 
xxi. (i^i) ; Hatschek, Arh. Jnst. Wien, v. (1884) ; Shipley, Quart. J. 
Micr. Set. xxxi. (1890), xxxii. (1891), and xxxiii. (1892) ; P. Zool. 
Soc. London (1898), and Willey's Zoological Residts, pt. 2 (1899) ; 
Horst, Niederland. Arch. Zool., Supplementary, vol. i. (A. h. S.) 


SIQUIJOR, a town of the province of Negros Oriental, Philip- 
pine Islands, on a small island of the same name about 14 m. 
S.E. of Dumaguete, the capital of the province. Pop. (1903) 
after the annexation of San Juan, 19,416. There are sixty-four 
barrios or villages in the town, but only one of these had in 1903 
more than 1000 inhabitants. The language is Bohol- Visayp. 
'Hie principal industry is the raising of coco-nuts and preparing 
them for market. Other industries are the cultivation of tobacco, 
rice, Indian com and hemp, and the manufacture of sinamay, 
a coarse hemp cloth. The island is of coral formation; its 
highest point is about 1700 ft, 
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SIR (Fr. sire, like sieur a variant of seigneur} from Lalf seniof^ 
comparative of sene;^, old **), a title of honour. As a definite 
style it is now conmied^ln the dominions of the British crown 
to baronets, knights of the various orders, and knights bachelor. 
It is never used with the surname only, being prefixed to the 
Christian name of the bearer ; e.g. Sir William Jones. In 
formal written address, in the case of baronets the 
abbreviation Bar^, Bart, or B* (baronet) is added after 
the surname,® in the case of knights of any of the orders 
the letters indicating his style (K.G., K.C.B., &c.). In 
conversation a knight or baronet is addressed by the 
prefix and Christian name only {e.g. ** Sir William ”). 

1 4 The prefix Sir, like the French sire, was originally 

applied loosely to any person of position as a mere 
honorific distinction (as the equivalent of domtnus, lord), 
as it still is in polite address, but Selden {Titles of 
Honor, p. 643) points out that as a distinct title “ pre- 

fixed to the Christian names in compellations and 

expressions of knights ** its use “ is very ancient,** and 

• that in the reign of Edward I. it was “ so much taken 
to be parcel of their names” that the Jews in their 
documents merely transliterated it, instead of trans- 
lating it by its Hebrew equivalent, as they would have 
done in the case of e.g. the Latin form dominus. 

How much earlier this custom originated it is difficult to 
say, owing to the ambiguity of extant documents, which 
are mainly in Latin. Much light is, however, thrown upon 
the matter by the Norman-French poem Guillaume le 
Mareschal} which was written early in the 13th century. 
In this Sire is obviously used in the general sense men- 
tioned above, i.e. as a title of honour applicable to all men 
of rank, whether royal princes or simple knights. The 
French king's son is " Sire Loeis ” (/. 17741), the l^lish 
king's son is ” Sire Richard li filz le roi '' (/. X7376) ; the 
marshal himself is " Sire Johan li Mareschals '' (17014^ We 
also find such notable names as ” Sire Hubert do Bure ” 
{11. 17308, 17357) “ Sire Hue de Bigot ” — 

" Qui par lignage cstcit des buens, 

E apr6s son pore fu cuens,” * 

and such simple knights as ” Sire Johan d'Erl6e ** (Early m 
Berks) , the originator of the poem, who was squire to William 
the Marshal, or ” Scingnor Will.^de Monceals,” who, though 
of very good family, was but constable of a castle. 
Throughout the poem, moreover, though Sire is the form 

12, Coelom of upper lip ; it is con- commonly used it is freely interchanged with Seignor and 

tinuous with 21. Monseignor. Thus we have ” Seingnor Hue. de Corni ” 

13, Mouth. (/. 10935), ” Sire Hug. de Comi ” (/. X0945) and ” Mon- 

14, Lower lip. seingnor Huon de Corni ” (/. 10955). Occadoaally it is 

15, Blood-sinus of ventral side, con- replaced by Dan {dominus), e.g. the brother of Louis VII. 

tinuous with 6. of France is ” Dan Pierre de Cortenei ” (/. 2131). Very 

16, Ventral portion of mesoblastic rarely the e of Sire is dropped and we have Sir : e.g. ” Sir 

” skeleton.” Will. ” {1. 125 13). Sometimes, where the surname is not 

17, Ventral nerve-cord. territorial, the effect is closely approximate to more 

18, Coelom, continuouswithi2and 21. modern usage : e.g. ” Sire Aleins Basset,'* ” Sire Ends li filz 

(^»rolt ” (Sir Henry Fitz Gerald), ” Sire Girard Talebot,” 
y Sire Robert Tresgoz.” 

It is notable that in connexion with a name the title 
Sire in the jx)em usually stands by itself ; sometimes mis 
(my) is prefixed, but never li (the). Standing alone, how- 
ever Sire denominates a class and the article is prenxed ; e.g. les 
seirs d'Engleierre — the lords of England — (/. 15837).® ” Sire,” 
” Seignor '^are used in addressing the king or a great noble. 

It is thus not difficult to see how the title “ Sir ** came m 
England to be “ prefixed to the expresrions of knights.** Knight- 
hood was the necessary concomitant of rank, the ultimate proof 
of nobility. The title that expressed this was “ Sire ** or “ Sir ” 
prefixed to the Christian name. In the case of earls or barons 
it might be lost in that of the higher rank, though this was not 

* Certainly not ” from Cyr, Kvp, a diminutive of the Greek word 
” (F. W. Pixloy, A History of the Baronetage, X900, p. 208), 

* For not very obvious reasons some baronets now object to the 
contracted form ” Bart.,” which had become customary. See Pixley, 
op. at. p. 2X2. 

• Edited in 3 vols., with not©vS, introduction and mod. French 
translation by Paul Meyer for the Soc. de THistoire de France 
(Paris, 1891). 

® ” Who was of good lineage and after his father became earl. 

• Cf. h 18682. N'cntendi mie bien li sire 
Que nris sire Johan volt dire. 



19, Oesophagus. 

20, Dorsal vessel arising from 

blood-sinus 6. 

21, Coelom. 


the 
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universal even much later : e,g,, in the 14th century^ Sir Henry 
Percy, the earl marshal, or Sir John Cobh^m, Lord 01 dcfi.stle» 
The process by which the title lost aH*connotation of nobility 
would, open up the whole question of the evolution of classes 
in England (see Gentleman). In the case of baronets the prefix 
“ Sir before the Christian name was ordained by King James I. 
when he created the order. 

The old use of “ Sir as the style of the clergy, representing 
a translation of dominus, would seem to be of later origin ; in 
Guillaume le Mareschal even a high dignitary of the church is 
still maisire (master) : e.g. Maistre Pierres li cardonals ” 
(/. 1 1 399). It survived until the honorific prefix “Reverend ” 
became stereotyped as a clerical title in the 17th century. It | 
Wiis thus used in Shakespeare’s day : witness “ Sir Hugh Evans/* 
the Welsh parson in The Merry Wives of Windsor, In the English 
universities there is a curious survival of this use of “ Sir ** for 
dominus, members of certain colleges, technically still “ clerks,** 
being entered in the books with the style of “ Sir ’* without 
the Christian mime {€,g, “ Sir Jones ”). 

In ordinary address the title “ Sir,” like the French Monsieur, 
is properly applied to any man of respectability, according to 
circumstances. Its use in ordinary conversation, as readers 
of Boswell will realize, was formerly far more common than is 
now the case ; nor did its employment imply the least sense of 
inferiority on the part of those who used it. The general decay 
of good manners that has accompanied the rise of democracy 
in Great Britain has, however, tended to banish its use, together 
with that of other convenient forms of politeness, from spoken 
intercourse. As an address between equals it has all but vanished 
from social usage, though it is still correct in addressing a stranger 
to call him “ Sir.^* In general it is now used in Great Britain 
as a formal style, e,g. in letters or in addressing the chairman 
of a meeting ; it is also used in speaking to an acknowledged 
superior, e.g, a servant to his master, or a subaltern to his colonel. 
“ Sir ’* is also the style used in addressing the king or a prince 
of the blood royal (the French form “ Sire ** is obsolete.) 

In the United States, on the other hand, or at least in certain 
parts of it, the address is still commonly used by people of all 
classes among themselves, no relation of inferiority or superiority 
being in general implied. 

The feminine equivalent of the title “ sir *’ is legally “ dame ** 
{domino) ; but in ordinary usage it is “ lady,*’ thus recalling 
the original identity of the French sire with the English 
“ lord.** (W. A, P.) 

SIRAJGANJ, a town of British India, in the Pabna district 
of Eastern Bengal and Assam, on the right bank of the Jamuna 
or main stream of the Brahmaputra, 6 hours by steamer from 
the railway terminus at Goalunclo. It is the chief river mart for 
jute in northern Bengal, with several jute presses. The jute 
mills were closed after the earthquake of 1897. Pop, (1901) 
23,114- 

SIRDAR, or Sardar (Persian sardar, meaning a leader or 
officer) a title applied to native nobles in India, e.g. the sirdars 
of the Deccan. Sirdar Bahadur is an Indijui military distinction ; 
and Sirdar is now the pfficial title of the commander-in-chief 
of the Egyptian army. 

SIREN, a name derived from the Greek Sirens (see below) for 
an acoustical signalling instrument specially used in lighthouses, 
&c. (see Lighthouse), and applied by analogy to certain other 
forms of whistle. In zoology the siren {Siren lacertina), or 
“mud-eel” of the Americans, one of the pcrennibranchiate 
tailed, batrachians, is the type of the family Sirenidae, chiefly 
distinguished from the Proteidae by the structure of the jaws, 
which, instead of being beset with small teeth, are covered by 
a horny sheath like a beak ; there are, however, rasp-like teeth 
on the palate, and a few on the inner side of the lower jaw, in- 
serted on the splenial bone. The body is cel-like, black or blackish, 
and only the fore-limbs axe present, but are feeble and furnished 
with four fingers. It grows to a length ot three feet and inhabits 
marshes in North and South Carolina, l^orida and Texas. A 
second closely-allied genus of this family is Pseudobranchus, 
differing in having a single branchial aperture on each side instead 


of three, and only three fingers. The only species, P, siriatus, 
is a much smaller creature, growing to six inches only, and striated 
black and yellow ; it inhabits Georgia and Florida. 

As E. D. Cope has first shown, the siren must be regarded as 
a degenerate rather than a primitive type. He has observed 
that in young specimens of Siren lacertina (the larva is still un- 
known) the gills are rudimentary and functionless, and that it is 
only in large adult specimens that they are fully developed in 
structure and function ; he therefore concludes that the sirens are 
the descendants of a terrestrial type of batrachians, which passed 
through a metamorphosis like the other members of their class, 
but that more recently they have adopted a permanently aquatic 
life, and have resumed their branchiae by reversion. From 
what we have said above about Proteus and similar forms, it is 
evident that the “ perennibranchiates ’* do not constitute a 
natural group. 

See E. D. Cope, “ Batrachia of North America," Bull, U.S. Nat. 
Mus. No. 34 (1889), P- 223. 

SIRENIAt the name (in reference to the supposed mermaid-like 
appearance of these animals when suckling their young) of an 
order of aquatic placental mammals, now represented by the 
manati (or manatee) and dugong, and till recently also by the 
rhytina. Although in some degree approximating in external 
form to the Cetacea, these animds differ widely in structure from 
the members of that order, and have a totally distinct ancestry. 

The existing spccie»s present the following loading characteristics. 
The head is rounded and not disproportionate in as compared 
wilh the trunk, from which it is scarcely separated by any externally 
visible constriction or neck. Nostrils valvular, separate, and placed 
above the fore-part of the obtuse, truncated muzzle. Eyes very 
small, with imperfectly formed eyelids, capable, however, of con- 
traction, and with a well-developed nictitating membrane. Ear 
without any conch. Mouth of small or moderate size, witli tumid 
lips besjet with stiff bristles. General form of the body depressed 
fusiform. No dorsal fin. Tail flattened and horizontally expanded. 
Fore- limbs paddle-shaped, the digits being enveloped in a common 
cutaneous covering, though sometimes rudiments of nails are 
present. No trace of hind-hmbs. External surface covered with a 
tough, finely wrinkled or rugous skin, naked, or with sparsely 
scattered fine hairs. 

The skeleton is remarkable for the massiveness and density of 
most of the bones, especially tlie skull and ribs, which add to the 
specific gravity of these slow-moving animals, and aid in keeping 
them to the bottom of the shallow waters in which they dwell, while 
feeding on aquatic vegetables. The skull presents many peculiarities, 
among wliich may be indicated the largo size and backward position 
of the nasal aperture, and the downward flexure of the front of both 
jaws. Tlie nasal bones are absent, or rudimentary and attached to 
the edge of the frontals, far away from the middle line ; but in some 
extinct species these bones, though small, are normal in situation and 
relations. In the spinal column none of the vertebrae are united 
together to form a sacrum, and the fiat ends of the bodies do not 
ossify separately, so as to form disk-liko epiphyses in the young 
state, as in nearly all other mammals. The anterior caudal vertebrae 
have well-developed chevron-bones. In one genus {Manaius) there 
are only six cervical vertebrae. There are no clavicles. The 
humerus has a small but distinct trochlear articulation at the elbow- 
joint ; and the bones of the fore-arm. are about equally developed, 
and generally welded together at both extremities. The carpus is 
short and broad, and the digits five in number, with moderately 
elongated and flattened phalanges, which arc never increased beyond 
the number usual in Mammalia. The pelvis is rudimentary, con- 
i sisting of a pair of bones suspended at some distance from the verte- 
bral column. 

Two kinds of teeth, incisors and molars, separated by a wide 
interval, are generally present. The former may be developed Into 
tusks in the upper jaw, or may be quite rudimentary. The molars 
vary much in character. In one genus {Rhytina) no teeth of any 
kind are present, at least in the adult. In all, the anterior part of 
the palate, and a corresponding surface on the prolonged symphysis 
of the lower jaw, are covered with rough homy platca Of peculiar 
structure, which doubtless assist in mastication. The tongue is 
small and fixed in position, with a surface resembling that of the 
I aforesaid plates. Ine salivary glands are largely developed. The 
stomach is compound, being divided by a valvular constriction into 
two principal cavitieB, the first of which is provided with a glandular 
pouch near the cardiac end, and the second usually with a pair of 
elongated, conical, caecal sacs or diverticula. The intestinal canal is 
long, and with very muscular walls. There is a caecum, either 
simple, conical, and with extremely thick walls, as in Halicore, or 
cleft, as in Manaius. The apex of the heart is deeply cleft between 
the ventricles. The princip^ aartexies form extensive and complex 
network-like structures, retia mirabilia. The lungs are long and 
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narrow, aa, owing to' the oblique position of the di^>hragm. the 
thoracic cavity extends far back over the abdomen. The epiglottis 
and arytenoid cartilages of the larynx do not form a tubular pro- 
longation. The brain is comparatively small, with the convolutions 
on the surface of the cerebrum few'and shallow. The kidneys are 
simple, and the testes abdominal. The uterus is bicornuate. The 
placenta is non-deciduate and diffuse, the villi being scattered 
generally over the surface of the chorion except at the poles. The 
umbilical vesicle disappears early. The teats are two, and pectoral 
or rather post-axillary in position. 

In vol. Ixxvii. of the Zeitschrift fUr wissinschaftlicha Zoologie 
Mr L. Freund describes in detail the osteology of the flippers of the 
dugong as displayed in “ sciograph " pictures. These show that 
the carpus of the adult consists of three large bones. Of the two in 
the first row, one consists of the fused radiale and intermedium, and 
the other of the ulnare plus the pisiform and the fifth carpalc, the 
lower bone being composed of the four inner carpalia. In the manati 
the reduction of the carpus has been carried to a less extent, the 
radiale being in some instances distinct from the intermedium, while 
in other cases in which these two bones arc fused the four inner 
carpalia remain separate. 

Sirenians pass their whole life in water, being denizens of 
shallow bays, estuaries, lagoons and large rivers, and not met 
with in the high seas far away from shore. Their food consists 
entirely of aquatic plants, either marine algae or freshwater 
grasses, upon which they brow.se beneath the surface, as the 
terrestrial herbivorous mammals do upon the green pastures on 
shore. To visit these pastures, they come in with the 
flood-tide and return with the ebb. They are generally 
gregarious, slow and inactive in their movements, mild, 

• inoffensive, and apparently unintelligent in disposition. 
Though occasionally found stranded by the tide or 
waves, there is no evidence that they voluntarily leave 
the water to bask or feed on the shore. ITic habit of 
the dugong of raising its round head out of water, and 
carrying its young under the fore fin, seems to have 
given rise, among the early voyagers in the Indian Ocean, 
to the legendary beings, half human and half fish, in 
allusion to which the name Sirenia was bestowed by 


end of the series ; with square, enamelled crowns, tl^e grinding 
surfaA^e raised into tuberculated tonsverse ridges. The 
with two ridges and three i^oots, the lower with an additional 
(posterior) ridge or beef and two roots. The cervical vertebrae 
present the anomaly of being reduced to six in number, the usual 
vertebral formida be^g CO, B 15-18, Land C, a 25-29. Rostrum 
of the skull, formed by the union of the prcmaxillac in front of the 
pa,gaT aperture, shorter tlian the length of the aperture and scarcely 
deflected from the basi-cranial axis. Tail entire, rounded or shovQl- 
shaped. Rudimentary nails on the fore-limbs. Caecum cleft. 

Manatis inhabit the shores of, and the great rivers which empty 
themselves into, the Atlantic within the tropics. The American 
iM. australis) and African {M. sencgalcnsis) forms are generally 
considered distinct species, though they differ but little from each 
other in anatomical characters and in habits. There is also the 
small JIJ. inunguis of the Amazon, which has no nails. Tliey are 
rather fluviatilo than marine, ascending large rivers almost to their 
sources (see ^nati). . , ^ 

In the dugong {Halicore) the upper jaw is furnished with a pair 
of large, nearly straight, tusk-like incisors, directed downwards and 
forwards, partially coated with enamel. In the male they have 
i^ersistent pulps, and bevelled cutting edges, which project a short 
distance from the mouth, but in the female, though they remain 
through life in the alveolar cavity, they are rot exserted, and, the 
pulp cavity being filled with osteodentine, they soon cease to grow. 
In the young there is also a second small deciduous incisor on each 
side above. At this age there arc also beneath the homy plate 
which covers the anterior portion of the mandible four pairs of 
riender conical teeth lodged in wide socket-like depressions which 



Illiger. The species now existing are few. One species, 
Khytina gigas of the North Pacific, was exterminated 
through the agency of man during the i8th century; 
the others, being valuable for their flesh as food, for their 
hides, and especially for the oil obtained from the thick layer of 
fat which lies immediately beneath their skin, diminish in 
numbers as civilized populations occupy the regions forming 
their natural habitat. The species are confined to the tropical 
regions of the shores of both sides of the Atlantic and the great 
rivers which empty themselves into that ocean, and to the coasts 
of the Indian Ocean from the Red Sea to North Australia. 

As regards dentition (or tho want thereof) the three modem 
genera are remarkably different ; and while on this and other 
grounds some writers refer them to as many separate families, by 
others tliey are all included in the Manatidae. 

In the manatis {Manatus) the incisors, ^ in number, arc rudi- 
mentary, and concealed beneath the homy mouth-plates, and 



Fxa. i.^Skull of African Manati {Mamfus s§negai$nsis). x^. 
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disappearing before maturity Molars about fj), but tareW more 
than I present at one time ; the anterior* teeth failing before the 
posterior come into uso; simUar in charaoters from f^gtnning to 


Fig. 2.— American Manati {Manaius australis), 

and ! become absorbed before the animal reaches maturity. The molars 
are usually f, sometimefl altogether, but not all in place at once, 
as the first falls before the last rises above the guna ; toey are more 
or less cylindrical in section, except the last, which is compressed 
and grooved laterally, without oistinction into crown and root, 
increasing in size from before backwards, with persistent pulps and 
no enamel. The summits of the crowns are tuberculated before 
wearing, afterwards flattened or slightly concave. Skull with 
rostrum formed by the union of the prcmaxillae in front of the 
nasal aperture, longer than the aperture itself, bending downwards 
at a riglit angle with the basi-cranial axis, and enclosing the sockets 
of the large tusks. Anterior part of the lower jaw bent down in a 
corresponding manner. Vertebrae; C7, J-> 18-19, L and C30. Tail 
broadly notched in the middle line, with two pointed lateral lobes. 
No nails on the fore-limbs. Caecum single. The genus is repre- 
sented by H. tabernaculi from the Red Sea, H, dugong from the 
Indian seas and N. australis from Australia. (See Dugong.) 

The last genus is represented only by tlie extinct Rhytina gigas, 
of Bering Sea, in which tliere were no teeth, their place being supplied 
functionally by the dense, strongly-ridged, homy mouth-plktes. 
Premaxillary rostrum about as long as the anterior narial aperture, 
and moderately deflected. Vertebme : C 7, D 19, L and C 34'-37< 
Head very small in proportion- to the body. Tail with, two lateral 
pointed lobes. Front limbs small and truncated. Skin n^^ked and 
coveted with a thick, hard, ru^ed, bark-like epidermis. Stomach 
without caecal appendages to the pyloric cavity. Caecum simjile. 
See Rhvtina. 

Extinct Sirenia . — In p^t times the Sirenia were represented by a 
number of extinct generic types ranging over all the temperate and 
probably tropical regions, and extending from the Pliocene to the 
Rocene epoch. In the Pliocene 6f Europe the group is represented by 
Eelsinothtfirm, in the Miocene by MetaxytMsrium, and in the Oligo- 
cene by Halitherium ; the latter having an acetabular cavity to the 
pelvis and a rudimentary femur. From Halitherium, which has a 
somewhat maniti-like dentition, although there are few cheek-teeth, 
there’ is a transition through the other two genera to Halicore ; 
Fehinotherium havins a large pair df tusk-like uppet teeth. In 
Halitherium milk^’fiu^rs were developed. In Miosiren^ of the 
Belgian >bocene,.the teeth were difierentiated into L f, p. m. f 
Remains df several earlv types of sirenians have been obtmned from 
the Eocene deposits of Eg^^t. The least generalized of these is 
Eosnen, an animal differing from the modem lorma chiefly by the 
retention of traces of the second and third pairs of incisors and ^ tho 
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canines, \tnd the somewhat less de^ee of reduction in the pelvis, 
which lias a complete acetabulum for the head of the femur. The 
front teeth (incisors and canine) have, however^ been thrust to the 
sides of the jaw, possibly to make room for a honiy plate on the 
palate. In tae somewhat earher Eotherium the incisors and canines 
are larger and occupy the normal position in the front of the jaws ; 
while the pelvis has a closed obturator foramen and a complete 
acetabulumi suggestive that a functional thigh-bone or femur was 
still roteiined. The most primitive member of the group with which 
we are yet acquainted is the very imperfectly known Prorasiomus, 
from the Eocene of the West Indies, in which a complete and fully 
differentiated dentition is accompanied by the absence of that de- 
flection of the front part of tlxe jaws which constitutes one of tlic 
most striking features of all the foregoing representatives of the 
order ; — feature which Dr C. W. Andrews has pointed out must be 
of weat value to short-necked, long-bodied creatures feeding on the 
he^ge at the bottom of the water in which they dwell. 

The foregoing Egyptian fossil sirenians afford important evidence 
with regard to the ancestry of the order. Many years a^o it was 
suggested by the French naturalist de Blainville that the Sirenia are 
related to the Proboscidea. This is supported by the occurrence of 
the remains of some of the most primitive sirenians with those of the 
most primitive proboscideans in the Eocene formations of ; 

conflrmatory evidence being yielded by the similarity of the brain 
and to some extent of tlie pelvis in the ancestral forms of the two 
groups. As regards the living members of the two groups, both have 
pectoral teats, abdominal testes, and a cleft apex to the heart ; 
while the cheek-teeth of the sirenians are essentially of the same 
type as those of the early proboscideans. There seems also to be a 
certain similarity in the mode of succession of the teeth in the m()re 
specialized members of the two groups, although in the sirenians this 
specialization has displayed itself in an abnormal augmentation of the 
numl)er of the teeth, while in the proboscideans, on the other Imnd, 
it has taken the form of an increase in the complexity of the individual 
teeth, especially those at the hinder part of the series. Finally, 
although the Proboscidea liave a deciduate and the Sirenia a zonary 
nondeciduate placenta^ yet there are certain similarities in the 
structure of this organ in the two groups which may indicate genetic 
affinity. 

Litkrature. — O. Thomas and R. Lydekkcr, " On the Number of 
Grinding-'J'eeth possessed by the Manatee," Proc. Zool. Soc* (1897) ; 
G. R. Ltpsius, Haliiherium schinzi, die fossile Sireno dea Mainzer- 
Bockens," Abhandt. Mittelvhein. Geol. Vereins (1881 and 1882) ; O. 
Abel, ** Die Sirenen der meditorranen Tertiarbildungcn Cslerreichs," 
Abhandl. k, k, ^eol. Reichsanstaltt Wten, vol. xix. (1904) ; and ** Gber 
HeUitherium bellunense, eino Obergangsform zur Gattung Metaxy- 
theriumt* Jahrbuch k, k. geol. Retchsanstalt, Wien, vol. Iv. (1905) ; 
C. W. Andrews, Descriptive Catalogue of the Veriebrata from the Fayum 
(British Museum, 1906). (R. L.*) 

S1R1SNS (Gr. €tpi/v€?), in Greek mythology, the daughters of 
Phorcys the sea-god, or, in later legend, of the river-god Acheloiis 
and one of the nymphs. In Homer they are two in number (in 
later writers generally three); their home is an island in the 
western sea between Aeaea, the island of Circe, and the rock of 
Scylla. They were nymphs of the sea, who, like the Lorelei of 
German legend, lured mariners to destruction by their sweet 
song, Odysseus, warned by Circe, escaped the danger by 
stopping the ears of his crew with wax and binding himself to 
the mast until he was out of hearing {Odyssey xii.). When the 
Argonauts were passing by them, Orpheus sang so beautifully 
that no one had ears for the Sirens, who, since they were to live 
only until some one heard their song unmoved, flung themselves 
into the sea and were changed into sunken rocks (Apollodorus i. 

Hyginus, Fab. 141). They were said to have been the 
playmates of Persephone, and, after her rape by Pluto, to have 
sought for her in vain over the whole earth (Ovid, Meiam. v. 
552). When the adventures of Odysseus were localized on the 
Italian and Sicilian coasts, the Sirens were transferred to the 
neighbourhood of Neapolis and Surrentum, the promontory of 
Pelorum at the entrance to the Straits of Messina, or elsewhere. 
The tOn^b of one of them, Parthenope, was shown in Strabo’s 
(v. p. 2416) time at Neapolis, where a gymnastic contest with a 
torch-race was held in her honour. 

Various explanations are given of the Sirens. As sea-nymphs, 
they represent the treacherous calm of ocean, which conceals 
destruction beneath its smiling surface ; or they signify tlie 
enervating influence of the hot wind (compare the name Sirius), 
which shrivels up the fresh young life of vegetation. Or, they 
symbolize the magic power of beauty, eloquence and song ; 
hence their images are placed over the graves of beautiful women 
and maidens, of poets and orators (Sophocles, Isocrates). 


Anotiier conception of them is that of singers of the lament for 
the dead, for which reason they are often used in the adornment 
of tombs, and represented beating their breasts and tearing their 
hair or playing the flute or lyre. In early art, they were repre- 
sented as birds with the heads of women ; later, as female figures 
with the legs of birds, wuth or without wings. 

See H. Schrader, Die Sirenen (1868) ; Preller-Robert, Griechische 
Mythologie {1894), pp. 614-616; G. Weickcr, De Sirenibus quaes- 
Hones selectae (Leipzig, 1895), in which the writer endeavours to 
show that the Sirens, like the Harpies, were originally the souls of the 
dead, their employment on tombstones expressing the desire to find a 
permanent abode for the souls ; and Der Seelenvogel in der alten 
Literatur und Kunst (1902), with bibhography ; J. £. Harrison, 
Myths of the Odyssey (1882), Mythology and Monuments of Athens 
(1890) and Prolegomena to the Study of Greek Religion (1908) ; j. P. 
Postgate, in Journal of Philology, ix. (1880), who considers the Sirens 
to have been birds ; W. £. Axon, R. Morris, D. Fitzgerald in tlie 
Academy, Nos. 484, 486, ^87 (1881) ; A. Baumeister, Denkmdler des 
klasnschen Altertums, iii. (1888). 

SIR6UJA, or Surguja, one of the Chota Nagpur feudatory 
states, which was transferred in 1905, from Bengal to the Central 
Provinces. It is bounded on the N. by the state of Rewa and the 
districts of Mirzapur and Ranchi, on the E. by Ranchi, on the 
S. by the Bilaspur district of the Central Provinces and the 
states of Udaipur and Jashpur, and on the W. by the state of 
Korea. It is very hilly, with elevated table-lands affording good 
pasturage, and cut up by numerous ravines. The rivers are the 
Kanhar, Rer, Maharf, Sone and Sankh, the last being formerly 
known as the Diamond river. Hot springs exist in the state. 
Extensive sal forests cover a large area, affording shelter to 
herds of wild elephant, bison, and many sorts of deer, and also 
to tigers, bears and other beasts of prey. Area, 6089 sq. m. ; 
pop. (1901) 351,011 ; estimated revenue, £8000. The residence 
of the maharaja is at Bisranipur. 

SIRHIND, a tract of land in the Punjab, India. It consists 
of the north-eastern portion of the plain between the Jumna and 
Sutlej rivers, and is watered by the Sirhind canal. Sirhind is not 
an administrative division, but historically the name includes the 
districts of Umballa, Ludhiana, and Ferozepore, together with 
the states of Patiala, Jind and Nabha. 

The Sirhind canal serves the Umballa and Ludhiana districts, 
and the Patiala, Jind and Nabha states. It draw.s its water- 
supply from the Sutlej near Rupar, where the head-works are 
situated. The canal, which was opened in 1882, has 538 m. of 
main and branch canals, and irrigates nearly 2000 sq. m. . 

The town of Sirliind, in the state of Patiala, had a population 
in 1901 of 5415. It is of very early, but uncertain, foundation, 
and had a period of great prosperity under the Moguls. Its 
ancient ruins cover a large extent, and include two fine domed 
tombs of the 14th century. It is held accursed by the Sikhs, 
owing to the barbarous murder of the son of Guru Govind by the 
Mahommedan governor in 1704. 

SIRICIUS, pope from December 384 to November 399, suc- 
cessor of Damasus. Siricius was averse from countenancing the 
influence of the monks, and did not treat Jerome with the favour 
with which he had been honoured by preceding popes, with the 
result that Jerome left Rome and settled at Bethlehem, Some 
years later, however, Siricius condemned the anti-ascetic doctrines 
of Jovinianus. Several of the decretal letters of Siricius are 
extant, in which, at the request of certain |roups of Western 
bishops, he sets forth the rules of ecclesiast^l discipline. It 
was under his pontificate that a general council was convened at 
Capua in 391, at which various Eastern affairs were brought 
forward. Theophilus, bishop of Alexandria, at the^ request of 
Siricius, had two important disputes ssttUd by two councils 
held in 393 at Caesarea and Constantinople, relaring respectively 
to the sees of Antioch and Bostra, The council of &pua, inspired 
by the pope, deferred to the council of Macedonia the affair of 
Bonosus, bishop of -Sardinia, who had been accused of heresy. 
To safeguard tlU authority of the Holy See over the bishops of 
Illyricum, Siricius entrusted his powers to the bishop of Thes- 
salonica, who was henceforth the vicar of the pope in those 
provinces. In 386 Siricius bad protested against the attitude of 
Bishop Ithacius, the accuser of Priscdlian, and this protest he 
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resolutely maintained, although he disapproved of the doctrines 
taught by the Spanish doctor. It was during his pontificate 
that the last attempt to revive paganism in Rome was made 
(391-394) by Nicomachus Flavianus. Siricius died on the 26th 
of November 399. (L. D.*) 

SIRKAR (Persian sarkafy meaning “ head of affairs'”), a term 
used in India in three distinct senses j for the government or 
supreme authority, for a division of territory under the Moguls, 
otherwise spelt circar {q.v.)y and for a head servant in Bengal. 

SIRMIO, a promontory at the southern end of the Lacus 
Benacus (Lake of Garda), projecting 2J m. into the lake. It is 
celebrated from its connexion with Catullus, for the large ruins 
of a Roman villa on the promontory have been supposed to 
be his country house. A post-station bearing the name Sirmio 
stood on the high-road between Brixia and Verona, near the 
southern shore of the lake. On the shore below is the little 
village of Sermione, with sulphur baths. 

SIRMOND, JACQUES (1559-1651), French scholar and Jesuit, 
was bom at Riom, Auvergne, on the 12th or the 22nd of October 
1559. He was educated at the Jesuit College of Billom ; having 
been a novice at Verdun and then at Pont-k-Mousson, he entered 
into the order on the 26th of July 1576. After having taught 
rhetoric at Paris he resided for a long time in Rome as secretary 
to R. P. Aquaviva (1590-1608); in 1637 he was confessor to 
Louis XIII. He died on the 7th of October 1651. Father 
Sirmond was a most industrious scholar, and his criticisms were 
as enlightened as was possible for a man living in those times. 
He brought out many editions of Latin and Byzantine chroniclers 
of the middle ages: Ennodius and Flodoard (1611), Sidonius 
Apollinaris (1614), the life of St Leo IX. by the archdeacon 
Wibert (1615), Marcellinus and Idatius (1619), Anastasius the 
librarian (1620), Eusebius of Caesarea (1643), Hincmar (1645), 
Hrabanus Maurus (1647), Rufinus and Loupde Ferridres(i65o), 
&c., and above all his edition of the capitularies of Charles the 
Bald {Karoli Calm et si 4 ccessorufn aliqmt Ffanciae regum capttula, 
1623) and of the councils of ancient France {Concilia aniiquae 
Galliacy 1629, 3 vols., new ed. incomplete, 1789). An essay in 
which he denies the identity of St Denis of Paris and St Denis the 
Areopagite (1641), caused a very lively controversy from which 
his opinion came out victorious. His Opera varia, where this essay 
is to be found, as well as a description in Latin verse of his 
voyage from Paris to Rome in 1590, have appeared in 5 vols. 
(1696 ; new ed. Venice, 1728). To him is attributed, and no 
doubt correctly, Elogio di cardinale Baronio (1607). 

See the Bibliothique des Fires de la Compagnie de Jistts by Father 
Carlos Sommervogel, tome vii. (1896). 

SIRMUR, or SarmoVi (also called Nahan, after the chief town), 
a native state of India, within the Punjab. It occupies the lower 
ranges of the Himalaya, between Simla and Mussoorie. Area 
1198 sq. ni. The state is bounded on the N. by the hill states of 
Balsan and Jubbal, on the E. by the British district of Dehra Dun, 
from which it is separated by the rivers Tons and Jumna, on the 
S.W. by Umballa district, and on the N.W. by the states of 
Patiala and Keonthal. Except a very small tract about Nahan, 
the chief town and residence of the raja, on the south-western 
extremity, where a few streams rise and flow south-westward to 
the Saraswati and Ghaggar rivers, the whole of Sirmur lies in 
the basin of the Jumna, which receives from this tract the Giri 
and its feeders the Jalal and the Palur. The Tons, the great 
western arm of the stream called lower down the Jumna, flows 
along the eastern boundary of Sirmur, and on the right side 
receives from it the twb small streams Minus and Nairai. The 
surface generally declines in elevation from nmrth to south ; 
the chief elevations on the northern frontier (Chor peak and 
Btatioi^ are about 12,000 ft. above the sea. The valley of the 
Khiardfa Dun, which forms the southern part of the state, is 
bounded on the S. by the Siwalik range, the hills of whidi are 
of recent formation and abound in fossil remains of large verte- 
brate animals. Though the rocks of Sirmur conrist of formations 
usually metalliferous, the yield of mineral wesdth is snaall. The 
forests are very dense, so much so that the sportsman finds 
difiicully in meddag his way through them in search of deer and 
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Other game, with which they abound. The climate ^ Sirmur 
vanes with the elevation ; the northern extremity has very little 
rain ; but large and excellent crops are everywhere to be obtained 
by irrigation. The population in 1901 was 135,687, showing 
an increase of 9 % m the decade. Estimated gross revenue, 
3^40,000. The chief, whose title is raja, is a Rajput of high lineage. 
The raja Shamsher Perkash, G.C.S.L, who died in 1898, ruled 
with remarkable ability and success. A younger son commanded 
the Imperial Service sappers in the Tirah campaign of 1896-97, 
and was rewarded with the rank of honorary captain in the 
Indian army and the distinction of C.LE. Attempts have been 
made to establish an iron foundry, and to develop mines of slate 
and mica. 

The town of Nahan is situated about 40 m. S. of Simla, 3057 ft. 
above the sea-level. The palace of the raja and several other 
houses are built of stone in European style. It had a population 
in 1901 of 6256. 

SIROCCO, a name applied to two quite distinct types of local 
wind. The first type is the characteristic wind of the winter 
rainy season in the Mediterranean region, and is associated with 
the eastern side of local depression or cyclones, in which the 
weather is moist, cloudy and rainy, the prevailing directions 
being south and south-east. The second type is the intensely dry 
dust-laden wind of the desert which receives this name in Sicily 
and southern Italy especially, where the general direction is south- 
east or south-west. Local winds of this latter type receive a great 
variety of names in different parts of the Mediterranean and 
surrounding regions (see Leveche, Leste, Khamsin, Simoom). 

SIROHI, a native state of India, in the Rajputana ^ency. 
Area 1964 sq. m. The country is much broken up by hills and 
rocky ranges ; tJie Aravalli range divides it into two portions, 
running from north-east to south-west. The south and south-east 
part of the territory is mountainous and rugged, containii^ the 
lofty Mount Abu, an isolated mass of granite rock, culminating in 
a cluster of hills, enclosing several valleys surrounded by rocky 
ridges, like great hollows. On both sides of the Aravallis 
country is intersected with numerous water channels, which 
run with considerable force and volume during the height of 
the rainy season, but are dry for the greater part of the year. 
The only river of any importance is the Western Banas. A 
large portion of the state is covered’with dense jungle, in which 
wild animals, including the tiger, bear and leopard, abound. 
Many splendid ruins bear witness to the former prosperity and 
civilization of the country. The climate is on the whole dry ; 
in the south and east there is usually a fair amount of rain. 
On Abu the average annual rainfall is about 64 in., whereas in 
Erinpura, less than 50 m. to the north, the average fall is only 
between 12 and 13 in. Pop. (1901) 154, 544, showing a decrease 
of 17 % in the decade, due to the results of famine. Gross 
revenue £28,000, tribute £450. 

During the early years of the 19th century, Sirohi suffered 
much from wars with Jodhpur and the wild Mina hill tribes. 
The protection of the British was sought in 1817 ; the pretensio^ 
of Jodhpur to suzerainty over Sirohi were disallowed, and in 
1823 a treaty was concluded with the British government.^ 
For services rendered during the Mutiny of 1857 the chief * 
received a remission of half his tribute. The chief, whose title 
is maharao, is a Deora Rajput of the Chauhan clan, and claims 
descent from the last Hindu king of Delhi. The state is traversed 
by the Rajputana railway. 

The town of Sirohi is 28 m. N. of Abu-road station. Pop. 
(1901) 5651. It has manufactures of sword-blades and other 
weapons. The CroSthwaite hospital, which is built and equipp<^ 
on modem principles, was opened by Sir Robert Crosthwaitc in 
December 1897. 

BIRBA, a town of British India, in Hissar district of the 
Punjab, situated on a dry bed of the river Ghaggar, and on a 
branch of the Rajputana railway, midway between Rewari and 
Ferozepur. Pop. (1901) 15,800. It occupies an ancient site, ^d 
was refounded in 1837 as the head-quarters of a British district. 
It is an important centre of trade with Rajputana> and has manu- 
I factures of cotton clotb and pottery. The former district ol 
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Sirsa wWs part of the territory conquered from the Mahrattas 
in 1803, when it was almost entirely uninhabited. It reqViired 
reconquering from the Bhattis in 1818 ; hut did not come under 
British administration until 1837. During the Mutiny of 1857 
Sirsa was for a time wholly lost to British ruK On the restoration 
of order the district was admmistered by Punjab officials, and in 
the following year, with the remainder of the Delhi territory, it 
was formally annexed to that province. In 1884 it was sub- 
divided between the districts of Hissar and Ferozepur. 

SIS (anc. Sision or Siskia, later Flaviopolis or Flavias), the 
chief town of the Khozan sanjak of the Adana vilayet of Asiatic 
Turkey, situated on the left bank of the Kirkgen Su, a tributary 
of the Jihun (Pyramus) and at the south end of a group of passe.s 
leading from the Anti-Taurus valleys to the Cilician plain and 
Adana. It was besieged by the Arabs in 704 but relieved by the 
Byzantines. The Caliph, Motawakkil took it and refortified it ; 
but it soon returned to Byzantine liands. It was rebuilt in 1186 
by Leo 11 ., king of Lesser Armenia, who made it his capital. 
In 1374 it was taken and demolished by the sultan of Egypt, 
and it has never recovered its prosperity. It is now only a big 
village of some 3000 inhabitants. It has had, however, a great 
place in Armenian ecclesiastical history from the times of St 
Gregory the Illuminator to our own. Gregory himself was there 
consecrated the first Catholicus in a.d. 267, but transferred his see 
to Vagarshabad (Echmiadzin, Etchmiadzin), whence, after the 
fall of the Arsacids, it passed to Tovin. After the constitution 
of the kingdom of Lesser Armenia, the catholicate returned to 
Sis (1294), the capital, and remained there 150 years. In 1441, 
Sis having fallen from its high estate, the Armenian clergy 
proposed to remove the see, and on the refusal of the actual 
Catholicus, Gregory IX., installed a rival at Echmiadzin, who, 
as soon as Selim I. had conquered Greater Armenia, became the 
more widely accepted of the two by the Armenian church in the 
Ottoman empire. The Catholicus of Sis maintained himself 
nevertheless, and was supported in his pretensions by the Porte 
up to the middle of the 19th century, when the patriarch Nerses, 
declaring finally for Eclimiadzin, carried the government with 
liim, In 1885 Sis tried to declare Echmiadzin schismatic, and 
in 1895 its clergy took it on themselves to elect a Catholicus 
without reference to the patriarch ; but the Porte annulled the 
election, and only allowed it six years later on Sis renouncing its 
pretensions tp independence. The present Catholicus has the 
right to prepare the sacred myron (oil) and to preside over a 
synod, but is in fact not more than a metropolitan, and regarded 
by many Armenians as schismatic. The lofty castle and the 
monastery and church built by Leo IL, and containing the 
coronation chair of the kings of Lesser Armenia, are inter- 
esting. (D. G. H.) 

SISAL HEMP, or Henequen, of Florida and the Bahamas, 
the product of Agave rigida, variety sisalana, a native of Yucatan, 
but found in other parts of Central America and distributed to 
the West Indies, where it is being increasingly cultivated. 

Agave (q,v,) is a member of the order Amaryllidaceae ; and 
a well-known species of the genus, Agave ammeana^ the century 
plant, will suggest the habit of the sisal hemp, which, however, 
* differs in the absence of prickles along the margin of the fleshy 
leaf. After six or seven years the flowering stalk or “ pole ” 
develops from the centre of the leaf-cluster, and grows to the 
height of 15 or 20 ft. The flowers are borne in dense clusters at 
the ends of short lateral branches, and closely resemble those of 
Agave amertcana. After they have begun to wither, buds are 
developed from the point of union with the flower-stalk ; the.se 
form itjiny plants, which, when several inches long, become 
detached and fall to the ground. Those that fall in a suitable 
place take root and are soon lar^e enough to transplants After 
flowering the plant perishes, but is renewed by suckers springing 
from the base of the stem; these suckers are then planted, and the 
leaves should be ready for cut ting in about four years. The other 
method of planting is by means of “pole ^’plants just described. 

In collecting the fibre the leaves are cut off at the base, the 
spine at the top end removed, and the leaves carried in bundles 
to the' machines. Here two scraping wheels remove the pulp 


from the leaves. The leaves are put into the machine at one* side, 
and delivered clean at the other. One half is cleaned by the first 
wheel, then the cleaned portion is held while the second wheel 
cleans the remainder of the leaf ; all the operations are auto- 
matically performed. In Yucatan, the leaves measure from 
4 to 5 ft. in length, about 4 in. in width, and ^ in. in thickness. 
They are lance-shaped and weigh from i^lb to xfib on an 
average. As only about 3 to 4 % of the weight is available for 
fibre, the average yield of 1000 leaves is from 50 to 60 lb. The 
yield per acre is estimated at about half a ton. It hail been 
proposed to treat the pulp, &c., with a view to extracting the 
chemical substances, but we are not aware that any successful 
attempt has been made. The fibre is yellowish-white, straight, 
smooth and clean, and a valuable cordage fibre second only to 
manila fibre in strength. It is used extensively for cordage and 
binder twine, both alone and in conjunction with manila, and is 
also used for bags, hammocks and similar articles. 

The plants thrive on arid rocky land, growing, for instance, 
on the Florida Keys upon the almost naked coral rock. Their 
northern limit of cultivation is determined by frost, which the 
plants will not stand ; in Florida this is represented by the line 
of 27° N. An inferior fibre is obtained from the leaves of another 
species, Agave decipiens, which is found wild along the coasts and 
keys of Florida. It is known as the false sisal hemp, and can 
at once be distinguished from true sisal by its spiny leaf-margin. 

SISKIN (Dan. sidsken, Ger. Zeistg and Zeising)^ long known 
in England as a cage-bird called by dealers the Aberdmne or 
Abadavinc, names of unknown origin, the FringUla spinus of 
Linnaeus, and Carduelis spinus of modern writers, belongs to 
the Passerine family FringilUdae, In some of its structural 
characters it is most nearly allied to the goldfinch (q.v.), and both 
arc placed in the same genus by systematists ; but in its style 
of coloration, and still more in its habits, it resembles the redpolls 
(cf. Linne'j), though without their slender figure, being indeed 
rather short and stout of build. Yet it hardly yields to them 
in activity or in the grace of its actions, as it seeks its food from 
the catkins of the alder or birch, regardless of the attitude it 
assumes while so doing. Of an olive-green above, deeply tinted 
in some parts with bl^k and in others lightened by yellow, and 
beneath of a yellowish- white again marked with black, the male 
of this species has at least a becoming if not a brilliant garb, and 
possesses a song that is not unmelodious, though the resemblance 
of some of its notes to the running-down of a piece of clockwork 
is more remarkable than pleasing. The hen is still more soberly 
attired ; but it is perhaps the siskin's disposition to familiarity 
that makes it so favourite a captive, and, though as a cage-bird 
it is not ordinarily long-lived, it readily ^apts itself to th^ loss 
of liberty. Moreover, if anything like the needful accommodation 
be afforded, it will build a nest and therein ky its eggs ; but it 
rarely succeeds in bringing up its young in confinement. As a 
wild bird it breeds constantly, though locally, throughout the 
greater part of Scotland, and has frequently done so in England, 
but more rarely in Ireland, The greater portion, however, of 
the numerous bands which visit the British Islands in autumn 
and winter doubtless come from the Continent — perliaps even 
from far to the eastward, since its range stretches across Asia to 
Japan, in which country it is as favourite a cage-bird as with us. 
The nest of the siskin is very like that of the goldfinch, but 
seldom so neatly built ; the eggs, except in their smaller size, 
much resemble toose of the greenfinch (qv.)* 

A larger and more bngUtly coloured species, C. ^inhabits 

tlic Himalayas, but the siskin has many other relatives belonging 
to the New World, and in them serious modifications of structure, 
especially in tlke fonn of the'bill, occur. Some of these relatives lead 
almost insensibly to the greenfinch. (u$ supra) and its allies, others to 
the goldfinch (ut. supra), the fodpoUs and so on. .. Thus the kskin 
perhaps may be regarded as one of the less modified descendai^ts otja 
stock whence snch forms as those just mentioned have spmng. lis 
striated plumage also favours this ^ev, as an evfdence of permanent 
immaturity 01 generalization of form, since zteiped ieathtins aie so 
often the earliest dothiug of many of these birds, which only, get rkl 
of them at their first moiut. On this theory the yellowbird or j^orth- 
American " goldfhi^h,** C. &istis, would seem, with its imxnWiate 
allies, to rank among the highest forms of the group, and th^ pine- 
goldfinch, C. pinus, of the same country, to be me of loWMt— 
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the coCk of the fonner being generally of a bright yellow hue, with 
black crown, tail and wings— the last conspicuously barred with 
white, while neither hens nor young exhibit any striations. On tlie 
oiher hand, neither sex of the latter at any age puts off its striped 
garb— the mark, it may be pretty safely asserted, of an inferior stage 
of development. The remaining species of the group, mostly South- 
American, do not seem here to need particular notice. (A. N.) 

SISLEY, ALFRED (1840-1899), French landscape painter, 
was born in Paris in 1839, of English parents. He studied 
painting under Gleyre, and was afterwards influenced, first- by 
Corot, and then by the impressionists Monet and Renoir. He 
worked both in France and in England, and made the Seine, the 
Loing and the Thames the subjects of many pictures that are 
remarkable for the subtle appreciation of the most delicate colour, 
effects. Success was not given him during his life, which was 
one of constant poverty and hard struggle. Purchasers of his 
pictures were few and far between, although the prices rarely 
exceeded a few pounds. Only after his death, which occurred 
at Moret-sur-Loing in 1899, did his work find appreciation, 
and at the Viau sale in Paris, in 1907, his small painting of 
“ The Seine at Port-Marly ” realized £652, whilst ten other 
landscapes sold at prices ranging from £200 to £400. He was 
essentially a colourist who, like Monet, delighted in recording 
the changing effects of light in the successive hours of the day, and 
paid very little attention to composition and draughtsmanship. 
The impressionist exhibition at the Grafton Galleries, London, 
in 1905, included several characteristic examples of his work. 
Sisley is also represented at the Luxembourg in the Caillebotte 
collection. 

SISMONDI, JEAN CHARLES LEONARD DE (1773-1S42), 
whose real name was Simondc, was bom at Geneva, on the 9th of 
May 1773. His father and all his ancestors seem to have borne 
the name Simonde, at least from the time when they migrated 
from Dauphin6 to Switzerland at the revocation of the edict of 
Nantes. It was not till after Sismondi had become an author 
that, observing the identity of his family arms with those of the 
once flourishing Pisan house of the Sismondi, and finding that 
some members of that house had migrated to France, he assumed 
the connexion without further proof and called himself De 
Sismondi. The Simondes, however, were themselves citizens of 
Geneva of the upper class, and possessed both rank and property, 
though the father was also a village pastor. The future historian 
was well educated, but his family wished him to devote himself 
to commerce rather than literature, and he became a banker’s 
clerk at Lyons. Then the Revolution broke out, and as it affected 
Geneva the Simonde family took refuge in England, where they 
stayed for eighteen months (1793-1794). Disliking, it is said, 
the climate, they returned to Geneva, but found the state of 
affairs still unfavourable ; there is even a legend that the head 
of the family was reduced to sell milk himself in the town. The 
greater part of the family property was sold, and with the proceeds 
they emigrated to Italy, bought a small farm at Pescia near 
Lucca, and set to work to cultivate it themselves. Sismondi 
worked hard here, both with his hands and his mind, and his 
experiences gave him the material of his first book, Tableau de 
V agriculture toscane, which, after returning to Geneva, he 
published there in i8oi. In 1803 he published his TraitS de la 
richesse cmmerciale, his first work on the subject of political 
economy, which, with some differences of view, continued to 
interest him to the end of his life. 

As an economist, Sismondi represented a humanitarian protest 
against the dominant orthodoxy of his time. In his first book he 
followed Adam Smith, but in his principal subsequent economic 
work, Nouveaux Principes d^iconomie politique (1819), he 
insisted on the fact that economic science studied the means of 
increasing wealth too much, and the use of Wealdi for producing 
happiness too little. He was not a socialist ; but, in protesting 
agamst lais^er faire and invoking the intervention qf government 
“to regulate the progress of wealth/’ he was an interesting 
precursor of the German “ socialists of the chair.” 

Meanwhile he began to compile his great Hisioire des Re- 
publiques Italiennes dm moyendgeyond was introduced to Mi^me 
de Stael. With her he became very intimate, and. ato bemg 


regularly enrolled in the society of Coppet he was ii#rited or 
comtnanded (for Madame de Stael’s invitations had something of 
command) to form one 0f the suite with which the future Corinne 
made the journey into Italy, resulting in Corinne itself during 
the years 1804-180^. Sismondi was not altogetlier at his ease 
here, and he particularly disliked Schlegel, who was also of the 
company. But during this journey he made the acquaintance of 
the countess of Albany, Louisa of Stolberg, widow of Charles 
Edward, and all her life long gifted with a singular faculty of 
attracting the affection (Platonic and other) of men of letters. 
She was now an old woman, and Sismondi’s relations with her 
were of the strictly friendly character, but they were close and 
lasted long, and they produced much valuable and interesting 
corre^ondence. In 1807 appeared the first volumes of the above 
mentioned book on the Italian republics, which (though his essay 
in political economy had brought him some reputation and the 
offer of a Russian professorship) first made Sismondi prominent 
among European men of letters. The completion of this book, 
which extended to sixteen volumes, occupied him, though by 
no means entirely, for the next eleven years. He lived at first 
at Geneva, and delivered there some interesting lectures on the 
literature of the south of Europe, which were continued from 
time to time and finally published ; and he held an official post — 
tliat of secretary of the chamber of commerce for the then 
department of Iceman. In 181 3 he visited Paris for the first time, 
and abode there for some time, mixing much in litefSry society. 
Although a Liberal and in his earlier days almost an Anglo- 
maniac, he did not welcome the fall of the empire. During the 
Hundred Days he defended Napoleon’s constitutional schemes 
or promises, and had* an interview with the emperor himself, 
which is one of the chief events of a not very eventful life. 
After the Restoration he left Paris. On completing (1817) his 
great book on the Italian republics, he undertook (1818) a still 
greater, the Hisioire des Franfais, which he planned on a vast 
scale, and of which during the remaining twenty*three years of 
his Ufe he published twenty-nine volumes. His untiring industry 
enabled him to compile many other books, but it is on these two 
that his fame chiefly rests. The earlier displays his qualities in the 
most favourable %ht, and has been least injuriously affected 
by subsequent writings and investigations; but the Histoif^ 
des Franpais, as a careful and accurate sketch on the great scale, 
has now been superseded. Sainte-Beuve has with benevolent 
sarcasm surnamed the author the Rollin of French History,” 
and the praise and the blame implied in the comparison ere both 
perfectly well deserved. In April 1819 Sismondi married an 
English lady, Miss Allen, whose sister was the wife of Sir James 
Mackintosh, and the marriage appears to have been a very happy 
one. His later years were chiefly spent at Geneva, in the pohtics 
of which city he took a great, though as time and changes went 
on a more and more chagrined, interest. Indeed', in his later days 
he became a kind of reactionary. He died at Geneva on tj^ 
25th of June 1842. 

Besides the works above mentioned he had executed many others, 
his custom iur a long penod of years being never to work less l^n 
eight hours a day. The chief of these are LitUrature du midi de 
V Europe (1813), an historical novel entitled Julia Severa ou Van • 
(1822), liistoire de la Renaissance de la libertS en Italie (1832)^ 
Hisioire do la chute de Vempire romain {2835), PrMs de Vhisimre 
des FrangaiSt an abridgment of his own book (1S39), with several 
others, cliiefly pohtical pamphlets. 

Sismoiidi’s journals and his correspondence with Channing, with 
the countess of Albany and others have been published chiefly by 
Mile. Mongolfler (Paris, 1843) and M. de Saint-Ren6 Taillandier 
(Paris, i8m). The. latter work serves as the cluef text of two 
admirable Lundis of Sainte-.Beuve (September 1863), republished in 
the Nouveaux Lundis^ vol. vi. 

SttSBK (Hungarian, Seiszek; Croatian, Sisak), a town of 
Croatift-Slavonia, in the county of Agrom; situated at the 
confluence of the Save and Kulpa, 30 m. by rail S^E. by S. of 
Agram. Pop. (1900) 7047. Sissek has a coiud<krable trade 
in grain and timber. Its only noteworthy building is an ancient 
castle, constructed of briok. 

As the vestiges of its Roman walls tend to prove, Sissek itat a 
large and flourishing city under Roman rule.* Augustus xnade it 
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a station ; Tiberius chose it as his headquarters against 

the Pannonian rebels ; and from Septimus Severus, who mhde it 
the centre of a military government,* it gained the name of 
Septimia Sissia. A Segesta, on the Save, is mentioned by 
Appian, and Strabo distinguishes between this town and the 
neighbouring Siscia* It seems likely, as St Aymour suggests, 
that two towns, the native Segesta and the Roman fortress 
called by Strabo ^ lia-Kia ^povptov, ultimately united under the 
single name of Siscia. In the 3rd century, under Gallienus 
and Probus, the city contained the chief imperial mint and 
treasury ; and an engraved coffer, found in Croatia, dating from 
the 4th century, and representing the five foremost cities of the 
Empire, includes Siscia along with Rome, Byzantium, Carthage 
and Nicomedia. Its bishopric was removed to Salona, in 441, 
when Attila appeared, and thenceforward the city declined. 
For a brief period, in the 7th and 8th centuries, the conquering 
Slavs made it one of their Zupanates, or governments ; but in 
the 10th century it was sacked by the Magyars, and in 1092 its 
territories were bestowed upon the cathedral chapter of A^am 
by Ladislaus L, king of Hungary. Under the walls of its castle, 
built by this chapter in 1544, the Turks were thrice defeated 
in 1593. At a fourth venture the city fell, only to be evacuated 
in 1594. It witnessed a final Turkish defeat in 1641. 

See C. de St Aymour, Les Pays sud-slaves de V AtUfiche^Honerie 
(1883), ch. ii. 

SISTER, the correlative of brother a female in her relation 
to the other children born of the same parents, also one who has 
acquired such relationship by marriage, a sister-m-law, or by 
adoption. The 0 . Eng. word was sweostor ; cf. Dutch ztister, Get*. 
Schwester, Goth, swistar ; in M. Eng. this appears as susttr ; the 
Scandinavian form appears in Icel. systir, Swed. systor, Dan. 
SQstor, and this has curiously taken the place of the true English 
foiTO susier. Outside Teut. are found Lat. soror for sosor, Skt, 
svasti ; the origin is not known, but it may be related with 
Skt. svasti, happiness, joy. The Lat. consobrinus, which has 
given ** cousin,^* is from con-sohrinus, soshrinus, from the stem 
of soror, sister. As brother ” and “ brethren are used for 
^e male members of a religious body or community, so also 
is ** sister ” for the female members ; more particularly it is 
applied to the members uf a female religious order or community, 
a “ sisterhood,’’ in the Roman and other churches, who are de- 
voted to a religious life, works of charity or mercy, whether 
bound by irrevocable vows or not. 

SISTERHOODS (Modern Anglican). The dissolution of 
religious houses in England (1536-1540) under Henry VIII. 
swept away more Aan 140 nunneries, and the Anglican Church 
was left without sisterhoods for three centuries. But as these 
had for 900 years formed part of her .system, there were protests 
from time to time and attempts at restoration. Amongst such 
protests, which generally dwelt a good deal on the want of 
provision for unmarried women, may be mentioned three in 
successive centuries. The historian Fuller would have been 
glad “ if such feminine foundations had still continued,’' those 
“ good shee*schools,” only without vows (Bk. vi.). Richardson 
the novelist, in Sir Charles Grandison, wishes there could be a 
Protestant nunneiy in every county, “ with a truly wortliy 
divine, at the appointment of the bishop of the diocese, to direct 
and .animate the devotion of such a society ” ; in 1829 the poet 
Southey, in his Colloquies (cxiii.), trusts that “ thirty years 
hence this reproach also may be effaced, and England may have 
its B^uines and its sisters of mercy. It is grievously in need of 
thenif” Also small practical efforts were made in the religious 
households of Nicholas Ferrar at Little Gidding, 1625, and of 
William Law at King’s Cliffe, 1743; and under Charles II., 
says Fr. Bede, Autob., ** about 12 Protestant ladies of gentle 
birth and considerable means ” founded a shortlived convent, 
with Bancroft; then Dean of St Paul’s, for director. 

Southey’s appeal had weight, and before the thirty years 
h^ passed, compassion for the needs of the destitute in great 
cities, and the impulse of a strong Church revival, aroused a 
body of laymen, among whom were included Mr Gladstone, 
Sir T, D. Adand, Mr A. J. Beresford-Hope, Lord Lyttelton 


and Lord John Manners (chairman), to exertions which restored 
sisterhoods to the Church of England. On 26th March 1845 
the Park Vill^e Community was set on foot in Regent’s Park, 
London, to minister to the poor population of St Pancras. The 
“ Rule” was compiled by Dr Pusey, who also gave spiritual 
supervision. In the Crimean War the superior and other sisters 
went out as nurses with Florence Nightingale, The community 
afterwards united with the Devonport Sisters, founded by Miss 
SeUon in 1849, and together they form what is known as Ascot 
Prioiy. The St Thomas’s sisterhood at Oxford commenced 
in 1847 ; and the present mother-superior of the Holy Trinity 
Convent at Oxford, Marian Hughes, dedicated herself before 
witnesses to such a life as early as 1841 (Liddon’s Life of Dr 
Pusey, iii.). 

Four sisterhoods stand together as the largest : those of Clewer, 
Wantage, All Saints and East Grinstead ; and the work of the first 
may stand as a specimen of that of others. The ** Community of 
St John the Baptist " at Clewer, near Windsor, arose in 1849 through 
the efforts of Mrs Tennant and the vicar, afterwards warden of the 
society, the Rev T. T. Carter, to save fallen women. Under the first 
superior, Harriet Monsell, the numbers grew apace, and are now 
above 200. Their services to society and the Church include 6 
houses for fallen women, 7 orphanages, 9 elementary and high schools 
and colleges, 5 hospitals, mission work in 13 parishes and visiting in 
several “ married quarters ** of barracks. Many of these are im- 
portant institutions, and their labours extend over a wide area ; two 
of the settlements are in India and two in the United States. A list 
of 26 sisterhoods is given in the Official Ytar^Booh of the O.E. (1900), 
to which may be added 10 institutions of deaconesses, many of whom 
live in community under rule. The Episcopal Church of Scotland has 

sisterhoods ; and they arc found also at Toronto, " Saint John the 

ivine ; Brisbane, " Sacred Advent ; Grahamstown, " Resurrec- 
tion " ; Bloemfontein, St Michael and All Angels " ; Maritzburg, 

Saint J ohn the Divine.” The Year-Book of the Protestant Episcopal 
Church of America (Anglican) mentions 1 7 American sisterhoods and 
7 deaconess homes and training colleges. 

Practically all Anglican sisterhoods originated in works of 
mercy, and this fact largely accounts for the rapidity with which 
they have won their way to the good will and confidence of the 
Church. Their number is believed to exceed 3000, and the de- 
mand for their services is greater than the supply. Bishops 
are often their visitors, and Church Congresses, Convocation 
and Lambeth Conferences have given them encouragement and 
regulation. This change in sympathy, again, has gaiped a hearing 
from modern historians, who tend more and more to discredit the 
wholesale defamation of the dissolution period. This charitable 
activity, however, distinguishes the modern sister from the nuns 
of primitive and medieval times, who were cloistered and con- 
templative, and left external works to deaconesses, or to lay women 
of a “ third order,’’ or to the freer societies like the B^guines. 
St Vincent de Paul is considered to have begun the new era with 
his institution of ** Sisters of Charity ” in 1634. Another modern 
feature is the fuller 'recognition of family ties : Rule 29 of the 
Clewer sisters directs that “ the sisters shall have free intercourse 
with relations, who may visit them at any time.” But in most 
essential respects modern sisterhoods follow the ancient traditions. 
They devote themselves to the celibate life, have property in 
common, and observe a common rule of prayer, fellowship 
and work. Government is by a sister superior, assisted by various 
officers. The warden and chaplain are clergy, and the visitor 
is conunonly a bishop. In one important regard there has been 
hesitation, and authorities like Dr Littledale and Bishop Grafton 
contend strongly for the primitive ideal of the convent as family, 
with a consritutional government, as against the later and wide- 
spread Jwuit ideal of the convent as regiment, with a theory 
of despotic rule and ab^lute obedience. If some early mistakes 
in the restoration of sisterhoods were due to this exaggerated 
doctrine of obedience, the doctrine itself may be trusted to 
disappear among a Church and people accustomed to free institu- 
tions and to respect for individuality. 

AuTHoiUTias.~T. T. Carter, Memoir of Harriet Monsell ; Dr R. F. 
Littledale, Papers on ” Sisterhoods ” in tlie Monthly Packet (July 
1874-November 1879) ; Pari. Report on Convent, and Monast. Inst, 
(1870) ; Lina Eckenatein, Woman under MonasUcism ; Bishop 
Grafton, Vocation, (j. o. N.) 

SUnOVA (Bul^. Svishteiu), the capital of the d^artment 
of Sistova, Bulgana, on the ^t bank of the Danube, 40 m. W. 
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dt 'Rtistchuk; Pop. (t^o6), 13,408. Despite the ladk of ra^way 
communication, and the migmtion of the Turfcish inhabitants 
after the Russo-Turkish War (1877-1878), Sist<m is an impottot 
commercial centre, exporting wine and grain and importing 
petroleum. 

Sistova is identified with the Roman colony Novae mentioned 
by Ptolemy. The exact site appears to have been Staklen, to 
the west of the present town, which has gradually moved east- 
ward since the i6th century, when it was almost destroyed in 
the Turkish wars. It was at Sistova that the peace of 1790 was 
signed, by which the Austrian-TUrkish boundary was determined. 
The town was burned in 1810 by the Russians j but after 1820 
it began to revive, and the introduction of steam traffic on the 
lower Danube (1835) restored its prosperity. The Walachian 
town of Alexandria was founded by fugitives from Sistova in 
1878. 

SISTKUM (Gr. tretorpov, Ger. Rappel), an ancient Egyptian 
instrument of percussion of indefinite musical pitch, a kind of 
metal rattle. The sistrum consists of a metal frame in the shape 
of an egg, fastened to a handle, frequently surmounted by a 
grotesque head or by a figure of the sacred lioness Sekhet. fee 
frame is crossed by four metal horizontal rods passing through 
holes large enough to allow them to rattle when the sistrum is 
shaken, the rods being prevented from slipping out altogether 
by little metal stops in the shape of a leaf ; sometimes metal 
rings are threaded over the rods to increase the jingling^ Tl^ 
sistrum is played also by beating it with a metal stick. ^ This 
ancient instrument was extensively used by the priests in the 
temple of Isis to attract the attention of worshippers to different 
parts of the ritual. The Egyptians attributed to it, as well as 
to the tambourine, the power of dispersing and tenifying evil 
spirits and more especially the Typhon. Queen Qeopatra’ 
made use of a large number of slstra at the battle of Actium 
(31 B.C.), and accordingly the instrument was satirically called 
Queen Qeopatra*s war t^mpet. (K. S.) 

SISYPHUS, in Greek mythology, son of Aeolus and Enatbte, 
and king of Ephyra (Corinth). He was the father of the sea-g<^ 
Glaucus and (m post-Homeric legend) of Odysseus. He was said 
to have founded the Isthmian games in honour of M^Iicertes, 
whose body he found lying on the shore of the Isthmus of Corinth 
(Apollodorus iii. 4). He promoted navigation and commerce, 
but was avaricious and deceitful. From Homer onwards Sisyphus 
was famed as the craftiest of men. When Death came to fetch 
him, Sisyphus put him into fetters, so that no one died rill Ares 
came and freed Death, and delivered Sisyphus into his custody. 
But Sisyphus was not yet at the end of his resources. For before 
he died he told his wife thsit when he was gone she was not to 
offer the usual sacrifice to the dead. So in the under world he 
complained that his wife was neglecting her duty, and he per- 
suaded Hades to allow him to go back to the Upper world And 
expostulate with her. But wheil he got back to CoriUth he 

f positively refused to return, until forcibly carried off by Hermes 
Schol. on Pindar, 01 . i. 97). In the under world Sisyphus was 
corapeHe^id roU a big stone up a steep hill ; but before it 
reached flffe top of the hill the stone always rdlled down, and 
SisyjMsi*'had to begin aH over again (Odyssey, xi. 393)- ‘ The 
rea^n for tiiis punishment is not mentioned in Homer, and is 
obscure ; abcording to i^ome^ he hnd revealed the designs df the 
gods to motteds, Mxording to others, he was in the habit of 
attaclj^g and murdering travellers. The subject was a commbn- 
place d Ancient writers, and was depicted by the painter Poly- 
gnotus on the walls d the l^esche iat Delphi /Pausanias x;'3x). 
According to the sblar theory, Sisyphus is titt diSk of the sun 
rises eve^ di^ and then rii^ below 'the hoi^ikon.' Others sjee in 
him a personification of the waves rising to' ai and ithen 
suddenV filing, or of the treacherbus sea. It is Suggested' by 
Weldcet that the l^bnd'is SymboficSl of the Vain striiSglS 6f mati 
in th<5 pnrSUit'^of knowledge. The name ^SyphUS ur generafiy 
explained as a reduplicated form of <ro<p 6 q ( -* “ the very vriiie '') • 
Gnippe, however> thinks it may be connected vith. o<Am a 

> Virrf; Aei^ m: tntaa 63; Ovid, I*'.* 
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gbat’s sldn^’), the reference being to a ram<hann ii^whiob 
goatskins wdeused. S. Reinach (Ret^ue arehic/hgipeeyt^)^n 6 ii 
the origin of the stoiy in% picture, in which Sisyphus waa repre- 
sented rolling a hugb stone up AcroCorinthus, symbolical of the 
labour and skill involved in the buffding of the Sisypheusn. 
When a distmetibn was made between the souls in the under 
world, Sisyphus waa supposed to be rolling up the stone per- 
petually as a punishment for some offence committed on 
and various reasons vrere invented to account for it* 

The way in wHich Sisyphus cheated Death is not un^ue in folk- 
tales. Thus in a Venetian story the ingenious Beppo ties up Death 
m a bag and keeps lum there for eighteen months 1 is general 
rcioiciiig ; nobody dies, .and the doctors are in high teather. In a 
Sicilian story an innkeeper corks up Death in a bottui '; SO nohody 
dies for years, and the long white beards are a sight to see. In another 
Sicilian story a monk li^ps Death in his ^uch for forty yiuum 
(X. F. Crane, Italian Popular Tal^s, r885). The Gorman paraU^ is 
Gambling Hansel, who kept Death up a tree for seven y^, dunng 
wluch no one died (Grinim, Housewld Tales). The Isor^ paixuld 
is the tale of tiie Master Smith (E. W. Dasenh Popular Tales tfrom 
the Norse). For a Lithuanian paraUel, >see A. Schleicher, Litamsshe 
MOrchen, Sprichworte, Rdlsel und Lieder {1^57^ I ior SUvonic 
parallels, F. S. Krauss, Sofen und Mdrchen der S^lwen, ii. Nos. 
125, 126 ; sec also frazeris Pausanias, iii. p. 33 ; O. Onippe,Gfis- 
chtsche Mythohgie (1906), ii., p. 1021, note 2. 

SITAPUR, a town and district of British India in the Lucknow 
division of the United Provinces. The town is on the river 
Sarayan, half-way between Lucknow and Shahjahanpur, and on 
Ae Ludmow-Bareilly railway, 55 m. N.W. from XtiiSaiow. 
Pop. (1901) 22,557. It is a cantonment,.garrisoned by a portibn 
of a British regiipent. It has a considerable trade, principally 
in gnun. 

The District of Sitapur has an area bf 2250 sq. m. It 
presents the appearance of a vast plain, sloping imperceptibly 
from an elevation of 505 ft. above sea-levej xn'the north-w^ to 
400 ft. in the south-east. The country is well-wooded with 
numerous groves, and well cultivated, except m ^oae parts 
where the soil is barren and cut up by ravines. It is intetBected 
by numeious streams, and contains mny shaHow .ponds vmd 
natural reservoirs, which overflow dprliig tiie rains, but become 
dry in the hot season. ' Except in the eastern portion^ which lies 
in the doabs between the l^ewam and Ch au k a and thV Go^ 
and Chauka rivets, the soil is as a nile diy; bdt even this moist 
tract is interspersed with patches bf land covered with saline 
efflorescence called reh. fee principal ttvert are the Gogm, 
which is navigable bj^ boats of lar;^ tonnage throughout the year^ 
and the Chauka. The clhnate is cohskiered heuthy, and tiie 
cantonments of Sitapur are famous for thedow mortality of tite 
British troops stationed there. The annual rainfaiU averages 
about 38 in. 

In r5ioi the population was 1,175,473, Slknring acn IncrSaM of 
9 % m the decade. The principal crops are wheat, rice, 'pulses, 
millets, barley, sugar-cane and poppyl The dis|tAt is traversed 
by the Lucknow-Bareilly section of the Rohilkhahd and Kutnaon 
railway. Tlie history of Sitapur is closely associated with 
of the rest of Oudh. fee district figured pwminenify in 'the 
Mutiny of 1857, when the native tro<ms quartered in the cantoti- 
ments fired on their offieers, many of whom were killed, as were 
also several mflitary and civil offices, with then: fasnilies, in 
attempting to escape. 

S ee Si tapur gsieOMf (Allahabad, ' 

BlTKAtlonneriy New Archangel), a city and hbtoricaiiy the 
most notable setriement of Alaska, on the W. coast of Baianof 
Island, in Sitka Sound, in lat. 57^ N. and kaigw 1^5® 19' 
(from Greenwich), and about 100 m. S.S.W. of luneau. Pop* 
(1890) ‘1193 (300 Vhlte and 893 natives) ; (spoo) 1396. It is 
served by steamer from Seattle, Washin^n ; there is oeMe 
conheaioh with the ^United States, and a sk<Kia^ mad service 
from Pacific ports, via Juneau, ^fhe city is prettily sftuhtedxini 
ant iiland-mauddediiand mountain-loicked harbour, wHh, a Miclb* 
ground of terest and snow-capped mountain conea;>^atsa^ 
volcano, Ift Edgeoumbe (3467 ft.),' on Krum IilaMi is)la cod-* 
spicubus landmm in the bay. ^tka’S mean Wmi tempmr) 
turC is 0 ® higher than tiiat of Ottawa^ and itslriimate;is teteh 
eqnaMo* ^fee mean anmakl temperature iiS'ihtett 43? | > i|li» 
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m0nth^ meftns rang^ from 33® (January) to 56° (August), and 
tb» extreme recorded temperature from -4° to 87® F.*- Two- 
thirds of the days of the year are cloudy ; hn about 208 days in 
year it rains or snows ; the normal rainfall is 88*1 in., the 
extreme recorded rainfall (in 1886) is 14^*36 in. The city in- 
cludes an American settlement and an adjoining Indian village. 
In addition to U.S. government buildings (marine hospital and 
barracks, agricultural experiment station, wireless telegraph 
station and magnetic observatory), there are two public sdiools 
(one for whites and one for Thlinkets), the Sheldon Jackson 
(ethnological) Museum, which is connect^ with the Presbyterian 
Industrial Training School, a parochial school of the Orthodox 
Greek (Russian) Church, a Russian-Greek Church, built in 1816, 
and St PeterVb}^-the-Sca, a Protestant Episcop^ mission, 
built in 1899. Sitka is the see of a Greek Catholic and of a 
Protestant Episcopal bishop. In its early history it was the 
leading ti^adihg post of Alaska. After the discoveries of gold in 
the last decade of the 19th century it wholly lost its commercial 
primacy, but business improved after the discovery of gold in 
1905 on Chica^off Island, about 50 m. distant. There is a very 
6ljght lumber industry ; salmon fisheries are of greater import- 
ance. In the surrounding region there are gold and silver mines. 

Old Sitka or Fort Archangel Gabriel, about 6 m. from the 
present town, was founded in May 1799. The fort was over- 
wheliiied by the Thlinkets in 1802, but was recaptured by the 
Russians in September 1804. The settlement was removed at 
this time by Alexander Baranof to the present site. Thereafter 
until 1867 it was the chief port and (succeeding Kodiak) the seat 
of government of Russian America ; it is still the headquarters 
of the Assistant Orthodox Greek bishop of the United States. 
liW fonnal transfer of Alaska from Russian to American posses- 
sion took place at Sitka on tl^e z8th of October 1867, During 
the next t^ years Alaska was governed by the department of 
jKdT, and Sitka was an army post. It was the seat of govern- 
ment of Alaska until 1906, when Juneau became the capital. 

8 ITT)(N 0 B 01 IR 1 IE, a market town in the Faversham parlia- 
mentaiy division of Kent, England, on a navigable creek of the 
Swale, 44{ nIQ. E.S,E. of London by the South Eastern and 
Chatham railway. Ppp. of urban district (1901) 8943. It con- 
sists principally of one long street (the Roman Watluig Street) 
and the northern suburb of Milton, a separate urban district 
(pop.. 7086), celebrated for its oysters, the fishery of which 
wied to employ a larg[e number Of the inhabitants. Brick and 
cement' soaking is an important industry, and there are com and 
paper mills. The export trade in corn and import trade in coal 
IS. considepible. St Michael’s church, origmally Early English, 
underwent extensive restoration in 1873. An earthwork known 
as Castle Rough, in the marshes below Milton, was probably the 
work. of Has^ the Dane in 893, and Bayford Castle, a mile 
distant, occupies the site of one said to have been built in opposi- 
tion bF King Alfred. Tong Castle is about 2 m. E. of Sitting- 
boume. It consists of a high mound surrounded by a moat, 
aad ris said^fp have, been erected by Hengest. Fragments of 
masomy exist nbpiit the mound. The story of the founding of 
the.ymtle resemhl^ thAt connected with the city of Carthage. 
Vortigeirn is said to have granted Hengest as much land as an 
ox-hide could encompass, and the hide being cut into strips the 
site of Tong Castle was accordii^ly marked out. The same 
tradition attaches to Tong Castle in Shropdiire. Tradition also 
hsserts, according to the 12th century chronicler, Geoffrey of 
Mohmouth, that it was in Tong Castle that Ventigera met 
Rawena, Heqgest’s daughter, and became so enamoured of her 
as to teaga his kingdom to her father. In the time of Richard II. 
TcN^Gostle belonged to Edmund Mortimer, earl of March. 

Sittmgbonme {Sadungiwrna, Sidyn^houm) is mentioned in 
Saxon documents in 989 and frequently in contemporary records 
of the 13^1 arid 14th centuries. The. first charter was not ob- 
tained 1573^ when it was incorpoiated by Elie^th under 
the tide of a guafedian and free tenants ” of the tot^ of Sitting- 
hoiune^ A imkly market was granted, two fairs yearly at 
Whilsantide and Michaelmas, and many other privileges. This 
charter hbiduned until in 1599 a seeoiid one incorporated the 


town by the name of mayor and jurats ” and regranted ithe 
market and fairs together with some additional privileges, 
among others that of returning members to parliament, which, 
however, was never exercised. 

SITTING BULL (c. 1837-1890), a chief and medicine man of the 
Dakota Sioux, was born on Willow Creek in what is now North 
Dakota about 1837, son of a chief named Jumping Bull. He 
gained great influence among the reckless and unruly young 
Indians, and during the Civil War led ‘attacks on white settle- 
ments in Iowa and Minnesota. Though he had pretended to 
make peace in 1866, from 1869 to 1876 he frequently attacked 
whites or Indians friendly to whites. His refusal to return to the 
reservation in 1876, led to the campaign in which General 
George A. Custer (^.i;.) and his command were massacred. 
Fearing punishment for his participation in the massacre. 
Sitting Bull with a large band moved over into Canada. He 
returned to the United States m 1881, and after 1883 made his 
home at the StandingRock Agency . Rumours of a coming Indian 
Messiah who should sweep away the whites, and Indian dissatis- 
faction at the sale of their lands, created such great unrest is 
Dakota in 1889-1890 that it was determined to arrest Sitting 
Bull as a precaution. He was surprised and captured by Indian 
police and soldiers on Grand river on the 15th of December 1890, 
and was killed while his companions were attempting to rescue 
him. 

$1VA, in Hindu mythology, a god who forms the supreme 
trinity with Brahma and Vishnu. As Brahma is the creator 
and Vishnu the preserver, so Siva is the destroyer. His name 
does not occur in the Vedas, but in later Hinduism he is an 
important divinity. Though Siva’s personal appearance is 
fully described in tbe Puranas, it is in the form of the linga 
(phallic emblem) that he is almost universally worshipped. 
Death being a transition to a new form of life, the destroyer is 
really a re-creator, and thus Siva is styled the Bright or Happy 
One. He is exclusively a post-Vet^ god, though he has been 
identified by the Hindus with the Rudra of the Vedas, and 
numerous features of Siva’s chj^acter and history are developed 
from those of Rudra. See furmer Brahmanism and Hinduism. 

SIVAGANGA, a town of British India, in the Madura district 
of Madras, 25 m. E, of Maduri Pop. (1901)^^097. It contains 
the residence of a laboise estate coy^rs an area of 1680 

sq. m. and pays a permoi^t land reven^ of ^2o,ooOi The 
succession has been the subject of prolongea litigation. 

SIVAJI (1627-1680), founder of the Mahratta power in India, 
was born in May 1627. He was the son. qf ^hahji Bhonsla, a 
Mahratta soldier of fortune who held a under the Bijapur 
government. From an early age he ex^ed in horsemanship 
and the use of weapons, and regarded himself as appointed to 
free the Hindus from the Mahoxnmedan yoke. With this object 
he formed a national party among the Hindus of the Deccan, and 
opposed in turn the vassal power of Bijapur and the imperial 
armies of the Mogul of Delhi^ By -dint of playing off his enemies 
against each other and by means of treachery, assassination and 
hard fighting, Sivaji won for the Mahrattas practical supremacy 
in western India. In 1659 he lured Afzul Kh^, the Bijapur 
general, into a personal conference, and killed him with hj^ own 
hand, while his men attacked and routed the Bijapur arm. 
In z666 be visited the Mo^ul emperor, Aurangzeb, at Delhi, 
but on his expressing dissatisfaction at not being treated with 
sufficient di^uty, he was placed under arrest. liaving effected 
his escape m a sweetmeat basket, he raised the standard of 
revolt, ^umed the title of raja, and the prerogative Ojf coinix^ 
money in his own name. But whilst at the height of his power 
he died on the 5th ol, April z68o at the age of: fifty-thr^. 
Sivaji was an extragrdina^ man, showing a genius both fw li^ 
and for peaceful administration; but he always merred 
to attain his ends by fraud path^ than force. ^ Me is the 
national hero of the Mahrattas, by whom regamed iolmcwt as 

adeity^ 

See Grant Duff, Hm&ry ef the Muhrmu (i8s6)T Ktbhnaji 
Ananta, Life. and ojf Sivaji I1S84) ; and IL G. ftanade, Eiu 

oithi MartUha Power (Bombay, 2909). 
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SIVAS, one of the largest and most important vilayets of Asia 
Minor^ lying between 38° 30' and 41° N. and 35® 30' and 39® E. 
It is rich in mineral wealth— silver, lead, copper, iron, manganese, 
arsenic, alum, salt and coal ; and has severd hot and cold mineral 
springs, and large forests of fir, pine, beech and oak. The climate 
is good, the average elevation of the province being over 3500 ft., 
and the soil fertile. Wheat and barley are largely grown on the 
plateau, and in the lower districts there are extensive fruit 
orchards and vineyards. The port of the vilayet is Samsun 
{q.v,), whence a chaussSe runs through Amasia, Tokat, and 
Sivas to Kharput ; but Sivas is also connected by road with the 
minor Black ^a ports, Unieh, Ordu and Kerasund. The rates 
for transport are, however, prohibitive. Angora is the nearest 
railway' point. 

Sivas (anc. MegalopoliS’Sebasteia), altitude 4420 ft., is also 
the name of the chief town of the vilayet (and of a sanjak of the 
same name). It is situated in the broad valley of the Kizil 
Irmak, on one of its right bank tributaries, the Murdan Su. 
Pop. over 43,000, fully two-thirds Mussulman. The climate is 
healthy but severe in winter. Coarse cotton cloth and woollen 
socks are manufactured. The medresses (colleges), built in the 
13th century by the Seljuk sultans of Rum, are amongst the 
finest remains of Moslem art in Asia Minor. In one of them is the 
tomb of ite founder, Izz ud-din Kai K&us I. (12 10-12 19). Near 
the town is the Armenian monastery of the Holy Cross, in which 
are kept the throne of Senekherim and other relics.* There are 
several Armenian churches of interest, a flourishing American 
mission with church and schools, and a Jesuit mission. Under 
Diocletian Sebasteia became the capital of Armenia Minor, and 
in the 7th century that of the Sebasteia Theme. Justinian 
rebuilt the walls and, under the Byzantine emperors, it was 
second only to Caesarea in size and wealth. In 1021 Senekherim, 
king of the Armenian province of Vaspuragan (Van), ceded his 
dominions to Basil II., and became the Byzantine viceroy of 
Sebasteia and the surrounding country. This position was held 
by his successors until the town fell into the hands of the Turko- 
mans after the defeat of Romanus II. by the Seljuks (1071). 
After having been ruled for nearly a century bv the Danishmand 
amirs, it was taken (1172) by the Seljuk sultan of Rum, and 
in 1224 was rebuilt by Sultan Ala-ed-din Kaikobad I. In 1400, 
when captured by Timur, the city is said to have had 100,000 
inhabitants, and to have been famous for its woollen stuffs. 
On this occasion the bravest defenders were massacred, and 4000 
Armenians were buried alive. Mahommed the “Conqueror” 
restored the citadel, and the place has ever since been an import- 
ant Ottoman provincial capital. Early in the 19th century, 
like all other Ottoman towns, it was terrorized by janissaries, 
with whom Mahmud II. commissioned the great Dere Bey of 
Yuzgat, Chapan Oglu, to deal in i8i8. The news of his drastic 
success provoked a dangerous riot in Stambul, which postponed 
by some years the final tragedy of the janissaries. From 1880 
to 1882 Sivas was the residence of the British military consul- 
general for Asia Minor ; but it has now only an American vice- 
consulate. Mechithaf, the founder of the Mechitharists (^.f^.) 
and of the famous monastery at Venice, was bom (1676) at 
Sivas. (C. W. W. ; D. G. H.) 

BIVORl, RimBBTO CAHILLO (1815-1894); Italian violimst, 
was born Genoa on the 25th of October 1815, and was taught 
by Restano, Paganini, Costa and Dellepiane. His talent was 
extraordinarily precocious. FVom 1827 Sivori began the career 
of a travelling rirtuoso, which lasted almost vrithout interruption 
until 1864. He played Mendelssohn’s concerto for the first time 
in England; iti 18^, and Ws m England again in the seasons of 
1851 and 1864. He lived for many years in Paris, and died at 
G enoa o n the i8th of February 1894. ' 

BimWAR, “ Pomted-Castle,” a town of Asia Minor, iii 
the Angora vBayet, situated 8 m. N. of the site of Pessinus, at 
the foot of a lofty double-pejdced ridge of rock, which bears the 
ruins of a Byzantine castle. It is a road and commercial centre, 
with a trade in opium and mohair. The populatidn includes a 
laiige Armenian cbmmtinity. The town occupies the site of 
anrient Pdia, re-founded and re-naihed JustinianopOliS fay ^ 
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emper^ Jusriman. It was one of the chain of fortresses tn the 
Byzantine military rq^d across Asia Minor, and became the chief 
city of Galatia Salutari^ about a.d. 700, succeeiHng to the 
heritage of Pessinus, whose metropolitan transferred ms eeat to 
the new capital, and held the title of “ archbishop of Pessinus 
or of Justinianopolis.” 

8IWA, an oasis in the Liby^ Desert, politically part of Egypt. 
It is also known as the oasis of Ammon or Jupiter Ammon ; 
its pcient Egyptian name was Sekhet-am, “ Palm-lwid.” The 
oasis lies about 350 m. W.S.W. of Cairo, its chief town, also 
called Siwa, being situated in 29® 12' N., 25® 30’ E. The oasis 
is some 6 m. long by 4 to 5 wide. Ten miles north-east is the 
small oasis of Zetun, and westward of Siwa extends for some 
50 m. a chain of little oases. The population of Siwa proper 
(1907 census) was 3884. The inhabitants are of Libyan (Berl^r) 
stock and have a language of their own, but also speak Arabic. 
The oasis is extremely fertile and contains many thousands of 
date palms. The town of Siwa is built on t^ rocks and resembles 
a fortress. The houses are frequently built on arches spanning 
the streets, which are narrow and irregular. 

The oasis is famous as containing the oracle temple of Ammon, 
which was already famous in the time of Herodotus, and was 
consulted by Alexander the Great. The remains of the temple 
are in the walled village of Aghormi, 2 m. E. of the town of Siwa. 
It is a small building, with inscriptions dating fronauthe 4th 
century B.c, The oracle fell into msrepute dunng the Roman 
occupation of Egypt, and was reported dumb by Pausanias, 
c, A.D. 160. Siwa was afterwards used as a place of banishment 
for criminals and political offenders. After the Mahommedan 
conquest of Egypt Siwa became independent and so remained 
until conquered by Mehemet Ali in 1820. It is now governed 
by its own sheikhs under the supervision of an Eg3rptian mamur 
responsible to the mudir of Behera. 

Siwa contains many relics of antiquity besides the ruins of 
the temple of Ammon. Near that temple are the scanty remains 
of another temple of the same century, Umm Beda, with reliefs 
depicting the prince of the oasis making offerings to Ammon, 
“ lord of oracles.” At Jebel Muta, t m. N.E. of Siwa,«re tombs 
of Ptolemaic and Roman date ; 10 m. E. of Aghormi is a well- 
preserved chapel, with Roman graves ; at Kasr Rumi is a Doric 
temple of the Roman period. 

The oasis lies close to the Tripolitan frontier arid is largely 
dominated by the sect of the Senussi {q^v,), whose headquarters 
were formerly at Jarabub, 80 m. to the norrii-west. The Senussi 
successfully prevented various explorers penetrating westward 
beyond Siwa. The first European to reach Siwa since Roman 
times was W. G. Browne, who visited the oasis in 1792. He was 
followed in 1798 by F. Homemann. Both these travellers 
started from Cmro; in 1820 General H, Minutoli gained the 
oasis from the Gulf of Solum. In 1869 Gerhard Rohifs reached 
Siwa via Tripoli, and subsequently the mins were examined 
by Professor G. Steindorff. After the occupation of Egypt by 
the British ^ps were taken to enforce the authority of the 
government in^ Siwa, where order proved difficult to maintain. 
There were serious disturbances in 1909, and as a result in 1910 
a telegraph line was built across the desert from Alexandria to 
the oasis. 

See G. Steindorff, Durch die Libysche WdsU MUf Amonsoose (Biele- 
feld and Leipzig, 1904) ; A. Silva White, From Spkiwe to Oruele 
(London, n.d.. 1898) ; Murr^iy^s Handbook for Bgypt (nth ed., 
London, X907) ; T* Hohler, Repoft on ike Qasit td Siva (Ouzo, 
1900) ; also the works of the earlier travellers named. (F. R. C.) 

BlWfiUK RILUI, a name given to the foot-hQls df the Himar 
layas in Dehra Dun district of the United Provmces of India, 
and in Nahan state and Hoshiarpur district of the Punjab. 
Hie nu^e runs parallel with the Himalayan system from Itociwar 
on the Ganges to the banks of the 6eas, vdth a length of Z90 m. 
and an avetage width of rb m. The elWation vanes frimi 2000 
to 3500 ft. Geologically sp6^ii« the Sivmliks'bcfong to the 
tertuiiy deposits of the outer Himalayas, and ate chSiefiy edmposod 
of lo# sandstone and conglomerate hills, tba solidified and 
upheaVed detritus of the great range in Iheir rear. The inter- 
mediate valley lying between the outer hills and the Mussootid 
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mfiuiAaias b kno>m as the Dehra Dun (or Dehra vall^) and 
contains a considerable Eurasian colony some British tea* 
planters. The principal pass is that of Mohan by which the main 
road from Saharanpur to Dehra and Mussoorie traverses the 
rauge* The Siwalik formation (distinguished for its extraordinary 
wealth of palaeontological remains) is found on the North-West 
Frontier occupying much the same position relatively to the 
Suliman range as it does to the Himalayas, ue, it faces the plains 
and becomes the outermost wall of the hills. 

glWARD (d. 1055), earl of Northumbria, was a Dane by birth 
and probably came to England with Canute. He became earl 
of Deira after the death of Kadwulf Cutel, earl of Northumbria, 
about 1038, and earl of all Northumbria after murdering Eadwulf, 
carl of Bemicaa, in 1041 . He supported Edward the Confessor 
in liis quarrel ^iih Earl Godwine in 1051, and was appointed 
earl of Huntingdon soon after this date. In 1054 Siward invaded 
Scotland in the interests of his kinsman Malcolm Canmore, and 
he completely routed King Macbeth in a battle in which his son 
Osbeoru was killed. Early in 1055 the earl died at York. Shake- 
speare introduces Siward and his son, whom he calls young 
Siward, into the tragedy of Macbeth, and represents the old man 
as saying when he heard that his son’s wounds were in front, 

Had I as many sons as I have hairs, I would not wish them 
to a fairer death.” Siward, a man of unusual strength and size, 
is said to have risen from ius bed at the approach of death, and 
to have died dressed in all his armour. He built a minster near 
York which he dedicated to St Olaf, and where he was buried ; 
and one of his sons was Earl Waltheof. 

See E. A. Freeman, The Norman Conquest, vola. ii. and iii. (1870-. 
1876 ) ; and W. F. Skene, Cettic Scotland (1876-1880). 

SIXTUS, the name of five popes. 

Sixtus I (Xystus), was the sixth bishop of Rome(r. 116-125) 
and took the name on that account. Sixtus II., successor of 
Stephanas I. as bishop of Rome in 257, suffered martyrdom 
under Valerian on the 6th of August 258. He restored the 
relations with the African and Eastern Churches which had 
been broken off b^ his predecessor on the question of heretical 
baptism. Dionysius succeeded him. 

diXTUs III. was bishop of Rome from the 31st of July 
432 to the 19th of August 440. Before his elevation to the 
pontificate he had been suspected of favouring the Pelagians, 
but when. he became pope he disappointed their expecta- 
tions, and repelled their attempts to enter again into com- 
munion with the Church. During his pontificate the dispute 
was settled between Cyril of Alexandria and John of Antioch, 
who had been at variance since the council of Ephesus, but he 
himself had some difficulties with Froclus of Constantinople 
with r^ard to the vicariate of Thessalonica. (L. D,*) 

Sixtus IV. (Francesco della Rovere), pope from the 9th 
of August 1471 to the 12th of August 1484, was bom of a 
poor family near Savona in 1414. He entered the Franciscan 
order at an early age and studied philosophy and theology 
at the universities of Padua and Bologna. He speedily acquired 
a great reputation as an eloquent preacher, and, after filling 
the offices of procurator at Rome and provincial of Liguria, 
he was chosen general of hjs order in 14^. Three years later 
he was, to his own surprise, made cardinal-priest of St Pietro in 
Vincoli by Paul II., whom he succeeded as pope. Some writers 
have maintained that this sudden elevation of the most recent 
member of the Socfed College was due to briber}^ in the conclave, 
#Jiilst the apdlomsts 6 f Sixtus affirm it was due to the friend- 
ship of t,he powerful and upright Cardinal Bessarion, and explain 
that^)ihie pope, having been brought up in a mendicant order, 
was inox^rienced and did npt appreciate the liberality of his 
donations ^ter his election. There is no doubt that the expendi- 
tures of hm pontificate were prodigal. Sixtus sent Cardinal 
Carafia with a floot aj^ainst the Turks, but the expedition was 
unsuccessfid. &e continued to condemn the Pragmatic Sanction 
in France, and denounced especially the ordinance of Louis 
XL which required (Bth of January 1475) the royal placet for 
the ^publication of all papal decrees. He likewise continued 
his pmdecessor’s negotiations with the Tsar Ivan III. for the 


reunion of the Russian Church with the Roman see and lor 
support against the Turks, but without result. He was visited 
in 1474 by King Christian of Denmark and Norway, and in the 
following year (12th of ]unt) he established the university of 
Copenhagen. Sixtus soon abandoned his universal policy in 
order to concentrate attention on Italian politics, and 
admirable energy whicli he had shown at first was clouded by the 
favours which he now heaped upon unworthy relations. Not 
content with enriching them by gifts and lucrative offices, he 
made their aggrandizement the principal object of his policy 
as a secular prince. Sixtus was cognisant of the conspiracy of 
the Pazzi, plotted (1478) by his nephew, Cardinal Riario, against 
Lorenzo de’ Medici. He entered into a fruitless and inglorious 
war with Florence, which kept Italy for two years (1478-80) in 
confusion. He next incited the Venetians to attack Ferrara, and 
then, after having been delivered by their general, Roberto 
Malatesta, from a Neapolitan invasion, he turned upon them 
and eventually assailed them for refusing to desist from ths 
hostilities which he had himself instigated. He relied on the 
co-operation of Lodovico Sforza, who speedily forsook him; 
and vexation at having peace forced upon him by the princes 
and cities of Italy is said to have hastened his death. Several 
events of his pontificate are noteworthy : he granted many 
privileges to the mendicant orders, especially to the Franciscans ; 
he endeavoured to suppress abuses in the Spanish Inquisition ; 
he took measures against the Waldenses ; he approved (1475) 
the office of the Immaculate Conception for the 8th of December ; 
in 1478 he formally annulled the decrees of the council of Con- 
stance ; and he canonized St Bonaventura (14th of April 1482). 
The most praiseworthy side of his pontificate was his munificence 
as a founder or restorer of useful institutions, and a patron of 
letters and art. He established and richly endowed the first 
foundling hospital, built and repaired numerous churches, 
constructed the Sistine Chapel and the Sistine Bridge, improved 
church music and instituted the famous Sistine choir, commis- 
sioned paintings on the largest scale, pensioned men of learning, 
and, above aU, immortalized himself as the second founder 
of the Vatican library. These great works, however, were not 
accomplished without grievous taxation. Annates were increased 
and simony flourished. Though himself pious, of blameless 
morality, hospitable to a fault, and so exempt from avarice, 
says his secretary Conti, that he could not endure iBe sight 
of money, it was Sixtus’s misfortune to have had no, natural 
outlet for strong affections except unworthy relatives ; and his 
great vices were nepotism, ambition and extravagance. He 
died on the 12th oi August 1484, and was succeeded by 
Innocent VIII. 

See L. Pastor, History of the Popes, vol. iv., trans. W F. 1 . Antrobus 
(London, 1898) ; M. Creighton, History of the Papacy, vol. iv. 
(London, 1901) ; F. Gregorovius, Rome in the Middle A^es, vol. vii., 
trans. by Mrs G. W. Hamilton (London, 1900-1902) ; Jacob Bnrck- 
hardt, GeschichU der Renaissance in Jtalien (4tli eo., 1904) I J* A. 
Symonds, Renaissance in Italy ; £. Frantz, Sixtus IV. u. die Refublih 
Florens (Regensburg, 1880) ; 1 . Schlecht, " Sixtus IV. u. die deut- 
schen Drucker in Rom,** in S. Ehses, Festschrift xu elfhundertjdkrigen 
Jubildum des Campo Santo (Freiburg, 1897) ; Aus den Annaten^ 
Registem der Pdpste Eugen IV Pius II., Paul II* u. Sixtus /F,, 
ed. by K. Hayn (Cologne, 1896). (C. H. Ha.) 

Sixtus V. (Felice Peretti), pope from 1385 to 1590, was bpm 
at Grottamara, in Ancotia, on the 13th of December 1521. He 
was reared in extreme poverty ; but the story of his having 
been a swineherd in his youth appears to be open to question. 
At an early age he enter^ ,a Franciscan monasteiy. He isoon 
gave evidence of rare ability as a preacher and a dialectician. 
About 1552 he came under the noti(^ of Cordixiai Carpi, pro- 
tector of his order, Ghislieri (later Pius V.) and Carafia ((ater 
Paul IV.), and from that time his advancemeni ^ assureds 
He was sent to Venice as inquisitor-generail, but q^nried matters 
with a high hand, became embro4ed in quants, and was forejed 
to leave (i 560). After a brief term as procurator of his or^er, he 
was attached to the Spanish legation headed by Buoncamp^no 
(later Gregory XIII.) 1565. The violent dislike he conceived 
for Buoncampagno exerted a marked influence upqn his subse^ 
quent actions. He hurried to Rome upon the accessum of 
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Pius V,| who made him apostolic vicar of his orderi and, later 
(r57o]|, cardinal. During the pontificate of XIII. he 

Uveid in retirexnenti occupied with the care of his viUa and with 
his studies, one of ^e fruits of which was an edition of the works 
of Ambrose ; not neglectii^, however, to follow the course of 
affairs, but carefully avoiding every occasion of offence. This 
discreetness contributed not a little to his election to the papacy 
on the S4th of April 1585 ; but the story of his having; fei^ed 
decrepitude in the Conclave, in order to win votes, is a pure 
invention. One of the things that commended his candidacy 
to certain cardinals was his physical vigour, which seemed to 
promise a long pontificate. 

The terrible condition in which Gregory XIII. had left the 
ecclesiastical states called for prompt and stern measures. 
Against the prevailing lawlessness Sixtus proceeded with an 
almost ferocious severity, which only extreme necessity could 
justify. Thousands of brigands were brought to justice : within 
a short time the country was again quiet and safe. Sixtus next 
set to work to repair the finances. By the sale of offices, the 
establishment of new “ Monti and by levying new taxes, he 
accumulated a vast surplus, which he stored up against certain 
specified emergencies, such as a crusade or the defence of the 
Holy See. Sixtus prided himself upon his hoard, but the method 
by which it had been amassed was financially unsound : some of 
the taxes proved ruinous, and the withdrawal of so much money 
from circulation could not fail to cause distress. Immense sums, 
however, were spent upon public works. Sixtus set no limit to 
his plans ; and what he achieved in his short pontificate is 
almost incredible; the completion of the dome of St Peter’s; 
the loggia of Sixtus in the Lateran ; the chapel of the Praesepe 
in Sta Maria Ma^giore ; additions or repairs to the Quirinal, 
Lateran and Vatican palaces; the erection of four obelisks, 
including that in the piazza of St Peter’s ; the opening of six 
streets ; the restoration of the aqueduct of Severus (** Acqua 
Felice ”) ; besides numerous roads and bridges, an attempt to 
drain the Pontine marshes, and the encouragement of agriculture 
and manufacture. But Sixtus had no appreciation of antiquity : 
the columns of Trajan and Antoninus were made to serve as 
pedestals for the statues of SS Peter and Paul ; the Minerva 
of the Capitol was converted into “Christian Rome”; the 
Septizonium of Severus was demolished for its building materials. 

The administrative system of the church owed mudi to Sixtus. 
He limited the College of Cardinals to seventy ; and doubled the 
number of the congregations, and enlarged their functions, 
assigning to them the prmcipal role in the transaction of business 
(1588). The J esuits Sixtus regarded with disfavour and suspicion. 
He meditated radical changes in their constitution, but death 
prevented the execution of his purpose. In 1589 was begun a 
revision of the Vulgate, the so-called Editio Sixtina. 

In his larger political relations Sixtus, strangely enough, 
showed himself visionary and vacillating. He entertained 
fantastic ambitions, such as the annihilation of the Turks, the 
conquest of Egypt, the transporting of the Holy Sepulchre to 
Italy, the accession of his nephew to the throne of France. The 
situation in which he found himself was embarrassing ; he could 
not countenance the designs of heretical princes, and yet he 
distrusted Philip 11 . and viewed with apprehension any extension 
of his power. So, while he excommunicated Henry of Navarre, 
and contributed to the League and the Armada, he chafed under 
his forced allumce with IWip, and looked a^ut for escape. 
The victories of Henry and the prospe^ of his conversion to 
Catholicism raised Sixtus’s'hop^ and in corresponding dqgfee 
determined Philii» to ti^d^ten his grip upon his wavering ally. 

pope!s negotiations with Henry’s representative evoked a 
bitter and menacing protest and a categorical demand for the 
performance of promises. Sixtus took refuge in evasion, and 
tempori^ until death relieved him of the necessiity of coming 
toadecision,(37thof August 1590). . * 

Sixtus died execrated by his oiniFn subjects ; but posterity ims 
recognised in him one of the greatest pop^. He was impnlsive, 
obstinate, severe, autocratic ; but his mind was open to large 
ideas, and he threw himself into his undertakings with an energy 


and determination that oltOn compelled success. Few pc^t cOn 
boast of greater enteiprisj or larger achievements. 

Lives of Sixtus afe numerous: Cicarella's; in Plat&a', IDs 
ponHp^ is by a contemporary of tbo pope^ but nevertbelest 
of shght importance. ;«]..eti's V (Amsterdam, 16991 

translated into English by Famewortb, 1779) is a caricature, 
absurd tales, utteny untrustworthy, wanting even the savingmerit 
of style ; Tempesti's Sioria dellA vita t gssis di Sisio Quinto (Ronik 
1754^755) is valuable for the large use it makes of the original 
sources, but lacks perspective and is wai:ped t];w author's blind 
admiration for his subject; Cesare's Vita di F, (Naples, 1755) 

is but ah abridgment of Tempest!. Of recent works the bwt are 
Hdbner, SiMt^Quint, &c. (Pans, 1870, translated into EagUsh by 
H. E. H. Jemingham, London, 187a) ; and Capraiiica> )Papa Sisto^ 
storia dels, XVI (Milan, 1884). See also Lorentz, Si^ftus k. seine 
Zeit (Mainz, 1852) ; Dumespil, Hist, de Sixte^Quint (Pans, 1869, 
2nd cd.); Segretain, Sixte -Quint et Benvi IV (Paris, iSOi, strongly 
Ultramontane) ; Ranke's masterly portrayal. Popes (Eng. ttlans., 
Austiti), i. 446 sq., ii. 305 sq. ; and v. Reumont, Gesch. dsr SUtdg 
Bom, ui. 2, 575 sq., 733 sq. Extended bibliographicB may be 
foimd in Herzog-Ha ick, Beatenoy^lopddie, s.v, "Sixtus V."; and 
Cambridge Mod. Hist. iii. 835 sq. (T. F. C.) , 


SIZAR, one of a class 6f students at a college of Gunbridge 
University and at Trinity College, Dublin, who, being persons of 
limited means, are received for lower fees, and obtain fm 
commons, lodgings or other assistance towards their education 
during their terms of residence. At Oxford there was formerly 
a similar class, known as “ Battelers ” or “ Batleig,’’ who 
originaUy waited on the Fellow of the College who had nominated 
them, and a still more humble class, the “eervitors,” whd; 
perhaps, answered more to a “ subsizar ” at Cambridge. The 
name “ sizar ” is to be oopnected with the “ sizes ” or “ sizinjs^s 
(“ size ” being a shortened form of “ assize ”), that is the specified 
portions of food and drink issued at a fixed price from the buttery 
of the college ; the sizar was so styled either because as one ii 
his former duties he had to fetch the “ sizes ” for others, or 
because he obtained his own free. The menial duties of “ sizars ” 
at Cambridge have long become obsolete. 

SIZE, a general term for bulk or quantity ; also an agglutinant 
consisting of undried glue. The two words, though they are 
so widely separate in meaning, am by etymology the same. 
“ Size ” ^Lat. assidere, to sit down to) is a shortened form pi 
“assize,’’ through the French and Italian respectively. The 
0 . Fr. assis, assise, and Eng. “ assize,” meant a sitting. a 
deliberative or other body ; hence decree, ordinaice of sufch a 
body, specifically of such as regulated weights, measures, prices ; 
thus it came to mean a standard of measure price, quantity thus 
fixed, and so merely quantity or measure, in which sense it 
remains in the shortened form “ size. ” In the sense of aniagglut- 
inant, “ske ” is an adaptation of Ital sisa, a shortened form of 
assisa (Lat. assidere), and seems to have meant by derivation 
“ that which painters use to make the colours sit well or suitably 
SKAGERRACK, the arm of the North Sea which gives access 
to die Cattegat and so to the Baltic. It is about 140 m. Ic^ 
and 75 broad. On the Danish shore, which is low and beset wim 
sand*banks, the strait is shallow. Towards the steep Norwegiani 
coast its deepest part is found, 443 fathoms. . > , 

For the currents, temperature and . salinity of the see 

North Sba. 


SKA6WAT (a native name said to mean “ home of tiie nPrtti 
wind ”), a city m S.E. Alaska, in lat. 59® a8' N. atftdk^. 135^ ao' 
W., at the mouth of the river Skagway, on an iuddirtatioh' bf 
Taiya Inlet, a brasidi of Chilkoot Inlet> leading oiit of Lyhh 
CanaL Pop. (1900) 3117. It is the serwatrd termiiius of the’ 
Yukon & White Pass ra^y, by which goods and passebgers' 
reach the> Klondike ; and is connected with Dav^n by telegraph 
and with Seattle by cable, and with Seatt^ Sfffi FVandsbbi^ 
other Pacific ports by steanoers. The c&hate h cornpamtSlily 
dry (annual pedpitation About 11*75 ; between 18^8 itod 

1903 the nunimuiki recorded tbmpbratnre was to* 
the maimmim 93* (July), and the greatest monthfy 
(March), Though settled somewhat earlier, Skigmy firet 
became important durii^ the rush in 1896 for the KlbnfdOcb 
gold-fields, for which it is the most convenient entrance 
trail over White Pass, the lower of the two passes to tlm< 
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headwaters of the Yukon, A post-office was established Jjere in 
November 1897. t 

SKARGAy PIOTR (1532-1612), Polish writer and reformer, 
was bom at Grojec near Warsaw in 1532. He was a member 
of the noble Pawenski family, but his pseudonym of Skarga 
(from “dcar^a*' a '‘complaint*' or “accusation”) speedily 
superseded his real name. Educated at Grojec and Cracow, he 
began life as a tutor to the family of Andrew Tenezynski^ castellan 
of Cracow, and, some years later, after a visit to Vienna, took 
orders, and from 1563 was attached to the cathedral church of 
l^mberg. oratory was so successful that he determined to 
become a missionary-preacher among the people, in order the 
better to combat the social and political evils of the day. By 
way of preparation he studied theology in Italy from 1568 to 
1570, and ffiially entered the Society of Jesus. On his return he 
preached successively at Pultusk, Jaroslaw and Plock under the 
powerful protection of Queen Aime Jagielonika. During a sub- 
sequent mission to Lithuania he converted numerous noble 
families, including the Radziwills, and held for some years the 
rectorship of the Jesuit Academy at Wilna, where he composed 
his Lives of the Saints, In 1584 he was transferred to the new 
Jesuit College at Cracow. He was protected by the valiant 
Stephen Bdthory, and the first act of the pious Sigismund III., 
on ascending the Polish throne, was to make Skarga his court 
preacher, an office he held for twenty-four years (1588-1611). 
with perfect fearlessness and piercing eloquence, he rebuked 
the sloth, the avarice, and the lawlessness of the diets which 
were doing their best to make government in Poland impossible. 
Sometimes, as for instance during the insurrection of Zebrzy- 
dowski, Skarga intervened personally in politics, and on the side 
of order and decency, for his loyalty to the crown was as un- 
questionable as his devotion to the Church. Wearied out at 
last, he begged to be relieved of his office of preacher, quitted 
the court, ^ resided for the last few months of his life at 
Cracow, where he died on the 27th of September 1612. 

The most important of his works are : Lives of the Saints {Wilna, 
Z579f Z7th edition, 1884) ; Sermons on Sundays and Saints' Days 
(ist ed., Cracow. 1595, Latin ed., Cracow, 1691) ; Sermons preached 
before the Diet (last and best edition, Cracow, 1904) and numerous 
offier volumes of sennons, some of which have already run through 
thirty editions. Of less importance are his very numerous polemical 
works, though Us famous book On the Unity of the Church of God 
(ist edition^ Wilna, r577) directed against the dissenters, especiaJly 
the Greek Orthodox schismatics, will always have an historical 
interest 

See Izydor Dzieduszyeki, Peter Skarga and his Age. (Pol) 
(Cracow, 1850-1851). (R. N. B.) 

SKAT, a game of cards, much played in central and northern 
Germany. It is generally supposed to have been invented about 
1817 by an advocate of the name of Hempel in Saxe-Altenburg. 
There is, however, some reason for believing that the game is of 
much earlier origin and was played by the Slav inhabitants of 
Saxe-Altenburg long before that date. In the home of the game 
of skat (Saxony and Thuringia) the old German single-ended 
cards are usually employed, while in north and south Germany 
French cards are ordmarily used. The German cards are thirty- 
two in number and of 'four suits , — ScheUen (bells), the equivalent 
of diamonds ; Roth (red), hearts ; Griin (green), spades ; and 
Eichd (worn), clubs. The eight cards of each suit are the seven, 
eight, nme, ten, Wenzel or knave, queen, king, ace. This arrange- 
ment denotes at onoe the value of the single cards, each following 
being hip[her'in value than the preceding ; i.e. hearts are 
%her than diamonds, spades than hearts, and clubs (the highest 
dSkmr) takes spades, heatts and diamonds. Again 8 takes 7, 
9 tajkes 3 and 7 ; but the knave (called Wenzd or Unier) is an 
exception (see below). 

The gaine is played by three persons ; where four play, the 
dealer takes. <10 port in the play though he shares ki the winnings 
and losings of the opponents of the player. The cards are deUt 
from right to 2eft^-or (as skat players say) in the direction 
the coffee-mill is turned. After the cards have been sdiuffi8d 
and cut, the dealer iirat deals three cards to each player, then 
four ^d again three, laying aside two cards (the skat). Each 
player has now ten cards in his hand, which he arranges m ^uits. 


The Wenzel or knaves occupy a peculiar position. Th<y aSfe 
not regarded as colour cards, but are essentially trumps and take 
all other trumps. The player sittmg to the left of the dealer is 
“ first hand,” and if he himself intends to make a game, invites 
others to declare theirs, or if he wishes to reserve all rights to 
himself, simply says “ Ich bin vom ” — “ I have the lead,” and 
then his next neighbour on the left has to offer a game. If this 
neighbour holds such cards as to give him no prospect of winning 
he passes, and his neighbour to the left has the right to offer 
a game. If he in his turn passes, then the first hand is at liberty 
to determine the game or declare “ Ramsch ” (see below). But 
if the first neighbour thinks he can risk a game, he offers one. 
If the first hand reserves this game (see above “ I have the lead ”), 
either because he intends to play it himself or to play a higher 
game, the second hand must go higher or pass, i.e. renounce a 
game, and then his neighbour to the left has the right to offer, 
and if he again passes and does not offer a higher game than that 
which the first hand intends to play, the latter determines the 
game to be played. 


The usual games in skat are the following. First the simple 
colour game, which is, however, seldom played by skat enthusiasts. 
The player has here the right to take up the skat, and to determine 
the suit of the game ; but here the rule is that the colour must not 
be lower in value than that of the game offered, though it may be 
higher. For instance, if spades are offered, the player cannot mke 
hearts as trumps, though he may take clubs, because they are 
higher in value th^i spades. 

Next to the colour game comes “ toum6,’* the player turning up 
one of the slmt cards, the suit of which becomes trumps. If a knave 
be turned up the player may announce *' grando.*'^ Then comes 
the game of “ solo," where tlie player declares which suit shall be 
trumps, and the skat remains intact. The highest " solo," still 
higher than clubs, is " grando." In this game only the four knaves 
arc trumps. If the hand playing grando thinks he can make all the 
tricks, he declares open grando — i.e. shows his hand. If in open 
grando a single trick be lost, the player loses the game. If one of 
the players holds such cards as to enable him to force his opponents 
to take all the tricks, he can declare nuUo. But here the game is 
lost if even a single trick falls to the player. In nuUo, the knaves 
are regarded as colour, i.e. ^e not trumps. NuUo can be playea 
open, if there is no probability of the player taking a single tricki 
Simple nullo counts higher than diamond solo ; open nuUo comek 
after clubs solo. In Ramsch, which takes place when none of tfaie 
players wiU risk a game, each player takes (as in whist) all the tricks 
he makes — but only knaves arc trumps — and the losdr is hie .'Ww, 
makes saost points. The value of the individual cii.rdB ih* 
figures is as follows. The seven, eight and nine count nothing, rthe 
knave counts 2, the queen 3, king 4, ten 10 and ace 11 poin^^l^lfk^ 
gives the value of the whole game as 120 points. The game is "vmn, 
if the player gets one above ttic half of this sum, i.e. 6x. The hffla 
that does not make 30 is " Schneider," that is " cut,’* and " ^warz*^ 
(black) if he does not make a single ^int. 

Skat is almost invariably played for money, and the calculation 
is made thus. Every game and every suit have a set vUue : — 
Colour game . . 3» 4» 5 and C, accoriaing to the suits. 

Tourn6 . . . > 5, o, 7, 8 and'xar (the last the grando). ‘ 

Solo .... 9, xo, 2x, laaind iO(grando). 


These figures are increased by the numberttf *'fnatadores.** Suppose 
a player of club solo holds all four khavSs and the ace and ten of clubs, 
he has a game with 6 matadores,, Bp matadores is accordingly 
meant an uninterrupted sequence, s.g. from the knave of clubs down 
to the seven of trumps. If the player has then all four knaves and 
all the cards of the trump suit in his hand (or in tlie skat), he has a 
game with x x matadores. But if a single card is missing in the aeries, 
only the matadores of higher value ttSai the missmg card count. If, 
for instance, the knave of hearts is missing, the game in question has 
only 3 matadores. To the number of matadores is added i if tlic 
game is simply won, 2 if won with Sew^der (cut), and 4 if the 
opponents are Schwarz (black). Thus, if d’ spade solo with 5 xnate- 
dores is won with Schneider, the winner makes 5+2 x xi dcsyy points. 

SKATING (Dutch sehaais, a skate), a mode^ of progresrion 
on ice with the aid of appliances called skates, attached to the 
sole of the shoe by^ stra^, damps or screws. The earliest form 
of skate that we know is that ^ the bone “ ftittncrt ” (still 
preserved in museums) worn by the primitive Norsemen. Tnese 
were bound to the foot with thpn^^ The Norse sagas ‘q!»eak 
with pride of the national achievements iff skating, and the early 
development of the art ttes due principally to the Norsemen, 
Swedes, Danes, Finns and the Dutch. Whatever its origin in 
Great l^tain, skating was certainly a common sport in Engkiiid 
in the latix century, as is proved by an old translation 
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Fitz-Steven’s DescripUdn of publi^ed in ixSo, m which 

the followiiig words occur ^ 

** When the great Idnne or inoore (which watereth the walls of the 
citie on the North side) iairOae&» many young man ptey on the yce 
. . . aahme tye bones to thair feete and under tneir heeles, and 
shoving themselves with a Ut^ picked sta:de do slide as &8 a 

birde ilyeth in the aire or an arrow out of a cross-bow.^ 

At what period the use of metal runners was introduced is 
unknown, but it was ppssibly not long after the introduction 
into northern Europe^ m the ^d century after Christ, of the art 
of working in iron. By the time of Charles IL skating had 
become popular, with the aristocracy as well as with the people, 
as is proved by entries in the diaries of Pepys and Evel)m. 

Skating does not appear to have been known in America 
before its colonization by Europeans, though bone slides were 
used to a limited extent by certain Eskimo tribes. 

The modem skate is in the form of a steel blade mounted upon 
a wood or metal base. In the old-fashioned skate the wooden 
base was strapped to the boot and kept firm by low spikes or 
screws that entered the sole. The next step in development was 
the ‘‘ club-^te,” originaliy Canadian, a patent appliance 
adjusted by clamps to fit the sole. There are several varieties 
of club-skates still popular. They have a broad blade wirii 
slightly curved edge, and are more suitable for figure-^ting than 
for speed. The best skaters now use skates &ed permanently 
to special skating-boots. 

As in ancient times, skating is most practised by the Scandi- 
navians, Finns, Dutch and British, to whom in modem days 
have been added the Germans, Swiss, Austrians, and especially 
the Canadians and Americans. All these nations have centrd 
organizations which control skatii^, the British, founded in 1879, 
being the National Skating Association. The Ainerican, found^ 
in 1884, is also called the National Skating Association, and 
generally co-operates with the Canadian Amateur Slmting 
Association, founded in z888« 

Speed Skating,--Oi the earliest skating races no records have 
been kept. That racing was a popular pastime in Holland two 
centuries and lonp;er ago is proved by the numerous paintings 
of the time depicting raci^ scenes. In England the first skating 
match recorded was that in which Youngs of Mepal beat Thomson 
of Wimblingdon, both men of the Fens, in the year 1814. The 
Fen country has remained the chief English home of skati^, 
owing to the abundance of ice in that district, and most Britim 
champions have been Fensmen, notably the Smarts of Welneyi, 
In January 1823 the Sporting Magazine recorded the first amateur 
match, which was between teams of six gentlemen from March 
and Chatteris, Mr Drake of Chatteris finishing first. In the same 
year a match took place for a silver bowl on the Maze Lake, 
Hertfordshire, over a course 5 m. lon^, the winner beiz^ Mr 
Blenkinsop. Racing, more or less intermittent, continued 
annually, the Fen skaters generally triun^hing. In 1854 
appeared the celebrated William (“ Turkey ”) Smart, who, after 
defeating Larmen Register in that ye^, remained champion for 
more than a decade. His nephew George Fish ’’) Sm^ won 
the championship in 1878 and held it untu 1889, only to relinquish 
it to hb younger brother James. The first amateur championship 
of Engknd was held in i$8o at Hendon, and was won by Mr F. 
Norman, a Fen skater. 

Owing to the ^eat area of Canada and the northern United 
States, and the long and cold winter, the sport of skating is 
indulged in to a greater extent in North Amenca than anywhere 
else, and local matches haye been held for years in many pUces. 
Owing to the reputation of Charles June, who was cousidemd 
to be the best Axusncm skater from 1838 ibr many years^ his 
place of residence, Newburgh, N.Y., on the Hudson River, 
became the headquarters of Americap speed skating. Thb city 
also is the birtbplane of the Donoghue family, who may be called 
the Smarts of .^erica. llie most noted members of this family 
were Mr T. Donoghue and his two sons, Tm and J« F. Donoghue, 




winning every event at the international championship meeting 
at Amsterdam in xSpx. is procticaUy no professions 
ikatmg m America. 


Skilling received a great impetus durh^ the last decad^ of thq 
i9ih century, profith^ Mh by the growit^ devotion to athlietics 
and by increased facihties of communication, which Ud to inter- 
notional competitions and the institution of skating chibs in 
Switzerland and elsev^ere, especially those of Davos, St Moritz 
and Grindelwald, where ice is available every winter. Although 
skating instruznents are so simple, the evolution of the slmte 1^ 
advan^ considerably, contri^tmg to marked improvement in 
the skater’s skill. In speed-skating an epoch was maiked, first, 
by the almost universal adoption of the Norwegiazi type q! racing 
s^te ; and, secondly, by the institution in 1892, at an mter- 
natioii^ congress held in Holland, of annual race$ for the cham- 
pionships of Europe and Of the world. . , 

The Norwegian skate, , introduced and perfected ^18877-9902) 
by Axel Paulsen and Harald Hagen, is constructed with a View 
to lightness, strezigth, and diminution of friction. The IMade; 
of specially hardei^ steel, is set in a hollow horizontal tube of 
aluminium, and connected by similar vertical tubes with loeri 
plates riveted to a closOly-fitting boot with thin leather ^sole. 
It is 16-17} hi- long and i-2 millimetres thick «oz0r*D78 ini)^ 
the average employed for hard ice being } mm., •dfien thmher 
towards the heel. This thickness is suitable for hairi ice, ’but lor 
softer ice ^ or in. is preferable. The blade is fbat dn theicd 
throughout, except for an inch in front ; this fiattieSB distributes* 
die weight, and with the extreme thinness of l^aidi^^’redfiices 
friction to a minimum. The edges are right-azigled aild idMep. ’ 


The skater’s style has been modified. The blade, when plazitOd 
on the ice with weight upon it, describes a nearly S|lxaighti]ine,^itfae 
last few feet only curving slightly outwards as tbe.skate 
ice. Hence the stroke or the best modern skaters is almost, if not 
entirely, on the inside edge, a gain in dirri^tness and speeds the outkide 
edge b^g used for curves only. The length of stroke has tended Vo 
diminish. Contrasted with the 12-18 yards' stroke attributed tp^tho 
old English champion, W. V Turkey " Smart, which was 
the outside edge, the u^pdem racing sbroke rarejy exceeds 10 yik., 
is usually nearer 6 or 7. , Particular instances vary with editions 
of ice, &c., but at St Petersburg, in 1896, Eden's stroke in ^ 10,006) 
metre race averaged about 7} yds., that of P. Oestlund at Daveto, in 
1900, the same (for one lap, 8 ydaX J. F. Donoghue^s stride«in iggx 
was computed at a^ut 6 yds. The general efiect has, Jb^ vastly^ 
increased speed, a^ a conjoint cause is the stricter tnining under- 
gone before importalnt races. ' ' 

The races hrid ai^ually since 1892-1893 for the chaiUpkmships of 
Eninpe and of the world, under the auspices of thei lntomationall 
Skating Union, have assembled representatiyes from ^^e skating 
countnes of Europe and from America. ' • t 

The races are four in number, over distances of 500, 1500, 3000 and 
10,000 metres, and to obtain the title of champion a skater must win 
three races and finish in the fourth. Xu addition, each^couatly, when 
possible, holds its own championship races. , , ^ . i , : , 

In England races are still mted, with rare exceptiou^pn str^ht 
courses, with a sharp turn round a post or biurel, the ^Stapfrirf 
prescribed for N.S.A. championships x} m. witii tiuniS. 
The Continental and intexnationail system iuVblvca is coiir8ei;riitii 
straight rides and curved ends of Such a radius that no slackenmg of 
spepd is necessary. In both instances the Ojpmpotitors race two af a 
tune on a double track, and the time test is used. Each riediet xntidt 
keep his own course, to pteveut either frote tirih|^' tlie Msi aV^riibgl ’ 
maker or Wind-Shield, ^e intomationat regulations 1 (FiwsriWsyi)^ 1 
Ordnung) prescribe that, if a single track be use^i tba;hin 4 meit> 
skater must keep at a minimum distance of 5 xnriresifrain 
on pain of disqualification. The advantiige of inn^ ’ cum 'bn a 
C ontinental cour^ is given alternately, and a space len opfiii bVtyrm 
the tracks at one point for the skaters to Cross. ' " 

The' curves are skated with a step-oves^step actian; laiid tlie riifmt 
tion is always from right to left lienee, on outerte Uiis curve, itbf . 
right foot is brou^ across in front ands^,dcnm emtim jnaide.ed^, 
the left passing behind on the outride edge, imd being m its turn Jtet 
down oh an outride ed^ in front. The tmfites tlWIoi^ Si SSriSrbf 
tangents t6 the curve, and are ehorter tttsairiit tSis stsalglltJ' 
With a radtes of 25 and 30 metres^ as al|Davo»/rth»«iirves can (bit* 
skated’wfthsadety at w^eed. ..j:, w 

The following are the amateur speed MPW at , the prinam, 
distances: jt. utj 


Distance. 


iNaribnidltyi 


I 500 metres 

5,000 „ 

io,oew „ 


...A I I 
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\oUowing liii^es aud distances have also been recorded in 
America : • 


SKEAT^, W.. W, 


Distance. 

. b. m. 6. . 

Name* 

100 yd». . . 

I m. ... 

A m. ... 

am. . , 

5tu, • • . 

10 m. . , . 

50 m. . . . 

zoom. . . . 

t 36 

5 4a| 

*4 

31 

3 15 59l 

7 11 384 

J. S. Johnson 

H. F. Mosher 

J. Neilson 
a Rudd 

0.. Rudd , 

J. $. Johnson 

J. F. Donoghtre 

J. F. Donoghue 


See contemporary , riscords in the Fuldf Outing, and other suprting 
journals, as well as the annual almanacs ; A Bibliography of skating ^ 
by F. w. Foster (London, 1898); Skating, in the Badm^ton 
Library (189*)*; Skating, in the Oval Series (1897) ; ‘‘Skating," article 
in the Encyctopaodia of Sport (1899) ; Skating, in the Isthmian 
Library (1901) i Skating, by W, T. Bichardson (New York, 1903). 

Fiptrg Shatingi — This variety of skating^ as subjected to 
definite rules, is quite modern, having originated in the xqth 
century^i though the cutting of ^ures qn the ice was regarded as 
ao: accomplishment by skaters long before. 

Although the “ Edinburgh Skating Club,’’ founded in 164;;, 
is the oldest skating organization in Great Britain, the Skating 
Club” of London, foriWl in 1830, is the most important, and 
for many years practically ciHxtr^ed figure skating. Many oth^ 
important figure skating clubs now exist in Great Britain, for 
entrance into which a certaiastandard of proficiency is dexnanded,^ 
Figure skating championships are now held in many countries 
under the auspices of the national associations, the world’s 
champipnshi^'meeting being held by the International Skating 
Union. In England grbat impetus has been given to figure 
skating by the multiplication of clubs ,(e.g. Wimbledon, founded 
1870, Thames Valley, Crystal Palace, li&c.) in addition to the 
original Skating Club ” and those in Switzerland already 
inentionfed ; and from the constraction of numerous artificid 
rinks, such as at Niagara an 4 Prince’s Qub in London, as well as 
by the encouragement afforded by the National Skating Associa- 
tion, which offers 1st, end and 3rd class badges (and a special 
or ** Diamond badge for figure skating) for-figure tests as well 
as for speed ; m 1893 the Association foj^ded a “ I^ondon 
Skating Council,” while in 1898 and in i9oVit .held the ^re 
skating champwnship of the world in London. In America 
comparatively little interest is shown in this branch of the sport. 

In the British style of f^ure skating, which is not recognized 
by the^ Internationa Skatii^ Union, Uie body lis held as nearly 
as possible upriglU, the empbyed leg is kept straight, the un- 
employed leg carried behind, the arms hang loosely at the sides, 
ana head is .^tned in the direction of progress. In the so- 
called Anglo-SwTss style, aiffected by British akaters trainfed 
at Davos and Si/, Moritz, the upright, almost rigid position is 
insisted on, even the unemployed leg being held straight. Much 
more latitude is aBbwed by the Continental school, though no 
defiiute rules of forpi have been laid down. The khee of the 
empbyed leg is slightly bent, and the unemployed leg is in 
constant action, being used to balance the body during the 
execution of the figures. The Continental is less difficult in 
execution than the British style, but' its movements are less 
graceful. There are, of course, local mpdificatSons, the strictest 
expements pi the English school being the Davos and St Moritz 
skaters, while theContmental varies from the complete abandan 
French to tl|ie toix^ Restrained style of the Germans; 
C a n aifei n i cultivate and othet two-footed figures. 

TtMMpmtial featum ara» however, identical Thus Englismnen 
cohMier of secondary hhpomance bops, crosscuts, continuous 
and ^nd-in-hand slmting, though such figures aRe indluded in 
the 18^ inws test bf the N.S.A.,^and devote themselves mainly 
to ” combined %urcs.” Combined figures have been de^ed as 
** synunetarical; exeentbn of a figum by one or. mqre pairs of 
skf^rs.” Originidly known os the “skating club figures,” 
they haveheen g^pailly developed, and in 1891 delegates from 
the principal clubV|bsil^'^i$hed a regular tepi^ology. The ideal 
nunroerof skaters for a cpxijibined figure is toqr, though sixes and 
aiffhtr are seen One (being chosen " caUer ’? of the movement to 


be skated* Vaxipusaptsi pf “ c^le ” are^^ed at the discretion 
of different clubs, and consist prdmaruy . of “ turns ” and 
“ichangp.” The. N.g,A* ;offer a, pbaJl^O shield for an apnuial 
competition in comhiined figure skating. T^iere has, however, 
been a marked tendency towards unifieatba of style, through 
Englishmen adopting Continental methods, rendered almost a 
necessity by, the circpmscribfed '^ea of artificial rinks. In 1901 
the Fi(|^e 3^;ting.Qub w^ establi^fi for this purpose, and its 
mipihers atuined such success that an English lady, Mrs Syers, 
gained the second place in the world’s, championship competition 
in 1902, and with her husband won the International Pair 
Skating in that year, and ^ain in 1904; and in 1906 she won 
the ladies’ amateur championship of the world, established in 
that year. 

The World’s Figure Skating Championship was won in 1S96 
by Fuchs, Austria ; 1897, G. Hiigel, Austria ; 1898, H. Grenander, 
Sweden ; 1899 1900, G. Hiigel, Austria ; 1901, 1902, 1903, 

1904, U. Salchow, Sweden. The competition consists of two 
parts, (a) compulsory figures, {h) free skating, the latter affording 
scope for the performance of aahee steps and brilliant individud 
figures, such as the “ sitting pirouette,” and the “ star,” consist- 
ing gf four crosses (forward rocker, back loop, back counter), 
invented by .Herr Engelmann and splendidly rendered by 
Herr Salchow. 

The skates used for the English and Continental styles are shorter 
than those used for^specd-skating. and differ in radius, though both 
are cl the same type, i,t. a blade xaetened to the boot by sok-plates, 
the " Mount Charles " pattern being the one generally adopted by 
EngUshmen. The English radius is 7 ft., or now more usually 6 ft. ; 
the foreign, 3 1 or even 5 ft., and the result is seen in' the larp^er curves 
skated on the former, and the greater pace obtained owing to de- 
creased friction ; at the same time, the difficnlty of making a turn is 
mater. The English skate has generaUy risfht-angled edges and 
blade of same thickness throughout, except in the " Dowler " variety, 
which is thickeip towards the extremities. The foreign skate is some- 
times thicker in the middle than at the ends. 

See Skating, in the Badminton Library (1892) ; Skating, in the 
Oval Series (1897) ; A System of Figure-Skating, by T. Maxwell 
Witham, (5th ed., 1897) '• 9 ** ibe Outside Edge, by C. H. Fowler 
(1897) ; Combined Figure-Skating, by Geor^ Wood (1899) ; " Skat- 
ing," in the Encycl^aedia of Sport (189^ ; Handbook of Figuife- 
Skating, by G. H. BrbWn (Springfield, Mass., 1900); lessons in 
Skating, by C. A. Meagher (1900) ; Figure-Skating, by M. S. Monier- 
Williams, in the Isthmian Libxaiy (1901) ; How to become a Skewer, 
by G. D. Phillips, in Raiding's Athletic Library, New York. See also 
Roller-Skating. 

SKEAT, WALTER WILLIAM (1835- ), English phao^ 

legist, was born in London on the 21st of November 183^, and 
educated at King’s College, Highgate Grammar School, and 
Christ’s College, Cambridge, of wiach he became a fellow in 

S iSfio. In 187S he was elected Ellington and Bosworth 
essor of An|;lo-Saxon at Cambridge. He completed Mitchell 
Kemble’s edition of the Anglo-Saxon Gospels, and did much 
other work both in AnglorSaxon and in Gothic, but is perhaps 
most generally known for liu labours in Middle English, and for 
his standard editions of Chaucer and Piers Plowman (see LAt«c- 
land). ^ As he himself generously declared, he was at first mainly 
guided in the study of Chaucer by Henry Bradshaw, with whom 
he was to have participated in the edition of Chaucer planned in 
1870 by the University of Oxford, having declined in Bradshaw’s 
favoiir an offer of the editorship made to himself. Bradshaw’s 
perseverance was not equal to his genius, and the scheme 
came to^notliing for the time, but was eventually resumed 
and carrief'! into effect by Skeat in an edition of six volumes 
(18^). a supplemehtaiy volume of Chaucerian Pieces being 
published in 1897. issued an edition of Chaucer in one 

vbhihie for gfeheral r lets, and a' separate edition of Ks Treatise 
on ike Asiroltihe, ^th a learited pomnientJary. His edition of 
Piers Plbwmak iiV tjiree parallel texts was published in 1886 ; 
and, besides the ; Tfeaft’iv on the Asttolabe I he numerous 

bewks for the Ekriy Eri^ish Tixt Society, ifiCliiding the Bfuct 
of John B^bouT,’'the tbmarife of M Dane slnd, WiUiam 

of Palernei, .®lftic*s LiUdS of ihe Saikts (4 vbls.). Fbr the 
Scottish teitt Society ’!he edited The Kingis Qttafr, bsualty 
ascribed tb JtoeSs I. of Scotland' he published an edition 
(i2 Vols.j I87i)'6f Chiititoton, with' an investisjationb^ ihe sourcet 
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of the obsolete words employed by him. In pure philolo^ 
Skeat’s principal achievement is his Etymological English 
DicUtmary (4 parts, 1879-Z882 ; rev. and enlai^^ed, 2910), the most 
important of all his works, which must be considered in connexion 
with the numerous publications of the English Dialect Society, 
in all of which, even when not edited by hunself, he had a hand 
as the founder of the society and afterwards its president. 

His other works include : Specimens of English from 13^4 to 1397 
(1871) ; Specimens of Early English from laqS to (1872), in 
conjunction with R. Morris; Principles of English Etymology (2 
series, 1887 and 1891) ; A Concise Dictionary of Middle English 
(1888), in conjunction with A. L. Mayhew: A Student* s Pastime 
(189O), a volume of essays ; The Chaucer Canon (1900) ; A Primer 
of Classical and English Philology (1905), &c., &c. 

SKEFFINGTON, SIR WILLIAM {c, 1465-1535), lord deputy 
of Ireland, belonged to a Leicestershire family and was sheriff 
of Leicestersliire and Warwickshire under Henry VII. He was 
master of the ordnance and a member of parliament during the 
reign of Henry VIIL, and in 1529 was appointed deputy in 
Ireland for Henr3’^*s son, the duke of Ricl^ond, the nominal 
lord lieutenant of that country. He crossed over in August 
1829, but his power was so circumscribed by instructions from 
Henry that the head of the Fitzgeralds, Gerald, 9th earl of 
Kildare, and not Skeffington, was the real governor of Ireland. 
This state of affairs lasted for three years and then in 1532 the 
deputy was recalled. In 1534, Kildare being in prison in England 
and his son Thomas, afterwards the xoth earl, being In revolt, 
Skeffington was again appointed deputy. After some delay 
he landed at Dublin in October 1534 and marched at once to 
relieve Drogheda, but further progress in the work of crushing 
the rebellion was seriously delayed by his illness. However, in 
the spring of 1535 he was again in the field. He took Maynoo^, 
the heavy artillery used by him on this occasion earning for him 
his surname of * tiie gunner ” ; he forced some of Kildare’s 
allies to make peace and he captured Dungarvan. He died on 
the 3Z8t of December 1535. 

SKEGNESS, a seaside resort in the S. Lindsey, or Homcastle 

e rliamentary division of Lincolnshire, England; 131 m. N. 

E. from London by the Great Northern railway. Pop. of 
urban district (1901) a 140. Since 1873, when railway connexion 
was given with Firsby on the Grimsby branch line, the place 
has undergone a complete transformation, and now possesses 
good hotels and a pier. There are broad, firm sands, on which 
account Ske^ess is much visited. On bank holidays and 
similar occasions tfiousands of excursii^ts come from the 
manufacturing towns within reach. It is said that a fonner 
Skegness, an unportant haven, was obliterated by the encroach- 
ments of the sea ; Leland, writing in the middle of the 16th 
century, states that proofs of this were then extant. 

fiULElON. In most animals, and indeed in plants, the 
shape could not be maintained without a thickening and harden- 
ing of certain parts to form a support for the whole. These 
listened parts are called the skekton (Gr. <riccA,XQ», I dry), 
because they dry up and remain after the rest of the body has 
disappeared. In animals the skeleton is usually, and in higher 
animals always, rendered more rigid and permanent by the 
deposit in it of lime salts, thus leading to the formation of bone. 
Sometimes, as in most of the lower or invertebrate aniznab, 
the skeleton is on the surface and thus acts as a protection as 
well as a framework. This is known as an exoskeleUm, In the 
higher or vertebrate animals there is an internal or mdoshdeton 
and ^ exoskeleton is either greatly modified or disappears. 

The foUowing descriptive account is divided mto (i) axid, or 
skeleton of* the trunk, (2) appendicular or skeleton of the limbs, 
(3) skull, (4) visceral skeleton, or thase parts which originally 
form the gill supports of water breathizig vertebrates, (5) the 
exoskeleton, whicn is considered under the heading Skin and 
Exoskxlston. These divisions, although th(^ sera Ic^cal, 
cannot in pnetioe be strictly adhered to, especi^y in the case 
of the visc^ skeleton, because doing so would involve, among 
other thiz^, separating the description of the upper jaw from 
that of the rest of the skull. For me microscopiiU structure of 
bone see CoKNXcnvB Tissubs^ 


Axudn 


The axial skeletcm, f|pm a strictly scientific point of view, 
should comprise a good deal of the skull as well Ss the spinal 
column, ribs and breast bone, but, as the skull (^.v.) is dealt with 
in a separate article, the three latter structures alone are dealt 
with here. 

The Spins, Spinal or Vertebral Column, chine or backbone in 
man consists of a number of superimposed bones which are named 
vertebrae, because they can move or turn somewhat on 
each other. It lies in the middle of the back of the neck ^ * 

and trunk ; has the cranium at its summit i the xibs at its sides, 
which in their turn support the upper limbs ; whilst the pelvis, with 
the lower limbs, is jointed to its lower end. The spine oonaists in an 
adult of twenty-six bones, in a young child of thirty-three, certain 
of the bones in the spine of the child 
becoming ankylosed or blended with 
each other in tne adult. These blended 
bones lose their mobility and are called 
false vertebrae; whilst those which 
retain their mobility arc the trw verte- 
brae. The bones of the spine are 
arranged in groups, which are named 
from their position — ^vertebrae of the 
neck or cervical ; of the chest, thoracic, 
formerly called dorsal; of the loins, 
lumbar ; of the pelvis, sacral ; and of 
Ihe tail, coccygeal or caudal ; and the 
number of verte^brae in each group may 
be expressed in a formula. In man the 
formula is as follows: — €7X1112^8,0004 
= 33 bones, as seen in tlic child ; but the 
five sacral vertebrae fuse together into a 
single bone — the sacrum — and the four 
coccygeal into the single coccyx. Hence 
the sacrum and coccyx 01 the adult are 
the false, whilst the lumbar, dorsal and 
cervical are the true vertebrae. 

The vertebrae are irregularly-shaped 
bones, but as a rule have certain 
characters in common. Each possesses 
a body and an arch, which enclose a 
ring, with certain processes and notches. 

The body, or centrum, is a short 
cylinder, which by its upper and lower 
surfaces is connected by means of fibro- 
cartUage with the bodies of the verte- 
brae immediately above and below. The 
collective series of vertebral bodies forms 
great column of the spine. The 
arch, also called neural arch, because 
it encloses the spinal marrow ornervous 
axis, wrings froin the back of the cen- 
trum, and consists of two symmetrical 
h^vea united behind in the middle hne. 

Each half has an anterior part or pedicle, 
and a posterior part or lamina. The 
rings collectively form the spmal canal. 

The processes usually spxing from the 
arch. The spinouS process projects 
backward from the junction of the two pg xhe praatemum. 
laminae, and the collective serlea of The miio^temum* 
these processes gives to the entire xa The adphiatemum. 
column the spiny character from which x^e dmed Hne VV 
has arisen the term ^pine, appUed to it. represents the vertical 
The transverse processes project out- a3& of the soine. 
ward, one from each side of the arch. 

The articular processes project, two upward and two downward, 
and are for connecting aqacent vertebrae together. The notdhes, 
situated on the upper and lower borders of the pedklei^ form in 
the articulated spine the intervertebral foramina throwj^ which the 
nerves pass out of the spinal canal. 

The vertebrae in each group have characters which spedaUy dis- 
tinguish them. In man and all mammals, with kw exceptions, 
wimtever be the length of the neck, the cervical vertebrae ^ . 

are seven in number. In man the body of a Cetvic^ uee^om 
vertebra is comparatively small, and its upper surface 
is transversely concave ; the arch has long and obliquely 
laminae ; the ziiuc is large and triangular ; the spine is short. «juiu, 
and horizontal ; the transverse process consists 0! tWo bars df bode, 
the anterior springing from the side of the body^ the posterior from 
the arch, and uniting externally to enclose a foramen (vertebrarterial) 
through which, as a rule, the vertdbral artery passes the isittcular 
processes are nat and oblique, and tho upM pair of notches are 
deeper than the lower. The first, second and seventh cervical 
vertebrae have characters which specially distinguish them. The 
first, or altos, has no body or spine ; its ring is latge, and on 
' ' a thick ir^s of bone,, the (aUrai mass, by 
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Fig. z.— 'The Axial 
Skeleton. 

C7 Theeervlcalvertebme. 
D.. The thoracic. 

L4 Thehunbar. 

84 The sacral. 

Coc4The coccygeal. 

CC The eeiiM of twelve 
ribs on one side. 


each side of the ring is .1 
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wliich articulates with the occipital bone above and the second 
vertebra below. The second vertebra, axis, or VefUbva <ipntata, 
/ias iLs body surniouiiled by a tluck, tootUiUke odontoid process, 
which is rcgardned as the body of the a.tlaw displaced from its ptoper 
vertebra and ftised with the axis. This process forma a pivot round 
which the atlas and head move in turning Jhe head from one side 
to the other; the spine is large^ thick and deeply bihd. The 
seventh, called Vertebya promimns^ 
is distinguished by its long prominent 
spine, wjiich is not bifid, and by the 
small size of the foramen at the root 
of the transverse process. In the 
human spine the distinguishing char- 
> t acter of all the cervical vertebrae is 
O the foramen at the root of the trans- 
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verse process. 

The Uioracic vertebrae^ formerly 
called dorsal, are twelve in number 
Tluumole in the human spine. They 
vMrtmhFMm are intermediate in size 
* and position to the cervical 
and lumliar vertebrae, and are all 
distinguished by having one or two 
smooth surfaces on each side of the 
body for arti'mlation with the head 
of one or two rib.s. The arch is short 
and w'ith imbricated laminae; the 
ring is nearly circular; the spine is 
oblique, clongatea and bayonet- 
shaped ; the transverse processes are 
directed back and out, not bifid, and 
wdih an articular surface in front for 
the tubercle of a rib ; and the articular 
processes are flat and nearly vertical. 
The first, twclftli, eleventh, tenth and 
sometimes the ninth, thoraefe verte- 
brae are distinguished from the rest. 
The first is in shape like the seventh 
cervical, but has no foramen at tiie 
root of the transverse process, and 
has two articular facets on each side 
of the body ; tlie ninth has sometimes 
only one facet at the side of the 
body ; the tenth, eleventh, and 
twelfth have invariably only a single 
facet on the side of the body, but riie 
eleventh and twelfth have stunted 
transverse processes, and the twelfth 
has its lower articular processes 
sliced like tliose of a lumbar vertebra. 

The lumbar vertebrae in man are 
five in number. They are the lowest 
of the true vertebrae, and 
also the largest, especially 
in the centrum. The arch 
lias short and deep laminae; the 
ring is triangular ; the spine is mas- 
sive and hatchet-shaped ; the trans- 
verse proce.sses arc long and iwinted ; 
the articular arc thick and strong, 
the superior pair concave, the inferior 
convex, and the inferior notches, as 
in t)ie thoracic vertebrae, are deeper 
than the superior. In tlie lumbar 
vertebrae and in the lower tlioracic 
an accessory process projects from 
the base of each transverse process, 
and a mammillary tubercle from each 
superior articular process. The fifth 
lumbar vertebra has its body much 
deeper in front than behind and its 
spine is less massive. 

The sacrum is composed of five 
originally separate vertebrae fused 
ijto aslngle tow. lUoms 
the upper and back wall of 
the pelvis, i.s triangular in form, and 
possesses two surfaces, two borders, 
a base, and an apex. The anterior 
or pelvic .surface is concave, and is 
marked by four transverse lines, which indicate its original 
subdivision Into five bones, and by four pairs of foramina, 
through which .are transmitted tlie anterior sacral nCrvcs. Its 
posterior surface is. convex ; in , the xfiiddle line arc four spines, 
because in tl^e ladt ^cral vettebra the spinal canal is not closed 
belfind. On each side of these are two rows of tubercles, the 
inper of wiiich are the coi;ijoined articular anjl ihammillaty processes, 

these rows four pairs of foramina are found transifiitting 
the posterior sacral nerves from the sacral canhl, which extends 
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Erpm Arthur Thomson, Cunning* 

a. — Vertebral Column 
as seen from behind. 


through the bone from base to near the apex, and forms the lower 
end of the spinal canal. By its borders the sacrum is articulated 
with the haunch-bones— by its base with the last lumbar vertebra, 
by its apex i^th the coccyx. The human sacrum is broader fn 
proportion to its length than in other mawnals ; this groat breadth 
gives solidity to the lower part of the spine, and, conjoined with the 
size of the lateral articular surfaces, it permits a more perfect junction 
with the haunch-bones, and is correlated with the erect position. 
Owing to the need in woman for a wide pelvis, /the sacrum is broader 
than in man. (For details see A. M. Paterson, " The Human Sac- 
rum,” Sci. Tfan&. R, Dublin 5oc. vol. v. ser. 2.) 

The coccyx consists of four or five vertebrae in the human spine 
though the last one is sometimes suppressed. It is the rudimentary 
tail, but instead of projecting back, as in mammals - 
generally, is curved forward, and is not visible externally, 
ail arrangement which is also found in the anthropoid apes and in 
Hoffmann's sloth. Not only is the tail itself rudimentary in man, 
but the vertebrae of whicli it i.s composed are small, and represent 
merely the bodies and trtJiBversc processes of ttxe true vertebrae. 
As there are no arches, the ring is not formed, and the spinal canal 
does not extend, therefore, beyond the fourth piece o^ the sacrum. 
The first coccygeal vertebra, in addition to a Dody, possesses two 
processes or horns, which are the superior articular processes. 

The human spine is more imifonn in length in persons of the same 
race than might be supposed from the individual differences in 
stature, the variation in the height of the body in adults being due 
chiefly to differences in the length of the lower limbs. The average 
length of the spine is 28 in. ; its widest part is at the base of the 
sacrum, from which it tapers down to the tip of the coccyx. It 
diminisbes also in breadth from the base of the sacrum upwards to 
the region of tlie neck. Owing to the projection of the spines behind 
and the transverse processes on each side, it presents an irregular 
outline on those asjjects ; but in front it is more uniformly rounded, 
owing to the convex form of the antero-lateral surfaces of the bodies 
of its respective vertebrae. In its general contour two series of curves 
may be seen, an antero-posterior and a lateral. The antero-posterior 
is the more important. In the infant at the time of birtli the sacro- 
coccygeal part of the spine is concave forward, but the rest of the 
spine, except a slight lorward concavity in the series of thoracic 
vertebrae, is almost straight. When the infant begins to sit up in 
the arms of its nurse, a convexity forward in the region of tiie neck 
appears, and subscqucnlly, as the child learns to walk, a convexity 
forward in the region of the loins. Hence in the adult spine a series 
of convexo-concave curves arc found, which are sdternate and 
mutually dependent, and are associated with the erect attitude of 
man. A lateral curve, convex to the right, opposite ifie tliird, 
fourth, and fifth thoracic vertebrae, with compensatory cutVo 
convex to the left immediately above and below, is due'''apparentiy 
to the much greater use of the muscles of the right arm over those 
of tlie left, drawing the spine in that region somewhat, to the right 
In disease of the spine its natural curvatures are much increased, 
and the deformity known as humpback is produced. As the spine 
forms the central part of the axial skeleton, it acts as a column to 
support not only the weight of the body, but of all that can be 
carried on the head, back and in !the upper limbs: by its transverse 
and spinous processes it serves also to give attachment to numerous 
muscles, and the transverse processes of its thoracic vertebrae are 
also for articulation with the ribs. ' 

The Thoxax, Pectus, or Chest is a oavity or enclosure the walls 
of which are in part formed of bone and cartilage. Its skeleton 
consists of the sternum' in front, the twelve tlmcacic 
vertebrae behind, and the twelve ribs, with theix corre- 
sponding cartilages, on each side. 

The sternum or breast bone is an elongated bone which inclines 
downward and forward in the front waH of the chest. It consists of 

three, parts— an upper, called manubrium or prestemum ; j, 

a, middle, the gladiolus or mesosternum ; and a lower, the **"*®®* 
ensiform process or xiphistemum. Its ahterior and posterior 
surfaces are marked by transverse lines, which indicate not only the 
subdivision of the entire bone into three parts, but that of the xneso- 
stemum into four originally distinct segments. Each lateral border 
of tlic bone is marked by. seven depressed surfaces for articulation 
with the seven upper ribs : at each side of the upper border of the 
prestemum is a sinuous depression, whore the clavicle, a bone of 
the upper limb, articulates with this bone of the axial skeleton. The 
xiphistemum remains cartilaginous up to a late period of life, and 
from its pointed, form has been named the ensiform cartilage. 

The nbs or costae, twenty-four in number, twelve on each Bide 
of the thorax, consist n6t only of the bony ribs, but of a bar of 
cartilage continuous with the anterior end of each bone, camkMm 
called a costal carHlage, so that they furnish examples of a „ 
cartilaginous skeleton in the adifft human body; in aged persons 
these cartilages usually become converted into bone. The tipper 
seven ribB are connected by their coital cartilkges to the side of the 
sternum, and are called stomal or true ribs ; the lower five do not 
reach the stemuni, and axe named orsUmal ox feUss^ and of ,th^ 
(the two lowest, from beix^g, compaiatlyely unattached in front, are 
i^Ued ^66 or Another and perhaps more uSef ul diassificatipn 

is lo speak of the nrst se\^n ribB aS vcrt^ro-stemal, the next three 
as vcrtebro-costal. and the last two as vertebral* .'All the riba /are 
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articulated behind to the thoracic vertebrae, and as they are Bym* 
metrical on the two sides of the body, the ribs in any given animal 
are always twice as numerous as the thoracic vertebrae in that 
animal. They form a series of osseocartilaginous arches, which 



allowa the passage of the windpipe, gullet, largo veins ai!b nerves 
into fhe chdst, and of several large arteries out of the chest into the 
neck* The base or li^er boundary of the cavity is much ’larger than 
the upper, slopes downward and backward, and is occupied by the 
diaphragm, a muscle which separates the chest from the cavity of 
the abdomen. The tmnsvorse diameter is greater than the antero- 
posterior, and the antcro-posterior is greater laterally, where the 
lungs are lodged, than in the mesial plane, which is occupied by the 
heart. 

The first appearance of any stiffening of the embryo 
is the formation of the ncHoChord, which in the higher vertebrates is 
a temporary structuio and is not converted into cartilage or bone. 
It also differs from the bony skeleton in that it is derived from the 
entoderm or inner of the three layers of the embryo while the bony 
skeleton is formed from tiie mesoderm or middle layer and, just as 
the entoderm is an older layer of the embryo than the mesoderm, 
BO the notochord cr eutodermal skeleton precedes, both in embryology 
and in phylogeny or comparative anatomy, tlie bony mesodermal 
skeleton. 

In the accompanying figure (fig. 4) the notochord is seen in Section 
fully formed and lying between the entoderm and the neural canal. 
Its first formation is at an earlier iieriod than this, bikore the lieurai 
groove has closed into a canal, and it appears at first as an upward 
mroovp frorrx the most dorsal part of tlie entoderm in what will later On 
be the cervical region of the embryo. The groove, by tlie union of 
its edges, becomes a tube, sometimes spoken of as the chordal tube, 
but the cavity of this is soon obliterated by the growth of its cells, 
so that a solid elastic rod is formed which grows forward as far as the 
pituitary region of the skull and backward to where the end of the 
coccyx win bo. 

While tlie development of the notochord is going on ti,\g^mesoderm 
on each side of it is dividing itself into a scries of masses calleil 
mesodermic (see fig. 4, PS) or protovertebvac. This proce.ss 

begins in the cervical region and proceeds forward and backward 
until thirty-eight pairs have been formed for the neck and trunk and 
probably four extra ones for the occipital region of the skull. Each 
of these somites consists of three parts : that nearest the surface 
ectoderm is the cutaneous lamella (fig. 4, CL). Deep to tliis and 
separated in the earlier-formed somites by a apace is th« muscle 
layer (fig. 4, ML) while deepest of all and nearest the morvo cord and 
notochord is the scler otogenous layer (fig. 4, SL). It is . this layer 
which gradually meets its fellow of the opposite side and encloses the 
nerve cord and the notochord in continuous tubes of mesodermal 
tissue, tlius forming the membranous vertebral column, which is 
perforated for the exit of the spinal nerves, but the interv^ between 
the successive mesodermic somites arc still marked by the tissue 
being rather denser there. The next stage is that of chondrification 
or the conversion into cartilage of each segment df the membranous 
vertebral column surrounding the notochord. In this way the bodies 
of the cartilaginous vertebrae are formed and each of tliese is 
segmental, that is, it corresponds to a muscle segment and a spinal 
nerve. The cartilaginous neural arch, however, which surrounds the 
nerve cord is intersegmcntal and is formed m the denser fibrous 
tissue which s^arates each somite from the next. This also applies 
to tlie cartilaginous ribs which appear in the fibrous intervals (myo* 
SB NC CC 
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From Arthur Thomaon, Cunningham s Text-Beoh o/Anaiemy. 

Fig. 3. — The Thorax as seen from the Front, 
extend more or less perfectly around tlie aides of the chest. A l ib 
is on elongated bone, and as a rule possesses a head, a neck, a tubercle 
and a shaft. The head usually has two articular surfaces, and is 
connected to the side of the body of two adjacent thoracic vertebrae ; 
the neck is a constricted part of the bone, uniting the head to the 
shaft ; the tubercle, close to the junction of the shaft and neck, is 
the part which articulates with the transverse 
process of the vertebra. The shaft ia com- 
pressed, possesses an inner and outer surface, 
and an upper and lower border, but from the 
si^ft being somewhat twisted on itself, the 
direction of the surfaces and borders is 
uniform throughout the length of the bone. 

The ribs slope from their attachments to the 
Inline, at first outward, downward and back- 
ward, then downward and forward, and where 
the curve changes from the backward to the 
forward direction an angle i.s formed on the rib. 

The angle and the tubercle are at the same 
})lacc in the first rib and in each succeeding rib SpP- 
the angle is a little farther from the tubercle 
than ill the last. 

The fiist, tenth, eleventh and twelfth ribs 

articukte each with only one vertebra so that Prom Alfred H. YodUR and Arthur Roblnwn, CunninRhAm’* TexhBook if Anatemy. 
t lere IS em y one surface on the head. Tlio :^IG. 4.— Transverse Section of a Ferret Embryo, showing further diftetentiatiop of 

the mesoderm. 

GeAtral canal. 

Cutaneous lamella 
of protovertebral 
Somite. 

Coelom. 

Ectoderm. 

EN Entoderm. 

CC Germinal cdl. 
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surface of the first rib which is not in contact 
with the lung is directed upward, for\vard and 
outward while that of the second rib is much 
more outward ; the eleventh and twelfth ribs 
are rudimentary, have neither neck nor tuberclj^, 
and are pointed anteriorly. The ribs are by no 
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means imiform in length 3 they increase from 
the firet to the seventh or eighth, and then 
diminish to the twelfth ; the first and twelfth 
are therefore the shortest ribs. The first and 
second costal cartilages are almost horizontal, but the others are 
directed upward and inward. 

In its Meral form the chest may be likened to a butrel which is 
wider below than above. It is rounded at the sides and flattened in 
front and behind, so tliat a man can lie either on his ba^ or his belly. 
Its upper opening skmes downward and forward, te mnall ta dte, and 


ML Muscular layer of mc$Or 
dermic sdmite. 

N . Notochord. 

NC Ncnra^ crest. 

1^ Priniitiv)&,aprta. 

Mesod^imic somite. 

So Spongioblast. , , , 
* , Spinal cord. , ,, 
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layer 
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. , somite. 
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ic.mosbderm. 

»planchi^pp)^ute, 

commata) between the muftcle ^ptetea (mybtemes), and to It b easy 
to realize that each typical rib must articulate with' 'the bodies bf 
two adjacemt verfebrae, but With the luiniaiarch: 'thtwefeh its trans- 
verse fubcese, of only onei ‘ 1 i t . ^ 

fetoKffliBntyi ’between the bodM M the ■’rtfMifatee 
becone. the interv^lWiI te’the «errtt«''ef'«ieSe a pdliiy 
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mass is^ found which contains some remnants of the 

Elsewhere this structure is pressed out of existence and ther^is no 
further use for it when the cartilaginous verteSrae are once formed. 
One other series of structures must be mentioned though ^ey do not 
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From Arthur Thomson, Cunningham’s Ttxi-B9ok o/Anaiomy, 

Fi(i. 5. — Ossification of Vertebrae. 

Cervical Vertebra. 

1 Centre for body. 

2 Superior epiphysial plate. 

3 Anterior bar of transverse process 

developed by lateral extension from 
pedicle, 

4 Neuro-central synchondrosis. 

5 Inferior epiphysial plate. 

Lumbar Vertebra, 

6 Body. 

7 Superior epiphysial plate. 

8 Epiphysis for mammillary process. 

9 Epiphysis for transverse process. 

10 Epiphysis for spine. 

XI Nouro-central synchondrosis. 

Z2 Inferior epiphysial plate. 

Dorsal Vertebra. 

13 Centre for body. 

14 Superior epiphysial plate^ appears 

about pul^rty ; unites at 25th 
year. 

15 Neuro-central'synchondrosis does not 

ossify till sth or 6th year. 
x6 Appears at puberty; unites at 25th 
year. 

17 Appears at puberty ; unites at 25th 

year. 

18 Appears about 6tb week. 

Axis. 

19 Centre for transverse process and 

neural arch; appears about 8th 
week. 

20 Synchondroses close about 3rd year. 


21 Centre for summit of odontoid pro- 

cess ; appears 3rd to 5th year, fuses 
8th to 12th year. 

22 Appears about 5th or 6th month: 

unites with opposite side 7th to 8tb 
month. 

23 Synchondrosis closes from 4th to 6th 

year. 

24 Inferior epiphysial plate; appears 

about puberty, unites about 25th 
year. 

25 Single or double centre for body; 

appears about 5th month. 

AUas. 

26 Posterior arch and lateral masses 

developed from a single centre on 
either side, which appears about 
7th week. 

27 Anterior arch and portion of superior 

articular surface developed from 
single or double centre, appearing 
dunng ist year. 

Dorsal Vertebra. 

28 Epiphysis for transverse process; 

appears about puberty, unites about 
25 th year. 

29 Epiphysis appears about puberty ; 
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but the ventral ends of the ninth and sometimes the eighth probably 
remain as the xiphistemum, indeed a fibrous band is sometimes seen 
joining the caudal end of that structure to the ninth rib. The fusion 
of the two parallel bars begins at their cephalic ends and sometimes is 
interrupted toward the caudal end, thus leading to 
cleft or perforate sternum. At the cephalic end ot 
each stomal bar, close to the place where the 
clavicles articulate, is an impenectly separated 
patch of cartilage which usually fuses completely 
with the prestomum, though sometimes it remains 
distinct and may later acquire a separate centre 
ossification and so form a separate epistemal bone 
on each side. If the sternum is to be xegarded as 
the fused ventral ends of the thoracic ribs, tlie 
epistemal elements are probably the remnants of 
the ventral ends of the seventh cervical ribs. The 
question of tlie morphological meaning of the 
sternum and surrounding parts cannot be settled 
entirely by a study of their development even when 
combined with w^t we know of meir comparative 
anatomy or phylogeny. Professor A. M. Paterson 
(T^e Human Sternum, London, 1904) takes a dif- 
ferent view from the foregoing and regards tlie 
sternum as derived from toe shoulder girdle. To 
this point of view we shall return in m section 
on comparative anatomy. 

The last stage in the development of the axial 
skeleton is the ossification of the cartilage; bony 
centres appear first in each half of the neural arches 
of the vertebrae and a little later (tenth week) 
double centres are deposited in the centra though 
these are so close together and fuse so rapidly that 
their double nature is often only indicated by their 
oval or dumb-bell-like appearance. The bone in the 
two halves of the neur^ arch spreads and fuses in 
the mid dorsal line, and later on joins the ossified 
centrum ventral to the facet for the rib. This point 
of junction remains as a narrow strip of cartilage for 
a long time and is known as me neuro-central 
suture or 83rnchondrosis. The head of the rib 
tlierefore articulates with the developmental neural 
arch instead of the centrum. About the age of 
puberty secondary centres or epiphyses appear at 
the tips of the transverse and spmous processes and 
as thin plates just above and below the body (sec 
fig. 3 — 2 and 3). These are fully united by the 
twenty-fifth year. In the lower two cervical verte- 
brae there is often a separate centre for the part 
corresponding to the rib, while the lumbar liavc an 
extra epiphysis for toe mammillary process The 
atlas lias one centre for each side of the dorsal part 


unites about 25th or 27th year. 

iral arch on either side 


30 Centre for neu: 

appears about 6th or 7th vreek, the 
laminae unite from birth to Z5th 
month. 

31 Centre for body ; appears about 6to 

week, unites with neural arch from 
5th to 6th year. 


play any great part in human development In the intersegmental 
tissue ventral to each of toe intervertebral disks a transverse rod of 
cells, known aa a hypoohordal bar, is formed which connects the heads 
of two opposite ribs. In man the greater number of tliese either 
disappw or form the middle fasaculus of the stellate ligament 
which joinb the head of the rib to too intervertebral disk, but in the 
case 01 the atlas the rod chondrifies to form the anterior (ventral) 
arch which is therefore intersegmental, while toe segmental body 
of the atlas, through yrliich the notochord is passing, joins the axis to 
form the odontoid process. These hypochordal bars are interesting 
as the last remnant in man of the ha^imal arch of the vertebrae of 
fishes (see subsection on comparative anatomy). In the cervical 
region the ribs are very short and form the ventral boundary of the 
foramen for tlie vertebral artery. They are so short that little 
movement occurs between them and the rest of the vertebra, hence 
no joints ard formed and tiie rib element becomes fused with the 
centrum and transverse process, leaving the vertebrarterial canal 
between. Sottietiuxea in the seventh oeno^ vertebra the rib element 
is much longer and then of course more movement occurs, and instead 
ot fusing with toe rout of toe \ertebm it rooutins as a separate cervical 
rib with definite joints* 

The sternum is developed according to G. Ruge by a fuskm of the 
venteal ends of the ribs on each side thus forming two parallel longi- 
todinat bass which chondrily and eventually fnse together iu ^ tmd 
line. The anterior eeven or eoaietimes eight ribt roach the sternum. 


ventral part, which has already been referred to as 
a hypochordal bar. In the axis, in addition to the 
ordinary centres, there is one for each aide of the 
odontoid process and one for the tip (see fig. 5 — 
20, 21, 22). The sacral vertebrae have the usual 
centres, except that the anterior part of thp lateral 
mass (costal element) han a separate centre and 
tliat there are two extra centres on each side of 
the whole sacrum where it articulates with the ilium 
(see fig. 6). 

The ribs ossify by one primary centre appearing 
about the sixth week and by secondary ones 
for the tubercle and head. The sternum is ossified 
by centres which do not appear opposite the attachment of 
the ribs but alternately with them, so that although the original 



From Arthur Thomson, Cunninghum’s Text- Seek 9 / AneUmu^ 

Fig. 6. — Ossification of Sacrum— -a, a. Centres for bodies; 
Epiphysial plates on Ixidies ; <?,c, Centres for cosrtAl elements ; A'^, 
Centres for neural arches ; e^, Lateral epiph3^aes. 

cartilaginous stnicture is probably intersegmental the bony segments 
fire tegniental like toose -bf the vertebral centra. As seven ribs 
articulate with tiie sternum six centres df ossification between them 
might be looked lor, but there is so little room between the points 
of attachment «f toe sneto and'ieventh ribs thatOentros do not occur 
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here as a rule. Consequently five centres are found ; those for the 
two higher sogments being single while the lower ones are often double. 
La t e r on in life a centre for the xiphistemum appears. 



At 3 years. 

From Arthur Thoimnn, Cpnningh«n*g TtxUBoek of AneUotuy. 

Fig. 7. — Ossification of the Sternum. In this figure the second as 
well as the third segment of the body possesses two centres. 

1 Appears about 3th or 6tb month; 111 . segment unites 
month. with II. about puberty ; IV. 

a Appear about 7th month ; segment unites with 111 . in 
unite from ao to 25. early childhood. [later. 

3 Appear about 8th o? 9th 4 Appears about 3rd year or 

For further details see C. S. McMurrich, TIm Development of the 
Human Body (London, 1906). This includes bibliography, but G. 
Ruge's paper on the development of tiie sternum {Morph, Jahrb. vi. 
1880) is of special importance. 

Comparative Anatomy. — Just as in development the notochord 
forms the earliest structure for stifiening tne embryo, so in the 
animal kingdom it appears before the true backbone or vertelnral 
column is evolved. Tms is so important that the older phylum of 
Vertobrata has now been expanded into that of Chordata to include 
all animals which either permanently or temporarily possess a noto- 
chord. In the subphylum Adelochorda, which includes the worm- 
like Balanoglossus, as well as the colonial forms Rhabdopleura and 
Cephalodiscus, an cntodcrmal structure, apparently corresponding 
to the notochord of higher forms, is found in the dorsal wail of the 
pharynx. In the sub^vlum Urochorda or Tunicata, to which the 
asdmans or sca-squirts belong, the notochord is present in the tail 
region only and as a rule disappears after the metamoiphosis from 
the larval to the adult form. Jn the Acrania, which are represented 
by Amphioxus (the lanceletl, and are sometimes classed as the 
lowest division of the subphylum Vertebrata, the notochord is 
permanent and extends the whefie length of the animal. Both this 
and the nerve >€ord dorsal to it are enclosed in tubes of mesodermal 
connective tissue which are continuous with the fibrous myocom- 
mata between the myotomes. Here then is a notochord and a 
membranous vertebral column resembling a stage in man's develop- 
ment. In the Cyclostomata (hags and lamprw^ the notochord and 
its sheath persist through life, but in the adult lamprev (Petromyzon) 
cartilaginous neural arches are developed. In cartilamnous ganoid 
fishes l»e the sturgeon, the notochord is persistent and has a strong 
fibrous sheath into which the cartilage from the neural arches 
encroadhes while in the elasmobranch fishes (sharks and rays) the 
cartilag^ous centra are formed and grow into the notochord, thus 
causing its partial absorption. The growth is more marked peri- 
pheral^ than centrally, and so each centrum when removed is seen 
to be deeply concave toward both the head and tail ; such a vertebra 
is mken of as amphicoelous and with one exception is always found 
in tishes which have centra. In the body fish (Teleostei) and mud- 
fish (Dipnoi) the vertebrae are ossified. 

If a vertebra from the tail of a bony fish like the herring be ex- 
amined, it will be seen to have a ventral (haemal) arch surrounding 
the caudal blood-vessels and corresponding to the dorsal or neursd 
arch which is also present. In the anterior or visceral part of the 
body the haemal arch is split and its two sides spread out deep to 
tile muscles and lying between them and the coelom to form tile ribs. 
In the elasmobranens on the other hand the ribs lie among the 
muscles as they do in higher vertebrates, and the fact that both 
kinds of ribs are coexistent in the same segments in the interesting 
and archaic Nilotic fish Polypiefus bichir shows that they are de- 
veloped independently of one another. The sternum is never found 
in fishes with the possible exception of the comb-tOothed shark 
(Notidanus). Among the Amphibia the tailed forms (Utodela) have 
amphicoelous vertebrae in embryonic life and so have some of the 


adult salamanders, but usually the intercentral remnanttf of the 
notoiiiord are pressed out of existence by the forward growth of 
the centrum behind^t, so that in the adult each vertebra is only 
concave behind (opisthoc^oua). In the Anura (frogs and toads), 
on the other hand, the centra are usually concave forward (procoelous) 
and some of the posmrior ones become fused into a long delicate 
bone, the urostyle. The ribs of uroddes have forked vert^ral ends 
and are thus attached to the centrum as well as to the neural arch 
of a vertebra ; this forking is supposed to be homologous with the 
double ribs of Polj^terus already referred to. The sternum as a 
constant structure first appears in amphibians and fs more closely 
connected with the shoulder girdle than with the xilbs, the vential 
ends of which, except in the ^amanclcr Kcctuius. axu rudimentary. 
It is not certain whether it is the homologue of tne sternum of the 
fish Notidanus, but the subject is discussed by T. J. Parker and 
A. M. Paterson {The Human Sternum, London, 1904, p. 50), and 
still requires further research. If the sternum be regardca as a 
segmental structure or series of segmental structures qprrespondmg 
to the centra of the vertebrae there is no reason why It should not 
develop independently of the intersegmental ribs and, when ribs 
are suppress^, gain a secondary connexion with the Moulder girdle. 
In Reptilia tne centra of the vertebrae ata usually procoelous, 
though tliure are a few examples, such as the archaic Tuatera lizard 
(Sphenodon), in which the amphicoelous arrangement persists. 
There are several cervical vertebrae instead of one, which is all the 
amphibians have. The odontoid bone is usually separate both from 
the atlas and axis while, between the atlas and the skull, there are 
rudiments of an extra intervertebral dorsal structure or pro-atlas 
in some fonns such as the crocodile and Sphenodon lizard. Two 
sacral vertebrae {i.e. vertebrae articulating with the ilium) are 
generally present instead of the one of the Amphibia, but are 
not fused together as in mammals. In the tail re^on haemal arches 
are often found enclosing the caudal artery and vein as tiiey are 
also in urodele amphibians ; in some species tiiese are 8q>arate and 
are then spoken of as chevron bones. In the Crocodiha intervertebral 
disks first appear. Ribs are jpresent in the cervical, ^oracic and 
lumbar regions, and in ‘the Chclonia (tortoises) the cervical ones 
blend with the vertebrae as they do in higher fonns. In crocodiles 
a definite vertebcarterial canal is established in the cervical mgion 
which henceforward becomes permanent. The shafts of the ribs are 
sometimes all in one piece as in snakes or they may be developed by 
tlirec separate centres as in Sphenodon with intervening joints. 
In these cases dorsal, intermediate and ven-^ elements to each 
shaft arc presant. In Crocodilia and Sphenodon there are spun 
from each thoracic rib which overlap the next rib behind and are 
known as uncinate processes ; they are developed in connexion with 
the origin of the external oblique muscle of the abdomen and are 
very constant in birds. The ventral elements of some of the hinder 
ribs are found in the Crocodilia lying loose in the myocommata of 
the rectus and obliquus intemus (inscriptiones tendmeae) and are 
known as abdominal ribs, while the sacral vcrtebxae articulate with 
the ilium through the intervention of short rods of bone, sometimes 
called ptourapofhyses, which are no doubt sacral tibs. The sternum 
of repities is a broad plate of cartilage which may be calcified but is 
seldom converted into true bone ; it always articulateii with the 
coracoids (see section Appendicular) anteriorly and with a variable 
number of ribs laterally and posteriorly . It should not be confounded 
with the dagger-diaped interclavicle which, like Ihe clavides, is a 
membrane brae and overlaps the sternum ventmUy^ It is also 
probable that the interclaviclc is morphologically quite distinct 
from the epistemum, of which vestiges are preaent in man and 
are tefened to above in the section on embryology (see fig. i^). In 
birds the characteristics are largely reptilian vfm tome ^cialized 
adaptations to their bipedal locomotion and power d flight. One 
efiect of this is that the two true sacral vertebrae become se^darily 
fused with the adjacent lumbar, caudal and even thoracipi and tiieee 
again fuse with the iHum so that the posterior pirt of o lH^*e trunk 
is very rigid. The neck, on the other handi is veiy mdvtlfle and 
the centra articulate by means of saddle-shaped Jointo give 
the maximum of movement combined with atrength Isee Joikts). 
The caudal vertebrae are fused into a flattened bone« tibe wgostyte, 
to support the tail feathers. In the fossil bird Aiehaeopteryx the 
centra axe amphicoelous and the long tail bae separate caudal 
vertebrae. The ribs are few and consist of dorsal (vertebral) and 
ventral (sternal) parts; the former almost always have uncinate 
processes. Free cervical ribs are often present and Archaeopte^x 
ossessed abdominal ribs. The sternum is very la]|[e and in fiymg 
irds (Carinatae) has a median keel (carina) projecting from it, 
while the non-flying, ostrich-like birds (Ratitae) have no si^ 
structure. 

In Mammalia the centra articulate by means of the intervertebral 
disks and it b only in this class that the epiphysial plates appear 
thouA these are absent in the Monotremata (duck-mole, ftc.) and 
Sirema (sea-cows). The cervical vertebrae are with a few exceptions 
(twortoed arid three-toed slqths and the manatee or 8ea*«ow) mways 
seven in number, and some, tisaaUy ialL of them hz^me'. a vertebrar* 
terial canal in the transverse process. In some of tiie Cetacea they 
are fused together. In thb. uthithothjmchus oddntoid is a 
separate bone, as it is in many reptiles, but this part Includes the 
facets by means of which the axis and atlas articulate. The thozaciO 
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vortobrsk) vary from ten in some of the whales and the peba annaciiilo 
to twenty-four in the two-toed sloth, though thirteen or fourteen is 
the commonest number. In the anterior mrt qf the thoracic region 
the spines point backward, while in tne> posterior thoracic and 
lumbar regions they have a forward directLon. There is always one 
spine in the posterior thoracic region,' whicl? is vertical, and the 
vertebra which bears this is known as the antichndl verUbra. The 



Fig. 8,— Anterior Surface 
of Sikth Cervical Vertebra 
oi I>og. 

s Spinous process. 
ax Anterior eygapophysis. 
u VertebrarteriaJ canal. 
t Transverse process, 
f its costallamella. 



Fig, 9. — Side View of the 
First Lumbar Vertebra of a 
Dog {Canis familians), 
s Spinous process. 
m Metapophysis. 
az Anterior aygapophyais. 
pz posterior zygapophysis. 
a Anapophysis. 
t Transverse (costal) pro- 
cess. 


lumbar vertebrae vary from two in the Omithorhynchus and some 
of the armadillos to tweuty-unu in the dolphin, the average number 
being probably six. Both the mammillary and accessory tubercles 
(meta- and ana-pophyses) are in .some forms greatly enlarged. It 
is usually held that tJie former are morphologically muscular pro- 
cesses while tlie latter represent the transverse processes of the 
thoracic vertebrae. In the American edentates additional articular 
processes (zygapophyses) are developed, so that these animals are 
sometimes divided from the old-world edentates and spoken of as 
Xenarthra. 

Lying ventral to the intervertebral disks in many mammals 
small paired ossicles are occasionally found ; these are called tnixr- 
centra and are ossidcatious in the hypochordal bar (see subsection 
on embryology). They probably represent the places where the 
chevron bones or haemal arches would be attached and arc the 
serial homolugues of the anterior arch of the atlas (sec fig. 10). 

Boulenger has pointed out that 
tliesc iutercentra, eitlier as 
paired or median ossicles, are 
often found in lizards [p,Z.S.^ 
1891, p. 114). The sacrum con- 
sists of, .true sacral vertebrae, 
which directly articulate with 
tlie sacrum, and false, which are 
caudal vertebrae fused with the 
others to form a single bone. 
There is also reason to believe 
that vertebrae which ai’c 
originally lumbar become 
secondarily included in the 
sacrum because in the develop- 
ment of man tlie pelvis is at 
first attached to the tliirticth 
vertebra, but gradually s^fts 
forward until it roaches tlie 
twenty-fifth, twenty-sixth and 
twenty-seveutii ; the twenty- 
fifth or first sacral vertebra, h^s, 
however, a freouent tendency to 
revert to the lumbar typo and 
f- r ..V. A . r soJ’ieJimes may do so on one 

After r. (». rMrsgns, "On An.'itumy of qjfip 1,,,^ a 

^ J, , . . , Paterson, on the other hand. 

forward evidence to 
^ that the human sacrum 

Columh. fl, a, «, Intercentra. undergoes a backward rather 

/c* • ^ forward shifting 

{Scienttf, Trans. JR. Dublin Society ^ vol. v., aer. n p. 123). Taking 
the vertebrae which fuse together as aa arbitrary defioltibn of the 
sacrum, we find that the number may vary from one in CercopUhecus 
to thirteen ih «ome of the armadiWos. and, if the Cetacea are 
included, seveivteen rlii< the bottle-noaed dolphm, Twsiops. ^our 
.scenw to be aboi^t the qverage of sacral vertebrae m tlie 
r^sB and of these one or two are true sacral. In some of the Edentata 
the posterior sagral vertebrae are fuj»d with tjie iscliium, in otlier 
words 'Uie great; qacro-sciatic ligament is ossified. The lateral 



centres of ossification which form the articular surface for the ilium 
probably represent rib elements. The caudal or tail vertebrae vary 
from none at all in the bat Megaderma to forty^nine in the pangolin 
{Manis macrura). The anterior ones are remarkable for usually 
having chevron bones (shaped like a V) on the ventral surface of the 
iiitercentsal aTticutotion. ^ese protect the caudal vessels and give 
attachment to the ventral tail muscles. The ribs in 


correspond in number to the 
thoracic vertebrae. In inono- 
tremes the three parts of the 
rib (dorsal, interniediatc and 
ventral) already noti<^d in the 
reptiles are found* bitt usually 
the intermediate part i.s sup- 
pressed. The ventral part 
generally remains cartilaginous 
as it does in man though 
sometimes it ossifies as in the' 
armadillos. In the t3rpical 
pronograde mammals the shapL' 
of the ribs differs from that of 
the higher Primates and man : 
they are so curved that the 
dorso - ventral diameter of the 
thorax is greater tlian the 
transverse w'hile in the higher 
IMmatcs the thorax is broader 
from side to side than it is 
dorso- ventrally. In this respect 
the bats agree with man and 
the lemurs with the pronograde 
mammals. 

Ill borne wlialcs tLe first rib 
articulates by an apparently 
double head with two verte- 



Fig. XI. — Anterior Surface of 
Fourth Caudal Vertebra ol Por- 
poise {Phocaena communis). 

S Spinous process* 
m Metapophysis. 
t Transverse process. 
h Chevron bone. 


brae; this is probably the re.sult of a cervical rib joining it 
a little way from the vertebral column, and the result is 
homologous with those cases in man in which a cervical rib joins 
tlie first thoracic as it sometimes does. In tlie toothed whales, of 
which the porpoise is an example, the more posterior ribs lose their 
heads and necks and only articulate with the transverse processes. 
The sternum of mammals typically consists of from seven to nine 
narrow segments or sternebrac, the first of wliich (prestenium) is 
often broader than those behind. As a rule the second rib articulates 
witli the interval between the first and second pieces, but sometimes, 
as in tlie gibbon, it is the tliird rib which does so. When this is the, 
case, as it sometimes is in man, the first two sternebrae have pro- 
bably fused (sec A. Keith, Joum. A not. and Phys. xxx. 275). The 
segntental character of the separate sternebrae contrasts strongly 
with the intersegmental of the ribs. When the pectoralis, iuaior 
muscle is largely dcvelup);;d, as in the mole and bats, thelwemimi, 
especially the prestenium, develops a keel as in birds. In the 
toothed whalc.s there is usually a cleft or perforation throughout hfe 
between the two lateral halves of the sternum. In the whulebono 
whale.s the mesosternum is suppressed and consequenriy only the 
first ribs reach the ster- 
num; tlus is of great 
interest when the 
obhque position of the 
diaphragm (see art. 

Diaphragm) in thesse 
animals is remembered, 
and makes one suspect 
that the development 
of the sternum in mam* 
malb is dependent or, 
and subservient to the 
attachment of the dia- 
phragm. The broad- 
ened thorax of tlie 
anthropomorplia is ac- 
companied hy a broad- 
ened sternim and -the 
sternebrae of the 
mesosternum fuse to- 
g<;ther early, though in 
1 lie orang they not only 
lemain separate but 
each half of them re- 
mains separate until the 
animal is half-grown. 

The episternum is re- 
presented by small ossicles wliich occasionally occur in man, while ifi 
the Omithorhynchus and the tapir tl«a:e is a separate boue in front 
(ce^alad) of the prestemura which in the former animal is distinct 
at first from the interclaviple, and this probably represents the 
^istemum, though it was called by W. K. Parker by tlie noncom- 
mittal name of prposteon. 

For fuller details and Uterature see S. H. Reynolds, Tka Vertex 
braie Skeleton (Cambridge, 1897) ; W- H. Flower and H. Gadow 



Fig. i2.->^temum and stiongly ossified 
Sternal Kibs of Great Armadillo {Priodon 
gigas). p6, Prestenium ; .vs, xiphisternum. 
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Osteology oi the Mammalia (Loadon, 18S5) j R. Witxlersheim, 
Comparative Anatomy of Vertebrates t adapted and translated by 
W* N. Parker (London, 1907) ; K. Wiedershcim and G. Howes, The 
Structure of Man (London, 1897) : C. Gcgenbaur, Vergleich, Anat. 
der Wirbeltieret Band i. (Leipzig, 1901). 

Appendicular, 

The bony framework of the two appendages or extremities, 
as the upper and lower limbs are called, is built up on the same 
plan in both. Each consists of a limb girdle (shoulder and hip 
girdles) connecting it with the axial skdeton, a proximal singl • 
bone segment (humerus, femur), a distal double bone segmen: 
(radius, ulna ; tibia, fibula), the liand and foot segments (carpus, 
metacarpus ; tarsus, metatarsus) and the digits (phalanges). 
It should be understood tliat in the following descriptions the 
terms internal and external are used in relation to the mid-line 
of the body and not to that of the limb. 

The upper limb in man may be subdivided into a proximal part or 
shoulder, a distal part or hand, and an intermediate sltaft, which 
.. consists of an upper arm or brackium, and a forearm or 

limb ante^rrachium. In each of these subdivisions certain 
bones arc found : in the shoulder, the clavicle and scapula ; 
in the upper arm, the humerus ; in the forearm, the radius and 
ulna, the bone of the upper arm in man being longer than the bones 

oftheforearm: in 
^ the hand, the car- 

pal and metacar- 
pal bones and tire 
phalanges. The 
scapula and 
Clavicle together 
form an imperfect 
bony arch, the 
ft — ^ Scapular Arch or 

Fig. 13.—- Diagrammatic Section to represent Shoulder Girdle ; 
^e Relations of the Shoulder Girdle to the it he shaft and 

hand form a free 
Cl The clavicle. divergent Ap- 
M The meniscus at pondage. The 
its sternal end. shoulder girdle is 
H The humerus. the direct medium 
of connexion be- 
tween the axial 
skeleton and the divergent part of the limb; its anterior segment, 
the clavide, articulates with the upper end of the sternum, whilst 
its posterior segment, the scapula, approaches, but does not reach, 
the dorsal ^inS. 

The clavicle, or collar bone (fig. 14), is an elongated bone which 
extends from the upper end oi the sternum horizontally outward, 
Cittyfrie. ^ articulato with the acromion process of the scapula. 

It presents a strong sigmoidal curve, which is associated 
with the transverse and horizontal direction of Ihe axis of the human 
shoulder. It is slender in the female, but powerful in muscular 
males ; its sternal end thick and somewhat triangular ; its acromial 
end, flattened from above downward, has an oval articular surface 
for the acromion. Its shaft has four surfaces for the attachment 
of muscles ; and strong hgaments connecting it with the coracoid, 
^ attached to ^e under surface, near the ou^ end, whilst near the 
inner a strong hgament passes between it and the first rib. 

The scapula, or shotuder blade (fig. 14), is the most important 
bone of the shoulder girdle, and is present in all mammals. It lies 
ffreeiife upper and back part of the wall of tlie chest, 

reachii^; ir^ the second to the seventh rib. Its form is 
piate 4 ike and triangular, witti three surfaces, Ihree borders, and 
three angles. Ito costal or ventral surface is in relation to the ribs, 
from wluch it is separated by certain muscles : one, called sub- 
scapularis, arises from the surface itself, which is often termed 
subscapular fossa. The dorsum or back 01 the scapula is traversed 
from behind forward by a prominent spine, which hes in the proper 
axis of the scapula, and subdivides this aspect of the bone into a 
surface above the spine, the supra-spinous fossa, and one below the 
spine, the infra-spinous fossa. The spine arches forward to end in 
a broad flattened process, the acromion, which has an oval articular 
surface for the clavicle ; both spine and acromion are largely de- 
veloped in .the human scapula in correlation with the groat size of 
the trapezius and deltoid muscles, which are concerned in the 
elevation and abduction of the upper limb. The borders of the 
scapula, directed upward, backwani, and downward, give attach- 
ment to several muscles. The angles are inferior, antero-superior, 
^d poatero-superior. The antero-superior is the most imporbuit ; 
it is ^ncated, and has a large, shallow, oval, Smooth surface, the 
glenoid fossa, for articulation wito the hiimertts, to form the shoulder 
joint. Overhanging the glenoid fossa is a curved beak-llke process, 
the ooraeoid, which is m importance aS 'obrrespon:ditig' 'with the 
separate coracoid bone of monotremes, birds and reptiles.' The line 
of demarcation between It and the scapula proper is tnarhefl on the 
upper border of th^ scapula by the supra-scapuiar notch. 


Trunk. 

V A thoracic vertebra. 
C A rib. 

St The steznunu 
Sc The scapula. 

Cr The coracoid. 


The humerus, or bone of the upper arm (fig. 14), is a lodfe bone, 
and cinsists of a shaft and two extremities. The tmper extremity 
possesses a convex sphermdal smooth surface, thelEii<af, „ 
for articulation with the ^enoid fossa of the scapula ; it 
is surrounded by a narrow constriotbd neck, and where the neck 
and shaft become continuous with each other, two processes or 
luberosities are found, to which are attached the rotator muides 
arising from the scapular fossae. Between the tuberosities is a 
groove in which the long tendon of the biceps rests. A fine drawn 
through the head of the humerus perpen- 
dicular to the middle of its articular 
suiiaoe, forms with the axis of the shaft 
of the bone an angle of 40“. The shatt 
of the humerus is triangular in section 
above, but flattened and expanded 
below ; about midway down the outer 
surface is a rough ridge for the insertion 
of the deltoid muscle, and on the inner 
surface another rough mark for the 
insertion of the coraco brachialis. A 
shallow groove winds round the back of 
the bone, in which the musculo-spiral 
nerve is lodged. The lower extremity 
of the humerus consists of an articular 
and a non-articular portion . The articular 
has a small head or capitellum externally 
for the radius, and a pulley or trochlea 
internally for the movements of the ulna 
in flexion and extension of the limb. 

The non-articular part has a projection 
both on its inner and outer aspect ; tliese 
are known as the internal and external 
condyles, and of these the internal is the 
more prominent ; each is surmounted by 
a supracondylar ridge, and the internal 
condyle and ridge attach the muscles 
passing to the flexm* surface of tlte fore- 
arm, while the external are* for those 
passing to the extensor surface. 

A small, downwardly directed, hook- 
like process of bone is occasionaUy 
found above the internal condyle and 
is the vestige of the supracondylar fora- 
men found in so many of the lower 
animals (see below Comparative Anatomy). 

Before describing the two bones of the 
forearm, the range of movement which 
can take place between them should be 
noticed. In erne position, which is called 
supine, they lie parallel to each other, 
tlM radius being the more external bone, 
and the palm of the hand being directed 
forward ; in the other or prone position dicular Vkeleton c 
the radius crosses obliquely in front of Left Upper Limb, 
the ulna, and the palm of the hand is 
directed backward. Not only the l^nes c-ontila* 
of the forearm, but those of the hand Acromion nrocesS ^ 

Cr Co«^d iroce«-..of 
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The radius (fig. 14) is the outer bone of u 
the forearm, and like all long bones » 
possesses a shaft and two ex- tt 

tremities. The upper extremity ^ 

or head has a wallow, smooth cup for 


scapifla^ 

Humerus, 

Radius. 

Ulna. 

Ppposite the eight 

moving on the capitellum of tlie humerua ; W 
the outer nm^ of the cup is 'also T 
smooth, for articulation with the ulna p PoUex 
and orbicular ligament ; below the cup f ^ ' 

is a constricted nech, and immediately ttt Middle, 
below the neck a tuberosity for the in- ly. Rina. ^ 
sertion of the biceps. The shaft of the y * finger 
bone possesses three surfaces for the ’ ’ 

attachment of muscles, and a sharp inner boeder for the in- 
terosseous membrane. The lower end of the bone is ;much 
broader than the upper, and is marked posteriorly by giiooves 
for the lodgment of tendons passing to we back of the hand : 
from its outer border a pointed styloid process projects down- 
ward ; its inner border has a . sn^th shallow fossa (the, pig- 
moid cavity of the radius) for articulation with the ulnai; and 
its broad lower surface is smooth and concave, for ar^ou- 
lation with the scaphoid and semilunar bones of the wrist. 

The ulna (fig. 14) is also a long bone. Its upper end is subdivided 
into two strong processes by a deep fossa, the greater sugmoid ca^y, 
which possesses a smooth surface for articulation with 
the trochlea of the humeniSu The anterior or coronoid 
prbeese' is rough in front for the insertion of the bnachihlis anllhils, 
whflft the posterior or oleoramn process gives insertion to the iargo 
tricep <fini8cle of the uppbr arm. Immediately ( below the outer 
bordeir'of ^ g^eat olgmcfld cavity is the small isiinioid cavity for 
articulation with the side of the head of the sadiws* Tbs shaitot 
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the has three surfaces for the attachment of muscles, and a 
sharp outer border for the interosseous membrane. The lower end, 
much smaller than the upper, has a pointed ftyloid process and a 
smooth articular surface, the outer portion of which is for the lower 
end oi the radius, the lower part for moving on a cartilage of the 
wrist joint called the triangum fibro-cartilage. 

The hand consists of the carpus or wrist, of the metacarpus or 
palm, and of the free di^ts, the thumb and four fingers. Anatomists 
u . describe it with the palm turned to the front, and with its 
axis in line with the axis of the forearm. 

The carpal or wrist bones (Eg. 14) are eight in number and small 
in size: they are arranged in two rows, a proximal, — i.e. a row 
- next the forearm, — consisting of the scaphoid, semilunar, 

^ ’ cuneiform and pisiform ; and a distal, — i,e. a row next 
the bones of the palm, — consisting of a trapezium, trapezoid, os 
magnum and unciform ; the bones in each row being named in the 
order they are x met with, from the radial or outer to the ulnar or 
inner side ^ the wrist. It is unnecessary to give a separate de> 
scription of each bone. Except the pisiform or pea-shaped bone, 
which articulates with the front oi the cuneiform, each carpal bone 
is short and irregularly cuboidal in shape ; its anterior (or palmar) 
surface cuid its posterior (or dorsal) being rough, for the attachment 
of ligaments; its superior and inferior surfaces being invariably 
smooth, for articulation with adjacent bones ; whilst the inner and 
outer surfaces are also smooth, for articulation, except the outer 
surfaces of the scaphoid and trapezium (the two external bones of 
the carpus), and the inner surfaces of the cuneiform and unciform 
(tile two internal bones). Occasionally extra bones are found, but 
they are apparently the remnants of cartilaginous elements found in 
the hand of the early embryo (see G. ThUenius, Morph, ArbeiUn, 
V., 1896). 

The metacarpal bones, or bones of the palm of the hand, are five 
in number (fig. 14). They are miniature long bones, and each 
possesses a, shaft and two extremities. The metacarpal of the 
thumb is the shortest, and diverges outward from the rest; its 
carpal extremity is saddle-shaped, for articulation with the ti'apezium; 
its shaft is somewhat compressed, and its phalangeal end is smooth 
and rounded, for the first phalanx of the thumb. The four other 
metacarpal bones belong to tl^c four fingers : they are almost parallel 
to each other, and diminish in size from the second to the fifth. 
Their carpal ends articulate with the trapezoid, os magnum and 
unciform : their shafts are three-sided ; their phalangeal ends 
articulate with the proximalphalahges of the fingers. 

The number of digits in ^9, hand is five. They are distinguished 
by the names of pollex or^,y<^umb, index, medius, annulaBs and 
nunimus. Their„fjk|i^ton consists oi fourteen bones, 
nam^ phalange%5}^ ^^hicb the thumb has two, and each 
of the foiir fingm three, [phalanx next the metacar^l bone is 
the proximaL tfpt which ^i7[e^,the nail, the terminal or ungual 
phalanx, whilst the interme 4 jg|iie)ly»ne is the middle phalanx. Each 
IS a mii^atufb long bone, tj^o articular extremities and an 
interme^^. sh|^t, (^^eptifiiis^ f^rminal phalanges, which have an 
articul^i^m^^o^ly i|^,t^n(P«^^mal ends, the distal end being 
rounded.tflflf^i^^U^I ^p, ^fiRrdffeifUB(ace for the lodgment of the 
nail. j .....I', 1 , rii ijiind -nU 

The iNrERToj^Wf^^LWc JpOwer Limb, consists of 

I Ifedietalipait 0R:fi»t, jand an intermediate 

' £ach part has its 

skeleton ^hc thigh-b.9»eiini^an being longer 
itiW hfiUf^ (08 innomina- 
pQ«rdle,x^chj|gtiqulfttwSiehind with the 
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downward. Below the acetabulum is a large hole, the obturator or 
thyroid foramen, which is bounded by tte ischium and pubes ; 
behind and aberve the acetabulum is the deep sciatic notch, which 
is bounded by the ischium and ilium, and below this is the small 
sciatic notch. 

The ilium (fig. 16) in man is a broa.d platc>like bone, the lower end 
of which aids in forming the acetabulum, while the upper end forms 
the iliac crest, which, in man, in 
conformity with the general expan- 
sion of the bone, is elongated into 
the sinuous crest of the ihum* Tliis 
crest is of great importance, for it 
affords attachment to the broad 
muscles which form the wall of the 
abdominal cavity* One surface of 
the ilium is external, and marked by 
curved lines which subdivide it into 
areas for the origin of the muscles 
of the buttock ; another surface is 
anterior, and hollowed out to give 
origin to the iliacus muscle ; the 
third, or internal, surface articulates 
posteriorly with the sacrum, whilst 
anteriorly it forms a part of the wall 
of the true pelvis. The external is 
separated from the anterior surface 
by a border which joins the anterior 
end of the crest, where it forms a 
process, tiie anterior superior spine. 

About the middle of this border is 
the anterior inferior spine. Between 
the external and internal surfaces is 
a border on which are found the 
posterior superior and inferior spines ; 
between the anterior and internal 
surfaces is the ilio- pectineal line, 
which forms part of the line of 
separation between the true and 
false pelvis. 

The pubis (fig. 16) is also a three- 
sided, prismatic, rod-like bone, the 
fundamental form of which p^tis, 

is obscured by the modi- 
fication in shape of its inner end. In 
human anatomy it is customary to 
regard it as consisting of a body and 
of two branches, an upper and a 
lower ramus. 

The upper ramus runs downward, 
forward and inward from the aceta- 
bulum to the body of the pubis, which 
is a plate of bone placed nearly hori- 
zontally in the upright position of 

the subject and articulating with its jr,o i6._The Appendicular 
feUow of the opposite side at the skeleton of the Left Lower 
symphysis pubis (see Joints). Pro- 
jectmg forward from the junction of ti*. 
the body and upper ramus is the j 

tinea! line, already mentioned, may „ bone. 

be traced. ' PateSI* 

The lower ramus is really more 
horizontal than the upper (which Aioia. 
used to be called the horizontal 
ramus), and runs backward and 
outward from the body to meet the 
ramus of the ischium and so form the 

(liB. 16), Bite the ilium 

rod. One extremity (the 
upper) completes the acetabulum, 
ijmust the lower forms the large 
pj’ominence, or tuber ischii. The 
smfaces of the bone are internal or 
' pelvic, antero-exiemal, and postero- 
ejfjHqrnal. The pelvic and ^stero- 
e^temal surfaces are separated from 

8 other by a sh^ border, on 
h is seen the ischii spine. The 
ic and autero-extemal surfaces are separated by a border, 
h forms a part of the boundary-of the obturator foramen ; but 
thff,rmargin between the antero- and poatero-extemal surfaces is 
f^^ marked. The tuberosity, a thick, xxmgh and strong process, 
l^ras orlgixi to several powerful muscles ; cm it the body rests in the 
posture ; a flattened ramus ascends from it to join the losvier 
of the pubis, and completes both the pubic arch and thr 
margin of the obturator foramen. 



Fb Fibula. 

Tr Opposite the seven tarsal 
bones. 

C Os calcis, forming promi- 
nence of heel. 


II. Second. 

III. Ihird. 

IV. Fourth. 

V. Fifth or little toe. The 

dotted line HH repre- 
sents the horizontal 
plane, wfiilst the dotted 
Kne V is in line with 
the vertical axis of the 
spine. 
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By the articulation* of the two innominate bones with each other 
in front at the pubic symphysis, and with the sides of the sacrum 
P«/v/s. behind, the osseous walls of the cavily of the PaLVis arc 
formed. This cavity is subdivided into a false and a true 
pelvis. The false pelvis lies between the expanded wing-Ukc portions 
of the two ilia. The true pelvis lies below the two dio^pectineal lines 
and the base of the sacrum, which surround the upper orihee or brim 
oi the true j^lvir., or pelvic inlet ; whilst its lower orihee or outlet is 
bounded behind by the coccyx, laterally by the ischial tuberosities, 
an<l in front by the pubic arch. In the erect attitude the pelvis is 
so inclined that the plane of the brim forms with the horizontal 
plane an angle of from 6o® to 05**. The axis of the cavity is curved, 
and is represented by a lino dropped perpendicularly from the planes 
of the brim, the cavity and the outlet ; at tlie brim it is Greeted 
downward and backward, at the outlet downward and a little for- 
ward. Owing to the inclination of the pelvis, the base of the sacrum 
is nearly 4 in. higher than the upper border of the pubic symphysis. 
The female pelvis is distinguished from the male by certain sexual 
characters. The bones are more slender, the ridges and processes 
for muscular attachment more feeble, the breadth and capacity 
greater, the depth less, giving the ^eater breadth to the hips of a 
woman ; the miet more nearly circular, the pubic arch wider, 
the distance l^twecn the tuberosities greater, and the aceta- 
bulum smaller in the female than in the male. The greater capacity 
of the woman's over the man's pelvis is to afford ^eater room for 
the expansion of the uterus during pregnancy, and for the expulsion 
of the child at the time of birtli. 

The femur or thigh-bone (fig. 16) is the longest bone in the body, 
and consists of a shaft and two extremities. The upper cxriemity 
P^mur, ^ ^ smooth hemispherical surface, in which an 

oval roughened fossa, for the attachment of the liga- 
mentum lores of tlie hip, is found ; from the head a strong elevated 
nei k passes downward and outward to join the upper end of the 
' shaft ; the place of j unction is marked by two processes or trochanters ; 
to the external or great trochanter are attached many muscles ; the 
internal or lesser trochanter gives attachment to the psoas and iliacus. 
A line drawn through the axis of the head and neck forms with a 
vertical line drawn through the shaft an angle of 30® ; in a woman 
this angle is a little less obtuse than in a man, and tlie obliquity of the 
shaft of the femur is slightly greater in the former than in the latter. 
The shaft is almost cylindrical about its centre, but expanded above 
and below ; its front and sides give origin to the extensor muscles 
of the leg ; behind there is a rough ridge, which, though called lima 
aspera, is really a narrow surface and not a line ; it gives attachment 
to several muscles. The lower end of the bone presents a large 
.smooth articular surface lor the knee-joint, the anterior portion of 
wliich forms a trochlea or pulley for the movements of the patella, 
whilst the lower and posterior part is subdivided into two convex 
condyles by a deep fossa which gives attachment to the crucial 
ligaments of the knee. The inner and outer surfaces of this end of 
the bone are roughs for the attachment of muscles and the lateral 
ligaments of the knee. 

The femur constitutes usually about 0-275 of the individual 
stature ; but this proportion is not constant, as this bone forms a 
larger element in the stature of a tall tlian of a short man. The 
human femur mescuts also a concave popliteal surface, thus difiering 
from that of Hthecantbropus, whose popliteal surface is convex. 
In the bones of some races the dorsal ridge of the thigh-bone (linea 
aspera) projects as a prominent crest causing the bone to appear 
" pilastered," a condition the amount of which is indicated by the 
increased relative length of the sagittal to the cqronal diameter of 
the bone. Pilastering, though characteristic of lower and primitive 
races of man, is never found in the anthropoids. The upper t^d 
of the femur in some races is sagittally flattened, a condition which 
is called plaiymeria. Its degree is indicated by the excess of the 
coronal over the sagittal diaxnetor in this region. 

The patella or Imee-pan (fig. 16) is a small triangular flattened 
bone developed in the tendon of the great extensor muscles of the 
PmtaUm anterior surface and sides are rough, for the 

, attachment of the fibres of that tendon ; its posterior 
surface is smooth, and enters into the formation of the knee- 
joint. 

Between ihe two bones of the leg tliore are no movements of 
pronatiqn and supination as between the two bones of the forearm. 
The tibia and fibula are fixed in position ; the fibula is always 
external, tibia internal. 

The tibia or shin-bone (fig. z6) is the larger and more important 
of the two bones of the leg ; the femur moves and rests upon its 
Tibia upper end, and down it the weight of the body in the 
erect position is transmitted to the foot. Except the 
femur, it is the longest bone of the skeleton, and consists of a in^ft 
wd two extremities. The upper extremity is broad, and is expah^d 
into two tuberosities, the external of which has a sinall articular 
facet inferiorly, for the head of the fibula ; superiorly, the tuber-. 
Qsities have two smooth surfaces, lor articpIatiQu with toe condyles 
of toe femur ; they are separated by an intermediate ^ciugb surface, 
from which a toon spine (toally a series of elevaBon^, projects, 
which gives attachments to the interarticular crucial %si^n;^ and 
semilunar cartilages of toe knee, and lies oppo^te toe Intercondylar 
fossa of toe femur. Hie shaft of the bone is Ihree-stded ; its inner 


surf^e is snbcntanooiis, and fonns the shin ; its outer and^osterior 
surftocB are for the origin of muscles ; the anterior border forms 
the sharp ridge of tie sfasn, and terminates superiorly in a tuberdc 
for the insertion of the extensor tendon of the leg ; the outer bolder 
of the bone gives attachment to the interosseous membrane of the 
leg. The lower end mi toe bone, smaller tlum the upper, is pro* 
longed into a broad process, internal malleolus, which forms the inner 
prominence of the ankle ; its under surface is smooth for articulation 
with toe astragalus ; externally it articulates with the lower end 
of the fibula. 

The tibia in most civilized races is triangular in toe section of its 
shaft, .but in many savage and prehistonc races it is two-edged. 
The condition is named ptaiycnemia, and is indicated by the pro- 
portions^ excess of the s^ttal over the coronal diameter. The 
loetal tibia has its head slightly bent backward with regard to the 
shaft, a condition which usually disappears in the adult, but which 
is shown in the prehistoric tibiae found in toe cave of Spy. In 
races that squat on their heels the front margin of toe lower end of 
the tibia is marked by a small articular facet for the neck of the 
astragalus. 

The fibula, or splint-bone of the leg (fig. 16), is a slender long bone 
with a shaft and two extremities. The upper end or head aitioulates 
with the outer tuberosity of the tibia. Tno shaft is four- t 

sided, and roughened for the origins the muscles. 

Separating the anterior from the internal surface is a slender ridge 
for the attachment of the interosseous membrane. The lower end 
has a strong process {external maUeolus) 
projecting downward to form the outer 
prominence of the ankle, mid a smooth 
inner surface for articulation with the 
astragalus, above which is a rough surface 
for toe attachment of ligaments which 
bind together the tibia and fibula. 

The foot consists of tlie tarsus, the 
metatarsus and the five free digits ot‘ 

^5. The human foot placed - 
in the prone position, with the 
.sole or plantar suriace in relation to the 
ground ; the dorsum or back of the foot 
directed upward ; the axis of the foot at 
about a right angle to the axis of the leg; 
and the great tM or hallux, which is toe 
corresponding digit to the thumb, at the 
inner border of the foot. The human foot, 
therefore, is a pentadactylous, plantigrade 
foot. 

The bones of the tarsus or ankle (fig. 
x 6 , Tr), are seven in number, and are 
aiTanged in three transverse xarmue 
rows — a proximal, next the 
bones of the leg, consisting of the astra- 
galus and 08 calcis, a middle, of the 
scaphoid and a distal next the meta- 
tarsus, consisting of the cuboid, ecto*. 

me.so- and ento-cuneiform. If the tarsal FtG. 17^-— Bones of the . 
bones be looked at along with those of right Human Foot < 
toe metatarsus and toes, the bones of toe 7 Tarsus, 
foot may be arranged in two longitudinal Metatarsus, 
columns — an outer, consisting 01 the os Phalanges. ‘ 
calcis, cuboid and the metatorsnl bones .^^neum ^ 

and phalanges of the lomtb and fiitli a Astragalus, 
toes ; an inner column consisting of the ^5 Cub^. 
astragalus, scaphoid, three cuneiform and « Raidcuiar 
the metatarsal bones and phalanges of toe Internal cuneifottn 
first, second and third toes. The tarsal, Middle ctme»fo«aL 
like the carpal bones, are short and, with <;» External cunSS^ 
the exception of the cuneiforms which are Tfie'^^'diglta Hb 
wedge-shaped, irregularly cuboidal ; toe dicated Ifolhan 

dor*^ aiid plaatM surfaces^are as a rule numerals, ci^iting 
rou^ for Ittaments, but as the astragali fcom the tibial tO the 
IS locked in between the bones of the fibularaide 
hg and the os calcis, its dorsal and ' ' 

plantar surfaces, as well as the dorsum of the^ os calcis, are 
smooth for articulation ; similarly, it? lateral surfaces are smooth 
for articulatiou vdth the two malleoli. The posteri^ surface of the 
os calcis projects baCkv/ard to form toe promitience of the heel. 
With this exewtion, toe bones have their aulierior and posferior 
surfaces smooth for articulation. Thek latenfi surfaces are 
articular, except the outer surface of the be t^s and cuboid, w! 
form the outer border ; and the inner su&ce bf the os 
scaphoid and ento-cuneiform, which form the inher border of thii 
tarsus. Supernumerary bones aw' occasional]^ found as iti the 
hand, ' . ■ . ■ ■ T 

The metatarsal bones and t!h< 


, , . ^ bf the tM a^ee in 

number and general form v™ toe metacarpal bones and toe phalanges 
in the hanoT The bones of th?, s^eat toe or hallux .me 
more massive than those of the 4>toer digits, and this wgK, 
unlike the thumb or Mllex,d6es not diverge from toeother digits, 
but Be. ahnoWpanOfel to i&*m. • vuw 

Efnhryo/egy.— The development of the appendicular skeleton 
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l)laoe in hie core of mesenchyme in the centre of each limb.^ This 
substance first becomes changed into cartilage/except perhaps iA the 
case of the clavicle, though there is at presont sdkne doubt as to how 
much of this bone is chondrified before ossification reaches it. 

The present belief is that, although a deposit of lime salts constitut- 
ing the process of calcification may and hecfuently does occur in 
cartilagu; true ossification or the orderly disposal of that deposit into 
bony, tissue can only take place through the intervention of osteo- 
blasts and osteoclasts, and as these colls are not formed in cartilage 
they must make their way in from the surrounding fibrous tissue 
which constitutes the perichondrium. 

The factors which determine the general shape and proportionate 
sice of each hmb bono are at work while the cartilage is being formed, 
because each future bone has a good cartilaginous model laid down 
before ossification begins. Calcification usu^ly begins at one point 
in each bone, unless that bone be a ooxnoound one formed by the 
fusion of two or more elements which were distinct in lower verte- 
brate types, as is the case with the os innominatum. 

It is interesting to notice that this centre of calcification^ which 
will later on be the centre of ossification, is usually in the middle of 
the shaft of a long bone, or, when a coboidal block of cartilage is 
dealt witiii as in the case of tiie carpal and tarsal bones, in that place 
wl^ch ^s farthest away from tlie periphery^ and which is hkely to be 
least well nourished. Tliere seoms> too> to be a general tendency for 
larger masses of cartilage to begin caloii)rmg before smaller ones. 
Contrasting these facts with the twhaviour of tumours, which .conh>.in 
cartilage and which are liable to undergo a process of calcareous 
degeneration tlic present writer is led to suspect that the calcification 
which pre^eoes ossification in cartilage may be a degenerative change 
brought about ^y ill-nutrition. However this may be, there is little 
doubt tj^ tlie calcification, once establisliod, acts as an attraction 
for blocid'Veseels, which probably bring with them osteoblasts, and 
the subleQuent ossification is a process which needs and receives a 
plentQ|q;|!i$ {Mpljy of nourishment After a long bone has reached a 
certam very often has extra centres of ossification developed 
at its jsi^ as well as at places where important muscles have raised 
iever-lifra knobs of cartilage on the zxtodt^ These extra centres are 
calletl;‘if|M^yrM/and it is convenient to distinguish three varieties of 
these-; p¥»s$me .epiphyses at the joint ends of long bones ; {b) 
tf action iplphys$St where muscles pull; and {c) aiwcistic epiphyseSy 
the ittedhuttoal causes of which are more remote, but wliich represent 
8tru<^res (tf i^rt^tqr import in the lowlier vertebrates. With regard 
to ttxe ^^tejiaure .epiphyses, they form a cap which protects the 
epMyst^ lincy, or plate of cartil^c, by means of which the bone hi- 
cryay' m but they are certainly not essential to the growth 

of a bOfilK l^atiSe they often do not appear until the bone has been 

f rQ|!iring,toift long time, while in birds they are not found at all. 

he ,traTOoxi epiph>^es are, in the opinion of the writer, originally 
pieces of cartgage which have the same nature as sesamoid cartilages 
developed in -iifie play of a tendon, where it presses against a neigh- 
bouring barl^esi^^^ model of a bone, and which, instead of remam- 
itig separate rouctures throughout life, as is the case with the patella, 
fuse early with the model against which they are puUed, and so fonn 
a knob. Tor practical puiposes the coracoid process of man may be 
regarded as an example 01 an atavistic epiphysis or perhaps of two 
atavistic epiphyses. (For further details on this subject see the 
writer's papers on epiphyses, Jour, Anat* and Phys» vol. xxxvii. 
p. 315 ; vol. xx^viii. p. 248 ; vol. xxxix. p. 402.) 

Turning now to the development of the individual bones of the 
axial skeleton, the clavicle, as has been, mentioned, is partly fibrous, 
and partly cartilaginous, but the exact proportions are still imperfectly 


Sternal epipbysb oMifies about Primaiy centre appears about 

aoth year > iaaes about 35th year. 5th or month of fisetal life. 



From Arthur Thornton, *Cunningham’i Text-Book of Anatomy, 

Fig. 18. — Ossification of the Clavicle. 

knowh ; Its primary centre U the earliest of all in the body to appear, 
while its sternal epiphysis does not come till the bone is fully grown, 
and ^ can have no enect on the growth of the bone* It is probably 
one of the atavistic class, afid is often r^arded as the vestige of the 
precoraO^d (see subsection on ct^parative anatomy), though it may 
represent the inter-clavicle, which, as has been pointed out in the 
article oh the axial skeleton, is quite distinct from epis;temum. 
It sometimes ^Is to appear at all 

The centres foi: the scapula are shown in the accompanying figures 
(fig. 19). G. B. Howes regarded the sub^racoid centre as the 
atavistic cpipljiysis fepty nting tly» c6r»CQi<l ;bone of lower verte- 

* By mesdhchyiiie is meant that part of the^hiesodenn, or middle 
layer of the embryo, in which the cells are irrelmariy scattered in a 
matrix, and arc not arranged in definite rbws br Sheets als in the 
coelom i c membrime. ‘ < 


brates, while the human coracoid he looked upon as the equivalent 
of the epicoracoid. The epiphyses in the vertebral border are ata- 
vistic and represent the supra-scapular element (see section below on 
ConopaYaJtiee Anatomy). 

In the humerus tlie centre for the shaft appears about the eighth 
week of foetal life, which is tlie usual time for prixnary centres. The 
liead, trochlea and capitellum have pressure epiphyses, while those 
for the tuberosities and condyles are of tlie traction variety. 

The ulna is a very interesting bone because there is no pressure 
epiphysis for its upper end. The upper epiphysis shown in fig. 21 
does not encroach upon the articular surface, but is a pure traction 
cpiphy-sis developed in the triceps tendon and serially homologous 
with tJie patella (a sesamoid bone) in the lower limb. 

In the radius there arc two terminal prei:sure epiphyses and one 
traction for the insertion of the biceps. 

I'he carpus o.ssifics after birth, one centre for each bone occurring 
in tlie following order : os magnum, 11 to 12 months ; unciform, 12 



to 14 months ; cuneiform, 3 years ; semilunar, 5 to 6 years ; trap- 
ezium, 6 years ; scaphoid, 6 years ; trapezoid, 6 to 7 years ; pisiform, 
10 to 12 years. 

Up to the tliird month of foetal life a separate cartilage for the os 
centralc f^e subsection on comparative anatomy) is found, but this 
later on fuses with the scapfiofd. It will be noticed that, broadly 
speaking, the larger cartila^nohs masses ossify before the smaller. 

The metacarpal bones have one centre each for the sliaft and one 
epiphysis for tlie head, except that for the tliumb which has one 
centre for tlie shaft and one epiphysis for the proximal end. 

The plialanges develop in the same way that the metacaipal bone 
of the thumb does. 

*rhe os innominatum has three priihary centres fot the ilium, 
ischium and pubis. 

The special centres for the crest of the Ilium are probably a serial 
repetition of those for the vertebral border of the scapula (see fig. 19) ; 
that for the anterior inferior spine is a purely human tmetion 
epiphysw connected with the use of the straight head of the rectus 
femoris iu the upright position. The centre for the pubic symphysis 
probably represents the epipubis of amphibians, while that for the 
tuberosity of the isc^um is the hypoischium of reptiles (see sub- 
section on comparative anatomy). The most anterior of the epi- 
physes in the acetabulum is the os acetabuU of lower mamm^, 
while the occasional one for the spine of the pubis is often looked on 
as the vestige of the marsupial bone of monotremes and marsupials. 
It will thus be seen that many of the secondary centres of the os 
inuominatiim are of the nature of atavistic epiphyses. 

The femur has two pressure epiphyses, one for the head and 
another for the lower end, and two ttaction lot the great and small 
trochanters. ‘ 

The cartilaginous patella does not appear until the third month of 
foetal life, tJmt is well after ,^e quadriceps extensor cruris, in the 
* tendon df which it is formed, is defined. Its ossification begins in the 
I third yeur. The paiteila is fisuAlly looked upon as the largest and 
mort typlca:! ekample of a sesamoid bone in the body. 

The tibia hns a pressure epiphysis at either end, but that for the 
upper tomes dbwn m frohtfio as to include a good deal the tubercle. 
In almost any other mammal, an^ often in man himsdf, it may be 
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seen that tbifi dowii*growth is a tiraction ^iph3rsis developed in the 
quadneeps tendon below tlie patella and joining the main upper 
epiphysis before uniting with the diaphysia or Shalt. 

The fibula has two pressure epiphjrses, the lower of which appears 
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At birth. About 5 years. About 12 years. 

I'ruiu Arihur Thoiuhuu, Cumungham’s Text-Book 0/ Anatomjf. 

Fig. 20. — ^Ossification of the Humerus. 

1 Appears early in 2ad month foetal life. 

2 For tuberosity, appears 2 to 3 years. 

3 For head, appears witliiu fir.st 6 mouths. 

4 For internal condyle, appears about 5 years. 

5 For capitellum, appears 2 to 3 years, 
o Appears about 12 years. 

7 Centres for head and great tuberosity 

coalesce about 5 years. 

first. The general rule witlr tlie long bones of the extremities 1 $ tJiat 
the epiphysis nearest the elbow or farthe.st from the knee is the first 
to appear and the last to join. 'I'he writer accounts for the neglect 
of this rule in the case of the fibula by tlie fact that the lower cartil- 
aginous end is larger than the upper (.see fig. 26). 

In the tarsus the cartilages are at an early stage arranged in three 


as a little bone at the back ol the astragalus, known al the os 

The centre for the talcageum appears in the sixth month of foetal 
lifei that for the astragalus in the seventh, the cuboid about birth, 
the external, middle and internal cunetfoims 
in the first and second years, while 
navicular is the last to appear in the third 
year. U will be noticed tliat, although 
ossification occurs in the bigger cartilaginous 
masses earliest, e.g- calcaneum astragalus 
and cuboid, the large navicular is the last 
cartilage to ossify^' and this is an exception to 
the general rule which is probably caused 
by some factor whi^ we do not at present 
understand. 

The calcaneum has a very definite traction 
epiphysis developed in the insertion of the 
tendo AchiUis behind. 

The development of the metatarsal bones 
and phalanges of the foot is the same as that 
of tM hand. 

For furtlier details and Utexature see 
J. P. M‘Murrich’8 Developmniof the Human 
Body (London, 190O) and L>. J. Cunning- 
ham’s Text- Book of (Edinburgh, 

1906). 

CoiinpairaHw Anatomy. — It is only When the 
class of pieces is reached that jpatred ap- 
pendages lure found, and there are two mam 
tlieories to account fpr their first occurrence. 
The one which is at present mos^ favoured 
lhat in some ancestral fi^es two folds ran 
along the ventro-lateral part of the body, 
like the bilge keels of a boat, and that these 
joined one another in the mid-ventral line 
behind tiie cloacal orifice to form the median 
caudal fin. Into these folds the segments of 
the body, including myotomes and myocom- 
mata, extended. La^ on parts of these 
, 8 Centre for small tuberosity fuses with were supprested, but m the pectoral 

other centres about 7 years. and pelvic regions they were retaified to form 

9 Appears about 11 or 12 years, paired fin^s. This theory was first f<^- 

10 lu&or epiphysis fuses with shaft about ®^adowed by Goodsir, and has been elaborated 

16 to 17 years hy Balfour, Ddhm and many others. It is 

11 Superior epiphysis fuses with shaft supported by the fact that ki wme elasmo- 

about 25 years. branch embryos the Whole length of the folds 

12 Fuses with shaft about 17 to 18 years. ' , . ' , . ^ 

' ’ The second theory is that the limbs are 

elaborated gills ; this was proposed by C. Gegenbaur, and has 
lately been supported by Graham Kerr. It is probable that the 
hmb giidlM are of later evolution than skeleton of the fins 
themselves. 

In dasmpbmnch, fishes (sharks and rays) there is a crescentic 


About 16 years. 


Fu!«» \ntb nhafi about tS y«an 



Fiiues vidi ibaft 18-20 yean 


Appears about 6 yeiurs 


Fu^ with shaft 

At birth. About it years.. About 16 y^, 

Fipm Arthur Thomson, Cunningbam’sT-raf^^«w*€)^|^««#<w^^ ' t 

Fig. ai.—TheOssificwtiott Of theUlna. i ' 

rows in just the same ivay teose of the hand but in 
proximal row the middle one (intermedium)., coirespondiM tp .the 
scxnilunar in the hand, fuses with the qjn the bbisl pidb to for^pa 
the astragalus, though sometimes a vestige 01 it seems to persist 



VnUfi viih 4hafi ao-as yaan ; , 

At birth. About la years. jAbout 16 years. 

Prom Arthur Thomson, Cunningham's Ttxt^Book i(f AntUemy. 

Fid. ai,---The Ossificktioh of the 

bar of cartilage (pectoral girdlc), oonciiive Upwaa?d| girdles the 
veptrsd aud I^eral, parts ol the body ; it is divided intg a dooial 
part (scapula) and a ventral part (precoracoid and oorAcoid) by a 


i8o 


SKELETON 


[APPENDICULAR 


facet foJ the articulation of the fin. This Off course is the glenoid 
cavity. In some forms, e.g. the shark Hcptanchus,* there 
is a perfenration in the vejitrah part ol the bar on eacii 
giraip* which possibly indicates the division between the 

precoracoid and coracoid elements. 

In many of the bony fish (Teleostei) the outline is obscured by a 

AppMn abotti ts 
y«sn ; fuMi •»*85 

yi«n 

Appemn about 
later end of snd 
m. of rueUit life 



Appears alx)Ut 
4tn m 


about 

m. of foetal 

Appears about 15* 
; fuses aa« 
as yean 

At birth. 


Xhilta about so years 


About 12 or 13 years. 

From Arthur Thomson, Cunningham's Ttxt'Book (ff Anatomy. 

Fig. 23.>~Ossification of the Innominate Bone. 

series of bones which connect the girdle with the skull and may be the 
precursors of the clavicle. 

In the Amphibia the dorsally-placsd scapula (fig. 27, S) has more 
dorsally still a cartilaginous plate, tlie supra-scapula (fig. 27, S.S), 
which may be calcified. The prccoracoid (ng. 27, P.C) and coracoid 
(Q are quite distinct, the former being in front (cephalad) and over- 
laid by a dermal txme, the clavicle (Cl). The attachment of the 
coracoids to the sternum has been noticed in section Axivl of this 
article. Uniting the ventral ends of the precoracoid and coracoid is 
the epicoracoid on each side (fig. 27, E.C). 

In the Reptilia the same general plan is evident, but in tlic lizards 



Fuses with shsft about ao-as years 

At birth. About xa years. About 16 years. 

From Arthur Tbanuon, Cunningham's Toxt^Boek nf Anatomy. 

Fig. 24. — Ossification of Femur. 


two clavicles are uuif^ed by a median dagger- 
ie interclavicle (fig. 27, I.C), which lies on a 


the ventral ends of 
like dermal bone, 

plane superficial to the sternum and epiconicoids.' 

In birds the scapula hlia the shkpe of a sabre blade, and there is a 
radSmentary acromion process, though this is Also indicated in some 


reptiles. The pre- and epi-coraocids are aborted, but the coracoids 
are very strong. The clavicles and interclavicle unite into a V- 
shaped bar which forms the furcula or " merrythought." 

In the Mammalia the Monotremata (Omithorh3mclius and Echidna) 
retain the reptilian arrangement of large coracoids and epicora- 
coids articulating with the sternum, while the clavicles and inter- 


Ftties with shaft about ao<3i years 



At birth. About 12 years. About 16 years. 


From Arthur Thomson, Cunningham's Text-Bmk of Anatomy. 

Fig. 25. — Ossification of the Tibia. 


clavicle are also largely developed ; the scapula too is more bird- 
like in shape than mammalian. In the higher mammals the scapula 
develops a spine and usually an acromial process, and has a triangular 
outline. As long as the forclimb is used for support, the vertebral 
border is the shortest of the three, and the long axis of the bone runs 



Fuses with shnft 
About 30^4 yoat'B 


the glenoid cavity decreases so that the long axis is now parallel with 
that of the body instead of being transverae. 

Above the monotremes too the coracoid becomes a mere knob for 
muscles, and no longer articu- 
lates with the sternum. There 
is thus a sudden transition 
from the way in which the 
forepart of the body is propped 
up on the forelimbs when the 
coracoid is functional (as in 
reptiles) to the way in which it 
is suspended lilm a suspension 
bridge between the two scapulae 
in pronograde mammals, the 
serratus magnus muscles form- 
ing the chains of the bridge 
(see fig. 28). 

The clavicle is often entirely 
suppressed in mammals ; this 
is the case in most of the 
Ursidae, all the Pinnipedia, 

Manis among edentates, the 
Cetacea, Sirenia, all Ungulata 
and some of the Rodentia. It 
is complete in all to Primates, 

Chiroptera, Insectivota (except 
Potamogale), many of the 
Rodentia, most Edentata, and 
all the Marsupialia except 
Peramcles. In to Monotre- 
mata it is fused with a well- 
developed intemlavicle, but in 
other mammals to inter- 
clavicle is either sumireised or 
possibly representea by the 
sternal epiphysis of the Clavicle 
of to Pnznates. The pre- 
coracoid as a distinct structure 
entirely disappears, though vestiges of it may remain in to 
cartila^ous parts of the clavide. 

The chief modifications of the humerus are the development of the 
pectoral ridge, which is large whenever the pectoral muscles are strotig, 
and is represented in man by the outer lip of the bicipital groove 
and to supracondylar toramna. In the tuatera lizard (Sphenodon) 



Appears about 
and year 


Fuses with shaft 
^ about 19 years 

At About About 
birth. 12 years. 16 years. 

From Arthur Thomson, Cunningham's 
Ttxt'Book 0/ Anatomy. 

Fig. 26.— Ossification of Fibula. 
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there are two of these, one on the outer side for the musculo-spiral { 
nerve, and one on the inner for the median nerve ; in other living j 
and fossil reptiles one or other of these may be present. 
J"® The three bars bounding these two foramina m Sphenodon I 
bnwrm, sometimes regarded as indications that the humerus | 
contains vestiges of three fin rays in its evolution from the fin of the 
fish. Li the mammals the internal supracondylar (entepicondylar) { 

foramen is most erratic 
in its appearance and 
disappearance, very few 
orders being without 
some family or genus 
which shows it. In some 
mammals, e.g. dog, a 
suprairocMear foram$n is 
present just above the 
trochlea : it transmits 
nothing. Epiphyses arc 
found in this, as in 
other long bones, in 
amphibianB, reptiles and 
mammais, but not in 
birds. 

. In the tailless am- 

while in the Urodela 
E.C Epicoracoid. and reptiles tiiey are 
St Sternum. always distinct. In some 

E.S Epi- or omo- fisards (Iguana, Spheiio- 
stemum (dotted don, &c.) the olecranon 
deep to inter- epiphysis remains a 
clavicle). distinct sesamoid bone 

just as the patella does, 
and this is also the case in some bats. In the pronograde mammals 
the radius is in a position of permanent pronation, and is a much 
_ more important bone than the ulna, which is sometimes 

Srf * suppressed, so that little more than the olecranon process 
remains {e.g. horse^ girafie). In the lower Primates the 
ulna articulates directly with the cuneiform and (some- 
times) pisiform bones, and is not shut ofi from the carpus by a 
meniscus as in man. 

The carpus of the higher vertebrates may be reduced from a gener- 
alized typo by the fusion or suppression of certain of its elements. 

A perfect generalized type is not known to exist in any 
emmuM vertebrate, though it is very closely approached by the 
primitive reptile Sphenodon. In such a type the bones 
are arranged in three rows ; proximal, nearest the forearm, middle 
and distal. There are five bones in the proxinud row, which bear the 
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tioa of a Generalized Form of Shoulder 
Girdle. 

S Scapula. 

C Coracoid. 

G Glenoid cavity. 

Cl Clavicle. 
l.C lulerclavicle. 

P.C Precoracoid. 




Fig. 28. — Diagrams representing the change of Mechanism in 
supporting the Thorax in the Reptilian (A) and Mammalian (B) 
types of Shoulder Girdle. 

St Sternum. H Humerus. The dotted hue 

C Coracoid. represents the serratus 

, S Scapula. magnus muscle. 

Tr Section of trunk. 

following names, beginning at the outer or radial side of the wrist ; 
(1) Radtale margin^ (fig. 29, R.M) ; (2) RadteUe (R) ; (3) Jfiter- 
medium (I) ; (4) Ulnare (U) ; (5) Ulnwre martinale (U.M). In the 
middle row there are two : (i) Cenirale r0dime (C.R) ; (2) Cenirale 
ulnare (G.U).^ In the distal row there are again five bones, which 
are spoken of as the first, second, third, fourth and filth distalia, 
Sphenodon has all these bones except the radiale maiginale. 

In many of the urodele amphibians, s.g. the s a l ama n der and newt 
(Molge), thie carpus is very generalised, the only elements wanting 
being the radiale marginaie, nlnare marginaJe, centrale ulnare and 
distale V. In the tailless forms (Anuta), however, it is more special- 
izod, although the radiale marginaie is sometinies present and by some 
morphologists is spoken of as the prepottex. When only four distalia 
are present it is doubtful whether the fifth is suppress^, or whether 
it has fused with i±ie fourth. 


In Reptilia the carpus is often very generalised, as in*Spheno- 
don mid Chelydra (see fig. 30). 

In rile birds the radiale mJad ulnafe sfe distinct, but the distal bones 
are fused with, the metacarpus to form a carp<h-metaowtpus. In 
Mammalia various examples of<iusion and suppression occur. All 
that space will here allow is to attempt to show how the human 
carpus is derived from the generalized type. In man riie radiale, 
radiale ma^inale, and centrale radiale fuse to form the scaphoid ; the 
semilunar is the intermedium ; the cuneifonn tho ulnare ; and the 
pisiform the ulnare marginaie. 

The trapezium and trapezoid arc distalia 1 . and II. ; the os 
magnum (fistale III. fused with the centrale ulnare ; while distalia 
IV. and V. havo eirixer fused to lorm the imciform, or, as some 
behove, distale V. has been suppressed. 

In some mammals the radiale marginaie is very large, e.g. mole and 
elephant, and is regarded as a stage in the evolution of a digit on the 
raclial side of tho poUex, hence named the prepollex. In the Cape 
jumping hare {Peaeles) this d^it is two-join ted and bears, a rudi- 
mentary nail. Feebler indications of another digit on the ulnar side 
of the carpus, called the are sometimes seen in relation 

with the pisiform, which is therefore no longer regarded as a sesamoid 
bone, but, with the radiale marginaie, as a stage in the progress from 
a pentadactylous to a heptadactylous manus. The centr^ radiale 


* tn the ^anit ^laMander of I|ftPnn (Megalo-batr^clius) ^rec 
centralia are sometimes found, so that possibly the generalized 
911^^8 should have tfiree instead of two of these element^ in the 
middle row. 




Fig. 29. — Diagram 
of a generalized carpus. 

Rad. Radius. 

Uln. Ulna. 

R.M Radiale margin- 
R 

I Intermedium. 

U Ulnare. 

U.M Ulnare marginaie. 
C.R Centrale radiale. 
C.U Centrale ulnare. 

D Distalia. 

M Metacarpalia. 


of the ^ight Manus of a 
Water Tortoise {Chelydra 
serpentina). After Gegen- 
baur. 

U Ulna. 

R Radius. 
u Ulnare. 
i Intermedium, 
r Radiale. 
c Centrale. 

1-5 The five bones of the 
distal row of the carpus. 

The five ifieta* 
carpals. 


S ersists as a distinct bone throughout life in many monkeys, as also 
oes the radiale marginaie. 

In the suppression of digits in vertebrates a regular sequence 
occurs ; the poUex is the first to go, then the miirimus, index litid 
annularis one after another, so that an animal like the horse, Which 
has only one digit, has lost all except the medius. 

In tlie mammals the nuifiber of the phalanges usually corresponds 
with that of man, though m the lower vertebrates they often 
much more numerous. > i 

When the extremity is modified to form a paddle, as vx Ichthyo- 
saurus and the Cetacea, the phalat^ges are often greatly increased in 
number. 

In the elasmobwch fishes ^ pelvic girdle is a sepetition of the 
pectoral though it is not quite so well marked. The acetabulum 
corresponds to the glenoid .cavity, and ,the ipwt oi the 
girdle dor^ to this is the iliom ; the. ventral uniting 

with its fellow ^ the middin^ is the ischio^pubis, the two • ^ 
elements of which are sometimes separated by a small foramen for 
the p^sage of a nerve, \yhen this is the case the anterior (cephaho) 
part is the pubis, and is in series with the pzecoxacoid, while rile 
ischiuxfi (caudad) repeats the coracoid. 7] 1 

In Amphibia thacormexion between the ilium nnd saonim Wmes 
established) and sbme ox the extinct Xabyrinthodontia hfiva separate 
— ...» though in existing forms the isc^um 

_ iMuahy , a bifid cart^e in front 

(cephuad) of the pubes, m the mtddine, which is eaiiea the epip$ebis 
tsee au!l^riOn.on emt^ology). , ; , 

Xh the Beprilia the ilmm always projects backward towaide the 






[VISCERAL 



tail ; tt^ ischia 'usually meet in h. ventral ischial symphysis, from 
which a cartilage or bone projects backward to support thSe anterior 
Up of the cloaoal orihoe ; this is the hypoimhiuM, a structiiro whidi is 

traceable throughout the Verte- 
brata to man (see fig. 31). 

The hypeischium and epipubis 
are parts of a cartilaginous pelvic 
Btamum, the former representing 
the xipmstemum and the latter 
the epistemum of the shoulder 
girdle (see F. G. Parsons, “ Epi- 
physes of the Pelvis/* J. Anai. and 
Phys. vol. xxxvii. p. 315). The 
pubis may or may not form a 
symphysis ; occasionally it is 
double and then a pre- and post- 
pubis are recognized. 

In birds the ilium extends for- 
ward and backward, and is fused 
with the vertebral coluixm, as has 
been noticed in section A^al of 
this article. The ischia and pubes 
do not form a symphysis except in 
the struthious birds (ostrich and 
rhea). The acetabulum is always 
(The dotted part is cartila- perforate, 
ginous, the white and darkly In mammals the ilium projects 
shaded parts bony.) forward toward the head, and an 

ischio-pubic sy^hysis is common, 
though sometimes it is only pubic as in man. In Echidna among the 
monotrepies the acetabulum is perforate as in birds. In the mono- 
tremes and marsupials jpart of the external oblique muscle is ossified 
to form the mmf$npial bones ; these are sometimes regarded as part 
of the epipubis, though it is more probable that they are merely 
adaptive strengthenings of tlie external obUque to support the 
traction of the pouch. A cotyloid bom (05 aceiabuli) is usually 
present, at all events in early life, and it often shuts out tlie pubis 
from taking any part ip the formation of the acetabulum. 

The femur la compiaiatively a very stable bone. Sometimes, 
especially iu the odd-toed ungulates (Perissodactyla), the 
p ridge forms a large third trochanter, While in 


Fia. 31. — Pelvis of Sphenodem 
lizard. 

A Pubic symphysis. 

B Ischial symphysis. 

C Epipubis. 

D H3rpoischium. 


most 


mammals,' though'^ not in ungulates,' there are two 
sesamoid bones^ called fabellae, developed in the gastrocnemius 
just above the condyles. 

The patella first appears in the reptiles, though it is not present 
in all of them. Most of the Lacertiua show it as a small sesamoid 
PatoUa structure in the quadriceps extensor tendon. It is 

* present in all birds and mammals, with the exception of 

some bats. In most marsupials it remains cartilaginous throughout 
life. 

The tibia and fibula fuse in the Anura and also iu some mammals 
(e.g. rodents). I'he fibula is often nearly or quite suppressed in birds 
TibiM! mammals, while in birds the tibia fuses with the 

fibaim proximal row of tarsal bones, so that the aakle joint is 
* obliterated and a tibio-tarsus fpnned. Iu the. marsupials 
the upper end of the fibula is large and may articulate with the femur 
in certain positions of tire knee, but, as a whole, it reaches its maxi- 
mum development in the Cc^ivora in the aquatic suborder of 
which (Pinnipedia) rt is as large as the tibia. It is curious that the 
only epiphysis which occurs in the long bones of birds is in the head 
of the tioia of the Gallinaceae. 

In the tarsus the bones are arranged on the same generalized plan 
as in the caipus ; the proximal row consists of ithiate marginale^ 
Taraua. intornudium^ fibulare and pbtilare marginale ; the 

middle row as far as we know only contains one centrale, 
while the distal row has five distalia. 

It is more difficult to trace the fate of these structures in existing 
vertebrates than it ia with the cs^al bones. In man the astragalus 
probably contains the tibiale, tibiale miuglttale and intermcaium, 
the latter structure possibly accounting for the occasional os tri- 
gonttm, already mentioned m the subscctiba on embryology. The 
fibulare and fibulare marginale probably form the calcaneum, though 
it is unlikely that the epiphysis at the back of that bone represents 
any integral part of a generalized tarsus. The centrale persists as the 
navicular, while the f£ree cuneiform represent tarsaUa 1., 11 . and IU. 
andHthe cuboid tarsalia IV. and V., unless V. is suppressed as .some 
believe. Vestiges of a prekallux are found in the Cape jumping hare 
and bther rodents, though ' they are usually more cfosely connected 
with the navicular and inteitial cuneiform than with the bones of 
the proximal row. The large size of the hallux in man is an adapta- 
tion to the'exeet position. 

Most of the remarks already made about the metacarpals and 
phalanges of the hand apply equally to the foot, though there is a 
greater tendency to reduction of dl^ in the hind lifiib than in the 
fore. 

For further details and literature see S. H. Reynolds, Veriebrate 
'Skeleton (Cambridge, 1897) ; W, Flower add H. Gadow, 0 ,$teology 
of fk$ Mammalia (London, 1885) ; R. Wiedetnbeim, Coekpayative 
Anatomy of Vertebrates yodbiptod by W. N. Parker (Lond0n,;,t9df) ; 
Cf GegrnhRviTfVergiHch' A Hat: idn wii^bettfere (Bd. ii)' (Leipzig, lobi). 


Visceral. 

;In the lower vertebrates as well as in the embryo of man, a 
number of cartilaginous or bony arches encircle the mouth and 
pharynx (anterior part of the food tube), just as hoops encircle 
a barrel. There is little doubt that, when they firet appeared 
in the history of evolution, all these bars supported gills and 
bounded gill slits, but in all existing types the first arch has been 
modified to surround the mouth and to act as both upper and 
lower jaws, gaining in different animals a more or less complete 
connexion with the cranium or brain-containing part of the 
skull. The first of these visceral arches, therefore, is known 
as the oral or jaw arch and, as has been shown, the muscles in 
connexion with it are supplied by the fifth nerve (see Muscular 
System ; and Nerve : Cranial). The second visceral arch is 
the hyoid and Ls accompanied by the seventh or facial nerve. 
The third visceral or first branchial arch of most writers has the 
ninth or glosso-pharyngcal for its nerve supply, while the arches 
behind this are supplied by the vagus or tenth nerve. 

It will be seen, on reading the subsections devoted to embry- 
ology and comparative anatomy, that in man the maxiUa, palate, 
internal pterygoid plate, malar and tympanic bones as well as 
the ear ossicles, mandible, hyoid bone and thyroid cartilage are 
developed in connexion with this visceral skeleton. Of these 
the ear ossicles are described in the article Ear, the thyroid 
cartilage in that on the Respiratory System, while the other 
bones, with the exception of the hyoid, are treated under the 
head of Skull. It tWefore only remains to describe here the 
hyoid bone of man. 

The hyoid bone, so called from its likeness to the Greek letter v, lies 
in the upper part of the neck in close connexion with the root of the 
tongue and just above the thyroid cartilage of the larynx. It con- 
sists of a body across tlie mid- ventral line and a great and small cornu 
on each side (sec fig. 1). 

The body {basihyal) is rectangular with its long axis placed hori- 
zontally ; behind it is markedly concave both from above down- 

it . 
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Fto. 32. — Hyoid Bone, anterior surface (enlarged). 

ward and from side to side. In front it attaches 
but behind it is smooth and is separated from 
membrane by a bursa. From its upper border this 
downward to the thyroid cartilage. The great cornua [thyrohyals) 
are attached to each side of the body by cartilage until middle life 
and afterwards by bony union. They curve upward and backward 
round the side of the phaiynx and are laterally compressed. To 
their inner surfaces the myrohyoid membrane is attached, while thev 
kaob-Uke ends are connected with the superior cornua of the thyxmd 
cartilage by the lateral thyrohyoid ligaments. 

The small cornua (ceratohyals) are conical structures about a 
quarter of an inch long attached to the upper part of the body at its 
junction with the great cornua. It is only in late life that they 
become united with the body by boiiy union, if they ever do so. At 
their apices they are connected Wirii the tips of the styloid pro- 
cesses by the long stylohyoid ligaments (epihyala). 

> 3 ntbryology,^In the early embryo (see Mouth and Salivary 
GfLAHos) the mandibular procesKs grow fdrwatd on each side of the 
slit-like stomatodaeum or primitive mouth, and at length join one 
another in the mid-ventral line. From the proximal part of each of 
these another process, the maxUlafy, grows forward (ventrad), only 
mote slQwly, to blend with the ffouto-nasal process. In each of these 
^ocesses curtilage is formed in the lower vertebrates, which in the 
case of the mandibk^ (lowi'r jaw) reaches to the mid-venttal line and 
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iornitt what is knqwn as MeckeFB qartilage ; Imt In the maxillary 
process the stage oi chondrihcation is suppressed in man and other 
mammals, and the palato-quadrate cartuaginous bar which is so 
evident in embryo hshes and amphibians is not iormed. It will thus 
be seen that both the maxillary and mandibular bars are derivatives 
oi the hrst visceral arch. In the maxillary process a membrane bone 
IS formed which blends with the sphenoid to form the internal 
pterygoid plate, while in front (ventrad) of this the upper jaw 
(maxilla) is developed in membrane by several centres. Of these, 
according to the usual description, (i) forms the body of tlie bone on 
the outer side of the infraorbital canal ; (s) forms the body of the 
bone on the inner side of that canal ; (3) forms the nasal process and 
the socket for the canine tooth; (4) makes the posterior three- 
quarters of the palatine process; while (5) and (6) form the pre- 
maxilla, each of the latter contributing a socket for one of the two 
incisor teeth. When tliese premaxillary sutures fail to unite, the de- 
formity known as cleft palate is produced and this may occur 
either between the lateral incisor and the canine or between the 
central and lateral incisor teeth. The recent researches of Professor 
E. Fawcett point to the conclusion that these centres are not really 
as numerous as is generally thought. He regards (i) and (2) as a 
single centre which grows up round the infraorbital canal, while the 
premaxilla he need not necessarily have two centres. The 
maxilla^ antrum is first developed as an outgrowth from the 
cartilaginous olfactory capsule mto the membranous maxilla, 
tliough the cartilage soon disappears. The»palate bone is developed 
by one centre which is formed m what will be the vertical plate oi 
that bone in the membrane, behind the centre or centres for the 
body of the maxilla and at a little later date (see R. Fawcett, Journ. 
Anat. and Phys, vol. 40, p. 400). 

The mandibular or Meckel*s cartilage is continued up into the 
tympanum where it joins tlie proximal end of tlie cartilage of the 
second or hyoid arch, and it is from this junction (^omandibular 
plate) that, according to H. Gadow, Anal, Aneeiger, Bd. 19, p. 396, 
the malleus and incus bones of the middle ear are developed (sec 
Ear). Between the slender process of the malleus and the region of 
the inferior dental foramen, the cartilage later on disappears and its 
fibrous sheatli forms the long internal laleral or sphemmandibular 
ligament (see fig. 33. L.I.L). 

Hitherto each half of the lower )aw has been considered to be com- 
posed of several distinct skeletal elements, homologous with the 
elements found in the jaws of lower vertebrates. This view is still 
held by Professor K. von Bardeleben, who contends that there are 
present in the lower jaws of man and mammals six separate elements, 
the os mentale, coronoid, condyloid, angular, marginal and dentary. 
The researches oi B. Henneberg, Professor £. Fawcett anid of Dr A. 
Lowe, however, are so complete and correspond so closely that one 
cannot help believing that the human lower jaw, at all events, is 
ossified from one centre only on each side, which appears in membrane 
near the symphysis and extends into a small part of Meckel’s cartilage 
near the incisor tooth senns. From this centre, which represents the 
dentary of lower vertebrates, the whole adult bony jaw is formed and 
the greater part of Meckel’s cartilage disappears by a process of 
resorption. But, although this bone is mainly membranous, patches 
of cartilage appear in the coronoid and condylar processes as well as 
near the symphysis and perhaps at the angle, ihese, however, do 
not ossify by separate centres, but are invaded by the main denta^ 
OBsi^tion already described. It seems eyident, therefore* Jthat in 
man the process of ossification is slurred over although some of the 
original elements of ths lower vertebrates ate repeated as tehiporary 
cartilaginous maases, s.g. coronary, condylar and angular, £. 
Fawcett, ” Thesis for the Degree of Doctor of Miedlcme,’* University 
Library, Edinburgh, 1906 ; also A. Lowe, Devehmment of Lower 
Jaw in Man,** Proe. Anat. Soc. of tiie University of Aberdeen, 1905, p. 
59. In the latter paper the literature Is reviewed.) 

At birth the two halves of the mandible are separate as they are 
rhroughout life in many mammals (s.g. rodents), but in man they 
join together rabout the end of the first year. . 

ends of the first and second viscerS^^rches unite to form ^he^hyo- 
mandibular plate from Which, following H. GadoW, mdlleus and 
meus are derived. The stapes is also probUbW formed from the 
proximal end of the second or hyoid aceh (4ec fig. 33, St)iiand Just 
ventral to this the cartilage of the arch fuses with tlmt of the periotic 
cap'^ule, where It Is later on ossified as the tympanohyOl element of 
temporal bone (fig. 33, T.H). From this point the cartilage becomes 
free from the skull and runs round the pharynx untli it meets its 
fellow of the opposite side in tlie mid* ventral That part, of the 

cartilage which is nearest the skull remains as ^e styloh^yal^ elem^ 
(fig- 33i S.H) and this later on ossifies to form the styloid process 
which i^es with fhe tympanohyal between ‘twenty and twddty-fiye. 
For some distanice beyond the stylohyal element^the caiifila^> de- 
generates into fibteus tissuie forming the styh^oid, ligament t M's 
represents iheepikyal element, and occasionajyiy inst^pf degenefiat- 
ihg it ossifies to, form ^ abnorinarbone (fig. 33, E^n). lyear the 
middle line the cartilage pers^ts as^e eeratoHylU ehhfienf bt’fariiw 
eornu oi the hyoUt bone (fig. while ' the imoet ventral paht, 

where it fiwes with its fellow of the opposite side as, well as with the 
ventral part of thh thfri! atch, is the fcnWfiyW orfcody o/’/fis hyoi'd bone 

(fig-33,B.H). 


The dbrsal port of the cartilage of tfae^tiusd arch is wantftig, but its 
lateral part forms the thyrohyat or greal comu of tke- hyoid bone (fig. 
33, Xh.Il), while it^ventral part fuaes with its fellow bf ‘the opposite 
aide as well as with tlie ventral part of the second arch to foxsn the 
body of the hyoid bone. The fourth and fifth arches only develop 
cartilage in their voatro-latetal ports and fuse to form the thyroid 
cartilage of the laorynx (fig. 33, Th.G) (See Respiratory SvstbIi). 

For further details see J. P. McMurriCh, Development of the Human 
Body (1906) ; A. Keith, Human Enibryology and Morphology (1905) ; 
H. Gadow, “ Modifications of the first and second Visceral Arches,*’ 
PhiL Trans, vol. xyp (r8fiifi),.and " The Evolution of the Auditory 
Ossicles,” Anat. Anseiger^ Bd. xix. (1901). 

Comparative Anatomy . the Amphioxus the pharynx is Stifiened 
by chitinous bars which lie between the gill jtlitS, but it Is unlikely that 



Fig. 33. — Diagram to show the fate of the Visceral Arches in man 
and (with modmeations) other mammals. Membx^ne bones white. 
Cartilage and cartilage bones black. Cartilage which hhs degenerated 
into ligaments dbtted. 
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these hiw teally homologous With the visceral skdeton of hi^r 
fonfis, though, ih serving the sariie purpote, they are‘ oerh^ly 
analogous. , ' 

Among the Cyclostomata fhags and lampreys) there |s an arrange- 
ment known as the ” biOttauai basket,** Vmch has a inote super- 
ficial position than the visoerdl Arches of fish and probably cOrre- 
spofids to the extra-branchials of those vertebrates. The oral and 
hyoid arches are very rudimentary and probably have degenerated 
in conteduefice of the stictdrial mbde of 'nourishment. In the Elasmo- 
branchii (sharics andray^) the vi^ral skeleton 'is Ontlrbly cartil^fi- 
oUs. In m shore primitive typed ‘soeh as the domb-toothed ,eimrk 
(Notidanus) ^e oriEd and hyb^ arches ate quite distinct. dnll 
ateh ccinsism bf the upper jaW, W ^^dto^auadtabs barHlaget O^ tlte 
lower jaW, ' or MeMh^tdeHlagt ; ‘mete Wticulate with one 'impthfr 

‘ ■ “^‘Bewhd these and disiittCt lrote 

bf Hfspensoriistd^ jhW articUla- 
6n the other hattd, ^^6 oral Aith 
pttedmal tegiheht‘bf the hyoid 
ith tife bybid>d li^^lar (^) 
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ardh; which, wWde It cbnhectS;t ^ 

arches with me skull ' lA'c^d riie hvotnaindib — _ 

tJT^'of TOSpertitoririmw tetteeti ^ 

Below the hyomandibular cartilage the hyoid ateh bias t#b^ other 
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segmfeutiE^ the ceratobyt^ luterally md the htuikyal ventrally where 
itiluees \^th its ieUow ot the oj^site side. Sometiines aa ^hyal 
iotervenes betwe^ the hvomandibular lUid tiie^ceratohyal. ^hind 
the hyoid arch, are usually £ve branchial aurches, thou|^ in Hept- 
anchtts there ate as many as eeven. These an divided into a numW 
oi segments^ and outside these there is often another series of arches 
called Bxtra-branchials which are probably homologous with the 
branchial basket of the Cyclostomata. 

The chimaeroid fishes are called Holocephali because in them the 
palatooqiiadrate bar is fused with the rest of the skull In the bony 
ganoids and telcosteans (Teleostomi) the palato-quadrato bar ossifies 
to form the palatine, ecto>, meso* and meta-pterygoids and quadrate 
bones from before backward, while outside these is another row of 
dennal bones formed by the prsmaxiHay maxilla and jugal or malar. 

In the lower jaw, Meckel's cartilage is ossified at its proximal end 
to form tlie artiaular honCf but distally it remains and is partly en- 
cased by the dentairy, and mure posteriorly by the angular ^ both of 



In the Reptilia the site of the palato-quadrate bar is surrounded 
by the same Kxies of bones that are found in the Amphibia, but in 
lizards and chelonians a para-guadra$e bone is found which, according 
to E. Gaupp, is the pr^rsor of the tympanic ring of mammals. 
In the crocodiles the maxilla and palate grow inwards to meet one 
another and so form a hard palate. The mandible has dentary, 
splenial, angidlar, surtmgular, arttcular and coranoid ossifications and 
in some cases a menUMmchellian as well. The quadrate bone with 
which it still articulates is becoming included in the wall of the 
tpapanic cavity, and, according to H. Gadow, it is this bone and not 
the par^uadrate which will become the t^panic of maminRls. 
The hyoid arch is sometimes suppressed in snakes, but in Sphenodon 
its continuity with the columella or stapes can be demonstrated. 

The branchial skeleton is reduced with the cessation of branchial 
respiration and only the ventral parts of two arches can be seen ; 
these unite to form a plate with the hyoid ijiasikyobranchidl) and with 
this the glottis is closely connected. In birds the morphology of tiie 
visceral skeleton is on the reptilian plan, and, although the modi- 
fications are numerous, they are not of special interest in 
elucidating the problems of human morphdogy. 

In the Mammalia the premaxilla, maxilla, palate and pterygoid 
bones can be seen in connexion with the re^n where the palato- 
quadrate cartilage lay in the lower Vertebrata (see fig. 34). 
The premaxiUa b^rs the incisor teeth, and except in man the 
suture between it and the maxilla is evident on the face if a 
young enough animal be looked at. The maxilla bears the rest 
of the teeth and articulates laterally with the jugal or malar, 
which in its turn articulates posteriorly with the zygomatic pro- 
cess of the squamosal, so £iat a zygomatic arch, peculiar to 
mammals, is formed. Both the maxilia and palate form the hard 
palate as in crocodiles, though the pterygoid bone does not do so 
but fuses with the ^henoid to form the internal pterygoid plate 
(see fig. ^4, Pt). The mandible no longer articulates with the 
quadrate but forms a new articulation, by means of the con- 
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which are membrane bones. The jaw joint therefore is between the 
quadrate and the articular. In comparing this description with the 
section on human embryology it will be seen that ccaiain bones, like 
the palate and pterygoids, which in the fish aro ossifications in 
cartilage, become in the hi^er vertebrates membrane bones, and so 
it is clear that too great stress must not be laid on the histological 
hi^ry of a bone in determining its morphologiasl significance. 

The branchial arches of the Teleostom closely resemble those of 
the Elasmobranchii Concept tl^t they are ossified and that the ex^a- 
branchialH have disappeared. . 

, the. Dipnoi (mudM) the suspenaorium is autostylic,.and either 
five six branchial arches are. present In the Amphibia, too, the 
suspensoriom is autostylic, the palato-quadrate bar remains ^largely 
cartilaginotg. though its posten^ p^ is often ossified to form the 
qua^te. membranous frenjaxiUa, maxilla, palatine, pterygoid, 
quadratojugal apd squamosal dqi^s are developed in connexion with 
it, though .it is ifiteresting to notice that the pterygoid is sometimes 
p^y cartilagmoiis and the quad^tQ;-j^l is abSmt in the tailed 
lonns (Urodeia). In the lower javr a spiral element has appeared, 
xndin the frog a cartj^^nous mgnlo-mqcMelliqn bone developfl close 
tor.the symphysis. |n ^ larval stages tibiero.are rudiments of four 
bimehial arches, behmo hyoid, mit in jaiult ^ese are re- 
duced in the Anura and their venm ends are wtud mto a broad 


quadrats has probably become the tympanic 
hone. In many mammals (s.g. Carnivora) this bone swells out 
to form the bulla tympani. The derivation of the auditory 
ossicles has been discussed in the section on embryology as well 
as In Ihe article Ear. The presence of a chain of oBsicles is 
peculiar to the Mtt.tnmft.Ha- 

In many of tiie lower mammals (s.g. Ungulata and Carnivora) 
the hyoid arch is much more completely ossified than it is in 
man, tympano^, stylo~, epu, cerato* and basihyal elements ^all 
being bony (see fig. 34). It is of interest to notice that in fhe 
hares and rabbits the body of the hyoid has occasionafly been 
found in two pieces, indicating its derivation from the second 
and third visceral arches. The fourth and fifth arches, which 
form the thyroid cartilage in mammals, are considered in the 
article Rbspxratory System. 0 

For further details see S. H. Reynolds. The Vertebrate Sheleton 
(Cambridge, 1897) ; W. Flower, Osteology of the Mammalia 
(London, 1885) ; R. Wiedersheim, Comparative Anatomy of 
Vertebrates, adapted and translated by W. N. Parker (London, 
1907) ; C. Gegenbaur, Vergleich, Anat. der WirbeUiere, Bd. i. 
(Leipzig, 1901). (F. G. P.) 

SKELTON, JOHN (t. t46o-»x529), English poet, is variously 
asserted to have beloi^d to a Cumberland family and to 
'n. ^ • 1 ^.1 have been a native of Di&i in Norfolk. He is said to have been 

♦indicates fhepfitftof the cranium to “ probably the one Scheklton mentioned by William 

which the cDfidyle is articulated. Cole (MS. Atheth Cantdbf,) as taking his M A. degree in 1484. In 

1490 Caxton writes of him,in the preface U>The Bake of Eneydos 
compylei by VyrgyU, in terms which prove that he had alr^y 
won a reputation as a scholar. “ But I pray mayster John 
Skelton,” ne sajrs, “ late created poete laureate jn the ua3rverBite 
of Oxenforde, to oversee and correct this sayd booke ... for 
him 1 know for suffyeyent to expowne and englysshe every 
dyffyculte that is tterin. For he hath late translated the 
epystlys of Tulle, and the boke of dyodorus siculus,^ and diverse 
other works ... in polysshed and ornate termes craftely ... I 
suppose he hath drun]i»n of Elycons well.” The laureateship 
referred to was a degree in rhetoric. Skelton received in 14^3 
the same honour at Qunbridge, and also, it is said, at Louvain. 
He found a patron in the pious and learned countess of Richmond, 
Henry VIL’s mother^ for whom he wrote Of Mannas Lyfe the 
Peregyrradoun, a translation, now lost, of GuiUaume de Deguille- 
vUle’s PMerinage de la tfie An ^ Of the death of 

the noble prince Kynge Edwarile the iorili^” included jn some of 
the editions of < the Mirrar for Magistrates, and another (1489) 


^ The MS. of this translatiou is pieaerved at Corpus Christi College, 
Cambridge. 
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on the death of Henry Percy, fourth earl of Northumberland, 
are among earliest poems^ la the last decade of the century 
he was appointed tutor to Pidnce Henry (afterwards Henry VIII.). 
He wro^ for his pupil a lost Specukm principis, and Erasmus, 
in dedicating an ode to the prince in 1500, speaks of Skelton as 
“ unum Britannicarum literarum lumen ac decus.” In 1498 
he was successively ordwed sub-deacon, deacon and priest. 
He seems to have been imprisoned in 1502, but no reason is 
known for his disgrace. Two years later he retired from regular 
attendance at court to become rector of Diss, a benefice which he 
retained non^ally till his death. Skelton frequently signed 
himself ‘^regius orator” and poet-laureate, but there is no 
record of any emoluments paid in connexion with these dignities, 
although the Abb6 du Resnel, author of Recherches sur les 
foetes couronnez, asserts that he had seen a patent (1513-1514) 
m which Skelton was appointed poet- laureate to Henry VIII. 
As rector of Diss he caused great scandal among his parishioners, 
who thought him, says Anthony k Wood, more fit for the stage 
than for the pew or the pulpit. He was secretly married to a 
woman who lived in his house, and he had earned the hatred 
of the Dominican monks by his fierce satire. Consequently 
he came under the formal censure of Richard Nix, the bishop 
of the diocese, and appears to have been temporarily suspended, 
^ter his death a collection of farcical tales, no doubt chiefly, 
if not entirely, apocryphal, gathered round his name— 
Merfe Tales of Skelton, During the rest of the century he figured 
.in the popular imagination as an incorrigible practical joker. 
His sarcastic wit made him some enemies, among them Sir 
Christopher Garnesche or Garneys, Alexander Barclay, William 
Lilly and the French scholar, Robert Gaguin (c. 1425-1502). 
With Garneys he engaged in a regular flyting,” undert^en, 
he says, at the king’s command, but Skelton’s four poems read 
^ if the abuse in them were dictated by genuine anger. Earlier 
in his career he had found a friend and patron in Cardinal 
Wolsey, and the dedication to the cardinal of Replycaeion 
is couched in the most flattering terms. But in 1522, when 
Wolsey in his capacity of legate dissolved convocation at St 
Paul’s, Skelton put in circulation the couplet : 

** Gentle Paul, laie doune thy sweard 
For Peter of Westminster hath shaven thy beard.” 

In Colyn Cloute he incidentally attacked Wolsey in a general 
satire on the clergy, but Speke, Parrot and Why come ye nat to 
Cowrie ? are direct and fierce invectives gainst the cardinal who 
is said to have more than once imprisoned the author. To 
avoid another arrest Skelton took sanctuary in Westminster 
Abbey. He was kindly received by the abbot, John Islip, who 
continued to protect him until his death on the 21st of June 
X529. The inscription on his tomb in the neighbouring church 
of St Margaret’s described him os votes pierius. 

In his Gcwlande of Laurell Skelton gives a long list of his works, 
only a few of which are extant. The garland in question was 
worked for him in silks, gold and pearls by the ladies of toe 
countess of Surrey at Sherifl Hutton Castle, where he was the 
guest of the duke of Norfolk. The composition includes compli- 
mentary verses to the various ladies Concerned, and a good 
deal of information about himself. But it is as a satirist that 
Skelton merits attention. The Bowge of Court is directed against 
the vices and dangers of court life. He had already in his 
of the Thre Foies drawn on Alexander Barclay’s version of the 
Narrenschiff of Sebastian Brant, and this more elaborate and 
imaginative poem bdongs to the some class. Skelton, falling j 
into a dream at Harwich, sees a stately ship in the harbour CGdled 
tlie Bowge of CouH} the owner of which is the . Dame Saunce 
Pare. Her merchandise is Favour; the helmsman Fortune; 
and the poet, who figures as Drede (modesty), finds on board 
Favell (the j^tterer), Suspect, Harvy Hafter (the clever thief), 
Itysdayne, Ryotte, Dy^ymuler and Subtylte, who all explain 
themselves lin fyxm, until at last Drede, who finds they are secretly 
his enemies,, is about to save his life; by jumping overboard, when 
he wakes with a start. Both of these poems are written in tl^ 

^ Bowge— Fr. ; court ratkms. The tennis explained as the 

sight to eat at the king *s table. 


sevep-lined Chaucerian stanza, but it is in an irreguflur metre 
of his own that hi&most characteristic work was accomplished. 
The Boke of Phyllyp Spewowc, the lament of Jane Scroop, a 
schoolgirl in tl^ Benedictine convent of Carowe near Norwich, 
for her dead bird, was no doubt inspired by Catullus. It is a 
poem of some 1400 lines and takes many liberties with the 
formularies of the church. The digressions are considerahle* 
We learn what a wide reading lane had in the romances of 
Charlemagne, of the Round Table, The Four Sons of Aymon 
and the IVojan cycle. Skelton finds space to give his opinion of 
Chaucer, Gower and Lydgate. He seems fully to have realized, 
Chaucer’s value as a master of the English language. Gower’s 
matter was, he said, “ worth gold,” but his English he regarded 
as antiquated. The verse in which the poem is written, called 
from its inventor ** Skeltonical,” is here turned entirely to . 
whimsical use. The lines are usually sixr syllabled, but vary 
in length, and rhyme in groups of two, three, four and even more. 

It is not far removed from the old alliterative English verse, 
and well fitted to be chanted by the minstrels who had sung the 
old ballads. For ito comic admixture of Latin Skelton had 
abundant example in French and Low Latin macaronic verse. 
He n^es frequent use of Latin and French words to cany 
out his exacting system of frequently recurring rhymes. This 
breathless, voluble measure was in Skelton's eneigetic hands 
an admirable vehicle for invective, but it easily dsgenerated 
into doggerel. By the end of the i6th century he was a ** rude 
rayling rimer ” (Puttenham, Arte of English Pcesie), and at the 
hands of Pofje^ and Warton he fared even worse. His own 
criticism is a just one 

” For though my ryme be ragged, 

Tattered and jagged, 

Rudely rayne beaten. 

Rusty and moughte eaten, 

It hath in it some pyth.” 

Colyn Cloute represents the average country man who gives 
his opinions on the state of the church. There is no more scathing 
indictment of the sins of the clergy before toe reformation. He 
exposes their greed, their ignorance, the ostentation of the 
bishops and the common practice of simony, but takes care to 
explam that his accusations do not include all and that he 
vrites in defence of, not against, the church. He repeatedly 
hits at Wolsey even in this general satire, but not directly. 
Speke, Parrot has only been preserved in a fragmentary form, 
and is exceedingly obscure. It was apparently composed ^t 
different times, but in the latter part of toe composition Jie 
openly attacks Wolsey. In Why come ye nat to Courte f th6re 
is no attempt at disguise. The wonder is not that the author* 
had to seek sanctuary, but that he had any opportunity of dbihg 
so. He rails at Wolsey’s ostentation, at his almost royw 
authority, his overbearing manner to suitors high and lov(, 
and taunts him with his mean extraction. This scathmg inveedve 
was not allowed to bfe printed in the cardinal's lifetifaie, but it 
was no doubt widely circulated in MS. and by repetition. "Inie 
charge of coarseness regularly brought against Skelton is based 
chiefljr on The Tunnynge of Elynoure Rummynge, a realistic 
desenption in the same metre of the drunken women who gathered • 
at a well-known alh-hou^e kept by Elynour Ruiniiaylige 
at Leatherhead, not far from the royal palace of NonsuS. 

“ Skelton Laureate against the Scottes '' is a fierce song of 
triumph celebrating the victory of tlodden. Jem»y is ded 
And closed in led, 'ftat was theyr owne Kypgo,” says the poem ; 
but there Mvas an earlier version written befpre the news of James 
ly.’s death had reached London. This, which is the earliest 
singly printed ballad in the lahguage, was entitled A Baltdde 
of ^ ScQtiyssihe and was rescued in 1878 from the vroodeh 
covets of a copy of Sum de Bordeaux, ** Howe the dou^ l^ke 
of Albany, lyke a cowarde knight ” deals with the 
of iS«3/and Contains a panegyric of Henry VIII.^ To’ toU is 
attatned an to Wpl^ey, but it must surelj^ Mve been 

. * Anecdotes, p. By) : PbM said : ” Skelton's poms are all 

low and bad, thete is nptlimg in mem that is worto mdlng,” and 
(in Smim and Epigrams, ys, 38) ” And beastly Skdton heads of 
hO«M8 Quote.” 
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misplaceil, for both the satires on the cardinal are of e^iier 
date. ^ 

Skelton also wrote three plays^ only one of which survives. 
M(^ficeme is one of the best examples of the morality play. 
It deals with the same topic as his sat&es, the evils of ambition ; 
its moral, how suddenly worldly wealth doth decay,” being 
a favourite one with him. Thomas Warton in his History of 
English Poetry described another piece Nigramansir, printed 
by Wynkyn de Worde in 1504, and dealing with simony and the 
love of money in the church ; but no copy is known to exist, 
And some suspicion has been cast on Warton*s statement. 

Illustration of the hold Skelton had on the public imagination 
is supplied from the stage. A play (1600) called Scogan and 
Skdtony by Richard Hathway and William Rankins, is mentioned 
by Henslowe. In Anthony Monday’s Downfall of Robert y earl 
of Huntingdon, Skelton acts the part of Friar Tuck, and Ben 
Jonson in his masque, The Fortunate Isles, introduced Skogan 
and Skelton in like habits as they lived.” 

Very few of Skelton's productions are dated, and their titles are 
here necess^ly abbreviated. Wynkyn do Worde printed the Bowge 
of Court twice. Divers Baletiys and ayties salacious devysed by Master 
Shelton Laureate and Skelton Laureate agaynste a comely Coystroune . . . 
have no date or printer's name, but are evidently from the press of 
Richard Pynson, who also printed Replycacion against certain yong 
sco^s, dedicated to Wolsey. The Garlande or Chapelet of Laurell was 
printed by Richard Faukes (1523) ; Magnificence. A goodly interlude ^ 
. . . probably by John Rastell about 1533, reprmted (1821) for the 
Hoxburghe Club. Hereafter folowetk the Boke of Phyllyp Sparowe 
was printed by Richard Kelc (1550 ?), Robert Toy, Antony Kitson 
(1560 ?L Abraham Vcalo (1570 ?), John Walley, John Wyght 
(1560 ?). Hereafter foloweih certaine bokes compyled by may star 
Skelton . . . including ** Speke, Parrot," " Ware the Hawke," " Ely- 
nouro Rummyn^ " and others, was printed by Richard Lant (1550 ?), 
John King and Thomas March ^565 ?), by John Day (1560). Here- 
after foloweih a title boke called tolyn Cloute and Hereafter . . . why 
come ye nat to Courte? were printed by Richard Kele (1550 ?) and in 
numerous subsequent editions. Pithy, plesaunt and profitable workes 
of maister Skelton, Poete Laureate. Nowe collected and newly published 
was printed in 1568, and reprinted in 1736. A scarce reprint of 
Elinour Rummin by Samuel Rand appeared in 1624. 

See The Poetical Works of John Skelton; with Notes and some 
account of the author and his writings, by the Rev. Alexander Dyce 
(2 vols., 1843). A selection of his works was edited by W. H. 
Williams (London, 1902). See also Zur Charakteristik John Skeltons 
by Dr Arthur Koelbing (Stuttgart, 1904) j F, Bric, " Skelton 
Studien" in Englische Studien, vol. 38 (Heilbronn, 1877, etc.); 
A. Rey, Skelton's Satirical Poems . , . (Bcmc, 1899) ; A. Thumraol, 
Studien fiber John Skelton (Leipzig-Reudnitz, 1905) ; G, Saintsbury, 
Hist, of Eng. Prosody (vol. i., 1906) ; and A. KOlbing in the Cambridge 
History of English Literature (vol. lii., 1909). 

SKELTON AND BROTTON, an urban district in the Cleveland 
parliamentary division of the North Riding of Yorkshire, 
England, 17 m. E. by S. of Middlesbrough by a branch of the 
North-Eastern railway, with stations at Brotton and North 
Skelton, Pop. (1901) 13,240. Tliis is one of the largest town- 
ships in the Cleveland ironstone district, and its industrial 
population is wholly employed in the quarries. The modem 
Skelton Castle incorporates part of the ancient stronghold of 
Robert de Brus who held it from William the Conqueror. A 
modern church replaces the ancient one, of which there are 
ruins, and a fine Norman font is preserved. The large ironstone 
quarries have not wholly destroyed the beauty of the district, 
"^e Cleveland hills rise sharply southward, to elevations some- 
times exceeding 1000 ft., and are scored with deep and picturesque 
glens. On the coast, which is cliff-bound and fine, is the watering- 
place of Saltburn by the Sea. 

SKENE, WILLIAM FORBES (1809-1892), Scottish historian 
and aptiquary, was the second son of Sir Walter Scott’s friend, 
Tamei Skene (1775-1864), of Rubislaw, near Aberdeen, and was 
bom on the 7th of June 1809. He was educated at Edinburgh 
High School, in Germany and at the university of St Andrews, 
ta k i n g an especial interest m the study of Celtic philology and 
literature. In 1832 he became a writer, to the signet, and shortly 
afterwards obtained an official appointment in the bill department 
of the (^urt of Session, which he held until 1865. His early 
inter^t m the Imtory and antiquities of the Scottish Highlands 
bore ita first fruit in 1837, when he published Tfu Highlanders of 
Scotland, their Origin, History and Antiquities. His chief work, 
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however, is his Celtic Scotland, a History of Ancient Alban (3 vols., 
^inburgh, 1876-1880), perhaps the most important contribu- 
tion to Scottish histo^ written during the 19th century* In 
1879 he was made a D.C.L. of Oxford, and in x88i historiographer 
royal for Scotland. He died in Edinburgh on the 29th of August 
1892* 

The most important of Skene’s other works are : editioxis of John 
of Fordun’s Chronica gentts Scotorum (Edinburgh, 1871-1872) ; of 
the Four Ancient Books of Wales (Edinburgh, i860) ; of the Chronicles 
of the Piets and Scots (Edinburgh, 18O7) ; and of Adamuan's Vita 5 . 
Columbae (Edinburgh, 1874) I an Essay on the Coronation Stone of 
Sceme (Edinburgh, 1869) ; and Memorials of the Family of Skene of 
Skene (Aberdeen, 1887). 

SKETCH (directly adapted from Dutch schets, which was 
taken from Ital. schizzo, a rough draft, Lat. schedium. something 
hastily made, Gr. o-x«8to«, sudden, off-hand, erxifidv, near by ; 
Ger. Skizze and Fr. esquisse are from the same source), a rough or 
hasty preliminary outline or draft serving as a note or materid 
for a finished work. Though used of literary composition, as for 
a short slightly constructed play, or of a rapid delineation in 
words of an event or character, the term is chiefly used of the 
putting on paper or other material of the immediate impression 
I of an object, figure, landscape, &c., by an artist, or of an artist’s 
first idea or conception of a work whether in painting or sculpture, 

SKI (pronounced “ shee,” Icel. sHdh, snow - shoe, properly 
I “ piece of wood ”), the wooden snow-shoe on which the inhabit- 
ants of Scandinavia and neighbouring countries travel over the 
snow. Implements for this purpose were used by many nations 
of antiquity. Xenophon (Anab. iv. 5) describes the shoes or 
pattens of skins with which the horses of the Armenians were shod, 

I to prevent them from sinking into the snow, and Procopius made 
I mention of the ancient Lapps, known in Scandinavia as “ Skrid- 
j Finnen,” or sliders. Snow-shoes have always been used by the 
I Mongols of north-western Asia. From the evidence of the old 
Norse sagas they must have been general in Scandinavia long 
before the Christian era. Uller, the god of winter, is always 
spoken of as walking upon skis, the curved toes of which gave 
ri.se to the legend that they were really ships upon which thaijpid 
was wafted over hill and dale. Skis have been used tixai out of 
mind by Lapps, Finns and Scandinavians for hiinting and 
journeying across the frozen country. The first of which 
there is any record were elongated, curved frames covered with 
leather. Those of the Skrid-Finnen of the i6th century were 
leather shoes, pointed at the toe, about 3 ft. bng, into^which, 
a few inches from the rear end, the feet were thwt up to the 
ankles. The form of the shoe varied in different districts. 
Modem skis are not, like the North American snow-shoe, made 
of broad frames covered with a thong web, but long, narrow, 
nearly flat pieces of ash, oak or spruce, pointed and turned up 
for about a foot at the toe. Their len^h is usually the distance 
their wearer can reach upwards wim his hand, that for the 
average man being about 7 ft. 6 in., although some advocate less 
length. 

Their width at the broadest part is about 5 in., and their 
greatest thickness (just under the foot) about ij in., tapering 
towards both ends. The under surface is usually perfectly 
smooth, although some skis ore provided with narrow strips 
running lengthwise on the under surface, to prevent side- 
slipping. The feet, encased in stout deer-hide shoes, heelless or 
nearly so, are fastened to the middle of the skis by an arrange- 
ment of straps, called the binding. A staff from 4 to 5 ft. long 
completes the touring outfit. On level |;round the skis are 
allowed to glide over rfie snow without being lifted from it, the 
heels being raised while the toes remain fast to" the skis. At 
this gait very long steps can be taken. Climbing hills one must 
walk zigzag, or even directly sideways step step. Gende 
slopes can be ascended straight ahead by planting the skist 
obliquely. Downhill the skis become a sledge upon which greeit 
velocity is attamed. The staff is used as a brake in coasting, 
and is provided widi a small disc a few inches from the lower 
end, to prevent it sinking into the saow^ 

Skiing as a sport began about i860 in the Norwegian district 
of Telemark and rapidly spread over aU the Scandinavian 
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peninsula. The climax of the racing season is the great inter- 
national ski tournament held annually in February at Holmen- 
koUen, 6 m. from Christiania. This “Norwepan Derby” is 
divided into two parts, the first devoted to jumping contests, the 
other to longdistance racing. The take-off for the jumping 
contests is built into the side of a hill, and each competitor must 
jump three times. No staff is allowed and no jump is counted if 
the jumper falls in alighting. The distances covered are extra- 
ordinary, 134 J ft. being the record. The jumper, who starts some 
distance up the hill, descends at top speed, stoops as he nears the 
take-off and launches himself into the air with all his force. 
He maintains an erect position until he reaches the ground, 
alighting with bended knees, on both feet, one a little in advance 
of the other, and “ giving ” with his legs to overcome the force 
of the fall and to preserve his balance. Another feature is double 
jumping, performed by two persons hand in hand. The highest 
prize is the King’s Cup. The principal distance race is over a 
difficult course of about 20 m. The record for 25 kilometres 
fi5j m.) is 2 hours, 7 min. A Lapp once covered 220 kilometres 
(about 138 m.) in 21 hrs., 22 min., the country being level. 
Skiing is very popular in Norway with both men and women ; in 
fact it may be called the national sport of Norway. 

The sport has been introduced into other countries where the 
winter is severe, and has become very popular in Switzerland 
and the United States, especially in Minnesota and the Rocky 
Mountain country. The principal club in the British Isles is 
the ** Ski Club of Great Britain.” The mails between (!)hile and 
the Argentine Republic are carried in winter by relays of 
Norwegian ski-runners, about 300 being employed. The skis 
worn by them are usually shod with horn. Skis cannot be used 
with advantage during a thaw or where the snow is less than 
6 in. deep. On this account, and because of their general un- 
wieldiness, they are less convenient in thick forests than the 
Indian snow-shoe, though faster in the open country. 

Ski have been used for military purposes by the Northern 
peoples for several centuries, and of late years other nations 
which have mountainous remons of snow have turned their 
attention to this most useful mode of winter marching. The 
army of Sweden-^nder Gustavus Adolphus and his successors 
one of the foremost in Europe — employed infantry provided 
with ski in its militapr operations. In Norway special units so 
provided were organized in 1710, Recently (1902) the ^pine 
infantry of FVance and Italy have taken up the question. In 
Brianfon, attached to the 159th regiment of French infantry, 
is an ecole militaire de ski (established 1903) which trains die 
Chasseurs Alpins of the xst line, and also the regional troops 
which are intended to take part in the defence of the soum- 
eastern frontier of France. These regiments as a rule furnish 
one officer, one non-commissioned officer and a few soldiers 
each to every course of instruction, which lasts two riionths. 
At the end of the first month the skieur is expected in full 
marching order to cover 60 kilometres (37 J m.) of Alpine territory 
in the day. The ski are put to a variety of ingenious uses ; 
to form a stretcher-sledge for wounded men ; and if rapidity 
of movement is desired, a horse or pony pulls the skieur along 
by means of long reins attached to the horse’s girth. Even 
camps in the mountains are improvised. The skieur is thickly 
clothed and muffled, and his eyes are protected against snow- 
blindness ty blue or black spectacles. Some of the performances 
of soldiers on ski have been notable. Captain Bernard, chief 
of the hole of Brian9on, wcended the cols of Arsin 4 (2400 metres) 
and of the Cauterel (2080 metres) in 16 hours wira a party of 
25 men. * In Russia sbme Finland troops in full marching order 
executed a long hunting march in C^lia. In 29 days they 
covered 860 kilometres. In Switzerland a skieur took less than 
ij hours to cover 25 kilometres, including altitudes of 1547 
metres. In order to witness this competition, ndikh took place 
in Glurus, the soldiers from the S. Gothard garrison made a 
march of 48 kilometres including the ascent of the idausengrass 
(2000 metres). A Norwegian soldier named Holte cbVered with 
ohe leap a distance of 21 m. 20 cm., and his companion Hey^er- 
dald later achieved 24; 


Ii¥ Italy each company of Alfmi has an annual cretfit for the 
provision of ski. Theinduties m war time are almost the same 
as those of mounted imantry — exploration and communication, 
and the seizure of advanced positions. 

In the seven mozfths of snow on these frontiers the garrisons 
of the lonely posts cannot go out save on ski or snow-shoes, as 
to the respective merits of which military opinion is divided. 

See Norway's National Sport, hy T. W. Schreiner, Outing, vol. 
37: Auf Schneeschuhen durch CrOnlaisd, by F. Nansen (Ham- 
burg, 189X) ; Ski-running, edited by £. C. Richardson (London, 
1904) ; Year-Book of the Ski Clulb of Great Britain, 

SKIBBERXBN, a market town, of county Cork, Ireland, on 
the river Hen about 3 m. from its estuary, 53! m. S.W. of Cork 
by the Cork, Bandon and South Coast railway. Fop. (1901) 
3208. The river is navigable for small vessels to Skibbereen 
itself, and for larger ones to Old Court on the estuary ; and the 
town is a flourishing fishing-station. Trade in corn and other 
agricultural produce is considerable. This district suffered 
terribly in the famine of 1847, hundreds of victims were 
buried in pits in the graveyard adjoining the ruined Cistercian 
cell of Abbeystrowry, a mile west of the town. The Hen offers 
fishing, late in the season, for brown and sea trout. The main 
railway continues south to Baltimore, and a light railway runs 
to the pleasant seaside village of Skull (or SchuU), 15 m. W. 
Skibbereen is governed by an urban district councu. 

SKIBN, a seaport of southern Norway, in Beatsbezg amt 
(county), on the river Skien, 5 m. below its issue from Lake Nord, 
and 6 m. above its outflow into Frier Fjord. Pop. (1900) 11,343. 

It was mostly rebuilt ^after a fire in 18S6. Here Henrik Ibsen, 
the dramatist, was bom in 1828* In 2892 a canal ascending 
189 ft. by means of 17 locks was made between lakes Bandak 
and Nord, giving access to the Telemark district by way of Dalen. 
The whole distance between the lakes is 40 m., and several 
fine falls, as the Ulefos, Eidsfos, and Vrangfos, are passed. 
The engineering is noteworthy. In the town and distnet are 
numerous saw-mills, planing, cotton-spinning and ffour-mills, 
factories for wood-pulp and domestic commodities, also a copper 
mine (at Omdal). The exports are ice, timber (including tele- 
graph poles for tiie British government), wood-pulp and copper, 
and the imports coal and china-clay. The town (the ancient 
Skida) dates from the 14th century, A fine view is obtained 
from the Bratsberg Kiev, S.E. of the town, wiHi ruins of a chapel. 

SKIERNIEWlCBy a town of Russian Poland, in Hie govern- 
ment of Warsaw, 41 m. by rail S.W. from the city of Warsaw. 
Pop. (1897) 9846. It was formerly the see of the archbishop 
of Gnesen, primate of Poland. Here is an imperial castle, in 
which the emperors of Russia, Austria and Germany met in 
conference on the i5th-i7th of September 18^ Cloth and 
linen are manufactured. 

SKIMMBB, the English name bestowed by T. Pennant^ 
in 1781 on a North American bird which had already been 
figured and described by M. Catesby (B. Ceuolina, i. pi. 90) 
as the “ Cut-water,”— as it appears still to be calM on some 
parts of the coast,® — ^remarkable for the unique formation of 
its bill, in which the maxilla, or so-called upper mandible, is 
capable of much vertical movement, whUe the lower mandible, * 
which is considerably the longer of the two, is laterally compressed 
so as to be as thin as a knife-blade. This bird is the Rhynehops 
nigra of Linnaeus, who, however, united with it what proves 
to be an allied species from India that, having been inmeated 
many years before by Petiver {Gasoph, naturae, tab. 76, fig. 2), 
on Hie authority of Buckley, was only tecbnkaUy named and 
described in 1838 by W. Swainson (Anim. Menageries, p. ^0) 
as R, albieoUis, A third species, R* fiastirostris, inhabits Africa ; 
and examples from Squtn America, though by many writers 
regarded as identical with R, nigra, are considered by B^wiud 
Saunders (Proc. Zool. Society, 186s, p. 522) to form a fourHi, 
the R. melanura of Swainson (w/ supra, p. 540). All these 

^ I call it Skimmer, froni the manner at its cbllecHng its food 
with the lower mandible, as it flies along the suriace of the water ” 
{Om, of Birds,p, $ 2 ), r . , 
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resf mblebne another very closely ,atid»apart from their singulfirly** 
formed bill, have the structure and appeani^ce of Terns 
Some authors make a family of the g&ius Rhynckops, but it 
seems needless to remove it from the Laridae ($^ Gull). In 
breeding-habits the Skimmers tlioroughly agree with the Terns, 
the largest species of which group they nearly equal in size, 
and indeed only seem to differ from them in the mode of taking 
their food, which of course is correlated with the extraordinary 
formation of their bill. (A. N.) 

8K1N AND EXOSKELETON, in anatomy. The skin (A.-S. 
scinn) is the covering of the whole body, and is continuous at 
the different orifices with the mucous membrane. It acts firstly 
as a protective layer, secondly as a regulator of the temperature, 
thirdly as an excretory organ and fourthly as a tactile and 
sensory organ in which nerves end. 

The skin varies in thickness from -5 mm. in the eyelids to 
4 or more mm. in the palms and soles ; it is also very thick over 
the back of the body. Two main layers are recognized in the 
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From Robert Howden ut Cunningbam's Ttxi-Booh ^ Anaiomy. 

Fig. I. — Vertical section of Epidermis and Papillae of Coxium 
(highly magnified). 


skin ; superficially there is the scarf skin or epidermis and more 
deeply the dermis or true skin. The epidermis under the micro- 
scope is seen to consist of five layers. On the surface is the homy 
layer or stratum corneum (see fig. i) composed of layers of sCale- 
like cells, the walls of which are turned into the horny substance 
keratin. Deep to this is- a thin layer of scale-like cells without 
* keratin known as the stratum lucidum. Deeper still is a layer, 
the stratum granulosimt in which the cells are not so flattened 
and contain granules of a substance known as eleidin. In the 
fourth layer, stratum mucosum or stratum Malpigkii, the cells 
are polygonal and are connected together by delicate prickle^like 
processes. It is in the deeper layers of these cells that the pig- 
ment't^ the negro’s skin is found. The fifth and deepest layw 
of the epidermis is the stratum germinativum, in whi(^ there is 
only oiie layer of columnar cells. The whole of the epidermis is 
non-vascular, and it will be noticed that as the diffexent layers 
approach the surface the cells become more and more flattened. 
The true skin^ dermis or corium is composed of a felted network 
ol white fibrous tissue with a small number of yellow 
fibres interspersed. It is divided into two ^yers. ^ 

Th» superficial or paptUary layer Hes next to the epidermis 
and is raised into a number of papillae or conical pojeotions 
which fit into corresponding depressions on the deep surface of 


the epidermis. In sensitive parts like the palms and soles these 
papillae are specially prominent and form wavy lines, each of 
which consists of a double row between which the ducts of the 
sweat glands pass on their way to the surface. So large are the 
papillae in these situations that the epidermis is also raised into 
ridges, and these in the fingers form the characteristic whorls 
so valuable for purposes of identification. The papillae contain 
leashes of blood-vessels, and in some of them are special tactile 
corpuscles in which the nerves end (see Nervous System). 

In the deeper or reticular layer of the true skin the fibrous 
feltwork is looser and encloses pellets of fat. It also contains a 
network of blood-vessels and nerves, and in some places a lay^ 
of striped or unstriped muscle. Where hairs are present the hair 
follicles lie in this deeper layer, which gradually merges with the 
subcutaneous fatty tissue (see fig. z). 

As appendages of the skin are found the hairs, the nails and 
the sebaceous and sweat glands. 

Hair . — The hairs are found m man on the scalp, eyelids, 
eyebrows, armpits, pubic region, vestibule of the nose, external 
auditory meatus, face, ventr^ surface of the trunk and dorsal 
surfaces of the leg, forearm and hand ; indeed the only places 
which are quite free from them are the palms of the hands, soles 
of the feet and the glans penis. In some places, such as the 
armpits, pubic region and the face of the male they grow to a 
considerable length at and after puberty. They are of great 
anthropological interest since they difier in colour and texture 
in different races, sometimes being straight, sometimes wavy, 
sometimes curly. The amount and distribution of long hairs 
also vary with the race. In section it is only the straight hairs 
wluch arc circular ; wavy and curly hairs are oval. In the centre 
of each hair is the medulla or pith, though this is not always 
present ; it is composed of nucleated cells containing pigment, 
fat and air spaces. Outside this is the fibrous layer or cortex, 
also containing pigment and air spaces, while most superficiaUy 
is the cuticle made up of overlapping scales. The hair grows at 
its root from a hair foUicle (see fig. 2), wluch is a tubular inpusbing 
of the epidermis into the true skin or, in the case of large hairs, 
deeper still into the superficial fascia. It is divided into an inner 
and outer root sheath, the former representing the more superficial 
layers of the epidermis, the latter the deeper layers. At the 
bottom of the follicle the hair enlarges to form the bulb, and into 
the lower part of this a vascular papilla projects from tl^ true 
skin. The cells of the hair are deriv^ from, and are continuous 
at the bulb with those of the outer root sheath, and therefore 
with the deeper layers of the epidermis. 

The hair foUide always projects someidiat obliquely into 
the skin, and attached to the side toward which it is leaning is 
a small band of non-striated muscular fibres called arrector pili. 
When this acts it diminishes the obliquity of the hair and so 
makes it ** bristle ’’ or stand on en^” while a general con- 
traction of these small musdes leads to the familiar condition 
of “ gooseflesh.” 

Nails . nails are spedajly thickened parts of the epidermis, 
and are divided into a root and a body. The former is concealed 
by a fold of skin, and the corium on which it lies is kpown as the 
nail matrix. The body of the nail also lies on the corium, or true 
skin, which forms the nail bed and is very sensitive. T^ body 
of the nail is formed by the stratum germinativum and, stratum 
mucosum in its deeper part, and more superficially by the stratum 
lucidum, which is here very much thickened and converted into 
keratin or horn. Near the root of each naU is a semi-lunar area 
which is more opaque than the rest and forms the white lunula. 

Sweat Glands . — ^baceous glands are found whereVer there are 
hairs, however rudiments^, and open their ducts into the 
syperfidal part of the hair foUide (see fig. 2). Tji^ir deeper or 
sedreting part divides mto a number of bag-like alveoli composed 
of cells, whidi secrete oil droplets. There may be two or three 
glands to each hair.follide, their size does not vary directly 
with that of tbe )mt, since they are very large in the nose, where 
the Qtiite rudimentcury. They are also foui^ on tho 

labia minora and , nipp)|B^, where no hairs are. Sudmpairtm pr 
sw^t glands (see fig. ^are found all over the surfaceipf the body^ 
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but are speedily nuberous on the palms and soles. It is esd* 
mated that in the palm there are nearly 3000 to a square inch, 
while in the skin ot the back they do not readi 500 to the same 
area. In the armpits and groins they are very large. Each consists 
of a single long tube, lined by columnar epithelium, and coiled up 
into a ball or glomerulus in the subcutaneous tissue, after whi(^ 
it pierces the eorium and epidermis to reach the surface at the 
forus sudoriftrus. Where the stratum comeum of the epidermis 
IS thick the duct is twisted like a corkscrew as it goes through; 

The glafds of MoU in the eyelids and the ceruminous or wax 
glands of the ear are modified sweat glands ; the former, when 
inflamed, cause a sty.” 

Embryology 

The skin is derived partly from the ectoderm and partly 
from the mesoderm of the embryo. The whole of the epiaermis 
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Fig. 2. — Vertical section of the Skin (Schematic). 

and its appendages are ectodermal, and in the early embryo 
consist of a single layer of cells ; later on this becomes double, and 
the superficial layer is * 


month, is cast oft and mixes with i 


i called the ipitrickium, which, after the sixth 
mixes with the secretion of the large sebaceous 
glands to form the soapy vemix castoia vrith Which tbe foetus is 
coatea at birth. In the meantime the cells of the deeper layer divide 
and form the various layers of the epidermis alreaoy enumecatsd. 
It is held, however, by some observers that part of the ^itriebium 
remains as the stratum comeum. The mesodermal cells belo^ to 
the mesenchyme, and form the fibrous tissue of the true skin asw^ 
as the arrectores pilorum muscles and, in the scrotum, the dartoi 
la3rer of unstriped muscle. In the sixth month fatty tissue appears 
in the deeper parts, and so the fat of the superficiau fascia or sub- 
cutaneous tissue is formed. The nails are said to appear as thicken- 
ings of the epidermis at about the ninth week, quite at the tips of the 
digits. Later on they shift to the dorsal side, and in doing Sb^ Oatry 
the nerves in the nail bed with them. This i» the only eaplanation 
available of the fact that the ventral nerves to the tips of toe fingers 
encroach on the dorsal area. By about tbe twelfth week the ngils are 
perfectly formed, but they do not reath the lev^ Of the finger lips 
until the eMth month. The hairs are developed In the third month 
of foetal lim by ingrowths of the stratum mucosxmi' erf the epidermis 
into eorium. During the fourth and fifth moal&s the body 
becomes covered by fine unpigmented hpirs, which are known as 
hhujgo ; these begin to disappear abput the eig(hth month, but sefine 
remsin until after birth. On the scalp, however, the hair at birth is 
often more deeply pigmented than that which sMtOeeds it. The 
aobacoons and sweat glands^ like thq h£^ fOlUcleB, are .iwowths of 
^ ^ epidermis into the conum. The former 


the atetum mucosum ( 


becofse very large in the later months of embryonic life, aid secrete 
a lai^ part of the above-mentioned vemix caseosa. The develop- 
ment 01 the mammlry gland from modified sebaceous glands has 
already been referred to (see Mammary Gland) . 

For further details see J. P. M'MUTrich, Developmoni of the Human 
Body (London. 1906) ;*J. C. Heisler, TetO^ooh of Embryology (London, 
*907) i Quain B Anatomy, vol. i. (I/ondon, 

Comparative AnatomV 

In the larval (gastrula) stage of the Amphioa^ (lancelet) cilia are 
present on the surface, a^ in the superficial epidermal cells of some 
nshes and amphibian larvae there is a striated layer on the free edge 
wlrioh is looked upon as a relic of ancestral cilia., 

Shin Glands . — The skin glands of the Cyclostomata (bags and 
lampreys) and fishes are generally unicellular and secrete shme which 
protects the surface of the body ; the amount of slime poured out by 
some of the cydostomes is enormous. Many of the^ sUme cells, 
fxorn their shape, are spoken of as goblet cells. Some q|, the tele- 
ostean fish have poison glands at the bases of iheir dorsal 
fins and opercula. 

In the mud fish (Dipnoi) and amphibians multicellttlar 
roherical glands appear as involutions of the ectodeirm. 
^metimes, as in the so-called parotids of the toad, these form 
large masses. Reptiles and Imds are singularly wanting io 
skin glands, though the latter have a large uropyeial gland at 
the root of the tail which secretes oil to lubricate tbe 
feathers ; it is the chief constituent of the paxsoh's nose ” 
of tbe fowl. In mammals, except the Cetacea, the sebaceous 
and sudoriparous glands already described in man are found ; 
some of the former sometimes attain a large size, as in the inter- 
digital gland of the sheep. Muller's gland at the^ack of the 
pig's knee and the suborbital gland of ruminants. In addi- 
tion to these, special scent-producing glands are often fbuud 
in different parts, the most remarkable of which, perhaps, ^0 
the scent glands beneath the tail of the skunk, while in male 
monotremes there jis a special poison gland in the leg which is 
connected with a s^ur in the foot. 

Pigment . — ^Fifimient cells are present both in the dermis 
and epidermis of fishes and ampnlbians,.and the pigment may 
be either intra- or extra-cellular. In mapy cases it is under ^e 
control of the nervous system, so that forms like the flat-fish and 
the common frog can adapt their coloration to that of their 
background. In animals p^manently excluded from the light, 
pigment is absent. In reptiles mqvSple pigment cells are (men 
found, as in the chameleon, while in birds me pigment is somer 
times of great brilliancy in the necks and wattles. In mam- 
mals, as in man, the pigment is confined to the cells of the 
stratum mucosum layer of the epidermis. 

Scales.---ln the elasmobranch fishes scales are found com- 
posed of enamel superficially, and of dentine and bone deeply; 
They are developed from the epidermis and dermis, and m 
almost every way resemble the ^th of these animasB, which 
are only modifications oi them. The bony basal part of each 
scale is plate-like, hence this kind of scale is known as placoid* 
In the ganoid fishes, such as the sturgeon, much larger plaques 
called ganoid scales form a conmlete armature. In the teleos- 
tean fishes the scales overlap fike tiles and are either cycloild, 
having a smooth border, or ctenoid, in which the fr^ posterior 
border is serrated. Existing amphibians aie usually remark** 
able lor absence of any skm armour, though in fossil forms 
(Stegocephala) it was very Complete. The reptilian class iS 
8p(x:ially noticeable for the production of epidermal scales, which 
undergo many modifications. In the Ophidia they are cast ofi 
periomcally in one mass as the snake's slough, while in the Chelonia 
they form the different varieties of tortoise-shell. Bony structures, 
developed in the dermis, may underlie these epidermal horny 
thibkenings, and are very strongly developed in the dorsal and 
ventral bony shields of the Chelonia (carapace and plastrcm), which 
secondarily fuse with the true endoskelctou. The armadillo is the 
oidy mammal which has a true bony exoskdeton. 

Feathers . — Birds are remarkable for the possession of feathers, 
which are highly modified scales. The embryonic or down feathers 
are aixn|fic, and consist of a brush of hair-like oarhs springing from a 
basal quill or co/amu^. From the whole length of each wb a series 
of smaller harpuies comes ofi like branches cu a shrub. The adult or 
contour featheirs are formed at the bottom of the Same follicles which 
lodge the down feathers and, by their growth, push these out* At 


lodge 
first ti 


wl^ch .thei , _ ^ 

of the ba^bs grow ^e barbules, just as in the down feathers, add tlM, 
in >the 'eRSe of the huge wing leathers (lemigss) and tail feailbeie 
(reotrioea)) are (sonneoted by minute hooks so that the feather mne, 
as ^ipQsed to the shaft, has a more resistant texture than it ba^in the 
I of the back or breast, bird's moult is (mvi^able to the 
Of the scales in the teppbs. 

r.— ^Hslrs are only foutid in the mammaliain daes, and are 
divddsd into the long tactile bristles or vihrissaeandthe singer hairs 
whick^ maintain the wannth of animals the hair 

of the body is composed of long, siifi hairs, which are probably 
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specialized for protective purposes, and short, soft hairs, whicMorm 
the fur and keep in the warmth. Sometimes ^these long hairs are 
greatly enlarged and hardened to form jdrotectivo spines as in the 
porcupine, hedgehog, spiny mouse and spiny ant-eater (Echidna). 

Homs, — Homs are of three kinds : (i) antlers, (a) hollow horns 
and (3^ hairy horns of the rhinoceros. ^ 

Antlers are growths of true bone and, except for their very vascular 
covering of skin (velvet), are not exoskcletal structures. They grow 
with great rapidity, and in the deer family are renewed each year. 
As soon as their ^owth is finished the skin covering dries up and 
strips off. The small horns of giraffes are also bony structures though 
permanent. 

The hollow, horns of the ruminants (Bovidae) are cases of hardened 
epidermis which fit over a bony core and are permanent. I'hey arc 
found in both sexes, and in this differ from the antlers of the deer, 
which, except in tne reindeer, are confined to the male. In the 
prongbuck (Antilocapra) the hollow horns are shed periodically. 

The hairy horns of the rhinoceros are a mass of liairs cemented 
together by cells. The hairs grow from dermal papillae, but differ 
from true hairs in not being sunk into hair follicles. 

Claws and Hoofs. — These are modifications of nails, but whereas in 
nails and claws the structures are confined to the dorsal aspect of the 
digits, in hoofs they spread to the plantar surface as well. It has 
been shown in the embryological section of this article that the nail 
appears at the very tip <rf the digit, and in this position it remains in 
many amphibians, «.g. giant salamander while m hoofed mammals it 
develops both ventrallv and dorsally. In the Felidae the claws arc 
retractile, but the real movement occurs between the middle and 
terminal phalanges of the digits. 

Spwfs.— Spurs are quite distinct from nails and claws ; they are 
very common in birds as homy epidermal sheaths covering bony 
outgrowths of the mdial side of the carpus, metacarpus or meta- 
tarsus. The spur-winged goose has a carpal spur ; in the screamers 
(Palamedea and Chauna) the spur or spurs are metacarpal, while 
in many gallinaceous birds {e.g. common fowls and pheasants) 
metatorsal spurs are found. In the mammals the male monotremes 
(Echidna and Omithorh3mchus) have spurs attached to an extra 
(? sesamoid) bone in tlie hind leg, perforated for the duct of the 
already mentioned poison gland. 

Beaks. — Certain nshos bdonging to the family Mormyridae have a 
fleshy prolongation of the lower lip, and are hence termed beaked 
fishes. In the Amphibia Siren and the ta^oles of most Anura 
(frogs and toads) have small homy beaks. In the Reptilia homy 
beaks are found in the Chelonia, while in birds beaks are constant 
replace the teeth in modem ^ecies. In mammals a homy beak 
ia found in Omithorhynchus, though it coexists with tme teeth in 
the young and with homy pads in adult specimens. In all these 
cases the beaks are formed from comified epidermal scales. 

Baleen, — The baleen which is found in the mouths of the Balae- 
nidae or whalebone whales is a series of flattened triangular homy 
plates arranged on either side of the palate. The inner edges and 
apices of these are frayed out into long fibres which act as strainers. 
In Balaena mysticetus, the Greenland whale, there are nearly four 
hundred of these plates, the longest of which often exceed 10 ft. 
In its development baleen resembles rhinoceros horn in tliat it 
consists of a number of epidermal hair-like fibres cemented together 
and growing from dermal papillae, though not from true haii* foUicle.s. 

For further details and literature see R. Wiedersheim, Com- 
parative Anatomy of Vertebrates ^ translated by W. N. Parker (London, 
1907) ; S. H. R^nolds, The Vertebrate Skeleton (Cambridge, 1897). 

(F.G.P.) 

Ethnology 

The colour of the human sJciW'has always held an important 
place among physical criteria of race. Physiology explains colour 
^ a consequenceof climate and even diet. The pigment or colour- 
ing nmtter under the epidermis, or rather under the second or 
Malpighian skin, is not peculiar to the Negroid and other coloured 
races, but is common to all human beings. It is simply more 
abundant in certain peoples, and this abundance is attributed to 
the stimulating action of the solar heat, combined with moisture 
and an excess of vegetable food, yielding more carbon than can 
be assimilated, the character being then fixed by heredity. 
Ihcqdor Waitz quotes examples proving that hot and damp 
countrien favour the darkening of the skin,” and that the same 
race indines to be darker in low marshy districts than on the 
hills. C. R. Lepsius asserts that the hotter the climate the 
darker the negi^, pointing out ^tif you fdlow the line of greatest 
heat^ from Africa into Asia, it is in those regions of the latter 
continent that Ae darkest Asiatics are found. Many apparent 
exceptions to this general law occur, but they may be explainable 
as due to local causea Thus Schweinfurth {Hewt of Africa) 
believes that the reddish tint of the Bongos and other of the 
peoples inhabiting the hot, moist White Nile district is due to ^e 


feiTuginous nature of the laterite soil : the hue of the A-Zandeh 
(Niam-Niam) of the Welle valley being possibly explicable in 
the same way. In South America ail shades of complexion 
intermingle. Thus in Bolivia the coppery Maropas, the dark 
bn^ Aymaras, the yellowish Moxos, and the light Mosetenos, 
Siriones, and Guaray os are, so to speak, neighbours. In Austral- 
asia there is the contrast between the yellow-brown Malays 
and the sooty^black Tasmanians. Such deviations from the 
colour-law may be attributed to descent (dark peoples migrating 
to cold, light to tropical countries), or to such varied causes as 
dryness, moisture, food and the vegetable peculiarities of the 
land, by all of which the complexion may be affected, and the 
influence of temperature mitigated. 

colour of the human skin cannot, then, be regarded as an 
entirely trustworthy racial test, even blaclmess not being an 
exclusively negro characteristic. It serves, however, to divide Man 
into three fundamental types corresponding to the three great 
ethnic groups, viz. the White, the Yellow and the Black man. 
The first predominate in Europe, the second in Asia, while the 
third have their chief centres m Africa and Melanesia. Inter- 
breeding and, in a lesser degree, the influence of environment 
have caused the occurrence within the three main groups of 
almosc every shade and tint of complexion. Thus the colour of 
the affords a faulty basis of ethnological classification, 
since in the same ethnic group it varies so widely and races of 
one group resemble in tto particular races of another. The 
S0'ca]ded Red Indians are usually classified as a fourth group, 
but they are not really red-skinned. The name has come about 
through their custom of smearing their faces with red ochre. 
But among the American aborigines, side by side with the 
yellow, olive brown or even black {e.g, the Charruas of Uruguay), 
there are tribes of reddish-yellow or coppery hue. This tint is 
found also in certain African tribes. The palms of the hands and 
the soles of the feet of negroes are never black, but always 
yellowish, and in all coloured races the back of the body is a 
shade darker than the front. 

It is noteworthy that the skin of the coloured races is alwiCys of 
a lighter tint in the newly-bom than in the adult ; the negro baby 
is bom a light grey colour, and the dark pigment is absent in the 
negro foetus. On the eighth day, sometimos as early as the third, 
the negro infant changes its colour to a hue nearly as dark as that 
of its parents. It would seem as if the blackness is associated with 
the general thickening of the skin and is an accompaniment of the 
general organic adaptation of the negro to his hot malarious climate. 
The effecte of sunburn va^ with different races. It is with the 
races having intermediate pigmentation, such as Ihe dark Europeans 
and the yellow peoples, that the effect is most noticeable. With the 
former the sun bums the skin uniformly, making them of the tint 
of mulattoes. The colour so acquired is merely temporary. It 
diminishes in winter, and disappears entirely on their return to a 
cold temperate climate. With the Asiatics me sun causes different 
tints. The skins of the Indo-Chinese and the Malays become dark 
olive. The Fuegians and Galibis turn brick-colour or dull red. 
The Chinese skin turns darker in winter and paler in summer. 
Among certain peoples whose skins are naturally dark the parts of 
the body exposed to the light and air are often lighter than those 
covered bjr their clothes. This is the case with the Fuegians and 
the Sandwich Islanders. The fair European skin reddens under the 
sun, passing from pale red to brick red or to patches of deep red. 

SKIN DISEASES. The diseases of the skin do not essentially 
differ from those of the other organs of the body. Like t^se, 
the skin is composed of celb resting on a connective tissue 
framework, in which run the vessels which nourish it and the 
nerves which keep up its communications with the rest of the 
body. But it has certain differences from other organs, some 
dependent on its structure and some on its exposed position. 
Thus, instead of, like the kidney, to which it may best be com- 
pared, havinj^ its epithelium faced by epithelium, all lies open, 
and tie various processed are all “one-sided.” There are no 
depths to be attacked, and any diseases, if they spread, must 
do so superficial ; spreading as they often do equally in aJl 
directions, the diseases of the skin have a tendency to assume a 
circular form, independently of any parasitic cause, though when 
such cause is present the patdies are of a more perfectly ciroukr 
shape. Further, from the extent of its superficiri area and its 
exposed posittoti> the skin is liable to be attadted mdre forms 
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of imtatloQ, parasitic or other^ than an^ other organ of the body. 
Every stage wd variety of disease is open to view ; minute 
differences, minor or important, are at once noted ; and thus 
it is that the recognized distinct maladies of the skin are so 
numerous. In no other organ, with the partial exception of the 
eye, can the changes be watched from day to day ; m none can 
so n^y stages of the same disease be simultaneously observed ; 
and in no other is it so simple a matter to remove and instantly 
fix for microscopic examination the living tissue. 

The multitude of its affections renders the difficulties of arrang- 
ing the diseases of the skin very great, and the absence of any 
generally accepted scheme of classification has always been and 
still remains one of the main obstacles to their intelligent study. 
The older systems, constructed before the days of bacteriology, 
were commonly based on the form which the eruption assumed 
(scaly, moist, purulent), but they usually contained in addition 
a certain number of diseases under the heading of Parasitic. 
Though obviously illogical, such systems served well enough 
while the recognized parasitic diseases were few, such as those 
caused by such gross parasites as the Acarus scabiei (the itch 
mite), the pedictdi (lice), and the hyphomyoetic fungi such as the 
Ackorion Schonleinii. The discoveries of bacteriology have 
enormously enlarged this class, but the difficulty is that one and 
the same disease is regarded as parasitic by one authority^as 
dependent on nerve infiuence by another, wMle a third assumes 
an agnostic position. 


' The following is a useful working classification. 

1. The Dermatoneuroses. — {a) Sensory : anaesthesia, hyper- 
aesthesia, pruritus ; (h) vaso-motor : urticaria, erythema multiforme, 
angio-nsurotic oedema, pellagra, purpura, certain forms of ecxema, 
erythema pernio (chilblainB), erythema nodosum, herpes, cheiropom- 
pholyx, alterations of pigment; {c) trophic: sclerodermia, perforating 
ulcer f Charcot's bed-sore, the lesions of certain forms of leprosy, 
Raynaud's disease, Morvan's disease, pemphigus, lupus erythematosus, 
the skin lesions of syringomyelia ; {d) glandular, according to the gland 
affected, — as the sweat-glands, kyperidrosis, haematidvosis, bromi- 
drosis, miliaria papulosa, or prickly heat ; the sebaceous glands, 
rosacea, seboyrhoea ; the hair follicles, alopecia, greyness. 

2. Local Inoculable Diseases. — The agents producing these are 
parasitic in origin and may be divided into those caused by animal 
parasites, vegetable parasites and various micro-organisms, (a) 
Animal parasites : scries, due to the Acarus scabiei or itch mite ; 
pediculosis, guinea-worm disease, due to the Dracunculus medinensis ; 
trichinosis, due to the cysticercus cellulosae ; elephantiasis, due to 
the filaria sanguinis hominis ; various eruptions produced by 
accidental parasites such as the harvest bug {leptus autumnalis), the 
jigger or sand flea {Dermatophilus penetrans), met with in the tropics. 
'(^) Vegetable parasites . ringworm, caused by the Trichophyton 
tonsurans; favus, caused by the A chorion Schdnleinii; tinea 
versicolor, caused by the Microsporon Furfur; erythrasma, due to 
the Microsporon miwuiissimum; actinomycosis, due to the Acti- 
nomyces or ray fungi ; mycetoma or Madura foot, due to Dyscomyces ; 
aspergillosis and pinto, caused by an unknown fungus ; streptothrix 
infections other tlian from the ray fungus, sporotri^osis ; blasiomy- 
cetic dermatitis, due to a fungus of the yeast family, (c) Micro- 
organisms : impetigo contagiosa, caused by inoculation with strepto- 
cocci ; furunculosis or boils, due to the staphylococcus pyogenes 
aureus and albus; carbuncle, a deeper infection also caused by 
staphylococci ; anthrax, caused by the bacillus anthracis ; sycosis, 
due to a staphylococcic infection of the hairy parts ; acne, due to a 
bacillus called by Gilchrist the bacillus acnes, thought to be identical 
with the micro-organism of Sabouraud and Unna; furunculosis 
orientalis (Delhi boil, Aleppo boil, Biskra button), a tropiqal disease 
in which the parasite is not yet identified ; certain forms of ecxema, 
notably the ^stular forms. 

3. General Inoculable Diseases.— -T uberculosis, manifesting 
itself as lupus vulgaris, verruca necrogenica, erythenM induraium 
or as tuberculous ulcerations. In all those Ko^’s^bacillus been 
identified. Syphilis, caused by the Spirochaeta pmlida of Sclmudinn 
and Hoffmann, in which there are primary, secondary and terti^ 
skin lesionSf Leprosy due to the ba^us lepra. Yaws (framboeiia), 
caused by a specific parasite, the Spirochaeta pertenius^ GUmdeys, 
duc| to inoculation with the badtlus: mallei. Added to these ^ 
erysi^^las and the various exanthematous fevers. 

4. Di8«A6E8 of uncertain Abtioloov; ^ PsoWnsA;, pityriasix 
rubra, p^yriiasie resea* 

; 5. Eruptions DUE to DRucs.^These may follow oo the Infamal 
admihislration oLcIiIor^ belladonna, copaim^ phenaiona, mercury, 
quinine, tor, sttombnitrin, Bul^honall, salicyHc acid and the aulicytoteit 
and 'bromides.' ' ^ 


New Growths;-- B enign : oheMd atid fibroma, naevus pigment 
"'i, va5<fUlar naevi, teimgteotasis, lymphanpoma, tnyoraa^ 

^otdes, papilloma, admoma, moluscum contageosum, rhinoscleroma 


cysts Md warts (including corns and homy growths). Mtlignsnt: 
saecAma, carcinoma, rodem ulcer, Paget's disease. 

The skin is liableHo the same pathological conditions as otiier 
structures of the body, such as changes in vascularity, inflammations, 
invasion by parasites and new growths together with changes due 
to the special structure of the skin such as hypertrophy and atremhy, 
disorders of the sweat glands and sebaceous glands and alterations 
of pigment. Some of the groups of diseases classed as the.der- 
matoncuroses are manifestations of widely different diseases ; thus 
anaesthesia and hyperaesthesia occur in hysteria ; while the acute 
bed-sore of Charcot (a form of local gangrene) and perforating ulcer 
are generally due to an inflammatory condition of me nerve trunka 
In the group of diseases known as purpura, where haemorrhages of 
varying size make their appearance on different parts of the skin, 
the lesion is considered to be due to a toxin or autotoxin acting 
directly on the vascular walls. In some cases we know it to be 
inorganic, such as phosphorus or mercury, in others organic as 
smallpox, measles, typhus or tuberculosis; or the haemoxrhages 
may occur in connexion with new growths such as sarcoma and 
lympliadeuoma. Why these very different causes should Combine 
to produce tlie phenomenon of haemorrliage is not clear. 

The disease known as urticaria or nettle-rash is probably due to 
some irritant poison circulating in the blood, but the causes px#> 
ducing it vary from constitutional diseases such as gout and malaria 
to certain articles of diet which act as gastro-intestinal irritants such 
as pork and shell-fish. It has been known also to follow on mental 
emotion and is said to be frequent in the neurotic diathesis, but an 
attack may be set up by any local irritant such as stings or bites. 
The pathology of the lesions in this disease is as follows : reacting 
to some irritant, the blood-vessels dilate, serum is poured out from 
them into the tissues around, and compressing me vessels from 
without empti&s them of blood. This explains the white centre of 
the urticarial weal, the red margin of which is the cHnical earoresaion 
of the dilated and uncompresaed vessels at tiie border. In those 
diseases grouped together under tlxo name of erythema, although the 
majority of authors place them under the heading of inflammation, 
there is a good deal suggestive of a close xelation to urticaria. Some 
cases are caused by the ingestion of certain drugs, a good many are 
directly associated with the rheumatic poison, wfole others are 
apparently connected with fermentative changes in the gastro- 
intestinal tract. Thus all those examples of the disease with the 
cause of wliich we are approximately acquainted are readily enough 
attributed to some circulating irritant. This disease differs histologi- 
cally from urticaria in the persistent dilatation of the vessels. 
Although serum is poured out from them as freely as in urticaria, 
the dilatation of the vesseb is so active that they are not compressed 
as in that disease, wliile the presence of numerous cells around the 
vessels seems to suggest a more severe irritant, and the fact that the 
lesions are clinically more persistent further confirms that suggestion. . 

When certain irritants are applied to the skin we know before- 
hand what effects they will produce. Thus croton oil produces a 
vesicular and pustular eruption, that of cantharides is vesicular 
or bulbous, while other drugs are followed by results dependent 
on their concentration, ranging from a mere mness produced by 
dilute applications to actual death of the skin from concentrated 
ones. With the milder irritants which produce the results clinically 
known as ecxema we have invariably more or less pronounced certain 
definite phenomena. The blood-vessels dilate ; serum is exuded 
from them— it may be merely into the deeper layers of the skin, or 
it may reach into and among the epidermic cells, or burst its way 
through these and appear in drops on the surface. The epithelial 
cells are, immediately if the irritation be slight, later if it be more 
severe, stimulated to increased activity of growth and production ; 
and this activity, often misdirected, is so grat that the nonnal 
process of hardening in the cells is interfered with, and we have what 
IS known as parakeratosis (irregular comification) and the conse- 
quent production of scales. Should this be the prominent patiiologi- 
cal change, the exudation spends itself among the cells of the scales, 
and a condition pathologically moist appears to the dinical observer 
as a dry eruption. Thus according to the reaction— which is pre- 
I sumably largely dependent on the irritant to which it is due-^we 
have various degrees and forms of inflammation of the ridn, all of 
them covered clinically by the tenn' ecxema. When such a dermatitis 
is produced experiments^ by the application of such an irritant 
as croton oil we can more or Jess accurately predict the duration of 
the inflammation, which gradually becomes less and less and usually 
terminates in dry scaHng. So in ecxema, as long as the irritant con- 
tinues to act. so long wul its results be orident on the skin. Utt- 
fortunatoly ibe irritaajb which is the cause ol eczema is still a matter 
of dispute. 

tn studying other inflammations we have the advantage of 4^- 
fifiitely knouwg their cause. Thus to impetigo contagiosa we ktiow, 
mainly owing to the wotk of Saborhud, thht the cause of the ditease 
is the streptocpiBcus pyogenes. The first result of toocnlation is a 
mtouto rechspqt (dilatation of the vessels), which is rapidly followed 
by the appearance on the suriaoe of a vesicle or htob (exudation of 
s«ton)V Which is soon converted into a pustule, the whole dries up 
into a soato which Whtn throwte Off discloses a ' healthy or Shgh^ 
redden^skub Eresh RNaa^may be oonstantiy kttaehed. 

In nngworm, where the cause of the disease is the growth in the 



IQ* SKINNER--SKIPPON 


saperfioal layers of the skin of one or other of the difierent vafieties 
of fungus grouped together under the common name of ringworm, 
a reaction more resembling that of produced. There is the 

same dilatation of the vessel with exudation of fluid, sometimes 
reaching the surface in the form of vesicles, sometimes spending 
itself through and among the epidermic cells and only evidenced 
clinically by the presence of more or less scaling. In other cases the 
exudation early becomes purulent (this is said to occur regularly 
when the disease is contracted from the horse), a change which, 
though occasionally noted, is by no means frequent in ecxema. 

The inflammations of the corinm or deeper layer of the skin are 
due, with very few exceptions, to the growth of well-known organ- 
isms. Erysipelas, furuncle, anthrax and glanders are diseases which run 
an acute course and rapidly terminate, the two former usually in re- 
covery, the two latter often fatally. I'he other more chronic affections 
aU follow one course ; in their earlier stages there is a new growth 
of connective tissue cells in their lowest forms (granuloma), and tlds 
later breaks down, either rapidly, as in syphilis, or slowly, as in 
tuberculosis and leprosy* Most of those diseases leave behind them 
a well-defined scar. 

The new growths of the skin are the same as those found else- 
where. Only two present special characters requiring notice here. 
Keloid is a peculiar form of fibroma which, although benignant as 
regards any general infection, invariably recurs locally after re- 
moval. Rodent ulcer is a form of cancer wliich occurs usually on the 
face, and whose malignancy is almost entirely local. The class of 
atrophies of the skin comprises those diseases where the atrophy 
is primary, and those where it succeeds to previous hypertrophic or 
innammatory changes. Anomalies of pigmentation are those of 
excess and lack. Chloasma, in which dark patches appear, most 
frequently on the face, is usually associated with disease of some 
internal organ, such as the liver or uterus, being frequently observed 
in pregnancy. The cause of vitiligo, in which the pigment normally 
present disappears from certain areas, a phenomenon more striking 
in coloured than in white races, is unknown. 

Diseases of the skin tend to manifest themselves in certain parts 
of the body ; i*e* certain diseases exert a selective influence on the 
Selective their eruption. Symmetry is characteristic of 

dletrlbu- psoriasis, drug rashes and the eruptions of 

tloa “ specific fevers, while others, such a.s herpes zoster, ring- 
worm, tertiary syphilis and new growths, tend to be 
asymmetrical. Eczema selects the flexor aspect of the limbs and the 
neighbourhood of folds of skin and opposed surfaces, while psoriasis 
favours the extensor surfaces and the outer side of the elbows and 
knees. In certain diseases of nervous origin, notably in herpes 
tester, the eruption follows the course of a certdn nerve. In the 
face we get erythema, lupus erythematosus, rosacea, eczema, 
actinomycosis, &c., and syphilitic and malignant ulcers. Rodent 
ulcer usually selects the face, and generally the nose or orbit. The 
face too is usually the selective site of lupus vulgaris. The scalp is 
the chief site of two varieties of lesion — tlie pustular, as in pustular 
eczema and impetigo contagiosa, or the dry and scaly eruptions, as 
psoriasis, ringworm and squamous syphilidos. The geni^ organs 
are the seat of vesicular eruptions such as herpes or eczema or 
occasionally scabies ; they are also the seat of ulcers, chiefly venereal, 
and of secondary syphilides. Scabies or itch tends to occur on riic 
hands, and the chmcteristic burrows are noticeable between the 
fingers. The hands too are subject to various forms of eruption 
known as trade erupHons^ue to toe handling of paraffin, tar, sugar, 
salt, lime, sulphur, &c. The lesions mostly simulate eczema, and arc 
frequent amongst tanners, dyers, chemists, bakers and washer- 
women, and workers in the electro-plating trade. Exposure to the 
X-rays sets up a form of dermatitis, either an acute erythematous 
form due to a single prolonged eiposure or a chronic form aflecting 
operators who have been exposed over prolonged periods. Ulceration 
and considerable destnicnon of the epidermis may take pUoe 
together with the occurrence of warty growths which tend to become 
epitheliomatouB. 

For an account of too treatment of toe best known skia diseases 
see under their separate headings. 

SKINNER* JAMES (1778-1841), British military adventurer 
in India, son of Lieut. -Colonel Hercules Skinner, was bom in 
India in 1778, his mother being a Rajput lady. At the age of 
eighteen he entered the Mahratta army under de Boigne, where 
he soon showed military talents ; and he remained in the same 
service under Perron until 1803, when, on the outbreak of 
Mahratta War, he refused to serve against his countrymen. 
He joined Lord Lake, and raised a renment of irregular horse 
called “ Sldnner’s Horse or tht Yellow Boys,” which be«unc 
the most famous regiment of light cavalry in the India of that 
day. He was present at the siege of Bharatpur, and in 1818 was 
granted a jagir yidding Rs. 20,000 a year, appointed lieutenant- 
colonel in the British service and made C 3 - He had an intimate 
knowledge of the^haracter of the natives of India, and his advice 
was highly valued by rsuooessive govemor-geaerals and com- 


manders-in-chief. He died at Hansi on the 4th of December 
1841, and was buried in a church at Delhi which is called after his 
name. 

See J. Baillie Fraser, Military Memoir of Lieut.^olonel James 
Shinner (1831). 

SKINNER* JOHN (1721-1807), Scottish author, son of John 
Skinner, a parish schoolmaster, was bom at Balfour, Aberdeen- 
shire, on the 3rd of October 1721. He had been intended for the 
Presbyterian ministry, but, after passing through Marischal 
College, Aberdeen, and teaching for a few years, he took orders in 
Uie Episcopal Church, and was appointed to the charge of Longside 
in 1742. Very soon after Skinner joined the Episcopalians they 
became, in consequence of the Jacobite rebellion in 1745, a much 
persecuted remnant. Skinner’s church was burnt ; his bouse 
was plundered ; for some years he had to minister to his congrega- 
tion by stealth ; and in 1753 he suffered six months’ imprison- 
ment for having officiated to more than four persons besides his 
own family. After 1760 the penal laws were less strictly en- 
forced, but throughout the century the lot of the Episcopalian 
ministers in Scotland was far from comfortable, and only the 
humblest provisions for church services were tolerated. He died 
at the house of his son, John Skinner, bishop of Aberdeen, 
on the i6th of June 1807. It is by his few songs that Skinner 
is generally known. A correspondence took place between him 
and Burns, who considered his “ TuUochgorum ” “ the best Scotch 
song Scotland ever saw,” and procured his collaboration for 
Johnson’s Musical Museum* Other of his lyrics are; ^^The 
Monymusk Christmas Ba’ing,” a football idyll ; " The Ewie wi’ 
the Crookit Horn ” and John 0’ Badenyon.” His best songs 
had stolen into print ; a collection was not published till 1809, 
under the title of Amusements of Leisure Hours, Throughout his 
life Skinner was a vigorous student, and published in 1788 an 
Ecclesiastical History of Scotland (2 vols.) in tJie form of letters. 

A Life of Skinner, in connexion with the history of Episcopacy in 
toe north of Scotland, was published by toe Rev. w. Walker in X883. 
His songs ana poems were edited by H. G. Reid (1859). 

SKINNER'S CASE* the name usually given to celebrated 
dispute between the House of Lords and the Hous^ qf;Commons 
over the question of the original jurisdiction of fofxner house 
in civil suits. In 1668 a London mepchant named Thomas 
Skinner presented a petition to Charles II. asserting that he could 
not obtain any redress against the East Inffia Company, which, 
he asserted, had injured his property. The case was referred 
to the House of Lords, and Skinner obtained a verdict for £5000. 
The company complained to the House of Commons ^ch 
declared that the proceedings in tlie other House were illegal. 
The Lords defended their action, and after two conferences 
between the Houses had produced no result the Commons 
ordered Skinner to be put in prison on a charge of breach of 
privilege ; to this the Lords replied by fining and imprisoning 
Sir Samuel Barnardiston, the chairman of the company. Then 
for about a year the dispute slumbered, but it was renewed in 
1669, when Charles 11 . advised the two Houses to stop all pro- 
ceedings and to erase all mention of the case from their records. 
This was done and since this time the House of Lords has tacitly 
abandoned all claim to original jurisdiction in civil suits. 

See Lord Holies, The Grand Q^sHon concerning the Judicature of 
the House of Peers (1689) ; T. P. Taswell-Langmead, English Ctm- 
stitutional History (1905) ; L. O. Pike, ConsHtuHoncU History of the 
House of Lords (1894) i and H. Hallam, Constitutional History, 
vol. iii. (1855). 

8KIPP0N* PBHilP (d. 1660), English soldier in the Qvif 
Wars, was bom at West Lexhm, Norfolk. At an early age 
he adopted the military profession and in 1622 wks serving ffrith 
Sir Horace Vere in the Palatinate. He took part in m^ W thq 
battles and sieges of the time in the Low Ountries. 
si^es of Breda in 1625 and 1637 he was wounded, andiOinder 
his old commander, Lord Vere, he was present when Bo^le-I^ 
(’s HertoMnbosch) and Mae^icht were attacked in 1629. A 
veteran 01 considerable experience, Captain Skippon iieturned 
to England in z639,and was immediately appointedto a command 
in the (Honourable) Artillery Company. In 1642 the Civil 
War was fast approaching, and in January Skipped was made 
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rommanat-i oi the City troops. He was not present at Edgchill, 
but he rode up and down the lines of his raw militiamen at 
Turnham Green, cheering and encouraging them in the face of 
the king’s victorious army. Essex, the Lord General of the 
Parliament forces, soon- made Skippon his major-general, a 
post which carried with it the command of the foot and the 
complicated duty of arranging the line of battle. He was with 
Essex at Gloucester, and at the first battle of Newbury distin- 
guished himself at the head of the infantry. At the end of 1644 
the amazing desertion of I^ssex when his anm* was surrounded 
at Lostwithiel left Skippon in command ; compelled to surrender 
without firing a shot, the old soldier bore himself with calmness 
and fortitude in this adversity. At the second battle of Newbury 
he and Essex’s old foot had the satisfaction of recapturing six 
of the guns tliey had lost at Lostwithiel. The appointment as 
major-general of the New Model Army soon followed, as, apart 
from his distinguished serv'ices, there was scarcely another man 
in England with the knowledge of detail requisite for the post. 
In this capacity he supported Fairfax as loyally as he supported 
Essex, and at Nasebv, though dangerously wounded, he would 
not quit the field. For his conduct on this decisive field the 
two Houses of Parliament thanked him, and they sent him 
.special physicians to cure him of his wound. It was long before 
he was fit to serve in the field again. He only reappeared at 
Die siege of Oxford, which he directed. At the end of the 
war he was selected for the command of the forthcoming Irish 
expedition, with the rank of marshal -general. The discontent 
■of the soldiery, however, which ended in open mutiny, put an 
end to a command which Skippon had only accepted under 
great pressure. He bore a part in all the movements which 
the army leaders now carried out. A Presbyterian himself, 
he endeavoured to preser^T a middle position between his own 
sect and the Independents, and to secure by any means a firm 
treaty with the king. The army outstripped Fairfax and 
Skippon in action, 'llic major-general was named as one of the 
king’s judges, but, like his chief, did not take his place. During 
the Commonwealth period he held high office, military and civil, 
but cea.sed to influence passing ev^ents. He was one of the 
members of Cromwell’s House of Lords, and, in general, was 
un i versally respected and bcl oved . Age and infirmities prevented 
him from taking any part in the revolutions which culminated 
in the restoration of the Monarchy, and in March 1660 he died. 
Skippon was a deeply religious man, and wrote several books 
of dc\ otion for the use of soldiers. One of his few sayings in 
Parliament, that on the fanatic Naylor, has become famous ; 
“ If this be liberty, God deliver us from such liberty I 
Vicars, English Worthies (1647). 

SKIPTON, a market town in the Skipton parliamentary 
division of the West Riding of Yorkshire, England, 26 m. N.W. 
of Leeds by the Midland railway, served also by the Lancashire 
-and Yorkshire railway. Pop. of urban district (1901) 11,986. 
It is picturesquely situated in the hilly district of the upper 
valley of the river Aire, the course of which is followed by the 
Leeds and Liverpool canal. The strong castle built by Robert 
de Romille in the time of the Conqueror was partly demolished 
in 1648, but was restored by the countess of Pembroke. Of 
the ancient building of de Romille all that remains is the western 
doorway of the inner castle. In the castle grounds are the 
remains of the ancient chapel of St. John. The church of 
the Holy Trinity, mainly Perpendicular, was also partly de- 
molished during the Gvil War, but was restored by the countess 
of Pembroke. The free grammar-school was founded in 1548 
by William Ermysted, a canon of St Paul’s, London. There are 
also science and art schools. There are extensive woollen and 
cotton factories, and, in the neiglibourhood, a large limestone 
quarry. 

Skipton was the capital of the ancient district of Craven. 
At the Norman accession it became part of the possessions of 
Earl Edwin, and was granted to Robert de Romille. Subse- 
quently it went to the Albemarle family, but was again vested 
in the Crown, and Edward II. bestowed it on Piers de Gaveston. 
In 1311 it came into the possession of the Cliffords. The castle 
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vvas taken by tlie parliamentary forces in 1645 ^ desultory 

siege* of three years. 

SKIRRET, kno\^n l^tanically as Stum Sisarum (natural 
order Umbclliferae), a fleshy-rooted perennial, tlie roots of which 
are boiled, and aft(U‘wards .served up like .salsify. It requires 
a free, deep and much enriched soil, and i.s generally raised from 
seeds, which should be sown in drills a foot apart about the end 
of March, the bed being well-watered in dry weather. The 
roots will be in use about November, and will continue fresh 
through the winter if carefully stored. 

SKIRVING. ADAM (1719-1803), Scottish song- writer, was 
born in Haddington in 1719. He became a farmer at Garleton, 
near Haddington, and died in April 1803. He was buried at 
Athelstaneford. His reputation rests on two Jacobite ballads 
on the battle of Prestonpans, one of which, “ Hey, Johnnie 
Cope, are Yc Waking Yet ? ” has a well-descrved place in most 
collections of Scottish songs. 

SKITTLES (from 0 . Eng. sceolen^ to shoot), a game played on 
the green or an alley with a number of “ pins ” of wood, which 
arc knocked down by an oval, flattened missile called the cheese^ 
about 10 lb in weight, thrown by the player. The game has 
been in existence for centuries in many countries under different 
names, quilles in France, Kegelspiel in Germany, skaylcs, kails, 

I closh, cloddy nge, roly-poly, Dutch bowls, &c., in Great Britain. 

In early days in England “ sheepe’s joynls ” were thrown at 
the pins, and in many varieties of the game, for instance in the 
I German and Dutch, balls were used, which were rolled along the 
ground at the pins. As now played, nine large, oval-headed 
pins are set up in a square, three pins on each side, with a corner 
angle presented to the J>layer, who stands about 21 ft. from the 
pins. One step in advance is allowed in delivery. The object 
is to knock down the greatest number of pins in the fewest 
throws. In the eastern counties of England four pins only, one 
on each corner, are generally used. In Dutch .skittles the centre 
pin is called the “ king-pin ” and often has a crown on its head. 

The object of this game is to knock down the “ king ” without 
touching any of the other pins, or to knock down all the other 
pins and leave the king. In Germany and Holland balls have 
always been used, and the game in that form was introduced into 
America from the latter country early in the i8lh century, but 
is not now played there, being replaced by bowling. \ 

SKOBBLEV, MIKHAIL DIMITRlfiVlCH (1843-1882), Russian 
general, w'us born near Moscow on the 29th of September 1843. 
After graduating as a staff officer at St J Petersburg he was sent 
to Turkestan in x868 and, with the exception of an interval of 
two years, during which he was on the staff of the grand duke 
Michael in the Caucasus, remained in Central Asia until 1877, 

He commanded the advanced guard of General Lomakine’s 
column from Kinderly. Bay, in the Caspian, to join General 
Verefkin, from Orenburg, in the expedition to Khiva in 1874, 
and, after great suffering on the desert march, took a prominent 
part in the capture of the Khivan capital. Dressed as a Turko- 
man, he intrepidly explored in a hostile country the route from 
Khiva to Igdy, and also the old bed of the Oxus. In 1875 he 
was given an important command in the expedition against 
Khokand under General Kaufmann, showing great capacity in * 
the action of Makram, where he out-manoeuvred a greatly superior 
force and captured 58 guns, and in a brilliant night attack in the 
retreat from Andijan, when he routed a large force with a handful 
of cavalry. He was promoted to be major-general, decorated 
with the order of St George, and appointed the first governor of 
Pergana. In the Turkish War of 1877 he seized the bridge over o 
the Sereth at Barborchi in April, and in June crossed the Danube 
with the 8th corps. He commanded the Caucasian Cossack 
Brigade in the attack of the Green Hills at the second battle of 
Plevna. He captured Lovtcha on the 3rd of September, and 
distinguished himself again in the desperate fighting on the Green 
Hills in the third battle of Plevna. Promoted to be a lieutenant- 
general, and given the command of the 16th Division, he took 
part in the investment of Plevna and also in the fight of the 9th 
of December, when Osman Pasha surrendered, with his army. 

In January 1878 he crossed the Balkans in a severe snowstorm, 
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defeating the Turks at Senova, near Schipka, and capturing 
36,006 men and 90 guns. Dressed wjth ^arc in white uniform 
and mounted on a white horse, and always in the thickest of the 
fray, he was known and adored by his soldiers as the “ White 
General.” He returned to Turkestan aft^r the war, and in 1880 
and r88i further distinguished himself in retrieving the disasters 
inflicted by the Tckke Turkomans, c.aptured Geok-Tepe, and, 
after much slaughter, reduced the Akhal-Teke country to 
submission. He was advancing on Askabad and Kalat i-Nadiri 
when he was disavowed and recalled. He was given the com- 
mand at Minsk. In the last years of his short life he engaged 
actively in politics, and made speeches in Paris and in Moscow 
in the beginning of 1882 in favour of a militant Pansla\nsm, 
predicting a desperate strife between Teuton and Slav. He w'as 
at once recalled to St Petersburg. He was staying at a Moscow 
hotel, on his way from Minsk to his estate close by, when he died 
.suddenly of heart disease on the 7th of July 1882. 

SKOPTSI (Russian skopets, a eunuch), a secret religious sect 
of Russia. It is an offshoot of the sect known as the “ People 
of God ” or Khlysti (see Russia : Rvligiort). It was in 1771 in the 
government of Orel that the Skoptsi were first discovered by the 
authorities. A peasant, Andrei Ivanov, was convicted of having 
persuaded thirteen other peasants to mutilate themselves. His 
assistant was another peasant, know^n as Sclivanov. A legal 
investigation followed. Ivanov was knouted and sent to 
Siberia: Sclivanov fled, but w'as arrested in 1775. Skoptsism, 
however, increased, and Sclivanov escaped from Siberia and 
proclaimed himself the Son of God incarnate in the person of 
I’cter III. Peter had been popular among the Raskohnki 
(schismatics, or dissidents) because he granted them liberty of 
conscience, and among the peasants because when pillaging the 
convents he divided their lands among the labourers. Sclivanov 
claimed the title “ God of Gods and King of Kings,” and 
announced his accomplishment of the salvation of believers 
through a self-inflictcd mutilation. For eighteen years he lived 
in St Petersburg, in the house of one of his disciples, receiving 
double homage as (.‘hrist and tsar. In 1797 he was rearrested 
by order of Paul I. and imprisoned in a madhouse. Dnder 
Alexander I. Seli\'anov regained his liberty, but in 1820 was again 
^■hut up, this time in a monastery at Suzdal, where he died 
in 1832 in his hundredth year. Skoptsism was, however, not 
exterminated, and grave scandals Constantly arose. The most 
remarkable feattirc of this extraordinary sect has always been 
the type of people who joined it. Nobles, militar)' and naval 
officers, civil servants, priests and merchants were to be found in 
its ranks, and so rapidly did the numbers increase that 515 men 
and 240 women w^rc transported to Siberia between 1847 and 
1866 without seriously threatening its existence. In 1872 many 
trials of Skoptsi took place all over Russia. In 1874 the sect 
numbered at least 3444, including 1465 women. Of these 
703 men and 160 women had mutilated themselves. Repres- 
sive mea.sures proving useless, an unsuccessful attempt was 
made to kill the sect by ridicule : Skoptsi were dressed up in 
women’s clbthes and paraded with fools* tiaps on through the 
villages. In 1876 130 Skoptsi Were sentenced in a batch to 
transportation. To escape prosecution some of the sect have 
emigrated, generally to Rumania, where they are known as 
Lipovans. But though the law is strict— every eunuch being 
compelled td register — Skoptsism still continues to hold its Own 
in Russia. 

As their title indicates, the main feature of the sect is sexual 
snutilation. This they call their “ baptism of fire." Of tliis there 
arc two kinds, the "lesser" and "greater seal" {i.e. partial and 
coniiplett* mutilation). In this the Skoptsi maintain that they are 
fulfilling Christ's counsel of perfection in Matt. Xix. T2 and xviii. 8, 9. 
A terrible operation with similar purpose is sometimes^ performed on 
the women. The earliest records ot such female mutilations date 
from 1815. Usually the breasts only are amputated. The Skoptsi 
do not absolutely condemn marriage, and some are allowed to have 
one cliild, those at Bucharest two, Before being fully admitted. 
They are not pessimists, desiring the end of the .speCies, but aim 
rather at the perfection of the individual. Their religious ceremonies 
include hymn-singing, addresses and frenzied dancing ^ding in 
ecita'iy, like that of the Khlysti and the, Mussulman dancing der- 
vishes. Strict oaths of sesdrecy are demanded from all 
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who form a kind of mutual-aid association. Meetings are held late 
at night in cellars, and last till dawn. At these the men wear long, 
wide, white shirts of a peculiar cut with a girrjle and large white 
trousers. Women also dress in white. Dither all present wear white 
stockings or are barefoot. They call themselves " White Doves." 
They have a kind of eucharist, at which pieces of bread consecrated 
by being placed for a while on the monument erected at Schlusselberg 
to Sclivanov are given the communicants. The society has not 
always 1)1*011 content with proselytism. Bribes and violence have 
been often used. Children are bought Irom poor parents and brought 
up in the laitli. The Skoptsi arc millenarians, and look for a Messiah 
who will establish an empire of the saints, i.e, the pure. But the 
Messiah, they believe, will not come till the Skoptsi number 144,000 
(Rev. xn*. 1, 4), and all their ellorts are directed to reaching this 
total. 'I’he Skoptsi’.s favourite trade is (hat of money-changer, and 
on 'Change in St Petersburg there was for long a bench known as 
the " Skoptsi 's bench." Of late years there is said to have bet n 
a tendency on the part of many Skoptsi to consider their creed 
fulfilled by chaste living merely. 

See Anatole Leroy-Beaulieu, The Empire vf the Tsars (Eng. trans., 
1896), vol. iii. ; E. Pelikan, GeschiihtliiJi-mcdizimsche Untersuchmtgrn 
iiber das Shopzentum in Russland (Ciesseii, 1876) ; K. K. Crass, the 
geheime hetUge Schrift dev Skopzen (Leipzig, 1904) and Die russtschen 
Seklen (Leipzig, 1907, &c.). 

SKOWHEGAN, a township and the county-seat of Somerset 
count}", Maine, U.S.A., on the Kennebec River, about 39 m. N, 
of Augusta. Pop. (1890) 5068, (1900) 5180, of whom 4266 were 
inhabitants of Skowhegan village ; (1910)5341. Skowhegan is the 
terminus of a brani'li of the Maine Central railway. The township 
covers an area oT about 50 sq. m., and has a public library, a fine 
court house and Coburn Park. The farms of the township are 
devoted largely to dair}-ing. Paper and pulp, wooden-ware, 
woollen and worsted goods, &c., arc manufactured. Skowhegan 
was sett led as a part of Canaan abot 111770. f n 1 8 1 4 1 he 1 ownsh ip 
of Bloomfield was erected out of the southern portion of Canaan. 
In 1823 a second township was erected out of what then remained; 
this tvas called Milburn at first, but in 1836 the former Indian 
mime, Skowhegan, said to mean “ spearing ’* or “ watching 
place,’* was adopted. Bloomfield was annexed to Skowhegan in 
1861. The village of Skowhegan was incorporated about 1856. 

SKRAM, PEDER (r. 1500 1581), Danish senator and naval 
hero, born between 1491 and 1503, at his father’s estate at 
limp near Horsens in Jutland. He first saw service in the 
Swedish war of Christian IT. at the battle of Brannkyrka, 1518, 
and at the battle of Upsala two years later he .saved the life of 
the Danish standard-bearer. For his services in this war he 
was rewarded with an estate in Norway, where fie settled 
for a time with his young consort Elsebe Krabbe. During 
“ Grevens Fejde/* or “ the Count’s War,” Skram, whose reputa- 
tion as a sailor was already established, was sent by the Danish 
government to assist Giistavus Vasa, then in alliance with 
Christian III:' against the partisans of Christian II., to organize 
the untried Swedish fleet ; and Skram seems, for the point is 
still obscure, to have shared the chiel command witli the Swedish 
Adrtiiral M&ns Some. Skram greatly hampered the movements 
of the Hanseatic fleets who fought on the side of Christian II., 
captured a whole Lubcck squadron off Svendborg, and prevented 
the revicthalling of Copenhagen by Ltib^ck. But the incurable 
suspicion of *Gu.Stavus I. thinihiized the successes of the afiied 
* fleets throughout 1535. Skrarii’s Services' were richly rewarded 
by Christian TIL knighted him at his coronation, ihade him 
a sl^atot’dnd tendtAved him with atnple estates. The broad- 
^hbdldfcrcd, yeHoW-haired adrrilral Was an ofit-hnd-out patriot 
'and' greatly Contributed as a setihtoi' to thfe vjLtOry oF th^ Danish 
party over the German in the coiihdls of Christian III. In 
1555, feehng too infirm to gO^ to sea, he resigned his post of 
admiral;^ but When the Scandinavian Seven' Years* War .broke 
out Seven ye‘ars later/'and the new king, ‘Frfe'derick II., bffeted 
Skfam the chief command; the * old' herd ‘ did 'not' h&itate a 
moment. With a large fleet he ppt to sea in August 1562 and 
compiled the Swiiaish idinlral, ifter a ^Wce^fuLithgagement 
off the coast of Gitkhd; to take 'fefuge behind' the Skerries. 
This, however, was hi^ .^e achievement, and he was Superseded 
at the end of the year by Herluf Trblle. Skram -how ‘retired 
from active service, but was twice ‘(i565-:i:^68)‘0tisuctie.*islfblly 
besieged by* the Swedes ih his castl^kjf 'La^ he^iindhis 
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• wife de fended with pfreat intrepidity. His estates in Halland 
were also repeatedly ravaged by the enemy. Skram died, at 
an advanced ape, at Urup on the iith of July 1581. 

Skruin's audacity won for him the niclmame of “ Denmark’s 
dare-devil,” and he contributed perhaps more than any other 
Dane of i)is day to destroy the Hanseatic dominion of the 
Baltic. His humanity was equally remarkable ; he often im- 
perilled his life by preventinp his crews from plundering. 

See Axt ‘1 Larsen, Dansk-Norski^ Hcllehistorier (Copenhagen, 1893). 

(K. N. B.)‘ 

SKRZYNECKI, JAN ZYGMUNT (1787-1860), Polish general, 
was born in (hilicia in 1787. After completing his education 
at the university of T.cmberg, he entered the l*olish Legion 
formed in the grand duchy of Warsaw, as a C(mtmon soldier 
and won his lieutenancy at the battle of Raszyn in 1809. At 
the battle of Leipzig he greatly distinguished himself and at 
Arcis-sur-Aube, in 1814, saved Napoleon from the sudden on- 
slaught of the enemy by sheltering him in the midst of his 
battalion. On the formation of the kingdom of Poland in 1815 
Skrzynecki was put in command of five infantry regiments of 
the line, and on joining the insurrection ol 1830 was entrusted 
with the organization of the Polish army. After the battle of 
Grochow, he superseded I'rince Radziwill as commander in 
chief ; but avoided all deci.sive operations as he hoped for the 
pacific inten^ention of the powers in favour of J*oland. In the 
beginning of March 1831 he even entered into correspondence 
.with the Ru.s.sian Field -marshal Diebitsch, who was taken 
very ill both at I'aris and London. When at last Skrzynecki 
did take the offensive his opportunity was gone, and he com- 
mitted more than one tactK'al blunder. At Ostrolcnka (26th 
of May 1831) he showed his usual valour and considerable 
abilit}', but after a bloody contest Diebitsch prevailed and 
Skrzynecki fell back upon Warsaw, where he demanded a recon- 
struction of the government and his own appointment as dictator. 
To this the diet would not oomsent, though it gave Skrzynecki 
a vote of confidence. But public opinion wiis now running 
strongly against him and he was forced on the loth of August, 
in liis camp at Bolimow, to place his resignation in the hands 
of his successor, Ih'mbinski. Skrzynecki lliereiipon joined a 
guerilla corps and on the 22nd of September took refuge in 
Austrian territory’. Subsequently he resided at Prague, but 
migrated to Brussels where he was made commander in chief 
of the Belgian army, an appointment he was forced to resign 
by the combined and emphatic protest of Russia, Austria and 
Prussia, in 1839. With the permission of the Austrian govern- 
ment he finally settled at Cracow, where he died in i860. 
Skrzynecki was remarkable for his personal courage and made 
an exc« client general of division, but he was unequal to the heavier 
responsibility of supreme command, and did much harm in that 
capacity by hi.s irresolution. He wrote Tivo Victorious Days 
(Pol.) (Warsaw, 1831) ; and Mes Erreurs (Paris, 1835). 

See S. J. N, Montalembert et sa correspoftdance inidite avec le 
gMvalissme Skrzynecki (Montligeon, IQ03) ; Ignacy Pradzynski, 
The last four Polish Commanders (Pol.) (loosen, 1865). (R. N. B.) 

SKUA,^ the name for a long while given to certain of the 
Laridae (see (Jull), birds which sufficiently differ in structure, 
appearance and habits to justify their separation as a distinct 
genus, Stercorarius (Lestris of some writers), or even subfamily, 
Siercorariitiae. Swift of flight, powerfully armed, but- above 
all endowed with extraordinary courage,, they pursue their 
weaker cousins, making the latter disgorge their already 
.swallowed prey, which is nimbly caught before it readies the 
water ; and this habit, often observed by sailors and fishermen, 
has made these predatory and parasitic birds locally known as 
“ Teasers,” “ Boatswains,” ^ and, frtna a misconception of their 

' Thus written by Hoier {circa 1604) as that of a Faeroese bird 
(hodie Skfiir) an example of which he sent to Clusius {Exotic. Auc~ 
‘ p. 367). The word bein^ thence copied by Wfllughby has 

been generally adopted by Haglish Butho^, and, applied by tlwm 
to all the congeners of tlie species to which it was originally peculiar. 

• This name in seamen^s ornithology applies to several other 
kinds of birds, and, though perliaps first given tQ those qi this group, 
is nowadays most commonly used- for the species of Thopic-biro 
{q.'V.}, tlie- projecting middle feathers of the . tail in ^ach kind being 


inteiit, ” Dunghunters.” On land, however, , whither they 
resort to breed, they Jj^ek food of their own .taking, whether 
small mammals, little birds, insects or berries ; but even here 
their uncommon courage is exhibited, and they will defend 
their homes and offspring with the utmost spirit against any 
intruder, repeatedly shooting down on man or dog that invades 
their haunts, while every bird almost, Ir-om an eagle down- 
wards, is repelled by buffets or something ,’yiro^se. ^ 

The largest .species known is tlie Stercorarius aUmrrhoctes of oniith- 
ologists — the " Skooi " or “ Bonxie " of the Shetlanders, a bird in 
size equalling a herring-gull, Larus argeffiatus. The sexes do not 
differ ajiprectably in colour, which is of a dark ibrown, somewhat 
lighter beneath ; but tlie primaries have at tlu) Imse a patch of 
while, visible even when the wings are closed r.nd forming, when 
tliey are .spread, a conspicuous band. The bill and feet are black. 
1'his is a species of comparatively limited range, brt^eding only in 
some two or throe localities in tlie Shetlands, abtuit iialf a dozen in the 
Faeroes/ and hardly more in Iceland. Out of the breeding-aeason 
it shows itst'lf in most parts of the North Atlantic, but never seems 
to stray farther south than Gibraltar or Morocco, and it is therefore 
a matter of much interest to find the Southent Ocean inhabited by 
a bird — the “ Port F.gmont Hen ” of Cook’s .Piiyagcs—wliich so 
ckisely resembles the Skua as to liave -been for a long while regarded 
as Hpecifically identical with it, but is now .usually recognized as 
distinct under the name of S. aniavUii'us. This bird, characterized 
by its stout deep bill and want of rufous tint on its lowt r plumage, 
has an extensive range, and would seem to exhibit a tendency t<» 
furthor differentiation, sinci* Howard Suunders, in a monograph ol 
the group [Proc. Zool. Society, ihjO, pp. 317332), iiays that it 
]»reserits three local forms — one occurring Ironi New ZJealand to 
Norfolk Island and past Kerguelen Land to the Capo of Good Hope, 
another restricted to the Falklands, and tlie tliml liithcrto only met 
With near the south-polar ice. C)n tin' western coast of Scuth 
America, making its wa.y into the Straits of Magellan, and passing 
along thecoast so far as Rio Janeiro, is found 5 . chtlensis, distinguished 
among other characters by the cinnamon tint of its lower plumage. 
Three other smaller species of the genus are known, and each is 
more widely distributed than those just mentioned, but the home 
of all is in tlie more northern parts of the earth, though in winter 
two of them go very far south, and, crossing the equator, show 
themselves on the seas that wash the Cai>e of Good Hope, Australia, 
New Zealand and Peru. 'I'he first of them is 5 , pomatorhinus (often 
incorrectly spelt pomarinus), about the size of a common gull, 
Larus oavus, and presenting, irrespective ol sex, two very distinct 
phases of j>lumage, one almost wholly sooty-brown, tlie other parti- 
coloured — dark above and white on the breast, the sides of the neck 
being of a glossy straw-colour, and the lower part of the neck and 
the sides of the body barred with brown ; but. a singular feature in 
the adults of this species is tliat the two median tail-feathers, which 
are elongated, have their sliaft twisted towards the tip, .so that in 
fliglit the lower surfaces of their webs are pressed together vertically, 
giving the bird the appearance ol having a disk attached to its tail. 
The second and third species so clo.sely resemble each other, except 
in size, that their distinctness was for many years unpcrceived, and 
in con.sequence their nomenclature is an almost bewildering puzzle. 

H. Saunders [loc. cit.) thinks that the larger of them, which is about 
the size of a black-headed gull, should stand as 5 . crepidatus, and the 
smaller as 5. parasiticus, though the latter name has been generally 
used for the larger when that is not termed > as it often is, 5 . richard- 
soni, a namo that correctly applies only to whole-coloured examples, 
for this species too is dimorphic. Even its proper English name * is 
disputable, but it has been frequently called the Arctic gull or 
Arctic skua, and it is by far the commonest of tlie genus in Britain, 
and perhaps throughout tlic .nortlieni . liemisphorc. It breeds 
abundantly on many of the Scottish islands, and.^ most countries 
.lying to the northward. The .nest ia^^enoraUy iniiong heather, and 
contains two eggs of a dark olive-colour, sufiused tl^ith still darker • 
brown patches. Birds of either phase of plumage pair indiscrimin- 
ately, and the young «how by their earlie&t .feathers wli^ether they 
will prove whole or parti-coloured ; but in their immature plumage 
the upper surface i* barred with pale reddish brown. The smallest 
species, commonly known in English as the longrtailed or Buflon’s 


generally likened to the marlinespikc? that is identified with the 
boatswain’s position ; but perhaps the authoritative character 
assumed by both bird and ofticcr originally suggt^ed the name. 

” It has long been subjected to persecution u\ tliese islands, a 
reward l^ing. paid for its head. On Uie other in the Shetlands 
a fine was exacted for its death, as it was bi^lieved to protect the 
sheep against eagles> 'V'ct for all tliis it wo^uM. long ago have been 
extirpated there, and have ceased to . be a pritish bird in aH but 
name, but for the fipecial protection aflptdcd it by scver^il members 
of two families (Edmonston and Scott of Mclhy), long before it was 
protected by modem. legislation. 

* U is tthe ? Fasgadait ” of the Hebrides, the ” Shooi ” of the 
SiUJtland^, anfj the " Scoutj -alien ” of the fi.shermen on the east coast 
of Scotland. 
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skua, is not known to exhibit the remarkable dimorphism to^which 
the two preceding are subject. It bre<*ds ^buntiaiitly in some seasons 
ou Uie tells of Lapland, its appearance depending chiefly on the 
presence of lemmings {Lemmus norvegitus), on which it mainly preys. 
All these three s])ecies occasionally visit fhe southern coasts of 
Europe in large flocks, but their visitations are highly irregular. 

(A. N.) 

SKULL, the skeleton of the head, composed of 22 lx>ne.s, 

8 of which lorm the skeleton of the cranium, 14 that of the 
face. ICxccpt the lower jaw, which is movable, the bones arc 
all firmly united by immovable joints. In the following article 
it is considered more profitable to treat the skull as a whole 
than to detail the bones separately, and for this purpose a normal 
European skull will be studied from in front {norma facialis), 
from above {norma vcriicalis), from iIk; side {norma lateralis), 
from behind {norma occipitalis) and from below {norma basalis). 
Afterwards the interior of it will be considered by means of 
sections. 

The Skull from in from {norma facialis) (see fig. 1). The fore- 
head region is lormcd by the frontal bone, tlie two halves of which 
usually unite in the second year ; sometimes, however, they fail 
to do so and then a suture {metopic) may remain to an advanced age. 
The lower limit of the forehead is formed by tlie upjier margin of 
the orbit on each side, and by the articulation between the frontal 
and nasal bones near the mid line. At the junction of the inner and 

middle third of each supra- 
orbital margin is the supra- 
orbital notcli lor the nerve 
of that name. Alxive each 
supra-orbital margin is an 
elevation, better marked in 
adult males, called the supra- 
ciliary ridge, while between 
these ridges in the middle 
line is a slight jirorainence, 
tlie glalwlla. Below the fore- 
head the two nasal bones 
form the skeleton of the 
upper part of the no.se ; they 
articulate with one another 
in the mid line, but laterally 
they arc joined by a suture 
to the nasal processes of llie 
maxillae which run up to 
articulate with the frontal 
at the internal orbital pro- 
cess, thus forming tlie inner 
margin of the orbit. 

Externally the malar 
bones (fig. i, g) articulate 
Fig. I. with the frontal at the 

external orbital process and 

form the lower and outer quadrant of the orbital margin. 

The maxillae or upper jaws (fig. 1, M) form the greater part of 
the skeleton of the lace ; they complete the lower and inner quadrant 
of the orbit, and below the nasal bones leave the anterior nasal 
aperture {apertura pyriform is) between them, and project slightly 
at the middle ol the lower border of this aperture to form the anterior 
nasal spine. Aliout a quarter of an inch below the infra-orbital 
margin and just below the articulation with the malar the infra- 
orbital foramen, lor the infra-orbital branch of the fifth nerve, is 
sccMi on each side. Tlie lower parts of the maxillae form the alveolar 
margin in which all the upper teeth are set. Laterally each maxilla 
IS prolonged out into a buttress, the zygomeUte process, which sup- 
])ort 8 the malar l>one. 

Below the maxillae the mandible or lower jaw is seen in perspective 
(lig. T, m). The horizontal part or body is in two halves up to the 
second year, but after that complete bony union takes place, forming 
the symphysis. Above tlie body of the mandible is an alveolar 
margin containing •the sockets of the lower teeth, while below, near 
the mid line, tlu* bone projects forward to a variable extent and so 
4 orms the mental promtneme (fig. i, e), one of the special character- 
istics of a human skull. Below the second bicuspid tooth on each 
si lo is the menial foramen for the exit of the mental branch of the 
fiftli nerve. 

The Orhii. — Each orbit i.s a pyramidal cavity, the base of the 
pyramUrbelitf in front, at the orbital margin, and the apex behind, 
at the opticloramen, where the optic nerve and ophthalmic artery 
iiass thmugh. The four sides of the pyramid form the roof, floor, 
inner and outer walls of the orbit. The roof is arched from side to 
side and is made up of the frontal bone anteriorly, and the les.ser 
wing of the sphenoid posteriorly. The floor is chiefly formed by the 
maxilla, though the malar forms a little of it in front. There is a 
grqovc for the infra-orbital nerve running forward in it, but before 
the margin of the orbit is reached the groove becomes a tunnel. 
The inner wall is antero-posterior and parallel with its fellow of the 



opposite orbit; in front it is formed by tlie nasal process of the 
maxilla, behind which the lachrymal bone articulates ; together they 
enclose «i vertical groove, for the lachrymal sac, whicli leads down 
into the nose, llirougli the naso-lachrymal canal, transmitting tlie 
nasal duct (see Eyel Behind tlie lachrymal bone is the orbital 
plate of the ethmoid and in the suture between this and the frontal 
the anterior and posterior ethmoidal foramina are seen, l^osteriorly 
the ethmoid articulates with the sphenoid, wJiilc at its lower and 
hinder part a small piece of the palate bone comes into the orbit. 
The outer wall of the orbit slopes backward and inward, the two 
opposite sides therefore converge as they run back. The malar 
bone, in front, and the great wing of the .sphenoid, behind, form this 
wall. Between the roof and the outer wall there is a slit in the 
posterior jiart of the orbit called the sphenoidal pssure because it lies 
iMitween the great and small wings of the sphenoid ; it transmits the 
third, fourth, first divi.sion of the fifth and sixth cranial nerves, as 
well as the ophthalmic vein. 

Another slit called the spheno-maxillary fissure lies in the line of 
junction of the outer wall and floor, it leads into the sjflieno-inaxil- 
lary and zygomatic fossae and transmits the second division of the 
fifth nerve and some veins. 

The Skull from above {norma verticalis). When looked at from 
above the frontal bone is seen forming the anterioi" part of the vertex 
and articulating with the two parietals posteriorly by a nearly 
transverse serrated suture {coronal suture). Kuiiiiiiig back Irom the 
middle of this is the median sagittal suture extending as far as the 
lambda on the norma occipitalis. The point where the sagittal and 
coronal sutures join is the bregma, the site of the lozimge-.shaped 
anterior fontanelle in the infant's skull, but this closes during the 
second year of life. Small ossicles called Wornnan bones are olten 
found in the cranial sutures, and one of these (the interfrontal or os 
anti-epilepticum) is sometimes found at the bregma. About Iwo- 
thirds of the way back the sagittal suture becomes less serrated and 
on eacli side of it the small parietal foramen may be seen. This 
only transmits a small emissary vein (see Veins) in the adult, but, 
us will be seen later, is of considerable morjihological interest. As 
middle lile is reached th(‘ cranial sutures tend to become oblitcral(*d 
and the bones can no longer be sijparated ; this fusion begin.s at the 
places where the sutures are least deeply senrated, and as a rule the 
sagittal suture disappears between the two parietal foramma between 
[ thirty and forty years of age. 

The Skdll from the side {norma lateralis). On looking at the 
I accompanying flgure (fig. 2) it will be seen that the calvaria or brain 



Fig. 2. —Profile of the Skull. 


Fr, Frontal bone. 

Pa, Parietal. 

SO, Supra-occipital. 

Sq, Squamous- temporal. 
MT, Mastoid-temporal. 

Ty, Tympanic. 

St, Styloid-temporal. 

As, A li' sphenoid. 

E, Os planum of ethmoid. 
L, Lachiymal. 

K, Kasai. 


Mx, Superior maxilla. 
Md, Malar. 

Mn, Mandible. 
bh, Basi-Jiyal. 

th, Thyro-hyal. 
ch, Cerato-hyal. 

em, External meatus. 
cs, Coronal suture. 

Is, Lambdoidal suture. 

ss, Squamous suture. 


case forms all the upper part, while the face is l)elow the anterior 
half. Taking the calvaria first tlie side view of the frontal bone 
(fig. 2, Fr) is seen extending back as far as the coronal suture (cs). 
Just above Fr is an elevation on each side, the frontal eminence, 
better seen in female than in male skulls. The junction between the 
frontal and malar (Ma) at the outer margin of the orbit h^ already 
been referred to as the external angular process and is an important 
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landmark for measurements, and from it a curved line (the temporal 
crest) runs back crossing the coronal suture to reach the parietal 
bone (Pa, fig. 2) ; as it runs back this line divides into two. Below 
the crossing of the temporal crest the coronal suture is less serrated 
than above, and here it becomes obliterated first. The quadrilateral 
outline of the parietal bone is seen as well as its articulations ; 
above it touches its fellow of the opposite side ; in front, the frontal 
(Fr) ; below the great wing of the sphenoid or alisphetioid (As), 
the squamous part of the terniioral or squamosal (Sq) and the 
mastoid part of the temporal (MT), while behind it articulates with 
the supra-occipital (SO), through the lambdoid suture {Is). All four 
angles of the parietal are points of special interest ; the antero- 
superior angle or bregma has been already noticed, and it will be 
seen to he nearly abovt; the ear oiietiing or external auditory 
meatus in the temporal bone (cm), 'I'lu* antero-inlerior angle where 
the frontal, parietal and alls])lienoid meet is the pterion and is the 
site of an occasional Wormian bonc^ (epipteric). The posterior 
superior angle is the lambda and will be better seen on the norma 
occipitahs, while the posterior inferior angle, where the parietal, 
supra- occipital, and mastoid temporal bones meet, is known as the. 
astenon and marks the lateral sinus within the cranium. A little 
above and behind the middle of the parietal bone, and just above 
the superior temporal crest, is the parietal eminence where os.sification 
starts. The squamous part of the temporal bone overlaps the parietal 
at the squamous suture, while from its lower part the zygomatic 
process projects forward to articulate with the malar. At the root 
of this process is tlu’ glenoid cavity where the condyle of the lower 
jaw articulates, and just bt'hind this the external auditory meatus is 
seen (cm), Belnnd this again tlic mastoid temjmral is prolonged 
down into a nipple shapcd swelling, the mastoid process (MT), con- 
taining air cells and only found in the adult human skull, while just 
in front of the external auditory meatus is the styloid process (St), 
Conn<;ctetl with the hyoid bone by the stylo-hyoid ligament (dotted). 
In the side view of the face the nasal and maxillary bones are seen, 
and from this point of view it will be noticed that just below the 
na.sal aperture the maxillae, where they join, arc produced forward 
into a little spur, the anterior nasal spine, which is a purely human 
characteristic. At the -side of the maxilla the malar or jugal (Ma) 
iKuie is placed, and its lozcngc-shapcd outline is apparent ; it forms 
the anterior part of the zygomatic arch. When the mandible is 
disarticulated and removed the posterior part of the maxilla is seen, 
and behind it the external pterygoid plate of the sphenoid. Between 
these two bones there is a vertical slit-like opening into a cave, the 
sp he no -maxillary fossa, wliich communicates with the orbit through 
the spheno- maxillary pssure, with the nasal cavity through the 
spheno palatine foramen, with the cranial cavity through the foramen 
rotundum, and with the mouth through the posterior palatine canal, 
as well as liaving other smaller openings. 

The side view of the mandible or lower jaw shows the body, 
already setMi from in front, and the ramus j^rojecting uj) from the 
back })arl of it at an angle of from 110° to 120® in the adult. Before 
the leeth come and after they are lost the angle is greater. The point 
just above ch (fig. 2) is known as the angle of the ’jaw. At the upper 
part of the ramus are two projections ; the most anterior is the 
(oronoid process lor the attachment of the temporal mu.scle, wliile 
posteriorly is the condyle whicli articulates with the glenoid cavity 
of the temporal bone. 

The Skull from hehino (norma occipitalis) (fig. 3). From this 
point of view the posterior ends of the parietal bones (PP), with 

the sagittal suture between 
them, are seen. Below these 
comes the supra - occipital 
bone (fig, 3 O) separated 
from them by the lambdoid 
suture which is deeply ser- 
rated and a frequent site 
of Wormian bones. Wlicre 
.the sagittal and lambdoid 
sutures meet i.s the lambda 
(L), and here a small 
Wormian bone is sometimes 
found, called the preinter 
parietal. In the mid line 
about a hand’s breadth 
(2|-3 in.) below the lambda 
is a prominence, the external 
occipital protuberance or 
inion, for the attachment of 
the ligamentum nuchae, wliile 
running out on each side 
from this are the superior 
curved lines which attach 
muscles of the neck. 

The Skull from below 
(norma basalis) (fig. 4). 
Starting from in front, the superior alveolar arcade with the teeth 
sockets is seen. This in a European skull approaches a semicircle, 
but in lower races the sides become more parallel ; this is known 
as a hypsiloid arcade. Within the arcade is the hard palate formed 
by the maxillae in front (fig. 4, m), and the palate bones (p) behind. 
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At th§ front of tlic median suture between the maxillae is the 
anterior palatine cfl«fl4whi(jh, if it is looked into closely, will bo seen 
to lead into four small foramina, two antero-posterior known as 
Scarpa's foramina, lor the naso-palatine nerves, and two lateral 
called Stensen's foramina for 
small arteries and the re- 
mains of the mouth opening 
of JacoKson’s organ (see 
Olfactory System). In 
young skulls a suture runs 
outward from the anterior 
palatine canal to between 
the lateral incisor and canine 
sockets, and .sometimes 
another runs from the same 
place to between the rentral 
and lateral incisoi tc^elh. 

At each postero- lateral 
angle of the palate are the 
posterior palatine canals for 
the de.scending palatine 
nerves. The posterior mar- 

? :in of the hard palate is a 
ree edge which iorms the 
lower boundary of th(‘ pos~ 
terior nasal apertures or 
choanae and attaches the soft 
palate (see Pharynx). Be- 
hind the alveolar arcade on 
each .side are the external iJiG, 4* 

and internal pterygoid plates of the sphenoid ; the - external 
IS a muscular pre^ess lor the attachment of the pterygoid 
mii.scle.s, wdiile the internal ends below in the hook-like hamular 
process which is directed backward and outward. Dividing the 
posterior na.sal aperture into two is the vertical hind edge of the 
vomer (v), which articulates above with the body of the sphenoid 
(basi-sphenoid), and just behind this the sphenoid is united by bone 
with the basioccipital (h) though up to twenty years of age there 
is a sjmehrondrosis (see Joints) called the basilar suture) between 
them. It is thcrclore very easy to tell an adult’s skull from that of a 
young person. Passing back in the mid line the foramen magnum 
(/) is seen, through which pass the spinal cord and its membranes, 
the vertebral arteries and the spinal accessory nerves. A little in 
front of this is a small tubercle, the pharyngeal spine, to which the 
constrictors of the pharynx are attached. On each side of the fora- 
men magnum and in front of its mid transverse diameter are the 
condyles (r), which articulate with the atlas, while just above these 
arc the anterior condylar foramina, one on each side, for the exit of 
the hypoglossal nerves. 

JCxtemal to the ptciygoid plates the base of the skull is formed by 
the ali-sphenoid, which projects backward into a point, the spine of 
the sphenoid, and just in front of this is the small foramen spinosum 
for the passage of the middle meningeal artery. In front and a 
little internal to the foramen spinosum is a larger opening, the 
foramen ovale, through which the third division of the fifth nerve 
leaves the skull. Into the re-entering angle between the ali-sphenoid 
and basi-occipital is fitted the petrous part of the temporal, whieh^ 
however, does not quite fill the gap but leaves a space on each side 
of tlic site of the basilar suture to be closed in by fioro-cartilage, and 
this is known as the middle lacerated foramen. On the lower surface 
of the petrous bone is the round opening of the carotid canal through 
which the internal carotid artery and its accompanying sympathetic 
nerves pass into the skull, while more externally the styloia process 
projects downward and forward and is more or less ensheathed at 
its root by the rampart-like ridge of the vaginal process. Between 
the styloid process and the occipital condyle lies the jugular or 
posterior lacerated foramen through which pass the lateral and 
inferior petrosal sinuses, and the glosso-pharyngeal, vagus and spinal 
accessory nerves. ITic bone which bounds this foramen behind, and 
which bears the posterior two-thirds of the occipital condyle, is the 
cx-occipital part of the occipital. A little behind and external to the 
styloid process is the tip of the mastoid process, just internal to 
which is the deep antero-posterior groove for the digastric muscle, 
and internal to tnat another slighter groove for the occipital artery. 
.Behind the styloid process and between it and the mastoid is ttie 
stylo-mastoid foramen through which the facial nerve passes, while 
in front of the process the glenoid cavity can be seen in its entirety, 
bounded in front by the eminentia articularis and divided into 
an anterior articular part and a posterior tympanic plate by 
Glaserian fissure. Just internal to the glenoid cavity is the opening 
of the bony Eustachian tube. 

The posterior part of the norma basalis behind the foramen 
magnum is formed by the supra’Occipital part of the occipital bone, 
so that all the four parts of the bone, which arc separate up to the 
third year, help in the formation of that large opening. Between 
the foramen magnum and the external occipital protuMrance and 
su|>erior curved line already noticed, the bone attaches the deep 
muscles of the neck. 

The Interior of the Cranium. If the roof of the skull be sawn 
o£f the interior or cerebral surface of both the vault and the base 
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may be examined. The vault shows the cerebral aspects of parts 
of the frontal, jjarlclal and occipital bofees, ^incl of the sutures 
between them. In tin- mid Ime is a shallow antcro-posterior groove 
for the superior lougiluclinal blood sinus, and on each side of this 

irregular depressions 
arc often seen for the 
Pacchionian bodies 
(see Brain). The base 
(hg. 5) is divided into 
three fossae, anterior, 
middle and posterior, 
each bring behind and 
2 on a lower level than 
the one in front of it. 

The anterior cranial 
fossa IS lonned by the 
cribriform plate of the 
ethmoid, near the mid 
line, freely perlorated 
for the passage of the 
olfac.toi*y tievvc.s. In 
the mid line, near the 
front, is a triangular 
plate rising up which 
attaches the falx 
Cerebri (see Brain) 
and is called the crista 
gain. On each side of 
this is the nasal slit 
for the nasal branch 
of the first division of the fifth nerve. On each siile of the 
cribriform plate ls the orbital plate of the frontal, w'hile the 
back part of the luis for its floor the body of the sphenoid 

(pre-sphenoid) near the mid lino and the les.ser wing {orbito-sphenoid) 
on each side. ICacU leaser wing is prolonged back into a iongue-like 
process, the anterior ilinoid process, just internal to which is the 
Optic foramen (fig. 5, ii), and the two foramina are joined by the 
optic groove for the optic commissure. Behind this groove is a 
transverse elevation, tlie olivary eminence ( 22 ), which marks the 
junction of the pre- and bmi- sphenoid parts of the body of the 
sphenoid bone. 

Tlie middle cranial fossa is like an hour-glass placed transversely, 
as tliere is a central oon;>tricted, and two lateral expanded, parts. 
The central part toefus the pituitary fossa (fig. 5, 3) for the pituitary 
body (see Brain) and Is bounded bclund by the wall-like dorsum 
sellae, at the side.s of- which are the posterior clinoid processes (5, 4). 
The olivary eminence, pituitary fossa and dorsum sellae together 
resemble a Turkish sa(ldle and are often called the sella turcica. The 
lateral expanded (Wt of the middle cranial fos.sa is bounded in front 
by the great wing ol the sphenoid (alisphenoid), behind by the front 
of the petrous part of the temporal (periotic) and laterally by the 
squamous part of the temporal {squamosal). Between the ali- 
sphenoid and orbitusphenoid is the sphenoidal fissure already noticed 
in- the orbit, and a little behind this, piercing the alisphenoid, is the 
posterior opening of the foramen rotundum, through which the 
second division of the fifth nerve passes into the spheno-maxillary 
fossa. Further- back the alisphenoid is pierced by the foramen ovale 
(0) and foramen siituosum (s), both of which have been already 
noticed on the norma basalt. From the latter a groove for the 
middle mcniageol artery runs forward and outward, and soon 
dividus into anterior and posterior branches, the former of which 
deepens into a tunnel (hear the pterion. At the apex of the petrous 
bone ami at the su4u of the dorsum sellae is the middle lacerated 
foramen {c), already motiGod, and running inward to this from an 
aperture in the petmus bone is a groove for the great superficial 
T^trosal nervo which is overlaid by the Casserian ganglion of the 
fifth nervej 

The posterior cranial fossa is pentagonal in outline, having an 
anterior border lonuod by the dorsum sellae, two antcro-lateral 
borders, by the upper borders of the petrous bones, and two postero- 
lateral ourvtjil bor tens, by the grooves for the lateral sinu.scs (fig, 5, 
I ^).' In the middle otf Uus fossa is the foramen ni^uura, bounded 
by tiie four part.^ ortho occipital bone, which unite during child- 
hood. Ill front of tlie foramen magnum the floor of the fossa is 
foimed by tliu basi-occipitai and basi-sphenoid bones, which unite 
soon* after twenty and form a steep slope, downward and backward, 
known as the (/>). This is slightly grooved from side to side, 
ami lodges the and medulla (see Brain) and the basilar artery. 

On each side 01 the basi-occipital the po.storior surface of the 
petrous bone boun the fossa, and lying ovi^r the suture between 
them Ls the groove lor Iho' inferior petros^ venous sinus which leads 
backward and outwaal to the jugular foramen already noticed on tlie 
norma basalls. .\bout the middle of the posterior surface of the 
petrous bone is tlie internal auditory meatus, through w-hich pass 
thn iacial and auditory nerves, the pars intermedia (see Nerves, 
Cranial) and the auditory artery. Clost^ to the antcrodateral part 
of the foramen magnum is the inner oi)C‘ning of the anterior condylar 
foramm which li hoinetimes double for the two bundles of the 
hypoglossal nerve, and a little in front of and outside this is a heaping 
up of bone call -.- 1 the tuberculum ^ugulare, which marks the union ol 


the basi- and ex-occipital boties. The hindmost limit of the pi^terior 
fossa in the mid line is marked by an elevation called the internal 
occipital protuberance, and at this point the grooves lor the supenor 
lon^udinal {s), and two lateral sinuses (i i) join to form the iorcular 
Herophili (see Veins). Running from the internal occijiital pro- 
tuberance toward the foramen magnum in the mid line is the 
internal occipital crest, which attaches the falx ccrebelli (see Brain) 
and on each side of this is the cerebellar fossa. 

From the internal occipital j^rotuberance the two wide grooves 
for the lateral venous sinuses (11) run nearly horizontally outward 
till they reach the posterior inferior angles of the parietal bones ; 
here they turn downward with an S-shaped curs^’, grooving the 
mastoid portion of the temporal and later on the exoccipital bones, 
until they reach the jugular foramina. To the edges ol tlie hori- 
zontal parts of these grooves, and lo the upper edge of the petrous 
bones the tentorium cerebelh is attached. 

The Skull in Sagittal Sicc iion. 11 the skull be sawn down just 
to the right of the mid lino and the left half be looked at, the appear- 
ance will be that reproduced in fig. i». The section ol th<' cranial 
bones shows that they are formed of an outer and inner table oi hard 
bone, while between the Iw'O is a layer oi cancellous tissue called the 
diploe. In ccirtain places the diploe is invaded by ingrowths Irom 
the air passage which separate the two tables and form tlie air 
sinuses of the skull, though it is important not lo confuse those with 
the intracranial blood or venous sinuses. In the section under con- 
.sideration two ol these sj')aoes, the frontal (fs) and the sphenoidal 
(PS) air sinuses are seen. Behind the frontal sinus is the crista 



Fig. 6.— -Section through the Skull immediately to the right of the 
Mesial l^lanc (see also lettering in fig. 2): 

BO, Basi-occipital. SC, Septal cartilage of nose. 

RO, Ex-occipital. V, Vomer. 

FI, Petrous-temporal. PI, Palate. 

BS, Basi-sphenoid. Pt, Pterygoid of sphenoid. 

PS, Pre-sphenoid (the letters arc fs, Frontal sinus, 
placed in the sphenoidal Pf, Pituitary fossa, 
sinus). fm. Foramen magnum. 

OS, OrbitO'Rphenoid. a, Angle. 

ME, Mes-ethmoid. s, Symphysis of lower jaw. 

gaUi already mentioned, whik below is the bony septum of the nose 
formed, by the mes-ethmoid piate (ME), the vomer (Vj, and the line of 
junction of the palatine processes of tiie two maxillae and two palate 
bones. The re-entering angk between the mes-ethmoid and vomer 
is filled in the recent state by the septal cartilage (SC). 

Below the face is the inner surface of the body and ramus of the 
mandible, and half-way down the latter is the inferior dental joramen 
where the inferior dental branch of the fifth nerve accompanied by 
its artery passes into the inferior dental canal m the substance of 
the bone to supply the lower teeth. Just in front of this foramen is 
a little tongue of bone called the lingula attaching the spheno-mandi- 
bular [long internal lateral) ligament, while running downward and 
forward from this is the mylo-hyoid ridge with the groove of the 
same name just below it. 

If the cut surface of the right half of the skull be looked at, the 
outer wall of the nasal cavity w'ill be seen with the three turbinated 
bones each overhanging its own meatus, but the anatomy of thi.s 
part has already been dealt with in the article on the olfactory system 

For further details see any standard anatomical textbook — 
Quail), Gray, Cunningham, &c. For charm of style, The Human 
Skeleton by G. M. Humphry (London. 1858). although somewhat out'- 
of date, is unsurpassed. 

Iltnbryohgy* 

The notochord (see Skeleton: A'iat) extends forward to the 
ventral surface of the middle cerebral vesicle {see Brain) or as far 
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as, the plape whece the dorsum sellae will be. It is partly surrounded 
by the mesenchyme just as it is completely in the rest of the axial 
skeleton, and this mesenchyme extends dorsally on eat^ side to 
wrap round the nerve cord, which is here the brain. In this way tl\e 
brain becomes enclosed in a primitive membranous cranium, the 
inner part of which persists in its primitive condition as the dura 
mater, while the outer part may chondrify, chgndrify and ossify, or 
ossify without a cartilage; stage. That part of the cranium which Is 
in Iront of the notochord is called piechordal, while the posterior 
jiart into which the notochord extends is chordal. On each side of 
the notochord chondrification takes place and a basicranial plate of 
caitilage is formed which soon meets its fellow of the opposite side, 
and forms the floor of the skull as far forward as the dorsum sellae, 
and as far back as the external occijutal protuberance. Laterally it 
cotnes in contact with the mesenchyme .surrounding the internal ear, 
whicli is also choiidrifyiiig to form the cartilaginous pcrwtic capbule, 
and the two structures fuse together to form a continuous floor for 
llie back of the skull. A. Froriep has shown that in the hinder 
occipital region of the calf there are evidences of four vertebrae 
having been incorporated with the ba.sicranial plate, that is to 
that the plate and its coa)<'sct‘(l verlebrae represent live inesodermic 
somites ('* Zur liutuickdangsgescliichtc der ^^*irlx'lsaule, imsbeson- 
dere des Atlas und l'.pistro|)heus and der Occipilalregion,” Archiv 
/ur Anat. u. Phy}>., Anat. Abth., iSSO). It has more recently been 
shown by Levi that the same thing is true for man. K. Gegenbauer 
has pointed out that the primitive membranous skull shows, in the 
clioidal region, signs of metamcric segmentation in the way in wliich 
the cranial nervas pierce tlie dura mater one; behind the other. 
These segments, however, had lost their distinctness even before the 
cartilaginous cranium liad become developed, so that there is no real 
segmental value in the elements of this, still less in those of the bony 
skull. Tile only jdact; in which segmental elements can be dis- 
tinguished is in tile occipital region, which is in structure transitional 
between the head and vertebral column. The notochord, it has 
been shown, cuds just behind the jdace where the stomodaeum 
jxjuches up through the cranial base to form the anteiioi jiart of the 
piluitciry body (see Brain), Where it ends two curved bars ol 
cartilage are formed, which run forward till they meet the olfactory 
cajisules, which are also now chondrifying. These bars arc the 
prci hvrdal cartilages or trabeculae cranu and enclose Ixjiwecn them the 
iranio- pharyngeal canal by which the pituitary body ascends, but 
later on, as tliey grow, they join together and ,cut off the pituitary 
botiy from llic pharynx. By their growth ouiwajd they form the 
floor of the jirechordal part of the chondro-cranium, so that from 
them is developed that part of the cartilaginous skull which will 
later on be part of the basisphenoid, the presphenoid, orbito- 
sphenoid and alisphenoid regions. It has hitnerto been assumed 
that this process held good for man, but recent research shows that 
the anterior part of the base of the skull chpndrifics in the same 
way that ice appears on a pond and that the trabeculae are at no 
time definite structures. Chondrification of the nasal eap.suleh is 
later ^an that of the parts of the skull behind, so that there is a 
steady progress in the pfocess from the occipital to the ethmoidal 
region. Tlxere is a median centre of clipndrification, the mesethmoid 
cartilage^ which projects down into the fronto-nasal process (sec 
Olfactory System), and two lateral ectethmoid cartilages which 
eventually join wdth the mesethmoid to form the cartilaginous 
ethmoid. 

The cartilaginous base of the cranium is now formed, but tlie 
vault is niembraiious! While the base has been developing the 
two anterior visceral arches have been also forming and have gained 
an attachment to the cranium, but the formation and fate of these 
is recorded in the article Skeleton (^Visceral). About the sixth week 
of foetal hip ossilipatign l)c‘gins at ditfcrent points in the membranous 
vault of tlie skull. In this way the frontal, parietal, supra occipital, 

and a little later the 
squamous part 0^ thu 
temporal bones are 
formed. About the 
eighth week, too, tht; 
lachrymal, nasal and 
vomer appear in the 
membrane lying 
superficial to dil- 
ferent jrarts of the 
olfactory capsule. All 
those are dermal 
bones,, comparable to 
, «. . « / ^ the deeper parts of 

Arthur ThomKon, in Cunninghuui s n; scales of fishes 

Ftr7.-O«sification of Sphcnoid.-«, Pro- 
sphenoid; h, Orbito - sjdienoids ; c. All- n^csenchyme 

g.henoids: d Internal pterygoid plates; s, ^ P ^urthe ec^' 
B^i-sphenoid. It Is therefore 

necessary to think of the primitive skull as a three-layered structure, 
the deefiest layer persisting as the dura mater, Ihc middle forming 
the chondro-cranium. which ossifies to form the base, and a sujicr- 
ficial layer close to the skin or mucous membrane (ectoderm), from 
which the bones of the vault and superficial parts of the olfactory 



capsulu^ arc derived. At the four angles of the parietal, ossification , 
is chcciccd for some time to form fontandles, of which the bregma is 
the most important, aiW atseach of these points, as well as elsewhere 
in the sutures, acces.sory 
centres of ossification may 
occur to form Wormian 
hone.s. 

Along the middle line of 
the base of the skull the 
same progress of ossifica- 
tion from behind forward y®- 
is seen that was noticed in 
the process of chondrifica- 
liou. Bilateral centres for 
the liasidccipital appear 
about tlie sixth week, for 
the basisjihentiid in the 
eight h, and lor the jire- 
splumoid in the tenth, 
while the lateral mass of 
the ethmoid does not ossify 
till the fifth month and 
Ur* mesethmoid not until 
the lirst year oi extra- 
uterine life. In the lateral 
part of the base the ex- 
occipitals and alLsphenoids 
begin to ossify about the 
eighth week and tlie pre- 
sphonoids about the tenth. 

In connexion with the 
alisphenoid there is a 
small extra centre of 
morphological interest 
only, which forms a little 
tongue - shaped process 
called the lingula, pro- 
jecting back into the 
middle lacerated foramen 
and apparently corre- 
sponding to the sphenoiic 
l)one of lower vertebrates. 



Arthur Tbomsoi), iti CunniiiKh^uu'h Z'X'Xt-Book \ 
A natonty. 

Fig. R. — Ossification or Occipital Lone. 

a, Basilar centre. 

b, Lxoccipital. 

c, Os.sicle of Kerkring. 

d, Supra-occipital (iiom cart 1 luge). 

e, Fissure between supra-octipital and 
interparietal. 

/, Interparietal (tram membrane). 
g, Fissure between interpanetals. 

The auditory or periotic capsule, like the olfacto^>^ is late in 
ossifying ; it has four centres (pro-otic, epiotic, opislliotie and 
pttMotic) which do not come until the fifth month. ' 

Some parts of the chondro-cranium do not ossify at all ; this is 
the case in the anterior part of the mesethmbid, which remains as 
the septal cartilage of the nose, while, as has been already pointed ' 
out, a buffer of cartilage persists between the basioccijiital and basi- ' 
sphenoid until the twentieth year of life. 

From what has been said it is evident, and it will be still more 
evident if the article Skeleton 
( Vtsceral) be looked at, that 
some of the bones of the adult 
skull are compounded of 
various contributions from the 
different elements which make 
up the adult cranium. These, 
nx^pitulated, ate (1) the dura 
mater or enlocranium, which 
in man does not ossify except 
perhaps in the crista galli. (2) 

The chondro-cranium or meso- 
cranium. (3) The superficial 
part of the mo.senchyme (ecto- 
cranium) from which dermal 
bones are formed. (4) The 
olfactory and auditory Sense 
capsules. (5) The visceral 
arches. (6) Some fused verte- 
brae posteriorly. 

The occipital bone, for ex- 
ample, has the basioccipital, 
exoccipital and basal part of 
the supra - occipital derived 
from the chondro-cranium 
and fused vertebrae, while the 
vault part bf the Supra- 
occipital has four dermal 
centres of ossification corre- 
sponding to the interparietal 
and prcinterparietal bones of 
In 



Arthur Thomhon, |n Cunninghsm'b Textm 
Book 0/ Anatomy. 

Fig. 9. — The Outer Surface of thj9, 
Right Tern j loral Bone at Birth. 
a. Tympanic ring. 

Inner wall of tympanum. 
Fenestra rotunda. 

Foramen ovale. 

Mastoid. 

Mastoid process. 
Maslo-squamosal suture, with 
foramen for transmission of 
vessels. 

Squamo-zygomatic. 


lower mammals (see fig. 4). 
the accompanying figure the 
latter centres have fused with the interparietal, but an indica- 
tion of their line of junction is seen on each side of g. The 
l)one of Kerkring (r) is an abnormality, the meaning of which 
is not understood. 

The temporal is also a very composite bone ; in it the petro- 
mastoid portion represents the auditory sense capsule ; the tabular' 
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auditory meatus is formed by the oiitprowth of tlioi tym- 
panic ring (fig. 9, a) which is probably part^^oi ithe first visceral 
arch (sec Skeleton, Viscera!) ; the squamozygomatic part is a 
dermal bone, while the .styloid process is a part of the second visceral 
arch. 

'riic mastoid process is not i)resen1 at birth, Iml appears about the 
second year and becomes pm*uniatic about puberty. From what 
has been seen of the skull bones in the aliove necessarilv concen- 
trated and abridged account, it is obvious (hat they do not corre- 
spond to the traces of segmentation a.s indicated by the cranial 
nerves, and for this and other reasons the “ vertebrate theory of the 
skull " is no longer believed in. 

For further details and references see Quain’s Afiaiomy (London, 
1908) ; Cunningham’s Anatomy (Edinburgh, 1900) ; 7'he Develop- 
ment of the Human Body, J. P. McMurrich (London, 190O). 

Comparative Anatomy. 

In this section only those parts of the skull which form the covering 
for the brain and the capsules for the ollactory and auditory apparatus 
are considered. Those ])cirts of the face and jaw.s wjiicli are developed 
in connexion with the visceral arches arc dealt with in the article 
Skeleton {Vtsieral). In the Acrania (Amphioxus) the enlarged 
anterior end of the nerve cord is merely surrounded by fibrous tis.sue 
continuous with the sheath of the rest of the nerve cord ; there is 
therefore, in a sense, no true cranium. 

In the Cyclostomata (hags and lampreys) a cartilaginous cranium 
is developed, the anterior part of which lorms an unpaired olfactory 
capsule connected with the rest of (he cranium by fibrou.s ti.ssuo 
only. In the floor, jii.st in front of the anterior end of the* notochord, 
an aperture, the basi-cranial foniancllc, remains unchondrified for 
the pas.sage of the pituitary diverticulum into the skull. 

Inj the IClasmobranchii (sharks and ray.s) and Holocephali 
(Chimaera) among thy fishes the skull is still a complete cartilaginous 
box, though calcification of the cartilage often takes place. Taking 
the skull of the dogfish as a type, two large olfactory capsules are 
seen in front, and behind these the cranial brain-box is narrowed, 
being excavated at its sido.s for the great orbits. More posteriorly 
the auditory capsules widen the skull, and on the posterior (caudal) 
aspect the foramen magnum is seen with an occipital condyle on 
each aide of it for the first vertebra to articulate with. On the 
upper (dorsal) surface of the skull are two apertures in the middle 
line ; the more anterior of these is sometimes called the anterior 
fontanelle. though it has nothing to do with the bregma, de.scribed 
in man’s skull, but forms a rudimentary median orbit for the 
pineal eye (see Buain). The posterior fontanelle is a depression 
which leads into two lateral tubes, each of which jiasses into 
the auditory capsule and is known as an atjueductus vestibuli 
(see Ear). 

In the cartilaginous ganoid fishes (sturgeon), which, like the 
clasmobrancliH. are of great antiquity, the chondro-cranium i.s 
partly ossified so that ali- and orbito-sjihenoids are found ; in 
addition to this a large number of dermal bones have made their 
appearance, such as nasals, frontals, parietals, supra and post tem- 
porals, while in the roof of the mouth and pharynx a long membrane 
bone, the parasphenoid, is formed, and lies ventral to and strengthens 
the cartilaginous base of the skull. It will be noticed that these 
fish are important morjihological landmarks, becau.se in them the 
almost unchanged chondro-cranium coexists with a dermal ecto- 
cranium. 

In the bony ganoids such as the " bow fin ** (Amia) the dermal 
bones are still more numerous and, among others, squamosals, pro- 
otics and exoccipitals appear. These fish are also remarkable for a 
fusion of the anterior part of the vertebral column with the occipital 
region of the skull, an arrangement recalling Froriep’s observations 
on the skull of the calf embryo mentioned in the .section on em- 
bryology. 

In the bony fishes (Teleostei) the membrane or dermal bones are 
still more numerous, and many of them are unrepresented in the 
mammalian skull, while others, which arc there quite rudimentary, 
are very large. The chondro-cranium tends to di.sappear in the 
vault, but the base is fully ossified. Among other cartilage bones 
the five ossifications of the auditory capsule are seen, the pro-, epi-, 
opisth-, ptcr- and sphcn otics, all of which are found as centres of 
ossification in man. In the cod, for example, the sphcnotic, which 
is represented in man by the little lingula sphcnoidalis, is larger than 
the alisphenoid. 

In the Dipnoi (mud-fish) the chondro-cranium is very slightly 
ossified, only exoccipitals being found, but there is the same coales- 
cence with anterior vertebrae which was noticed in the ganoids. 
Dermal bones are filentiful. 

In the Amphibia the chondro-cranium persists and is only ossified 
in front by the girdle bone or sphenethmoid, and behind by the pro- 
otics and exoccipitals. the latter of which bear the two condyles. 
The anterior fontanelle i.s well marked in the chondro-cranium, but 
is completely overlaid and concealed by the dermal fronto-parietaLs. 
The membrane bones though large are much less numerous than in 
the bony fishes. 

In the Reptilia the skull varies immensely in the different orders, 
but speaking broadly, the chondro-cranium is less distinct than in 


the Amphibia, except in the ethmoidal region. In the base of the 
skull the basiocciiiital and basisphenoid are tending to replace the 
membranous parasphenoid, and instead of two exoccipital condylex 
only one in the mid line is present, though this in many forms {e.g. 
Chelonia) consists of three parts, a median borne on the basioccipital 
and two lateral on the exoccipitals. The jxirietal foramen is usually 
definitely marked in the dermal part of the skull and forms a median 
orbit for the pineal eye ; thi.s is especially the case in the Lacertiiia 
jlizard.s). Except in the Ophidia (snakes) and Amplii.sbacnidae 
(worm-like lizards) there is a filiro-cartilaginous septum between 
the orbits so that the cranial cavity does not reach forward to the 
ethmoidal region. The pro-, epi- and ojiisth-otic bones are all 
developed, but the epiotic usually fuses with the supra-occipital and 
the ojiisthotic with the exoccipital. 

In the Crocodilia the fir.st attempt at ]meumaticity is seen in the 
basisphenoid, which is traversed by a comi>licoted system of Eus- 
tachian pa.s.sages leading eventually to the tympanum. In the cla.ss 
Aves the general scheme of the reptilian skull is maintained, though 
the bones fuse together very early, thus obliterating the sutures 
between them. Almost all of them have air in their interior, and 
so are .said to be pneumatic. 

The single occipital cond3de, if looked at in a young specimen, is 
seen to consist of a basioccipital and two exoccipital elenumts,. 
though these are indistingiiisliable in the adult. The parasphenoid 
is represented by a broad plate which is called tlie basitemporal. 
The pro-, epi- and opisth-otic bones fuse together to form the 
auditor)' capsule. 

In the Mammalia the calvaria varies considerably in the different 
orders, the characteri.stic features being be.si marked in adult males. 
Usually the different bones are interlocked by sutures, as in man, 
until adult life, but jn some orders {e.g. Monotremata, Edentata and 
Caniivora) they fuse together (luite early. 

In the ba.sicranium the cartilage bones presphenoid, basisphenoid, 
and basioccipital, are so well developed that the parasjihenoid has 
di.sappcared. In the ba.sisphcnoid of the rabbit the cranio-pharyn- 
geal canal (see .section on embryology) persists as a foramen at the 
bottom of the pituitary fossa. In the lower orders th'' lac(‘ lies well 
in front of the brain case, as it does in reptiles and ampliibians, but 
as the Primates are reached the increasing size o! the calvaria causes 
it to overlie the face. Many of the bones are pneumatic, the process 
reaching its maximum in the elephant and the adult male gorilla. 
The periotic capsule blends with the squamosal and tympanic to 
form the petrous bone, though it is practically only in man that the 
second visceral arch ossifies on to tni.s as a styloid process. There 
are usually two occipital condyles which have basi- and exoccipital 
elements, though there are many mammals in which there is one 
large crescentic condyle surrounding the anterior half of the foramen 
magnum. 

Ossification of the processes of the dura mater occurs in the 
tentorium cercbelli of the carnivora and in the falx cerebri of the 
ornithorhynchus and porj^oise. I'hc orbits are in most mammals 
continuous with the temporal fossae. Sometimes, as in many of 
the ungulates and in the lemurs, they are outlined by a bon,y ring, ‘ 
but it IS not until the higher Primates are reached that the two 
cavities are shut off and even then a vestige of their original con- 
tinuity remains in the sphcno-maxillary fissure. 

For further details see W. H. Flower, Osteology of the Mammalia 
(London, 1885) ; S. H. Reynolds, The Vertebrate Skeleton (Cambridge, 
1^7); R- Wiedersheim ; C. Gegenbaur, Vergletch Anat. dev 
Wirbelthiere (Leipzig, 1901). (F. G. P.) 

Cranial Surgery 

Surgery oj the SkuU . — Fractures of the vault of the skull may , 
occur without the bone being driven in to compress the brain, 
and in such cases their existence may he revealed only after 
death. But if there is also a .severe scalp wound the line of 
fracture may be traced in the bare bone iis a thin red crack, 

“ Think lightly,” .said the old physician, “ of no injury to the 
head.” The patient with a suspected fracture of the skull is 
put to bed in a dark, quiet room, and he is watched. It may 
be that the crack has extended across a bony groove in which 
an artery is running, and, the artery being torn, haemorrhage 
may take place within the skull and the .symptoms of compression 
of the brain may supervene. Experiments upon the lower 
animals have taught the surgeon how to recognize the exact 
spot at which the compression is situated. One set of muscles 
after another being thrown out of work in regular order, he knows 
exactly where the bleeding is going on, so, having made a hole 
in the skull by trephining, he turns out the clot and secures the 
leaking ves.sel. 

Compression of the brain may be the direct and immediate 
result of a head-injury, a piece of the vault of the skull being 
driven in, and a local or a general paralysis of muscles being at. 
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once observed. In addition to the muscular paralysis, which 
may enable the surgeon to localize the spot at which tlicre is 
pressure upon the brain, there is the grave symptom of coma 
or insensibility. And, as in deep sleep, there is often loud 
snoring, due to the vibration of the paralysed soft-palate. The 
heart being loaded with imperfectly aerated blood, the face is 
dusky or livid, and the pulse is slow and full. No notice is taken 
by the man of a loud shout into his ear, and on the surgeon 
raising his eyelids the pupils are found dilated and fixed, which 
signifies that the reflex to light is lost — a very grave sign. 
I'here may be complete paralysis of one side or of both sides of 
the body. Not only may the pressure of a blood-clot, an abscess, 
a foreign body (such as a bullet) or a depressed piece of the skull- 
wall give rise to coma, but so may a syphilitic, a malignant 
or an innocent tumour, and in cases in which the administration 
of iodide of potassium fails to afford relief, the operation of 
trephining may perhaps be resorted to, as giving the only chance 
of recovery. As regards treatment — short of trephining-- it 
may l^ie advisable to relieve the heart by bleeding. Inasmuch 
as the reflex actions are in abeyance, it will be necessary to have 
the bladder regularly emptied. The man should be placed 
on his side in bed, so that his tongue may not fall back and 
choke him, and if it is thought inadvisable to bleed him, a full 
dose of calomel should be administered. 

For the operation of trephining, the head is shaved and the 
skin rendered aseptic, a large horse-shoe flap is then turned 
down and the skull laid bare. With an instrument on the principle 
of a centre-bit, a disk of bone of the size of a florin, a crown or 
a napkin-ring — or even larger— is then taken out of the skull 
wall, and the dura mater is opened up if the cause of the compres- 
sion is beneath it ; otherwise, on the disk of bone being removed, 
the particular condition is dealt with without opening the dura 
miatcr. When the clot or the tumour, or whatever it is, has been 
removed, the disk of bone which, during the operation, has been 
kept in a w’arm liquid, is cut up into pieces which are put back 
into the opening and the skull flap is brought up into its proper 
position. 

Fractures of the base of the skull are always serious, in that 
they may run across important nerves and large blood-vessels ; 
passing through the roof of the nose, or the ear, they may be 
compound — that is to say, they may communicate with air- 
cavities from which pathogenic germs may readily enter the 
injured tissues. Thus, the dangers of sepsis are added to those of 
concussion or compression of the brain. Fractures of the base of 
the skull are often associated with bleeding from the nose, mouth 
or ear, or with extravasation of blood over the eyeball. Facial 
paralysis is the result of the line of fracture passing across the 
bony channel in which the seventh or facial nerve is running. 
When the fracture passes across the temporal bone and the middle 
ear, and ruptures the membrane of the tympanum, not only 
blood may escape from the ear, but an apparently unlimited 
amount of ccrebro-.spinal fluid. In all cases the ear should be 
made surgically clean, and watch and guard kept against the 
entrance of septic micro-organisms. When the fracture extends 
through the anterior part of the base of the skull this same 
clear fluid may escape from the nose. In both cases its appearance 
implies that the dura mater has been lacerated and the .sub-dural 
space opened. 

Concussion of the brain (stunning) may result from a Wow 
upon the head nr from a fall from a height. The symptoms 
may be those of a mere giddiness, and a feeling of stupidity, 
which may quickly pass off, or they may be those of severe shock 
(see Shock). The person may die from the concussion, or he may 
slowly or quickly recover. The insensibility may be for a time 
complete. The pulse may be small , quick and imperceptible, and, 
no blood being pumped up by the enfeebled heart, the face will 
be pale and the surface of the body cold. The respiratory move- 
ments are likely to be sighing and hallow, or scarcely perceptible. 
As a rule, the pupils react to light, contracting as the lids are 
raised. This shows that the light-reflex is not lost, and is a good 
omen. One of the fir-st signs of returning consciousness is that 
the person vomits, and after this he gradually comes round. 


As a Jesuit of the injury, however, he may remain irritrf>le, and 
liable to severe headaches or to lapses of memory. 

Surgery of the Bratw. -^Abscess of the brain is most likely to be 
the result of extension inwards of septic inflammation from 
the middle ear, or of a fracture of the skull which passes across the 
aural, nasal or phaiymgeal air-space, giving the opportunity for 
the entrance of the germs of suppuration. As the collection of 
pus forms, persistent headache is complained of together with, 
perhaps, localized pain or tenderness. A constant feature of 
intra-cranial pres.sure, whether the result of tumour or of abscess, 
is the presence of headache and of vomiting. I^ter the patient 
becomes drowsy. On looking into the back of the eyeball by the 
ophthalmoscope, it is noticed that the optic ncr\'’e is congested 
(“ choked ”), the result of the increased intracranial pressure. 
The pulse becomes strangely slow, and is apt to drop a beat 
now and then. The temperature is high. The patient may have 
attacks of giddiness, and he is subject to fits of an epileptic 
nature ; growing steadily worse, he may be found paralysed on 
one side, or on both sides, and, becoming insensible, may pass 
away in the deep sleep known as coma. 

The symptoms of tumour of the brain are much like those of 
abscess, though they come on more slowly and steadily ; and 
inasmuch as the disease is not septic, the temperature may he 
undisturbed, or but little raised above normal. In the case of the 
abscess or the tumour being on the left side of the brain, and 
involving the speech centre (Broca’s convolution), the patient 
becomes aphasic. 

Tumours of the brain arc likely to be sarcomatous (see Cancer), 
but they may occur as the result of tuberculous or syphilitic 
deposit, or of infection* by the ova of the dog’s tape-worm — 
hydatid cyst. 

In cases of suspected cerebral tumours in which there is even 
a bare pjossibility of the patient having been the subject of 
syphilis, iodide of potassium is prescribed in large doses. Indeed, 
whilst waiting the development of further symptoms in any 
obscure case, it is usual to try the effect of this drug, the good 
influence of which is by no means confined to cases of syphilis. 
If in spite of the administration of the iodide the symptoms 
arc increasing, the question of opening the skull and exploring the 
region may arise. Before the days of anaesthetics and of anti- 
septics such a procedure could scarcely have been considered, 
but now the operation can be undertaken in suitable cases with a 
good hope of success. 

If the case be one of abscess secondary to disease of the middle 
ear, the skull will probably be opened in the continuation of the 
operation by which the septic disease in the temporal bone was 
cleared away, the aperture having been enlarged by the use of the 
trephine, gouge or chisel. The side of the head is shaved and 
rendered aseptic before the operation is begun, and when the 
dura mater has been incised search is made for pus by the use 
of a grooved director. Pus having been found, the cavity is 
treated by gentle irrigation and drainage. When the operation is 
undertaken for a cerebral tumour the w'hole of the head is shaved 
and the skin duly prepared, so that the operation may be carried 
out ‘with the least possible risk of the occurrence of sepsis. A 
large horse-shoe incision having been made, the flap of skin and 
muscle is turned down, and a disk of the skull-wall, about 2 in. 
in diameter, is removed a trephine, worked by electricity or by 
the hand. The thick covering of the brain, tne dura mater, is 
thus exposed, and if the presence of a tumour (or an abscess) 
has caused an excess of intra-cranial pressure, the membrane 
will bulge into the opening. The dura mater is then incised and 
turned down, and if the tumour is upon the cortex of the brain, 
and not too extensive, it is taken away. It may be necessary, 
however, to enlarge the opening made in the skull, and to break 
through a considerable mass of brain-tissue before the tumour 
can be removed . Bleeding having been arrested by pressure with 
a firm plug of gauze, a soft drainage tube is introduced and the 
dura mater is stitched in position. Tlie disk of bone (which, since 
its removal, has been kept in some salted warm water) may be 
replaced before the horse-shoe flap is stitched in position, a notch 
having been cut in its border to allow for the drainage. In some 
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cases the large horse-shoe flap is so made as to include a part of the 
boi^ wall of the skull. The flap of bone is shaped by wire saws 
and then forciWy broken out by elevators. 

The general result of operations for the removal of tumours of 
the brain is far from being satisfactory. But*it must be remem- 
bered Ihut^mlhout operation the outlook is without hope. In- 
asmuch as many of the tumours are destitute of a limiting wall, 
a considerable mass of brain-tissue has to be traversed in order 
to remove llic growth, and the ultimate result, so far as the 
impairment of functions is concerned, is a serious disappoint- 
menit. If, however, the, tuifm)ur is found to be eneapsuled, its 
rennoval is sometimes quite easily effected, and perfect recovery 
is then likely to be the result. (T. O.*) 

SKUNK (probably derived from ** Seecawk,” the Cree name, 
for the skunk ; another form given is “ seganku ”), an evil- 
sraelling North American carnivorous mammal. Its existence 
was first notified to European -naturalists in 1636, in Gabriel 
Si^ard-'rheodat’s Hhiory /)f Canada, wliere, in commencing his 
account, he de.srribe.s it as “ enfans du diable, quo les Hurons 
appelle .Scangare.ssc, . . . une bestc fort puante,” &c. This 
shows in whal reputation the skunk was then held, a reputation 
which has become so notorious that the mere name of skunk is 
one of opprobrium. The skunks, of whom tliere are several 
species, arranged in tliree genera, are nu*mbers of the family 
Mustelidae (see Cailnivora). The common skunk {Mephitis 
mephilica) is a native of North America, extending from Hudson 
Bay Ui the middle United States. It Ls-a beautiful ajumal, about 
the size of a cat, tliough-of a stouter and heavier build, with rich 
lustrous black fur, varied on tlie back by a patch or streak of 
white. The muzzle is long and pointed, the eyes are sharp and 
bead-like, and the grey or white tail is long and unusually bushy. 
The premolars number !J. 

The following account of the skunk is extracted from Dr C. II. 
Merriara's Mammals oj Ih^ Adirondack Region, New York, 1884 : 

“ The skunk preys upon mice, salainaiulerb, frogs and the eggs 
of birds that nest on or within reach from the ground. At times 
he cats carrion, and it he cluurccs to stumble upon a hen's nest the 
eggs arc liable to suffer ; and once in a while he acqiiirt's the evil 
habit of robbing the hen-roost, but as a rule skunks are not addictjed 
to this vice. Of all our native mammals perhaps no one is so uni- 
versally ahusi'd and hui .so many unpleasant things said about it as 
llu.‘ innocent subject of the jiresent biography ; and yet no other 
species is half •so valuable to the farmer. Ih\-eminenlly an insect- 
eater, he destroys more beetles, grasshoppers and the like than all 
OUT other mammals together, and in addition to tliese he devours 
vast numbers of nuu:. 

“ He does not evince that dread of man that is so manifest in the 
vast majority of our mammals, and when met •during any of his 
circumamb»]a.tions rarely .thmk& of running away. He is slow in 
movement a.ncL deliberate .in action and does not often hurry him- 
self in. whatever- lui does. His ordinary ,gajt is a measured walk, 
but when pressed for time he breaks into a low shuffling gallop. 
It is hard to intimidate a skunk, but when once really frightened 
he manages to got over the ground at a very fair pace. Skunks 
remain axrtivo throughout the greatar part of the year in Uua region* 
and hibernate only duripg tlie severest portion of the winter. They 
differ from most of our liibiTuating mammals in that tlie inactive 
period is apparently dejx-ndent solely on the tempernture. while tlio 
mere amount of snow liaa no inflaeace whatever upon their move- 
ments. 

" Skunks have largo families* from. she. to ten young being com- 
monly raised each .season ; and as a rule they all live in the same 
hole until the following spring." 

The oveipowering odour which has brought the . skunk into 
such .notoriety arises from the secretion of the anal glands. . 
'rhese glands, although puresent in all Mustelidae, are especially 
developed in skunks, but arc so entirely under control tlmt at 
ordinary times tliese* animals are cleanly and free from .smell. ' 
Similar glands Are possessed .by nearly all Carnivora, but in 
the skunks Are enormously enlajged, and provided with thick 
muscular coats. The secretion — often, propelled by the muscles 
surrounding to adiatance of from 8 to 12 ft.— i.s a clear yellowish 
liquid, with a marvellously penetrating anunoniacal and nauseous 
smell. Dr Merriam writas> “ 1 have known the .scent to become 
.strikingly apparent in every part of a well-clo.sed house, in winter, 
within^five minutes af.tcr a skunk had been killed at a di.stance of. 
more than a hundred yards,” and under favourable conditions 


it may be perceived at a distance of more than a mile. Instances 
are also on record of persons having become unconscious after 
inhaling the smell. 

The long- tailed skunk (M. macrura), a native of central and 
southern Mexico, differs from the typical species by having two 
white stripes along its sides, and by its longer and bushier tail. 
The little striped .skunk (Spilogale putorius), found in the southern 
United States, and ranging southwards to Yucatan and Guate- 
mala, is smaller than M. mephitica, and marked with four inter- 
rupted longitudinal white stripes on a black grtiund. There are 
likewise differences in the skull ; and this species is also distin- 
guished from other skunks by its arboreal habits- 

The conepatl {Conepatus wapurito) represients a third genus, 
with several species, confined to tropical, and South America. 
li\ this group there is one pair le.ss of premolars (p. jj) ; the build 
is heavier than in Mephitis ; the snout and head are more pig- 
likc, and the nostrils open downwards and forwards instead of 
laterally on tlie sides of the muzzle. (o. T. ; R. I*.*) 

SKY (M. Eng. skie, cloud ; 0. Eng. skua, sliade ; connected 
w'ith an Indo-European root sku, cover, whence “ scum,” Lat. 
obscurus, dark, &c.), the apparent covering of the atmosphere, 
the overarching heaven. 

The Colmtr oj the Sky . — ^It is a matter of common observation 
that the blue of the .sky is highly variable, even on days that are 
free from clouds. The colour usually deepens towards the zenith, 
and also with the elevation of the observer. It is evident that 
the normal blue is more or less diluted with extraneous white 
light, havhig its origin in reflections from the grosser particles 
of foreign matter with which the air is usually charged. Closely 
associated with the c(»lmir is the polartzaiion of the light from 
the sk^^ This takes place in a plane passing through tlie sun, 
and attains a maximum about go" therefrom. Under favounible 
conditions more than lialf the light is polarized. 

As to the origin of the normal blue, very discrepant views have 
been held. Some writers, even of good reputation, have held 
that the bhie is the true l>ody colour uf the air, or of some in- 
gredient in it such as ozone. It is a sufficient answer to remark 
that on this theory the blue would reach its maximtim develop- 
ment in the colour of the setting sim. It should l>e trsudeni that 
what wc have first to explain is the fart that we receive any 
light from the sky at all. Were the. atmosphere non-existent 
or absolutely transparent, tbe sky would noceasarily be black. 
There must be something .capable of refUcting light in the wider 
sen.se of that term. 

A theory that has received much support in the past attributes 
the reffcction.s to thin bubbles of water, similar to soap-bubbles, 
in which form vapour was supposed to condense. According 
to it, sky blue would be the blue of the first order in Newton’s 
scale, llic theory was developed by R. Clausius (Pagp Ann. 
vols. 7a, 76, 88), who regarded it as meeting the requirements of 
the case. It must be noticed; howeveir, that the angle of maxi- 
mum polatization would be abmit 76® instead of 90°. 

Apart from the- difficulty of seeing how the bubbles could Acisc, 
there is a formidable objection, mentioned by E. W. Briickc 
(Pogg. 363); that the blue of the sky is -a , much richer 

colour than the blue of the first order. Briickc also brought 
forward an experiment of great importance, in which he showed 
that gum mastic, precipitated from an alcoholic solution poured 
into a large quantity of water, scatters light of a blue tint. He 
remarks that it is impossible to suppose that the particles of 
mastic are in the form of bubbles. Another point of great • 
importance is well brought out in the experiments of John 
Tyndall (PA^. Mdg. (4), 137, 388) upon clouds" predpiteted 
by the chemical ‘action of light. Whoever the particles are 
sufficiently fine, the light emitted laterally k' bhic in colour 
and, in a direction perpendicular to the incident beam> is 
completely fohxrized. 

About the colour there can be no prima facie difficulty ; for; as 
soon as the question is raised, it is seen that the standard of 
linear dimension, with reference to which the particles are called^ 
small, is the wave-length of light, and that a given .set of particles 
would (dn any conceivable view as to their mode of .action): 



SKY 


20 $ 


produce a continually increasing disturbance as we pass along 
the spectrum towards the more refrangible end. 

On the other hand, that the direction of complete polarization 
should be independent of the refracting power of the matter 
composing the cloud has been considered mysterious. Of course, 
on the theory of thin plates, this direction would be determined 
by Brews-ler’s law ; but, if the partioles of foreign matter are 
small in all their dimensions, the ciroumstances are materially 
different from those under which Brewster’s law is applicable. 

The investigation of tliis question upon, the elastic solid theory 
will depei>d upon how we suppose the solid to vary from one 
optical medium to another. The slower prc^wigation of light in 
gas or water than in air or vacuum may be attributed to a 
greater density, or to a less rigidity, in the former case ; or we 
may adopt the more (‘omplirated supposition that both these 
quantities vary, subject only to the condition which restricts the 
ratio of velocit ies iu equality with the known refractive index. 
1 1 will presently appear that the original hypothesis of Fresnel, 
that the rigidity remains the siunc, in both m^ia, is the only one 
that can be reconciled with the facts ; and we will therefore 
iin estigate upon this basis the nature of the secondary waves 
dispersed by small particles. 

Conceive a beam of plane polarized light to move among a 
number of particles, all small compared with any of the wave- 
lengths. According to our hypothesis, the foreign matter may be 
supposed to Ifjfif/ the aether, so as to increase its /wer/za without 
.altering its resistance to distortion. If the particles were away, 
the wave would pass on unbroken and no light would be emitted 
laterally. hA’en with the particles retarding the. motion of the 
aether, the same will be true if, to counterbalance the increased 
inertia, suitable forces arc caused to act on the aether at all 
points where the inertia is altered. These forces have the same 
j)eriod and direction as the undisturbed luiuinous vibrations 
themselves. The light actually .emitted laterally is thus the same 
as would be caused by forces exactly the opposite of these tiering 
on tht' medium otherwise, free iroro disturbance, and it only 
remains lo see what the effect of such force would be. 

On account of the smallness of the pt^riclcs, the forces aoting 
throughout the volume (tf any individual particle are all of the 
same intensity and direction, and m^y be ;Considered as a whole. 
The determinulion of the motion in the aether, due to the action 
of a periodic force at a given point, is discussed in the article 
Diffraction of Light (§ ii). Before applying the solution to a 
mathematical investigation of the present, question, it may be 
well to consider the matter for a few moments from a more 
general point of view. 

In the first place, there is necessarily a complete symmetry 
round the direction of the force. The disturbance, consisting of 
transverse vibrations, is propagated outwards in all 'directions 
from the centre ; and, in consequence of the symmetry, the 
direction of vibration in any ray lies in tbe.plame containing the 
ray and the axis of .syimnetry ; that is to say, the direction of 
vibration in the scattered or diffracted ray makes with the direc- 
tion of vibration in the incident qr primary ray the least possiblg 
angle. The symmetry also requires that the intensity of the 
scattered light should vanish for the ray which would be pro- 
pagated along the axis ; for there is nothing to distinguish one 
direction transverse to the ray front another. The application of 
this, is obvious. Suppose, for distincriiess of .statement, that the 
primary ray is vertical, and that the plane of vibration i,s that of 
the meridian. The intensity- of .the light seatterjed. by .a , small, 
particle is constant, and a maximum, for rays which lie in the 
vertical plaice rqnnipg east and wjest, whije there is no scattered 
ray along the north and south line. If the primary ray is un- 
polurized, the light scatf^ed north and ^uth is entirely due to 
that component which vibrates east and west, and is therefore 
perfectly polarized, the direction of. its vibration being also east 
and west. Similarly any other ray scattered horizontally is 
perfectly polarijted, and the vibration is perfoiroed in the hori- 
zontal plane. In other directions the polarizarion beconaes less 
and le.ss complete as we approach the vertical. 

The observed facts as to polarization are thus readily explained^ 


Mdithe general law connecting the intensity of the scattered 
l^ht with the waye-lqigth follows almost as easily frqip, pqn- 
siderations of dimensions. 

The object is to compare the intensities of the incident and 
scattered light, for these will clearly be proportional. Tlai nutabe^, 
(i) expressing the ratio of the two amplitudes is a function of the 
following quantities ; — (T) the volume of the disturbing particle ; 
(r) the distance of the point under consideration from i1 ; (X) the 
wave»lengtli ; (6) the velocity of propagation of hght ; (D) and (D") 
the origihal and altered densities : of which the first three depend 
only upon space, the fourth on space and time, whil<* the fifth and 
sixth introduce the consideration of mass. Other elements of the 
problem there are none, except mere numbers and angles, whigh 
do not depend upon the fundainental measurements of space, time 
and mass. Since the ratio (i), whose expression we seek, is of no 
dimensions in mass, it follows at once that D and V' occur only 
under the form D : D^, which is a simple number and may therefore 
be disregarded. It remain.s to find how i varies with T, r, X, bi 

Now, of these quantities, b is the only one dcjicnding on time ; 
and therefore, as i is of no dimensions in time, b cannot occur in its 
expression. Moreover, since the same amount of energy is pro- 
pagated across all spheres concentric with the particle, we recognize 
that i varies as r. It is equally evident that i varies as T, and 
therelore that it must be proportional to T/\r, T being of thr^ 
dimensions in space, in passing from one part of the si^cctrum 
to another, X is the only quantity whicli varies, and we have the 
important law : — 

When light is .scattered by particle.s w'hich are very small com- 
pared with any of the wave-lengths, the ratio of the amplitudes of 
the vibrations of the scattered and incident lights varies inversely 
as the .square of the wave-length, and the ratio of intensities a^ the 
inverse fourth power. 

The light scattered from small particles is of a much richer blue 
than the blue of the first order as reflected from a very thin plate. 
From the general theory (.sec Interference of Light, § 8), or by 
the metlic^ of dimensions, it is easy to prove that in the latter case 
the intensity varies as X"’*, instead of X' 

The principle of energy makes it clear that the light emitted 
laterally is not a new creation, but only diverted from, the main 
stream. If I represent the intensity of the primary light aftei* 
traversing a thickness x of the turbid medium, we have 

where h is a constant independent of X. On integration, 

log(I/Ip) = - h\l*x . . . , (i) 

if Iq con'ospond to x^o , — a law altogether similar to that of ab- 
sorption, and showing how the light tends to become y8!Iow and 
finally red as the thickness of the medium increases {Phil. ' Mag., 
1871,41, ra-). 107. 274). 

Sir Wilfiam Abney has found that the above law agrees remark- 
ably well with his observations on the transmission of light thtough 
water in which particles of mastic are suspended (Proc. R^\ Soc., 

We may now investigate the mathematical expression for the 
disturbance propagated in any direction from a small particle upon 
which a beam of light strikes. Let the particle be at the origin bf 
coordinates, and let the expression for the primary vibration b? 

(g) 

The acceleration of the clement at the origin is - n® sin ; so that 
the force whicli would' have to be apphed to the parts where the 
density is D' (instead of D), in order ttiat thjp waves might pass on 
undisturbed, is, jf>er unit of volume, 

- (D' - D)n» sin nt. 

To ojjtain the total force which must be supposed to act, the factor 
T (i-epresentmg the volump of the particle) must be introduced. 
The opposite of this, conceived to act at the origin, would give the .same 
distun^anco as is actually caused by the prosencb of the particle. 
Thus by equation (18) of § 11 of the article Diffraction or LiokTj 
tbn secondary disturbance is expressed by 


D" - 1) «*T sin 0 sin (nt - hr) 

— ^ 

D' - D fT sin p . . . , . 


The preceding investigation is based upon the assumption that 
in pacing from one medium to another the rigidity of the aether 
dues not change. If ive forego this assumption, the ques|^i<m .is 


* In strictness the force must be simposed to act upon tlie medium 
in actual condition, whereas in (i^; jfreviously cited, the medium 
is supposed to be absolutely uniform. It is not difiicult to prove 
that {%) remains unaltered, when this circumstance is taken into 
acdount; 'dnd it is evident in any ' case that h Correctioh wOtld 
depend upon tiie square oIlD^ - 1>). 
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necessarily more complicated ; but, on the supposition that^ the 
changco of rigidity (AN) and of density (AD) are relatively small, 
the results are fairly simple. If the primary Al-ave be represented 
by 

( 4 ) 

the component rotations in the secondary wav^ are 


AN yz\ 
V' N rV' 


AN XV 


where 


a - .. 

* H u N 

„/ AD AT AN.-«- 4 “\| 




iPT 

■ 47 r y 


( 5 ) 


(f‘) 


The expression for the resultant rotation in the general case would 
be rather complicated, and is not needed for our purpose. It is 
easily seen to be about an axis ]x.Tpcndicular to the scattered ray 
{x, y, z), inasmuch as 

A'Tffj + yrs^ + •w., — o. 


Let us consider the more special case of a ray scattered normally 
to the incident ray, .so that Ar=-o. VVe have 


- CT,* + + CTj 




ANY -"2 

/ j'“ 


Kd J 


( 7 ). 


resultant of the primary vibration and of the secondary vibrations 
which travel in the same direction. li, however, we apj)ly this 
process to (3), wc find that it fails to lead us to (12). though it fur- 
nishes another result of interest. The combination ol the secondary 
waves which travel in llu* direction m (juestion have this peculiarity : 
that the phases arc no more distributed at random. The intensity 
of the secondary light is no longer to Iw' arrivc*d at by addition of 
individual intensities, but must be calculated with consideration 
of the particular phases involved. 11 we consiflor a number of 
particles which all lie upon a primary ray, we .see that the jihases 
of the secondary vibrations which issue along this line arc all the 
same. 


The actual calculation follows a .similar course to that by which 
Huygens's conception of the resolution of a wave into components 
corresponding to the various parts of the wave-front is usually 
verified (see Diffraction of Light). Consider the particles which 
occuny a thin stratum dx perpen- 
dicular to the primary ray x. Let 
AP (fig. r) be this stratum, and O 
the point where the vibration is to be 
estimated. If AP— />, the element of 
volume is dA2npdp, and llie numl>er 
of particle.s to he found in it is 
deduced by the introduction of the 
factor n. Moreover, if OP=^r, and 
A 0 ==A', then and pdp—rdr. 

The resultant at O of all the secondaiy vibrations which i.ssiic from 
the stratum dx is by (3). with sin 0 equal to unity, 



If AN, AD be both finite, we learn from (7) that there is no direction 
perpendicular to the primary (polarized! ray in which the secondary 
light vanishes. Now experiment tells us plainly that there is such a 
direction, and therefore we arc driven to the conclusion that either 
AN or AD must vanish. 

The consequences of supposing AN to be zero have already been 
traced. They agree very well with experiment, and require us to 
suppo.se that the vibrations are perpendicular to the jilane of 
polarization. So far as (7) is concerned the alternative su])position 
that AD vani.shes would ansv;cr equally well, if we suppose the 
vibrations to lx* executed in the plane of polarization ; but let us 
now revert to (5), which gives 


PAN r« PAN .vv Pan - a-® 


( 8 ) 


According to these eqnation.s there would be, in all, six directions 
from O along which there is no .scattered light, two along the axis 
of y normal to the original ray, and four (y o, z l.r) at angles 
of 45® with that ray. So long as the particles are small no such 
vanishing of light in oblique directions is observed, and wc arc thus 
led to the conclusion that the hypothesis of a finite AN and of vibra- 
tions in the plane of polarization cannot be reconciled with the facts. 
No form of the clastic .solid theory is admissible except that in which 
the vibrations are sujiposed to be perpendicular to the plane of 
polarization, and the difference between one medium and another 
to be a difference of density only {PkiL Map;., 1871, 41, p. 447). 

It is of interest to pursue the applications ol etjuation (3) so as to 
connect the intensity ol the scattered and transmitted liglit with the 
number and size of the particles (see Phil. Map., 1B90, 47, p. 375), 
In order to find the whole emission of energy from one jiarticle ('T), 
we have to integrate the square of (3) over tlie surface of a sphere 
Of radius r. The element of area being 2irr^ sin 0<i0, we have 


so that the energy emitted from T is represented by 

•8ir» (D'-D) 3 T» 

3 D® ‘ X'*’ • ■ 


nn sneh n scnle that the energy of the primary wave is unify per 
unit of wave-front area. 

The above relates to a alngle particle. If there be n similar 
particles per unit vohime, the energy emitted from a stratum of 
thickness dx and of unit area is found from (0) by the introduction 
of the factor trdx. Since there is no waste of energv upon the whole, 
this represents the loss of energy in the primary wa\'e. Accordingly, 
if E bo the energy of the primary wave, 


T<fE 87r«« (D'-D)2T2 

whence 

E-E/-*® . ; 

where 

^ RA (D'-D)®T« 
^*“1 I3r ^ Xi ’ • 


; (lo) 
: (II) 
; («) 


If we had 8 unfficlcntlr complete exprejslon for the scattered Kpht* 
we might investigate (12) somewhat more directly by considering the 


, /*“D'-DirT 2 ir,,, , 

‘"'L '1>'" 


, D' -D irT . 2 Tr,, . . 


; (13) 


To this is to he added the exjwessioii for the primar^r wave itself, 
supposed to advance undisturbed, viz. cos ( 27 r/X)(/if - a ), and the 
resultant wnll then represent the whole actual disturbance at O as 
modified by the particles m the stratum dx. 

It appears, therefore, that to the order of approximation afforded 
by (3), the effect of the particles in d.v is lo mmljfy the pha.ee, but 
not the intensity, of the light which passes them. If this be repre- 
sented by 

cos”(W-;r- 8 ) ( 14 I 

S is the retardation due to the particles, and wc have 

8=r«TdA'(D'-D)/2D. . • . ; (15) 

If ju be the refractive index of the medium as modified by the 
particles, that of the original medium Iwing taken as unity, then 
5 =(/n-i)ffA*, and 

/»-ir=wT(D'-D)/2D. ; ; ; (ifi) 


If fi' denote the refractive index of tiio material composing the 
particles regarded as continuous, D'/D ~ /a'®, and 


^-i*JnT(Ai'®- 1) (17) 

reducing to 

; (iS) 

in the case when (/u'- 1) can be regarded a.s small. 

It is only in the latter case that the formulae of the clastic solid 
theory are applicable to light. On the electric theory', now generally 
accepted, the results are more complicated, in that when {// - 1) is 
not small, the scattered ray depends upon the shape and not merely 
upon the Amluine of the small obstacle. Tn the rase of we 

are to replace (D'-D)/D by 3(K' - K)/(Iv'-i- 2K), vhcrc K, K' are 
the dielectric constants preper to the medium and to the obstacle 
respectively {Phil, i88r, 12, p. 98) ; so that instead of (17) 


3»T - t 

'12 + 


(19) 


On the same suppositions (12) is rcplaccfl by 


On cither theory 




7 i* 32 irV - 


( 20 ) 

( 21 ) 


a formula glAdng the coefficient of transmission in terms of the 
refraction, and of the number of particles per unit volume. As Lord 
Kelvin has shown {Baltimore Lectures, p. 304, 1904) (i(>) may also 
be obtained by the consideration of the mean density of the altered 
medium. 

Let ns now imagine what degree of transparency of air is admitted 
by its molecular constituents, vi*. in the absence of all foreign 
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matter. We may take Xt=6 x io“« cms., 1—0*0003; whence 
from (21) we obtain as the distance x, equal to i//t, which hght 
must travel in order to undergo alteration in the ratio <.* ; i, 

j?— 4*4 X lo-w x« (22) 

The completion of the calculation requires a knowledge of tlie 
value of M. the number of molecules in unit volume under standard 
conditions, which, according to Avogadro's law, is the same for all 
gases. Maxwell estimated 1*9x10^“. but modern work suggests 
^ higher number, such as 4*3 x 10^“ (H. A. Wilson, Phil, Mag., 
1903 ; see A. Schuster, Theory of Of>ttcs, § 178). If we substitute the 
latter value in {22) we find .v— 19 x lo** cm. — iqo kilometres. 

Although Mount Everest appears fairly bright at 100 miles' 
distance, as seen from the neighbourhood of Darjeeling, we cannot 
iiuj^pose that the atmosphere is as transparent as is implied in the 
above numbers ; and, of course, this is not to be expected, since 
there is certainly suspended matter to be reckoned with. Perhaps 
the best data for a comjianson are tho.se afforded by the varying 
brightness of stars at different altitudes. P. Bougucr and others 
estimate about o-8 Jor the transmission of light through tlie entire 
aLmosj)here from a .star in the zenith. This corresj*onds to 8*3 
kilometres of air at standard pressure. At this rate the transmission 
through 190 kilometres would la* (*8)'“^ or o*ooo in place of or 0-37. 
Or again if wc inquire what, according to (21), would be the trans- 
mission through 8*3 kilometres, we find i - 0-044 — 0*950. 

The general conclusion would appear to be that, while as seen 
from the earth’s surface much of the light from the sky Is due 
to comparatively gro.ss suspended matler, yet an appreciable 
proportion is attributable to the molecules of air themselves, 
and that at high elevations where the blue is purer, the latter 
part may become predominant. 

I'or a further di.scussiun founded upon the observations of Q. 
JVlajorana ;uid A. Sella, reference may he made to Lord Kelvin’s 
Ballimorc Lecture.^, p. 317, where a higher estimate of the value 
of }i is favoured. It m ',y be remarked that it is only the constant 
part of sky-light that can be due to detached molecules. Ordinary 
ob.servation of the land.scape shows that there is another p:irt, 
highly variable from day to day, and due to suspended matter, 
much of which is fine enough to scatter light of blue quality. 

The experiments of Tyndall upon precipitated clouds have 
been already referred to. So long as the precipitated particles 
are very fine, the light dispersed in a perpendicular direction is 
sky-blue and fully polarized. At a further stage of their growth 
the particle.s disperse in the perpendicular direction a light which 
is no longer fully polarized. When quenched as far as possible 
by rotation of a nicol prism, it exhibits a residue of a more 
intense blue colour ; ana further it is found that the direction of 
the most nearly complete polarization becomes inclined to the 
.-direction of the primary rays. 

A discu.ssion of these and other questions upon the basis of the 
-electromagnetic theory of light is given in the Phil. Mag., 1881, 
12, p. 81. Here wc must be content with a statement of some of the 
results. So long as the particles are supposed to be very small and 
to differ little from their environment in optical properties, there is 
little difference between the electric and the elastic solid theories, 
and the results expressing the character of the scattered light arc 
4 iquivalent to (5) . Whatever may be the shape or size of the particles, 
there is no scattered light in a direction parallel to the primary 
electric displacements. In order to render an account of Tyndall's 

residual blue " it is necessary to pursue the approximation further, 
taking for simplicity the case of spherical shape. We learn that 
the hght di.spersed in the direction of primary vibration is not only 
of higher order in the difference of optical quality, but is also of 
order /{“r® in comparison wdth that dispersed in other directions, 
where r is the radius of the sphere, and k^iirfK as before. The 
incident light being white, the intensity of the component colours 
scattered in this direction varies as the inverse eighth power of the 
wave-length, so that the resultant light is a rich blue. 

As regards the polarization of the dispersed light as dependent on 
the angle at which it is emitted, we find that although, when terms 
*of the second order are included, the scattered light no longer 
vanishes in the same direction as before, the peculiarity is not lost 
but merely transferred to another direction. The angle 6 through 
which the displacement occurs is measured backwards, i.f. towards 
-the incident ray, and its value is given by 


AK 


AK being the difference of specific inductive capacities. 
Experiments upon this subject are not difficult. In a darkened 
MOom a beam of sunlight (or electric light) is concentrated by a 
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large lens of 2 or 3 ft. focus ; and in the path of the light is placed a 
glass beaker containing a dilute solution of sodium thiosulphate 
(hypo.sulphite of soda). On the addition, well stirred, of a small 
quantity of dilute sulphuric acid, a precipitate of sulphur slowly 
forms, and during its growth manifests exceedingly well the pheno- 
metia under consideration. The more dilute the solutions, the 
slower is the progress of the jirecipitation. A strength such that 
there is a delay of 4 or 5 minutes before any effect is apparent will 
be found suitable, but no great nicety of adjustment is necessary. 

In the optical examination we may, if we prefer it, polarize the 
primary light ; but it is usually more convenient to analyse the 
scattered light. In the early stages ol the precipitation the polariza* 
tion is complete in a perpendicular direction, and incomplete in 
oblique directions. After an interval the polarization begins to be 
incomplete in the perpendicular direction, the light which reaches 
the eye when the nicol is set to minimum transmission being of 8L 
beautiful blue, much richer than anything that can be seen in the 
earlier stages. This is the moment to examine whether there is a 
niore complete polarization in a direction somewhat oblique ; and 
it is found that with ff positive there is, in tact, a direction of more 
complete polarization, while with ff negative the polarization is 
more imperfect than in the perpendicular direction it.st*lf. 

The polarization in a distinctly obhquc direction, however, is not 
perfect, a feature for which more than one reason may be put for- 
ward. In the first place, with a given size of particles, the direction 
of complete polarization indicated by (23) is a function of the colour 
of the light, the \’alue of ff being 3 or 4 times as large for the violet 
as for the red end of the spectrum. TJie experiment is, in fact, 
much improved by passing the primary light fiirough a coloured 
glass. Not only is the obhiiue direidion oi maximuiu-^polarization 
more definite and the polarization itself more complete, but the 
olwervation is easier than with white light in consequence of the 
uniformity in the colour of the light scattered in various directions. 
If we begin with a blue glass, we may observe the gradually increasing 
obliquity of the direction of maximum polarization ; and then by 
exchanging the blue glass for a red one, we may revert to the original 
condition of things, and t*b.ser\’e the transition from perpendicularity 
to obliquity over again, 'i'he change in the wave-length of the light 
has the same effect in this respect as a change in the size of the 
particles, and the comparison gives curious infonnation as to the 
rate of growth. 

But even with homogeneous light it would be unreasonable to 
expect an oblique direction ot perlect polarization. So long as the 
particles are all very small in comparison with the wave-length, 
there is complete ])olarization in the perpendicular direction ; but 
when the size is such that obhquity sets in, the degree of obliquity 
will vary with the size of the particles, and the polarization wUl bo 
complete only on the very unlikely condition that the size is tho 
same for them all. It must not be forgotten, too, that a very 
iiiodcralc increase of dimensions may cany the particles beyond tho 
reach of our approximations. 

The fact that at this stage the polarization is a maximum, when 
the angle through which the hght is turned exceeds a right angle, 
is the more worthy of note, as the opposite result would probably 
have been expected. By Brewster’s law (.see Polarization of Light) 
this angle in the case of regular rellection from a plate is less than 
a right angle ; so that not only is the law of polarization for a very 
small particle different from that applicable to a plate, but the first 
effect of an increase of size is to augment the difierence. 

The simple theory of the dispersion of light by small particles 
suffices to explain not only the blue of the zenith, but the com- 
parative absence of small wave-lengths from the direct solar 
rays, and the brilliant orange and red coloration of the setting 
sun and of the clouds illuminated by his rays. The hyposulphite 
experiment here again affords an excellent illustration. But we • 
must not expect a simple theory to cover all the facts. It is 
obvious that the aerial particles are illuminated not only by the 
direct solar rays, but also by light dispersed from other parts of 
the atmosphere and from the earth's surface. On this and other 
accounts the coloration of the sky is highly variable. The transi- 
tion from blue to orange or red at sunset is usually through green, 
but exceptional conditions may easily disturb the normal state 
of things. The brilliant sunset effects observed in Europe after 
the Krakatoa eruption may naturally be attributed to dust of 
unusual quality or quantity in the upper regions of the atmo- 
sphere (see Dust). 

Related to abnormalities of colour we may expect to find corre- 
sponding polarization effects. Of this nature are the neutral points, 
where the polarization changes character, observed by F. J. D. 
Arago, J. Babinct and Sir D. Brewster, for an account of which 
reference may be made to E. Mascart, Tratt^ d’optique. The normal 
polarization at the zenith, as dependent upon the position of the 
sun, was the foundation of Sir C. VVheatstone^s polar clock. (R.) 



2o6 SKYE— SLADE 


SKYE, the largest island of the Inner Hebrides, Inverness- 
iShire, Scotland. From the mainland it is !»paVated by the Sound 
of Sleat, Kyle 'Rhea, Loch Alsh and the Inner Sound, and from 
the Outer Hebrides by the Minch and Littie Minch. At Kyle 
Riiea and Kyleakin, on the western end of Loch Alsh, the channel 
is only alwut J m. wide, and there is a ferry at both points. The 
length of the island from S.E. to N.W. is 48J m., but its coast is 
deeply indented y so that no part of the interior is more than 5 m. 
from the sea. It has a total area of 411,703 acres or 643 sq. m. 
From 20,627 in 1821 its population had grown to 23,082 in 1841, 
but since that date it has steadily diminished and was 15,763 
in iHqi, and in 1901 only 13,833 (or 21 to the sq. m.), 2858 of 
. whom spoke Gaelic only and 9837 Gaelic and English. The chief 
arms of the sea are Lochs vSnixort and Dunvegan in the N., Lodi 
Bracadale in the W., Lochs Scaviiig and Eishorl in the S. and 
Loch Sligachan in the E. The mountains generally assume 
commanding and picturesque shapes. The jagged mass of Ihc 
Cuillins (Coolins) dominates the view whether by land nr sea. 
Their highest point is Sgurr na Banachdich (3234 ft.), and at least 
six other peaks exceed 3000 ft. To the north of Loch Slapin 
stands the group of Red Hills, of which the highest points are 
Ben Caillich (2403) and Ben Dearg More (2323 ft.), and north of 
Lord Macdonald’s forest near Loch Ainort rises Ben (tlamaig 
(2537 ft.). About 8 m. N. of Portree is the curious basaltic 
group of the Storr (2360), consisting of pinnacles and towers, the 
most remarkable of which, “ The Old Man,” forms a landmark 
for sailors. Towards the north of the island, not far from 
Staffin Bay, is Quiraing (1779 ft.), a basaltic mass with a variety 
of quaint shapes, of which the best known are ** Tlie Needle,” 
“ The Prison ” and “ The Table,” the last named a plateau of 
level turf 1500 ft. above sea-level, measuring 120 ft. by 60 ft. 
In the peninsula of Duirinish are the two circular hills of Hcalaval 
More (1538 ft.) and Healaval Beg (1601), usually styled “ Mao 
Icod’s Tables,” while the two pyramidal rocks rising out of the sea, 
near the southernmost point of Duirinish, are called ” Macleod’s 
Maidens.” The oUly important lake is the wild and gloomy 
Loch Coniisk, oversliadowcd by the precipices of the Cuillin. 
It is commonly approached by boat from Loch Scavaig, from the 
shore of which it is about i m, distant. It is li in, long by J m. 
broad. 

The greater part of the island, all the western anti central part, 
occupied by igneous plateaux conHisting of basaltic lava flows of 
Tertiary age alternating with intrusive sills of dolente ; tliey are 
penetrated by numerous basic dikes and by a smaller number of acid 
ones. The Cuillin hills owe their striking features to the intrusioii 
of a great laccolitic mass of gabbro within the basalts, Last of 
these* hills a large area is covered by acid intrusions — granite felsitc, 
&c.— including the Red Hills, Marsco and Glamaig. The western 
portion of the island has suffered the disturbances of tlie M.W. 
highland thrusting. Torridonian rocks occupy the whole of Sleat, 
witti the exception of a strip between the Point of bleat iuid Ornisay 
Island which is composed of Dalradian schists. In the nortli of 
Sleat the Torridonian Sandstones have been thrust on top of Cartibrian 
Durness limestones. Soay is wholly Torridonian. In the narrow 
art of the island between Broadford Bay on the N.lv. and Lochs 
tafhn, Kishort and Scavaig on the S.W., and in a narrow strip on 
the cast coast, also in Loch Ray, there is an interesting series of 
Mesozoic rocks beginning with Tria.ssic conglomerates and marls, and 
passing upwards through Rhaetic, Lower Lias (Broadford Bav), 
Middle Lias and Upper Lias (Strathaird, Portsea, Prince Charlie's 
Cove), to beds representing the Great Oolite and Oxford Clay (Loch 
Stafhn, Uig, &c.). A Ugnite bed of Tertiary age has been worked 
in a small way at Portsea, and diatoraite is excavated from some 
ancient lake deposits at Loch Cuithir, Loch Monkstadt, IxKh Mcalt 
and other ] duces. There is abundant evidence of glacial action on 
che lower ground. 

Tlio rainfall amounts to 80 in. for the year. The mean temperature 
for the year is 47“*5 F., for January 3y"*5 F. and for July P. 
Most of the land is moor and hill pasture, with cultivated patches 
here and there, chiefly on Lochs Snixort and Jiracadale, the Sound of 
Sleat, Kyleakin and Portree. The crofters do Liost with turnips and 

S itatoes. The climate is better adapted for sheep and cattle (West 
ighland) than for crops, and the sheep farms include some of the 
finest in Scotland and carry famous stocks, principally black- faced 
with some Cheviots. The condition of the crofters, which was 
pitiable in the extreme, has been improved by the Crofters’ Ifoldings 
Act pf r88(j. The old black huts have been replaced, in those 
parisities where stone is obtainable, by well-built houses. Between 
1840 and 1880 ejection had certainly been carried to great lengths, 


and, .in consequence of the emigration that followed, was mainly 
responsible for the serious decline of the population. The railways 
to Strorae Ferry, Kyle of Loch Alsh and Mallaig, by rendering 
markets more accessible, effected an improvement in the fisheries, 
which have always been a mainstay of the inhabitants. The fisheries 
include lierring, cod, ling and salmon, and oysters are reared in some 
places. Seals are not uncommon at certain points, but the walrus 
and aperm whale, onct> occasional visitants, are now rarely if (‘ver 
scon. It is .significant of the cliange in the circumstances of the 
people that re'erniting is now sluggish, though once Skye supplied 
more 8olcUer.s to the British army than any other area of similar 
and population. Whisky is’ di.stilled at several places, the 
Talisker brand of the diBtillsry at Carbost, on the western aliore 
of I.och Harport, being well known. 

The inhabited isles off the coast of Skye arc mainly situated 
near the eastern .^hcire. Of thc.se the principal is Raasay (pop, 
419). Brochcl Tastle, now a ruin, stands on the eastern coast. 
The island is 13 m. long, by about 3.J m. at its wddest. Off its 
north-western shore lies the isle ot Flodda. To the north of 
Raasay, separated by a narrow .strait, is South Kona (Seal Islaml, 
from the Gaelic ran, a seal), 4J m. long with a maximum breadth 
of il m.,and is a lighthouse, the light of which is visible for 21 m. 
Scalpay, imme^diately south of Raasay, has a hill of 1298 ft., and 
the Sound of Scalpay, parting it from the mainland, abounds 
with oysters. The other isles are Pabbay in Broadford Bay, 
Ornsay in the Sound of Sleat, and Soay near Loch Scax'aig. 

Portree (pop. 87.2), the capital, lies at the head of a fine 
harbour about the middle of the eastern seaboard. Steamers run 
daily in connexion with the mail train at Mallaig, and there is, 
besides, other communication by steamer with Clban and otlwT 
ports on the mainland and in the islands. Among the buildings 
in the town are the Episcopal church of St Columba, erected in 
1884 to the memory of Bishop George R. Mackarncss, the Ross 
Cottage Hospital, the Combination poorhouse and the court- 
house, and there is a factory for tweeds, plaids, carpets and other 
woollens. The exports are principally sheep, cattle, wool, .StoJmon 
and other fish. The name of the town was derived from the fact 
that James V. lauded there on the occasion of his tour in the 
Wc.stcrn Highlands. The place thus became, in Gaelic, Port-an 
Righy or the King’s Harbour. It was to Portree that Flora 
Macdonald (1722-1790) conducted Prince Clmrlcs Edward when 
he escaped from Beiibecula. Prince Charlie’s Cave is situated 
on the coast about 5 m. north of the liarbour. Among other 
places in Skye associated with the Young Pretender are Prince 
Charles’s Point near Monkstadt, on the west of the penin-sula of 
Trotlerni.sh, where he landed with Idora Macdonald, and Kmg.s- 
burgh, on the eastern shore of Loch Snizort. 'Fhc castle at DUn- 
vegan, of the Macleods of Macleod , was erected in the 9th renttrry 
and extended by Inter chieftains, especially by Alastair Crolach, 
or the Humpback, in 1458, and by Rory (Roderick) More, who 
was knighted by James VI. Built on a rocky promontory which 
is difficult of access, the fortress must have been almost impreg- 
nable in the era of clan warfare. Among the interesting relics 
preserved in it are the Fairy Flag, a yellow silk banner captured 
from a Saracen general by a crusading Macleod, and Rory More’s 
drinking-horn, which held two quarts and had to be drained at a 
single draught by the new chief before he could wield authority. 
The MacCrimmons, the famoms race of hereditary pipers, hailed 
from this quarter of Skye and were attached to the Macleods of 
Dunvegan. At Duntulm is the ancient castle of the Macdonalds, 
another of the great Skye chieftains. Close to it is the Hill of 
Pleas, where, in former days, the chieftain sal dispensing justice 
in the fashion of primitive times. The modern seat of Lord 
Macdonald is Armadale ("astle, a fine Gothic ii\ansion on the 
shore of the Sound of Sleat. 

SLADE, FELIX (1790-1868), English art collectx>r and patron, 
was bom at Lambeth, London, in August 1790, the son of Robert 
Slade, a Surrey land owner, from whom he inherited considerable 
means. He became widely known as a purchaser of books and 
engravings, and made a valuable collection of glass. He died 
unmarried on.the. 29tli of March 1868, leaving personalty to the 
value of £160,000. He bequeathed the bulk of his art collection 
to the British Museum, and £35,000 for the endowmeht of art 
professor, ships, to be known as Slade Professorships, 'dt Oxford^ 
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Cambridge, and University College, London. University College 
received the additional bequest of six art scholarships. 

SLANDER, a false tale or report, defamation. The word is a 
doublet of “ scandal ” and comes through the 0. Fr. tsdandrej 
which, through the earlier forms scandelcj escandde, escattdre, is 
derived from scandcdum (see further Scandal). In law, 
slander is the malicious defamation of a person in hLs reputation, 
profession or business, by words (see Libkl and Slander). 

SLANG, in what is now the usual sense, a general name for the 
class of words and senses of words, more or less artificial or afTccted 
in origin or use, which are not recognized as belonging to the 
standard vocabulary of the language into which they have been 
introduced, but have an extensive currency in some section of 
society either as a means of concealing secrets or as intentionally 
undignified substitutes for those modes of expression that arc 
employed by persons who value themselves on propriety of 
speech. 

As thus defined, slang includes many varieties of speech, 
which are current respectively among different scictions of the 
population. The one, however, which most perfectly answers 
to the definition, and may be regarded as the primary type, is 
tJie artificial jargon, partly cryptic and partly facetious, used by 
vagrants and professional thieves. It is true that tlie name of 
slang is now seldom applied to this jargon ; it is more commonly 
designated by its older name of “ c.ant.‘’ Nevertheless in the 
i8th century it was chiefly u.sed in this particular application. 
'File earliest example of the word hitherto discovered occurs in 
Toldervy’s History of Two Orphans^ published in 1756. One of 
the characters in this story is a man who, “ in return for the 
numerous lies which he told, was called the cannon -traveller ” ; 
and it is said of him that “ he had been upon the town, and knew 
the slang well.’’ It is not clear whether “ slang ” here has its 
modern sense, or whether it means the ways of fast life in London. 
A more unequivocal instance, two years later in date, is quoted 
in J. C. Hottcri’s Slan^ Dictionary (1864) from a book entitled 
Jonathan WiUVs Advice to his Successor, apparently one of the 
many catchpenny publications that were called forth by the 
popularity of Fielding’s burlesque romances. No copy of this 
book is in the British Museum or the Bodleian Library, and 
inquiries have failed to discover any trace of its existence ; but 
there Ls no reason to doubt that Hotten had seen it. The passage, 
as quoted by him, is as follows : “ Let proper Nurses be a.s.signed 
to take care of these Babes of Grace (/.<?. young thieves). . . . 
The Master who teaches them should be a man well versed in 
the Cant language, commonly called the Slang I’atter, in which 
they should by all means excel.” Four years later, in 1762, 
the word is found with a diflerent and now obsolete meaning, 
in Foote’s play The Orators. A fast young Oxford man, invited 
to attend a lecture on oratory, is asked, “ Have you. not seen the 
bills ? ” He replies, “ What, about the lectures ? ay, but that’s 
all slang, I suppose.” Here the word soems to be equivalent to 
“ humbug.” In tlie ist edition of Hugh Kelly \s comedy, The 
School for Wives, there is a passage (omitted in some of the later 
reprints) in which one of a company of .sharpers, who pretend 
to be foreigners and speak broken English, .says : “ There’s a 
language called slang, that we sometimes talk in. . . . It’s a 
little rum tongue, that we understand among von another.” 
Francis Grose’s Dictionary of the Vulgar Tongue (1785) has the 
entry “ Sian", the cant language ” ; and after this instances of 
the word are abundant. In the early part of the iqth century it 
appears in literature chiefly &s a general term of condemnation 
for low-lived ” and undignified modes of expression. It seems 
probable that the word came from some dialect of the north of 
England ; but this is difficult to establish, as most of the dialect 
glossaries date from a time long after it had obtained general 
currency, so that it would escape the notice Of the compilers as 
being outside their proper scope. The En^ish Dialect Diction^ 
ary mentions only the sense of “ abusive language,” which is said 
to be current in Yorkshire and the Lake Country. Some reason 
for believing that the word is genuinely dialectal— an inheritance 
from the language of the Scandinavian settlers in the north of 
England — is afforded by the coincidence of its uses with thos6 


of the modern Norwegian verb slengja (etymologically equivalent 
to the English “io sVag ”) and related words, as given in the 
dictkmnry of Ivar Aasen. Slengja kjeffen (literally, to sling the 
jaw), imcons to pour out abuse ; the compound slengje-ord 
(f)rrf « word) is explained by Aasen as “ a new word without any 
proper rca.son,” which comes very near to the notion of a “ slang 
word.” The English word has, in cant speech, certain applica- 
tions to matters other than those of language ; and although 
these have not been found recorded at any very early date, they 
may possibly be old, and may contribute to the determination 
of the primary sense. Any particular mode of thieving or of 
making a living fraudulent means is called a “ slang ” ; and 
the same term is applied to the particular line of busmess of a 
showman or a troupe of strolling players. Further, the word 
is used adjectively to designate fraudulent weights and measures, 
and the early slang dictionaries expluin the verb slang as mean- 
ing “ to defraud.” 'Fhe precise relation between tliese various 
senses cannot be determined, but they seem to agree in having 
some reference to what is lawless or irregular, and this general 
notion maj^ be regarded as having a certain affinity to the mean- 
ing of the verb “ to sling,” with whicli tlie word is probably 
etymologically allied. It is unlikely that the word slang, in the 
senses here under consideration, has any direct connexion with 
the homophonous word meaning “ a strip of land.” 

'i’he modern extended application of the term,wliich is closely 
paralleled by that of the French synonym argot, is not difficult 
to account for. In the first place, the boundaries of the world 
in which slang — in the original sense — is current arc somewhat 
indeterminate. It is, for instance, not easy to draw the line 
between the peculiar language of “ rogues and vagabonds ” 
and that of the lowest order of travelling showmen and strolling 
players, or between this latter and the strictly analogous body 
of expressions common to all grades of the histri<jnic profession. 
Similarly, the prize-ring, the turf, the gaming-table and all the 
varieties of “ fast ” and “ Bohemian ” life ha\ e their own 
eccentric vocabularies, partly identical with, and in general 
character altogether resembling, the slang of tlie criminal and 
vagrant classes. In the second place, a little consideration is 
sufticient to show that thieves' cant is only one species of an 
extemivc genus, its specific difference consisting in Ihe unessential 
circumstance that its use is confined to one particular class of 
persons. 

Although the term “ slang ” is sometimes used with more or 
less intentional inexactness, and has often been carelessly defined, 
the notion to which it corresponds in general use se^s to be 
tolerably precise. There are two principal rhararteristics which, 
taken in conjunction, may ser\^e to distinguish what is properly 
called slang from certain other varieties of diction that in some 
respects resemble it. The first of these is that slang is a conscious 
offence against some conventional standard of propriety. A mere 
vulgarism is not slang, except when it is purposely adopted, and 
acquires an artificial currency, among some class of persons to 
whom it is not native. The other distinctive feature of slang is 
that it is neither a part of the ordinary language, nor an attempt 
to supply its deficiencies. The slang word is a deliberate sub- 
stitute for a word of the vernacular, just as the characters of* 
a cipher are substitutes for the letters of the alphabet, or as 
a nickname is a substitute for a personal name. The latter 
comparison is the more exact of the two ; indeed nicknames, as 
a general rule, may be accurately described a.s a kind of slang. 
A slang expression, like a nickname, may be used f(T the purpose 
of concealing the meaning from uninitiated hearers, or it may be 
employed sportively or out of aversion to dignity or formality of 
speech. The essential point is that it does not, like the words 
of ordinary language, originate in the desire to be^ understood. 
The slang word is not invented or used because it is in any respect 
better than the accepted term, but because it is different. No 
doubt it may accidentally happen that a word which originates 
as slang is .superior in expressiveness to its regular synonym 
(much as a nickname may identify a person better than his name 
does), or that in time it develops a shade of moaning which the 
ordinary language cannot convey. But when ouch a word comes 
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to be used mainly on account of its intrinsic merit, and not 
because it is a wrong word, it is already tceastng to be slang. So 
long as the usage of good society continues to proscribe it, it 
may be called a vulgarism ; but unless the need which it serves 
is supplied in some other way, it is likely to ‘find its way into the 
standard speech. 

The account here given of the distinctive characteristics of 
shng conflicts with the view of those writers who so define the 
term as to make it include all words and uses of words that are 
current only among persons belonging to some particular class, 
trade or profession. But such an extended application of the 
word is not supported by general usage. It is true that it is 
not uncommon to apply the name of slang to the technical 
language of trades and professions, or even of arts and sciences. 
Thi‘;, however, is really a consciously metaphorical use, and is 
intended to convey the imputation that tlie employment of 
technical language has no Ix^tter motive than the desire to be 
unintelligible to the uninitiated, or to excite admiration by a 
display of learning. If the imputation were true, the designation 
would be strictly applicable. Technical and scientific terms may 
justly be stigmatized cas slang wlien they are used pretentiously 
without any good rea.son, but not when they are chosen because, 
to those who understand them, they afford a clearer, more 
preci.se, or more convenient expression of the meaning than is 
foinid in the ordinary vocabulary. At the same time, it is true 
every trade or profession has a real slang of its own ; that 
is to say, a body of peculiar words and expressions that serve as 
flippant or undignified substitutes for the terms that are recog- 
nized as correct. It happens not infrequently that words of this 
kind, owing to frequency of use and the development of specific 
meanings, lose the character of slang and pass into the category 
of accepted technicalities. 

A class of words that has a certain affinity with slang, though 
admitting of being clearly distinguished from it, consists of those 
which are proscribed from the intercourse of reputable society 
because they express too plainly ide.^s that arc deemed indelicate, 
or because they are brutally insulting. Such words share with 
.slang the characteristic that they arc ordinarily employed only 
in intentional defiance of propriety ; they differ from it in being 
really part of the original vernacular, and not of an artificial 
vocabulary which is substituted for it. The customary euphem- 
isms wliich' take the place of these condemned words are, of 
course, far removed from slang ; but the name is strictly ap- 
plicable to those grotesque metaphors which are sometimes sub- 
stituted, and emphasize the offensiveness of the notion instead 
of veiling it. 

The known history of European slang begins (leaving out of 
atxount the meagre references in German documents hereafter to be 
mentioned) with the “ Ballades " of Franyois ViUon in the 15th 
century. The French argot of these compositions contains much 
that is still obscure, but the origin of some of its words is evident 
enough. Facetious expressions relating to the destined end of the 
malefactor are prominent. Parotr and monijoye (for which later the 
less ironical monte d regret was substituted) are nicknames for the 
scaffold. AcoUez, hanged, corresponds to the English ** scragged " ; 
the synonymous grup seems to be an onomatopoeic formation sug- 
gestive of choking. There are some derivatives formed with the 
suffix art : nflart is 1 police-officer, abrouart fog. A few words from 
foreign languages occur : audinos, prayer, is the Latin audi nos of 
the fitames ; arton, bread, is obviou.sly Greek, and its appearance 
in the 15th century is somewhat hard to account for. Moller, to 
eat, may perhaps btvthe Latin molere to grind. Anse, the ear, is no 
doubt the Latin ansa, handle. In the 15th century and later the 
ranks of vagabondage were often recruited from the class of poor 
students, so that the presence of some words of learned origin in the 
vocabulary of the vagrant and criminal classes is not surprising. 
Among the prominent features of later French slang may be noted 
the use of the suffix mare to form derivatives such as perruquemare , 
a wig-maker, and the practice of rendering conversation unintelligible 
to outsiders oy tacking on some unmeamng ending to every word. 

In Germany the word Rotwalsch (the modern Rotwelsch, still the 
name for the cant of vagrants) occurs as early as the middle of the 
I3tli century, and during the following century there appear lists of 
slang terms for various secies of malefactors and begging impostors. 
The earliest attempt at a vocabulary of “ Rotwelsch is that of 
Gerold Kdlibach, compiled about 1490. A second vocabulaxy, 
containing nearly the same set of words, is contained in the famous 
Ltber vagatorum, first printed in 1310 in High German ; versions in 


Low German and the dialect of the Lower Rhine appeared shortly 
afterwards. An edition of this work printed in 1529 has a preface 
by Martin Luther. The most remarkable feature of the jargon 
represented in these early glossaries is the large number of Hebrew 
words that it contains. It is not clear whether this fact indicates 
that Jews formed a large proportion of the German vagabond class 
at the beginning of the ibtn century ; the explanation may be 
simply that the Hebrew words contributed by Jewish vagrants 
found acceptance because they were unintelligible to ordinary people. 
Howevtjj this may be, the later dictionaries of “ Rotwelsch " not 
only retain most of the llebrew words found in the earliest authorities, 
but add greatly to their number. There are some words from 
Italian, as bregen, to beg, from pregare, and barlcn, to .speak, from 
parlare. The language of the gipsies seems to have contributed 
nothing, nor are there any words from Latin or Greek. Some of 
the words are ordinary German words used metaphorically, like 
weiterhan (weathercock) for a hat, zwicker {iwitcher) for the hangman, 
brief (letter) for a playing-card. Others are descriptive compounds 
such as breitfuss (Ijroad-foot) for a duck or goose, or derivatives 
formed by means of the suffixes -hart (or -art) and -ling, as grunhart 
(from gritn, green), a field, glathart (from glatt, smooth), a table, 
ftuchart (from flag, flight), a bird, funckart (from funke, spark), fire, 
flossart (from floss, stream), water, flosshng, a fish, liissling (from 
lussnen to listen), the ear. It is noteworthy that modern Dutch 
thieves’ cant, as presented in the dictionary of 1 . Teirlinck, is closely 
similar in its principles of lormation, and in many of its actual words, 
to that of the early German vocabularies. 

The earliest English “ cant " or “ IVdlers’ French," as exhibited 
in R. Copland’s J he Hye Waye to the Spvtiel House (1517), Jolin 
Awdeley’s Fraternity e of Vacabondes Thomas Jiarniaii's 

Caucai for Cursetours (15O7) and various later writeis, bears a close 
resemblance in its general character to the German Rotwelsch of the 
Liber vagatorum, the most noteworthy jioirit of difference being the 
absence of Hebrew words. The suffix corresponding to tlie -hart and 
-ling of German slang is -mans, as in lightmans, day, darkmans, night, 
ruffmans, the woods. The word cheat, a thing (whether this is 
etymologically connected with the verb to cheat is uncertain), is used 
to Jorm a great variety of descriptive comjrouiids, such as grunting 
cheat, a pig, bleting cheat, a sheep, cackling cheat, a cock or capon, 
mofimg cheat, a napkin, smelling cheat, the nose, prailing cheat, the 
tongue. There are some ordinary English words used as descriptive 
nicknames for things, as glasyers, eyes, stampes, legs, stampers, shoes, 
praunur, a horse, glymmar, fire, lap, buttermilk or whey, high pad, 
the highway, pek, meat. Obviously ot Latin origin are grannam, 
corn, pannam, bread, cassan, cheese. Commission, a shirt, is from 
the Late Latin camisia ; it afterwards appears shortened to mtsh. 
Perhaps boon and bene, good, may be Latin, but a French origin is 
possible. Vyle, a town, is probably French ; deuse a vyle, tlie 
country, seems to be a compound of this. A few words seem to 
be of Dutch or Low German origin, as bung, a purse (Low Ger. 
pung), kinchin, a child, cranke, a malingerer, and perhaps feague or 
feak (Low Ger. fegen), which appears in modern slang as fake. 
Certainly from this source is the gambling term foist, to palm a die, 
which has become recognized English in a figurative sense. Harman's 
list includes a considerable number of words of obscure and perhaps 
undiscoverable origin, as towre, to see, lowre, money, wyn, a penny, 
trine, to hang, cofe or cove, a man, mort, a woman. Attempts to 
discover an etymology for some of these in Romany are unsuccessful. 
AVw,a house, is used by English gipsies, but may be an importation 
from cant. Even in later English slang the number of Romany 
words is surprisingly small ; pal^ originally meaning brother, is one 
of the few certain examples. 

From the 17th century onwards it has been more and more 
difficult to distinguish between the cant of thieves and vagrants and 
the slang of other classes more or less characterized by disorderly 
habits of Ufe, such as pugilists, the lower orders of strolling players, 
professional gamblers and persons of all ranks addicted to low 
pleasures. Many words that were once peculiar to the outcasts from 
society are now in general slang use. While a few of the words of 
the " Pedlers' French " of the i6th century have survived to the 
present or recent times, the majority have been superseded by later 
inventions. The older slang names of coins or sums of money, for 
instance, are nearly all obsolete, and their modern synonyms, mostly 
of obscure origin, cannot bi* traced very far back. Quid, a guinea 
or sovereign, was used in the 17th century ; bob, a shilling, bull, 
a crown piece, tanner, a sixpence, and others, are of 19th-century 
date. In recent times the vocabulary of low-class slang has ob 
tained several words from Yiddish or Jewish -GcJrman, such as 
gonnof, a thief (Hebrew ganndhh as pronounced by German Jew's), 
foont, a pound (German Pfund), ooftish, contracted to oof, money 
(from the German aufHschen, to regale a person with something). 
A peculiar growth of the 19th century is the so-called " back slang," 
current chiefly among London costermongers, which is a cryptic 
jargon formed by pronouncing words backwards, as in ecitob or slop 
for “ police," " eno dunop and a flah," one pound and a half, thirty 
shillings. What is called riming slang," consisting of such fantastic 
expressions as mutton-pie for eye, lord of the manor for “ tanner," 
sixpence, is a jocular invention which does not seem to have 
had any considerable currency except in the columns of the sporting 
newspapers* 
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The varieties of slang that have their origin and currency in 
the reputable classes of society owe their existence partly to 
impatience with the constraint of ceremonious propriety of 
speech, and partly to the kind of esprit de corps which leads 
those who arc associated in any common pursuit, or whose 
mutual intercourse is especially intimate, to take pleasure in the 
possession of modes of speech that are peculiar to their own 
“ set.’^ The former feeling is naturally strongest among those 
who are under the control of superiors in whose presence they 
have to observe an uncongenial formality of expression. It is 
therefore only what might be expected that every public school 
and every university has its own elaborately developed slang 
vocabulary, and that there is also a good deal of slang thal is 
common to schoolboys and to undergraduates in general. Even 
among persons of riper ycais there are many to whom cere- 
monious speech is unwelcome. The motive for the creation of 
slang is therefore widely diffused throughout all classes, besides 
the general slang that is current among all who rebel against the 
laws of conventional decorum of language, there are innumerable 
special varieties. As a rule, every trade and profession, and 
every closely associated group of persons, has its own slang ; 
indeed, there are probably few family circles that have not 
certain peculiar expressions used only witliin the household. 
It may be noted tiiat some classes of workmen — printers and 
tailors for example — are more than others remarkable for the 
copiousness of their trade slang. The theatrical profession has 
in all countries an abundant vocabulary of sportively meta- 
phorical and allusive words and phrases. The slang current in 
the orderly portions of society, in T^ngland at least, does not 
present many insoluble puzzles of etymology, the words of 
obscure origin being for th(‘ most part such as ha\'e been imported 
from a lower level. There i.s no difluMilty in accounting for the 
many jocularly similati\'e uses of ordinar}' words, such as “ tin 
for money, “ bags for trou.sers, “ tile ’’ for hat. Especially 
characteristic of university Mang is the distortion of the form of 
words, sometimes with the appending of a conventional termina- 
tion, as in the German student’s “ schleu ” for schlechi, “ Kneo ” 
for Kneipe, “ Bim ” for Busen, ‘‘ Kespum ” for Respeki, or the 
English “rugger" and “soccer" for the Rugby and Association 
varieties of the game of football, “ tosher " for unattached 
student, “ progging ” for the disciplinary function of the proctor, 
“ ckker " for exercise, “ congratters " or “ congraggers " for 
congratulations. Such shortened forms of words as “ thou " 
for thousand, “ exes " for expenses, “ exam " for examination, 
“vac" for vacation, “photo" for photograph, “bike” for 
bicycle, may reasonably be classed as slang when they are used 
with intentional impropriety or flippancy, but many such forms, 
on account of their convenient brevity, have acquired a degree 
of currency that entitles them to rank as respectable colloquial 
English. 

It is generally admitted that in the United States the currency 
of slang is wider, and its vocabulary more extensive, than in other 
English-speaking countries. Indeed, an American encyclopaedia 
has the entry “ Slang, see Americanisms." The two things, of 
course, are not identical, and some of those American expressions 
that are in England regarded and used as slang have no such 
character in their native country. But the invention of new 
words of grotesque sound and ludicrously descriptive point is a 
favourite form of humour in America, and the freedom with 
which these coinages arc used in many newspapers contrasts 
with the more sober journalistic style usual in England. Much 
of the current slang of America is used only in the land of its 
origin, and it is not uncommon to meet with newspaper articles 
of which an untravelled Englishman would hardly be able to 
understand a sentence, and on which the dictionaries of American- 
isms afford little light. The American contribution to the current 
■slang of the British Isles con.sists mainly of words and expressions 
that are recommended by their oddity, such as “ scall^^ag," 
“ absquatulate," “ skedaddle," “ vamoose " (from the Span. 
vdmos, let us go), and words relating to political life, such as 
■“ mugwump " (originally an Indian word meaning “ great 
chief "), “ carpet-bagger," and “ gerrymander." Australia, 


als^, us may be seen from the novels of Rolf Boldrewood and 
other writers, posSfcsseS an ample store of slang peculiar to itself, 
but of this “ larrikin " is the only word that has found its way 
into general use in ^he mother-country. 

To the philologist the most interesting question connected 
with slang is that relating to the importance of the share which 
it has in the development of ordinary language. It is probably 
true that the standard vocabulary of every modern European 
language includes some words that were originally slang ; but 
there is certainly much exaggeration in the view that has been 
sometimes maintained, that slang is one of the chief sources 
from which languages obtain additions to their means of ex- 
pression. The advocates of this view point to the fact that a 
certain number of Italian and French words descend, not from 
the Latin words of identical meaning, but from other words 
which in vulgar Latin were sub.stituted for these by way ol 
jocular metaplior. 'i'hus the Italian testa ^ Fr. tetCj head, repre- 
sent the Lat. testa, pot or shell ; the Fr. joue^ cheek, corresponds 
by strict phonetic law to the Late lait. gabata, porringer. It may 
be conceded that in these instances, and a few others, words of 
popular Latin slang have become the accepted words in the 
languages descenrltid from Latin. But the number of instances 
of this kind is, after all, inconsiderable in comparison with the 
extent of the whole popular vocabulary ; and the conditions under 
which the Romanic languages were developed (from Latin as 
spoken by peoples mainly of non-Latin origin) are somewhat 
abnormal. A consideration of lh(i essential characteristics of 
slang, as previously explained in Ibis article, will show that it is 
only to a limited extent that it is likely to be absorbed into the 
general language. It lias been pointed out that slang words, 
for the most part, do not express notions which ordinary language 
cannot express quite as efficiently. This fact implies a note- 
worthy limitation of the capabilities of slang as a source from 
which the deficiencies of a language can be supplied. As th(‘ 
prevailing tendency of words is toward degradation of meaning, 
one of the most frequently recurring needs of language is that 
of words of dignified and serious import to take the place of 
those w'hich have become cheapened through ignoble use. It is 
obvious that slang can do nothing to meet this demand. 'Hie 
less frequent want of terms of contempt or reprobation may, 
of cour.se, be supplied by adoptions from slang ; and in the 
exceptional instances in which, as has already been indicated, 
a slang word has no synonym in ordinary speech, it may very 
naturally find its way into recognized u.se. 

On the wffiole, the debt of modern standard English to slang of 
all kinds is probably smaller than most persons would suppose. 

A few words have been furnished by thieves’ cant, and, as might 
be expected, most of these relate to criminal or vicious practices. 
No one mil be surprised to learn that rogue and bully, and the 
verbs to filch and to joist, are derived from this source. On the 
other hand, one would hardly have expected to find drawers, 
hosen " in Harman’s vocabulary of “ Pedlers’ French ” in 1567. 
The word soon came into general use, probably because (though 
not euphemistic in original intention) it suited the same affected 
notion of delicacy which led to the substitution of “ shift ’’ • 
for “ smock." There are some words, such as prig, to steal, 
wliich were once vagrant slang, but are now universally 
understood and widely used, without, however, losing their 
“ slangy ’’ character. The utmost that can be said is that they 
arc on the debatable ground between slang and merely jocular 
language. 

Although it often happens that words belonging to the more 
reputable kinds of slang undergo some improvement in status — 
acquiring some degree of toleration in refined circles where they 
would once have been considered offensive — there are few in- 
stances in which such a word has come to be regarded as unex- 
ceptionable English. One example of this is prig (a distinct 
word from the term of thieves’ cant already mentioned), which 
originally denoted a person over- scrupulous in his attire and 
demeanour, but has now acquired a different .sense, in which it 
supplies a real need of the language. Other words that were once 
sl^ but ore so no longer are mob, humbug, tandem (apparently 
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a university joke founded on at length ” as .the dictionary 
rendering of the Latin adverb). f c 

Bii»lioora.piiy.' — English : Most] of the authorities for the early 
history of English vagrant slang are rrarinted in vol. ix. of tlie 
Extra Scries of llio Early English Text Society, edited by E. Vilcs 
and F, J. Fumivall (1869), which conteiins John Awdelcy's The 
Jh'rattiYniiye of Vaiabondes (irom the edition ot 1575), I'homas Har- 
man’s Caueat for Commen Cursetours (1567-1573), and ‘I lu' Ground- 
work of Conny-catching (anonymous, 1502), besides extracts from 
other early works which furnish glossaries. The Dictionary of the 
Canting Crew, by B. E. (no date, but printed at the end of the 17th 
century; photographic reprint by J. S. Farmer), is valmibla as 
containing the earhest knov/n record of many words still in use ; 
while mainly treating of tliieves' and vagrants^ language, it includes 
much that belong', to slang in the wider sense. Among the many 
later works, only the following need be mentioned here : Francis 
Grose's Classical Dictionary of the. Vulgar Tongue (3rd ed., 1796) ; 
The Slung Dictionary^ anonymous, but understood to be by the 
publisher, J. C. Hotteii (new edition, 1874), a work of considerable 
merit, with an excellent bibhogi-aphy ; A Dictionary of Slang, 
Jargon and Cant, by A. BarrM'c and C. G. Inland (1889) ; and 
Slang and its Analogues, by J. S. Farmer and W. E. Henley (1890-- 
1904), which Kurpat.ses all similar works in extent of vocabulary 
and abundance of illustrative matter, though tlie dates and even 
the text of the quotations are often inaccurate. For the slang of 
public schools see The Winchester Word-hook , by K. G. K. Wrench 
(iQor) and The Eton Glossary, by C. R. Stone (1902). 

French : Tlie earliest systematic treatment of argot is found in 
La Vie ghiire.use des Mattois, Gueux liohemiews el Cagoiu, by 
Pechori do Ruby (a pseudonym) , which went through several editions 
ill tlie early part of the 17th centur}^ and has been reprinted in 1831 
and 1808. The slang of the 1 5th century is discussed in Le Jargon an 
quinzUmc sUcle, by Auguste Vitu (1883), which includes an edition 
of the Ballades of Villon; in Le Jargon et jobelin do 1\ Villony by 
Lucieri Scheme (1887), and in L' Argot ancicn, by L. Saindan (1907). 
Francisqne Michel’s pAiides de philologic compart sur I'argot (1856) 
is important for its ricli collextion of material and its copious refer- 
ences to sources. Later works deserving attention are Dictionnairc 
de la langue verte, by Allred Delvau (2n(l <‘d., 1807), and Dictionnaire 
ae I’ argot, by Lor6dau Larchey (1889). For modem slang, taken in 
ft very comprehensive sense, the chief authority is Lucien Rigaud, 
Dictionnaire de I'argot moderne (1881). For the special slang of 
printers, see Eugene Uoutmy, Dictionnaire de I’argot des typo^ 
graphes (1883). 

Q«rma]i : An admirable collection of the original documents for 
the history of tluevi's’ and vagrant slang from the earliest period 
has been published by F. Klugt‘, under the title Rotwelsch (1901)- 
An earlier book ol great irnporhince is Avi‘-Lallemant, Das deuische 
Gaunerium (1858). For m()d<Tn popular slang see A. Genthe, 
Deutsches Slang (1892). University slang is ably treated in Deutsche 
Siudentensprache, by F. Kluge (1S95). 

Dutch : Isidor Teirlinck, Woordenboek van Bargoensch (1886). 

Italian and Spanish : F. Michel, in iltudes de philologie comparce 
sur I’argot (see alxivi*), gives a vocabulary of Itahan thieves’ slang 
from Nuovo modo da intnidere la lingua serga (1619, reprinted at the 
end of the Trattato dei Bianti, 1828)', and one of Spanish slang from 
Romances de Germania (ed. (>, shortly before i8o>). For Spaiubh 
thieves’ language siu* also A. Besses, Argot espahol (Barcelona, 
no date) ; a large proportion of the words given by this writer is 
gip.sy. (H. Br.) 

SLATE (properly Clay Slate ; in M. Eng. slat or sdat, from 
0. Fr. esdat, a small piece of wood u.sed as a tile ; csdaier, to 
break into pieces, whence modern Fr. eclat, the root being seen 
also in Gcr. schleissen, to split), in geology, a fissile, fine-grained 
argillaceous rock which cleaves or splits readily into thin slabs 
having great tensile strenglhand durability . Many other rocks are 
improperly called .slate, if they are thin bedded and can be used 
for roofing and similar purposes. One of the best known of these 
is the Stonesfield slate, which is a Jurassic limestone occurring 
near Oxford and famous for its fossils. Slates properly so-called 
do not, except on rare occasions, split along the bedding, but 
along planes of cleavage, which intersect the bedding usually at 
high. angles. The original material was a fine clay, sometimes 
with more or less of sand or ashy ingredients, occa.sionally w'ith 
some lime ; and the bedding may be indicated by alternating 
bands of different lithological character, crossing the cleavage 
faces of the slates, and often interrupting the cleavage, or rendering 
it imperfect. Cleavage is thus a superinduced structure, and its 
explanation is to be found in tue rearrangement of the minerals, 
and the development of a certain degree of crystallization by 
pressure acting on the rock. Slates belong mostly to the older 
geological systems, being commonest in Pre-Cambrian, Cambrian 
and Silurian districts, though they may be found of Carboniferous 


or even of Tertiary age, where mountain-building processes have 
folded and compressed these more recent formations. The action 
of pressure is shown also by the fossils which .sometunes occur in 
slates ; they have been drawn out and distorted in such a way 
as to prove that the rock has undergone deformation and has 
behaved like a plastic mass. Evidence of the same kind is 
afforded by the .shape of the knots and concretions sometimes 
present in the slate. If the beidding be traced, either in the 
slates or in the other roclcs which accompany them, flexures will 
be frequently observed (the folding often being of an isoclinal 
type), while reversed faulting, or thrusting, is usually also con- 
spicuous. 


•The origin of slaty clekvage is in some measure obscure. 
This structure Is by no means confined to slates, though always 
best exemplified in 
them, owing prob- 1 
ably to the fine- 
grained, argillac.eous 
materials of which 
they consist. Grits, 
igneous rocks, ash- 
beds and limestones 
may and often do 
show cleavage. 

Coarse rocks and 
rocks consisting "of 
hard minerals are 
always imperfectly 
cleaved. The cleav- 
age of slates must 
be distinguished 
from cleavage of 
minerals, the latter 
being due to different 
degrees of cohesion 
along definite crystal- Sketch (by Du Noycr) of a block of varie- 
Incrrunhir nl mpc gated slate from Dcvil’s Glen, Co. Wicklow. 
iographic pUnes. hands mark the l.edding. and 

Ine connexion ol perpendicular striae in front are 

cleavage with pres- the cleavage planes ; the fine lines on tJie 
sure however is darkened side merely represent shadow, and 
unmistakubk. It 

, .. . , the rock. It will be observed that the cleav- 

is never exniDitecl planes do not pass tlirough the white 



except by rocks bands. 


which lia\'e been sub- 


jected to the tangential stresses set up in the eartli’s crust by fold- 
ing. These stresses may operate in several ways. They will alter 
the shape of mineral particles by broadening them in a direction 
at right angles to the principal pressures, while they are thinned 
in the direction in wliich tlie pressure acted, proliably the size of 
the particle will be slightly reduced. Thi.s method of reasoning, 
however, does not carry us far, as the minerals of slates vary 
considerably in form. Pressure will also tend to produce an 
expansion of the rock mass in a direction (usually nearly vertical) 
at right angles to the compression, for such rocks as slates arc 
distinctly plastic in great masses. This flowage will help to 
orientate the particles in the direction of movement, and, opera- 
ting conjointly with the flattening above explained, will accentuate 
the liability to cleave in a definite set of planes. The rccrystalliza- 
tion induced by pressure is probably of still greater importance. 
Slates consist largely of tliin plates of mica arranged parallel 
to the cleavage faces. This mica has developed in the rock as it 
was folded and compressed. In the moist and plastic slate the 
mineral particles slowly enlarged by the addition t)f new' crystal- 
line molecules. Those faces which were perpendicular to the 
pressure would grow slowly, as the great pressure would promote 
solution, and inhibit deposition ; the edges or sides, on the other 
hand, being less exposed to the pressure would receive fresh 
deposits. In this way thin laminae would form, lying at right 
angles to the direction of greatest stress. Micas and other 
platy minerals (such as chlorite), which naturally grow most 
rapidly on their edges, would show this tendency best, and such 
minerals usually form a large part of the best slates j but even 
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quartz and felspar, which under ordinary conditions form more 
equidimensional crystals, would assume lenticular forms. In 
the necessary co-opcration of these three causes, viz. flattening 
of particles hy c- impression, orientation of particles by flow and 
formation of laminar crystals, ihi fundamental explanation of 
slaty cleavage is found. l‘he planes of cleavage will be approxi- 
mately perpendicular to the earth pressures which acted in the 
district ; hence the strike of the cleavage {ue, its trend when 
followed across the country) will be persistent over considerable 
areas. 

Where tlie rock masses arc not homogeneous (e,g. slates alter- 
nating with gritty bands), the cleavage is most perfect in the finest 
grained rocks. In passing from a slate to a grit the direction of 
the cleavage clianges so that it tends to be more nearly per- 
pendic ilar to the Ix’dding pliuies. A .structure akin to cleavage, 
often exemplified by slates (‘.specially when they have been some- 
what contorted or gnarled, is the Ausweichmgsdivage of Albert 
Heim. It is produce.d by minute crumplings on the cleavage 
faces all arranged .so tliat they lie along definite planes cro.s.sing 
the cleavage. These slight inflections of the cleavage may be 
sharp-sided, and may pass into small faults or steps along which 
dislocation has taken place. A secondary or false cleavage, less 
perfect than the true cleavage, may thus be produced (see 
Petrology, PI. IV. fig. 7). The faces of slates have usually 
a slightly silky lustre due to the abundance of minute scales of 
mica all lying parallel and reflecting light simultaneously from 
their pearly ba.sal pLines. In microscopic .section the be.st slates 
show much colourless mica in small, thin, irregular scales. 
Green chlorite is usually also abundant in flakes like those of the 
mica. The principal additional ingredient is quartz in minute 
lens-shaped grains. The size of the individual particles may be 
approximately one-fivo-hundredth of an inch. Minute rods or 
needles of rutile are also common in slates, and well-formed cubes 
of pyrites are often vi.sihle on the .splitting faces. The brownish 
colour of some slates is due to limonite and haematite, but 
magnetite occurs in the darker coloured varieties. Other 
minerals which occur in the rocks of th.is group are calcite, garnet, 
biotitc, chloritoid, cpidotc, tourmaline and graphite or dark 
carbonaceous materials. 

By advancing crystallization and increased size of their com- 
ponents, slates j)a.ss gradually into phyllitcs, which consist also 
of (4uartz, muscovite and chlorite. In the neighbourhood of 
intrusive granites and similar plutonic igneous rocks, slates 
undergo “ contact alteration,” and great changes ensue in their 
appearance, structure and mineral compo.sition. They lose their 
facile cleavage iind become hard, dark-coloured, slightly lustrous 
rocks, which havr; a .splintery clvaracter or break into small 
cuboidal fragments. These are known as “ hornfelses ” (^.0.). 
Farther away from the granite the slates are not so much altereci, 
but generally show small rounded or ovoid spots, which may be 
darker or lighter in colour than the matrix. The spots contain 
a variety of minerals, sometimes mainly white mica or chlorite. 
In these spotted slates andaliisitc, chiastolite, garnet and 
cordierite often occur ; chhistolite is especially characteristic ; 
cordieritc occurs only where the alteration is intense. The 
chiastolite-slates show elongated, straight-sided crysUils with 
black cores (.sec Petrology, PI. IV. fig. 9), which, on transverse 
section, Irnve the form of a cross constituting the two diagonals 
of the rhombic or squarish pattern of the mineral. These crysteds 
may be lialf an inch to several inches in length ; they are usually 
more or less completely weathered to white mica and kaolin. 
In other cases, especially near mineral veins, slates are filled with 
black needles of tourmaline or are bleached to pale grey and 
white colours, or are silicified and impregnated with mineral ores. 
Frequently in districts where slates are much crumpled they are 
traversed by numerous quartz veins, which have a thickness 
varying from several inches up to many feet, and may occasionally 
be auriferous. (j. S, F.) 

Slates are widely used for roofing houses and buildings of every 
description, and for such purposes they are unequalled, the better 
sorts po^essing all the qualities necessary for protection against 
wind, rain and storm. The finer varieties are made into writing 


slates, and in districts where cross cleavage exists slaSe pencils 
arc made. Slabs a|e manufactured, and, being readily cut, 
planed, dressed and enamelled, arc used for chimney pieces, 
billiard tables, wall linings, cisterns, paving, tomb-stones, ridge 
rolls, electrical swifbli-boarcls and various other architectural 
and industrial purposes. 

Slate rucks are quarried both above ground and below ground, 
according as thi v he ntjar to or distant from tlie surface. When they 
arc near the surface, and their dip corresponds with the slope of the 
ground, they are in the most favourable position, and arc worked 
in terraces or galleries formed along the strike of the beds and 
having a height of about 50 ft. The galleries arc generally carried 
on in sections of 10 yds., worked across the beds, and may rise to 
any height or Vie sunk below the surrouiuUng level by excavations. 
When tiie rock i.s much removed from the surface, or inconvimiontly 
situated for open workings, it is quarried in underground chambers 
reached by levels driven through the intervening mass and across or 
along the beds. Or it may be necessary to sink sliafts as in coal-pits 
before the rock is arrived at, but the cost of doing so forms a serious 
drawback. The material is sometimes won by the aid of channelling 
machines which make a series of cuts at right angles to each other 
in the face ot the rock ; a block i.s then broken off at its base by 
wedges lorced into the cuts, and its removal permits access to other 
blocks. When blasting is resorted to, advantage is taken of the 
natural cuts or ioints, as the rock is n‘adily thrown or worked ofi 
tlK-sc. The explosive used should be of such a cliaraCter as to 
throw out or detach masses of rock without much splintenng, which 
would destroy the blocks for slate-making. From tJie mass thrown 
out by the blast, or loosened so as readily to come away by the use 
oi crowbars, the men select and sort all good blocks aiid-^end them 
in waggons to the slate huts to be split and dressed into slates. Two 
men are employed at this operation — one splitting and the other 
(in‘ssing, performing their work in a sitting posture. The splitter 
places a block on end between liis knees, and with chisel and mallet 
splits it into as many plates as po.ssible of the usual thickness for 
rooting purposes — namely, a quarter of an'inch more or less according 
to the size and strong tli required. These plate.s are then placed 
horizontally by the dresser on a vertical iron “ .stand," and cut with 
a .shaip Imife into slates of various sizes suitable tor the market. 
For an enumeration of tho.se sizes, see Rooks, where also will be 
louud an account of the different varieties of slates and of the ways 
111 which they are hxed. 

SLATE ISLANDS, agroup belonging to the parish of Kilbrandon 
and Kilchattan off the coast of Lome, Argyllshire, Scotland. 
'Fhey comprise Seil, Easdale, Tor.say, Luing and Shuna, and owe 
their name to the fact that they are composed mainly of mela- 
morphic rocks, Easdale, Torsay and Luing being entirely slate, 
Seil mostly slate with some porphyrite in the north, and Shuna 
gnelssose. The quarries provide occupation for most of the 
inhabitants. The steamers to and from Oban usually call at 
Luing and Easdale. Seil (pop. 424), the most noitherly, is con- 
nected with the mainland by means of Clachan bridge on its 
norlh-ea.st side, near Rue. It measures 4 m. N. and S. by 2 m. 
E. and W. at its widest, and contains Kilbrandon church. Off 
a promontory on its west coast, divided only by a narrow strait, 
is the comparatively flat island of Easdale (pop. 284), measuring 
roughly J m. each way. The quarries have been worked since 
1630 and yield some eight million slates every year. The experi- 
ment of leasing thorn to the workers on co-operative lines has been 
tried unsuccessfully. Luing (pop. 620) is situated S. of Seil, 
is 6 m. long and i i m. broad. Torsay (pop. 7), i m. long by } m. 
broad, lies off its north-east, and Shuna (pop. 8), 2^ m. long by 
1 J- m. broad, off its .south-east, shore. * 

SLATER, JOHN FOX (1815-1884), American philanthropist, 
son of John Slater (Samuel Slater’s brother and partner), was 
bom in Slatersville, Rhode Island, on the 4th of March 1815. 
He was educated in academies at Plainfield, Connecticut, and 
Wrentham and Wilbraham, Massachusetts. At seventeen he 
entered his father’s woollen mill at Hopeville, Conn., of which 
he took charge in 1 836. This and other mills he owned in partnetr- 
ship with his brother, William S. Slater, until 1873, w^hen his 
brother took over the Slatersville Mills and he assurqed sole 
ownership of the mills at Jewett City, Conn. In 1842 he re- 
moved from Jewett City to Norwich ; there he helped to endow 
the Norwich Free Academy, to which his son presented the 
Slater Memorial Hall ; and there he died on the 7th of May 
1884. In 1882 he had made over to a board of ten tmstees, 
incorporated in New York state, $j ,000,000 for ‘‘the uplifting 
of the lately emancipated population of the Southern states. 
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-and their posterity, by conferring on them the benefits of Christian 
education.'' Among the original trustees of I'he Slater Fund were 
Rutherford B. Hayes, Morrison R, Waite, William E. Dodge, 
Phillips Brooks, Daniel C. Gilman, Morris K. Jesup and the 
-donor’s son, William A. Slater ; and among members chosen 
later were Melville W. Fuller, William E. Dodge, Jr., Henry 
€. Potter, Cleveland H. Dodge and Seth Low. In 1909 by careful 
investment the fund had increased, in spite of expenditures, 
to more than $1,500,000. The fund has been of great value in 
aiding industrial schools in the south, its largest beneficiaries 
being l.he Hampton Normal and Agricultural Institute of 
Hampton, Virginia, the Tuskegee Normal and Industrial In- 
stitute of Tuskegee, Alabama, Spelman Seminary in Atlanta, 
Georgia, Claflin University in Orangeburg, S.C., and Fisk 
University, in Nashville, Tennessee. At Winston-Salem, N.C., 
is the Slater State -Normal and Industrial School, founded in 
1892 and named after the founder of the fund. Other state 
normal schools for negroes have received a.s.sistancc from the 
fund ; and in some cases it has contributed directly to the 
-school boards of southern cities. 

SLATER) SAMUEL (1768-1835), American textile manu- 
facturer, was bom in Belper, Derbyshire, England, on the 
9th of June 1768. In 1783, the year after his father’.s death, 
he was apprenticed to jedediah Strutt, his neighbour and a 
partner of Richard Arkwright in spinning cotton, and served 
under him six and a half years. Learning that the Pennsylvania 
legislature had granted £100 in 1789 to the inventor of a powder 
carding machine, he removed to the United States in that year, 
but was unable because of British laws to bring with him drawings 
of cotton-spinning maehiner\\ He wrote to Moses Brown of 
Providence, R.L, who had made unsuccessful attempts to 
manufacture cotton cloth, and in January 1790 on Browm’s 
invitation went to Pawtucket, R.L, where he entered into a 
partnership with William Almy (Moses Brown’s son-in-law) 
and Smith Brown, a kinsman of Moses Brown, designed (from 
memory) machines for cotton-spinning, and turned out some 
yarn in December of the same year. In 1799 he established 
in his mills one of the first Sunday Schools in America. In 
180T he built a factory in Rehoboth, Mass., and with his 
brother John, who joined him in 1804, established in j8o6 the 
manufacturing village of Slatersville, in Smithfield township, 
Rhode Island. He began the manufacture of woollen cloth in 
1815-1816 at Oxford, now' Webster, Mass., where he had built 
cotton mills in 1812. In his later years he was interested 
in other textile mills and in iron foundries in Rhode Island. 
He died at Webster, Mass., on the 21st of April 1835. He has 
been called the father of American manufactures " and it 
is no exaggeration to call him the founder of American cotton 
manufacturing. 

See G. S. White, Memoir of Samuel Slater (2nd ed., Philadelphia, 
1846). 

SLATIN, SIR RUDOLF CARL VON (1857- ), Anglo- 

Austrian soldier and administrator in the Sudan, was born on 
the 27th of June 1857 at Ober St Veit near Vienna. At the 
of seventeen he made his first journey to the Sudan, reaching 
Khartum by the Nile route in October 1875 in company with 
Theodor von Heuglin (q.v,). Thence he w'ent through Kordofan 
to Dar Nuba, exploring the mountains of that region. He 
returned to Khartum in consequence of a revolt of the Arabs 
against the Egyptiaft government. There Slatin met Dr Emin 
(Emin Pasha) and with him purposed visiting General C. G. 
tjordon at Lado, Gordon at that time being governor of the 
equatorial provinces. Slatin, however, was obliged to return to 
Austria without accomplishing his desire, but Emin went to 
Lado and at Slatin’s request recommended the young traveller 
to Gordon for employment in the Sudan. In 1878, while Slatin 
was serving as a lieutenant in the crown prince Rudolf’s regi- 
ment in the Bosnian campaign he received a letter from Gordon 
inviting him to the Sudan, of which country Gordon had become 
governor-general. At the close of the campaign Slatin received 
permission to go to Africa and he arrived at Khartum in January 
1879. After a brief period during which he was financial 


inspector, Slatin was appointed mudir (governor) of Dara, the 
south-western part of Darfur, a post he held until early in 
1881, when he was promoted governor-general of Darfur and 
given the rank of boy. Wliile administering Dara, Slatin con- 
ducted a successful campaign against one of the Darfur princes 
in revolt, and as governor of Darfur he endeavoured to remedy 
many abuses. He had soon to meet the rising power of the 
mahdi Mahommed Alimed {q^vX Early in 1883 the Arab-s in 
southern Darfur were in revolt. With insulfieient resources and 
no .succour from Khartum, Slatin gallantly defended his province. 
Though victorious in several engagements he lost ground. Hi.s 
followers attributing his non-.success to the fact that he was a 
Christian, Slatin nominally adopted Islam. But all hope of 
maintaining Eg>'ptian authority vanished with the news of the 
destruction of Hicks Pasha’s army and in December 1883 Slatin 
surrendered, refusing to make any further sacrifice of life in a 
hopeless cause. In the camp of the mahdi an attempt was made 
to use him to induce Gordon to surrender. This failing, Slatin 
was placed in chains, and on the morning of the 26ih of Januarj' 
1885, an hour or two after the fall of Khartum, the head of 
Gordon was brought to the camp and shown to the captive. 
Slatin was kept at Omdurman by the khalifa, being treated 
alternately with savage cruelty and comparative indulgence. 
At length, after over eleven years’ captivity, he was enabled, 
through the instrumentality of Sir Reginald (then Major; 
Wingate of the Egyptian Intelligence Department, to escape, 
reaching Egypt in March 1805. In a remarkable book, lure ant! 
Sword in the Sudan, written in the .same year and issued in 
English and German in 1896, Slatin gave not only, as stated in 
the sub-title, “ a personal narrati\T, of fighting and serving the 
dervishes ” but a connected account of the Sudan under the ruh* 
of the khalifa. Raised to the rank of pasha by the khcdi\'e, 
Slatin received from Queen Victoria the Companionship of the 
Bath. On the eve of his surrender to the mahdi at Christmas 
1883 he had resolved, if he regained his liberty, to use the know- 
ledge he would acquire while in captivity for the eventual benefit 
of the countr)', and after a year's rest he took part, as an officer 
on the staff of the Eg\'ptian army, in the campaigns of 1897-98 
which ended in the capture of Omdurman. For his services in 
those campaigns he was made a K.C.M.G. and in 1899 was 
ennobled by the emperor of Austria. In 1900 he was appointed 
* Inspector-( 5 eneral of the Sudan, in which capacity his mastery 
of Arabic and his profound knowledge of the land and peoples 
proved invaluable in the work of reconstruction undertaken by 
the Anglo-Egyptian government in that countr>'. In 1907 he 
was made an honorary major-general in the British army. 

SLAUGHTER-HOUSE) or Abattoir. In the United Kingdom 
slaughter-houses are of two kinds, those which belong to in- 
dividual butchers and those which belong to public 
authorities ; the former are usually called private ** 

slaughter-houses, the latter public slaughter-houses. Private 
slaughter-houses in existence in England before the passing of the 
I Public Health Act 1875 were established without licence by 
the local authority, except in those towns to which the provisions 
! of the Towns Improvement Clauses Act 1847, relating to 
slaughter-houses, were applied by special Act. By the Act of 
1875 these provisions were extended to all urban districts. Subse- 
quently to 1890 urban authorities adopting Part III. of the Public 
Health (Amendment Act) of that year could license for limited 
periods of not less than one year all slaughter-houses coming into 
existence after such adoption. In London, slaughter-houses have 
been licensed since 1855. Private slaughter-houses are fre- 
quently situated at the rear of the shop in which the meat is 
sold. Each consists of a compartment m which the animals 
are killed, and m a.ssociation with this are the pounds in which a 
few animals can be kept pending slaughter. These buildings 
are regulated by by-laws made under the Public Health Act 
by the several urban sanitary authorities. The by-laws usually 
provide for the floor to be made of jointless paving, to ensure 
that the earth shall not be fouled in the process of slaughtering ; 
for the walls to be cemented to a certain height above the floor, 
to provide a surface which can be easily cleaned ; for the doors 
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to be of sufficient width to enable cattle to enter the slaughter- 
house without difficulty ; and for the poundage to have floor- 
^ space sufficient for each animal. These by-laws also provide 
^ for water-.supply to the slaughter-house for cleansing, and to 
the pounds for the use of the animals, for the periodical lime- 
whiting of the premises, and for the observance of care to prevent 
the blood escaping into the drains. Private slaughter-houses, 
especially those which were established without licence, are often 
in too close proximity to inhabited buildings. In towns in which 
by-laws are not strictly enforced they are often sources of 
nuisance. Private slaughter-houses are also objectionable on 
I *hcr grounds. They lead to the driving of cattle through the 
tu. ns on the way to the slaughter-house, sometimes to the 
danger of the inhabitants, and they render impossible any sys- 
tematic inspection of meat. It is in connexion with the increasing 
demand for such meat-inspection that the objections to private 
slaughter-houses arc most manifested ; and hence, in countries 
in which the law provides for the obligatory inspection of meat, 
private slaughter-houses are ceasing to exist, and public abattoirs 
are being substituted for them. 

Public slaughter-houses are of great antiquity and owe their 
beginnings to Roman civilization. In 300 B.c. animals were 
Public slaughtered in the open air in the Forum in Rome. 

Later, to meet the convenience of butchers, a house on 
the river 'I'iber was given to them- for the purposes of their 
trade. This house had been occupied by a Roman citizen 
named Macellus. The building appears to have retained 
his name, and hence the maccllum of Liv\f’s time subsequently 
erected in the Forum, 'which, inlet alia, is believed to have con- 
tained rooms for the slaughter of animals. The rooms actually 
used for slaughter were lanienae, from laniarc, but the word 
marellim has been preserved in the Italian macellare, to 
slaughter, and in the German metzgen or meizgeln, and in the 
English massacre » 

Ihiblic slaughter-houses existed in many large' towns of 
Germany in medieval times under the name of Kuttelhofe ; they 
were mostly situated on the rivers, which provided an ample 
supply of water, and afforded means for the removal of blood. 
Some of these Ktittiihoje continued to exist within recent years. 
No law other than a town law governed their establishment and 
management. They were owned or controlled by the butchers^ 
corporations or gilds,* but all butchers were not members of the 
gilds ; and this appears to have led to a ministerial order in 
Prussia in 1826, which made it inadmissible to require every 
butcher to slaughter in them. Shortly after the middle of the 
19th century the prevalence of trichinosis compelled a return 
to the use of public slaughter-houses ; and the enactment of 
laws in 1868 and i88i in Pru.s.sia, and similar laws in other German 
states, empowered urban a\ithorilies to require that all animals 
killed in towns should be slaughtered in public slaughter-hou.ses. 
(Schwarz, Ban, Einrichtung und Betrieh bffentlicher Schlacht- und 
Vielihbfe.) 

In France, in the 15th and i6th centuries, numerous towns 
were provided with public slaughter-houses. It was required 
that they should be used by all persons killing animals the flesh 
of which was to be sold ; but their position and the conditions 
they created were such as urgently to demand amelioration, 
and some effort was made in this direclion in X567. It was not, 
however, until the time of Napoleon 1 . that it was decided that 
the atrocious nuisance which these slaughter-houses created 
should be removed. By decrees passed in 1807 and 1810 public 
slaughter-houses were required to be provided in all large towns 
in France, the needs of Paris being detemiined by a Commission, 
which recommended the establishment of five abattoirs or public 
slaughter-houses. In 1838 the requirement that public slaughter- 
houses should be provided in large centres was extended to all 
towns in France, and it was further required that the slaughter- 
houses should be situated at a distance from dwelling-houses. 

In 1867 the large abattoir of La Villette was constructed to 
meet the needs of Paris, two of the five constructed under the 
decrees of Napoleon being closed . In 1898 the additional abattoir 
of Vaugirard was opened, and the remainder of the five were 


closed except Villejuif, which was restricted in its use to the 
slaughter of horses fy hignan food. 

In Belgium public slaughter-houses have been provided in all 
the large and many of the small towns. In Switzerland there 
are public slaughter-^iouses in nearly all places having more 
than two thousand inhabitants. In Italy a law of 1890 required 
that public slaughter-houses should be erected in all communities 
of more than six thousand inhabitants. In Austria a law of 
1850 required the provision of such places in all the large and 
medium-sized towns. In Norway and Sweden a law of 1892 
required the provision of public slaughter-houses ; but it has only 
partially been fulfilled. In Denmark there are public slaughter- 
houses in a few towns, including Copenhagen. In the Nether- 
lands and Rumania a number of public slaughter-houses have 
been provided. It is in Germany, however, that the greatest 
progress has been made, and especially in Prussia, where. Pro- 
fessor Ostertag of Berlin stales, they have “ grown out of the 
ground ** (Tlandbuch der Flcischheschau) ; so much so that in 1897 
tiiere were 321 public slaughter-houses in the kingdom, 40 of 
which were provided in the period 1895-1897. A later work 
(J^s Abattoirs publics, by J. de Loverdo, H. Martel and Mallet, 
1906) gives the number of public .slaughter-hou.ses as 839 in 
Germany, 84 in England, 912 in France and nearly 200 in 
Austria. In some other countries public slaughter-houses have 
been provided, but they are of a primitive form. 

In England the power to provide public slaughter-houses wa*? 
given by the Public Health Act 1848 to the local authorities of 
cities, towns, boroughs, &c., to -which the Act was applied „ . 

by Order; and later, was given to all urban sanitary 
authorities by section 169 of the Public Health Act 1875. * 

These authorities have, however, suffered from the disadvantage 
that they have had no power to control the continuance of private 
slaughter-houses (except in so far as these were annually licensed), 
and they have tliereiore been unable to ensure that the public 
provision would be used by the butchers. In Ireland and Scotland 
much the same powers exist ; but in Scotland, if the burgh com- 
missioners provide a public slaughter-house, no other slaughter- 
house can be used. Some English local authorities have obtained 
in local acts powers similar to those possessed by the burgh com- 
missioners in Scotland. The need for still wider control is, however, 
manifest. Belfast may be cited as an illustration of a town in which 
a public slaughter-house has been provided, and in wliich there are 
no private slaughter-houses, but which receives a quantity of meat 
from private slaughter-houses erected beyond the l^undaries of the 
city. The outcome of these difficulties is that the power of local 
authorities to provide public slaughter-houses has been but sparingly 
used. There is no law requiring that meat shall be inspected before 
sale for human food, hence there is no obligation upon butchers 
to make use of public establishments for the slaughter of their cattle. 
This, indeed, is the position of some of the Continental slaughter- 
iKiuses ; but the increasing strictness of the I ws as to meat-in- 
spection , and especially in requiring that all animals shall be inspected 
at the time of slauglitcr, is making the use of public slaughter-houses 
obligatory. Such a law now exists in Belgium, where it has served 
as a model to other countries. An Imperial German law of 1900 
extends to all parts of that country tlie same requirement, and 
enacts that " neat cattle, swine, sheep, goats, horses, and dogs, the 
meat of which is intended to be used for food for man, shall be 
subjected to an official inspection both l>efore and after slaughter.** 
Antecedent to that year it was in force in southern Germany, iii 
Brunswick and Saxony, but only in some parts of northern, western 
and central Germany, A similar law exists in Norway and Sweden, 
but, as already stated, provision of public slaughter-houses is still 
meagre; in Austria-Hungary there is a similar requirement, but 
Gstertag states that the administration is lacking in uniformity ; 
in Italy, he writes, the regulation of meat-inspection having been left 
to provincial authorities, thorough reform is imx)Ossible. In the 
British colonies advance is being made. New Zealand has a number 
of public slaughter-houses. The Meat Supervision Act of Victoria 
empowers’ the Board of Health to make regulations for ensuring the 
whoiesomendis of nloat supplies. Regulations have been made for 
Melbourne. Cattle are killed in public slaughter-houses and the 
carcases are stamped, thus crowing in which slaughter-house they 
have been killed. 

The planning and construction of public slaughter-houses have 
been the subject of excellent treatises by German writers, among 
whom may be mentioned Dr Oscar Schwarz, of Stolp, ^ . 

and Herr Ostboff, a former dty architect of Berlin, to jj®*"*®* 
whose works the writer of this article is largely indebted 
for information. After inspection of the public slaughter-houses In 
England and in a number of Continental cities, the writer considers 
that those of Germany are most deserving of description. 

The slaughter-house should be situated outside tibe town, or to 
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placed as to he isolated, and approached by wide roads, so that if i 
cattle are driven through them there uliould^ not be interference 
witli the traific. If possible, tlic slaughtbr-houst- should be cpn- 
neqted with the railway system by a branch line, with a platform 
which has an impervious surface capable of being readily cleansed 
and disinfected. The most convenient shape of the site is a rectangle 
or square, having one side abutting op tlie principal road and anpther 
side bounded by the railway. A cattle-market is usuaUy provided m 
connexion with the slaughter-hou»e,,aiul the po.sition should be such 
that cattle brought by train can be taken immediately into the cattle- 
market and from the market or the railway to the .slaughter-house. 
The cattle-market should, bo nntirely separate from the shiiighter- 
house area. Osthofi ^U,t^^ \i>chLQchth^^te jUt kleine und .midkl^mse 
Stddte) that the area of the slaughter-house sliould be as foUowus : - 

S<p Metres. 

Towns of 5,000- 7,000 inhabitants , o*.|o per inhabitant. 

„ 7, 000-10, <X)o „ • r)-35 „ „ 

„ 10,000-50,000 „ . 0‘30 )i .1 

„ over 50^000 „ . 0*25 „ >1 

Tt is of course assume<l that the population derives the whole ol 
its meat-supply from tins source. 

The parts required, according, to Dr Oscar Sohwar^v, , are ^ (1) au 
administrative block ; (2) a slaughtering-hdll, with a special rooin 
for scalding swine ; (3) cattle lairs ; (4) room for scalding and 
cleansing tripe and intestines ; (5J an engine-house ; (6) sojiaiato 
slaughtering-room, .with lairs for animals suftering iaom, ox suapucted 
to be suffering from, contagiousrdiscaiJC. 

In small towns th® blauglf^tenug-hah and room for ' cleansing 
intestines may, to save cost of construction, bo under the same 
roof. A necessary adjunct is a cold chamber, to whicli carcases can 
be removed from the slaughtering-halh The actual .slaughter- 
ing compartment has beep buUt on two plans-^ one piovidmg a 
separate slaughtering-room for each hutcher, the other a CQmmon 
slaughtering-haU. Tlie latter is greatly to be preferred, inasmucli 
as it is the .only arran,geraent which giv^ adequate opportumty for 
inspection by the othcials. whose duty it i.s to examine tlie meat. 
The Hlaughter-houao in Berlin was constructed on ^ sep^ate-i^^om 
system ; but the system gave rise to difiliculties of inspection- 
During recent year.s in GerBiaj(iy the practice has te‘CO te construct 
slaughter-houses with pommon halls, Thu part occujpiud by, each 
butcher at the time of slaughtering is, however, suhiciently .chs- 
tinguishable. and at Hamburg the poi^tion of the hooks haugmg 
from above divides tlie hah intP separate areas, each of whiph has 
an entrance from without. Schwarz givw the inlawing as tee most 
convenient arrangement of the buildings : The administrative 
building (with the house of the, superintonclent) at tho entrance, so 
that from It the. entran<fc and whole place can be seen. In the 
vicinity should be a wttighing’machino for cattle. The centre of the 
area is occupied by tlnv slaughtering* halls, and the lairs belonging to 
them aee only separated from them by a road or passage way. The 
manure-house and trtpcr-house must be easily acpcssible.frora ah tec 
slaughtering-halls, but not in, direct coiumunkatiou >vith them, or 
smell from* them may enter the.halL 

The manuru-hpufHj must .abut upon a road, to enable its contents 
to be removed wirfiout. passing tetough the prcmiises. Ne?ct. to 
the tripe and pig-scalding houses is the engine-house. The building 
for diseased anlmatls/ with tee slaughter-house for them, munt bo 
isolated from -aU otUeii bnikhiigs. AU buddings should be so aiirangied 
that they fiiay »bo capable of .extension as the population of the town i 
increases. By tee provision of grastj plots and trees .every effort; 
slmuld be made to relieve th^ premises of the druiw-y appearance they 
will otherwise present. 

Cold chambersv although not included among tlie absolute essontials 
for small slaughter-houses, are -an almost ! necessary adjunctj for 
they serve for, the preservation , of the meat. after slajugbter, and are 
indeed abaoHitely neneesary when the slanghtec-house is of Ivge 
siie. Theioold chambor -shpuhi be situated opposite the slaughterfngi 
halls, so that carensea can she; conveyed by <overhcaU carriers cUrectly 
from these halls to xt,. Within the .cold chadnbor are aeparate .com? 
partmente or; cages of different siaes, rented by butchors, who arc 
thus able to p^ejHMTve th«ir> imnat and. draw upon their supply aa 
their' business mayM require, The cold chamber is therefore a. great 
convenience to the butehors, and. is a source of profit to the auteority 
owning tee slaughterdious©. A, dfrequent.. adjunct to large German 
ntaughteir-houtwB is the/' Kreibank/ at which is . sold at low price 
coo^d rmeat of quality white , rendera > it u&fit to bo.: soU under 
orditiairy conditions. 

hluokide}»end9 .upon, the ^desigia and details of construction of tlic 
several component parts of a public slaughter-house, upon the. 
provi.sion' of adequate lighting and ventilation of the bqildings, 
upon the <^natniotion of walls, floors, and fittings which are imper- 
meable and can be readily cleansed^ and upon the provtsion of an 
abundant waterrsupply. It is essential tlsat the . buildings should 
be well lighted, especially tho.so which are- .used for the alErnghtering 
operations, or for any detailed eKamioatiim of meat which may be 
needid-^suGh, for . instance, 1 as for tnebinae. The iTtatexiai generally 
used for the floor of the alaflightering->hall is cement or granolithic 
pavafnent, whtch must noti prasent so smooth a;Burface;aB to be 


slippery. The floor must have an adeqxiate fall, so that the washings 
may discharge into a system of drainage. 

The pbns of the public slaughter-house of Neusalz on tee Oder 
and of Diisseldorf well illustrate the provision which is now made 
rcfipcjctively for a small and for a large town. The writer is indebted 
to Dr Schwarz for the plan and a description of the slaughterrhouse 
at Neusalz. It was completed in October 1899, mid is erected pn 
the Oder below the iowu,- on land of an area of 8500 square Pistees. 
The building was carefully planned by the town architect, Herr 
Brannaschx, so as to admit of increase within the next 10-20 years. 
Brickwork is used for the construction of the buikhngs, and the 
roofs, are of wioorl and cemqnt. Tli^ walls pf aU the rooin^ euoqpt 
those of the adtOMpistratiyc block arc lined partly witli polished 
stone, partly, with cenn*nt, to a height of fwo Jnetres above the floor. 
The floors consist of stone slabs set in cement (fig. i). 

The administrative .block (^4) is situated at the entrance and is a 
three-storey buikling, containing an office, a room for examination 
of meat for trichinae, and dwtHUng, -rooms lor ih^ superintendent. 
In the central block (J5) two slaughter-halls are provided (a) for 
swine and {h) for cattle and sheep. With these are associated (r) 
an ongine-'house, {d) a boiler and fuel room, (o) a workshop, (/) a 
passage communicating with the two slaughtor-liaUs. (g) a cold 
chamber, {h) ante-rooms to the coldxliamber, (i) dressing-rooms for 
assistants, and (k) stabling. The cold chamber has an area of 1O9 
square metres and contains 28 cells of various sizes. In order to 
at tain an even temperature of 2" C. to 4® C., air rendered cold by 

p- Biwr Oder 



The/t^vng gtfc menturemerUs in mmirt/i . 

Fig, X. — Plan pf Publip Slaughter-hpujse at Neusah on tee 
Oder ,(1,899). 

the ammonia process is conveyed to the room by channels. In the 
engine-hau^' .(c) are .a ,48-ihcperpowcT engine^ the cooling machines, 
and the water-pymp, whicu pumps water from a wte . into two 
cisterns situated m a water-tower oyer tl^o passage between the two 
slaughter-halls. In the outbuilding (C) are (a) and (i>) the gut- 
wf^»hipg rooinf fw, cattle and swine resp^tively, (r) an ante-room 
with id] op^ngs for msvnure to be thrown , in to- carts. The road 
(c) slo4>es downwards, so ^ to entelP a cart to be driven belo>y the 
openings through . which the majnure is discharged, in the out- 
building (Z>) are (a) a horse slaughtering-room, (by a stable, (c) a 
bathroom, (d) a room in which the floor washings are treated 
chemically or by filtration before discharge into the river, and (s) a 
urjnal, In tl|e outbuilding (E) are (q) a stable for sick .aniindlSi 
(6) a sJaughter-housp for diseased animals, .(^l a ^iterili zing-room for 
meat to be subsequently sold in (d) the " F^rcibarik^” a steble 
for hcirsee, *and j^ia cart-khed. The skuightec-houaB is Kteted with 
eloctrio light. The cosf^ ofi tee buildings is ?abqut 
pro^dos.ior a pppidation.©! ,ao,oop.te .25 ,000 inhahita^^ts. 

The siaughter-hopte Diisseldorf is on a more extensive scale. 
It was erected at an estimated, cost of from ;j^i62,'Ooo to .^175, 000, 
and covers an area of ' about, *2' acres. Provision is made for each 
depgrfmefit to be practicfdly doubled in riae, It 3$ unnecessary to 
describe ii.in any .detail, but it may be noted that it has arinar^t 
associated with ,it, and .that separate slaughtcr-haps are .proyided 
for large catrie, ior small cattle (sheep and cahresj, and tor swine 
(fig. 2), The population of Dusseldtef ^vas aM,<949 in 1909,. 
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Fi(i. 2.- Plan of Public Slaughter-house and Cattle-market, Diisscldorf (1S98). 


The average cost of slaughter-houses in Oemany is given by 
Osthoff, of Berlin {Fimdbwh der, as, 7 to 8 marks per 

inhabitant if no cold chamber is provided, and from 10 to 12 marks 
per inhabitant if there is a cold chamber, or, in more detail, as 
follows : — 


Number of Inhabitants, 

Cost of Slaughter-house per 
Inhabitant, in Marks. 

Without Coldi 
Chamber. 

With Cold 
Cluuiiber. 

5, poo- 6,000 

S 

12 

6,000- 8,000 

7 

xo 

8,000-15,000 

6 

9 

X5,OOD-2UvOUO: 

7 

10 

eWar 20,000 

8. 

XQ 


Slaughtcr.-houses in Germany pay their own expenses, the fees 
received for the use of dhe slaughter-house, and for examination ol 
meat and stamping after exasiinaiion,!' providing a suCfteient -snin* 
for this purpose. The few var^^ ia, difiereut plaoss^. From the 
works of Osthcxff and Schwarg it would appear that these fees 
average about, one pfennig per kilogramme of tne living animal, or 
about half a 'farthing per m of meat. 

The oorpocation of the city of 1 London. hay»<erected.a slaughtqs- | 
house at thcii^ cattle mai'ket in Islington r in which* slaughtering 
done in a largcliall divided by j)ar.titiQnS'intQ sep^rate.compartmentsi.. 
The, compaitmeuts arc not let fq separate butchers hut are .used in 
common. The partitions do not oxtend to the oeiling, but ore 
sufadently* high <to. prevonti tho • shdightering. la one com^rtiBent ^ 
beiag seen by the occupants, of other xqoiiwtments, . and thus, .they 
necessarily provide leas oppprtnnity .for inspection than iajtfiprdjed 
by the. open-slaughtering halls of Germany, The fees charged are 
ia .6cL.per head for bullocks, 4d. Jor. calves, ,«d. for. sheep, and Od-,; 
per head for pigs, The aocomnaodatiQn is esrimateri as. sufficient . 
for the slaughter of 400 cattle, laop, sheep, and 1290 calves and piga 
par day. 

The cen^ieation of the slaughtcrittg 1 and packing, industries 
in the United States has not required slaughter-houses oiv the 
same plain jm. in JEdrope,. AiCta of Cppgress of *890, igpj; and 


1895 endeavoured to provide some amount of inspection, but 
sufficient appropriations were never made to carry it out, and 
there were also certain loopholes in the legislation. Although 
there were from time to time frequent cases of sickness directly 
traceable to the consumption of canned meats from tlm great 
packing centres, it was not until the publicatiun.vf Upton Sinclait’s 
The Jungle (i^oO), which dealt with the conditions m the Chicago 
packing yards, that steps were taken adequately to guard the 
public against insamtaiy conditions. A commission of inquiry 
was appointed by. President Roosevelt, and as a result, of ite 
report there was* passed in 1906 a national meat inspection law* 
This act required the department of agriculture to appoint 
inspectors to examine and inspect all cattle, shee^p, swine and 
goats before being aUowed to enter into funy slaughtering, padcr 
ing, meat-canning, rendering or similar estabHsbments. All sfsch 
animals found to show any symptoms of disease must be set apart 
and slaughtered separately. All carcases must be inspected and 
labelled as, either “ in^jacted :and passed ” or ** in$pa.ctad and 
condemned.” The act also provikks for the inspection (and 
cemdemnation if necessary )'of all meat food products as well as for 
the sanitary examination of all Slaughtering* packing and canning 
f stablwhwnts... , .Jnsp^tionjand examination ianpw carried out, 
ve^cawfuUy atallfttage^ ol the industry, from inil^tiQn of thft. 
animals! betoe-they enter the slaughtering establishments up* to 
the finished pi;oduct. 

The important feature of the. Chicago and certain other western 
Ameripan. cities . slaughter-houses, is 'Eneir adaptation for rapidly 
dealing, with the animals which they receive. At the Cmcago 
slaughter-houses the cattle to be slaughtered are driven up a wipding 
viaduct,. by which, in certain ,0# the houses, they eventuajpty reach 
the tom. Each animal now passes into a narrow pen, where it is 
ahOP^ stunned by a blow on the head, It then falls through a trap- 
door ra.the pen into an immense slaughtering-roonv, where |he hin^ 
legs arc secured, and the animal hoisted by a wire rope suspeudeq 
froiu,h.b^c®jBy‘liue. A knife is then plunged into its t&jMit and the 
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carcase made to travel along the line. The carcase is next lowfsred 
to the floor, the hide taken off, the head and feet cut off, and the 
internal parts removed. The carcase again travels along the trolley^ 
line to a place where it is divided into halves, which then, after 
washing, travel to the refrigeration-room, being trimmed while on 
the way. The extent of the business may be judged by the fact 
that over 400 cattle are killed per hour in the slaughtering-room. 
The cooling-rooms are so large that 13,000 halves of beef hang there 
at one time. The method of dealing w'ith sheep is very .similar. 
The animals are driven into narrow alleys, then into the slaughter- 
room, where their throats are Cut. They next travel along a route 
where their skins and the internal organs are removed, and finally 
pass into the cooling-rooms. Swine are raised in the slaughter- 
room on to the trolley-line by a chain attached to the animals' feet 
and to a solid disk or wheel, which in revolving carries them until 
a mechanical contrivance throws the chain upon the trolley-line, 
where a kniie is plunged into their throat. In its subsequent passage 
the carcase is scalded, scraped by a macliinc through which it passes, 
later decapitated, the internal parts removed, and the interior washed. 
The carcase then travels to the cooling-room. 

In 1904 a British departmental (Admiralty) committee on the 
humane slaughtering of animals recommended that all animals 
saould be stunned before being bled, and, with a view to sparing 
animals awaiting slaughter the sights and smells of the slaughter- 
house, that “ cattle should, when possible, be slaughtered screened 
off from their fellows. This can be arranged in moderate-sized 
abattoirs by dividing up the side of the slaughter-chamber opposite 
to the entrance doors into stalls somewhat similar to those in a 
stable, but considerably wider. For quiet home-grown cattle a 
width of 10 ft. is sufficient, but where wilder cattle have to be killed 
a wider S2)ace i.s probably desirable. It is important that these stalls 
should be so arranged as not to screen the operations of slaughter 
from llie view of the insiDCCting officials. Immediately after the 
carcases have been bled, they should l>e moved on to and ' dressed’ 
in an adjoining room, screened off from the view of animals entering 
the .slaughter-chamber. This is easily accompli.shcd by hitching a 
roi>o (from the winch, if necessary) round the head or forelegs of the 
carcase, and by dragging it along the floor for the short distance 
into the ‘ dressing room.' The slaughter-stall sliould then at once be 
flushed down witJi the hose, so as to remove all traces of blood. This 
method leaves the slaughter spaces clear for the next batch of 
animals, whereas under existing system there is either a loss of 
time through the slaughter spaces being blocked up with dressing 
operations, or else the next batch of animals on lieing brought into 
the slaugnter-chamber arc confronted with mutilated and disem- 
bowelled carcases." 

The provision of public slaughter-houses enables control to be 
exercised over the methods of .slaughtering. The above-mentioned 
committee state that they practically tested a large number of 
appliances designed for foiling and stunning animals previous to 
“ pithing," among which they mention the* Bruneau and Baxter 
masks, the Greener patent killer, the Blitz instrument, and the 
Wackett punch, all 01 which arc suitable for quiet cattle or horses. 
In view of the difficulty of adjusting these instruments in the case 
of wild or restive animals, the committee expre.ss the opinion that 
the poll-pcc when used by an expert is on the whole the most satis- 
facto:^ implement, but they recommend that no man should be 
jicrmitted to use the poll-axe on a living animal until he lias gone 
through a thorough course of training, firstly upon a dummy animal 
and secondly upon dead bodies. Calves, tlic committee stale, 
should be stunned by a blow on the head with a club. With respect 
to the method of slaughter of sheep the committee disciuss the 
method usually adojited in England, which is “ to lay the sheep on 
a wooden crutch and then to thrust a knife through the neck below 
the cars, and with a second motion to in.sert the point, from within, 
between the joints of the vertebrae, thus severing the .spinal cord." 
Ob.scrvations made for the committee by Professor Starling showed 
that the interval between the first thrust of the knife and complete 
loss of sensibility varied from five to thirty seconds, and they tliere- 
forc recommended that sheep should be stunned before being stuck, 
ft practice requked in Denmark, many parts of Germany, and 
Switzerland. It is necessary that the sheei) should be struck on the 
top of Uic head between the ears and not on the forehead. The 
insensibility produced hy the blow was found to last fully t^vcnty 
seconds, a period sufficiently long for the killing to be completed if 
the animal is laid on the cfutch before being stunned. The stunning 
of pig^i the committee recommended, should be insisted upon in 
all casee, and not, as sometimes at present, only practised in the 
case of large pigs w'hich give trouble or with a view to the avoidance 
of noise. 

Tlie Jewish method of slaughter by cutting the throat is con- 
demn ?d by the com^ttco after careful observation and after re- 
ceiving reports by Sir Michael Foster and Professor Starling, the 
chief^ objection to this method being that it fails in the primary 
requirements of rapidity, freedom from unnecessary psun, and 
instantaneous los.s of sensibility. 

The use of public slaughter-houses has not been found to affect 
the prices of meat, although one of the numerous arguments used 
by butchers against being required to .slaughter in public slaughter- 
houses was that they would have this effect. Inquiry on this 


subject by a Swedish veterinary surgeon of Stockholm, Kjerrulf, 
of 560 towns possessing public slaughter-houses, elicited replies from 
388. Of these, 2O1 towns declared that as a result of the compulsory 
use of the abattoirs and compulsory meat inspection the price of 
meat had not been raised. In the case of twenty- two towns prices 
rose temporarily but soon reverted to their normal level. In many 
cases it was alleged that the temporary rise was due, not to the 
abattoir, but to other causes, notably the scarcity of live stock 
{Our Slaughter-house System by C. Cash, and The German Abattoir 
by Hugo Heiss, 1907). 

The increasing recognition in European conn tries of the need for 
inspection, at the time of slaughter, of the flesh of all cattle intended 
to supply food for man, the necessity for the provision of public 
slaughter-houses to make such in.spection practicable, the convenience 
which these slaughter-hou.ses afford to those engaged in the business 
of butcher, combine to ensure that, at any rate in all populous places, 
they will in time entirely supersede private slaughter-houses, which 
offer none of these advantages. No doubt the provision of public 
8laughter-hou.ses will continue to be opposed by the butchers’ trade 
.10 long as private slaughter-houses are permitted, and, as already 
stated, local authorities in I.ngland are discouraged from making 
public provision by their inaoility to prevent the continuance of the 
use of all existing private slaughter-houses. Probably the extension 
to English local authorities of the power which the law of Scotland 
gives to the commi.s.sioncrs of Scottish burghs of closing private 
slaughter-houses wdien a jiublic slaughter-hou.se has been provided, 
would facilitate the much-needed substitution of pubUc for prix^atc 
slaughter-houses. (S . F. M . ) 

SLAVE COAST. The name given to that part of the coast of 
West Africa extending from the river Volta to the Niger delta ; 
forming part of tlie Guinea coast (.see Guinea). From tlie 
beginning of the i6th to the end of the i8th centuiy this region 
was a principal resort of the Europeans engaged in the slave 
trade. Politically the Slave Coast is di\’ided between Germany, 
France and Great Britain, the German section forming part 
of Togoland {q.v.\ the French section the seaboard of Dahomey 
(^. 2 /.), and the British section the Lagos province of Nigeria (sec 
Lagos). 

SLAVERY. It appears to be true that, in the words of 
Dunoyer, the economic regime of every society which has recently 
become .sedentary is founded on the slavery of the industrial 
professions. In the hunter period the saviige warrior does not 
enslave his vanquished enemy, but slays him ; the women of 
a conquered tribe he may, however, carry off and appropriate 
as wives or as serv^ants, for in this period domestic labour falls 
almost altogether on their sex. In the pastoral stage slaves will 
be captured only to be sold, with the exception of a few who 
may be required for the care of flocks or the small amount of 
cultivation which is then undertaken. It is in proportion as a 
sedentary life prevails, and agricultural exploitation is practised 
on a larger scale, whilst warlike habits continue to exist, that the 
labour of slaves is increasingly introduced to provide food for 
the master, and at the same time save him from irksome toil. 
Of this stage in the social movement slavery seems to have been, 
as wc have .said, a universal and inevitable accompaniment. 

But wherever theocratic organizations established themselves 
slaverj^ in the ordinar}’’ sense did not become a vital element in 
the social system. The members of the lowest class were not in a 
state of individual subjection : the entire caste to which they 
belonged was collectively subject. It is in the communities in 
which the military order obtained an ascendancy over the 
sacerdotal, and which were directly organized for war, that 
slavery (as the word is commonly understood) had its natural 
and appropriate place. It is not merely that in its first 
establishment slavery was an immense advance by substitut- 
ing for the immolation of captives, often accompanied by 
cannibalism, their occupation m labour for the benefit of the 
victor. This advantage, recalled by an old though erroneous ^ 

* Servus is not cognate with tervare^ as has often been supposed : 
it is really related to the Homeric daepos and tlie verb efpw, with 
wliich the Latin sero is to be connected. It may be here mentioned 
that slave w’as originally a national name ; it meant a man of Slavonic 
race captured and made a bondman to the Germans. ** From the 
Euxine to the Adriatic, in the state of captives or subjects, . . . they 
[the Slavonians] overspread the land, and the national appcl^tion of 
the Slaves has been degraded by chance or malice from the significa- 
tion of glory to that of servitude " (Gibbon, Decline and Fall^ ch. Iv,), 
The historian alludes to the derivation of the national name from 
slava^ glory. See Skeat's Etym, DicU^ SiV, \ see also Si.avs. 
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etymology, is generally acknowledged. But it is not so well 
understood that slavery discharged important offices in the 
later social evolution — first, by enabling military action to 
prevail with the degree of intensity and continuity requisite for 
the system of incorporation by conquest which was its final 
destination ; and, secondly, by forcing the captives, who with 
their descendants came to form the majority of the population 
in the conquering community, to an industrial life, in spite of the 
antipathy to regular and sustained labour which is deeply rooted 
in human nature. As regards the latter consideration, it is enough 
to say that nowhere has productive industry developed itself in 
the form of voluntary effort ; in every countiy^ of which we have 
any knowledge it was imposed by the strong upon the weak, 
and was wrought into the habits of the people only by the stem 
discipline of constraint. From the former point of vi(;w the free- 
man, then essentially a warrior, and the slave were mutual 
auxiliaries, simultaneously exercising different and comple- 
mentary functions — each necessary to the community. In 
modern slavery, on the other hand, where the occupations of 
both parties were industrial, the existence of a servile class 
only guaranteed for some of them the possibility of self-indulgent 
ease, whilst it imposed on others the necessity of indigent idlene.ss. 

It was in the Roman state that militiiry action — in Greece often 
purposeless and, except in the resistance to Persia, on the whole 
fruitless— worked out the social mission which formed its true 
justification. Hence at Rome slavery also most properly found 
‘its place, so long as that mission was in progress of accomplish- 
ment. As soon as the march of conquest had reached its natural 
limit , slavery began to be modified ; and when the empire was 
divided into the several states which had grown up under it, 
and the system of defence characteristic of the middle ages was 
substituted for the aggressive .system of antiquity, slavery 
gradually disappeared, and was replaced by serfdom. 

We have so far dealt with the political results of ancient slavery, 
and have found it to have been in certain respects not only 
useful but indispensable. When we consider its moral effects, 
whilst endeavouring to avoid exaggeration, we must yet pro- 
nounce its influence to have been profoundly detrimental. In 
its action on the slave it marred in a great measure the happy 
effects of habitual industry by preventing the development of the 
sense of human dignity which lies at the foundation of morals. 
On the morality of the ma.sters — whether personal, domestic, or 
social — the effects of the institution were disastrous. The habit 
of absolute rule, always dangerous, was peculiarly corrupting 
when it penetrated eveiy department of daily life, and when no 
external interference checked individual caprice in its action 
on the feelings and fortunes of inferiors. It tended to destroy the 
power of self-command, and exposed the master to the baneful 
influences of flattery. As regards domestic morality, the system 
offered constant facilities for libertinism, and tended to subvert 
domestic peace by compromising the dignity and ruining the 
happiness of the wife. The sons of the family were familiarized 
with vice, and the general tone of the younger generation was 
lowered by their intimate association with a despised and de- 
graded class. Thc.se deplorable results were, of course, not uni- 
versally produced ; there were admirable exceptions both among 
masters and among slaves — instances of benevolent protection 
on the one side and of unselfish devotion on the other ; but the 
evil effects without doubt greatly preponderated. 

Greece . — We find slavery fully established in the Homeric period. 
The prisoners taken in war are retained as slaves, or sold {It. xxiv. 
Heroic ^ 52 ) or held at ransom {11. vi. 427) by the captor. Some- 
timee times the men of a conquered town or district are slain 

* and the women carried on {Od. ix. 40). Not unfrequently 

free persons were Iddnapped by pirates and sold in other region.^, like 
Eumaeus in the Odyssey. The slave might thus be by birth of equal 
rank with his master, who knew that the same fate might befall 
himself or some of the members of his family. The institution does 
not present itself in a very liarsh form in Homer, especially if we 
consider (as Grotc suggests) that " all classes were much on a level in 
taste, sentiment and instruction.’* The male slaves were employed 
in the tillage of the land and the tending of cattle, and the females in 
domestic work and household manufactures. The principal slaves 
often enjoyed the confidence of their masters and had miportant 
duties entrusted tn them ; and, after lengthened and meritorious 


Service, were put in posmssion of a house and property of their own. 
{Od. xiv. 64). Grot|'s idea that the women slaves were in a more 
pitiable condition than the males does not seem justified, except 
perliaps in the case of the aletrides, who turned the household mills 
which ground the floiy* consumed in the family, and who were some- 
times overworked by unfeeling masters {Od. xx. r 10-119). Homer 
marks in a celebrated couplet his sense of the moral deterioration 
comrnonly wrought by the condition of slav^cry {Od. xvii. 322). 

It is, however, in historic Greece, where we Jiave ample docu- 
mentary information, that it is most important to study the system. 
I'hc sources of slavety in Greece were : (t) Birth, the condition 
being hereditary. This was not an abundant source, women .slavca 
being less numerous than men, and wise masters making 
the union of the sexes rather a reward of good service than 
a matter of speculation (Xen. Oecon. 9. 5). It was in 
general cheaper to buy a slave than to rear one to the age *®*"^** 
ol labour. (2) Sale of children by their free parents, wliich 
was tolerated, except in Attica, or their exposure, which was per- 
mitted, except at Thebes. The consequence' of the latter was some- 
times to subject them to a servitude worse than death, as is seen in 
the plays of Plautus and Terence, which, as is well known, depict 
Greek, not Roman, manners. Freemen, tlirough indigence, some- 
times sold themselves, and at Ath(’ns, up to the time of Solon, an 
insolvent debtor became the slave of his creditor. {3) Capture in war. 
Not only Asiatics and Thracians thus became slaves, but in the many 
wars lietween Grecian states, continental or colonial, Greeks were 
reduced to slavery by men of their own race. Callicratidas pro- 
nounced agmnst the enslavement of Greeks by Greeks, but violated 
his own principle, to which, however, Epaminonclas and IVlopidas 
appear to have been faithful. (4) Piracy and kidnapping. The descents 
of piratc.s on the coasts were a perpetual source ol danger H:he pirato 
was a gainer either by the sale or by the redemption of his captives. 

If ransomed, the victim became by Athenian law the slave of his 
redeemer till he paid in money or labour the price which had been 
given for him. Kidnappers {andrapodistae) carried off children even 
in cities, and reared them as slaves. Whether from hostile forays or 
from piracy, any Greek was exposed to the risk of enslavement. 

(5) Commerce. Besides the sale of slaves which took place as a result 
oJ the capture of cities or other military operations, there was a 
systematic slave trade. Syria, Pontus, Lydia, Galatia, and above 
all Thrace were sources of supply. Egypt and Ethiopia also furnished 
a certain number, and Italy a few. Of foreigners, the Asiatics bore 
the greatest value, as most amenable to command, and most verscfl 
in the arts of luxurious refinement. But Greek-s were highest of alf 
in e.steem, and they were much sought for foreign sale. Greece 
proper and Ionia supplied the petty Eastern princes with courtesans 
and female musicians and dancers. Athens was an important slave 
market, and the state profited by a tax on the sales ; but the principal 
maris were those of Cyprus, Samos, Ephesus and especially Chios. 

The slaves were employed either m domc.stic service — ^as house- 
hold manager.s, attendants or personal escorts — or in work of other 
kinds, agricultural or urban. In early Attica, and even _ 
down to the time of Pericles, the landowners lived in the 
coimtry. The Peloponnesian War introduced a change ; “ 

and after that time the proprietors resided at Athens, and 
tlie cultivation was in the hands of slaves. In manufactures and 
commerce, also, servile gradually displaced free labour. Specuiatora 
either directly employed slaves as artisans or commercial and banking 
agenbi, or hired them out, sometimes for work in mines or factories^ 
sometimes for sefr\dce in private houses, as cooks, flutet-players, 
or for viler uses. There were also public slaves; of these some 
belonged to temples, to which they were presented as offerings, 
amongst them being the courtesans who acted as hieroduU at Corinth 
and at Eryx in Sicily ; others were appropriated to the service of tho 
magistrates or to public works ; there were at Athens 1200 Scythian 
archers for the police of the city; slaves served, too, in the fleets, 
and were employed in the armies, — commonly as workmen, and 
exceptionally as soldiers. 

The condition of slaves at Athens was not in general a wretched • 
one. Demosthenes {In Mid. p. 530) says that, if the barbarians 
from whom the slaves were bought were informed of the - 
mild treatment they received, they would entertain 
great esteem for the Athenians. Plautus in more than one place 
thinks it necessary to explain to the spectators of his plays that 
.slaves at Athens enjoyed such privileges, and even licence, as must 
be surprising to a Roman audience. The slave was introduced with 
certain customary rites into his position in the family ; he was in 
practice, though not by law, permitted to accumulate a private fund 
of his own ; his marriage was also recognized by custom ; though in 
general excluded from sacred ceremonies and public sacrifices, slavoa 
were admissible to religious associations of a private kind ; there were 
some popular festivals in which they were allowed to participate x 
they had even special ones for themselves botli at Athens and in 
other Greek centres. Their remains were deposited in th6 family* 
tomb of their master, who sometimes erectetf monuments in testi- 
mony of his affection and regret. They often lived on terms of 
intimacy either with the head of the house or its younger members ; 
but it 18 to be feared that too often this intimacy was founded, 
not on mutual respect, as in the heroic example of tJl3mBe8 and 
Eumaeus, but on insolent self-assertion on the one side and a spitii of 
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unworthy compliance on the other, the latter having its raison d'etre 
in degrading services rendered Dy the slave. Aristophanes and 
Plautus show us how often resort was had to the dlsciphne of the lash 
even in the case of domestic slaves. Those employed in workshops, 
whose oversK^ers wore themselves most commonly of servile status, 
had probably a harder lot than domestics ; and the agricultural 
labourers were not unfrequently chained, and treated much in the 
same way as b(.*asls of burden. The displeasure of the master .some- 
times dismissed liis domestics to the more oppressive labours of the 
mill or the mine. A refuge from cruel treatment was afiorded by 
the temples and altars of the gods and by the sacred groves. Mor 
did Athenian law leave the slave without protection. He had, as 
Demosthenes boasts, an action for outrage like a freeman, and his 
death at the hand of a stranger was avenged like that of a citizen 
(Eunp. Hec. 288), whilst, if caused by his master's violence, it had 
to be atoned for by exile and a rehgious expiation. Even when the 
slave had killed liiy master, the relatives of the house could not 
themselves inflict punishment ; they were obhged to hand him over 
to the magistrate to be dealt with by legal process. I'he slave who 
had just grounds of complaint against Iris master could demand to 
be sold ; when he alleged his right to liberty, the law granU'd him 
a defender and the sanctuaries olierecl him an asylum till judgment 
should be given. Securities wore taken against ihe revolt of slaves 
by not associating those of the same nalionalilv and language ; they 
were sometimes fettered to prevent flight, aridf, after a first attempt 
at escape, branded to facilitate their recovery. There were tri^aties 
between states for the extradition of fugitives, and contracts of 
mutual assurance between individuals against their loss by flight. 
Their inclination to talce advantage of onportunities for this purpose 
is showu by the number that cscapea from Athens to join the 
Spartans wlicn occupying Decelca. There were formidable revolts 
at the mines of Lauiium, and more than once in Chius. The evidence 
of slaves women as well as men - was often, with the consent of 
their masters, taken by torture ; and that method is generally 
commended by the orators as a sure means of arriving at the truth. 

The slave could purchase his liberty with his pccuhum by agn;e- 
ment witli his master. He could be hberated by will, or, during his 
- . master's life, by proclamation in the theati'e, the law 

Mion other pubhc places, or by having his name 

^ * inscribed in the public registers, or, in the later age of 

Greece, by sale or donation to certain temples an act which did 
not make the slave a hicrodulus but a freeman. Conditions were 
sometimes attached to emancipation, as of remaining for life or a 
definite time with the former master, or another person named by 
him, or of performing some special service ; payments or rights of 
succession to property might also be re.served. By manumiasion 
the Athenian slave became m relation to the state a mctic, in relation 
to his master a client. He was thus in an intermediate condition 
between slavery and complete freedom. If the freedman vipliited 
his duties to ms patron he was subject to an action at law, and if 
the decision were against liini he was again redu^d to ^very. 
He became a iaU member of the state only , as in thv c^eo of fpiaign^Sj 
by a vole in an assembly of six thousand citizens ; and even ^s 
vote might be set aside by a graphe paranomon, Slaves who had 
rendered eminent services to the public, as those who fought Git 
Ar^uas^ and at Chaoronea, were at once admitted to the status of 
citisens in the class of (so-called) Plataeans. But it would appear 
that even in their case some civic rights were reserved and accorded 
only to their children by a female citizen. The number of freedmen at 
Athens seems never to have been great* (i^ee further Ghesck, 
Anoiont History ^ § 5.) 

It is well known that Aristotle held slavery to be necessary and 
natural, and, under just conditions, beneficial to both parties in 
Thermite relation — views which were correct enough from the 

P^^tical side, regard being had to the contemporary 
almvotv state. His practical motto, if he is the author of 

^ the Economics attributed to liim, is- no outrage, and 
no familiarity." There ought, he says, to be held out to the slave 
the hope of liberty as the reward of his service. Plato condemned 
the practice, wliich the tlieory of Aristotle also by impUcation sets 
aside a.s inadmissible, of Greeks having, Greeks for slaves. In ^e 
Laws ho acctijits the institution as a necessary though ombarrasRing 
one, and recommends for the safety of the masters that natives of 
diflferent countries should be mixed and that they should all bo well 
treated. But, whilst condemning harshness towards them, he 
encoumges the feehng of contempt for them, as a class. The later 
moral 'Schools of Greece scarcely at all concern themselves with the 
instituiioA. The Epicurean had no scruple about the servitude of 
those who«e. labours contributed to his own indulgence and tran- 
quillity. "J'h© Stoic regarded the condition of freedom or slavery as 
an external accident, indifferent in the eye of wisdom ; to him it 
was irrational to see in liberty a ground of pride or in slavery a subject 
of complaint ; from intolerable indignity suicide was an ever-open 
means of escape. The poets — especially the authors of the New 
Comedy — str<^ly inculcate humanity, and insist on the funda- 
mental equality of the slave. The celebrated. " homo sum " is a 
translation from Alexis, and the spirit of it breathes in many passages 
of the Greek drama. A fragment of Philemon declares, as if in reply 
to Arijitotle, tliat not nature, but fortune,, makes the slave. Euripides, 
as might be expected from his humanitarian cast of sentiment, and 


the " premature modernism " which has been remarked in him, 
rises above the ordinary feelings of his time in regard to the slaves. 
As Paley says, he loves " to record their fidelity to their masters, 
their sympathy in the trials of life, their gratitude for kindness and 
considerate treatment, and their pride in bearing the character of 
honourable men. . . . He allows them to reason, to advise, to 
suggest ; and he even makes them philosophize on tJie follies and 
the indiscretions of their • superiors " (compare Med. 54; Orest. 
809 ; Hel. 728 ; Ion, 854 ; Frag. Melan. 500 ; Phrix. 82.^). But 
we are not to suppose that even he, latitudinariaii and innovator as 
he was, could have conceived the possibility of abolishing an in- 
stitution so deeply rooted in the social conditions, as well as in the 
ideas, of his time. 

(For the Helots in Laconia, see Helots.) 

Eome, — ^We have already ob.servcd that the Roman system of 
life was that in which slavery had its most natural and relatively 
legitimate place ; and accordingly it was at Rome that, as Blair 
has remarked, the institution was more than anywhere else 
“ extended in its operation and methodized in its details.” 

W'e must distinguish from the later slavery at l^ome what 
Mommsen calls " the old, 111 some iiieasine innocent " slavery, 
under which the farmer tilled the land along with liis rc 
slave, or, if he j)0sses.sed more land than he could manage, ** 
placed the slave — either as a steward, or as a .sort of le.s.si'e obhged to 
render up a portion of the produce — over a detached farm. Though 
slaves were obtained by the eaily victories of Rome over her Italian 
neighbours, no large number was employed on the small holdings of 
those periods. But the extension of jiroperties in the iiands of the 
patncians, and the continual absences ot citizi'iis lequired b)' the 
expanding sy.stem of conquest, neces.sarily hioughl with them a 
demand for slave labour, which was increasitigly snp]>li<‘d hy captivf s 
taken in war. Of the number furnished from tliis source a li w 
particulars from the time of the mature republic and the first century 
of the empire will give some idea. In l'.pitu.s, alter the victories of 
Aemihus Paullus, 150,000 captives were sold. The pri.soners at 
Aejuae Scxtiae and Vcrccllae were 90,000 Teutons and ()o,ooa 
Cimbri. Caesar sold on a .single occasion in Gaul 03,000 captives. 
But slavery, as Hume has shown, is unfavourable to population. 
Hence a regular conmicrce in slaves was esUiblislud, which was based 
on the '■ systematically prosecuted hunting of man," and indicated 
an entire perversion of the primitive institution, which was essentially 
connected with conquest. The pirates sold great numbers of slaves at 
Delos, where was the chief market for this kind of wares ; and these 
sales went on as really, though more ob.scurely, after the successful 
expedition of Pompey. There was a regular importation to Rome of 
slaves, brought to some extent from Africa, Spain and Gaul, but 
cliiofly from Asiatic countries — Bithynia, Galatia, Cajipadocia 
and Syria. A portorium — apparently one-eighth for eunuchs, one- 
fortieth for others -“ Was paid on their import oi’ export, and a duty 
of 2 or 4 % on their s^alc. 

There were other sources from which slavery was alimented, 
though of course in a much less degree. Certain offences reduced 
the guilty persons to slavery {semi poenae) y and tliey were employed 
in public work in the quarries or the mines. Originally,, a lather 
coiUd sell his children. A creditor could hold his insolveut debtor 
os a slave, or sell liim out of the city {trans 1 iherim). The enslave- 
ment of creditors, overwhelmed with usury in consequence of losses 
by hostile raids or their own absence on military service, led to the 
secession to the Mons Sacer (493 b.c.). The I’oetelian law (320 b.c.) 
restricted Uie creditor's lieu (by virtue of a ncxuni) to the goods of 
his debtor, and enacted that for the future no debtor should be put 
ill chains ; but wc hear of debtors addicii to their creditors by the 
tribunals long after — even in the time of the Punic Wars. 

There were seri>i pubhet as well as prnati. The service of the 
mjigistrates was at first in tlie hands of Ireenien ; but the lower 
offices, as of couriers, servants of the law courts, of prisofis 
and of temples, were afterwards filled by slaves. Ihe 
execution of public works also came to be largely com- 
mitted to them — as the constructipii oi roads, the cleansing of the 
sowers and the maintenance of the aqueducts. Lotli kinds of 
functions were discharged by slaves, not only at Rome, bul in the 
rural and provincial municipalities. The slaves of a private Roman 
were divided between the /amilia rustica and tlie jamiha urlana^ 
At the head of the famtlia rustica was the villicus, himself a slave, 
with the wife who was given him at once to aid him and to bind him 
to his duties. Under liim were the several groups employed in the 
different branches of the exploitation and the care of the cattle and 
flocks, as well as those who kept or prepared the food, clothing and 
tools of the whole staff and those who attended on the master in the 
various species of rural sports. A slave prison (ergastulum) was 
part of such an establishment, and tliere were slaves whose office it 
was to punish the offences of their fellows. To the /amilia urbana 
belonged those who discharged the duties of domestic attendance, 
the service of the toilet, batfi, table and kitchen, besides the enter- 
tainment of the master and his guests by dancing, singing and other 
arts. There were, besides, the slaves who accompanied the master 
and roistre.s9 out of doors, and were chosen for tlieir beauty and 
grace as guards of honour, for their strength as chairmen or porters. 
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Of ior their readiness and address in Temembering names, delivexing 
messages courtesy and the like. There were also attached to a 
great household physicians, artists, secretaries, librarians, copyists, 
preparers of parchment, as well as pedagogues and preceptors of 
difltorent kinds — readers, grammarians, men of letters and even 
philosophers — all of servile condition, besides accountants, managers 
and agents for the transaction of business. Actors, comic and tragic, 
pantomimi, and the performers of the circus were commonly slaves, 
as were also the glaniators. These last were chosen from the most 
warlike rac.es — as the Samnites, Gauls and Thracians. Familiae of 
gladiators were kept by private speculators, who hired them out ; 
they were sometimes owned by men of high rank. 

Several special examples and other indirect indications show that 
the wealthier Romans possessed large familiae. This may be inferred 
from the columbaria of the houstt of Livia and of other great houses. 
The slaves of Pedamus Secundus, who, in spite of a threatened 
outbreak of the indignant pojiulace, were all put to death because 
iliey had been under their master's roof when he was murdered, 
were four hundred in number. Pliny tells us that Caecilius, a 
freedman of the time of Augustus, left by his will as many as 4116. 
The question as to the total number of slaves at Rome or in Italy 
is a very diflicult one, and it is not, perhaps, possible to arrive with 
any degree of certainty at an approximate estimate. Gibbon sup- 
poses that there wore in the Roman world in tho reign of Claudius 
at least as many slaves as free inhabitants. But Blair seems right 
in believing that this number, though probably correct for an earher 

S sriotl, IS much under the truth for the age to which it is assigned. 

e fixes the proportion of slaves to free men as that of three to one 
for the time between the conquest of Greece (14O u.c.) and the reign 
of Alexander Scvcnis (A.n. 222-2.^5). 'I'lio entire number of slaves 
in Italy would thus have been, in tho reign of Claudius, 20,832,000. 

By the original Roman law the master was clothed wdth absolute 
dominion over the slave, extending to the power of life and death, 
which is not surprising when we consider the nature of the patria 
potestafi. The slave could not possess property of any kind ; 
whatever he acquired was legally his master's. He 
was, however, in practice permitted to enjoy and accumulate chance 
earnings or savings, or a share of what he produced, under the 
name of peculium '. A master could not enter into a contract with 
his slav'e, nor could he accuse him of theft before the law ; for, if 
the slave took anytliing, this was not a subtraction, but only a 
displacement, of property. The union of a male and female slave 
had not the legal character of a marriage ; it was a cohabitation 
{contubernium) merely, which was tolerated, and might be terminated 
at will, by the master ; a slave was, therefore, not capable of the 
crime of adultery. Yet general sentiment seems to have given a 
stronger sanction to this sort of connexion ; the names of husband 
and wife are freely used in relation to slaves on the stage, and even 
in the laws, and in the language of the tombs. For entering the 
military service or taking on him any state office a slave was punished 
with death. He could not in general be examined as a witness, 
except by torture. A master, when accused, could offer his slaves 
for the " question," or demand for the same purpose the slaves of 
another ; and, if in the latter case they were injured or killed in tho 
process, their owner was indemnified. A slave could not accuse his 
master, except of adultery or incest (under the latter name b<;ing 
included the violation of sacred things or places) ; the case of high 
treason was afterwards added to these. An accused slave could not 
invoke the aid of the tribunes. The penalties of the law for crime 
were specially severe on slaves. 

Columella, Uke Xenophon, favours a certain friendliness and 
familiarity in one’s intercourse with his farm slaves. Cato ate and 
- . ^ drank the same coarse victuals as his slaves, and even had 

^ the children suckled by his wife, that tliey might imbi^ a 
* fondness for the family. But he had a strict eye to profit 
in all his dealings with them. He allowed the contubernium of 
male and female slaves at the price of a money pajrmont from 
tlieir peculium. Columella regarded the gains from the births as a 
su&cient motn^c lor encouraging these unions, and thought that 
mothers should be rewarded for their fecundity ; Varro, too, seems 
to have taken this view. The immense extension of the rural estates 
{iMifundia) made it impoJisiblc for masters to know their slaves, 
even if they were disposed to take trouble for the purpose. Eftective 
superintendence even by over.seers became less easy ; the use of 
chains was introduced, and llio.se were worn not only in the field 
during working hours but at night in the ergastulum where the 
slaves slept. Urban slaves had probably often a life as little enviable, 
especially those who worked at trades for speculators. Even in 
pnyate houses at Rome, so late as the time of Ovid, the porter was 
chained. In the familia urbana the favourites of the master had good 
treatment, and might exercise some influence over him wliicli would 
lead to their receiving flattery and gilts from those who sought his 
vote or solicited his support. Doubtless tliere was often genuine 
mutual allection ; slaves sometimes, as in noted instances during the 
civil wars, showed the noblest spirit of devotion to their masters. 
Those who were not inmates of the household, but were employed 
outside of it as ke^ers of a sliop or boat, chiefs of workshops, or 
clerks in a mercantile business, had the advantage ol‘ greater freedom 
of action. The slaves of the teno and the lanista wore probably in 
most cases not only degraded but unhappy. The lighter punish- 


mentt inflicted by masters were commonly personal chastisement or 
banishment from the town house to rural labour ; the severer were 
employment in the mill \pistrinum) or relegation to the mines or 
quarries. To the mines also speculators sent slaves ; they worked 
half«naked, men and women, in chains, under the lash and guarded 
by soldiers. Vedius ^^^llio, in the time of Augustus, was said to 
have thrown his slaves, cundenmed sometimes for trivial mistakes 
or even accidents, to the lampreys in his fishpond. Cato advised 
the agriculturist to sell his old oxen and his old .slaves, as well as his 
sick ones ; and sick slaves were exposed in the island of Aesculapius 
in the Tiber ; by a decree ol Claudius slaves so exposed, if they 
recovered, could not be reclaimed by their masters. 

Though the Roman slave.s were not, like the Spartan Helots, kept 
obedient by systematic terrorism, their large numbers were a constant 
source of danger. The law under whith the slaves of Pedanius were 
put to death, probably introduced under Augustus and more fully 
enacted under Nero, is sufticieni proof of tliis anxiety, which indeed 
is strongly stated by Tacitus in his narrative ot the facts. There had 
been many conspiracies amongst the slaves in the course of Roman 
history, and some formidable insurrections. The growtli of tlxe 
laiifundia made the slave.s more and more numerous and formidable. 
Free labour was discountenanced. Cato, Varro and Columella all 
agree that slave labour was to be preferred to free except in unhcaltliy 
regions and for large occasional operations, which probably tran- 
scended the capacity of the permanent familia rustica. Cicero and 
Livy bear testimony to tJie disappearance ol a free plebs from the 
country districts and its replacement by gaiig.s of slaves working on 
great estates. The worst form of such praedial slavery existed 
in Sicily, whither Mommsen supposes that its peculiarly harsh 
features had been brought by the Carthagiman.s. In Sicily, accord- 
ingly, the first really serious servile msurrectiuns took place. The 
rismg under Eurius in 133 n.c. was with some chfficulty suppressed by 
Rupilius. Partial revolts in Italy succeeded; and then came the 
seciond Sicihan insurrection under Trypho and Athenio, followed by 
the Servile War in Italy under Spartacus {q,v,) . Clodius and Milo used 
bands of gladiators in their city nuts, and this action on the part of 
the latter was approved by Cicero. In the First Civil War they were 
to Ix' found in both camps, and the murderers of Caesar were escorted 
to the Capitol by gladiators. Antony, Octavius, and Sextus Pompeius 
employed them in the Second Civil War; and it is recorded by 
Augustus on tlie Monumentum Ancyranum that he gave back to 
tiicir masters for punishment about 30,000 slaves who Itad absconded 
and borne arms against the state. Under Tiberius, at the death of 
Caligula, and in the reign of Nero there were threatening movements 
of the slaves. In the wars from Otho to Vespasian they were em- 
ployed, as Tacitus tells us, even by the most .scrupulous generals. 

Blair, in comparing the Greek and Roman systems of slavery, 
points with justice to the greater faciUty and frequency of emancipa- 
tion as the great superiority of the latter. No Roman slave, he says, 

" needed to despair of becoming both a freeman and a citizen." * 
Manumission was of two kmds — justa or regular, and minus justa. 

Of manumissio justa there were lour modes ; (i) by adoption^jarely 
resorted to ; (2) by testament, already recognized in tho Twelve 
Tables ; {3) by census, which was of exceptional use, and did not 
exist later than the time of Vespasian ; and (4) by vindicta, which 
was the usual form. In the last method the master turned the slave 
round, with the words " liber esto," in the presence of the praetor, that 
officer or his lictor at the same time striJwg the slave with his rod. 
The manumissio minus justa was effected by a sufficient manifesta- 
tion of the will of the master, as by letter, by words, by putting the 
pileus (or cap of liberty) on the slave, or by any other formality 
which liad by usage become significant of the intention to liberate, or 
by such an act as making the slave the guardian of his children. 
This extra-legal sort of manumission was mcomplete and precarious ; 
even after the lex Junta Norbana (a.d. tc>), wliich assimilated the 
position of those so liberated to that of the Latin colonists, under 
the name of Latini juniores, the person remained in the eye of the 
law a slave till his death and could not dispose of lus feculium* 

A freedman, unless he became such by o{)eration of law, remained • 
client of his master, and both were bound by the mutual obligations 
arising out of that relation. These obUgations existed also in the 
case of freedmen of the .state, of cities, temples and corporations. 
The freedman took his former master's name ; he owed him deference 
{obsequium) and aid {officium) ; and neglect of these obligations was 
punished, in extreme cases even with loss of hberty. Conditions 
might be annexed by the master to the gift freedom, as of continued 
residence with him, or of general service or some particular duty to be 
performed, or of a money payment to be made. But the praetor 
Kutilius, about the beginning of the ist century b.c., limited the 
excessive imposition of such conditions, and his restrictions were 
carried further by the later jurists and the imperial constitutionB. 
FaiUng natural heirs ot an intestate freedman, tJie master, now 
atron. succeeded to his property at his death ; and he could dispose 
y will of only half his possessions, the patron receiving tlxe other 
half. Freedmen and their sons were subject to civil disabilities ; fixe 
third generation became ingenui (full citizens). Thus, the slave 
element tended to merge itself in the general popular body. 

. It was often a pecuniary advantage to the master to liberate hts 
slave ; he obtained a payment which enabled him to buy a subatitttte, 
and at the same time gained a client. This of course preaupposet tho 
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recognition of the right of the slave to his peculium : and the same 
is implied in Cicero's statement that a diligent slave could in six 
years purchase his freedom. Augustus Set niraself against the 
undue multiphcation of manumissions, probably considering the 
rapid succession of new citizens a source of social instability, and 
rectjmmeudcd a similar jxilicy to his successor. The lex Aelia 
Sentia (about a.d. 3) forbade manumission, except in strictly limited 
cases, by mas ters under 20 years of age or of slaves under 30 ; and 
tlie lex Furia (^aiuiiia (a]x)ul a.d. 7) fixed the pro])ortion of a man's 
slaves which he could liberate by testament, and lorbadc more than 
a hundred being so e«dranchised, whatever might be the number of 
the familia. Under the empire the frcedmeii rose steadily in influ- 
ence ; they becanie admissible to the rank of equites and to the 
senate*; tliey obtained provincial governments, and were appointed 
to offices in the imperial houseiiold whicli virtually placed them at 
the head of administrative departments (see Pai.t.ajb and Narcissus). 
Freedmen of humbler rank, on the other hand, filled the minor 
offices in the administrative service, in Uic city cohorts, and in 
llie army; and we shall find that they entered largely into the 
trades and professions when free labour began to revive. They 
appeared also in literature, Tiro, the amanuensis of Cicero; 
Hyginus, the librarian of Augu.stus; Livius Andronicus, Caecilius, 
Statius, Terence, Pubhlius Syrus, Plxaedrus and Epictetus. 

In the 2nd century of the Christiari'era we find a marked change 
with respect to the in.stitution of slavery, both in the region of 
thought and in that of law. Already tin* principles of reason and 
humanity had been applied to the subject by Seneca. But it was 
in the 2iifl century, as we have said, that '^the victory of moral 
ideas " m this, as in other departments of life, became “ decisive. . . . 
Dio Chrysostom, tlie adviser of Trajan, is the first Creek writer who 
has proiiounced the principle of slavery to be contrary to the law of 
nature " (Mark Pattison). And a parallel change is found in the 
jiractical policy of the state. The military vocation of Rome was 
now felt to have reached its normal limits ; and the emperors, under- 
standing that, in the future, industrial activity must prevail, 
jirepared the abolition of slavery as far as was then possible, liy 
honouring the freedmen, by protecting the .slave against his master, 
and by facilitating manumissions. 'I'he general tendency both of the 
imperial constitutions and of the maxims ol the legi.sts is in favour 
of liberty. The practices of exposure and .sale of children, and of 
giving them in pledge for debt, arc forbidden. Diocletian forbade a 
tree man to sell himself. Kidnappers {plagiarti) were punished with 
death. The insolvent debtor was withdrawn from the yoke of his 
creditor. While tlie slave trade was jicrmitted, the mutilation of 
boys and young men, too often practised, was punished with exile 
and even with death. In redhibitory actions (for the annulment 
of sales), if a slave were returned to the seller, so must also be his 
jiarents, brothers and personae eoniubermo conjunctae^ In the inter- 
pretation of testaments it was to be assumed that members of the 
same family were not to be separated by tlie division of tlie .succe.s.sioii. 
The law also favoured in .special cases the security of the peculium, 
though ill general principle it still remained the property of the 
master. Tlie state granted to public slaves the right oi bequeathing 
half their possessions ; and pnvatc persons sometimes permitted 
similar dispositions even to a greater extent, though only within the 
familia. Hadrian took from masters the power of life and death and 
abolished the subterranean pri.sons. Antoninus Pius punished liim 
who killed his own slave as if he had killed another's. Already in the 
time of Nero the magistrate.s had been ordered to receive the slave's 
complaint of ill-treatment ; and tlie lex Petronia, belonging to the 
same or an earlier period, forbade masters to hand over their slaves 
to comliats with wild bea.sts. Antoninus directed that slaves treated 
with excessive cruelty, who had taken refuge at an altar or imperial 
image, should be sold ; and tlus provision was extended to cases in 
which the master had employed a slave in a way degrading to him or 
beneath lus character. M. Aurelius gave to masters an action against 
their slaves for any cause of complaint, thus bringing their relation 
more directly under the surveillance of law and public opinion. 

« A slave's oath could still not be taken in a court of law ; he was 
interrogated by the " question ” ; but the emperors and jurists 
limited in various ways the application of torture, adding, however, 
as we have mentioned, to the cases 111 which it could previously be 
appealed to that of the crime of majestas. For certain alleged 
offences of the master the slave could bring an action, being 
represented lor the purpose by an adsertor. Emancipation was 
facilitated. The power of imposing conditions on testamentary 
manumissions was restricted, and these conditions interpreted in the 
sense mast favourable to freedom. The emperor could confer liberty 
by presenting a gold ring to a slave with the consent of the master, 
and the legal process called restitutio natalium made him a full citizen. 

1 1 was decided that liberty could not be forfeited even by a prescrip- 
tion of sixty years' duration. 

The rise of Christianity in the Roman world still further improved 
the condition of the slave. Tlie sentiments it created were not only 
. .. favourable to tlie humane treatment of the class in the 
present, but were the germs out of which its entire libera- 
. tion was destined, at a later period, in part to arise, it is 

sometimes objected that the Christian church did not 
denounce slavery us a social crime and insist on its abolition. We 
have seen that slavery was a fundamental element of the old Roman 


constitution. When the work of conquest had been achieved, it could 
not be expected that a radical alteration should be suddenly wrought 
cither in the social system which was in harmony with it, or even in 
the general ideas which had grown up under its influence. The latter 
would, indeed, be gradually affected ; and accordingly we have 
observed a change in the policy of the law, indicating a change in 
sentiment with respect to the slave class, wliich does not appear to 
have been at all due to Christian teaching. But the institution 
itself could not be at once seriously disturbed. The results must 
have l>een disastrous, most of all to the slave pojnilation itsell. 
Before tliat end could be accomplished, an essentially new social 
.situation must come into existence. But in the meantime much 
might be done towards further mitigating the evils of slavery, 
especially by impressing on master and slave their relative duties and 
controlling their behaviour towards one another by the exercise of an 
independent moral authority. I'liis was the work open to the 
Christian priesthood, and it cannot be denied that it was well dis- 
charged. Whilst the fathers agree with the Stoics of the 2iid century 
in representing slavery as an indifferent circumstance in the eye of 
religion and morality, the contempt for the class wliich the Stoics too 
often exhibited is in them replaced by a genuine sympathy. They 
prote.sted against the multiplication ol slaves from motives of vanity 
m the houses of tlie great, against the gladiatorial combats (ulti- 
mately alxilished by the noble seH-devotioii of a monk) and against 
the consignment ol slaves to the theatrical profession, wliich was 
often a school of corruption. The church also encouraged the emanci- 
pation of individual slaves and the redemption ol captives. And 
its influence is to be seen in the legislation ol the Christian emperors, 
which softened some of the harshest fealures that still marked the 
institution. But a stronger influence of Christianity appears in 
Theodosius, and this influence is al the highest in the legislation ot 
Justinian. Its systematic effort is, in his own words, " pro hbertate, 
quam et foverc et tueri Romanis legibus et jiraecipuc nostro nuiniiii 
pecuhare est." Law still relused in general to recognize the marriages 
of slaves ; but Justinian gave them a legal value after emancipation 
in estiiblishing rights of succession. Unions between slaves and free 
women, or between a freeman and tlie female slave ol another, 
continued to be forbidden, and were long punished in certain circum- 
stances with atrocious severity. As witness, the slave was still 
subject to the question ; as criminal, he was punisht?d with greater 
rigour than the freeman. If he accused his master ol a crime, unless 
the charge was of treason, he was burnt. But he could maintain a 
legal claim to his own liberty, not now merely through aii adsertor, 
but in person. A female slave was still held incapable of the offence 
of adultery; but Justinian visited with death alike tlie rape ol a 
.slave or freedwoman and that of a free maiden. Already the master 
W'ho killed his slave had been punished as for homicide, except m tiie 
case of his unintended death under conectiou ; Constantine treated 
as homicide a number of specially-enumerated acts of cruelty. Even 
under Theodosius the combats of the amphitheatre were permitted, 
if not encouraged, by the stale authorities ; these sports were still 
expected from the candidates lor public honours. Combats of men 
with beasts were longest continued ; they had not ceased even in tlic 
early years ol the reign of Justinian. A new process of manu- 
mission was now established, to be performed in the churches 
through Uie intervention of the ministers of religion ; and it was 

f irovicled that clerics could at any time by mere expression of will 
i berate their slaves. Slaves who were admitted to holy orders, or 
who entered a monastery, became freemen, under certain restrictions 
framed to prevent fraud or injustice. Justinian abolished the 
personal conditions which the legislation of Augustus had required to 
be satisfied by the master who emancipated and the slave who was 
manumitted, and removed the limitation of number, 'i'he liberated 
slave, whatever the process by which he had obtained his freedom, 
became at once a full citizen, liis former master, however, retaining 
the right of patronage, the abolition of wliich would probably have 
discouraged emancipation. 

Transition to Serfdom .— slavery of the working classes 
was not directly changed into the system of personal freedom. 
There was an intermediate stage which has not always been 
sufficiently discriminated from slavery. We mean the regime 
of serfdom. In studying the origin of this transitional state of 
things, four principal considerations have to be kept in view, 
(i) As Gibbon observes, the completion of the Roman system of 
conquest reduced the supply of slaves. It is true, that, when 
the Wbarian invasions began in the 3rd century, many captives 
were made, who, when not enrolled in the army, were employed 
in agriculture or domestic service ; but the regular importation 
was increasingly diminished. This improved the condition of 
the slave by rendering his existence an object of greater value 
to his mnster. It was clearly to the interest of each family 
to preserve indefinitely its owm hereditary slaves. Hence the 
abolition of the external slave trade tended, in fact, to put an 
end to internal sales, and the slaves became attached to the 
households or lands of their masters. (2) The diminished supply 
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of slaves further acted in the direction of the rehabilitation of 
free labour. A general movement of this kind is noticeable 
from the ind century onwards. Freemen had always been to 
some extent employed in the public service. In private .service 
superior posts were often filled by freedmen ; the higher arts — 
as medicine, grammar, painting— were partly in the hands of 
freedmen and even of ingenui ; the more successful actors and 
gladiators were often freedmen. In the factories or workshops 
kept by wealthy persons sla\'e labour was mainly employed ; 
but free artisans sometimes offered their services to these estab- 
lishments or formed associations to compete with them. We 
have seen that free persons had all along been to .some extent 
employed in the cultivation of land as hired labourers, and, as wc 
shall presently find, also as tenants on the great estates. How 
all this operated we shall understand when we examine the 
remarkable organization of the state introduced by Diocletian 
and his successors. (3) This organization established in the 
Koman world a i)ersonal and hereditary fixity of professions and 
situations which was not ver}' far removed from the caste system 
of the East. The purpose of this was doubtless to resist by a 
strong internal consolid -'.tion the shock of the invasions, to secure 
public order, to enforce industrious habits, and to guarantee 
the financial resources of the state. Personal independence 
was largely sacrificed, but those still more important ends were 
in a great measure attained. This system, by diminishing the 
freeman’s mastery over himself and his power to determine his 
occupation, reduced the interval between him and the slave ; 
and the latter on the one hand, the free domestic .servant and 
workshop labourer on the other, both passed insensibly into the 
common condition of serfdom. (4) The corresponding change 
in the case of the rural slav^es, took place through their being 
merged in the order of colom. The Roman colonus w'as originally 
a free person who took land on lease, contracting to pay to the 
proprietor either a fixed sum annually or (when a col onus par- 
i/arius) a certain proportion of the produce of the farm. Under 
the emperors of the 4lh centurN* the name designated a cultivator 
who, though personally free, was attached to the soil, and 
transmitted his condition to his descendants ; and this became 
the regular status of the mass of Roman cultivators. The class 
of ('oloni appears to have been composed partly of tenants by 
contract who had incurred large arrears of rent and were detained 
on the estates as debtors {ob^erati)^ partly of foreign captives or 
immigrants who w'cre settled in this condition on the land, and 
partly of small proprietors an«' other jioor men who voluntarily 
adopted the status as an improvement in their position. They 
paid a fixed proportion of the produce {pars agraria) to the owner 
of the estate, and gave a determinate amount of labour {operai) 
on the portion of the domain which he kept in his own hands 
(mansus dominicus). The law for a long time took no notice of 
these customary tenures, and did not systematically constitute 
them until the 4th century . It was indeed the requirements of the 
fiscus and the conscription which impelled the imperial govern- 
ment to regulate the system. The coloni were inscribed {adscripti) 
on the registers of the census as paying taxes to the state, for 
which the proprietor was responsible, reimbursing himself for the 
amount. In a constitution of Constantine (a.d. 332) we find the 
colonus recognized as permanently attached to the land. If he 
abandoned his holding he was brought back and punished ; and 
any one who received him had not only to restore him but to 
pay a penalty. He could not many out of the domain ; if he 
took for wife a colona of another proprietor, she was restored to 
her original locality, and the offspring of the union were divided 
between' the estates. The children of a colonus were fixed in the 
same status. They and their descendants were retained, in the 
words of a law of Theodosius, “ quodam aeternitatis jure,” 
and by no process could be relieved from their obligations. 
By a law of Anastasius, at the end of the 5th century, a colonus 
who had voluntarily come into an estate was by a tenure of 
thirty years for ever attached to it.. The master {deminus) 
could inflict on his coloni moderate chastisement,” and could 
chain them if they attempted to escape, but they had a legal 
remedy against him for unjust demands or injuiy to them or 


theft-s. In no case could the rent or the labour dues be increased. 
The colonus coulA possess property of his own, but could not 
alienate it without the consent of the master. Thus, whilst the 
members of the cl^ss were personally free, th(!ir condition had 
some incidents of a semi-servile character. They are actually 
designated by Theodosius, “ sersd terrae cui nati sunt.” And 
Salvian treats the proposilion “ coloni divitum fiunt ” as equi- 
valent to “ vertuntur in servos.” This is indeed an exaggeration ; 
the colonatus was not an oppressive system ; it afforded real 
security against unreasonable demands and wanton disturbance, 
and it was a great advance on the system of the familia rustica. 
But the point which is imix)rtant is that there was a certain 
approximation between the condition of the colonus and the 
slave which tended towards the fusion of both in a single 
class. 

Besides the coloni there were on a great estate — ^and those of 
the 4th century were on a specially large scale — a number of 
praedial slaves, who worked collectively under overseers on the 
part of the property which the owner himself cultivated. But 
it was a common practice to .settle certain of the slaves (and 
possibly also of the freedmen) on other portions of the estate, 
giving them small farms on conditions similar to those to which 
the coloni were subject. These slaves are, in fact, described by 
Ulpian as quasi coloni. They had their own households and were 
hence distinguished as casati. In law these slaves were at first 
absolutely at the disposal of their masters ; they had no property 
in the strict sense of the word, and could be sold to another 
proprietor and separated from their fitmilies. But the landlord’s 
interest and the general tone of feeling alike modified practice 
even before the intervention of legislation ; they were habitually 
continued in tlieir holdings, and came to possess in fact a per- 
petual and hereditary enjoyment of them. By a law of Valen- 
tinian I. (377) the sale of these slaves was interdicted unless the 
land they occupied were at the same time sold. The legal dis- 
tinction between the coloni and the. .slave tenants continued to 
exist after the invasions ; but the practical difference was 
greatly attentuated. The colonus often occupied a servile 
mansus, and the slave a mansus originally appropriated to a 
colonus. Intermarriages of the two classes became frequent. 
Already at the end of the 7tli century it does not appear that 
the distinction between them liad any substantial existence. 

The influence of the Northern invasions on the change from 
slavery to serfdom was, in all probability, of little account. 
The change would have taken place, though perhaps not so 
speedily, if they had never occurred. For the developments of 
the Middle Ages see Serfdom and Villen age. 

Modern Slave Trade. — Not very long after the disappearance 
of serfdom in the most advanced communities comes into sight 
the new system of colonial slavery, which, instead of being the 
spontaneous outgrowth of social necessities and subserving a 
temporary need of human development, was politically as well as 
morally a monstrous aberration. 

In 1442, when the Portuguese under Prince Henry the 
Navigator were exploring the Atlantic coast of Africa, one of 
his officers, Antam Gonsalves, who had captured some , 

Moors, was directed by the prince to carry them back 
to Africa, He received from the Moors in exchange for 
them ten blacks and a quantity of gold dust. This excited the 
cupidity of his fellow-countrymen ; and they fitted out a large 
number of ships for the trade, and built several forts on the 
African coast. Many negroes were brought into Spain from these 
Portuguese settlements, and the colonial slave trade first appears 
in the form of the introduction into the newly -discovered western 
world of descendants of these negroes. When Nicolas de 
Ovando was sent out in 1502 as governor of Haiti, whilst 
regulations, destined to prove illusory, were made for Hie pro- 
tection of the natives of the island, permission was given to carry 
to the colony negro slaves, born in Seville and other parts of 
Spain, who had been instructed in the Christian faith. It appears 
from a letter of Ovando in 1503 that there were at that time 
numbers of negroes in Haiti ; he requested that no more might 
i be permitted to be brought out,. In 1510 and the following years 
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King Ferdinand ordered a number of Africans to be sefit to 
that colony for the working of the mindj. » 

Before this time Columbus had proposed an exchange of his 
Carib prisoners as slaves against live stoc)c to be furnished to 
Haiti by Spanish merchants. He actually sent home, in 1494, 
above 500 Indian prisoners taken in wars with the caciques, 
who, he suggested, might be sold as slaves at Seville. But, 
after a ro>'al order had been issued for their sale, Queen 
Isabella, interested by what, she had heard of the gentle and 
hospitable character of the natives and of their docility, procured 
a letter to be written to Bishop Fonseca, the .superintendent of 
Indian affairs, suspending the order until inquiry should be made 
into the causes for which they had been made prisoners, and 
into the lawfulness of their sale. Theologians differed on the 
latter question, and Isabella directed that these Indians should 
be sent back to their native country. 

Bartolome de las Casas, the celebrated bishop of Chiapa, 
accompanied Ovando to Haiti, and was a witness of the 
cruelties from which the Indians suffered under his administra- 
tion. He came to Spain in 1517 to obtain measures in their 
favour, and he then made the suggestion to Charles that each 
Spanish resident in Haiti should have licence to import a 
dozen negro slaves. Las Casas, in his Historia de las Indias 
(lib. iii. cap. 101), confesses the error into which he thus fell. 
Other good men appear to have given similar advice about the 
same time, and, as hiis been shown, the practice was not absolutely 
new ; indeed the young king had in 1516, w'hilst still in Flanders, 
granted licences to his courtiers for the importation of negroes 
into the colonies, though Jimenes, as regent of Castile, by a 
decree of the same year forbade the practice. The suggestion of 
Las Casas was no dtiubt made on the ground that the negroes 
could, lyetter than the Indians, bear the labour in the mines, 
which was rapidly exhausting the numbers of the latter.^ He 
has sometimes on this plea been exonerated from all censure ; 
but, though entitled to honour for the zeal which he showed on 
behalf of the natives, he must bear the blame for his violation 
or neglect of moral principle. His advice was unfortunately 
adopted. “Charles,” says Robertson, “ granted a patent to 
one of his Flemish favourites, containing an exclu.sivc right ” 
of supplying 4000 negroes annually to Haiti, Cuba, Jamaica 
and Porto Rico. “ The favourite sold his patent to some Genoese 
merchants for 25,000 ducats” ; these merchants obtained the 
slaves from the Portuguese ; and thus was first systematized 
the slave trade between Africa and America. 

The lir.st £ngli.shinan who engaged in the traffic wa.s Sir John 
Hawkins {q-v.). The English slave traders were at lir.st altogether 
Bartmud o^^^pied in supplying the Spanish settlements. Indeed 
B gimna. Ehzabeth passed without any English colony 

having been permanently e.stabUshed in America. But in 1O20 a 
Dutch .ship from the coast of Guinea visited Jamestown in Virginia, 
and sold a part of her cargo of negroes to the tobacco-plantcrs. 
This was the first beginning of slavery in British America ; the 
number of negroes was afterwards continually increased — though 
apparently at first slowly — by importation, and the field-labour was 
more and more performed by servile liands, so tliat in 1790 the state 
of Virginia contained 200,000 negroes. 

The African trade of England was long in the hands of exclusive 
companies ; but by an act of the first year of William and Mary it 
became free and open to all subjects of the crown. The African 
Company, however, continued to exist, and obtained from time to 
time laig(‘ parliamentary grants. By the treaty of Utrecht the 
asiento,* or contract for supplying ihe Spanish colonies with 4800 
negroes annually, which had previously passed from the Dutch to 
the French, was transferred to Great Britain ; an Enghsh company 
was sto enjoy the monopoly for a period of thirty years from 1st 
May ,1713. But the contract came to an end in 1739, when the 
complaints of the English merchants on one aide -and of the Spanish 
ofiicials on tlie other rose to ouch a height iiiat Philip V. declared liis 


^ The Spaniards, in the space of fifteen years subsequent to the 
discover of the West Indies, had, as Robertson mentions, reduced 
tlic natives of Haiti from a milhon to 60,000. 

® The Spaniards were prevented ifom forming establishments on 
the African coast by the Bull of Demarcation (“ Inter cactcra ") of 
Pope Alexander VI. (1493), which forbade their acquiring territory 
to the east of the meridian line of 100 m. west of the Azores. They 
could thfereore supply tllcif American polisessions with slaves only 
by contracts with •Other •pebters. 


determination to revoke the asiento, and Sir Robert Walpole was 
lorced by popular feeling into war with Spain. Between 1680 and 
1700 about 140,000 negroes were exported by the African Company, 
and 160,000 more by private adventurers, making a total of 300,000. 
Between 1700 and the end of 1786 as many as 610,000 were trans- 
ported to Jamaica alone, which had been an Englisli possession 
since 1655. Bryan Edwards estimated the total import into all the 
British colonies of America and the West Indies from’ 1680 to 
1786 at 2,130,000, being an annual average of 20,095. The British 
slave trade reached its utmost extension shortly bolore the War of 
American Independence. It was then carried on principally from 
Liverpool, but also from loiiidon, Bristol and Lancaster ; the entire 
numljer of slave shijis sailing from those ports was 192, and in them 
space was provided for the transport of 47,146 negroes During the 
war the numlier decreased, but on its termination the trade im- 
mediately revived. When Edwards wrote (1791), the number of 
European tactories on the coasts of Africa was 40 ; of these 14 were 
English, 3 French, 15 Dutch, 4 Portuguese and 4 Danish. As correct 
a notion as can he obtained of the numbers annuaily exported from 
the continent about the year 1790 by traders of the several European 
countries engaged in the trallic is supplied by tlie following state- 
ment : — " By the British, 38,000 ; by the French, 20,000 ; by Ihe 
Dutch, 4000; by the Danes, 2000; by the Portuguese, 10,060; 
total 74,000.*' Thus more than half the trade was in British hands. 

The hunting of human beings to make tliem slai es was greatly 
aggravated by the demand of the European colonies. The native 
chiefs engaged in forays, sometimes even on tiieir own _ . 
subjects, for the purposeol procuring slav'-s to beexchanged ^ ® 

for Western commodities. They oUen set fire to a village ^ 

by night and captured the inhabitants when trying to 
escape. Thus all tfiat was shocking m the liarbansm of Africa was 
multiplied and intensified by this foreign stimulation. Exclusive 
of the slaves who died before they sailed from Africa, 12 J % were lost 
during tlieir passfige to the West Indies ; at Jamaica 4^ % died whilst 
in the harlxiurs or before the sale and one-lhird more in the " season- 
ing." Thus, out of every lot of 100 shipped from Africa 17 died in 
about 9 ■weeks, and not more tlian 50 lived to be effective labourers 
in the isLiuds. 'J'he circumstances of their subsequent life on the 
plantations were not favourable to the increase 01 their numbers. 
In Jamaica there were in 1690, 40,000 ; from that year till 1820 there 
were imported 800,000 ; yet at the latter date there were only 
340,000 in the island. One cause which prevented the natural in- 
crease of population was the inequality in the numbers of the sexes ; 
in Jamaica alone there was in 1789 an excess of 30,000 males. 

Movement against ihe Slave Trade, — When the nature of the 
slave trade began to be understood by the public, all that 
was best in England was adverse to it. Among those 
who denounced it — besides some who.se names are now ^ 
little known, but art recorded in the pages of Clarkson — ^were 
Baxter, Sir Ricliard Steele (in Inkle and Yarico\ the poets 
Southern (in Oroonoko^ Pope, Thomson, Shenstone,' Dyer, 
Savage and above all Cowper (see his Charity , and Task, bk. 2), 
Thomas Day (author of Salford and Merton), Sterne, Warburton, 
Hutcheson, Beattie, John Wesley, Whitfield, Adam Smith, 
Millar, Robertson, Dr Johnson, Paley, Gregory, Gilbert Wake- 
field, Bishop Porteus, Dean Tucker. The question of Uie legal 
exisjtence of slavery in Great Britain and Ireland was raised in 
consequence of an opinion given in 1729 by Yorke and Talbot, 
attorney-general and solicitor-general at the time, to the effect 
that a ^ve by coming into those countries from the West Indies 
did not become free, and might be coxnjjelled by his master to 
return to the plantations. Chief- Justice Holt had expressed a 
contrary opinion ; and the matter was brought to a final issue 
by Granville Sharp in the case of the negro Somerset, It was 
decided by Lord Mansfield, in the name of the whole bench, on the 
22nd of June 1772, that as soon as a slave set his foot on the soil 
of the British islands he became free. In 1776 it was moved in 
the House of Commons by David Hartley, son of the author of 
Observations on Man, that “ the slave trade was contrary to the 
laws of God and .the rights of men ” ; but thi? motion^— the 
first which was made on the subject — failed. 

The first persons in England who took united practical action 
against the slave trade vrere the Quakers, following ihe expression 
of sentiment which had emanated so early as 1671 from their 
founder George Fox. In 1727 they dcclaied it to be “not a 
commendable or allowed ” practice ; » in 1761 they excluded 
from their society all who should be found concerned in it, and 
issued' appeals to their members and the public . against the 
system. In .1 783 there was fotmod among * them an lassociation 
“ior the xiheiand liberation of "Ihci negro ishver mvtJhe^We 
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Indies, and for the discouragement of the slave trade on the 
coast of Afr i ca. ’ * This was the first society established in England 
for the purpose. The Quakers in America had taken action on 
the subject still earlier than those in England. The Pennsyl- 
vanian Quakers advised their members against the trade in 1696 ; 
in 1754 they issued to their brethren a strong dissuasive against 
encouraging it in any manner; in 1774 all persons concerned 
in the traffic, and in 1776 all slave holders who would not emanci- 
pate their slaves, were excluded from membership. The Quakers 
in the other American provinces followed the lead of their 
brethren in Pennsylvania. The individuals among the American 
Quakers who laboured most earnestly and indefatigably on 
behalf of the Africans were John Woolman (1720-1773) and 
Anthony Benezet (1713-1784), the latter a son of a French 
Huguenot driven from hrance by tlie revocation of the edict of 
Nantes. The former confined his efforts chiefly to America and 
indeed to his coreligionists there ; the latter sought, not without 
success, to found a universal propaganda in favour of abolition. 
A Pennsylvanian society was formed in 1774 by James Pemberton 
and Dr Benjamin Rush, and in 1787 (after the war) was recon- 
structed on an enlarged basis under the presidency of Franklin. 
OlhcT similar associations were founded about the same time 
in different parts of the United States. The next important 
movement took place in England. Dr Peckard, vice-chancellor 
of the university of Cambridge, who entertained strong con- 
victions against the slave trade, proposed in 1785 as subject for 
a Latin prize dissertation the question, “ An liceat invitos in 
ser\'itulem dare.” Thomas (Clarkson obtained the first prize, 
translated his essay into English in an expanded form, and 
published it in 1786 with the title Essay on the Slavery and 
Commerce of the Human Species. In the process of its publication 
he Wits brought into conUict with several persons already deeply 
interested in the question ; amongst others with Granville Sharp, 
William 1 lillwyn (an American by birth, who had known Benezet), 
and Ifie Rev. James Ramsay, who had lived nineteen years in 
St Christopher, and had published an Essay on the Treatment and 
Conversion of the African Slaves in the British Sugar Colonies. 
The distribution of (Clarkson’s book led to his forming connexions 
with many persons of influence, and especially with William 
W ilberforev (q.v.). A committee was formed on the 22nd of May 
1787 for the aliolition of the slave trade, under the presidency of 
Granville Sharp. It is unquestionable that the principal motive 
power which originated and sustained their efforts was Christian 
principle and feeling. The most earnest and unremitting 
exertions were made by the persons so associated in investigating 
facts and collecting evidence, in forming branch committees and 
procuring petitions, information and support of those who pleaded 
the cause in parliament. To the origi nal members Were afterwards 
added several remarkable persons, amongst whom were Josiah 
Wedgwood, Bennet Langton (Dr Johnson’s friend), and, later, 
Zachary Macaulay, Henry Brougham and James Stephen. 

In consequence of the numerous petitions presented to parlia- 
ment, a committee of privy council waS appointed by the crown 
in 1788 to inquire concerning the slave trade; and Pitt 
moved that the Ilouse of Commons should early in the next 
session take the wal^ject into consideration. Wilberforce’s first 
motion for a comrtifetee of the whole House upon the question 
was made on the of March 1789, and this committee pro- 
ceeded to business on the 12th of May of the same year. After 
an admirable speech, Wilberforre laid on the table twelve 
resolutions whic;h were intende<l as the basis of a future motion 
for the abolition of the trade. The discussion of these was post- 
poned to the next session, and in 1790-1791 evidence was ^en 
upon them. At length, on the i8th of April of the latter year, 
a motion was madfe^ for the introduction of a bill to prevent the 
further importation of slaves into the* British colonies in the 
West Indies. Opinion had been prejudiced by the insurrections 
in St Domingo and Martinique, and in the British island of 
Domifiica; and the motion was- defeated by 163 votes ^against 
88. I-egislative sanction was^ however, given to the establish- 
ment of the $ierra Leone Company, for the doloiiiliation of a 
district on the wekk coast of Africa and the discouragement of 


the slave trade there. It was hoped at the time that &at place 
would become the^enlre from which the civilization of Africa 
would proceed ; but this expectation was not fulfilled. On the 
2nd of April 1792 Wilberforce again moved that the trade oujjht 
to be abolished ; aft amendment in favour of gradual abolition 
was carried, and it was finally resolved that the trade should cease 
on the ist of January 1 796. When a similar motion was brought 
forward in the Lords the consideration of it was postponed to the 
following year, in order to give time for the examination of wit- 
nesses by a committee of the House. A bill in tlie Commons in 
the following year to abolish that part of the trade by which 
British merchants supplied foreign settlements with slaves was 
lost on the third reading ; it was renewed in the Commons in 
1794 and carried there, but defeated in the Lords. Then followed 
several years during which efforts were made by the abolitionists 
in parliament with little success. But in 1806, Lord Grenville 
and Fox having come into power, a bill was passed in both Houses 
to put an end to the British slave trade for foreign supply, and to 
forbid the importation of slaves into the colonies won by the British 
arms in the course of the war. On the loth of June of the same 
year Fox brought forward a resolution “ that effectual measures 
should be taken for the abolition of the African slave trade in such 
a manner and at such a period as should be deemed advisable,” 
which was carried by a large majority. A similar resolution 
was successful in the House of Lords. A bill was ihen passed 
through both Houses forbidding the employment of any new 
vessel in the trade. Finally, in 1807, a bill was presented by 
Lord Grenville in the House of Lords providing for the abolition 
of the trade, was passed by a large majority, was then sent to the 
Commons (where it was moved by Lord liowick), was there 
amended and passed, and received the royal assent on the 25th 
of March. The bill enacted that no vessel should clear out for 
slaves from any port within the British dominions after the 1st 
of May 1807, and that no slave should be landed in the colonies 
after the 1st of March 1808. 

In 1807 the African Institution was formed, with the primary 
objects of keeping a vigilant watch on the slave traders and 
procuring, if possible, the abolition of the slave trade by the other 
European nations. It was also to be made an instrument for 
promoting the instruction of the negro races and diffusing in- 
formation respecting the African continent. 

The Act of 1807 was habitually violated, as the traders knew 
that, if one voyage in three was successful, they were abundantly 
remunerated for their losses. This state of things, it was plain, 
must continue as long as the trade was only a contraband com- 
merce, involving merely pecuniary penalties. Accordingly, in 
1811, Brougham carried through parliament a bill declaring the 
traffic to be a felony punishable with transportation. Some years 
later another act was passed, making it a capital offence ; but 
this was afterwards repealed. The law of 1811 proved effectual 
and brought the slave trade to an end so far as the British 
dominions were concerned. Mauritius, indeed, continued it for a 
time. That island, which had been ceded by France in 1810, 
three years after the abolition, had special facilities for escaping 
observation in consequence of the proximity of the African Coast ; 
but it was soon obliged to conform. 

The dbdlition ’o^f the Fn^nch Slave trade was preceded by sirogglet 
and excesses. Th^ western part' of St Domingo, nomiimlly belonging 
to Spain, had been occupied by buccaneers, who were 
reopgniz^ and supported by the French government, and 
had been ceded to France at the peace of Ryswick in 1697. SO vast 
was the annual Importation of enslaved negroes into this colony 
before r 79i ‘tha 4 ; 'tht ratio of the blacks to‘ the whites was as x6 to i. 
In that year there were in French St Domingo 480,000 blacks, 
24,000 mnlattoes ^od only 50,000 whites. ^ The French law for the 
regulation of slavery in ‘me plantations, ' known as the Code Notr 
(frarbed under Louis XIV. in 1685), was humane in its spirit; but 
we Ora ' informed' its Were habitually disregarded by 

the ‘plaiiters, 'Whilst tiie free idnlattoea laboured under oenotie griev- 
ances dhd were exposed to irri^ting indignities, A *'.Sociibtb des 
Amis des Noirs *’ was formeld inTaris in 1788‘foV'the hboiftion, not 
Only ‘of H:h8*slaV<f ‘trade, but 6f slavery itself. The pmidont was 
CondOfeet,' and amongst ^the members were tAie' dtic de la Roche- 
fouca'Blt,; the Abbb Gregoire, Brissot, "POtiph o^d La 

^Fdyelstei -Mirabean was an active sympathizer. Th^ great motor 
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of the parallel effort iu England was the Christian spirit ; in F*rat\cc 
it was the enthusiasm of humanity whic^> w%|S associated with the 
revolutionary movement. There were in 1 789 a number ol mulattoes 
in Paris, who had c».imt* from St Domingo to assert the rights of the 

S le of colour in that colony before the national assembly. The 
aration of the Right.-> of Man in August 1789 seemed to meet 
their claims, but in March 1790 the assembly, alarmed by rumours 
of the discontent and disaffection of Ihe planters in St Domingo, 
passed a resolution that it had not been intended to comprehend 
the internal government of the colonies in the constitution framed 
for the mother country. Vincent Oge, one of the mulatto dele- 
gates in Pans, disgusted at the overthrow of the hopes ol his 
race, returned to St Domingo, and on landing in October 1790 
addressed a letter to the governor announcing his intention of taking 
up arms on behall of the mulattoes if their wrongs w'cre not redre.ssed. 
lie rose accordingly with a few followers, but was .soon defeated and 
lorced to take reluge in the Spanish part of the island. He was after- 
wards surrendered, tried and sentenced to be broken on the wheel. 
When the news of tiiis reached Pans, it created a strong feeling 
against the planters ; and on the motion of the Abb6 Gregoire it was 
resolved by the assembly on the i5tli of May 1791 " that the people of 
colour resident in the I'Ycncli colonies, born of free parents, were 
entitled to, as of right, and should be allowed, the enjoyment ol all the 
privileges of French citizens, and among others those of being eligible 
to seats both in the parochial and colonial assemblies.’* On the 23rd of 
August a rebellion of tiie negroes broke out in the northern province 
of St Domingo, and .soon extended to the western province, where 
the mulattoes and blacks combined. Many enormities were com- 
mitted by the insurgents, and were avenged with scarcely inferior 
barbarity. The French assembly^ fearing the loss of the colony, re- 
pealed on the 24th of September the decree ol the preceding May. This 
vacillation put an end to all hope of a reconciliation ol parties in the 
island. Civil comniissioacrvS sent out irom France quarrelled with 
the governor and called the revolted negroes to their assistance. 
The white inhabitants of Cape Francois were massacred and the city 
in great part destroyed by fire. The planters now offered their 
allegiance to Great Britain ; and an English force landed in the 
colony. But it was iiisulhcit*nt to encounter the hostility of the re- 
publican troops and the revolted negroes and mulattoes ; it suffered 
from disease^ and was obliged to evacuate the island in 1798. On the 
departure ot the British tiie government remained in the hands ol 
Tous.saint I'Ouverture {q.v.). Slavery had disappeared : the blacks 
were employed as hired serv'ants, receiving (or tlieir remuneration Uie 
third part ol the crops they raised ; and the population was rajiidly 
rising III civilization and comfort. Tlie whole island was now French, 
the Spanish portion having been ceded by the treaty of Basel. The 
wish of Toussaint was that St Domingo shouia enjoy a practical 
iudcpondeiice whilst recognizing the .sovereignty and exclusive 
commercial rights of France. The issue of the violent and treacliin- 
ouH conduct of Bonaparte towards the island was that the blacks 
drove from their soil the forces sent to subdue them, and founded a 
constitution of their own, which was more than once modified. 
There can be no doubt that the govenimcut of the Restoration, m 
seeking to obtain possession ol the i^daiid, had the intention of re- 
establishing slavery, and even of reopening the slave trade for the 
purpose of recruiting the diminished population. But Bonaparte 
abolished that trade during the Hundred Days, though he also failed 
to wiu back the people of St Domingo, or, as it was now called by its 
original name, Haiti, to obedience. The Bourbons, when again 
restored, could not reintroduce tlie slave trade; the notion of 
conquering the island had to l>e given up ; and its independence was 
formally recognized in 1825 (see H.mti). 

England liad not been the first European power to abolish the 
slave trade ; that honour belongs to Denmark ; a royal order 
was issued on th^ 1 6th of May 1792 that the traffic 
omr** should cease in the Danish possessions from the end of 
movemtat, 1802. The United States had in 1794 forbidden any par- 
ticipation by American subjects in the slave trade to 
foreign countries ; they now prohibited the importation of slaves 
f rom Africa into their own dominions . This act was passed on the 
2nd of March 18073 it did not, however, come into force till 1st 
January 1808. At the congress of Vienna (November 1814) the 
principle was acknowledged that the slave trade should be abolished 
as soon as possible ; but the determination of the limit of time 
was reserv’ed for separate negotiation between the powers. It 
had been provided in a treaty between France and Great Britain 
(May 30 1814) that no foreigner should in future introduce slaves 
into the French colonies, and that the trade should be absolutely 
interdicted to the French themselves after the 1st of June 1819. 
This postponement of abolition was dictated by the wish to intro- 
duce a fresh stock of slaves into Haiti, if that island should be 
recovered. Bonaparte, as we have seen, abolished the French slave 
trade during his brief restoration, and ^is abolition was confirmed 
at the second peace of Paris on the 20th of November, 1815, but it 


was not effectually carried out by French legislation until March 
1818. In January 1815 Portuguese subjects were prohibited from 
prosecuting the trade north of the equator, and the term after 
which the traffic should be everywhere unlawful was fixed to end 
on the 21st of January 1823, but was afterwards extended to 
February 1830 ; England paid £300,000 as a compensation to the 
Portuguese. A royal decree was issued on the lotli of December 
1836 forbidding the export of slaves from any Portuguese posses- 
sion. But this decree was often violated. It was agreed that thf'. 
Spanish slave trade should come to an end in 1820, England paying 
to Spain an indemnification of £400,000. The Dutch trade was 
closed in 1814 ; the Swedish had been abolished in 1813. By the 
peace of Ghent, December 1814, the United States and England 
mutually bound themselves to do ail in their power to extinguish 
the traffic. It was at once prohibited in several of the South 
American states when they acquired independence, as in La 
Plata, Venezuela and Chile. In 1831 and 1833 Great Britain 
entered into an arrangement with France for a mutual right of 
search within certain seas, to which most of the other powers 
acceded ; and by the Ashburton treaty (1S42) with the United 
States provision was made for the joint maintenance of squadrons 
on the west coast of Africa. By all these measures the .slave trade, 
so far as it was carried on under the flags of European nations or 
for the supply of their colonies, ceased to exist. 

Meantime another and more radical reform had been in pre- 
paration and was" already in progress, namely, the abolition of 
slavery itself in the foreign po.ssessions of the several 
states of Europe. When the English slave trade 
been closed, it was found that the evils of the traffic, 
as still continued by several other nations, were 
greatly aggravated. In consequence of the activity of the 
British cruisers the traders made great efforts to carry as many 
slaves as possible in every voyage, and practised atrocities to 
get rid of the slaves when capture was imminent. It was, 
besides, the interest of the cnii.sers, who shared the price of the 
captured slave-ship, rather to allow the .slaves to be token on 
board than to prevent their being shipped at all. Thrice as 
great a number of negroes as before, it was said, was exported 
from Africa, and two-thirds of these were murdered on the high 
seas. It was found also that the abolition of the British slave 
trade did not lead to an improved treatment of the negroes in 
the West Indies. The slaves were overworked now that fresh 
supplies were stopped, and their numbers rapidly dccrea.scd. 
In 1807 there were in the West Indies 800,000 ; in 1830 tliey 
were reduced to 700,000. It became more and more evident 
that the evil could be stopped only by abolishing slavery 
altogether. 

Au appeal was made by Wilbcrforce in 1821 to Thomas Fowell 
Buxton to undertake the conduct of tliis new question in parliament. 
An anti-slavery society was established in 1823, the principal 
members of which, besides Wilbcrforce and Buxton, were Zachary 
Macaulay, Dr Lushington and Lord Suffield. Buxton moved on 
the 5th of May 1823 that the House should take into con- 
sideration the state of slavery in the British colonies. The object 
he and his associates had then in view was gradual abolition bj 
establishing something like a system of serfdom for existing slaves 
and passing at the .same time a measure emancipating all their 
children born after a certain day. Canning carried against Buxton 
and his friends a motion to the effect that the desired ameliorations 
in the condition and treatment of the slaves should be recommended 
by the home government to the colonial legislatures, and enforced 
only in case of their resistance, direct action being taken in the 
single instance of Trinidad, which, being a crown colony, had no 
legislature of its own. A well-conceived series of measures of reform 
was accordingly proposed to the colonial authorities. Thereupon 
a general outcry was raised by the planters at the acquiescence 
of the government in the pnnciples of the anti-slavery party. A 
vain attempt being made in Demerara to conceal from the know- 
ledge of the slaves the arrival of the order in council, they became 
impressed with the idea that they had been sot free, and accordingly 
refused to work, and, compulsion being resorted to, offered resistance. 
Martial law was proclaimed ; the disturbances were repressed with 
great severity ; and the treatment of the missionary Smith, which 
was taken up and handled with great ability by Brougham, awakened 
strong feeling in England against tlie planters. The question, how- 
ever, made little progress in parliament for some years, though 
Buxton, William Smith, Lushington, Broimham, Mackintosh, 
Butterworth, and Denman, with m aid of Z. Macaulay, Jamea 
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'Stephen, and others, continued the struggle, only suspending it 
during a period allowed to the local legislatures for carrying into 
•oftect the measures expected from them. In 1828 the free people 
of colour in the colonies were placed on a footing of legal equality 
with their fellow-citizens. In 1830 the public began to bo aroused 
to a serious prosecution of the main issue. It was becoming plain 
tliat the planters would take no steps tending to tlie future liberation 
of the slaves, and the leaders of the movement determined to urge 
the entire abolition of slavery at the earliest practicable period. The 
government continued to hesitate and to press for mitigations of tht^ 
exi.sting system. At length in 1833 the ministry of Earl Gr^ took 
the question in hand and carried the abolition with little difficulty, 
the measure passing the House of Commons on the 7th of August 
1833 and receiving the Royal assent on the 28th. A sum of 
20 millions sterling was voted as compensation to the planters. A 
.system of apprenticeship for seven years was establisheil as a transi- 
tional preparation for liberty. The slaves were bound to work for 
their masters during this period for three-fourths of the day, and 
were to be liable to corporal punishment if they did not give the 
<lue amount of labour. The master was, in return, to supply them 
with food and clothing. All children under six years of age were 
tt^ l»c at once free, and provision was to be made for their religious 
and moral instruction. Many thought the postponement of emanci- 
])ation unwise. Immediate lilxjration was carried out in Antigua, and 
j>iiblic tranquillity was so far from being disturbed there that the 
Christmas of 1833 was the first for twenty years during which martial 
law was not proclaimed in order to preserve the peace. Notwith- 
sUinding protracted and strenuous opposition on the part of the 
government, the House of Commons passed a resolution against the 
continuance of the transitional system. WTien this was done the 
local legislatures saw that the slaves would no longer work for the 
maslcr.s ; they accordingly cut oft two yeais of the indentured 
apprenticeship, and gave freedom to the slaves in August 1838 
instead of 1840. 

'rhe example of Great Britain was gradually followed by the 
other European states, and some American ones had already 
taken action of the same kind. The immediate emancipation 
of the .slaves in the French colonie.s was decreed by the provisional 
government of 1848. In 1858 it was enacted that every slave 
belonging to a Portuguese subject should be free in twenty 
years from that date, a system of tutelage being established 
in the meantime. This law came into operation on the 29th 
of April 1878, and the status of slaver)’’ was thenceforth illegal 
throughout the Portuguese possessions. The Dutch emanci- 
pated their slaves in 1863. Several of the Spanish American 
.states^ on declaring their independence, had adopted measures 
for the discontinuance of slavery within their limits. It was 
abolished by a decree of the Mexican republic on 15th September 
1829. The government of Buenos Aires enacted that all children 
born to slaves after the 31st of January 1813 should be free ; 
and in Colombia it was provided that those born after the i6th 
of July 1821 should be liberated on attaining their eighteenth 
year. 

Three of the most important slave systems still remained 
in which no steps towards emancipation had been taken — those 
of the Southern United States, of Cuba and of Brazil. 

Slavery was far from being approved in principle by the most 
eminent of the fathers of the American Union. Washington in 
his will provided for the emancipation of his own 
stMiM. slaves ; he said to Jefferson that it was “ among 
his first wishes to see some plan adopted by which 
slavery in his country might be abolished by law,’’ and again he 
wrote that to this subject his own suffrage should never be 
wanting. John Adams declared his abhorrence of the practice 
of slavcholding, and said that ** every measure of prudence ought 
to be assumed for the eventual total extirpation of slavery from 
the United States.” Franklin’s opinions we have already 
indicated ; and Madison, Hamilton, and Patrick Heniy all 
reprobated the principle of the system. Jefferson declared in 
regard to slavery, I tremble for my country when I reflect 
that God is just.” The last-named statesman, at the first 
continental congress after the evacuation by the British forces, 
proposed a draft ordinance (March ist 1784) for the government 
of the North-west Territory, in which it was provided that “ after 
the year x8oo there shall be neither slavery nor involuntary 
servitude m any of the said states, otherwise than in punish- 
ment of crime.” This proviso, however, was lost ; but in the 
Ordinance of 1787 (13 July) for the government of the territory 


of thi United States north-west of the Ohio river, which was 
introduced by Nathan Dnne and probably drafted by Manassch 
Cutler, slavery was forbidden in the Territory. At the con- 
vention of Philadelphia in 1787, where the constitution 
was settled, the sentiments of the framers were against 
slavery ; but South Carolina and Georgia insisted on its 
recognition as a condition of their joining the Union, and 
even an engagement for the mutual rendition of fugitive slaves 
was embodied in the federal pact. The words “ slave ” and 
“ slavery ” were, however, excluded from the constitution, 
“ because,” as Madison says, “ they did not choose to admit 
the right of property in man ” in direct terms ; and it was at 
the same time provided that Congress might interdict the foreign 
slave trade after the expiration of twenty years. It must not 
forgotten that either before or soon after the formation of the 
Union the Northern States — beginning with Vermont in 1777, 
and ending with New Jersey in 1804 — either abolished slavery 
or adopted measures to effect its gradual abolition within their 
boundaries. But the principal operation of (at least) the latter 
change was simply to transfer Northern slaves to Southern 
markets. 

We cannot follow in detail the several steps by which the slave 
power for a long time persistently increased its influence in the 
Union. The acquisition of Louisiana in 1803, whicL ga\e 
a new field for the growth of the slave power, though iK)t made 
in its interest, the Missouri compromise (1820), the annexation of 
Texas (1845), the Fugitive Slave Law(i85o),the Kansas-Ncbraska 
bill (1854), the Dred Scott decision (1857), the attempts to 
acquire Cuba (especially *in 1854) and to reopen the foreign slave 
trade (1859-1860), were the principal steps — only some of them 
successful — in its career of aggression. They roused a deter- 
mined spirit of opposition, founded on deep-seated convictions. 
'J’he pioneer of the more recent abolitionist movement was 
Benjamin Lundy (1789-1839). He was followed by William 
Lloyd Garrison (1805-1879), Elijah P, Lovejoy (1802-1837) — 
a martyr, if ever there was one — Wendell I’hillips, Qiarles 
Sumner, John Brown (b. 1800, hanged 1859), all of whom were 
in their several ways leading apostles or promoters of the cause. 
The best intellect of America outside the region of practical 
politics has been on the anti-slavery side. William E. Channing, 
R. W. Emerson, the poets Bryant, Longfellow, pre-eminently 
Whittier and Whitman, have spoken on this theme with no 
uncertain sound. The South, and its partisans in the North, 
made desperate efforts to prevent tlie free expression of opinion 
respecting the institution, and even the Christian churches in the 
slave states used their influence in favour of the maintenance of 
slavery. But in spite of every such effort opinion steadily grew. 
Public sentiment in the North was deeply stirred by the Uncle 
Tom^s Cabin (1852) of Mrs Harriet Beecher Stowe, which, as 
Senior said, under the disguise of a novel was really a pamphlet 
against the Fugitive Slave Law. It gradually became apparent 
that the question could not be settled without an armed conflict. 
The designation of Abraham Lincoln as president in November 
i860 was the signal for the rising of the South. The North at 
first took arms simply to maintain the Union ; but the far- 
sighted politicians from the first, and soon the whole nation, saw 
that the real issue was the continued existence or the total 
abolition of slavery. (See United States.) 

Tile war was practically closed by the surrender at Appomattox 
(9th April x86t;), but already in 1862 slavery in the Territories 
hiad been abolished by Congress ; on the 22nd of September of 
the same year Lincoln had issued the preliminary emancipation 
proclamation, followed on the 1st of January 1863 by the eman- 
cipation of all slaves in the states in arms against the Union ; 
and in December 1865 a constitutional amendment was ratified 
abolishing and for ever prohibiting slavery lliroughout the 
United States. 

The Spanish slave code, promulgated in 1789, is admitted on 
all hands to have been very humane in its character ; and, in con- 
sequence of this, after Trinidad had become an English 
possession, the anti-slavery party resisted— success- 
fully — the attempt of the planters (18x1) to nave the Spanish hiw 
in that island replaced by the British. But notwithstandi^ tiiit 
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ini]4ues9 of the code, its provisions were habitually and ghiringly 
violate in the colonies of Spain, and in Cuba particularly the coii> 
ditiohs of slavery were very bad. The slave population of the island 
Wa«i estimated in 1792 at 84,000; in 1817 at 179,000 : in 1827 at 
*86,000 ; and in 1843 at 430,000. An act wa§ passed by the Spanish 
legislature in 1870, ]ji‘oviding that every slave who had then passed, 
or should thereafter pass, the ago of sixty should be at once free, and 
that all yet unborn childrp of slaves should also be free. Tlie latter, 
however, were to be maintained at the expense of the proprietors 
up to their eighteenth year, and during that time to be kept, as 
japprentices, to such work as was suitable for their age. Tli was 
known as the Moret Law, having been carried through the house of 
representatives by Seftor Moret y Prendergast, then mini.sler for the 
colonies. By census of i8f»7 there was in Cuba a total popula- 
tion of 1,370,211 persons, of whom 764,750 wore whites and 605,461 
black or coloured ; and of the latter number 225,938 were free and 
379,523 were slaves. In 1873 the Cubans roughly estimated the 
population at 1,500,000 -of whom 500,000, or one- third, were 
slaves. Mr Crowe, consul-general in the island, in 1885, stated that 
" the institution was rapidly dying,- -that in a year, or at most 
two, slavery, even in its then mild form, would be extinct.** 

There was a convention between Great Britain and Brazil in 
1826 for the abolition of the slave trade, but it was habitually 
BraMil violated in spite of tlie English cruisers. In 1830 the 
trallic was declared piracy by tlie emperor of Brazil. 
England asserted by the Aberdeen Act (1845) the right of seizing 
suspected craft in Brazilian waters. Yet by the connivance oi the 
local administrative authorities 54,000 Africans continued to be 
annually imported. In 1850 the trade is said to have been decisively 
put down. The planters and mine proprietors cried out against this 
as a national calamity. The closing of the tralhc made tlie laboiu* 
of the slaves more severe, and led to the employment on tlie planta- 
tions of many who before had been engaged in domestic work : but 
the slavery of Brazil has always been lighter than that of the United 
States. On 28th September 1871 the Brazilian chambers decreed 
tliat slavery should Ixi abolished throughout the emiiire. Though 
existing slaves were to remain slaves still, with the exception of 
those possessetl by the government, who were liberated by the act, 
facilities for emancipation were giv<‘n ; and it was provided that 
all children born of female slave.s after the day on which the law 
passed sfiould be free. They were, however, bound to serve the 
owners of their mothers for a term of 21 years. A clause was in- 
serted to the eflect that a certain sura should be annually set aside 
from fines to aid each province in emancipating slaves by purchase. 
Sevoii years before the passing of tins act the emperor, whose iniluence 
had always been exerted in favour of freodom, had liberated his 
private slaves, and rnany Brazilians after 1871 followed his example. 
I^iiially, in 1888 the chambers decreed the total aoolition of slavery, 
some 700,000 persons being accordingly freed. 

Ill the colonies of more than one JCurojican country, after the 
prohibition of the slave trade, attempts were made to replace it 
H/ffjra/smf ^ system of importing labourers of the inferior races 
aUve under contracts for a somewhat lengthened term; and 
trada. several instances found to degenerate into a 

sort of legalized slave traffic, .‘\bout 1867 we began to 
hear of a system of this kind wliich was in operation between the 
South Sea lsland.s and New Caledonia and the wliite settlements m 
Fiji. It seems Lo have begun in really voluntary agreements ; but 
for tliesc the utis runulous greed of the traders soon Substituted 
methods of fraud and violence. The natives were decoyed into tlie 
labour Ships under false pretences, and then detained by force ; or 
they were seized on slmre or in their canoes and i-arried on board. 
The nature of the engagements to go and work on the plantations 
was not fully explained to them, and they were hired for periods 
exceeding the legal term. The area of this trade was ere long 
further extended. In 1884 attention was drawn in a special degree 
to the Queensland traffic in Pacffic Islanders by the " Hopeful ** 
trials, and a government commission was appointed tQ inquire into 
the methdds followed by labour ships in recruiting the native^ of 
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a system vyliich in tre^cli^ and atrocity was little mUiiox to the 
old African slave tsade. Tneso shameful deeds made the islanders 
r€^.gard it as a duty tto avenge thdr wrongs on any white men they 
could entice upon their shores. The bishop of Melanesia, John 
ColcHdge Pattesqq, fell a victim to this retaliation on the island of 
Nukipu J^otd September 1871, 

We hayq segn that tlie last vpsUges of the ir^pnstrous anpinaly 
of modern, cplpnial slavery are , disaimearing ffpm a)l ciyiUzed 
states and their foreign possessions* It now remains to consider 
the slavery of^ primitive origin which has existed within reepn^ 
times, or continue^! to exist, outside of the Western world* 

Russia, a country which had not the. same historical ante- 
cedents with the Westacu nations, properly so called, and wliich is 
in fact more correctly classed as Kastem, wi^st slavery had dis- 
appear^^, serfdom was in force down to our own days. The rural 
pppylatwa of that country,, at tli^ . earliest period accessible to 


our inquiries, consisted of (i) slaves, (2) free agricultural labourers, 
and (3) peasants proper, who were small farmers or cottiers and 
member.^ of a commune. The sources of slavery were there, _ 
as elsewhere, capture in war, voluntary sale by poor 
freemen Of themselves, sale of insolvent debtors, ancf the 
action of the law in certain criminal cases. In the i8th century we 
lind the distinction between the three classes named above effaced 
and all of them merged in the class of serfs, who were the property 
either of the landed proprietors or of the state. They were not even 
adscripti glebae, though forbidden to migrate ; an imperial ukase of 
1721 says, “ the proprietors sell their peasants and domestic servants, 
not even in families, but one by one, like cattle," This practice, at 
first tacitly sanctioned by the government, which received dues on 
the sales, was at length formally recognized by several imperial 
ukases. Peter the Great imposed a poll-tax on all the members of 
the rural population, making the proprietors responsible for the 
tax charged on their serfs ; and the " free wandering people " who 
wore not willing to enter lUe army were required to settle on the 
land either as members of a commune or as serfs of some projirietor. 
The system of serfdom attaimid its fullest development in the reign 
of Catherine II. The serfs were bought, sold, and given in presents, 
sometimes with the land, sometimes without it, sometimes in families 
and sometimes individually, sale by public auction being alone 'for- 
bidden, as *' unbecoming in a European state." The proprietors 
could transport without trial their unruly serfs to Siberia or send 
them to the mines for life, and those who presented complaints against 
their masters were punished with the knout and condemned to the 
mines. The first symptoms of a reaction appear in the reign of 
Paul (t 796-1801). He issued an ukase that the serfs should not be 
forced to work for their masters more than three days in each week. 
'I'hcrc were several feeble attempts at further reform, and even 
abo«*tive projects of emancipation, from the commencement ot the 
19th century. But no decisive measures were taken before the 
accession of Alexander ll. (1855). That emperor, after the Crimean 
War, created a secret committee composed oi tnc great officers of 
state, called the cliicf committee for peasant afiairs, to study the 
subject of serf-emancipation . Of this body the grand-duke Con- 
stantine was an energetic member. To accelerate the proceedings 
of the committee advantage was taken of the following incident. 
In the LiUiuanian provmces tlie relations of the masters and serfs 
were regulated in tlie time of Nichofiis by what were called in- 
ventories. The nobles, dissatisfied with these, now sought to have 
them revised. The government interpreted the application as im- 
plying a wish for tfie abolition of serfdom, and issued a rescript 
authorizing the formation of committees to prepare definite pro- 
posals for a gradual emaiicipatiou. A circular was soon after sent 
to the governors and marshals of tlie nobility all over Russia proper, 
informing them of this desire of the Lithuanian nobles, and setting 
Out the fundamental principles which should be observed " if the 
nobles of the provinces should express a similar desire. " Public 
opinion strongly favoured the projected reform; and even the masters 
wdio were opposed to it saw that, il tlie operation became uecessary, 
it would be more safely for their interests intrusted to tljc nobles 
than to the bureaucracy. Accordingly during 1858 a committee 
was created in nearly every province in which smdem existed. 
From the schemes prepared by the.se committees, a general plan had 
to be elaborated, and the goyeriimcnt appointed a special imperial 
commi.ssion for tliis purpose. The plan was formed, and, in spite of 
some opposition from the nobles, wliich was suppressed, it became 
law, and serfdora wa3 abolished (iqtli February = 3rd Maich i86i). 
(See liuasiA.) The total number of serfs belonging to proprietors 
at the time of the emancipation was 21,625,609, of whom 20 158,231 
were peasant serfs and 1,467,378 domestic serfs. This number does 
not ineiude the state .serfs, who formed about one-lialf of the rural 
population. Their position had been better, as a rule, than that of 
^ serfs on Wfvat9 estates ; it might indeed, Mr (aftt^ards Sir) 
R. Dt M* Wajlape says, Iw regiirdecl as " an mtermediaj^ position 
between serfage atid freedom.'' Amongst them were ifie serfs on the 
lands formerly bcloiiging to the church, which liad been secularized 
and tr^sformed into state demesnes by Catherine 11 . 'There were 
also serfs op tfie apanages afiected to the use of the impenal family ; 
th^fje amounted to nearly three and a half millions. Tlius by the 
law of 1861 more than forty millions of setfs w<^re emancipated. 

The slavery of ttie'MAhommedan East is usually not the slavery 
of the field but of the household. The slave is a member of the 
family, and is tre^fied with tendoruess and afiection. Thp » 

Koran brejathes^a qopsjtferate and kin^y spirit tojv.ards 
the class,, and encourages manuniission. Ine child of a slave 
girl by her master is bom fh»e, and the mother is uAumly 
raised to be. a free wife. The traifid Sn slaves lias bosh repeatedly 
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of Ihc government offihulU. 

In the days of the colonial alakV trade its African emtre was the 
region about mputh? of the nvem ^J^bar and Bofiny, whither 
the captiye negroes brought from dfetahcee 
in the Interior. many ^lave^'Claifeon teU^. us, ehUib 
annually from this part of the coast as from all the of Africa 
besides, TJae prificipaLcentQia.ftom. wh(eh the teas inmiahsd 
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to Egypt, Turkey, Arabia, and Persia ivere thxee in numben (x) The 
central Sudan appeared to be one vast hunting-ground. Captives 
were brought thence to the slave market of Ku^ in Bomu, where, 
after being bought by dealers, they were, to the number of about 
10,000 annually, marched across the Sahara to Murzuk in Fezzan, 
from which place they were distributed to the norttwm and oaisteni 
Mediterranean coasts. Their sutferings on the route were dreadful ; 
many succumbed and were abandoned. Rohlffi informs us tliat 
*' any one who did not know the way " by which the caravans passed 
“ would only have to follow the bones which lie right and left of 
the track." Negroes wero*al 30 brought to Morocco from the Western 
Sudan and from Timbuktu. The centre of the traffic in Morocco 
was Sidi Haraed ibii Musa, seven days' iouriioy south of Mogador, 
where a great yearly fair was held. The slaves were forwarded 
thence in gangs to different towns, especially to Marrakesh, Fez 
and Mequinez. About 4000 were thus annually imported, and an 
ad vaiorem duty was levied by the sultan, which produced about 
;^4boo of annual revenue. The control now exorcised by the French 
over the greater part -of the western Sudan has deprived Morocco 
of its chief sources of supply. Slavery, however, still flourishes in 
that empire. (2) The basin of the Upper Nile, extending to tho 
great lakes, was another region iuiested by the slave trade ; tlie 
slaves were either smuggled into Egypt or sent by tlie Red Sea to 
Turkey. The khedive Ismail in 1869 appointed Sir Samuel ^ker 
to the command of a large force with which he was " to strike a 
direct blow at the slave trade in its distant nest." The work begun 
by him was continued by Colonel C. G. Gordon (1874 to 1879), but 
under the Madiu and the Klialifa the slave trade was revived. Since 
the recot iquest of the eastern Sudan by an Anglo-Egyptiaii force in 
i«g8 effective measures have been taken to suppress slave raiding 
and as far as possible slavery itself. The conquest of the central 
Sudan states by France — completed in 1910 by tho subjugation of 
‘ Wcidai — has practically ended the caravan trade in slaves across the 
Sahara, (j) Th<^rc was for long a slave trade from the Portuguese 
possessions on the East African coast. The stream of supply came 
mainly from the soutliem Nyaaa districts by tliree or four routes to 
I bo, Mozambique, Augoche and Qiiilimane. Madagascar and the 
Comoro Islands obtained most of their slaves from the Mozambique 
coast. It was believed in 1862 that about 19,000 pas.sed every year 
from the Nyasa regions to Zanzibar, whence large supplies were 
drawn for the markets of Arabia aiad Persia up to 1873. The mission 
of Sir Bartle Frere to the sultan of Zanzibar in 1873 brought about a 
treaty for tlie suppression of the slave trade. It is said that, wliereas 
10,000 slaves formerly passed the southern end of the Nyasa every 
year, in 1876 not more than 38 were known to have been conveyed 
by that route. Lieutenant O’Neill, British consul at Mozambique, 
writing in 1880, fixed at about 3000 the number thou annually ex- 
ported from the coast between the rivers Rovuma and Zambesi. 
With the estabhshment of a British protectorate at Zanzibar, and 
of Britisli and German protectorates on the mainland of East Africa 
and in the region of the head-waters of the Nile, the East African 
slave trade received its death-blow. Slavery itself lias been abolished 
in the Zanzibar, British, German and Portuguese domimons, and had 
ceased in Madagascar even before its conquest by the French. The 
complete control of the seaboard by European powers has rendered 
the smuggling of slaves to Arabia and Persia a difficult and dangermis 
occupation. 

A new era was opened up by the discovery of tho course of the 
Congo by H. M. Stanley, tho founding of the Congo Free Stato by 
Leopold II. of Belgium and the partition of the greater part of 
Africa betv/een various European powers. Though the history of 
the Congo Free Stato affords a painful contrast to tlie philanthropic 
professions of its founder, in other parts of the continent tho cstabluh- 
mt*nt of protectorates by Great Britain, France and Germany was 
followed Ijy strenuous, and largely successful, efforts to put down 
slave raiding. In parts where European authority remained weak, 
as in the hinterland of the Portuguese province of Angola and the 
adjacent regions of Central Africa, native potentates continuod to 
raid their neighbours, and from this region many labourers were 
(up to 1910) forcibly taken to work on the cocoa plantation in St 
Thomas {q.v.). With the accession of Albert I. to tho Belgian 
thnone in 1909 a serious end^voux was made to improve the ^ate 
of affairs in the Congo. At the close of the first decade of the 20th 
century it might be said that over the greater part of Africa slave 
raiding was a thing of tho past. 

Clarkson first, and Buxton iifterwards, whilst they urged all 
other means for the suppression or discouragement of the slave 
trade and slavery, saw cleorfy that the onljr thoroughly effectual 
mnfffrid would be the development* of - legitimate commerce in 
Africa itself. When Buxton publtthCd in 1840 his book entitled 
The Slave Trade and its Remedy ^ ttffs waa the remedy he contem- 
plated. The unfortunate Niger expeditiDa of 184X was directed to 
«im^ia.r encU ; aod it has been motoaadixaore ielt'by all who wese 
interested in the subject that here lies the radical solution of the 
great problem. It was for some time thought that' from Sierra 
Leone as a centre industry and civilization might be difluSed amongst 
the natkma of the contiiMire ; and fn wUaa the ookmy <vhioh in 1x^7 
became the independent republio) of Liberia, had bew founded by 
Asmeans with a similar, object ; but in neither cage have theeo 
expectations been add^ff^aidy fulfilled. 
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times reprinted ; Arthur Helps, Life of Las Casas (1868) ; Bify^ 
EdwardLs, History^ Civil and Commercial, of the British West Indies 
(1793; 5th ed. in 5 vols., 1819) ; Thomas Clarkson, History of the 
Rise, Progress, and Accomplishment of the Abolition of the Afritan 
Slave Trade by the British Parliament (2 vols., 1808) ; T. Fowell 
Buxton, African Slave Trade (2nd txl., 18^8), and The Remedy, a 
Sequel (^40) ; Memoirs of Sir T. Buxton, edited by his^ son 
Charles Buxton (3rd cd., 1849). On North American Slave:^ : G. M. 
Stroud, Laws relating to Slavery in America ( 2 nd ed., mb ) : H. 
Greeley, The American Conflict (1865) ; John E. CalrnOs, Tim Shave 
Power, its Character, Career, ana Probable Designs (1862 ; 2nd ed., 
1803) ; H. Wilson, History of the Rise and Fall of Uie Slave Potver in 
America (Boston, 1872) ; Johns Hopkins Vniversity Studies in 
Historical and Political Science (Baltimore, 1889-1902) ; Du Bbb, 
Suppression of the African Slave Trade to the United States (New 
York, 1896) ; Meniam, The Negro and the Nation (New York, ,1906) ; 
Sir H. H, john.slon, The Negro %n the New World (London, 19x0) ; 
Ballagh, A History of Slavery in Virginia (Baltimore, 1902J ; B. B« 
Miuifora, Virginia’s Attitude toward Slavery (Londott, 1909), and A. 
Johnston, History of American Politics (New Yoik, 4th ed., 1898) ; 
H. E. von HoLst, The Constitutional and Political History of ike 
United States (Cliicago, 1899). On Brazilian : Fletcher and Kidder, 
Brasil and the Brazilians (9th ed., 1879). On Russian Serfdom : 
D. Mackenzie Wallace, Russia (1877). For the African slave trade, 
and Egyptian and Turkish slavery, the Isma^u of Sir S. Baker, Hie 
writings of LirvingStoiic, and the biographies of Gordon may be 
oonsulted, besides the many documents on these subjects published 
by tlie British and Foreign Anti-Slavery Society. There are iwo 
volumes by A, Tourm^nc, entitled rc^ectlvclV Hhtoire de l*esdtai)age 
ancien et moderne (i8TO)‘and Histoire du'seroa^e ancien et moderne 
(1879), which bring together many facts rolati^ to slavery and 
serfdom ; but they are somewhat loose and uncritical ; the author, 
too, repeats himself much, and dwells on mimy topics scarceW if. at 
all connected with his main tliemes ; sec also n. J.‘ Nicbocr, Sldvdtry 
as an Industrial System' (The Hague, \ W. ffi Smith, PoHtioal 
History of Slavery (London, 1903). 'ihe 1 ivgartraiid'most|ihiloBophi- 
cal views •on slavery generally wiU be found hi Hume's essay *^C>n 
the Populousness of Antient Nations/' and m Comte's Philqsopkie 
positive, vol. v., and Politique positive, VOl. ifl. For lU bconomic 
effects, when it is regarded as an organisafion'dfTabour, ri^rellce 
mav be had to Smithes Wealth of Nmior^, book hi; chap. 2; J. S. 
MiU's Political Economy, book ii. chap^ 5, and j.< £. Cairnes^s Sieve 
Power, chap. 2. (J. K. 1 . ; X.) 

SLAVONIC, 0L1>.’ Iw thb ufticle Slays (under Languages) will 
be found a fairly oottxpbteiaccount of Old Slavoair in its ffrkt fomi, 
«s it is taken as representing, save for^a few peculiarities nbtiidud 
in their pkfcce; the PrOtofSlavonic. The rfeaswnsfare there given 
for belisvfefg 'it‘ to bc^ the dialect irf SliYS ' settled sometihel'e 
between Thessdionica and Gomiaiitlnt^e^ and represented now 
by the Bulgarians and Mdeed^^ 

Afut'the language had beeifi^edisy the origlnhl ttanalatibns 
of the New Testameift and Church bddkB no mote 
obnedously adapted to th^'dittleccs ^f f be' variditis peoples/but 
was’ used equafly among= the^Gfeats 

inodaMd to*>the wadi written aM 
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Russians. These insensibly altered them to make the Vords 
easier and allowed their native languages tcf show through ; and 
the same was the case with the Bulgarians, whose language soon 
began to lose some of the characteristics of O.S. Hence our 
earliest MSS. already show departure from the norm which can 
be established by comparison; about a dozen (8 Glagolitic) 
MSS. and fragments afford trustworthy material dating from 
the loth and i ith centuries, but even then the S. Slavs were weak 
in distinguishing t and y, the Russians mixed up q with u, ^ 
with ja and so on ; but in the actual texts great conservatism 
prevailed, whereas any additions, such as colophons or marks of 
ownership, betray the dialect of the writer more clearly, and such 
scraps and a few deeds are our earliest authorities for Servian 
and Russian. But the Church language as insensibly modified 
continued to be the literary language of Croatia until the i6th 
century, of Russia until 1700, and of Bulgaria, Servia and 
Rumania until the early port of the 19th century, and is still 
the litui^ical language of Dalmatia, the Balkans, Russia and the 
Ruthenian Uniates. 

Its literature was enriched in the second generation by the 
works of Clenient, bishop of Ochrida, and John, exarch of Bulgaria, 
and other writers of the time of Tsar Simeon, but it is almost all 
^clesiastical in character. Perhaps the most interesting book 
in Church Slavonic is the Russian chronicle, but that has many 
old Russian fornis. Otherwise certain translations of Greek 
Apocrypha are of importance, especially when the Greek original 
is lost, e.g. the Book of Enoch ; other Apocrypha in Church 
Slavonic are said to have been written by Jeremias, a Bogomil 
priest, but they are probably derived from Eastern sources. Tlie 
Slavonic text of the Bible is not of importance for textual 
criticism, as the translation was made late, and even so has never 
been studied from that point of view. The whole Bible was not 
finished till the 15th century, some of the less necessary books 
being translated from the Vulgate. 

SLAVS. Judged by the language test, and no other is readily 
available, the Slavs are the most numerous race in Europe, 
amounting to some 140,000,000 souls. Outside Europe there 
are the Russians in Siberia, a mere extension of the main body, 
and a large number of emigrants settled in America, where, 
however, although most of the nationalities have their own 
newspapers, the second generation of immigrants tends to be 
assimilated. 

Divisions and Distribution * Slavs are divided geo- 
graphically into Idiree main groups, Eastern, North-Western and 
Southern ; linguistically also the same division is convenient. 

The Russians stand by themselves as the Eastern group. 
They hold all the East European plain from the 27th meridian 
to the Urals, the Finnish and Tatar tribes making up but a small 
proportion of the population; beyond these limits to the east 
they stretch into central Siberia and thence in narrow bands 
along the rivers all the way to the Pacific ; on the west the 
Ruthenians {q.v*) of Galicia form a wedge between the Poles and 
the Magyars and almost touch the 20th meridian. The Russians 
must number 100,000,000. 

The North-Western group includes the Poles, about 1 5,000,000, 
in the basin of the Vistula ; the KLashubes {q,v,\ about 200,000, 
on the coast north-west of Danzig ; the High and Low Sorbs 
{q*v*) or Wends in Lusatia, 180,000 Slavs completely sur- 
rounded by Germans ; the Oechs (Czech, q,v,) in the square of 
Bohemia, making up with their eastern neighbours, the Moravians, 
a people of 6,000,000 in northern Austria surrounded on three 
sides by Germans. In the north of Hungary, connecting up 
Ruthenians, Poles and Moravians, but most closely akin to the 
latter, are 2,500,000 Slovaks (q*v*). With the Sorbs, Poles and 
Kashubes are to be classed the now teutonized Slavs of central 
Germany, who once stretched as far to the north-west as Riigen 
and Holstein and to the south-west to the Saale. They are gener- 
ally called Polabs (9.v.),or Slavson the Elbe, as their last survivors 
were found on that river in the eastern comer of Hanover. 

The Southern Slavs, Slovenes (^.».), Serbo-Croats (see Servia) 
and Bulgarians (see Bulgaria), are cut off from the main body 
by the Germans of Austria proper and the Magyars, both 


of whom occupy soil once Slavonic, and have absorbed much 
Slavonic blood, and by the Rumanians of I’ransylvania and the 
Lower Danube, who represent the original Dacians romanized. 
These Slavs occupy the main mass of the Balkan Peninsula 
downwards from the Julian Alps and the line of the Muhr, 
Drave and Danube. North of this all three races have consider- 
able settlements in southern Hunga^, Their southern boundary 
is very ill-defined, various nationalities being closely intermingled. 

To the south-west the Slavs march with the Albanians, to the 
south-east with the Turks, and to the south and along the Aegean 
coasts they have the Greeks as neighbours. 

Although the Southern Slavs fall into these three divisions, 
lii^uistically the separation is not sharp, nor does it coincide 
with the political frontiers. Roughly speaking, the eastern half 
of the peninsula is held by the Bulgarians, some 5,000,000 in 
number, the western half by the Serbo-Croats, of whom there 
must about 8,000,000. This is the most divided of the 
Slavonic races ; its members profess three forms of religion and 
use three alphabets — the Serbs and Bosnians being mostly 
Orthodox and using the Cyrillic alphabet, but including many 
Mussulmans ; the Croats being Roman Catholics, writing witii 
Latin letters ; and the Dalmatians also Roman Catholics, but 
using, some of them, the ancient Glagolitic script for their 
Slavonic liturgy. The language also f^ls into three dialects 
independent of the religions, and across all these lines run the 
frontiers of the political divisions — the kingdom of Servia (more 
correctly written Serbia); the kingdom of Montenegro; the 
Turkish provinces of Old Servia and Novibazar, still in Turkish 
hands ; those of Bosnia and Herzegovina, annexed by Austria ; 
the coast-line and islands of Istria and Dalmatia, which also form 
part of Austria ; and the kingdom of Croatia, which is included 
m the dominion of Hungary, to say nothing of outlying colonies 
in Hungary itself and in Italy. In the extreme north-west, in 
Camiola, in the southern parts of Styria and Carinthia, and over 
the Italian border in the province of Udine and the Vale of 
Resia live the Slovenes, something under 1,500,000, much divided 
dialectically. Between the Slovenes and the Croats there are 
transition dialects, and about 1840 there was an attempt (Illyrism) 
to establish a common li lerary language. In M acedonia and along 
the border are special varieties of Bulgarian, some of which ^ 
approach Servian. Akin to the Macedonians were the Slavs, who 
once occupied the whole of Greece and left traces in the place- 
names, though they long ago disappeared among th6 older 
population. Akin to the Slovenes were the old inhabitants of 
Austria and south-west Hungary before the intrusion of the 
Germans and Magyars. 

^ History , — ^This distribution of the Slavs can be accounted for 
historically. In spite of traditions {e.g, the first Russian chronicle 
of Pseudo-Nestor)which bring them from the basin of theDanube, 
most evidence goes to show that when they formed one people 
they were settled to the north-east of the Carpathians in the basins 
of the Vistula, Pripet and Upper DnSstr (Dniester). To the 
N. they had their nearest relatives, the ancestors of the Baltic 
tribes, Prussians, Lithuanians and Letts ; to the E. Finns ; to the 
S.E. the Iranian population of the Steppes of Scythia {q*v.)\ 
to the S.W., on the other side of the Carpathians, various Thracian 
tribes ; to the N.W. the Germans ; between the Germans and 
Thraci^s they seem to have had some contact with the Celts, 
but this was not the first state of things, as the Illyrians, Greeks > 
and Italians probably came between. This location, arrived 
at by a comparison of the fragmentary accounts of Slavonic 
migrations and their distribution in historic time, is confirmed 
by its agreement with the place taken by the Slavonic language 
among the other Indo-European languages (see below), and by 
what we know of the place-names of eastern Europe, in that for 
this area they seem exclusively Slavonic, outside it the oldest 
names belong to other languages.* The archaeological evidence 
is not yet cleared up, as, for the period we have to consider, 
the late neolithic and early bronze age, the region above defined 
is divided between three different cultures, represented by the 
fields of urns in Lusatia and Silesia, cist graves with cremation in 
Poland, and the poor and little-l^own graves of the Ihi^r 
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(Dnieper) basin. This variety may to some extent be due to the ancestors of the Wiltzi, a division of the Polabs the Sulaai 
various cultural influences to which the same race was exposed, and the Saboci, whese name is a Slavonic translation of the 
the western division lying on the route between the Baltic and Transmontani of another source. 

Mediterranean, the central being quite inaccessible, the eastern Unless we are to conjecture Stlavani for Ptolemy’s Stavani, or 
part in time showing in its graves the influence of the Steppe to insist on the resemWnce of his Suobeni to Slovene, the name 
people and the Greek colonies in Scythia. There is a gradual Slav first occurs in Pseudo-Caesarius {Dialogues^ ii. iio; Migne, 
transition to cemeteries with Roman objects which shade off P.G. xxxviii. 985, early 6th century), but the earliest definite 
into such as ore certainly Slavonic, account of them under that name is given by Jordanes {Geticaf 

The physical type of the Slavs is not sufficiently clear to help v. 34, 35, c. 550 a.d.) : Dacia . . . ad caronae speciem arduis 
in throwing light upon the past of the race. Most of the modem Alpibus emunitay iuxta quorum sinistrum latus, qm tn aqutUme 
Slavs are rather short-headed, the Balkan Slavs being tall and vergity ah ortu Visiulae fluminis per immensa spatia Venetharvm 
dark, those of central Europe dark and of medium height, the papulosa natio consedtL Quorum nOmina licet nunc per varias 
Russians on the whole rather short though the White and Little familias et loca mutentury principaliter tamen Sclavent et Antes 
Russians are of medium height; in complexion the southern nominantur, Sclaveni a civitate Novietunense (Noviodunum, 
Russians are dark, the northern light, but with less decided Isakoa on the Danube Delta) . . • usque ad Danastrum et in 
colour than fair western Europeans. In spite of the prevalent hoream Viscla tenus commoraniur . , . Antes verOy qua sunt 
brachycephaly of the modern Slavs, measurements of skulls from eorum fortissimiy qua Poniicum mare curvatur a Danastro exten^ 
cemeteries and ancient graves which are certainly Slavonic have duntur usque ad Danaprum ; cf. xxiii. 119, where these tribes are 
shown, against all expectation, that the farther back we go the said to form part of the dominions of Hermanrich. Sclaveni, or 
greater is the proportion of long heads, and the race appears to something like it, has been the regular name for the Slavs from 
have been originally dolichocephalic and osteologically indis* that day to this. The native form is Slovene ; in some cases, 
tinguishable from its German, Baltic and Finnish neighbours. e,g, in modem Russian under foreign influence, we have an a 
In its present seats it must have assimilated foreign elements, instead of the 0, The combination si was difficult to the Greeks 
German and Celtic in central Europe, Finnish and Turkish in and Romans and they inserted i, th or most commonly c, whidi 
Great and Little Russia, all these together with Thracian and continues to crop up. So too in Arabic Saqaliba, Saqldb, The 
Illyrian in the Balkans ; but how much the differences between name has been derived from sl(mOy a word, or slasya, glory, either 
the various Slavonic nations are due to admixture, how much directly or through the -slav which forms the second element in so 
to their new homes, has not been made clear. many Slavonic proper names, but no explanation is satisfactory. 

In spite of the vast area which the Slavs have occupied in The word slave ” and its cognates in most European languages 
historic times there is no reason to claim for them before the date from the time when the Germans supplied the slave-mark^ 
migrations a wider homeland than that above defined beyond of Europe with Slavonic captives. The namc.< 4 «/«we find applied 
the Carpathians; given favourable circumstances a nation to the Eastern Slavs by Jordanes ; it may be another form of 
multiplies so fast {e,g. the Anglo-Saxons in the last hundred and Wend. Antae is used by Procopius (B.G. iii. 14). He likewise 
twenty years) that we can set no limits to the area that a com- distinguishes them from the Sclaveni, but says that both sp(^e 
paratively small race could cover in the course of four centuries, the same language and both were foi^rly called Spori, which 
Therefore the mere necessity of providing them with ancestors has been identified with Serb, the racial name now surviving in 
sufficiently numerous does not compel us to seek for the Slavs Lusatia and Servia. Elsewhere he speaks of the measureless 
among any of the populous nations of the ancient world. Various tribes of the Antae ; this appellation is used by the Byzantines 
investigators have seen Slavs in Scythians, Sarmatians, Thracians, until the middle of the 7th century. 

Illyrians, and in fact in almost all the barbarous tribes which have The sudden appearance in the 6th-century writers of definite 
been mentioned in the east of Europe, but we can refer most of names for the Slavs and their divisions means that by then the 
such tribes to their real affinities much better than the ancients, race had made itself familiar to the Graeco-Roman world, that 
and at any rate we can be sure that none of these were Slavs. it had spread well beyond its original narrow limits, and had 
There is no evidence that the Slavs made any considerable some time before come into contact with civilisation. This may 
migration from their first home until the ist century a.d. have been going on since the ist century a.d., and evidence of 
Their first Transcarpathian seat lay singularly remote from it has been seen in the southward movement of the Costoboci 
the knowledge of the Mediterranean peoples. Herodotus (iv. 17, into northern Dacia (Ptolemy) and of the Carpi to the Danube 
51, 105) does seem to mention the Slavs under the name of (a.d. 200), but their Slavonic character is not established. A few 
Neuri (^.?^), at least the Neuri on the upper waters of the Dnestr ancient names on the Danube, notably that of the river Tsierna 
are in the right place for Slavs, and their lycanthropy suggests {Cerna, black), have a Slavonic look, but a coincidence is quite 
modem Slavonic superstitions ; so we are justified in equating possible. The gradual spread of the Slavs was masked by the 
Neuri and Slavs, though we have no direct statement of their wholesale migrations of the Goths, who for two centuries lord^ 
identity. Other classical writers down to and including Strabo it over the Slavs, at first on the Vistula and then in south Russia, 
tell us nothing of eastern Europe beyond the immediate neigh- We hear more of their movements because they were rsixstt 
bourhood of the Euxine. immediately threatening for the Empire. In dealing with , 

Pliny (iV.H. iv, 97) is the first to give the Slavs a name which Ptolemy’s location of the Goths and Slavs we must regard the 
can leave us in no doubt. He speaks of the Venedi (cf. Tacitus, former as superimposed upon the latter and occupying the same 
Germania, 46, Veneti) \ Ptolemy {Geog. iii. 5. 7, 8) calls them territories. This domination of the Goths was of enormous 
Venedae and puts them along the Vistula and by the Venedic importance in the development of the Slavs. By this we may 
gulf, by which he seems to mean the Gulf of Danzig ; he also explain the presence of a large number of Germanic loan words 
speaks of the Venedic mountains to the south of the sources of common to all the Slavonic languages, many of them words of 
the Vistula, that is, probably the northern Carpathians. The cultural significance. “ King, penny, house, loaf, earring all 
name Venedae is clearly Wend, the name that the Germans have appear in Slavonic ; the words must have come from the Gotbs 
always applied to the Slavs. Its meaning is unknown. It has and prove their strong influence, although the thing.s must have 
been the cause of much confusion because of the Armorican been familiar before. On the other hand “ plough is said to be 
Veneti, the Paphlagonian Enetae, and above all the Enetae- Slavonic, but that is not certain. When the Huns succeeded 
Venetae at the head of the Adriatic, Enthusiasts have set all the Goths as masters of central Europe, they probably made the 
of these down as Slavs, and the last with some show of reason, Slavs supply them with cont^ents. Indeed their easy victory 
as nowadays we have Slovenes just north of Venice. However, may have been due to the dissatisfaction of the Slavs. Priscus 
inscriptions in the Venetian language are suflficient to prove (Mfiller, F,H,G. iv. p. 69, cf. Jord. Get xlix.s58) in his account 
that it was not Slavonic. Other names in Ptolemy which almost of the camp of Attila mentions words which may be Slavonic, 
certainly denote Slavonic tribes are the Veltae on the Baltic, but have also been explained from German. After the fall of 
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the Hunnish power the Eastern Goths and Gepidae pressed 
southwards and westwards to the conqiesttof the Empire, and 
the Lombards and Heruli followed in their tracks. When next 
we get a view of northern Germany we find it full of Slavs, e^g. 
from Procopius (B.G. ii. 15) we know that they held the Mark 
of Brai^enburg by 512 ; but this settlement was effected without 
attracting the attention of any contemporary writer. Modern 
historians seem to fidopt their attitude to the process according 
to their view of the Siavs ; German writers, in their contempt 
for the Slavs, mostly deny the possibility of their having fo*ed 
German tribes to leave tlicir homes, and assume tjiat the ri Aes 
of southern Europe attracted the latter so that they willingly 
gave up their barren northern plains ; most Slavonic authors 
have taken the same view in accordance with the idealistic 
picture of the peaceful, kint^lly, democratic Slavs who contrast 
SO favourably witli the savage Germans and tlieir war-lords ; 
but of late they Imve realised that tlieir ancestors were no more 
peaceful thaai' any one else, and have wished to put down to 
warlike pressure from the Slavs all the sou tli ward movements 
of the German tribes, to whom no choice was left but to try to 
break thro^h the Roman defences. A reasonable view is that 
the expansion of die Eastern Germans in the last centuries b.c. 
was made at the oiqjense of the Slavs, who, while no more peaceful 
than the Germans, were less capable than they of combining for 
successful war, so that Gotlis and others were dwelling among 
them and lording it over them ; that the mutual competitions 
of the Germans drove some of these against the Empire, and 
when this had become weakened, so that it invited attack, 
some tribes and parts of tribes moved forward without any 
pressure from bdiind; tliis took away the strength of the 
Germw dement, and the Slavs, not improbably under German 
otganiaalion, oegained the upper hand in their own lands and 
could evai spread westwards at the expense of the German 
remnant 

Almost as uncertain is the exact time when the Southern Slavs 
began to move towards the Balkans. If already at the time of 
Trajan’s conquests there were Slavs in Dacia, it would account 
for the story in Pis. Nestor that certain Volchi or Vlachi, i»e, 
Romance speakers, had conquered the Slavs upon the Danube 
and driven them to tlw Vistula, for the place that the name of 
Trajan has in Slavonic tradition, and for the presence of an 
agricultural popuiaiion, the Sarmatae Limigantes subject to the 
nomad Sarraatoe on the Theiss. In any case, we cannot 
say that the Slavs occupied any large parts of the Balkan Penm- 
sula before the beginning of the 6th century, when they appear 
in Byzantine history, as a new terror ; there seems to have been 
an invasion in the- time of Justin, and another followed in 527 
(Procopius, BiG. iti. 40 and HisU Arc, 18). At the same time as 
the Slavs, the Huns, the Bulgars, and after 558 the Avars, were 
also making invasions from the same directioiL The first and 
last disappeared like all nomads, but the Bulgars, making them* 
selves lords of one section of the Slavs, gave it their own name. 
By 584 the Slavs had overrun all Greece, and were the worst 
western neighbours of the Eastern Empire. Hence the directions 
how to deal with Slavs .in the Strategieum of the emperor Maurice 
(£. 6cx>) and the Tactics of Leo. 

By the end q( die following century they were permanently 
seeded throughout the whole of the Balkan Peninsula. (For their 
further liistory see Servia, Bulgaria, Bosnia, Dalmatia, 
CtOATiA-SLAVONiA.) These Southern ^vs, though divided 
into nationalities, are closely akin to one another. There is no 
reaisdn' to think the Serbo'Croats an intrusive wedge, although 
Constantine Porphyrogenitus (De adm. Imp, 30-33) speaks of 
tbeir coming from die north in the time of Heraclius— the middle 
of the 7th century. Their dialects shade into one another, and 
Aere is no trace of any. influence of the Nordi-Westem group. 
Constantine was probably led astray by the occurrence of the 
same tribal names in different parts of the Slavonic world. 
Meanwhile the Southern Siavs were cut off from the rest of the 
ilice by the foundation in the 6th century of the Avar kingdom 
in Pannonia, and after its. destruction in the 7th, by the spread 
of - the Germans -southrcastwards, and finally by die incureion of 


another Asiatic horde, that of the Magyars, who- have maintained 
themselves in the midst of Slavs for a thousand years. Their 
conquests were made cliiefly at the expen.se of the Slovenes and 
the Slovaks, and from their languages they have borrowed 
many words in forms which have now disappeared. 

Of the history of the Eastern Slavs, who were to become the 
Russian people, we know little before the coming of the Swedish 
Rus, who gave them their name and organization ; we have but 
the mention of Antae acting in concert with the other Slavs and 
the Avars in attacking the Empire on the lower Danube, and 
scattered accounts of Mussulman travellers, which show that 
they had reached the Don and Volga and stretched up northward 
to Lake Ilmen. The more soutlicrly tribes were tributary to 
the Kliazars. An exact definition of tlie territory occupied by 
each Slavonic people, and a sketch of its history from tlie time 
that it settled in its permanent abode, wall be found either under 
its own name or under that of its country. 

Culture and Religion. — ^J'or all the works treating of Slavonic 
mitiquities we cannot draw a portrait of the race and show 
many distinguishing features, ^vage nations as described by 
the Greeks and Romans are mostly very much alike, and the 
testimony of language is not very easy to use. The general 
impression is one of a people which lived in small communistic 
groups, and was so impatient of authority that they scarcely 
combined for their x>wn defence, and in spite of individual bravery 
only became formidable to otliers when cemented together by 
some alien element : hence they all at one lime or onotlier fell 
under an alien yoke ; the last survivals of Slavonic licence being 
the vede of Novgorod, and the Polish diet with its unpractical 
regard for any minority. 'J'he Slavs were acquainted with the 
beginnings of the domestic arts, and were probably more given 
to agriculture than the early Germans, though they practised 
it after a fashion which did not long tie them to any particular 
district— for all writers agree in telling of their errant nature. 
They were specially given to the production of honey, from which 
they brewed mead. They also appear to have been notable 
swimmers and to have been skilled in the navigation of rivers, 
and even to have indulged in maritime piracy on the Aegean, the 
Dalmatian coast and most of all the Baltic, where the island of 
Riigen was a menace to the Scandinavian and German sea-power. 
The Oriental sources also speak of some aptitude for commerce. 
Their talent for music and singing was already noticeable. Of 
their religion it is strangely difficult to gain any real information. 
The word Bogii, “god,” is reckoned a loan word from the 
Iranian Baga. The chief deity was the Thunderer Perfin (cf. 
Lith. Perkunas), with whom is identified Svarog, thegodof heaven; 
other chief gods were called sons of Svarog, Dalbog the sun, 
Chors and Veles, the god of cattle. The place of this latter was 
taken by St Blasius. A hostile deity was Stribog, god of storms. 
There seem to have been no priests, temples or images among 
the early Slavs. In Russia Vladjimir set up idols and pulled 
them down upon his, conversion to Christianity; only the Polabs 
had a highly developed cult with a temple and statues and a 
definite priesthood. But this may have been in imitation of 
Norse or even Christian institutions. Their chief deity was called 
Triglav, or the three-hcaded ; he was the same as Svgtovit, appar- 
ently a sky god in whose, name the monks naturally recognized 
Saint Vitus. The goddesses are colourless personifications, such 
as Vesna, spring, and Morana, the goddess of death and winter. 
The Slavs also believed, and many still believe, in Vily and 
Rusalki, nymphs of streams and woodlands ; also in the Bdba- 
Jagd, a kind of man-eating witcli, and in BSsy, evil spirits, as well 
as in vampires and werewolves. They had a full belief in the 
immortality of the soul, but no veiy clear ideas as to its fate. 
It was mostly supposed to go a long journey to a paradise (raj) 
at the end of the world and had to be equipped for this. Also 
the soul of the ancestor seems to have developed into the house 
or hearth god (Domovdj, Kfet) who guarded the , family. The 
usual survivals of pagan festival at the solstices and equinoxes 
have continued under the form of church festivals. 

CImstiamiy among the 5 /aw.— The means by which was 
effected the conversion to Christianity of the vaorious Slavonic. 
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n^bns has probably had more influence upon their subsequent 
history than racial distinctions or geographical conditions. 

Wherever heathen Slavonic tribes met Christendom missionary 
effort naturally came into being. This seems first to have been 
the case along the Dalmatian coast, where the cities retained their 
Romance population and their Christian faith. From the 7th 
century the Croats were nominally Christian, and subject to 
the archbishops of Salona at Spalato and their suffragans. From 
the beginning of the 9th century Merseburg, Salzburg and Passau 
were the centres for spreading the Gospel among the Slavonic 
tribes on the south-eastern marches of the Frankish empire, 
in Bohemia, Moravia, Pannonia and Carinthia. Though we need 
not doubt the true zeal of these missionaries, it was still a fact 
that as Germans they belonged to a nation which was once more 
encroaching upon the Slavs, and as Latins (though the Great 
Schism had not yet taken place) they were not favourable to the 
use of their converts’ native language. Still they were probably 
the first to reduce the Slavonic tongues to writing, naturally using 
Latin letters and lacking the skill to adapt them satisfactorily. 
Traces of such attempts are rare ; the best are the Freisingen 
fragments of Old Slovene now at Munich. 

Jn the eastern half of the Balkan Peninsula the Slavs had 
already begun to turn to Christianity before their conquest by 
the Bulgars. These latter were hostile until Boris, under tlie 
influence of his sister and of one Methodius (certainly not the 
famous one), adopted the new faith and put to the sword those 
' that resisted conversion (a.d. 865). Though his Christianity came 
from Byzantium, Boris seems to have feared the influence of the 
Greek clergy and applied to the Pope for teachers, submitting 
to him a whole series of questions. The Pope sent clergy, but 
would not grant the Bulgarians as much independence as they 
asked, and Boris seems to have repented of his application to him. 
He raised the question at the Council of Constantinople (a.d. 870), 
which decided that Bulgaria was subject to the Eastern Church. 

Cyril and Methodius . — In the same way Rostislav, prince of 
Greater Moravia, fearing the influence of Latin missionaries, 
applied to Byzantium for teachers who should preach in the 
vulgat tongue (a.d. 861). The emperor chose two brothers, sons 
of a Thessalonian Greek, Methodius and Constantine (generally 
known as Cyril by the name he adopted upon becoming a monk). 
The former was an organizer, the latter a scholar, a {milosopher 
and a linguist. His gifts had been already exercised in a mission 
to the Crimea ; he had brought thence the relics of S. Clement, 
which he finally laid in their resting-place in Rome. But the 
main reason for the choice was that the Thessalonians, surrounded 
as they were by Slavonic tribes, were well known to speak 
Slavonic perfectly. On their arrival in Moravia the brothers 
began to teach letters and the Gospel, and also to translate the 
nedessary liturgical books and instruct the young in them. 
But soon (in 864) Rostislav was attacked by Louis &e German 
and reduced to complete obedience, so that there could be no 
question of setting up a hierarchy in opposition to the dominant 
Franks, and the attempts to establish the Slavonic liturgy 
were strongly opposed. Hearing of the brothers’ work Pope 
Nicholas L sent for them to Rome. On their way they spent 
some time with Kocel, a Slavonic prince of Pannonia, about 
Flatten See, and he much favoured the Slavonic books. In 
Venice the brothers had disputes as to the use of Slavonic service- 
books ; perhaps at this time these found their way to Croatia 
and Dalmatia. On their arrival in Rome Nicholas was dead, but 
Adrian II. was favourable to them and their translations, and 
had the, pupils they brought with them ordained. In Rome 
Constantine fell ill, took monastic vows and the name of Cyril, 
and died on the 14th of February 869. Methodius was conse- 
crated archbishop of Pannonia and Moravia about 870, but Kocel 
could not help him much, and the German bishops had him tried 
and thrown into prison ; also in that very year Rostislav was 
dethroned by Svatopluk, who, though he threw off the, Frankish 
yoke, was not steadfast in supportiM the Slavonic liturgy. In 
^73 Pop® Vin. commanded the liberation of Metiiodius 
and allowed Slavonic services, and for the next few years the 
■work of Methodius went well. In 879 he was again called to 


Rom^, and in 880 the Pope distinctly pronotmeed in his faVour 
and restored him tv) his ai^hbishopnc, but made a German, 
Wiching, his sdflragan. Methodius died in 885, and Wiching, 
having a new pope, Stephen V. (VI.), on his side, becaine his 
successor. So me Slavonic service-books and those that used 
them were driven out by Svatopluk and took refuge in Bul^ria, 
where the ground had been made ready for them. Boris, having 
decided to abide by the Greek Church, welcomed Clement, Gorazd 
and other disciples of Methodius. Gement, who was the most 
active in litferary work, laboured in Ochrida ^d’ others in various 
parts of the kingdom. 

In spite of Uie triumph of the Latino - German pa^, the 
Slavonic liturgy was not quite stamped out in the west ; it lieems 
to have survived in out-of-the-way comers of Great Moravia until 
that principality was destroyed by the Magyars. Also during the 
life of Methodius it appears to have penetrated into BdW^mia, 
Poland and Croatia, but all these countries finally accepted the 
Latin Church, and so were permanently cut off from the 
Okhodox Servians, Bulgarians and Russians. 

These details of ecclesiastical history are of great importance 
for understanding the fate of various Slavonic languages, scripts 
and even literatures. From what has been said above it appears 
that Cyril invented a Slavonic alphabet, translated at ahy rate 
a Gospel lectionary, perhaps the Psalter and the chief sfervice- 
books, into a Slavonic dialect, and it seems that ^Methodius 
translated the Epistles, some part of the Old Testament, a 
manual of canon law and further lityrgical matter. Clement 
continued the task and turned many works of the Fathers int6 
Slavonic, and is said to have made clearer the forms of letters. 
What was the alphabet which Cyril invented, where were' the 
invention and the earliest translations made by him, and whp 
were the speakers of the dialect he used, the language we caff 
Old Church Slavonic (O.S.) ? As to the alphabet we have thh 
further testimony of Chrabr, a Bulgarian monk of the next gerierA- 
tion, who says that the Slavs at first practised divination by 
means of marks and cuts upon wood ; then after their baptiskh 
they were compelled to write the Slavonic tongue witli Greek 
and Latin letters without proper rules; finally, by God’s mercy 
Constantine the Philosopher, called Cyril, made them an alphabet 
of 38 letters. He gives the date as 855, six or seven years befoio 
the request of Rostislav. If we take this to be exact Cyril must 
have been working at his translations before ever he went t 6 
Moravia, and the toguage was presumably that with which 
had been familiar at Thessalonica — that of southern Macedonia', 
and this is on the whole the most satisfactory view. - « om 
A t any rate the phonetic framework of the language is 
more near to certain Bulgarian dialects than to any 
other, but the vocabulary seems to have been modified in MbraVii 
by the inclusion 6f certain German and Latin words, especially 
those touching thinp of the Church. These would appear tb havjC 
been already familur to the Moravians through the work of the 
German missionaries. Some of them were superseded when 
became the language of Orthodox Slavs. Kopitar and MiktosiCh 
maintained that O.S. was Old Slovene as spoken by the subjects 
of Kocel, but in their decision much was due to racial patriotism: 
Something indeed was done to adapt the language of the Trans- 
lations to the native Moravian ; we have the Kiev fragments, 
prayers after the Roman use in which occur Moravisms, notably 
c and z where O.S. has it and Irf, and fr^ments at Prague with 
Eastern ritual but Oech peculiarities. Further, the Freisingen 
fragments; though their language is in the main Old Slovene and 
their alphabet Latin, have some connexion with the texts of att 
O.S. Euchologium from Sinai. 

Alphabets. ‘^Sia.vmk languages are written in three alphabets 
according to religious dependence ; Latin adapted to express 
Slavonic sounds either by diacritical marks or else by conven- 
tional combinations of letters ahiOrtg those who had Latin 
services; so-called Cyrillic, whidi is the Greek Liturgical Uncial of 
the 9th century enriched -vrith special signs for Slavonic letters— 
this is used by all Orthodox Slavs ; and Glagolitic, in the “ spec- 
tacled ” form of which certain very early O.S. documents were 
written, and whid) in another, the “ square/’ form has survived 
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as a lilurgical script in Dalmatia, where the Roman Church 
still allows the Slavonic liturgy in the d^oceys of Veglia, Spalato, 
Zara and Sebenicp, and in Montenegro ; the Croats now employ 
Latin letters for civil purposes. 

The annexed table gives these alphabets-^-the Glagolitic in both 
forms with numerical values (columns 1-3) ; the Cyrillic in its 
fullest development (4, 5), with the modern version of it made for 
Russian (6) by Peter the Great’s orders ; Bulgarian uses more 
or less all the Russian letters but the reversed c and the last two, 
while keeping more old Cyrillic letters, but its orthography 
is in such a confused state that it is difficult to say which 
letters may be regarded as obsolete; Servian (7) was reformed by 
Karadzid (Karajich (q,v,)) on the model of Russian, with special 
letters and ligatures added and with unnecessary signs omitted. 
The old ways of writing Slavonic with Latin letters were so con- 
fused and variable that none of them are given. The Cechs first 
attained to a satisfactory r.ystem, using diacritical marks in- 
vented by Hus ; their alphabet has served more or less as a 
model for all the other Slavonic languages which use Latin 
letters, and for that used in scientific grammars, not only of 
Slavonic but of Oriental languages. Column 8 gives the system 
as applied to Croat, and corresponding exactly to Karadzic’s 
reformed Cyrillic, Column 9 gives the 6ech alphabet with the 
exception of the long vowels, which are marked by an accent; in 
brackets are added further signs used in other Slavonic languages, 
e,g. Slovene and Sorb, or in strict transliterations of Cyrillic. 
Polish (10) still offers a compmmise between the old arbitrary 
combinations of letters and the Cech principle of diacritical marks. 
The^ l^t column shows a convenient system of transliterating 
Cyrillic into Latin letters for the use of English readers without 
the use of diacritical marks ; it is used in most of the non- 
linguistic articles in the Encyclopaedia Britannica which deal 
with Slavs. With regard to Glagolitic (derived from Gla^ol, a 
word) and Cyrillic, it is clear that they are closely connected. 
The langu^e of the earliest Glagolitic MSS. is earlier than that 
of the Cyrillic, though the earliest dated Slavonic writing surviv- 
ing is a Cyrillic inscription of Tsar Samuel of Bulgaria (a.d. 993). 
On the whole Glagolitic is likely to be the earlier, if only that no 
one would have made it who knew the simpler Cyrillic. It 
certainly bears the impress of a definite mind, which thought 
out very exactly the phonetics of the dialect it was to express, 
but made its letters too uniformly complicated by a love for little 
circles. A sufficiently large number of the letters can be traced 
back to Greek minuscules to make it probable that all of them 
derive thence, though i^reement has not yet been reached as 
to the particular combinations which were modified to make 
each letter. Of course the modem Greek phonetic values alone 
form the basis. The numerical values were set out according to 
the order of the letters. Some subsequent improvement, especi- 
ally in the pre-iotized vowels, can be traced in later documents. 
The presumption is that this is the alphabet invented by Cyril 
for the Slavs who formerly used Greek and Latin letters without 
system. 

When brought or brought back to Bulgaria by Clement and 
the other pupils of Methodius, Glagolitic took root in the 
west, but in the east some one, probably at the court of Simeon, 
where everything Greek was in favour, had the idea of taking 
the arrangement of the Glagolitic alphabet, but making the signs 
like those of the Uncial Greek then in use for liturgical books, 
usin^; actual Greek letters as far as they would serve, and for 
specifically Slavonic sounds the Gl^olitic signr: simplified and 
made ,to match the rest. Where this was impossible in the case 
of the complicated signs for the vowels, he seems to have made 
variations on the letters A and B. Witii the uncials he took the 
Greek numerical values, though his alphabet kept the Glagolitic 
order . Probably the Glagolitic letters for i and st have exchanged 
places, and the value 800 belonged to i, as the order in CyrSlic 
IS u«, ui, 41. Who invented Cyrillic we know not; Qement 
has been said to have made letters clearer, but only in a 
secondary source, and he seems to have been particularly 
devoted to the tradition of Methodius, and he was bishop 
of Ocbrid%{4^st where Glagolitic survived longest^ 
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bein| hostility to Rome, whereas in Orthodox countries this 
caution was soon seen to be unnecessary. The Glagolitic 
alphabets in the table are copied from Codex Marianus (iith 
century) and the Reims gospel, an O.S. MS. of the 14th century, 
on which the kings of France took their coronation oath. 

As to the special sounds which these various scripts expressed, 
we may notice in the vocalism a tendency to broaden the short 
vowels and to narrow the long ones, a process which has left 
results even where distinctions of quantity no longer exist ; 
further, the many changes which can be followed in historic time 
and are due to the destruction of the old rule of open syllables 
by the disappearance of the half vowels f and u, or to tlieir 
developing into full vowels where indispensable for pronunciation 
(No. I. inf.y But the ruling principle which has determined the 
physiognomy of Slavonic speech is the degree in which consonants 
have been affected by the following vowel. Where tliis has been 
broad, a, <?, w, y, ^r, a, this has resulted only in an occasional 
labialization most noticeable in the case of I ; where it has been 
narrow, «, e , « (once ea or e), f , I, and ^ the result has been palatal- 
ization or “ softening ” in various degrees, ranging from a slight 
change in the position of the tongue producing a faint 7 sound 
in or just af ter the consonant — expressed in column 9 by the sign ', 
and in Cyrillic by the pre-iotizing of the following vowel — to the 
development out of straightforward mutes and sibilants of the 
sibilants, palato-sibilants and affricates s, ,v, i, f, dz, r, di, 6 , 
86 , ike. (see No. 9 and V. inf.). 

Slavonic Languages. — 'J'hc Slavonic languages belong to the 
Indo-European (I.E.) family. Within that family they are very 
closely connected with the Baltic group. Old Prussian, Lithuanian 
(Lithu.) and Lettish, and we must regard the linguistic ancestors 
of both groups as having formed one for some time after 
they had become separated from their neighbours. If the original 
home of the I.E. family is to be set in Europe, we may take the 
Balto-Slavs to have represented the north-eastern extension of it. 
The Balto-Slavs have much in common with the northerly or 
German group, and with the easterly or Aryan group, their next 
neighbours on each side. The Aryans likewise split into two 
divisions, Iranian and Indian, whereof the former, in the Sar- 
matians, remained in contact with the Slavs until after the 
Christian era, and gave them some loan words, e.g. BogHt — Pers. 
Bagfl(god); Russian, Median, (dog). The south- 

eastern or Thracian group (Armenian) and beyond it the Illyrian 
(Albanian) made up the four groups which have sibilants for 

I.E. non-velar gutturals (see inf. No. 9), and in this stand apart 
from most European groups, but in other respects the Balto- 
Slavs were quite European. 

The Baltic group and the Slavs were separated by the marshes 
of White Russia, and after their early oneness did not have 
much communication until the Slavs began to spread. Since then 
the Baltic languages have borrowed many Slavonic words. 
After the Aryans had moved eastwards Slavonic was left in 
contact with Thracian, but we know so little about it that we 
cannot measure their mutual influence. On the other side the 
Germans, beginning as the next group to the Balto-Slavs, and 
having thereby much in common with them (so much so that 
Schleicher wanted to make a Germano-Slavo-Baltic group), have 
never ceased to influence them, have given them loan words at 
every stage and have received a few in return. 

After the Baltic group had separated from the Slavonic, we 
must imagine a long period when Slavonic (SI.) was a bundle of 
dialects, showing some of the peculiarities of the future languages, 
but on the whole so much, alike that we may say that such and 
such forms were common to them all. This stage may be 
called Proto-Slavonic. Except for the few cases where Old 
Church Slavonic (O.S.) has either definitely South Slavonic 
characteristics or peculiar characteristics of its own, as written 
down by Cyril it represents with wonderful completeness Proto- 
Slavonic at the moment of its falling apart, and words cited 
below may be taken to be O.S. unless otherwise designated. 
Some of the main characteristics of the Slavonic languages as 
a whole in relation to I.E. are indicated below; restrictions 
and secondary factors are necessarily omitted. As a rule O.S. 


repsesents the Slavonic languages fairly well, while Latm or 
Greek equivalents ^re^iven as the most familiar examples of 
I.E. Hypothetical forms are starred. 

1. I.E. I becomes (>)*, gostii hostts (acc. pi.); I.E. i>I, 
vUova : vidua ; I.E.*/ > ;, fucka : jus (broth). 

2. I.E. e becomes c, shnft : semen ; I.E. c> 6 berq : jero. 

3. I.E. a and u are alike 0 in SL, oraii : arare ; osmi : octo ; 
I.E. 6 in end syllables, > u; vozu: 6 xos; I.E. d and 6 are alike 
a,lfratru: f rater; duva: duo. 

4. I.E. u becomes y, ty: tu; I.E. d>tt, snUc/ia: nurus, 
Sanskr. snuid : I.E. ># > w, vez^ : veho. 

5. I.E. f and / both long and short survived as vowels, 
written vllku, Sanskr. vgkas, “ wolf ” ; consonantal r and I sur- 
vived unchanged. 

6. I.E. and both long and short ; the former gave f or u ; 
suto : cettium ; the latter § or q, desqii : decern. Consonantal 
M and n mostly survived before a vowel, after it they coalesced 
with it to make the nasal vowels q and f ; pqti : pontis ; pqdi : 

irifiiTToq, 

7. I.E. Aspirates are represented by corresponding sonants, 
berq: ftro; wdd(“ honey,” “mead”): fiWv; mlglai ofilx^rj. 

8. I.E. .f often becomes ch ; veiuchu : vetus ; not always, synu : 
Lithu. sunus, “ son ” ; otherwise ch generally renders Gothic h 
in loan words ; chlbbii : klaibs, “ loaf ” ; chyzu : hus, “ housc.’^ 

9. I.E. velar gutturals k, g, gh and labio-velars q, s, become 
in SI. k, g, g, kljudi : clavis ; qglu : angulus ; mtgla : ofiixh^rf ; Mto : 
tpiis, gm>edox /^ofs, Sanskr. gaui\ snigH: nix, nivem, but the 
Palato-gutturals k, g, gh become SI. 2, z ; des§ti : decern ; zrUno : 
granum ; zima : hiems ; J-ithu. 6 , i,i; deszintiis, zimis, zema. 

10. (a) Gutturals k, g. ch (for s) before e, e (for e), t, i, q and 7 
early in the Proto-Sl. period became 6 , i, 6 , vlUc, voc. of vllku: 
kvKt ; ielqdi : glandis ; plusq, 3rd pi. fr. pluchU : orXewrav. 

(h) Later k, g, ch before 6 , i (for oi or ai), and. sometimes after 
iy f > G cf. otKoi; Iqzif imperal. of Iqgq, 

“ lie ” : Xtyois ; dust, dushhu, nom. loc. pi. of duchu, “ spirit ” ; 
kunqzHi Ger. kuning: “king.” 

{c) I.E. or Proto-SI. sj, zj became i, i, hit, Lithu. siuti, Lat. suo, 
“sew ” ; for *nozjo, “ knife.” 

(d) Non-guttural consonants followed by 7 (tj, dj, nj ; pj, bj, 
^^jy ^/) gave different results (except nj) in different languages 
(see below No. V.), but in Proto-Sl. there was already a tendency 
for the 7 to melt into and so change the consonant, 
n. Proto-Sl. gradually got rid of all its closed syllables, hence— 
{a) Final consonants were dropped. Domu : domus. 

(b) Diphthongs became simple vowels ai, oi > 6 ; levu : laevus; 
vedh : o?8a ; ei > i ; vidu : cJSos ; au, eu, ou'>’U ; ucho : auris. 

12. Proto-Slavonic had long, short and very short or half 
vowels (those expressed above by I and u). It had a musical 
accent, free in its position with dilffercnt intonations when it fell 
upon long syllables. (For the fate of these in different modem 
languages see below, No. VIII.) 

13. ^e phenomena of vowel gradation (Ablaut) as presented 

by Slavonic are too complicated to be put shortly. In 
the main they answer to the I.E., e.g. O.S. birati, berq, si- 
boru ; ^apo^. 

In their morphology the SI. languages have preserved or 
developed many interesting forms. Nouns have three genders, 
three numbers in O.S., Slovene, Serbo-Croat and Sorb (other 
tongues have more or less numerous traces of the Dual), and, 
except Bulgarian, seven cases — Nom., Voc. (not in Gt. Russian 
or Slovene), Acc., Gen., Dat., Instrumental and Locative. The 
Abl. has coincided with the Genitive. 

The -0, •a and -i declensions have gained at the expense of the 
consonantal stems, and phonetic ch^ge has caused many cases 
to coincide especially in the -j decl. The comparative of the 
Adj. is form^ on l.£. models with i<.sj corresponding to 
Latin r < 5, mlnii, gen. miniia, cf. minus, minoris. The pro- 
nominal declension is less well preserved. There is no arti^, 
but i (os) has been added to the adj. to make it definite ; also in 
Bulgarian and in some dialects of Russian d is post^xed as a 
real article. 

The SI. verb has lost moat of the L£. voices^ moods and tenses* 

XXV. 8 a 
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The passive only survives in the pres, and past participle**; of 
the finite moods rthere are but the ind. and*ppt. (almost always 
used as an imperat.) left ; its only old tenses are the pres, and 
the aor., to:wJiich it has added an impf. of its own. There is an 
inf. (in -/z, being an old dat.) and a Bupme \n -iu, an accusative. 
Of active pavtioipleB there are a 'pres, and a past and a second 
past part, used in making compound tenses. There are a solitary 
perfect form, o^Ba, and a solitary fut part, byi^, gen. 

byi^itu i (^ixroi'Tos. The verb has two .stems ; from the 

pres, stem is formed the ind. pres, and impf., the imperat. and 
the act. and pass. pres, participles. All other forms are based 
tipon the infinitive stem. 

Personal Endings : — 

PRIMARY. SECONDARY. 


Non-Themutic. Tliematic. 


Sing. 

Du. 

"Plu?. 

Sing. 

Du. 

Plur. 

Sing. 

Du. 

Plur. 

1. -wt 

-rS 

-mu 

<">) 

“vb 

-mu 

-{m) 


-mu 

2. -si 

-ta 

-k 

-HI 

-ta 

-k 

-u) 

-ta 

-te 

3. -tf 

-ic 

-^it 

-it 

-if 

■{n)a 

-(') 

-te 

-{nt) 


ist Sing. In thematic verbs the vowel + m has given q, but 
there has been a tendency to replace it according to the non- 
thematic analogy, which has necessitated changes in ist plur. 

2nd Sing, -h has given everywhere but in O.S. 

3rd Sing, -it has been dropped everywhere but in Russian, 
where the literary language has tu. The Dual only survives in 
Serb, Sorb, Slovene and O.S., and in these the forms are confused. 

ist plur. -mi has developed a full vowel where the ist sing, has 
replaced the -w. 

The secondary endings have lost their -m, -5, -/ and -ni by 
phonetic change. 

Non-thematic presents are, jtsnit, dfAi, sum ; daml (redupl. for 
Hadmi\ jaml, edo; vM, Sanskr. vedmiy “I wit”; 

imaml (new form of emo)y I have.” 

The aorist has no augment ; it is sigmalic and non-sigmatic. 
The latter or 2nd aor. (cf. Horn. impf. survived only in 

consonant stems and that in O.S. and Old Clech, peku *= cTrecnroi'. 
It was common in the 2nd and 3rd sing, (where the -s- forms would 
mt\xide»x)pebe<i^p«ke-Sy'^p€ke-t * tir€(r<ris, m(r<Tf. The sigmatic 
aorist very rarely and only in consonant stems in O.S. keeps its 
- 5 -, vhii <*vedsu. In stems ending in / j , r or a vowel, s^ch; 
bycku « id^ixra and this ch > 6 before q. The ordinary later form 
for consonant stems inserts a vowel, vedochu. The aorist has 
survived in S. Slavonic and in Sorb, and is found in the older 
stages of the other tongues. The same languages (except 
Slovene) have kept the impf. which was present in Proto-Sl. but 
does not go back to I.E., being formed on the analogy of the aor. 
Withthe aor.has coalesced the opt. biml, ‘"be,” used with the and 
past part, to make a conditional. Stem of pres. part. act. ends 
in -nt- but the consonant decl. has become an -io- decl, so we have 
vesy <LE. ve%qiUi <,*vez(mija as against 

€x®vTos. Pres. part. pass, ends in -mii; it has survived more or 
less in Russian, elsewhere is obsolescent. Past part, act I. b 
formed with I.E. ; nom. sing. masc. -ubs (ciSuls) gave u, 
vidu, having ltd, bym, having been ; but in fern, and oblique cases 
formed as from -io- stem s remained, hence Russian vedhjy 
Past part, act, II. in -i- cf. Lat. bibulus from bibOy used with an 
auxiliary to form post and conditional. Past part, pass, in 

ieriis^tritus: Znanu^^ known, I.E. future having been 
lost, futurity is expressed by an auxiliary bqdq (ero) choitq (will), 
&c. with the inf. or by the pres, form of the perfective verb. 
The Ipassivc is expressed either by the use of the passive 
participles or by the reflexive which can refer to the ist and 
and persons as well as to the jid. 

Syntactical peculiarities of the Sbwonic languages that may 
be noted are a tendency to vuse the genitive instead of the, accu- 
sative (whicb has often coincided in ionn with the nominative) 
in the case lof living beings, masculine -0- stems, and in the plur. ; 
the use of thof enitive lor the accusative or e% m nominative in 
negative clauses ; the dative absolute and the ative as subject 
toan infinitive ; the instrumental instead of the nominative as 


a predicate, and in oratio obliqud the preservation of the tense 
of the original statement instead of our way of throwing it into 
the past. 

In the use of the verbs the development of ** aspects ” makes 
up for the few tenses. Actions (or states) expressed by a verbal 
form have a beginning, a continuance and an end. There are, 
however, some (momentaneous) actions whose beginning and end 
come together and allow no continuance. All verbs fall into two 
great divisions, imperfedive; which express the continuance df 
an action, without regard to its beginning or end, and perfective, 
which express the points of beginning or ending. The continuance 
of an action may be unbroken or may consist of like acts which 
are repeated. So imperfective verbs are divided mto durative, 
as nesti, “to be carrying,” and iterative y as nositiy “to be wont 
to carry ” ; the repeated actspf the iterative can either be each 
of them momentaneous, e.g, Cech, stHleii, “ to shoot,” i.e. “ be 
firing single shots,” or each have some continuance, e.g, nositi 
above, or we can even express the occasional repetition of groups 
of momentaneous actions, c,g, (5ech, stHHvaiiy “ to have the habit 
of going out shooting.” 

Among perfective verbs we have (i) momentaneous y expressing 
action which has no continuance, kriknqtiy “ to give a ciy,” 
sesti, “ to take a seat ” ; (2) finiHvey expressing not the continu- 
ance of the action, though that there has been, but its end or 
completion, naplunitiy “ to fill to the brim ” ; (3) ingressive, 
expressing the moment of beginning an action, md'vlniiy “ to fall 
in love with.” 

As perfective verbs do not express continuance, an idea 
implied in the present, they cannot require a present form, so 
this is used for perfective fulures; e.g. s^dq (pres, form from 
perfective j^s/z)“ “1 shall take a seat,” as opposed to imperfective 
bqdq siditiy “ I shall be sitting.” If a preposition is compounded 
with a durative verb as nesti, “ to carry ” (in general), to be 
carrying,” it makes it perfective, as iznestiy “to carry out” 
(one single action brought to a conclusion), so Eng. “sit” is 
usually imperfective, “ sit down ” perfective. If an iterative has 
a preposition it is mostly used os a durative ; tznositi can 
mean “habitually to carry out” but more often = “ to be 
carrying out,” that is, it supplies the imperfective form to 
izfiesii. The development of this system has enabled some 
Slavonic languages, e.g. Russian, to do with only two tenses, 
pres, and past, to eadi verb morphologically considered, per- 
fective and imperfective verbs supplementing each other ; e.g. 
if we take a Greek verb, the pres. (ind. and infin.) and iriiperf. 
correspond to the present, inf, and past of a Russian imperfective 
verb ; the aor. indie, and inf. are represented by the perfective 
past and infin., which has also to do duty for the Greek perfect 
and plup. ; the future and the future perfect in Greek do not 
express the same distinctions as the imperfective future and 
perfective future (in form a present) in SI., the Greek giving 
chronological order of action, but not giving the distinction of 
aspect, though the iuture perfect is naturally perfective. 

The prepositions are very much like those in other EE. lan- 
guages both in actual forms and in use. 

The formation of the sentence is not naturally complicated ; 
but SI. has in times past been largely influenced by Greek, Latin 
and German with their involved periods ; latterly there has been 
a tendency to follow the simpler models of French and English. 

Such being the Slavonic languages as a whole and regarded in 
their relationship to I.E., they may now be considered in their 
relationship to each other, and some of the principal character- 
istics enumerated upon which their internal classification has 
been founded. More or less complete accounts of each language 
will be found under its name. 

Distinaive Points of Different SI. Languages. (H, i). The 
fate of the Proto-Sl. half vowels a, i, still preserved in O.S., e.g. 
sunHy “ sleep,” dtniy “ day,” is various ; as a rule they disappear, 
a entirely (though when final still written in R.), i leaves a trace 
by softening the preceding consonant. But if needed to eke out 

* Bislg. aaBulparian j t. - d ech ; Ka§. = KaSube ; Lit. R. = Little 
Russian; P.a* Polish; R. — Russian, i.e. Great Russian: Ser. = 
Servian; Wh. R.= White Russian. 
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consonants, in Sorb, Slovak, Lit. R. and mostly in Gt. R., 
u, i develop into full vojvels o, e — R. sonu, gen. sna ; d^enl, gen. 
dn* a. In Polish and CJoch both > but in P. I softens t^ 
preceding cons., in U. it usually does not—*P. jw, dzieU ; U. 
sen, den ; in Slovene and Ser. they are not distingui^ed, 
Slovene m, a or e, san, dan or </m«=Ser. a, san, dan, gen. dana, 
Set. keeping the middle vowel which is dsewhere dropped. 
Bulgarian varies dialectically. 

II. (y.) y only remains in Gt. Russian, Polish and Sorb 
though .still written in Cech ; it has elsewhere become i, but in 
Polish it becomes i after k and g, in Sorb and R. after k, g, ch — 

O. S. kysnijAi, “ go sour,” gybnqtt, perish,” chytfu, “ cunning ” : 

P. kts?tq>6, ginqS, chyter ; R. kisnutl, gibnuti, chit'eru, 

III. (r, /.) The treatment of the liquids varies greatly. 

(a) r is always a lingual trill, never alveolar. In S. Slav, it is 
only softened before j and % — O.S. sorja, “ dawn.” In N.W. and 
E. Slav, r became y' before i , z, e and /. Russian and Slovak 

•have remained at Uiis stage, C., Polish, Kafi. have made f into 
f (rz) in which r and I are run into one. (See Table I.) But 


(j. Mce, trh, vlk, since*, P. scree, iwg, wilk, ^o^e\ '^t.s*efdce, 
torgu, volku, salnce.% • ^ 

{e) Proto-Sl. ru, rl, lu, /I had in S. Slav, and partly in 0. the 
same fate as y, / ; in Polish and R. the vowel comes after the 
liquid. O.S. bruvi, ** brow,” kristu, ** cross,” plutl, ‘‘ flesh,” sHza, 
“ tear ” ; Ser. brv, krst, put, suza ; Slovene, brv, krst, pali, solza,; 
(5. brv, but fdet ' ; P. brew, krzest, ph6, <j)faa ; R. brovi, kt'eslA, 
pio^, sVeza. 

(/) Proto-SL •^y-, *cil-, -fr-, -rf- before a consonant. 

(i.) Type ort, 6U (ert, elt are not certain) beginning a word.— 
The liquid mostly comes first, .sometimes the same vowel persists 
in all languages, e,g, Proto-Sl. '^prdlo (Lithu. arklas, aratrum), O.S,, 
Bulg., Sen, Slovene, R. ralo, U. Polab. P., radio. But PrOfto^-Sl. 
*eldii (Lithu. eldija), O.S. edudiji, ladiji, “ boat,” Ser,, Slovene, 
ladja, R. lodija, C. lodi, Polab, liid*a and *orvn (Pruss. arwts), 
Q.S. ravinu, even,” Ser. rdvan, Bulg. Slovene, rdven,R. rov^enU, 
C. rovn^y P. rbwny show Russian agreeing with N .W . Skv against 
S. Slav. The difference probably depends on intonation. 

(ii.) Type 0rt, toll, tert, telt with a consonant before as well : 


Table I. 



t 

i 1 

€ 

€ 


1 / 

O.S. . . . 

Russian . 
Polish . . 

zmri, “ beast ” 

swV* 

zwierz 

imritt, “ believe ” 

verUti 

wierzyd 

rement, “ strap ” 

r'eniefA 

rzemied 

tr^sq trqseSi, “ tremo ” 
tr'asu t/as'oH 
trzqsq trzqsicsz 

r^ka, “ river ” 

r'bka 

rzeka 

zorja, “dawn” 

zor*a 

zorza 


P. ^ for orig. q does not soften — P. r^ka : O.S. rqka, ” hand.” 

In Sorb such a change only happened after k, p, i, in which case 
High S. has i (written f), Low S. but in Low S., r after k, p, t 
becomes » even before hard vowels : Proto-Sl. irt, “ three,” High 
S. iei, Low S. /flV; Proto-Sl. kraj, “edge,” High S. kraj, Low S. kSaj, 
(b) I occurs in three varieties, I, I, V , but each language lias 
generally either middle I alone or else i andf. Lit. R. and Bulg. 
have all three, I has been arrived at in C. and Slovene by the 
loss of the distinctions, perhaps under German influence ; Ser. 
has I and l\ final I > o\ but I occurs in dialects of all lan- 
guages and was no doubt in O.S., Proto-Sl. and even Balto-Slav. 
It has a velar and a labial element and in most languages tends 
to appear as o, u, v of w, 
though this is only written in 
Ser. and Lit. R. O.S. dalu, 

” gave,” R. daiu, Lit. R. dav, 

R. dav, daw, P. dal 
(dialect da^), C. dal, Ser. dao, 

V is very .soft, like Fr. ville. 

\c) N.W. Slav, keeps -//- -dU 
whereas S. Slav, (except some 
cases of Slovene padl, pleda, 

&c.) and R. drop the t and 
d—G. padl, “fell,” radio, ‘^aratrum,** pletl, “plaited”; O.S. and 
R. palu, redo, plelu, but R. drops I of masa ang. past part. II. 
after other consonants. O.S. neslu, C. nesl, R. ti'esU, 
“ carried.” 

{d) Proto-Sl. I or perhaps ur, |y, ul, il gave S. Slav., C. and 
Slovak g, I written in O.S. ru, rl, lu, ti indifferently, though soft 


the various treatments of this combination are among the chidf 
criteria for classificatiop, esp. the Russian speciality called full 
vocalism (polnoglasie) iorot, toloi, ierei, telet (or ioloi, ieloi) which 
is probably archaic, is one of the chief reasons for putting 
Russian in a separate division ; Polish and Sorb come nearest 
to it, with trot, Hot, tret, ilei, but the N.W. division is not uniform 
as Kasube and the extinct Polab have the interesting forms ioti, 
tldt, trit, tlat, which are partly archaic, partly a transition to the 
most novel forms of tlie southern group to which Cech and 
Slovak^ in this particular accede, irat, dat, trlt, tlk, but after i 
and 2 Ccch has tlat for tlk. Deviations due to intonation have 
not been set forth. (See Table II.) 

Table IL 


IV, The Proto-Slavonic nasals q and § could be either long «r 
short. This distribution is fairly kept in languages which have 
<iuantity and governs the results in Polish in which the nasal 
sound is preserved. The examples below show the main repre- 
sentatives. Traces of nasal pronunciation survive in Bulgarian, 
Slovene and Kalube. (See Table HI.) 


Proto-Sl. Stem. 

R. 

P. 

Polab, Ka§. 

6. 

S.Sl.«.g.O.S. 

♦g^yrf- “ kortus,^* “ town ” 

gorodu 

grid 

gord 

hrad 

gradu 

'^molt- “ hammer ” . » 

mdlotd 

7rdot 

mlat 

mlat 

mlatA 

•ifre-Ger.“>rt-e,’'‘‘ shore” 

b'er'egd 

brzeg 

brig 

breh 

brbgu 

*tHtlk- " milk ”... 

moloko 

ndeko 

ndak — 

mUko 

ndkto 

*%elm- “helm” . . . 

ieVemd or hlomU 



mrnu 

1 

t 

zelobu 

it6b 

(KaS.) 

m 

um 


Table III. 


Proto-Sl. 
lht,9n*, in, en. 

O.S. 

Bulg. usu. 
«, ofa ; e. 

Ser. 
u; e. 

Slovene. 
0,0 e, 4, 

*miinka, “pain” 

mqka 

rndka 

mltka 

moka, monka, 

*mdnkd; “flour” 

mqka 

mufika 

muha 

mdka, m4ka 

*deslhnil, “ ten ” 

desgtl 

desefl 

deset 

desk 

*pentt, “ five ” 

p^& 

peH 

pet 

pit 


and hard may once have been distinguished. Of this group 
Slovene and Ser. later allowed the / to b^ome ol, on or u. Sorb, 
Polish and R. developed various vowels, partly according to the 
•cnieinal quality, .partly according to other influences, e,g, O.S. 
sftdJlce, “ heart ” irugu, “ market, vliku, “ wolf,” slur^e, “ sol ” ; 
Ser. srice, trg, vuk, sunce\ Slovene srdet, trg, volk, solnce 


*57“ 

u, ou; e, i. 

Sorb, High, Low. 
»; a, if, e,i. 

R. 

u; ja. 

P. 

Kadube. 
b *• 

muka 

muka 

mika 

mqka 

mqka 

mouka 

muka 

mukd 

mqka 1 

mqka 

deset 

diesai, iasei 

d'ei'atl 

dziesiqi 

diesic 

pit 

pje6, pU 

fad 

piac>piq6\ 

pic or phfie 


In KaSube q remains ; f becomes nasalized z or l and this may 
lose the nasal or restore it as a full n or m ; it has also nasalized 
all the other vowels and has the power of using nasals in loan- 
wprds^e.g. testamqt, as did O.S. e,g. hol^da, halendae, sqdu^smd, 
PolaBliad q and g — ronka, O.S. rqka, “ hand,” mengsie^mqsa, 
“ camis/^ but swante^sv^td, “ holy.” 
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V. Softening (Palatalization, &c.).—Nothing has so fhuch 
affected Slavonic speech as the effect ofri, f and ; on pre- 
ceding consonants, and the variations produced are among the 
chief points of difference between the languages. 

(a) The gutturals felt this first of all, k, g, r/r, become (I.) 

2f, if i and (II.) c, dz(z), s, and these changes are universal (see lo, 
^ dfb above) except that after the separation of the Slavs 

‘ the same process was continued in tiie S. and E. branches 

even when a v intervened, whereas the N.W. branch remained 
untouched. Proto-Sl . *^kvetu , ‘ ‘ flower,’ ’ *gvhda, “ star '^ivulchvi), 
magi ; O.S. cvetUj dzvesda, (vlusvi) ; R. cvetU, zvhda ; but Oech 
hvhda ; P. kwiatf giviazda. 

(b) The action of / was the most general, influencing the 
dentals in all languages and in some the labials as well, whereas 

the narrow vowels act on the dentals only and that 
not in all languages. The results of Proto-Sl. dj in 
O.S. and Bulg. are the most surprising, giving s/', id', by way of Sc 
and idi{a.s is shown by their agreeing with the results of Proto-Sl. 


sij, skjj e.g. prUWenUf “ deceived,” iSt'qf “ I seek,” cf. R. lUdcnu, 
tSbti), Some Macedonians have the strange result k' and g. 
Among the Serbo-Croats we find every grade between t\d', and 
c\ dz'f or 6, dif the Slovenes having c , j (our y), the 6 echs and 
Sorbs Cf Zf the Poles and Polabs c, dz, and the Russians b and i ; 
the fate of ktj and gtj has been the same as that of tj throughout. 

(c) Before the narrow sounds I, if r, e and the descendants of f 
there has resulted a later softening which has gone farthest in 
^ ^ Low Sorb, producing S and and in High Sorb and 
Polish, 6 and di, not so far in Gt. R. where d' remain, 
Wh. R. is intermediate with now 6, dif now d ' ; in 6. even 
d^ only conw before I, i and e. In S. Slavonic this effect is 
dialectical. V. iUOf ” ))ody,” dUatif “make,” dcseif “ten”; 
P, ciadOf dzidOf dziesi^6 ; High Sorb, diesai ; Low Sorb, iasei ; 
Wh. R. ielOf dielOf diekab ; Gt. R. niOf d'UOf d'es'atl 
{d) Sf Zf n, before / gave if if n' throughout (No. lo, r, df above). 
g g ^ Before the narrow vowels thev give if if k in Sorb, 

‘ *' Polish, Slovak and Russian, but Cech has no ^ or i nor ji 

before e nor always before t ; S. Slavonic has n' before Other- 
wise in it such softening is only dialectical, but Bulgarian forms a 
transition to Russian. 

(e) In Polish and Sorb we have the labi^Js /?', b^ (/'), v', w' 
softening before / and the narrow vowels, in Oech only before i, 
in Slovak nowhere. In S. Slavonic they only soften 
J ‘ before ; and then the ; appears as V (/)/', W', iz', mV), 
invariably in Serb, generally in Slovene, generally too 
in Russian, but there before the narrow sounds of newer for- 
mation they can all be softened in the ordinary way (/>', b', f, v', 
m')f in Bulgarian this I has disappeared and we have p*, b', m\ 
But O.S, followed the S. Slav, rule ; and the I was probably once 
present in N.W. Slav. It remains everywhere in one or two 
roots — O.S. pVt(jq (ttti'w for spiup), R. pluju, P. pluj^, otherwise 
O.S. zemVa, R. z^emVa, P. ziemia, ^*humus.^* 

On the whole the. various languages do not differ much in 
principle in the treatment of /, but softening before I, i, e, i, g, 
seems to have its extreme point in P., Kas. and Polab, spreading 
from tjhem to Sorb, White Russian and Gt. Russian ; 6 ech, 
Slovak and Lit. Russian have it in a far less degree, and in 
S. Slavonic it is very little developed. 

VI. Right across the Slavonic world from W. to E. g has 
become A, leaving^ the N. and the S. untouched. This 
change is found in Cech, Slovak, High but not Low 
Sorb, is traceable in Polish, and characteristic in White, South 
Gt. Russian and Lit. Russian, also in the Russian pronunciation 
of Ch. Slavonic. The h produced is rather the spirant gh than the 
true aspirate. Low Sorb, R., O.S., &c., gora, P. gSra, “moun- 
tain.” 0,j Slo’N^ak, High Sorb, Wh. and Lit. R, kora, 


VII. Common Slav je and ju beginning a word appear in R* 
as £> and m; O.S. jedinu, “one,” juckaf “broth”; R. odinU, 
ucha, 

VIII. Proto-Sl., as we have seen, had long, short and very short 
or half vowels and a musical accent with differing intonations. 
O.S. was probably similar, but we have no suffi(!ient 
materials for determining its quantities or accents 
systematic writing of the latter only came in from the^ 

14 th century. The fate of the half vowels we have seen (I.), 
Traces of fomier long vowels are very clearly to be seen in Sorb, 
Polish and Lit. R., and less clearly in Bulg. and Gt. R., all of 
which have lost distinctions of quantity ; Sl^wene can have long 
vowels only under the accent. In KaSube, C., Slovak and Serbo- 
Cr. there are also unaccented long syllables. Russian has kept 
the place of the original accent best, next to it Bulgarian ; conse- 
quently it seems very capricious, appearing on different syllables 
in different flexions, but it has become merely expiratory. In 
Slovene it is still musical, but is, so to speak, steadier. For the 


intonations Serbo-Croat is the chief guide, but liere the accent 
intonation is spread over two syllables, in C'roatian {ba dialect), 
the mam stress is usually on the old place, in Ser\'ian (iio dialect) it 
has^sliifted back one. In N.W. Slavonic, with the exception of 
Kaaube, in which it is free, the accent is fixed, in (5., Slovak and 
Sorb on the first syllable of the word, in Polish on the penultimate. 

On the whole it may be said that the geographical classification 
of the Slavs into N.W., S. and E. Slavs is justified linguistically, 
though too much stress must not be laid upon it as the lines of 
division are made less definite by the approximation of the 
languages which come next each other, the special characteristics 
of each group are generally represented in dialects of the others 
if not in the written languages ; also some peculiarities (e.g. VL, 
g^h) run right across all boundaries, and secondary softening 
runs from N. to S., becoming less as it goes away from Poland 
(V., c\ In fact, the triple division might be purely arbitrary but 
for the fact that the belt of Germans, Magyars and Rumanians 
has made impossible the survival of transitional dialects con- 
necting up Cech with Slovene, Slovak with Servian, Russian with 
Bulgarian. Slovak, as it were, just fails to be a universal link : 
in the north Russian and Polish have much in common, but 
Lithuania made some sort of barrier and the difference of 
religion favoured separate development. 

In the north Polish is closely connected with KaSube, and 
this with Polab, making the group of L'ach dialects in which the 
nasals survived (IV.). The two Sorb dialects link the L'achs 
on to the Cechs and Slovaks, the whole making the N.W. group 
with its preference for s, 5 as against i, i (which were perhaps 
unknown to Polab, V. b), its b’ as against bV (V. <?), its keeping 
kv* and gv* (V. a), tl and dl (III. c), its f (III. a, not in Slovak) and 
the fixed accent (VIII. not in Kafi.). The whole group (except 
Sorb) agrees with R. in having lost the aor. and impf. Yet 
C. and Slovak agree with S. Slav, in irat, trk (III. /, ii.) in survival 
of f and Z (III. d) and of quantity (VIII.). Again, Slovene has 
occasional //, dl (111. c), and its accent and quantity are not quite 
southerly, but its many dialects shade across to Croat and Servian, 
and they must all be classed together for the fate of dj (V. h) 
and f (IV.). The Sopey and Macedonians, among their numer- 
ous dialects, make a bridge between Servian and Bulgarian. 
The special mark of the latter is tj, d^ > h, id, which is the main 
hilological argument for making O.S. Bulgarian. In general 
. Slav, shows less soft letters thSjT N.W. and E. (V. c and d). 
It shares with Russian bl < bj (V. e), tlfdl>l (III. c), kv*, pf'>cv 
zv (V. a) and the general loss of f (IV.), and is closer to it in the 
fate of fjf dj (V. 0 ), Bulgarian, especially in some dialects, is, as it 
were, a transition to Russian, e,g, in accentuation. 

Russian stands by itself by its torot, tolot (III. /, ii.) and its 
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treatment of // and b) and the place of its accent (VIII.) 
in all of which it is rather archaic, while je > o, ju > u (VII.) is 
its own innovation. In its secondary softenings Lit. K., Gt. R. 
and Wh. R. make a gradual bridge between S. Slav and Polish 
(V, c-ey In common with Polish, R. further has the retention of 
y (II.) and the loss of the aor. and impf. 

Finally, within historic time certain dialects have influenced 
others through literary and political intercourse. O.S. has 
influenced all the Orthodox Slavs and the Ooats, so that Russian 
is full of words with O.S. forms pronounced d la Russe (q> > u, 
f > ja, Jf/' ]> &c.). Oech has almost overshadowed Slovak and 

oarly afforded literary models to Polish. Polish has overshadowed 
Kafiube and much influenced Little and White Russian and Great 
Russian in a less degree. Russian has in its turn supplied 
modern Bulgarian with a model. Again, other tongues have 
contributed something ; in common Slavonic there are already 
German loan words, and others have followed in various periods, 
especially in Oech and Polish, while the very structure of Slovene 
and Sorb has been affected. Polish has adopted many Latin 
words. Bulgarian and Servian received many Turkish words. 
Russian took over many Eastern words in the Tatar period, and 
the common vocabulary of Western civilization since the time 
of Peter the Great, but on the whole, though the Slav easily takes 
to a fresh language, he has kept his own free from great 
admixture. 
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SLAVYANSK, a town of Russia, in the government of Kharkov, 
158 m. by rail S.E. of the town of Kharkov, on the Torets river 
and close by several salt lakes, from which salt is extracted* 
Pop. (1897) 15,644. There are soap, candle and tallow-works. 
Slavyansk carries on a brisk trade in salt, cattle and tallow. 
The ancient name of Slavyansk was Tor. The town, which is 
supposed to occupy the site of a former settlement of the Tories 
(Turks), who inhabited the steppes of the Don, was founded in 
1676 by the Russians to protect the salt marshes. Having 
an open steppe behind it, this fort was often destroyed by the 
Tatars. Its salt trade became insignificant in the i8th century 
and only revived towards the end of the 19th century. 

SLEAFORD, a market town in the North Kesteven or Sleaford 
parliamentary division of Lincolnshire, England, in a fertile 
and partly fenny district on the river Slea. Pop. of urban district 
(1901) 5468. It is 1 12 m. N. by W. from London by the Great 
Northern railway, being the junction for several branchjines and 
for the March-Doncaster joint line of the Great Northern and 
Great Ea.stem companies. The church of St Denis is one of the 
finest in the county, exhibiting transitional Norman work in the 
base of the western tower, which is crowned by an Early 
English spire, which, however, is mainly a copy of the original^ 
The nave is of beautiful late Decorated work with an ornate 
south porch. There is a splendid carved rood screen of oak. 
The chancel is Perpendicular. There are a few picturesque old 
houses. The district is very fertile, and the trade of the town 
is principally agricultural, while malting is also carried on. 

The discovery of numerous coins of the Constantine period, 
the earthworks of the castle-area, and its proximity to the ford 
by which Ermine Street crossed the Witham, point to the prob- 
ability of Sleaford (Slaforde, Lafford) being on the site of a Roman 
settlement or camp, and that the Saxons occupied the site before 
their conversion to Christianity is evident from the large cemetery 
discovered here. Domesday Book records that the manor had 
been held from the time of Edward the Confessor by the bishops 
of Lindsey, whose successors, the bishops of Lincoln, retained 
it until it was surrendered to the Crown in 1 546. It soon after- 
wards passed to the family of Carr and from them, by marriage, 
in 1688 to John Hervey, afterwards carl of Bristol. The quadri- 
lateral castle, with its square towers and massive keep, was built 
by Alexander, bishop of Lincoln, and became one of the chief 
episcopal strongholds. King John rested here in 12 16 after his 
disastrous passage of the Wash, and in 1430 Bishop Richard 
Fleming died here. The castle was in good repair on its surrender 
in 154b, but was di.smantled before 1600. Sleaford never became 
a municipal or parliamcntar}^ borough, and the government was 
manorial,. the bishops possessing full jurisdiction. The towns- 
folk however, largely organized in the gilds of Corpus 
Christi, St John and Holy Trinity, accounts for which are extant 
from the year 1477. The origin of the markets and fairs is un- 
known, but in an.swer to a writ of quo warranto of the reign of 
Edward I., the bishop declared that they had been held from 
time immemorial. 

See Victoria County History, Lincolnshire ; G. W. Thomas, " On 
Excavations in an Anglo-Saxon Cemetery at Sleaford, Lincolnshire,'* 
Archaeologia, vol. i. (London, 1887) ; Edward Trollope, Sleaford 
and the Wapentakes of Flaxwelt and Aswardhurn in the county of 
Lincoln (London, 1872). 

SLEEMAN, SIR WILLIAM HENRY (1788-1856), Indian 
soldier and administrator, was bom at Stratton, Cornwall, on the 
8th of August 1788. He was the son of Philip Sleeman, yeeman 
and supervisor of excise. In 1809 he joined the Bengsd army, 
served intheNepal War (1814-1816), and in 1820 became assistant 
to the govemor-general's agent in the Saugor and Nerbudda 
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territories* He is best known for his suppression of the ITiugs 
or religious murderers in India, becoming superintendent of the 
operations against them in 1835, and commissioner for the 
suppression of Thuggi and Dacoity in 1839. During these 
operations more than 1400 Thugs were hanged or transported for 
life, one of whom confessed to liaving committed over 700 
murders. Detection was only possible by means of informers, 
for whose protection from the vengeance of their associates a 
special gaol was established at Jubbulpore, Sleeman was 
resident at Gwalior 1843-1849, and at Lucknow 1849-1856. 
He was opposed to the annexation of Oudh by Lord Dalhousie, 
but his advice was disregarded. He died at sea on his way home 
on the loth of February 1856. 

See Sir H. Sleeman, Rambles and RecoUeoHons of an Indian Official 
(^844 ; 2nd edition, 1893), and A Journey through 0«dA,(i858). 

SLEEP ( 0 . Eng. slapan ; Ger. schlafen ; cf. Lat. labt, to glide, 
and “ slip ”), a normal condition of the body, occurring periodic- 
ally, in which there is a greater or loss degree of unconsciousness 
due to inactivity of the nervous system and more especially of the 
brain and spinal cord. It may be r^arded as the condition of 
rest of the nervous system during which there is a renewal of the 
energy that has been expended in the hours of wakefulness ; for 
in the nervous system the general law holds good that periods of 
physiological rest must alternate with periods of physiological 
privity, and, as tbe nervous system is the dominating mechanism 
in the body, when it reposes all the other systems enjoy the 
same condition to a greater or less extent. Rest alternates with 
work in all vital phenomena. After a muscle has contracted 
frequently at short intervals, a period of relaxation is necessary 
for the removal of waste products and the restitution of energy ; 
the pulsating heart, apparently working without intermission, is 
in reality not doing so, as there are short intervals of relaxation 
between individual beats in which there is no expejiditure of 
energy ; the cells in a secreting gland do not always elaborate, 
but ha\^e periods when the protoplasm is comparatively at rest. 
Nervous action also involves physico-chemical changes of matter 
and the exj^nditure of energy. This is true even of the activity 
of the brain associated with sensation, perception, emotion, 
volition and other psychical phenomena, and therefore the higher 
nervous centres require rest, during which they are protected 
from the stream of impressions flowing in from the sense-organs, 
^d in which w^ste matters arc removed and the cerebral material 
is recuperated for another time of wakeful activity, (See also 
Hypnotism, and the physiological sections of the articles Brain, 
and Muscle and Nerve.) 

The coincidence of the time of sleep with the occurrence of the 
great terrestrial phenomena that cause night is more apparent 
than real. The oscillations of vital activity are not correlated to 
the terrestrial revolutions as effect and cause^but the occurrence 
of sleep, in the majority of cases, on the advent of night is largely 
the result of habit. Whilst the darkness and stillness of night are 
favourable to sleep, the state of physiological repose is deter- 
mined more by the condition of the lx)dy -itself. Fatigue will 
normally cause sleep at any time of the twenty-four hours. 
Thus many of the lower animals habitually sleep during the day 
and prowl in search of food in the night ; some hibernate during 
the winter season, passing into long periods of sleep during both 
day and night ; and men whose avocations require them to work 
during the night find ^t they can maintain health and. activity 
by sleeping the’»requisite time during the day. 

The approach of sleep is usually marked by a desire for sleep, 
or sle^iness, embracing an obscure and complicated group of 
sensatidns, resembling such bodily states of feeling as hunger, 
thirst, the necessity of breathing, &c. All of the.se bodily states, 
although on the whole ill- defined, are referred with some precision 
to special organs. Thus hunger, although due to a general bodily 
want, is referred to the stomach, thirst to the fauces, and breath- 
to the chest; and in like manner the desire for sleep is 
referred chiefly to the region of the head and neck. There is a 
sensation of weight in the upper eyelids, intermittent spasm 
oft the^ sub-hyoid muscles, causing yawniijg,^ and drooping, of 
the head. Aong with these signs there is obscuration of the 
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intelligence, depression both of general sensibility and of the 
special senses, and relaxation of the muscular system. The half- 
closed eyelids tend more and more to close ; the inspirations 
become slower and deeper ; the muscles supporting the lower jaw 
become relaxed, so that the mouth opens; the muscles of the 
back of the neck that tend to support the head also relax and the 
chin droops on the breast ; and the limbs relax and tend to fall 
into a line with the body. At the same time the hesitating 
utterances of the sleepy man indicate vagueness of thought, and 
external objects gradually cease to make an impression on the 
senses. These are the chief phenomena of the advent of sleep. 
After it has superv’ened there are many gradations in its depth 
and character. In some cases the sleep may be so light that the 
individual is partially conscious of external impressions and of 
the disordered trains of thought and feeling that pass through 
his mind, constituting dreams, and these may be more or less 
vivid, according to the degree of consciousness remaining. On 
the other hand, the sleep may be so profound as to abolish all 
psychical phenomena : there are no dreams, and when the sleeper 
awakes the time passed in this unconscious slate is a blank, 
live first period of sleep is the most profound. After a variable 
period, usually from five to six hours of deep sleep, the faculties 
awaken, not simultaneously but often fitfully, so that there are 
transient periods of consciousness. This is the time of dreaming. 
As the period of waking appr()achcs the sensibility becomes 
more acute, so that external impressions are faintly perceived. 
These impressions may influence and mould the flow of images 
in the mind of the sleeper, frequently altering the nature of his 
dreams or making them more vivid. The moment of waking is 
usually not instantaneous, but is preceded by an intermediate 
state of partial consciousness, and a strange play of the mental 
faculties that has more of the character of an ‘‘ intellectual 
mirage than of consecutive thought. 

The intensity of sleep has been measured by Kohlschiitter 
by the intensity of the sound necessary to awaken the sleeper. 
This intensity increases rapidly during the first hour, then 
decreases, sometimes rapidly, sometimes slowly, during the next 
two or three hours, and then very slowly until the time of waking. 
Tliis statement agrees generally with experience. As a rule the 
deeper the sleep the longer it lasts. 

Various physiological changes have been observed during 
sleep, but much remains to be done in this direction. The pulse 
becomes less frequent ; the respiratory movements are fewer in 
number and are almost wholly thoracic, not abdominal ; all the 
secretions are reduced in quantity ; the gastric and intestinal 
peristaltic movement.^ are less rapid ; the pupils cf the eye are 
contracted and during profound sleep are not affected by light ; 
and the eyeballs are rotated upwards. The pupils dilate slightly 
when strong sensory or auditory stimuli are applied, and they 
dilate the more the lighter the sleep ; at the moment of waking 
they become widely dilated. VTiilst muscular relaxation is 
general, there seems to be increased contraction of certain 
sphincter muscles, as the circular fibres of the iris and the fibres 
concerned in closing the eyelids. The state of the circulation of 
the brain has been frequently investigated. The older view 
was that there was a degree of plethora or congestion of the 
vessels of the brain, as is the state of matters in coma, to which 
the state of sleep has a superficial resemblance. Coma, however, 
is not sleep, but a condition of inactivity of the cerebral matter 
owing to the accumulation of dark venous blood in its vessels. 
This has been actually observed in cases where it was possible to 
see the brain. During sleep the surface of the exposed brain has 
been observed to become pale and to shrink somewhat from the^ 
sides of the opening (Johann Blumenbach, 1752-1840). A 
careful experimental research was conducted by Arthur £. 
Durham in i860, in which he trephined a portion of bone as 
large as a shilling from the parietal region of a dog, and, to 
obviate the effects of atmospheric pressure, insertea a watch 
glass into the aperture so that the surface of the brain cpuld be 
seen. His results are summarized thus : — 

** (i) Preasur^e of distended veins on Bic brain is not the cause ot 
sleep, for during sleep vf'‘'ns are not distended ; and; when they 
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•ire, symptoms and appearances arise which differ from those which 
characterize sleep. {%) During sleep the brain is in a comparatively 
bloodless condition, and the blood in the encephalic vessels is not 
only diminished m quantity, but moves with diminished rapidity. 
(3) T^e condition of the cerebral circulation during sleep is, from 
physical causes, that which is most favourable to the nutrition of 
the bmn tissue ; and, on the otlier hand, the condition which 
prevails during waking is associated with mental activity, because 
it is that wliich is most favourable to oxidation of the brain sub- 
stance, and to vai'ious changes in its chemical constitution. (4) 
The blood which is derived from the brain during sloep is distri- 
buted to the ahmentary and excretory organs. (5) Whatever in- 
creases the activity of llus cerebral circulation tends to preserve 
wakefulness ; and whatever decreases the activity of the cerebral 
circulation, and, at the same time, is not inconsistent with llif; 
general health of the body, tends to induce and favour sleep. Such 
circumstances may act primanly through the nervous or througli 
the vascular system. Among those which act through the nervous 
system may be instanced the presence or absence of impressions 
upon the senses, and the presence or absence of exciting ideas. 
Among those wliich act through the vascular system may be men- 
tioned unnaturally or naturallv increased or decreased force or 
frequency of the heart’s action.’*^ 

Dr William A. Hammond and Dr Silas Weir Mitchell (b. 1830) 
repeated and extended Durham’s observations, with the same 
general results (1866), and Ehrmaim, Salath^ Eran9ois 

Franck (1877) and Mosso (1881), by more refined methods of 
observation arrived at the same general conclusions. Angelo 
Mosso (b. 1846) in particular applied witli great success the 
graphic method of registration to the study of tlie movements of 
‘the brain and of the circulation during sleep. He made observa- 
tions on three persons who had lost a portion of the cranial vault 
and in whom there was a soft pulsating cicatrix. They were a 
woman of thirty-seven years of age, a man of thirty-seven years 
and a child of about twelve years. By special arrangements, 
Mosso took simultaneous tracings of the pul.se at the wrist, of 
the beat of the heart, of the movements of the wall of the chest 
in respiration, and of the movements of the denuded brain. 
Further, by means of the plethysmograph — an instrument of 
Mosso *s own invention— he obtained tracings showing changes 
in the volume of the hand and forearm ; and he succeeded in 
showing that during sleep there is a diminished amount of blood 
in the brain, and at the same time an increased amount in the 
extremities. He showed further that there are frequent adjust- 
mentrs in the distribution of the blood, even during sleep. Thus 
a strong stimulus to the akin, or to a sense organ— but not strong 
enough to awaken the sleeper— caused a contraction of the vessels 
of the forearm, an increase of blood pressure, and a determination 
of blood towards the brain ; and, on the other hand, on suddenly 
awakening the sleeper, there was a contiraction of the vessels 
of the brain, a geneml rise of pressure, and an accelerated flow 
of blood through the hemispheres of the brain. So sensitive is 
the whole organism in this respect, even during sleep, that a 
loudly spoken word, a sound, a touchy the action of light or any 
moderate sensory impression modified the rhythm of respiration, 
determined a contraction of the vessels of the forearm, increased 
the general pressure of the blood, caused an increased flow to the 
brain, and quickened the frequency of the beats of the heart. 
These observations show how a physiological explanation can be 
suggested of the influence of external impressions in modifying 
the dreams of a sleeper. Further, .Mosso found that during very 
profound sleep these oscillations disappear: the pulsatory 
movements are uniform and are not affected by sensory impres- 
sions, and probably this condition exists when there is the 
absolute unconsciousness, of a “ dead ” sleep. By such methods 
as have been employed by Mosso, three movements of the brain 
have been ‘Observed— -(1) pulsations j corresponding to the beats 
of the heart ; (2) oscillations, or longer waves, sometimes coincid- 
ing with the heart beats, or more generally consisting of longer 
festoons, carrying each a number of smaller waves, and believed 
to correspond generally to the respiratory movements:; and 
(3) undudaiions, still longi^ and less marked elevations and 
depressions, first clearly observed by Mosso, and believed by 
him to indicate ihythmic contractions of: the vessels: of the pia 
mater and' of the brain. This view is < in keeping with the observa- 
tims ol Franz. Cornelius Donders (b. 1818), AdolfriMussmaul 
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(b. ^622), Tenner and others on changes of calibre observed in 
the cerebral vessel^ and with the experiments of . jnany physio- 
logists, showing that the vessels of the pia mater^ other 
vessels, are controlled by the vaso-motor system of nerves. 
It may therefore be'eonsidered certain that during sleep there is 
an anaemia, or partially bloodless condition, of the brain, and 
that the blood is drawn off to other organs, whilst at the same time 
this anaemic condition may be modified by changes in the 
circulation or in tlie respiratory mechanism caused by position, 
by sensory impressions or by sudden changes in the state of 
repose of tlie muscles. The examination of the retina (which 
may be regarded as a cerebral outwork) by the ophthalmoscope 
during sleep also shows a comparatively bloodless condition. 
Such are the facts ; the deficiency in the way of a theoretical 
explanation is that physiologists cannot satisfactorily account 
for the anaemic condition causing unconsciousness. Sudden 
haemorrhage from the brain and nerve-centres, or a suddon 
cessation of the supply of blood to the brain, as occur.*? in syncope 
(failure of the heart’s action— a faint), no doubt causes uncon- 
sciousness, but in these circumstances there is a tendency to 
I convulsive spasm. Such spasm is usually absent in sleep, but 
sudden jerks of the limbs may sometimes be observed during the 
time when there is the confusion of ideas preceding the passage 
into sleep. 

During sleep the amount of carl^nic acid eliminutfid is very 
much reduced, indicating that molecular changes in the tissues 
do not occur to the same extent as in the waking state. T’his is 
also shown by the fact that less heat is produced. Hermann von 
Helmholtz (b. 1821) states that the amount of heat produced by 
a man weighing 67 kilogrammes (147 -4 lb) is about 40 calorics per 
hour during sleep, as against 112 calories per hour while awake. 
This diminished production of heat may be laigely accounted for 
by the quiet condition of the muscles of locomotion, but it also 
indicates diminished tissue changes throughout the body. In 
profound sleep the bodily temperature may fall from •6'’ to .a® 
Fahr. In consequence of diminislied oxidation changes during 
sleep, it is not improbable that excess of nutrient matter may 
then be stored up in the form of fat, and that thus the proverb 
“ He who sleeps dines ” is based on a correct appreciation of the 
fact that sleep lends to produce plethora or obesity. 

Whilst it is easy to state that sleep is caused by fatigue of the 
ner\^ous system, it Is more difficult to explain what the precise 
clianges are that produce the state of unconsciousness. Various 
hypotheses liave been advanced, but it cannot be said that any 
one is wholly .satisfactory. Aware that the fatigue of muscle is 
associated with the accumulation of sarcolaclic acid, Thierry 
William Preycr (b. 1841) surmised that the activity of nervous 
! matter might be interfered with by the accumulation in the nerve- 
centres of some such acid, or of its soda salt (lactate of soda), 
but this view has not been supported by the results of experiment, 
as the injection into the blood of a dose of lactate of soda has not 
produced sleep, l^fliiger lias observed that frogs deprived for 
a considerable time of oxygen passed gradually into a state 
resembling profound sleep, and he has advanced the theory that 
there is no organ of the body so quickly affected by deprivation 
of oxygen as the brain. According to Eduard F. W. Pfiuger 
(b. 1829), the phenomena of life depend on a dissociation of living 
matter, and in particular the acti\dty of the cerebral substance 
connected with psychical states depends on dissociation changes 
in the grey matter. To excite the dissociation, however, 
oxygen is necessary. The oxygen unites with certain of the 
compounds set free by the dissociation, forming, amongst other 
substances, carbonic acid. If such matters as these that unite 
with oxygon are in sufficient amount to use up all the oxygen, 
the grey matter of the brain suffers from a deficiency of oxygen 
{qt horn its absence), and also frem the accumulatian of car^nic 
acid. According to such a theoiy, cerebral activity depends on 
cerebral respiration, and sleep is a kind of cereli^ asphyxia. 
Some sudi condition is not improbable, but it must be stated that 
the evidence at present in support of it is Possibly, in 

attempting to account, for the phenomenon of sleep, too niiUGh 
irdportance has been attributed to the changes occutringi in the 
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brain, forgetting that not merely brain matter but every ftssue 
of the body becomes exhausted by work, and that sleep may be 
partly due to phenomena occurring throughout the body and not 
in the brain alone. ^ 

All the phenomena of sleep point to a diminished excitability 
of the cerebral nerve-centres and of the spinal cord. Contrary 
to what is often stated, there can be no doubt that reflex action 
is in partial abeyance and that the spinal cord is in a state of 
partial inactivity as well as the brain. The only nerve-centres 
that do not sleep are those absolutely essential to life, such as 
those connected with the heart, with respiratory movements, 
and with the distribution of blood by the vaso-motor arrange- 
ments ; and Mosso’s experiments indicate that even these have 
a certain amount of repose in profound sleep. 

There is little doubt that all living beings require periods of 
repose alternating with periods of activity. Many plants close their 
flowers and bend their petioles at certain times ol the day. These 
phenomena, called " the sleep of plants," depend apparently on 
changes in solar radiation, and there is no reason to believe that 
during the time of quiescence any reparative processes go on, as 
during the sleeping ^riod of animals. Naturalists have observed I 
many of the lower animals apparently in a state of sleep. Insects, I 
crustaceans, fishes, reptiles, may all be observed occasionally to Ixj 
almost motionless for considerable ptiriods of time. The .sleeping of I 
birds is familiar to all, and in these there are anatomical arrangements I 
by wliich the bird may, like the crane, sleep perched on one leg, or 
grasping a branch witli both feet, like perclung birds generally, 
without any muscular efiort and consequently without fatigue. 

The amount of sleep required by man varies according to age, 
sex and habit. The popular notion that a child sleeps half its time, 
an adult one-third, wliilst an old person may do little except eat and 
sleep is not far wrong. In early life the cerebral faculties appear to 
be easily exhausted and during the frequent and prolonged sleep.s of 
infancy the brain rests and tlie vegetative changes connected with 
nutrition and growth go on actively. As life advances, less sleep 
is required, until in adult life a period of seven or eight hours is 
sufficient. As a rule, women require more sleep tlian men ; but 
much depends on liabit. Thus most women bear the loss of sleep in 
the first instance better than men, because they have been accus- 
tomed more to loss or irregularity of sleep. The effect of habit is 
well seen in nurses, both male and female, who will often he able to 
work for weeks continuously with snatches of sleep, not amounting 
to more than two or three hours daily. Sooner or later, however, 
even in these cases nature asserts her demands, and prolonged sleep 
is necessary to maintain health and vigour. Wakefulness during 
the time when one ought to be asleep i.s frequently a distressing con- 
dition, undermining the strength and incapacitating for active and 
efficient work (see Insomnia). 

It is a matter of common observation not only that certain persons 
require more sleep than others but that they have less power of 
resisting its onset and of awaking. This condition may become 
morbid, constituting a veritable nervous disease, to which the name 
" maladie du sommeil " or hypnosia may be given. It may be 
described as invincible sleep, and it may continue for weeks and 
for months, terminating in convulsive seizures, and even death. 
A persistent drooping of the upper eyelid has been observed even 
during waking hours. Dr W. Ogle has observed in such cases an 
engorgement of the cervical ganglia of the sympathetic; but this 
may have nothing to do with the condition, t^ses of very pro- 
longed sleep are not uncommon, especially amongst hysterical 
persons, lasting four, seven or ten days. On awaking the patient 
IS exhausted and pale, with cold extremities, and not infrequently, 
after a brief interval of waking, passes off into another lethargic 
sleep. Something similar to this may be seen in very aged persons 
towards the close of life. (See also Dreams, Somnambulism and 
Hypnotism). 

Among older works, sec article " Sommeil ” in the DicHonnaire 
encyclopidiqm des sciences midtcales, where a bibliography is given 
and where also there is an account of the medico-legal questions 
connected with sleep and somnambulism ; Macni.sh, Physiology of 
Sleep ; Durham, “ On *the Physiology of Sleep," in Guy's Hospital 
Reports (iSfio) ; Kohlschiitter, " Die Mcchanik des Schlafes," in 
Z, /. ration. Med,, vol. xxxiii. (1869) ; Pfluger, " Theorie des Schlafes," 
in Pfiiiiqr's Archiv, vol. x. (1875) ; Mosso, Vher den Kreislauf des 
Blutes On menschlichen Gekirn (Leipzig, 1881). Also Manac^lnc, 
Sleep, its Physiology, Pathology, Hygiene and Psychology (Eng. trans. 
1897), with bibliography. (J. G. M.) 

SLBEPBI^ a term used with many technical applications for 
a piece of timber, metal, &c., used as a support ; in carpentry it 
is such a piece of timber laid on low cross walls as a piate to 
receive ground joists ; in shipbuilding, a strengthening timber 
for the bows and stem frame ; the most frequent use of the term 
is for a timber or steel support on which the chairs are fixed for 
carrying the mils on a railway ; in America these are called 


“ ties ” (see Railways). The common explanation of the origin 
of the word is to connect it with “ sleep,” the timbers supposed 
to be lying at rest. The real source of the word is the Norwegian 
sleip, a piece of timber used for dragging things over, a roller, 
especially used of timbers laid in a row in making a road. This 
word Skeat (Etymol, Diet., 1898) connects with “ .slab,” a flat 
piece of stone or wood. The French term dormant is used in 
carpentry, but as part of the frame of a window or door. 

SLEEPING-SICKNESS {Trypanosomiasis), a remarkable para- 
sitic disease, familiar among West African natives sin'ce the 
beginning of the 19th century, and characterized by protracted 
lethargy, fever and wasting. It is attributed to the trypanosoma 
gambiense, a parasite which was discovered in the frog by Gruby 
in 1847, in 1880 by Griffith Evans in horses afflicted with 
the disease called “surra” in India. In 1895 Surgeon-Major 
(afterwards Sir) D. Bruce found a trypanosoma similar to 
Evans’s in cases of what was known in cattle as “ tsetse-fly 
disease ” ; and though the trypanosoma had not then actually 
been found in man, Bruce suggested that this was akin to the 
human “ sleeping-sickness ” which had now extended into the 
Congo Free State, Uganda and elsewhere, and was causing great 
mortality, many Europeans having died of the disease. In 1903 
Castelani found the trypanosoma in the cerebro-spinal fluid of 
human patients afflicted with the disease. The question of the 
pathology of “ sleeping-sickness ” was vigorously taken up, and 
in June 1907 an international conference was held in London for 
the purpose of organizing research on the subject. As was 
pointed out by Ix)rd Fitzmaurice (i8th of June), in his opening 
address, it was already accepted that trypanosoma gambiense 
was the cause of the disease, and it was even then “ all but 
proved ” that the parasite was conveyed by at least one species 
of tsetse fly {glossina palpalis), the distribution of which was 
limited to the neighbourhood of open water. It had further been 
ascertained, experimentally in animals, and therapeutically in 
man, that the infection once acquired could be controlled, to 
some extent, by various substances— arsenic, certain colours, 
dyes, in combinations of arsenic and colour dyes, e,g, aloxyl — 
and by mercury. It remained a question how far certain un- 
ascertained factors were at work in the spread of the disease, and 
for this purpose the British government invited the co-operation 
of all the powers interested in tropical Africa in considering 
certain problems, annual or biennial conferences being suggested, 
and the formation of a central bureau, in order to organize the 
research. These problems were : (i) to determine whether the 
tsetse fly (glossina palpalis) was a direct or indirect conveyor of 
the parasite; (2) whether the parasite underwent necessary 
developmental changes in the tsetse fly ; (3) if so, whether the 
developed germs were conveyed by the original fly or its larva 
when arrived at the imago stage; (4) how long an infected 
glossina palpalis remained infected ; (5) whether other species 
of glossina were concerned ; (6) the geographical distribution 
and habits of the fly ; (7) whether and how far the spread of 
infection was the work of any of the vertebrate fauna (other than 
man) ; (8) to suggest preventive methods for exterminating the 
glossina, or protecting uninfected districts by segregation or 
otherwise ; (9) to study the therapeutics of the disease. In the 
history of modem pathology, this organization of research in 
re.spect of “ sleeping-sickness ” must hold an important place 
as the application of state effort on behalf of the advancement of 
science. (See Neuropathology and Parasitic Diseases.) 

Authorities. — Sir P. Manson, Lane Lectures on Tropical Diseases 
(1905) ; W. F. M. Marshall, " Trypanosomiasis or Sleeping-Sickness," 
in Review of Neurology and Psyematry (February 1906) ; p. W. Mott, 
Archives of Neurology, vol. iii. (1907J ; Reports of the Sleeping-Sickness 
Commission] Castellani, " Rescarenes on the Aetiology of Sleeping- 
Sickness," Journal of Tropical Medicine (Juno 1903). 

SLEET (either from Nor. sletta, of the same meaning, or related 
to Ger. Schlosse, hailstone), that form of precipitation of water 
vapour condensed from the atmosphere, which reaches the ground 
in a partly frozen condition. Sleet may originate in the upper 
atmosphere either as rain, in which case, to become partly 
ff’ozen, it must have fallen into a stratum of air colder than that 
in which it originated, or as snow, when the opposite must have 
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taken place, i.e. the snow in its descent must have encountered 
an air-temperature slightly above the freezing-point. 

SLBBVE^O. Eng. slieve^ slyf^ a word allied to slip,” cf. Dutch 
sloof, apron), that part of a garment which covers the arm, or 
through which the arm passes or slips. The pattern of the sleeve 
is one of the characteristics of fashion in dress, varying in every 
country and period. Various survivals of the early forms of 
sleeve are still found in the different types of academic or other 
robes (q.v.). Where the long hanging sleeve is worn it has, as 
still in China and Japan, been used as a pocket, whence has come 
the phrase “ to have up one’s sleeve,” to have something con- 
cealed ready to produce. There are many other proverbial and 
metaphorical expressions associated with the sleeve, such as “ to 
wear one’s heart upon one’s sleeve,” “ to laugh in one’s sleeve,” 
&r. In technical usage a “ sleeve ” is a tube into which another 
tube is inserted, which in the case of small tubes is called a 
thimble. 

SLEIDANUS, JOHANNES (1506-1556), German historian, the 
annalist of the Reformation, was born at Schleiden near Aix-la- 
Chapclle. He studied ancient languages and literatures at 
Liege and Cologne, and law and jurisprudence at Paris and 
Orleans. Whilst among the humanists of Liege, he had adopted 
Protestant opinions, and entering the service of Cardinal du 
Bcllay, was employed in the futile negotiations of the French 
court to make an alliance with the German Protestants against 
the emperor Charles V. In 1542 he settled at Strassburg. 
SIcidanus had been accustomed to copy all papers bearing upon 
the Reformation to which he had access, and Martin Bucer, who 
had seen his collection, proposed to Philip of Hesse to appoint him 
historian of the Reformation, giving him a salary and access to 
all necessary documents. After some delay the heads of the 
league of Schmalkalden agreed to the proposal, and Sleidanus 
began his great work, finishing the first volume in 1545. In that 
year he was recalled to diplomacy, and went to England in a 
French embassy to Henry VIII. While there he collected 
materials for his history . On his return he represented Strassburg 
at the diets of Frankfort and Worms, and went on to Marburg to 
explore the archives of Philip of He.sse. The war of the league 
of Schmalkalden interfered with this work, and also prevented the 
payment of Sleidanus, who in his difficulties applied to England 
for aid, and at Cranmer’s intercession received a yearly pension 
from Edward VL, which, however, was not long continued. In 
1551 Sleidanus went to the council of Trent as representative 
from Strassburg, charged also with full powers to act for the 
imperial cities of Esslingen, Ravensburg, Reutlingen, Biberach 
and Lindau. He was afterwards appointed professor of law 
in Stra.ssburg, and finished his great ta.sk in 1554, though lack 
of money and other misfortunes compelled him to delay printing. 
Sleidanus died in poverty at Strassburg in October 1556. I’he 
book appeared in the preceding year — Cnmnientariorum de statu 
fdigionis et reipublicae, Carolo V. Caesare, libri XXVI . ; it 
was translated into English by John Daws in 1560 and by G. 
Bohum in 1689. It was so impartial that it pleased no one, not 
even Melanchthon. It remains the most valuable contemporary 
history of the times of the Reformation, and contains the largest 
collection of important documents. 

See H. Baiimgarten, Vher Sleidanus Leben und Briefwcchsel 
(1878), and Sleidans Briefwcrhscl (1881) ; and A. Hasenclever, 
Sleidan^Studien (Bonn, 1905). 

SLEIGH, Sled or Sledge (Dan. slaede^ Dutch slede^ akin to 

slide,”) a vehicle on runners instead of wheels, for travelling 
over snow or ice. Various forms are used according as the 
object is Utility or sport. Tlie sleighs used in Coasting are 
referred to in the article under that heading ; but for ordinary 
means of conveyance horse-drawn sleighs are employed as 
carriages in countries such as Russia, Scandinavia, and North 
America, where the roads are snow-bound in the cold season; 
and in the Arctic regions dogs are harnessed to them. 

SLIDELL, JOHN (1793-1871), American political leader and 
diplomatist, was born in New York City in 1793. He graduated 
from Columbia College in 1810, engaged in business for a short 
time, then studied law, and became one of the leaders of the 
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bar flt New Orleans, Louisiana, where he settled permanently 
in 1825. He was & member of the national House of Repre- 
sentatives as a state’s rights Democrat from 1843 to 1845, when 
he resigned and was^sent by President Polk on a secret mission 
to Mexico, with power to adjust the difficulties growing out of 
the annexation of Texas to the United States, and to acquire 
by purchase both New Mexico (including the present Arizona) 
and Upper California. He was not, however, received by the 
Mexican government. From 1853 to 1861 he was a representative 
of Louisiana in the United States Senate, and was an influential 
working member of important committees, though he seldom 
took part in debate. During this period he was intimately 
associated with James Buchanan, and is supposed to have had 
an important part in bringing about Buchanan’s nomination 
for the presidency in 1856. When Louisiana seceded in 1861, 
Slidell withdrew from the Senate, and late in 1861 was sent 
by the Confederate Government as commissioner to France. 
With James M. Mason (q.v.), the Confederate commissioner to 
England, he was taken from the British steamer “ Trent ” by 
Captain Charles Wilkes of the United States navy, and was 
imprisoned at Fort Warren in Boston harbour. In January 
1862, at the demand of England, the Confederate commissioners 
were released, and Slidell proceeded to France. His mission 
there was to secure the recngnition"of the Confederate States ; 
in this he was unsuccessful, but he was able to keep France 
sympathetic, and to help to secure supplies for the Confederate 
army and nav}^ After the war he remained abroad, settling 
in England, and his daughter married a French nobleman. He 
died in London on the 29th of July 1871. 

SLIGO, a county of Ireland in the province of Connaught, 
bounded N. by the Atlantic, E. by Leitrim, S.E. by Roscommon, 
and S. and W. by Mayo. The area is 452,356 acres or about 
707 sq. m. The coast-line is very irregular, and in some places 
rises into grand escarpments and terracc.s. The principal inlets 
are Killala Bay and Sligo Bay, the latter .subdivided into Brown 
Bay, Drumcliffe Bay and Bally sadare Bay. Near the coast 
are the islands of Inishmurray and Coney and other smaller 
islets. Though Sligo cannot be compared for scenery with the 
western parts and north coast of County Mayo, it is well wooded 
and possesses several beautiful lakes and rivers and some ranges 
of hills finely situated and grouped. In the north are the lime- 
stone elevations of Ben Bulbin (1712 ft.) and Knorknarea(io78), 
contrasting with the adjacent rugged gnei.s.s mountains, among 
which are King’s Mountain (1527) and Gullogherboy (1430). 
On the boundary with Leitrim, Truskmore reaches a height 
of 2113 ft. In the west are the ranges of the Slieve Gamph and 
Ox Mountains, upwards of 1300 and 1600 ft. respectively. The 
Curlew Mountains, an abrupt ridge of limestone ^avel, upwards 
of 800 ft. in height, with flattened summit, separate Sligo from 
Roscommon. The principal rivers are the Moy, forming for 
a part of its course the boundary with Mayo, and flowing south- 
westward and then northward into Killala Bay ; the Easky, 
flowing 'northward from Lough Easky ; and Ballysadare, with 
its branches the Owenmore, Owenbeg, and Arrow, or Unshin ; 
and the Garvogue, or Garavogue, flowing from Lough Gill. 
Except the finely-situated Lough Gill (extending into Leitrim), 
Lough Arrow, and Lough Gara, all of which exceed 3000 acres 
in extent, none of the lakes has so large an area as 400 acres. 
The salmon, sea-trout and trout fishing is generally excellent 
in these waters, especially during the autumn, but Lough Arrow 
also provides sport during the Mayfly season. 

This county essentially consists of Carboniferous Limestone, 
broken by the Dalradian axis of the Ox Mountains. The gneisses 
of this range, which obviously result from the intermingling of 
granite and a series of schists and quartzites, form a ridge oi rocky 
lulls, smoothed by glaciation, on the flanks of which Carboniferous 
shales rest. Above tliese, the limestone is boldly developed, forming 
great scarped tablelands north of Sligo, with some sandstone on the 
summit of Truskmore. Knocknarea, conspicuous from Sligo, is an 
outlier of the Upper Limestone. Lough Gill i.s picturest|vt0ly bounded 
by the gneissic range on the south and these high carbpmferous masses 
on the north. The limestone also produces fine features in the 
south of the county, in Keishcorran and round Lough Arrow. Bast 
of thU point, it forms the slopes of the Leitrim and Roscommon 
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coalfield, the summits being capped by the Millstone Grit a^es ; 
While ou the south, bounded by a fault, risfs tl^ Old Ked Sandstone 
range of the Curlew Hills. Lead was mined at Ballys«idare, and the 
clay-ironstoue from the east of the county was at one time smelted. 

industries. — ^There is considerable variety ]x)th in tlie character 
of the soil and in the agricultural advancement in different parts 
of the county. In sonic parts it is a hght s«uKly loam resting on a 
treestone bottom, and in the lower districts a rich and deep mould 
prevails resting on a substratum of limestone. Owing to the moist- 
ness of the climate cattle feeding is found to be the most remunerative 
method of farming, as may be gathered from the increasing or weU- 
maintained numbers of cattle, sheep and poultry. Oats and potatoes 
are the pxmcipal crops, but the acre‘agc devoted to tliem decreases, 
and the proportion of tillage to pasturage is roughly as i to 3^. 
Coarse woollens arid linens are manufactured for home consumption, 
and there are tanneries, distilleries, and breweries in the principal 
towns. A considerable general trade is earned on at the ports of 
Ballina (on the Moy) and Sligo. The hshenes on the coast are 
valuable, and there are imnortaiit salmon fishcriovS at the mouths of 
the rivers. The town of Sligo is the chief centre. 

The Sligo branch of the Midland Great Western railway enters 
the county from the S.E., with a branch S.W. from Kufree to 
Ballagliaderreen in county Mayo ; the Limerick and Sligo line of 
the Great Southern and Western enters from S.W. ; and the Sligo, 
Leitrim and Northern counties, from Enniskillen (county Fermanagh), 
and Manor Hamilton (county Leitrim), from the N.E. These Imes 
unite at Coilooney and share the railway from this junction to the 
town of Sligo. 

Population and Administration. — The population (04,416 in 1801, 
84,083 in itjoi) decreases at u rate considerably above the average 
of the Irish counties, and emigration is heavy. Of the total about 
90 % are Roman Cathohes and about 7 % Protestant Episcopalians. 
About 88 % IS rural population. The county town is SUgo (pop. 
10,870) ; Ballymote and Tobercurry (or Tubbercurry) are small 
inland market towns. The county is divided into six baronies. 
Assizes are held at Sligo and quarter-sessions at Ballymote, Easky 
and Shgo. For parhamentary representation the county has smee 
1885 formed two divisions (North and South), each returning a 
member. The county is mainly in the Protestant diocese of Kilmore, 
and in the Roman Catholic dioceses of Ardagh, Achonry, Elphin and 
Killala. 

History.— county was created by Sir Henry Sydney in 
1579. On Carrowmore, between Sligo and Bally.sadarc, there 
is a remarkable collection of ancient stone monuments (see 
Sligo, town). At Drumclifle (5 m. N. of Sligo) are the only 
round tower remaining in the county and a beautiful Celtic 
cross 13 ft. in height. The principal monastic ruins are the 
abbey of St I'echan at Ballysadare, with a church of the 1 j th 
or 1 2th century ; the abbey of Sligo ; and a remarkable group 
of buildings on the island Inishmurray, which include a cashel 
or walled enclosure ; tliree oratories, one of which contains an 
oaken figure in eccle.siastical garb ; two holy wells ; and also 
altars, pillar stones, inscribed slaljs (one of which is unique 
^ong those of its kind in Ireland in having an inscription partly 
in Latin), and several examples of beehive cells. This settlement 
is associated with Molaise, a saint of the early 6th century (not 
identical with the Molaise of Devenish in Loch Erne), and the 
remains still attract pilgrims, who revere the oaken figure 
mentioned as an image of the saint, though it is more probably 
the figurehead of a vessel. 

SUGO, a municipal borough, seaport and market town, and 
the county town of county Sligo, Ireland. Pop. (1901) 10,870. 
It lies at the head of an ann of Sligo Bay on the north-we.st 
coast, on the river Garvogue, 134^ m. N.W. from Dublin by the 
Midland Great Western railway. This company shares with the 
Great Southern and Western and the Sligo, Leitrim, and Northern 
Counties railways the line to Coilooney Junction, 6J m. S., from 
which the former runs S. to Limerick and the latter E. to Ennis- 
killen., The situation of Sligo is beautiful ; the bay is separated 
from die fine Lough Gill less than 4 m. of a richly wooded 
valley, with flanking hills exceedii^ looo ft. in elevation. Sligo 
takes rank with Galway and Limerick as one of the three principal 
ports of the west coast of Ireland. Regular communication by 
steamer is maintained with Liverpool and Gla^ow^, and a con- 
siderable export trade is carried on in grain, flour, pork and 
cattle ; while coals, iron, timber and provisions are imported. 
There is a depth on the harbour bar of 16 ft. at low water, and 
there are commodious quays and basins. Harbour commissioners 
control the port, Brewings flour-millii^ and saw-milling are the 
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chief industries, and there is an important butter-market. 
Monthly fairs arc held. Sligo is a centre of salmon and sea- 
fishing industries. 

The Domini^ Abbey, founded in 1252 by Maurice Fitzgerald, 
Lord- Justice, is one of the finest raona.stic ruins in Ireland. It 
was partly destroyed by fire in 1414 and again in 1642. Three 
sides of the cloisters remain, and the lofty quadrangular tower 
at the junction of the nave and chancel is entire. The cast 
window is of the date of the original structure. The principal 
modem church is the Roman Catholic cathedral (1869) ^or the 
diocese of Elphin in tlie Norman style with a finely sculptured 
doorway. There is also a Roman Catholic college. 

A castle was built at Sligo by Maurice Fitzgerald in 1243, 
which in 1270 was taken and destroyed by O’Donnel ; in 1310 
it was rebuilt by Richard, earl of Ulster, and was again partly 
destroyed in 1369 and 1394. Of this and the walls with which 
the town was fortified there are no remains. Early in the reign 
of James I. the town received a market and two annual fairs ; 
in 1613 it was incorporated and received the privileges of a 
borough ; and in 1621 it received a cliarter of the staple. In 1 641 
it was besieged by the Parliamentary forces under Sir Charles 
Cootc, but was afterwards evacuated, and occupied by the 
Royalists till the termination of the war. In 1688 it declared 
in favour of James II., and, after being captured by the Ennis- 
killeners, was retaken by General Sarsfield, but ultimalely 
surrendered to the" earl of Granard. The borough was dis- 
franchised in 1870. Under the Local Government (Ireland) Act, 
1898, it retains its mayor and corporation, but the latter has 
practically the status of an urban district council. 

The country neighbouring to Shgo presents hue coast scenery, 
west coast ol Ireland, while inland it is wild and mountainous. 
Three m. S.W. of the town, on Carrowmore, is a remarkable collection 
of megaUtliic remains, including cromlechs, stone circles, and burial 
cairns, which has been taken to mark tlie site of the traditional battle 
of North Moytura. On Knockiiart'a (1078 ft.), south of Shgo, is a 
huge cairn, wliich tradition sets down as the burial-place of (Jueen 
Mab (Meav© of Connaught). Five m. N. of Sligo is Drumclifte, with 
its round tower and Celtic eross. Rosses, on Sligo Bay, is a fa\xmrite 
resort. Sligo is a centre for salmon and trout fishing. 

SLING (from M. Eng. slingeUy to fling, throw with a jerk, Icel. 
slynpa, cf. Ger. srhlingen, to twist), an implement for ra.sting 
missiles, also from its resemblance in form to the implement, 
a hanging loop used as a support for a wounded limb, a chain 
with hooks used for rai.sing or lowering heavy goods or objects, 
&c. The sling as a weapon is probably the carlie.st form of device 
known to mankind by which an increase of force and range was 
given to the arm of a thrower of missiles. Sling stones from 
the stone age have been frequently found (see Arms and Armour). 
I’hc form of the weapon is of two kinds ; the sling proper consists 
of a small strap or socket of leather or hide to which two cords 
are attached ; the slinger holds the two ends in one hand, whirls 
the socket and missile rapidly round the head and, loosing one 
cord .sharply, despatches the missile ; the other type is the staff 
sling, in which the sling itself is attached to a short staff, held in 
both liands. This was used for heavier missiles especially in 
siege operations during the middle ages. There are many refer- 
ences to slings and to slingers in the Bible ; the left-handed 
slingers of Benjamin were famous (Judges xx. 16). The Assyrian 
monuments show the sling of the ordinary type and slingers were 
used in the ancient Egyptian army, but not before the 8th 
century b.c. The sling (Gr. Lat. funda) is not men- 

tioned in Homer; Herodotus (vii. 158) speaks of the slingers 
in the army offered by Gelon to serve gainst the Persians ; it 
seems to have been a weapon chiefly used by barbarian troops. 
The Acarnanians, however, were expert slingers (Thuc. ii. 81), 
and so also were the Achaeans, who later invented the sling 
which discharged a shaft with an iron bolt head (Livy xlii. 65, 
from Polybius^. In the Roman army by the time of the Punic 
Wars the slingers (funditores) w^c auxiliaries from Greece, 
Syria and Africa. The Balearic islanders, who were in Hannibars 
army, were always famous as slingers. In medieval times the 
sling was much used in the Frankish army, especially in defending 
trenches, while the staff-sling was used against fortifications 
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the X4th century. They were used down to the idth and 17th 
centuries to throw grenades. 

SUViEN, Slivno or formerly Selimnia (Turjc. hlimye), a 
town of Bulgaria, in Eastern Rumelia, at the southern foot of 
the Balkan Mountains, 105 m. E.N.E. of Philippopolis and 
near the southern entrance of the defile known as the Iron Gate. 
Pop. (1906), 25,049. There are numerous mosques in the town, 
but the greater part of the Turkish population emigrated after the 
Russo-Turkish War of 1877-78. Sliven contains the govern- 
ment factory, founded in 1834, for the manufacture of military 
clothing ; it is the chief centre in Bulgaria for the rough and fine 
homespuns known as aha and shayak^ and its wine is locally 
celebrated. Extensive mulberry orchards have been planted in 
connexion with the silk industry. 

Sliven, the Stlifanos of the Byzantine writers, owed its former 
strategic importance to its position on one of the trans-Balkan 
highways to Adrianople and the south. In the middle ages it 
was a subject of dispute between Byzantium and Bulgaria. 
After its capture by the Turks (1388) it was one of the votnik 
towns which remained exempt from taxes and were allowed to 
elect their own voivode ; but these privileges were lost in the 
i6th century. In 1829 Sliven was occupied by the Russian army 
under Rudiger and Gorchakov. 

SLOANE, SIR HANS (1660-1753), British collector and 
physician, was bom on the 16th of April 1660 at Killyleagh in 
county Down, Ireland, where his father had settled at the head 
*of a Scotch colony sent over by James I. He had as a youth a 
taste for collecting objects of natural history and other curiosities. 
This led him to tlie study of medicine, which he went to Ixindon 
to pursue, directing his attention to botany, materia medica 
and pharmacy. His collecting propensities made him useful 
to John Kay and Robert Boyle. After four years in London he 
travelled tlirough France, spending some time at Paris and 
Montpellier, and taking his M.D. degree at the university of 
Orange in 1683. He returned to London with a considerable 
collection of plants and other curiosities, of which the former 
were sent to Ray and utilized by him for his History of Plants. 
Sloane was quickly elected into the Royal Society, and at the 
same time he attracted the notice of Thomas Sydenham, who 
gave him valuable introductions to practice. In 1687 he became 
fellow of the College of Physicians, and proceeded to Jamaica 
the same year as physician in the suite of the duke of Albemarle. 
The duke died sot)n after landing, and Sloane’s visit lasted only 
fifteen months ; but during that time he got together about 
800 new species of plants, the island being virgin ground to the 
botanist. Of these he published an elaborate catalogue in Latin 
in 1696 ; and at a later date ( 1 707-1725) he made the experiences 
of his visit the subject of two folio volumes. He became secretary 
to the Royal Society in 1693, and edited tlie Philosophical 
Transactions for twenty years. His practice as a physician 
among the upper classes was large. In the pamphlets written 
concerning the sale by Dr William Cockburn (1669-1739) of his 
secret remedy for dysentery and other fluxes, it was stated for 
the defence that Sloane himself did not disdain the same kind of 
rofessional conduct ; and some colour is given to that charge 
y the Jact that his only medical publication, an Account of a 
MediciiM for Soreness ^ Weakness and odier Distempers of the Eyes 
(London, 1745) was not given to the world until its author was in 
his eigh^-fifth year and had retired from practice. 

In 1716 Sloane was created a baronet, being the first medical 
practitioner to receive an hereditary title, and in 1719 he became 
president of the College of Physicians, holding the office sixteen 
years. Ih 1722 he was appointed physician-general to the army, 
and in 1727 first physician to George II. In 1727 also he suc- 
ceeded; Sir Isaac Newton in the presidential chair of the Royal 
Society ; he retired from it at the age of eighty. Sloane’s 
memory survives more by his judicious investments than by 
anything that he contributed to the subject matter of natural 
science or even of his own profession. His purchase of the 
manor of Chelsea in 1712 has perpetuated his memor>’ in the 
name of a “ place,” a street, and a square. His great stroke as 
gi^ooUectoe waf .tDi8cquiiDe:(by'boque8t> ocMaditional^an. paying of! 


certain debts) in 1701 the cabinet of William Courten, who hak 
made collecting th^ business of his life. When Sloane retired 
from active work in 1741 his library and cabinet of curiosities, 
which he took with him from Bloomsbury to his house in Chelsea, 
had grown to be of tinique value. On his deatli on the iith of 
January 1753 he bequeathed his books, manuscripts, prints, 
drawii^s, pictures, medals, coins, seals, cameos and other 
curiosities to the nation, on condition that parliament should 
pay to his executors £20,000^ which was a good deal less than 
the value of the collection. The bequest was accepted on those 
terms by an act passed the same year, and the collection, togeth w 
with George II. 's royal library, &c., was opened to the public 
at Bloomsbury as the British Museum in 1759. Among his 
other acts of munificence may be mentioned his gift to the 
Apothecaries’ Company of the botanical or physic garden, 
which they had rented from the Chelsea estate since 1673. 

Sec Weld, History of the Royal Society, i. 450 (London, 1848) ; 
and Munk, Roil 0/ the College of PhysictanSj 2nd ed., i. 46b (London, 
1878). 

SLOCUM, HENRY WARNER (1827-1S94), American general, 
was born at Delphi, Onondaga county. New York, on the 24th 
of September 1827, and graduated at the United States Military 
Academy in 1852. He resigned from (he army in 1856 to practise 
law at Syracuse, N.Y., and in 1859 he was a member of the state 
assembly. When the Civil War broke out he becaine colonel 
(May 1861) of the 27th New York Volunteers, and was promoted 
brigadier-general of volunteers (August i86r) and major-general 
of volunteers (July 1862). He fought in all the Virginia cam- 
paigns from the first battle of Bull Run, where he led a regiment, 
to Gettysburg, where he commanded the XI T. corps. With that 
corps he was transferred in the autumn of 1863 under Hooker’s 
command to the Tennessee valley, and took part in the battle of 
Chattanooga. He remained with the Army of the Cumberland 
after his corps was merged into that of Hooker, took part in the 
Atlanta campaign, and after Hooker’s retirement succeeded to 
the command of the XX. corps (late XL and XIL). He com- 
manded the Atlanta garrison, and with Sherman took part in 
the ” march to the sea,” and subsequently in the Carolinas 
campaign from Savannah to Goldsboro, as commander of the 
left wing. He resigned from the army in September 1865,- 
resumed professional practice at Brooklyn, and was a Democratic 
representative in Congress in 1869-1873 and again in 1883-1885. 
In 1876-1884 he was president of the Brooklyn city board of 
public works. He died at Brooklyn on the 14th of April 1894. 
A monument of General Slocum by Frederick MacMonnies was 
unveiled at Brooklyn, N.Y., on the 30th of May 1905. 

SLODTZ, RENE MICHEL or MICHEL ANOE (1705-1764), 
French sculptor, was born at Paris. He passed seventeen years at 
Rome, where he was chosen to execute a statue of St Bruno, one of 
the best modem works of the class in St Peter’s. He was also the 
sculptor of the tomb of Marquis Capponi in St John of the Floren- 
tines. Other works of his are to be seen at the church of St Louis 
of France and at Santa Maria della Scala. After his return to 
France in 1747, Slodtz, in conjunction with his brothers, Antoine 
S6bastien and Paul, produced many decorative works in the 
churches of Paris, and, though much has been destroyed, his 
most considerable achievement — the tomb of Languet de Gergy 
in St Sulpice (commissioned in 1750) — still exists. Slodtz was, 
like his brothers, a member of the Academy of Painting and 
Sculpture, and many particulars of his life are preserved in a 
memoir written by Cochin, and also in a letter from the same to 
the Gazette littkaire, which was reproduced by Castilhon in the 
Nicrologe of 1766. 

Slodtz’s father, S6bastien (1655-1 726), was also a sculptor, bom 
at Antwerp ; he became a pupil of Girardon and worked mostly 
under him at Versailles and the TXiileries. His chief worics were 
” Hannibal ” in the Tuileries garden, a statue of St Ambrose in 
the Palais des Invalides, and a bas-relief ” Saint Lotiis sending 
missionaries to India.” 

^ee C. N. CocJiin, Mem. inid. (Paris, 1881) ; Bcubet dc Jouy, 
Sculpture moderne du Louvre (Paris, 1856) ; Dtiissieiix, A:hi$t»e 
frim^s:arMranger iPaxit, 1852), 
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SU>6AK the war-cry of the Highland clans. It was»-the I hair itself, but to the presence upon its surface of an alga, the 
gathering call of the clan, often the name/jf tl^e clan, the place of lodgment of which is facilitated by the fluted or rough surface 
meeting, and the like, and was uttered when charging in battle, of the exterior, and its growth is promoted by the dampness 
The Gaelic word, of which “ slogan ” is the English adaptation, of the atmosphere in the gloomy tropical forests. Sloths are 
is sluagh-ghatrm, from sluagh, army, host, ahd gairm, call, cry. 

A variant form of “ slogan ’’ is “ slogome,’^ which has given rise 
to an invented word “ slughom,” used by Chatterton {Battle oj 
Hastings f ii. lo) and by Browning (Childe Roland) as if the term 
meant some kind of war-trumpet or horn. Skeat (Etym. Diet 
1898, Errata and Addenda) has shown that Chatterton used an 
•edition of Gavin Douglas's translation of Virgil, where “ slogorne ** 
is spelled slughorne,” and the context, “ The deaucht trumpet 
blawis the brag of were ; the slughorne, cnseule or the wache cry 
went for the battall all suld be reddy,” misled him. 

SLONIM, a town of Russia, in the government of Grodno, 155 m. 
by rail S.E. of the city of Grodno and 20 m. from the railway 
from Moscow to Warsaw, on the high craggy banks of the 
Shchara. Pop. (1883), 21,110; (1897) 15,893, including many 
J ews. It derives its importance from the river, which is navigable 
and joins the Oginsky canal, connecting the Niemen with the 
Dnieper. Corn, tar, and especially timber are exported. Slonim 
is mentioned in 1040, when Yaroslav, prince of Kiev, defeated 
the Lithuanians in its neighbourhood. In 1241 the Mongols 
pillaged it and burned its wooden fort. Owing to its position 
between Galician Russia and Lithuania it often changed hands, 
until it was conquered by the Lithuanians in the 14th century. 

From 1631 to 1685 it was the scat of the Lithuanian diet and Unau or 1 wo-toed Sloth {Chuloepus hoffmanni)^ 

became a flouri.shing city. In the i8th century, under the nocturnal, silent, inoffensive and solitar>^ animals, and produce 
hetman Oginsky, a canal was dug to connect the Shchara with usually but one young at birth. They appear to show an almost 
the Dnieper. Oginsky embellished the city and founded there reptilian tenacity of life, surviving the most severe injuries 
a printing-office. Russia annexed the town in 1795. doses of poisons, and exhibiting longer persistence 

SLOOP, a type of small sailing-vessels which have one mast of irritability of muscular tissue after death than other mammals, 
rigged “ fore and aft,” carrying a mainsail, gaff-topsail, jib Several other animals, such as the African potto-lemurs, and 
and fore staysail. There is little in rig to distinguish a sloop the Asiatic lorises, are popularly called sloths, 
from a “ cutter,” and the terms are used indiscriminately ; SLOUGH, a market town in the Wycombe parliamentary 
sometimes a distinction is drawn by a sloop having a fixed division of Buckinghamshire, England, 18 m. W. of London by 
and a cutter a running bowsprit. In the sailing and early the Great Western railway. Pop. of urban district (1901), 
steam days of naval warfare, a “ sloop ” was a small corvette, 11,453. It lies in the fiat valley of the Thames, nearly 2 m. 
ship-rigged, with all the guns mounted on the upper deck, from the river at Eton and Windsor, and is wholly modern in 
Like so many nautical term.s the word was borrowed from the appearance. 7 'he chief public building is the Leopold Institute 
Dutch, viz. sloepy boat. Thi.s is generally taken to be an adapta- and Public Hall (1887), a memorial of Prince Leopold, Duke of 
tion of the Fr. ehdoupe, Span, and Port, chalupa, cf. Ital. scia- Albany. The British Orphan Asylum is also in the town. The 
luppa, Eng. “ shallop,” a light boat. These probably represent parish church of Upton-cum-Chalvey, St Laurence, has a Norman 
some native word borrowed by Spanish or Portuguese sailors in doorway and other portions of the same period. It is the burial- 
the East or American Indies. Other etymologists distinguish the place of Sir William Herschel, who lived in the vicinity, set up 
Dutch and French words and refer sloep to the common Teutonic his great telescope here, and made many of his astronomical 
root, meaning to, glide, to creep, seen in slip,” Ger. schleifen, discoveries. 

schliejeUf^c. SLOVAKS (Slovdk, fern. Slovenka, adj. slovcnsky^ formerly 

SLOTH, the name for the various representatives of a group called Slovene j but to be distinguished from the Slovenes of 
of arboreal tropical American mammals belonging to the order Carinthia, in Magyar Tdt)^ a Slav people numbering about 
Edentata Sloths are some of the most completely 2,500,000 and mostly living in the northern counties of Hungary, 

arboreal of all mammals, living entirely among the branches of On the west they extend into the neighbouring districts of Lower 
trees ; and usually hanging beneath them, back downwards, Austria and Moravia where they march with the Germans and 
and clinging with the hook-like organs lo which the terminations the kindred Moravians, being bounded by the river Morava 
•of their limbs are reduced. When obliged to descend to the and the Jablunka Mountains ; on the north they touch the 
ground, which they rarely, if ever, do voluntarily, sloths — owing Poles along the frontiers of Silesia and Galicia ; (In the east 
to the unequal length of their limbs and the peculiar conforma- about 22^ E. they meet the Little Russians along an indented 
tion of their feet, which allow the animals to rest only on the boundary; on the south they have the Magyars a« neighSbours 
outer edge — crawl along a level surface with considerable diffi- along a line joining Pressburg and ZempMn. Within these 
culty. Though generally slow and inactive, even when in their limits, save for the Germans in the towns, the Slovaks are not 
natural liaunts, they can on occasions travel with considerable much mixed : they have isolated settlements throughout the 
rapidity , along the branches, and as they do not leap, like most western half of Tlungary extending far enough soutji to meet 
other arboreal creatures, they avail themselves of the swaying similar settlements of Servians. Their chief centre is S. Milton 
, of the boughs by the wind to pass from tree to tree. They feed on-the Turoc?.. The Slovaks seem to have occupied this territory 
on leaves and young shoots and fruits, which they gather in in the 5th or 6th century a.d. and also to have stretched far to 
their mouth, the fore-limbs aiding in dragging boughs within the south ; they formecl part of Same’s empire (middle of 7th 
reach, but not being used as hands. When sleeping, sloths century), but were subject to the Avars and the Franks, and then 
roll themselves up in a ball, and, owing to the dry shaggy character formed part of Great Moravia until that kingdom was in 907 
of their hair, are inconspicuous among the mosses and lichens conquered by the Magyars, who displaced or assimilated the 
with which the trees of their native forests abound. The con- southern Slovaks and have ever since been lords of the rest, 
oealment Ijius afforded is heightened in some species by the save for a short time when they were under Boleslav the Brave 
peculiar greenish tint of the hair, due not to the colour of the (a.d. 973) of Poland, and early in the 14th century when a local 
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magnate, Count Matthew of Treniiin,made himself an independent 
ruler. In 1848-1849, when the Magyars rose against Austria, the 
Slovaks rose against the Magyars, but were handed back to 
them on the conclusion of peace. The Magyars have always 
treated the Slovaks as an inferior race and have succeeded in 
assimilating many districts where the prefix T6t in place-names 
shows the former presence of Slovaks : those who take the 
Magyar language and attitude are called Magyarones. The 
Magyars, in pursuance of this policy, do their best to suppress 
the Slovak nationality in every way, even to the extent of 
takii^ away Slovak children to be brought up as Magyars, and 
denying them the right to use their language in church and 
school. The result is a large emigration to America. (See 
letters by Scotus Viator in Spectator , 1906 sqq.) 

The Slovaks are a peaceful, rather slow race of peasants 
(their aristocracy is Magyarized), living almost exclusively upon 
the land, which they till after the most primitive methods. 
Where this does not yield sufficient, they wander as labourers and 
especially as tinkers all over Austria-Hungary and even into 
South Russia. They arc fond of music, and their songs have 
been collected. 

The Slovak language is most closely connected with fiech, the 
difference being bridgccl by the transitional dfalects of Moravia: 
though Miklosich has classed it as a variety of Ccch, it is better to 
take it separately, since it has not been subjected to the special 
changes which have 111 that language assimilated the vowels to the 
foregoing palatal consonants, nor developed the t which is char- 
acteristic ot the otlier North-Western Slavonic tongues, but has 
remained in a more primitive stage and preserved (as might lie 
cxjiected from its ceutidl position in the Slavonic world) many'points 
of agreement, phonetic, morphological and lexical, wi^i South 
Slavonic and Russian. Ihe aipliabet is founded on tine Cech, the 
accent is always on the first syllable, long vowels are indicated by 
acute accents. I'horc are usually reckoned to be three groups of 
dialects, Western, Central and Eastern ; the first being nearest to 
Cecil, the last to Little Russian ; the Central dialects exhibit less 
decided features. The Slovak dialects spoken in Moravia liave been 
well investigated by iiartos, the others still await satisfactory treat- 
ment, as does the question ol the relation of Slovak to other Slavonic 
groups. 

^ Froni the time of the Hussites and still more after the Reformation, 
Cech missionaries, colonists^ and refugees had brought with them their 
Bible and service books ; Cech became the hterary language, and is 
still the cliurch language of the Slovak Protestants. The use of the 
local tongue was the result of a desire on the part of the Roman 
Catholic clergy to get at their people. A. Bemolak (1762-1813), who 
first systematized the orthography and made a dictionary, teking 
Western Slovak as lus basis, was a priest, and so was Jan Holly 
(1785-1 849) , who wrote epics and odes in thg, classical taste. A new 
start was made in the 'forties by L’udevit Stiir, Josef H urban and 
M. Hod2a who adopted the central dialect, united the Catholic and 
Protestant Slovaks in its use and successfully opposed the attempts 
to keep the Slovaks to the use of Coch. However, Saiaflk the great 
Slavist and the poet Koll 4 r continued to write in Cech, the argument 
being that Slavs should unite to oppose the enemies of the race ; but 
without their language the Slovaks, having no traditions of inde- 
jiendent pohtical life, would have nothing to cling to. 'fhe chief 
Slovak writers since Star (mostly poets) have been O. SladkovR, 
S. Clialupka, V. Paulinjl^-Tdt, and at present Orszdg-Hviezdoslav and 
SvetozAr liurban-VajanskJ?. During the 'sixties the Slovaks founded 
three gymnasia and a Matica, or literary, linguistic and educational 
society, such as has been the centre of revival for the national life 
of other Slavonic nations. These were all closed and their property 
confiscated by the Magyars in the early 'seventies, but the struggle 
continues, and national self-consciousness is too strong for the 
attempts at Magyarization to liave much probability of success. 

Bibliogkaphy. — R. W. Seton-Watson, Racial Problems in 
Pttngary : a History of ihe Slovaks (1909), gives all that can be re- 
quired, with special chapters on Popular Art, Poetry and Music by 
D. Jurkovi <5 the archittxt, S. Hurban-Vajansky and M. Lichard the 
composer. See also T. Capek, The Slovaks (New York, 1906) ; Dr E. 
Slodola, Pnspevok ku Statistike Slovenska (contribution to statistics 
of Slovaklafid) (Turocz S. Marton, 1902) ; Fr. Sasinek, Die Slovaken 
(Prague, 1875) ; S. Czambel, in Dte osterreichische Monarchies in 
Wort und Bild ; Ungarn ; vol. v. pn. 434 sqq. (Vienna) ; K. KMal, 
Die Unterdruckung der Slovaken (Prague, 1903) ; J. Borbis, Die 
evangelisch - lutheramsche Kirche Ungarns (Nordlingen, 1861), gives | 
the religious history ; J . Vlfiek, Dejiny LiteratHry Slovenskej (history j 
of Slovak literature) (Turocz S. Marton, 1889 ; Russian trans., Kiev, 
1889) ; Sbomik Slovemkych NArodnich piesni (collection of Slovak I 
Popular Songs, &c,j, published by the Matica (1870-1874) ; Slovenski 
Spevy (Slovak Ballads) (Tur. S. Mart., 1882) ; D. Jurkovid, lus 
Ouvrages populaires des Slovaques, text in Cecn, headings in French 
(Vienna, 190b) ; J. Loos, W&rterbuch der slovakischen, ungarischen 


undamagyarischen Sfrache (Budapest, 1871) ; L. Stfir, Wauka reH 
Slovenskej (Science of Slovak J^xiech) (Pressburg, 1846) ; J. Victorin, 
Grammatik der slovkkisShen Sprache (Practical) (Budapest, 1878) ; 
S. Czambel, Prispevky k dejivdm jazyka Slovenskiho (Budapest, 
188.7) t Rnkovdt Spisovnej reti Slovenskej (Handbook of Literary 
Slovak) (Tur. S. Ma#t., 1902) ; Slovdd a ich ret (Slovaks and their 
speech) (Budapest, 1903), cf. a review in Archiv. /. Slav. Phil. xxvi. 
p. 290 ; Fr. Pastrnek, Beitrdge zuv Lautlehre der slovakischen Spracke 
(Vienna, 1888) ; Fr. Barto, Jhalektologie Moravskd with specimens 
(Briinn, 1886) ; A. Sembera, Zdkladovi Dialektologie Cecho-slovenskd 
(Foundations of Cecho-Slovak Dialectology) (Vienna, 1864). 

(E. H. M.) 

SLOVENES [Slovenciy (^r. Winden, to be distinguished from 
the .Slovaks (q-v.) and from the Slovinci (see Kashubes) west of 
Danzig], a Slavonic people numbering about 1,300,000. The 
chief mass of them lives in Austria, occupying Carniola (Krajina, 
Krain), the southern half of Carinthia (Chorutania, KoroSko, 
Kamten) and Styria (Stajersko, Steiermark) and some of the 
nortliern part of Istria ; a small division of them is found over 
the Italian border in the vale of Re.sia; others in the extreme 
south-west of Hungary. Their neighbours on the south-west 
are Italians, on the west and north (jermans: history and place- 
names point to Slovenes having formerly held parts of Tirol, 
Salzburg and Austria Proper ; and on*the east they have given 
up south-west Hungary to the Magyars ; to the south they have 
the kindred race of the Croats. The boundary on this side is 
difficult to fix, as the transition is gradual and a certain dialect 
of Croatian (marked by the use of kaj = “ what **) is by some con- 
sidered to have been originally Slovene (see Croatia-Slavonia). 
Even within the limits above defined the Slovenes are much 
mixed with (Icrmans, especially in the towns ; only in Carniola 
are they fairly solid. Here they call themselves Krajinci rather 
than Slovenes, in fact everywhere the general terni gives place 
to local names, because the race is so much split up geographically, 
dialectically and politically that consciousness of unity is of 
rather recent growth. The main intellectual centre has been 
Laibach (Ljubljana) and next to it Klagenfurt (Celovec); in 
Graz (Gradec) the German element, and in Gorz (Gorica) the 
Italian, predominates. 

The Slovenes arrived in these parts in the 7 th century, appar- 
ently pressed westwards by the Avars. By a.d. 595 they were 
already at war with the Bavarians, later they formed part of 
Samo’s great Slavonic empire and were not quite out of touch 
with other Slavs. On its collapse they fell under the yoke of the 
Bavarians and Franks. At first they had their own princes, but 
in time these gave place to German dukes and margraves, who 
had, however, to use the native tongue on certain occasions. 
These fiefs of the empire finally fell to the Habsburgs and 
never gave them any trouble, hence their language has htS freer 
play than that of most of the Austrian Slavs : they have been 
allowed to use it in primary and secondary schools and to some 
extent in local administration. The Slovenes were very early 
(beginning with the 8th century) Christianized by Italian and 
German missionaries j to them we owe the Preisingen fragments, 
confessions and part of a sermon, the earliest monuments, not 
merdy of Slovene but of any Slavonic. The MS. dates from 
c. 1000, but the composition is older. The language is not pure 
Slovene, but seems to be an adaptation of an OW Slavonic trans- 
lation. Yet it is enough to show that Old Slavonic is not Old 
Slovene. Kocel, a prince on the Flatten Sec, to whom Cyril 
and Methodius (see Slavs) preached on their way to Rome, was 
probably a Slovene, but no traces of their work survive in this 
quarter. Except for a few 15th-century prayers and formulae 
we do not find any more specimens of Slovene until the Reforma- 
tion, when Primus Trulxr translated a catechism, the New 
Testament and other works (Tiibii^cn, *1550-1 582), and J. 
Dalmatin issued a splendid Bible (Wittemberg, 1584), with an 
interesting vocabulary to make his work intelligible to any 
Slovene or Croat; at the same time and place A. Bohorizh 
(sA«d) issued a good grammar {ArcHcae Harulae, &c.). To 
counteract this the Roman Catholics translated the work of their 
English apologist Stapleton, but their final policy was to bum 
all the Slovene books they could find, so that these are extremely 
rare. The policy was successful and only about 15 % of the 
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Slovenes are Protestants, Slovene woke to a new life ifi the 
latter part of the i8th century. Valentin Vodnik was the first 
poet ([see Arch, /. Slav, Phil, (1901), xxiii. 386, xxiv. 74), 
but his successor France Pre^ieren (1800-1849) appears to have 
been really great, worthy of a larger circle of readers. Other 
poets have been A. JanezitS, S. GregorSiC and Murn-Aleksandrov ; 
Erjavec was a story-teller, Jur&Lfi a novelist, but as usual with 
thtst beginnings of literature the same man may make a grammar, 
issue an almanack, and try all kinds of poetry. The two great 
Slavists Kopitar and Miklosich were Slovenes, but were led 
astray by race feeling to insist upon Old Slavonic being Old 
Slovene. They were succeeded by G. Krek and V. Oblak. 

The chief centres of Slovene letters are the Matica or Linguistic 
and Literary Society and the l.yceum at Laibach. The Matica 
publishes a chronicle {Leiopis) and there are many periodicals, 
chief of which are the Ljuhljansky Zvon and Kres, the latter 
published at Klagenfurt. The liberal and clerical organs carry 
on a lively polemic. 

The Slovene languages is the most westerly of the South Slavonic 
group. It is very closely allied to Serbo-Croatian, but ahows some 
points of resemblance to d^cch (retaining dl and tly loss of aorist, &l). 
It is split into eight diaket^ which diller among tliemsclves widely. 
The people of Resia are sometimes classed quite apart. In phonetics 
Slovene is remarkable lor the change of the original // dj into ii and / 
(our y) respectively, of i into m, and for the coincidence of the old 
half vowels t and m in a dull e. In morphology it has retained the 
dual of both nouns and verbs more perfectly than any other living 
language, also the supine and several periphrastic tenses : it has lost 
its aormt and imperfect, and its participles Iiave imostly been fixed 
as so-called gerunds or verbal adverbs. The language has suftered 
much from Germanisms and even developed an article which has 
since been purified away. There, is a free accent and the accented 
syllables may be long or short. The Resia dialect has preserved the 
Proto-Slavonic accent very exactly. The Slovenes have always used 
the iatin alphabet more or less clumsily^: recently the orthography 
has been reformed after the manner of Cech, but uniformity has not 
yet been reached. 

Bibliography. — J. 5 uman, "Die Slovenen ** in Die Vi^lkrr 
Dstarreich- Unf^arnSt vol. x. (Vienna, t88i) ; J. Sket, Slovenisches 
Sprach- und Vbungsbuoh (Klagenfurt, 1888) ; Slovensha Slovstvena 
Citanka (*' Slovene literary reading- liook ") (2nd ed., 190G) ; C. 
PeCulk, Pralitisches Lchrbuih dcr alovenmhen Sprache (Leipzig, 
1S90) ; 1 , 1 . Plctcr^nik, Slovetisho-NemS/ti Slovar (SI. Ger. Diet.) 
({.aibach, 1894-1895) ; Freisingen Fragments, best ed. V. Vondr^k, 
Cech A had., pt. iii. (Prague, 1896 ) : V. Oblak, many articles on SI. 
Grammar in Archiv f. i>iav. Phihlogie (1889 sqq.) ; J. Baudouin de 
Courtenay, Opyi fonetihi Resjanskich Gororov (“ Attempt at phonetics 
of Uie dialects of Resia,” Russian) (Warsaw, 1875) : K. Strckclj, 
Slovtnske narodne Pesmi (” Slovene popular songs ) (Lailxtch, 1895 
«qq.). (E.H,M.) 

SLITM, a squalid, dirty street or quarter in a city, town or 
village, inhabited 'by the very poor, destitute or criminal classes ; 
over-crowding is frequently another chanicteristic (see Housing). 
The word is a comparatively recent one and is of uncertain 
origin. It has been doubtfully connected with a dialectal use 
of “ slump in the sense of a marshy, swampy place; cf* Ger. 
Sehtamn, mud, and Eng. dialect siammock, slattern (Skeat, 
Etym, Dict,y tgio). 

SIiUY8» BATTLE OF, fought cm Saturday the 24th of June 
1 330, one of the two sea-*fights in which King Edward III. of 
England commanded in person, the other ^ing that called 
Espagnols-sur-Mer {q*v:). The place of the encounter was in 
front of the town of Sluis, Sluys, or in French ficluse, cm the 
inlet between West Flanders and Zeeland. In the middle of the 
J4th century this was an open roadstead capable of holding large 
fleets. It has now -been silted up by Ibe river Eede. A French 
fleet, which tlie king, in a letter to hk son Edward the Black 
Prince; puts at 190 sail, had been collected in preparation for 
an invskiem of England. It was under the command of Hue 
Qui6ret, admiral for the king France, and of Nicholas B^huchet, 
who had btsen one of the king’s treasurers, and was probably a 
lawyer. Part erf tlie fleet cemsiated of Genoese galleys serving 
as mercenaries binder the command Of Barbavera. Although 
English historiains^ speak of King Edwardk fleet as inferior in 
nirmber to tbe French, it is certain that he sailed from Orwell 
on fhe eand^ot 5 un^ ‘'th 200 sail, uxid that he was yoined on the 
coast of Flanders by bk admiral for the North Sea, Sir Rdbert 
Korlcy, With 50 others. Some of this i^warm vessels were no 


doubt mere transports, for the king brought with him the house- 
hold of his queen, Philippa of Hainault, who was then at Bruges. 
As, however, one of the queen’s ladies was killed in the battle, 
it would appear that all the English vessels were employed. 
Edward anchored at Blankenberghc on the afternoon of the 
23rd and sent three squires to reconnoitre the position of the 
French. The Genoese Barbavera advised his colleagues to go 
to .sea, hut Behuchet, who as constable exercised general 
command, refused to leave the anchorage. He probabfy wished 
to occupy it in order to bar the king's road to Bruges. The 
disposition of the French was made in accordance with the usual 
medieval tactics of a fleet fighting on the defensive. Qui^ret 
and Bdhuchet formed their force into three or four lines, with 
the ships tied to one another, and with a few of the largest 
stationed in front as outposts. King Edward entered the road- 
stead on the morning of the 24th, and after manoeuvring to 
place his ships to windward, and to bring the sun behind him, 
attacked. In his letter to his son he says that the enemy made 
a noble defence “ all that day and the night after.” His ships 
were arranged in two lines, and it may be presumed that the 
first attacked in front, while the second would be able to turn 
the flanks of the opponent. The battle was a long succession of 
hand-to-hand conflicts to board or to repel boarders. King 
Edward makes no mention of any actual help given him by his 
Flemi.sh allies, though he says they were willing, but the French 
say that they joined after dark. 'Lhey al.so assert that the king 
was wounded by Behuchet, but this is not certain, and there is 
no testimony save a legendary one for a personal encounter 
between him and the French commander, though it would nut 
be improbable. The battle ended with the almost total destruc- 
tion of the French. Quierct was slain, and Behuchet is said to 
have been hanged by King Edward’s orders. Biu-bavera escaped 
to sea with his squadron on the morning of the 25th, carr) ing 
off two English prizes. English chroniclers claim that the 
victory was won with small cost of life, and that the loss of the 
French was 30,000 men. But no reliance cun be placed on 
medieval estimates of numbers. After the buttle King Edward 
remained at anchor several days, and it k probable that his 
fleet had suffered heavily. 

Authorities. — The story of the battle of Sluys is told from the 
English side by Sir Harris “Nicolas, in his Htsiory of the Royal Navy, 
vol. ii. (London, 1847) ; and from the French side by M. C. de la 
Ronciei’e, Htstoire de la marine frani^aUi\ vol. i. (Paris, x 899 )> 
Both make copious references to original sources. (D. H.) 

SLYPE, a variant of “ slip ” in the sense of a narrow passage ; 
in architecture, the name for the covered passage usually found 
in monasteries between the transept and the chapter-house, as 
at Winchester, Gloucester, Exeter and St Albans. 

SMACK, a general term for a small decked or half-decked 
vessel, sailing under various rigs and u.sed principally for fishing. 
The word, like so many sea terms, was borrowed from the Dutch, 
where smak, earlier stnacke, is the name of a coasting vessel ; 
it is generally taken as a corruption of snack, cf. Swed. sndeka, 
Dan. snackke, a small sailing-vessel, and is to be referred to the 
root seen in '‘snake,” “snail,” the original meaning a gliding, 
creeping thing. “ Smack,” taste, and “ smack,” a smart sounding 
blow or slap, also used of the sound of the lips in kissing or 
tasting, must be distinguished. In the first case the word in 
O.E. smaec and is common to Teutonic languages, cf. Dan. rwog, 
Ger. schmeckm, &c. ; the second word is onomatopoeic, cf. 
“ smash,” and is also found in other Teutonic langua^s. It is 
not connected with the word meaning “ taste, though no 
doubt confused owing to the sense of smamug the lips. 

SMALL ISLES, a parish of islands of the Inner H^ridBi, 
Invemcss-shire, Scotland. It consists of the islands of Canna, 
Sanday, Rum, Eigg «tnd Muck, lying, in the order named, 
like a crescent with a trend from N.W. to S.E., Canna being 
the most northerly and Muck the most southerly. are 

separated from Sltye by Cuillin Sound and from ^e mainland 
by the Sound of Ardnamurchan. ^e surface is moorland, 
pasture and mountain. They are rich in sea-fowl, the most 
common being the eider duck, puffin, MauK shearwater, black 
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^iIlemot,kittiwake and herring gull. The fisheries include cod, 
ling and herring. The rainfall amounts to 56 in. for the year, 
and the temperature is fairly high, the mean for the year being 
47® 5' F. Steamers caill at Eigg at regular intervals and less often 
at Rum and Canna. Canna (pop. 49), an island of basaltic rock, 
is situated about 10 m. from the nearest point of Skye, and 
measures 4^ m. from E. to W. and if- m. from N. to S. Potatoes, 
barley and a little oats are grown, and the pasture being good 
the cattle are larger than most of tlie Hebridean breeds. The 
harbour is screened from south-westerly gales by the isle of 
Saiiday. The antiquarian remains include a- weather-worn 
sculptured stone cross and the ruins of a chapel of St Columba. 
Compass Hill (450 ft.) on the K. is so named from the alleged 
disturbance of the compasses of vessels passing within its sphere 
of influence. Sunday (pop. 44), another basaltic island, lies 
close to the S.K. of Canna. It measures if m. from E. to W. 
and m. from N. to S. Some m. S.E. of Canna is the 
island of Rum (pop. 149), which is situated m. from the 
nearest point of Skye, and measures SJ m. N. to S. and 8 m. from 
E. to W. Geologically, its northern half is composed of Torri- 
donian .sandstone, with basalt at points between the West coajst 
and the centre, of gabbro in the south-east, with a belt of gneis- 
sose rocks on its east seaboard and of qiiartz-porpliyry in the 
south-west. It is mountainous in the south. Among the higher 
peaks arc Askival (2659 ft.), Ashval (2552), Sgor-nan-Gillean 
(2503) and Allival (2368). On the north-west shore is a cliff 
where bloodstones are quarried. The mountains are a haunt of 
red deer. The harbour of the village of Kinloch, at the head of 
Loch Scresort, is resorted to during gales from the N.\\\ and S. 
J'ully 4 m. S.K, and 7 J m. from the nearest point of the mainland 
lies the island of ICigg, or Egg (pop. 211), mea.suring from N. to 
S. 5 m. and from E. to W'. 3^ m. It is in the main basaltic, but a 
band of quartz-porpliyry runs from the centre in a north-westerly 
direction to the coast, and there is some oolitic rock on the north 
shores. On the nortli-east coast is a cave with a narrow mouth, 
opening into a hollow 255 ft. long. In it Macleod of Skye, 
towards tlie end of the i6th century, ordered 200 Macdonalds, 
inhabitants of tlie isle — men, women and children— -to be 
suffocated, their bones being found long afterwards. The people 
are chiefly engaged in fisheries and cattle-rearing. Three m. 
S.W. is the island of Muck (pop. 42), which is about i J m. long 
by 2^ m. broad and lies fully 5 m. from the nearest point of 
Ardnamurchan. It is alniost wholly basaltic, but has some 
oolite at the head of tlie bay on its north side. 

SMALLPOX, or Variola (varus, “ a pimple ”), an acute 
infectious disease chara('tcrizcd by fever and by the appearance 
on the surface of the body of an eruption, which, after passing 
through various stage^^, dries up, leaving more or les.s distinct 
cicatrices. (For patliology see Parasitic Diseases.) Few 
diseases have been so destructive to human life as smallpox, 
and it has ever been regarded with horror alike from its fatality, 
its loathsome accompaniments and disfiguring effects, and from 
the fact that no age -and condition of life are exempt .from liability 
to its occurrence. Although in most civilized countries its 
ravages have been greatly limited by the protection afforded 
by vaccination, yet epidemic outbreaks are far from uncommon, 
affecting especially those who are unprotected, or whose pro- 
tection has become weakened by lapse of time. 

Much obscurity surrounds the early history of smallpox. 
It appears to have been imported into Europe from A^ia, where 
it had been known and recognized from remote antiquity. 
The earliest accounts of its existence reach back to the middle 
and end of the 6th century, when it was described by Procopius 
and Gregory of Tours avS occurring in epidemic form in Arabia, 
Egypt and the south of Europe. In one of the narratives of the 
expedition of the Abyssinians against Mecca (c. 550) the usual 
miraculous details are combined with a notice of smallpox break- 
ing out among the mvaders.^ Not a few authorities, however, 

^ See Noldeke, GMchichie Utr Peraer . . . ^aus Taban (Leideti, 
1^79), p. .2x8. Noldeke thmik.s that this notice xnay be taken from 
genuine historical tradition, and seems to find an allusion to it in an 
f^d'poem. 
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regard these accounts as referring not to smallpox, but to plague. 
The most trustwort]jiy sVatements as to the early existence of the 
disease are found m an account by the qth-century Arabian 
physician Rhazes, by whom its symptoms were clearly described, 
its pathology explafhed by a humoral or fermentation theor>% 
and directions ghen for its treatment. During the period 
of the Crusades smallpox appears to have spread extensively 
through Europe, and hospitals for its treatment were erected 
in many countries. But at this period and for centuries after- 
wards the references to the subject include in all likelihood other 
diseases, no precise distinction being made between the different 
forms of eruptive fever. Smallpox was known in England as early 
as the T3th century, and had probably existed there before. 
It appears to have been introduced into America by the Spaniards 
in the early 16th century, and there, as in Europe and throughout 
the known world, epidemics were of frequvJit occurrence during 
succeeding centuries. 

The only known factor in the origin of smallpox is contagion — 
this malady being probably the most contagious of all diseases. 
Its outbreak in epidemic form in a locality may frequently be 
traced to the introduction of a single case from a distance. 
The most direct means of communicating smallpox is inoculation. 
By far the most common cause of conveyance of the disease, 
however, is contact with the persons or the immediate surround- 
ings of those already affected. The atmosphere around a small- 
pox patient is charged with the product.^ of the disease, which 
likewise cling to clothing, furniture, &c. The disease is probably 
communicable from its earliest manifestations onwards to its 
clo.se, but it is generally held that the most infectious period 
extends from the appearance of the eruption till the drying up 
of the pustules. Smallpox may also readily be communicated 
by the bodies of those who have died from its effects. No age 
is exempt from susceptibility to smallpox. Infants arc occasion- 
ally born with the eruption or its marks upon their bodies, proving 
that they had undergone the disease in uUro. Dark-skinned 
races are said to suffer more readily and severely than whites. 
One attack of smallpox as a rule confers immunity from any re- 
currence, but there arc numerous exceptions to this rule, ^er- 
crowding and all insanitary surroundings favoirr the spread of 
smallpox where it has broken out ; but the most influential con- , 
ditionof all is the amount of protection afforded to a community 
by previous attacks and by vaccination (q.v.). Such protection, 
although for a time most effectual, tends to become exhausted 
unless renewed. Hence in a large population there is always 
likely to be an increasing number of individuals who have 
become susceptible to smallpox. This probably explains its 
occasional and even apparently periodic epidemic outbreaks 
in large centres, and the well-known fact that the most severe 
cases occur at the beginning — those least protected being 
necessarily more liable to be first and most seriously attacked. 

Symptoms . — While the symptoms of smallpox are essentially 
the same in character in all cases, they are variously modified 
according to the form which the disease may assume, there being 
certain well-marked varieties of this as of most other infectious 
maladies. The following description applies to an average case. 
After the reception into the system of the smallpox contagion 
the onset of the symptoms is preceded by a period of incubation, 
during which the patient may or may not complain. This period 
is bdieved to be from about ten to fourteen days. In cases of 
direct inooulation of the virus it is considentldy shorter. The 
invasion of the symptoms is sudden and severe, in the form of 
a rigor followed by fever (the primary jever),.m which the tempera- 
ture rises to 103® or 104® Fahr. or higher, notwithstanding that 
perspimtion may be goii^ on. A quick p^dae is present, together 
with thirst and constipation, while intense headache accompanied 
with vomiting and pain in the back is among the most char- 
acteristic of the mitial symptoms. Occasionally the disease is 
ushered in by con\'ulsions. These symptoms continue with 
greater ^or less intensity throughout two entire days, and during 
their course there may occasionally be noticed on various parts 
of the body, e.spccially on the lower part of the abdomen and 
inner sides of the thighs, a diffuse redness accompanied by 
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slight spots of extravasation {petechiae), the appearance «ome- 
what resembling that of scarlet fever. TJiese^^‘ prodromal rashes,” 
as they are termed, appear to be more frequent in some epidemics 
than in others, and they do not seem to have any special signifi- 
cance. They are probably more frequently seen in cases of the 
mildest form of smallpox (formerly termed varioloid), referred 
to below as modified smallpox. On the third day the character- 
istic eruption begins to make its appearance. It is almost always 
first seen on the face, particularly about the forehead and roots of 
the hair, in the form of a general redness ; but upon this surface 
there may be felt by the finger numerous elevated points more 
or less thickly set together. The eruption, which is accompanied 
by heat and itching, spreads over the face, trunk and extremities 
in the course of a few hours — continuing, however, to come out 
more abundantly for one or two days. It is always most marked 
on the exposed parts ; but in such a case as that now described 
the individual “ pocks ” are separated from each other (discrete). 
On the second or third day after its appearance the eruption 
undergoes a change — the pocks becoming vesicles filled with a 
clear fiuid. These vesicles attain to about the size of a pea, and 
in their centre there is a slight depression, giving the char- 
acteristic umbilicated appearance to the pock. The clear 
contents of these vesicles gradually become turbid, and by the 
eighth or ninth day they are changed into pustules containing 
yellow matter, while at the same time they increase still further 
in size and lose the central depression. Accompanying this 
change there are great surrounding inflammation and swelling of 
the skin, which, where the eruption is thickly set, produce much 
disfigurement and render the features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as often 
happens, the pustules break. The eruption is present not only 
on the skin, but on mucous membranes, that of the mouth and 
throat being affected at an early period ; and the swelling 
produced here is not only a source of great discomfort, but even 
of danger, from the obstruction thus occasioned in the upper 
portion of the air-passages. The voice is hoarse and a copious 
flow of saliva comes from the mouth. The mucous membrane 
of the nostrils is similarly affected, while that of the eyes may also 
be involved, to the danger of permanent impairment of sight. 
The febrile symptoms which ushered in the disease undergo 
marked abatement on the appearance of the eruption on the 
third day, but on the eighth or ninth, when the vesicles become 
converted into pustules, there is a return of the fever (secondary 
or suppurative fever), often to a severe extent, and not in- 
frequently accompanied by prominent nervous phenomena, such 
as great restlessness, delirium or coma. On the eleventh or 
twelfth day the pustules show signs of drying up (desiccation), 
and along with this the febrile symptoms decline. Great itching 
of the skin attends this stage. The scabs produced by the dried 
pustules gradually fall off and a reddish brown spot resins, 
which, according to the depth of skin involved in the disease, 
leaves a permanent white depressed scar — this “ pitting ” 
so characteristic of smallpox being specially marked on the face. 
Convalescence in thisform of the disease is as a rule uninterrupted. 

Varieties. — There are certain varieties of smallpox depending 
upon the form it assumes or the intensity of the symptoms. 
Confluent smallpox (variola confluens), while essentially the same 
in its general characters as the form already described, differs 
from it in the much greater severity of all the symptoms even 
from the onset, and particularly in regard to the eruption, which, 
instead of showing itself in isolated pocks, appears in large 
patches run together, giving a blistered aspect to the affected 
skin. Thi$ confluent condition is almost entirely confined to the 
face, and produces shocking disfigurement, while subsequently 
deep scars remain and the hair may be lost. The mucous 
membranes suffer in a similar degree of severity, and dangerous 
complications may arise from the presence of the disease in the 
mouth, throat and eyes. Both the primary and secondary fevers 
are extremely severe. The mortality is very high, and it is 
generally estimated that at least 50 % of such cases prove fatal, 
either from the violence of the disease or from one or other of 
L:e numerous complications which are specially apt to r.ttend 


upon it. Convalescence is apt to be slow and interrupted. 
Another variety is that in which the eruption assumes the 
haemorrhagic form owing to bleeding taking place into the pocks 
after their formation. This is apt to accompanied with 
haemorrhages from various mucous surfaces (particularly in the 
case of females), occasionally to a dangerous degree and with 
symptoms of great prostration. Many of such cases prove fatal. 
A still more serious form is that termed malignant, toxic or 
purpuric smallpox, in which there is intense streptococcus septi- 
caemia, and the patient is from the onset overwhelmed with the 
poison and quickly succumbs — the rash scarcely, if at all, 
appearing or showing the haemorrhagic or purpuric character. 
Such cases are, however, comparatively rare. The term modified 
smallpox is applied to cases occurring in persons constitutionally 
but little susceptible to the disease, or in whom the protective 
influence of vaccination or a previous attack of smallpox still to 
some extent exists. Cases of this mild kind are of very common 
occurrence where vaccination has been systematically carried 
out. As compared with an average case of the unmodified 
disease as above described this form is very marked, the dif- 
ferences extending to all the phenomena of the disease. (1) As 
regards its onset, the initial fever is much milder and the pre- 
monitory symptoms altogether less in severity. (2) As regards 
the eruption, the number of pocks is smaller, often only a few 
and mostly upon the body. They not infrequently abort before 
reaching the stage of suppuration ; but should they proceed to 
this stage tlie secondary fever is extremely slight or even absent. 
There is little or no pitting. (3) As regards complications and 
injurious results, these are rarely seen and the risk to life is 
insignificant. 

Various circumstances aftect the mortality in ordinary smallpox 
and increase the dangers attendant ujion it. The character of the 
epidemic hadi^an important influence. In some outbreaks the type of 
the disease is mucli more severe than in others, and the mortality 
consequently greater. 

In 1901 and 1903 there wore epidemics in the United States in 
which it was only 2 %. The mortality in the Philadelpiiia epidemic 
is given by Welch and Schamberg as 26-89 % in 7204 cases > while in 
the Glasgow epidemic of 1900-1901, it reached 5i‘(> % in the un- 
vaccinated anci 10*4 % in the vaccinated. Below are some particu- 
lars of the annual death rate. 


Smallpox Death Rate, England and Wales, 


Years. 

Number of 
Deaths from 
Smallpox.* 

Deaths from 
Smallpox 
to every 
Million living. 

1902 

*464 

75 

1903 

760 1 

23 

1904 

5«>7 

15 

1905 

116 


190O 

21 


1907 

xo 

0-3 

1908 

12 

0-3 


* Deaths entered as being from chicken-pox arc not included, 
tliough many are probably due to the graver disease. 

Smallpox is most fatal at the extremes of life, except in the case of 
vaccinated infants, in whom there is immunity from the disease. 
Again, any ordinary case with discrete eruption is .serious, and a case 
of confluent or even semi-confluent character is much more grave, 
while the haemorrhagic variety is frequently, and the toxic always, 
fatal. Numerous and often dangerous complications, althongh liable 
to arise in all cases, are more apt to occur in the severer form.s, and in 
general at or after the suiwvontion of the secondary fever. The 
most important are inflammatory affections of tlie respiratory organs, 
such as Dronchitis, pleurisy or pneumonia, diphtheritic conditions of 
the throat, and swdUng of the mucous membrane of the terynx and 
trachea. Destructive ulceration affecting the eyes or ears is a well- 
known and formidable danger, while vanous affections of the skin, 
in the form of erysipelas, abscess or carbuncles, are of not infrequent 
occurrence. 

The prophylaxis of smallpox depends^on successful vaccination 
and re-vaccination (see VAcaNATioN), together with the estab- 
lishment of smallpox hospitals for the treatment of the disease 
when it has broken out, to which the patient should be at 
once removed, and those who have been in contort with the 
patient should be promptly re-vaccinated. Thj efficien^r of the 
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protection given by vaccination and systematic re-vaccination 
IS demonstrated by the almost entire suppression of the disease in 
^ Germany (see Dr Bruce Low’s Report to Uie Local Govern- 

Uxfa mad Board, 1903-1904). Mrs Garrett Anderson, writing 
treatment, to The Times in September 1903, showed the enormous 
expense laid on the rates in England for the main- 
tenance of smallpox hospitals in order to counteract inefficient 
vaccination. Jxjndon with a population of 6J millions reserves 
2500 beds in a hospital removed from the city ; Berlin with a 
population of 2 millions reserves 12 beds in the pavilion of a 
general hospital ; Dresden with a population of 500,000 reserves 
20 beds in the hriedrichstadt Hospital, but no case was admitted 
for 10 years previous to the Report. In Stuttgart (population 
200,000) a hut of six beds is set aside for smallpox, but it has 
fallen into bad repair from disuse. Smallpox cases in Germany 
are usually sporadic cases introduced by foreigners. Where 
persons have been exposed to the infection of smallpox, if 
immediate vaccination fails to protect them from the disease, 
it has been shown to considerably modify the type. The plan 
of identification and surveillance of all contact cases has given 
good results. In the Bristol epidemic of 1908 there were 35 
cases and 9 deaths. The contacts numbered 1354, and 16,398 
visits of inspection were paid. 

The patient should lie on a soft bed in a well-ventilated but 
somewhat darkened room and be fed with the lighter forms of 
nutriment, such as milk, soups, &c. The skin should be sponged 
occasionally with tepid water, and the mouth and throat washed 
with an antiseptic solution. In a severe case, with evidence of 
much prostration, stimulants may be advantageously employed. 
The patient should be always carefully watched, and special 
vigilance is called for where delirium exists. This symptom 
may sometimes be lessened by sedatives, such as opium, bromides 
or chloral. With the view of preventing pitting many applica- 
tions have been proposed, but probably the best are cold or tepid 
compresses of light weight kept con.stantly applied over the face 
and eyes. The water out of which these are wrung may , be a 
weak solution of carbolic or boracic acid. When the pustules 
have dried up the itching this produces may be much relieved by 
the application of oil or vaseline. 

What is known as the red light treatment, in which the actinic 
or chemical rays are excluded, has been advocated by Prof. 
Niels Finsen of Copenhagen and others. He considers it valuable 
only in that it protects the pustule from the deleterious effects of 
light, and he and other observers claim that if resorted to early 
it abolishes suppuration in the pustules, lessens scarring and 
shortens the course of the disease. Medical opinion in England 
is divided as to its merit, Herbert Pedk of Chesterfield, in 244 
cases so treated in 1902-1905, had only 6 deaths, a mortality of 
2*4%, while tlie case mortality during the same period was, 
Lancashire 5*8 %, Derby &*hire 6 %, Cheshire 6*4 %, Liverpool 
2*7 % and Manchester 5*6 % in cases treated without red light. 
An interesting fact in connection with the treatment is its great 
antiquity in China and Japan, while in England in the middle 
ages smallpox patients wore red garments and lay in beds where 
the light filtered through red curtains. 

Complications are to be dealt with as they arise, and the 
severer forms of the disea.se treated in reference to the special 
symptoms presented. In cases where the eruption is tardy of 
appearing and the attack threatens to assume the toxic form, 
marked benefit attends the use of the wet pack. Disinfectants 
should be abundantly employed in the room and its vicinity, 
and all clothing, &c., in contact with the patient should ^ 
exposed to the vapour of formalin. B6cHre, Thomson and 
Brownlee have advocated the use of the serum of immunized 
heifers. The dose, however, requires to be very large, being 
equivalent to one-fiftieth part of the body weight in adults and 
one-twentieth part in children. 

Inoculation . — Previously to the introduction of vaocination {q.v.) the 
method of preventive treatment by what was known as inoculation 
had been employed. This consisted in introducing into the system — 
in a similar way to the method now commonly employed in vaccina- 
tion — the smallpox virus from a mild case with the view of repro* 
ducing the disease also in a mild form in the person inoculatied, and 
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thus afiording him protection from further attack. This plan had 
apparently been resoited to by Eastern nations from an early period 
in the history of the disease. During the latter part of the Ming 
dynasty there was introduced into China a system of inoculation ip 
which the method waato blow the pulverized germ-laden crusts from 
a small-pox pustule through a silver tube into the nostril, the left 
being chosen in a male, the right in a female. Inoculation was known 
to be extensively practised in 'I'urkey in the beginning of the 18th 
century, when, chiefly through the letters of Lady Mary Wortley 
Montagu, it became known and was sp^dily adopted in England. 
There is no doubt, both from the statistics of tne Smallpox and. 
Inoculation Hospital, London, and from the testimony of physicians 
throughout the country, that this practice made a marked unpression 
upon the fatality of the disease, and was itself attended with ex- 
tremely little risk to life. I'hc objections to it, however, were great, 
for, although usually conveying tlic smallpox in a mild form, it not 
infrequently look enect severely, and, while death might be averted, 
the disfiguring results of the disease remained. Further, each inocu- 
lated person upon whom the operation took effect became for the 
time being a possible source of infection to others, and in point of fact 
tlie practice tended to spread the disease and so to increase the 
general mortality. Although inoculation continued to be practised 
for a number of years subsequently to jenner's great discovery, it 
gradually became displaced by vaccination, and in 1840 an Act of 
Parliament was passed rendering smallpox inoculation unlawful in 
England. 

SMALRIDGE, GEORGE (1663-1719), English bishop, wa$ 
bom at Lichfield, where he received his early education, this 
being completed at Westminster school and at ChristXhurch, 
Oxford. His political opinions were largely modelled on those of 
his friend Francis Atterbury, with whom he was associated at 
Oxford and elsewhere. After being a tutor at Christ Church, he 
was minister of two chapels in London, and for six or seven years 
I he acted as deputy for the regius professor of divinity at Oxford ; 
his Jacobite opinions, however, prevented him from securing this 
position when it fell vacant in 1707. In 17 ii he was made dean 
of Carlisle and canon of Christ Church, and in 1713 he succeeded 
Atterbury as dean of Christ Church. In the following year he 
was appointed bishop of Bristol, but retained his deaner>% In 
1715 Smalridge refused to sign Uie declaration against the pre- 
tender, James Edward, defending his action in his Reasons for 
not signing the Declaration, In other ways also he showed 
animus against the house of Hanover, but his only punishment 
was his removal from the post of lord almoner to the king. He 
died on the 27th of September 1719. Tlie bishop was esteemed 
by Swift, Steele, Whiston and other famous men of his day, 
while Dr Johnson declared his sermons to be of the highest class* 
His Sixty Sermons, preached on Several Occasions, was published 
in 1726 ; other editions 1827, 1832, 1853 and 1862. 

5MALTITE, a mineral consisting of cobalt diarsenide (CoAsj)* 
It crystallizes in the cubic system with the same hcmihedral 
symmetry as pyrites ; crystals have usually the form of cubes 
or cubo-octahedra, but are imperfectly developed and of some- 
what rare occurrence. More often tlie mineral is found as 
compact or granular masses. The colour is tin-white to steel- 
grey, with a metallic lustre ; the streak i.s greyish black. Hard* 
ness 5J ; specific gravity 6*5. The cobalt is partly replaced by 
iron and nickel, and as the latter increases in amount there is a 
passage to the isomorphous species chloanthite (NiAs^). It 
occurs in veins with ores of cobalt, nickel, copper and silver ; 
the best known locality is Schneeberg in Saxony. The name 
smaltite was given by F. S. Beudant, in 1832, because the mineral 
was used in the preparation of smalt for producing a blue colour 
in porcelain and glass. (L. J, S.) 

SMART, CHRISTOPHER (1722-1771), English poet, son of 
Peter Smart, of an old north country family, was bom at Ship* 
bourne, Kent, on the i ith of April 1722. His father was steward 
for the Kentish estates of William, Viscount Vane, younger son 
of l^rd Barnard of Raby Castle, Durham. Chri.stopher Smart 
received his first schooling at Maidstone, and then at the grammar 
school of Durham. He spent part of his vacations at 
Castle, and his gifts as a poet gamed him the patronage of the 
Vane family. Henrietta, dudiess of Cleveland, allowed him a. 
pension of £40 which was paid until her death in 1742. Thomaa 
Gray, writing to his friend Thomas Wharton in 1747, warned hinL 
to keep sitooe about Smart’s delinquencies lest they should 
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C6me to the cars of Henry Vane (afteryrards carl of Darlington), 
and endanger his allowance. At Cambridge, where he was 
entered at Pembroke College in 1739, he spent much of his time 
in taverns, and got badly into debt, but in spite of his irregularities 
he became fellow of his college, praelector in philosophy and 
keeper of the common chest in 1745. In November 1747 he was 
compelled to remain in his rooms for fear of his creditors. At 
Cambridge he won the Seaton prize for a poem on one of the 
attributes of the Supreme Being ” in 1750 (he won the same prize 
in 1751, 1752, 1753 and 1755); and a farce entitled A Trip io 
Cambridge f or The Grateful Faitf acted in 1747 by the students 
of Pembroke, was from his pen. In 3750 lie contributed to 
The Student, or The Oxford and Cambridge Monthly Miscellany. 
During one of his visits to London he had made the acquaintance 
of John Newbery, the publisher, whose step-daughter, Anna 
Maria Carman, he married, with the result of forfeiting his fellow- 
ship in 1753. About 1752 he permanently left Cambridge for 
London, though he kept his name on the college books, as he had 
to do in order to compete for the Seaton prize. He wrote in 
London under the pseudonym of “ Mary Midnight ” and “ Pent- 
weazle." He had edited The Midwife, or the Old Woman's 
Magazine (1751-1753), and had a hand in many other ^^Grub 
Street ** productions. Some criticisms made by Sir ” John 
Hill (1716 ?-“i775) on his Poems on Several Occasions (1752) 
provoked his satire of the Ililliad (1753), noteworthy as providing 
the model for the Rolliad. In 1756 he finished a prose transla- 
tion of Horace, which was widely used, but brought him little 
profit. He agreed in the same year to produce a weekly paper 
entitled The Universal Visitor Aor which Samuel Johnson Wrote 
some numbers. In 1751 Smart had shown symptoms of mental 
aberration, which developed into religious mania, and between 
1756 and 1758 he was in an asylum. Dr Johnson visited him and 
thought that he ought to have been at large. During his confine- 
ment he conceived the idea of the single poem that has made him 
famous, “ A Song to David,” though the story that it was 
indented with a key on the panels of his cell, and shaded in with 
charcoal, may be received with caution. It shows no trace of 
morbid origin. After his release Smart produced other religious 
poems, but none of them shows the same inspiration. His wife 
and children had gone to live with friends as he was unable to 
support them, and for some time before his death, which took 
place on the 21st of May 1771, he lived in the rules of King’s 
Bench, and was supported by small subscriptions raised by Dr 
Burney and other friends. 

Of ail that he wrote, A Song to David ” will alone bear the test of 
time. Unlike in its simple forceful treatment and impressive 
directness of expression, as lias been said, to anything else in i8th> 
century poetry, the poem on analysis is found to depend for its 
unique effect also upon a certain ingenuity of construction, and 
the novel way in which David’s ideal qualities arc enlarged upon. 
This will be more readily understood on reference to the following 
verse, the first twelve words of which become in turn the key-notes, 
so to i(>eak, of the twelve succeeding verses : — - 

** Great, valiant, pious, good, and clean, 

SubHme, contemplative, serene, 

Strong, constant, pleasEuit, wise I 
Bright efiluenoe of exceeding grace ; ' 

Best man I — the swiftness, and the race, 

The peril, and the prize.” 

The last line is characteristic of another peculiarity in '' A Song to 
David,” tlu) efiective use of alliteration to complete the initial energy 
of the stanza in many 'instances. But in the poem throughout is 
revealed a puctic quahly which eludes critical analysis. 

Foam the Poems of the late Christopher Smart (1791) the ” Song to 
David ’\(pr. 1763) was excluded as forming a prooi of his mental 
aberration. It was reprinted in 1819, and has since received abundant 
praise. In an abridged form it is included in T. H. Ward’s English 
Poets, vol. iii., and was reprinted in 1895, and in 1901 with an 
introduction hy K. A. Streatfeild. Smart’s other poems are in- 
cluded in Andei^n’s British Poets. Christopher Smart is one of 
Robert Browning's subjects in The Parleyings with Certain People 
(1887). Sec also the contributions to Notes and Queries of March 
25th and May 6th, 1905, by the Rev. D. C. Tovey, who has read, and 
in some places revised, the above article. 

SMAMT, SIR GEORGE THOMAS (1776-1867), English 
musician, was born in Ixindon, his father being a music-seller. 
He was a choir-boy at the Chapel Royal, and was educated in 
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music, becoming an expert violinist, oi^ganlst, teacher of singinj^ 
and conductor; and in 18x1 he was knighted by the lord- 
lieutenant of Ireland, having conducted a number of successful 
concerts in Dublin. Sir Creorge Smart was, from that time 
onwards, one of the chief musical leaders and organizers in 
England, conducting at the Philharmonic, Covent Garden, 
the provincial festivals, &c., and in 1838 being appointed com- 
poser to the Chapel Royal. He was a master of the Handelian 
traditions, was personally acquainted with Beethoven and a 
close friend of Weber, who died in his house. His church music 
and glees include some well-known compositions. He died in 
London on the 23rd of February 3867. His brotiicr Henry 
(3778-3823), father of the composer Henry Smart {g.v.), was also 
a prominent musician in his day. 

SMART, HENRY (1813-3879), English organist and musical 
composer, bom in London on the 26th of October 3813, was a 
nephew of Sir George Smart (q.v.). He studied first for the law, 
but soon gave this up for music. In 1831 he became organist of 
Blackburn parish church, where he wrote his first important 
work, a Reformation anthem ; then of St Giles’s, CripplegUte ; 
St Luke’s, Old Street ; and finally of St Pancras, in r864, which 
last post he held at the time of his death on the 6tli of July 1879, 
less than a month after receiving a government pension of £100 
per annum. Although Smart is now known chiefly by his com- 
po.sitions for the organ, which are numerous, effective and 
melodious, if not strikingly original, he wrote many vocal works, 
including some of the best specimens of modern part songs. His 
cantata, The Bride of was written for the Birmingham 

festival of 1864; Jacob for Glasgow, in 3873 ; and his opera, 
Bertha, was produced with some success at the Haymarket in 
1855. In the last fifteen years 6f his life Smart was practically 
blind. 

SMART, JOHN {c. 1740-1811), English miniature painter, was 
bom in Norfolk ; he b^ame a pupil of Cosway, and is frequently 
alluded to in his correspondence. This artist was director and 
vice-president of the Incorporated Society of Artists, and ex- 
hibited with that society. He went to India in 1 788 and obtained 
a number of commissions in that country. He settled down in 
London in 1797 and there died. He married Edith Vcrc, and is 
believed to have had only one son, who died in Madras in 1809. 
He was a little man, of simple habits, and a member of the' 
Society of Sandemanians. Many of his pencil drawings still 
exist in the possession of the descendants of a great friend df his' 
only sister. Several of his miniatures are in Australia and 
belong to a cadet branch of the family. His work is entirely 
different to tliat of Cosway, quiet and grey in its colouring, with 
the flesh tints elaborated with much subtlety and modelled in 
exquisite fashion. He possessed a great knowledge of anatomy, 
and his portraits are drawn with greater anatomical accuracy and 
possess more distinction than those of any miniature painter of 
his time. 

See Tfte History of Portrait Miniatures, by G. C. Williamson, 
vol. ii. (London, 1904). (G. C. W.) 

SMEATON, JOHN (i724>-t792), English civil engineer, was 
bom at Austhorpe l.odge, near Leeds, on the 8th of Tune 1724. 
He received a good education at the grammar school of Leeds. 
At an early age he showed a liking for the use of mechanical tools, 
and in his fourteenth or fifteenth year contrived tomake a turning- 
lathe. On leaving school in his sixteenth year he was employed 
in the office of his father, an attorney, but, after attending for 
some^months in 1742 the courts at Westminster Hall, he requested 
to be allowed to follow some mechanifcal professiem. became 
apprentice to a philosophical instrument maker, and in 1750 set 
up in business on his own account. Besides improving various 
mathematical instruments used in navigation and astronomy, 
he carried on experiments in regard to other mechanical 
appliances, amongst the most important being a series on which 
he founded a paper— *for which he received the Copley medal 
of the Royal Society in i759--entitled An Experimental Inquiry 
concerning the. Native Powers of Water and Wind to turn Mills 
and other Machines depending on a Circular Motion. In 1754 
he made a tour of the Low Countries to study the great canal’ 
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worics of foreign engineers. Already by his papers read before 
the Royal Society and his intercourse with scientific men his 
abilities as an engineer had become well known, and in 1756 
application was made to him to reconstruct the Eddystone 
lighthouse, which had been burnt down in December of the 
previous year. After the completion of the new tower in 1759, 
Sm^ton^ advice was frequently sought in regard to important 
engin^ring projects, including the construction of canals 
(especmlly the Forth and Clyde canal), the drain^e of fens, the 
designing of harbours and the repair and erection of bridges, 
though many of the schemes he drew up were not carried out on 
account of the general lack of capital. He was also employed in 
designing numerous waterwheels, windmills, pumps, and other 
mechanical appliances. A considerable portion of his time was 
devoted to astronomical studies and observations, on which he 
read various papers before the Royal Society. A year before his 
death he announced that he wished “to dedicate the chief 
part of his remaining time to the description of the several 
works performed under his direction but he completed nothing 
more than the Narrative of t}ie Building of the Eddystone Light- 
house, which liad already appeared. He died at Austhorpe on 
the 28th of October 1792, and was buried in the old parish church 
of Whitkirk. 

See John Holmes, A Short Narrative of the Genius, Life and Works 
of the late Mr John Smeaton (1793) I and Smiles, Lives of the 
Engineers, 

SBIEDLEy, FRANCIS [Frank] EDWARD (1818-1864), 
English novelist, was born at Great Marlow, Buckinghamshire, 
on the 4th of October i8i8, a member of a Flintshire family. 
A cripple from his birth, he was educated privately, and contri- 
buted his first book, Scenes from the Life of a Private Pupil, 
anonymously to Sharpe's London Magazine in 1846-1848. His 
first essay proved so successful that it was expand^ into Frank 
Fairleigh, and published in book-form in 1850. His next book 
Lewis Arundel : or the Railroad of Life was originally contributed 
to the same maga:cinc, which he for some time edited, and was 
published in book-form in 1852. Of his other writings the best- 
known is Harry Coverdale's Courtship (1855). These are all 
capital stories, racily told. Either Hablot Knight Browne 
(“ Phiz “) or George Cruikshank supplied illustrations for most 
of his books. Smedley died in London on the ist of May 1864. 

SMEDLEY, WILLIAM THOMAS (1858- ), American artist, 

was born in Chester county, Pennsylvania, of a Quaker family, 
on the 26th of March 1858. He worked on a newspaper, then 
studied engraving and art in Philadelphia, in the Pennsylvania 
Academy of the Fine Arts, and — after inaking a tour of the 
South Seas — ^in Paris under Jean Paul Laurens. He settled 
in New York City in 1880 ; m 1882 went with the Marquis of 
Lome through Canada, preparing sketches for Picturesque 
Canada ; and in 1905 became a member of the National Academy 
of Design. Most of his work was magazine and book illustration 
for stories of modern life, but he painted portraits and water 
colours, and received the Evans Prize of the American Water 
Color Society in 1890, and a bronze medal at the Paris Exposition 
of 1000. 

SMELL (connected etymologically with “smoulder” and 
“ smoke ”), a sensation excited by the contact with tiie olfactory 
region (see Olfactory Organ, foranatomy)of certain substances, 
usually in a gaseous condition and necessarily in a state of fine 
subdivision. The sense is widely distributed throughout the 
animal kingdom. The lower animals, especially those breathing 
in water, become cognizant of the presence of c^oriferous matter 
near them ^thout touch, vision or hearing, and we supp)ose 
tliat they do so by some sense of taste or smell, or a combination 
of both. In such cases smell been appropriately termed 
“ taste at a distance,” by which is meant that particles "of matter 
may be diffused through the water so as to come into contact 
with the terminal organ, and give rise to a sensation such as wouM 
have been excited had the matter from which the particles 
emanated come directly into contact with the nerve-endings. 
It is therefiore of no great importance whether such sensations in 
humble aquatic organisms are termed taste or smell. In the 
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highef air-breathing animals, however, the senses are difleren-* 
tiated : that of taste is fbund at the entrance of the alimentary 
canal, whilst that of smell guards the opening of the respirator] 
tract. This view assi^ in the interpretation of various structures 
met with in the lower forms which have been fairly regarded by 
naturalists as olfactory organs. It has not yet been decided 
whether the sease of smell depends, in the first instance, on a 
chemical or on a physical process. All that can be said is that 
sensory impulses are excited when odoriferous particles come 
into contact with the free ends of peculiar rod-like cells found 
in the olfactory mucous membrane. The free olfactory surface 
is always covered with a thin layer of fluid, and all odoriferous 
matters must be dissolved in this fluid so as to reach the rod -cells. 
There is here an analogy with the conditions found in the sense 
of taste, where sapid substance.s must be soluble in the fluid of 
the mouth. The intensity of the sensation of smell depends on 
the size of the area of the olfactory membrane aflected. No 
satisfactory classification of odours can be given. 

The interior of the nose (see Olfactory Organ and Epi- 
thelial AND Endothelial Tissue) is divided physiologically 
into two portions — (i) the upper {regio olfactoria), which 
embraces the upper part of the septum, the upper turbinated 



Longitudinal section through the olfactory membrane of guinea- 
pig. X about 400. z, Olfactory epitiiolium on free surface ; 2, Plexus 
of olfactory nerve -fibres ; 3, Pouches of serous glands containing 
epithelial cells. 

bone, and a portion 0! the middle turbinated bone ; and (a) the 
lower portion of the oa^ity {regio respiratoria). The olfactory 
region proper has a thicker mucous membrane thmi the res- 
piratory ; It is covered by a single layer of epithelial cells, often 
branched at their lower ends and containing a yellow or brownish 
red pigment; and it contains peculiar tubular glands named 
“ Bowman’s glands.” The respiratory portion contains ordinary 
serous glands. In the olfactory region also are the terminal 
organs of smell. These are long narrow cells passing to the sur- 
face between the columnar epithelium covering the surface. The 
body of the cell is spindle-shap^ and it sends up to the surface 
a d^cate rod-like filament, whilst the deeper part is continuous 
with varicose nerve-filaments, the ends of the olfactory neiivie. 

Physical Causes of Electrical or thennal stimuli 

do not usually give rise to olfactory sensations. J. Althaus 
states that electrical stimulation caused a sensatiem of the smell 
of phosphorus. To excite smell it is usually supposed that 
substan<^ must be present in the atmosphere in a state of fine 
subdivision, or existing as vapours or gases. Tlie fineness of 
the particles is remarkable, because if the air conveying an 
odour be filtered through a tube packed with cotton wool and 
inserted into the nose a smell is still discernible. This proceeding 
completely removes from the air micro-organisms less than the 
of an inch in diameter. A grain or two of. musk will 
scent an apartment for years and at the end of the time no 
appreciable loss of weight can be detected. Substances exciting 
smell are no doubt usually gases or vapours. Sir William 
Ramsay has endeavoured to connect the sense with the chemk^ 
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constitution of the substance. The following gases ha^e no 
smell: — ^liydrogen, oxygen, nitrogen, 'water gas, marsh gas, 
olefiant gas, carbon monoxide, hydrochloric acid, formic acid 
vapour, nitrous oxide and ammonia. (It ij necessary, of course, 
to distinguish between the sensation of smell and the irritant 
action of such a gas as ammonia.) The gases exciting smell 
are chlorine, bromine, iodine, the compounds of the first two 
with oxygen and water, nitric peroxide, vapours of phosphorus 
and sulphur, arsenic, antimony, sulphurous acid, carbonic acid, 
almost all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, the 
compounds of chlorine, bromine and iodine with the above- 
named elements, and some metals. Chlorine, bromine, iodine, 
sulphur, selenium and tellurium, which are volatile and give off 
vapour at ordinary temperatures, have each a characteristic 
smell. Ramsay points out that as a general rule substances 
having a low molecular weight have either no smell or simply 
cause irritation of the nostrils. He also shows that in the carbon 
compounds increase of specific gravity as a gas is associated 
to a certain point w'ith a sensation of smell. 'Jake the marsh 
gas or methane series commonly called the paraffins. The first 
two have no smell ; ethane (fifteen times as heavy as hydrogen) 
has a faint .smell ; and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed. 
Again, a similar relation exists among the alcohols. Methyl 
ali'ohol hiis no smell. Ethyl, or ordinary alcohol free from 
ethers and water, has a faint smell ; “ and the odour rapidly 
becomes more marked as we rise in the series, till the limit of 
volatility is reached, and we arrive at solids with such a low 
vapour tension that they give off no appreciable amount of 
vapour at the ordinary temperature.” Acids gain in odour with 
increase in density in the form of gas. Thus formic acid is 
devoid of smell ; acetic acid has a characteristic smell ; and the 
higher acids of the series — propionic, butyric, valerianic — increase 
in odour. It would appear also that the character of a smell 
is a property of the element or group which enters into the body 
prociucing the smell, and tends to make it generic.” Many 
compounds of chlorinc,hydrogen,compounds of sulphur, selenium 
and tellurium, the paraffins, the alcohols, the acids, the nitrites, 
the amines, the pyridine .series, the benzene group, have each a 
characteristic odour. To produce the sensation of smell a sub- 
stance must have a molecular weight at least fifteen times 
that of hydrogen. For instance, the .specific gravity of marsh 
gas is eight (no smell), of ethane fifteen (faint smell), of propane 
twenty-two (distinct smell). Again prussic acid has a specific 
gravity of fifteen, and many persons fail to detect its odour, 
'rhere is a relation between the molecular weight of a gas and 
the presence or absence of odour. Gases of less than a certain 
molecular weight are odourless, and it is significant that to some 
persons hydrocyanic acid, which has a low molecular weight, 
gives rise to no sensation of smell. It has also been pointed out 
by J. B. Hay craft that chemical compounds of elements belonging 
U the same group, according to the well-known periodic law of 
Menddleeff, have sometimes odours of a similar character 
(see article Smell,” Schafer’s Physiology ^ vol. ii. p. 1254). T. 
Graham pointed out that odorous substances are in general 
readily oxidized. J. Tyndall showed that many odorous vapours 
have a considerable power of absorbing heat. Taking the 
absorptive capacity of-the air as unity, the following absorptions 
were observed in the respective ca.ses : — 


Name Of Perfume. 

Absorption 
per 100. 

Name of Perfume. 

Absorption 
per 100. 

Patchouli . . 

30 

Lavender , • . 

Oo 

Sandal-wood 

3® 

Lemon . • • 

05 

Geranium . 

33 

Portugal . . . 

67 

Oil of cloves , 

33*5 

Thyme . . . 

68 

Otto of roses 

3^'5 

Rosemary . . . 

74 

Bergamot . . 

44 

Oil of laurel . . 

80 

Ncroli 

47 

Cassia .... 

109 
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In comparison with the air introduced in the experiments the 
weight of the odours must be almost infinitely small. “ Still we 
find that the least energetic in the list produces thirty times the 


effect of the air, whilst the most energetic produces 109 times 
the same effect.” ^ 

Venturi, B. Provost and Li^geois have studied the well- 
known movements of odoriferous particles, such as camphor, 
succinic acid, &c., when placed on the surface of water, and they 
have suggested that all odoriferous substances in a state of fine 
subdivision may move in a similar way on the moist surface of 
the olfactory^ membrane, and tlius mechanically irritate the nerve- 
endings. This explanation is too coarse ; but it is well known 
that the odours of flowers are most distinctly perceived in the 
morning, or after a shower, when the atmosphere contains a 
considerable amount of aqueous vapour. It would appear also 
that the odours of animal effluvia are of a higher specific gravity 
than the air, and do not readily diffuse — a fact which may 
account for the pointer and bloodhound keeping their noses 
to the ground. Such smells are very persistent and are apparently 
difficult to remove from any surface to which they have become 
attached. The smell of a corpse may haunt a living person for 
days, notwithstanding copious ablutions and change of clothes. 

Special Physiology of Smell . — It is necessary that the air containing 
the odour be driven forcibly against the membrane. Thus the 
nostrils may be filled with eau de Cologne in normal saline solution, 
or with air impregnated with sulphuretted hydrogen, and still no 
odour is experienced if the person docs not breathe. When a sniff is 
made the air within the nasal passages is rarefied, and, as the air 
rushes in to equilibrate the jiressurc, it is forcibly propelled against 
the olfactory surface. When the air stream enters the nostrils, it 
passes vertically upwards, bends round and sweeps backwards and 
downwards at the level of the middle turbinated bones towards the 
posterior nares. There is a motion of the air over the olfactory 
surface. The olfactory surface must be moist ; if it is dry, or is 
covered with too thick a layer of mucus (as in catarrh), the sense is 
much weakened or lost. The first moment of contact is the most 
acute and the sense quickly becomes blunted. I'he first scent of a 
flower is the strongest and sweetest ; and after a few minutes’ ex- 
posure the intensity of even a foetid odour may not be perceived. 
This fact may be accounted for on the supposition that the olfactory 
membrane becomes quickly coated with a thin layer of matter, and 
that the most intense effect is produced when the odoriferous 
substances are applied to a clean surface, llic intensity of smell 
depends on (i) the area of olfactory surface affected, and (2) the 
degree of concentration of the odoriferous matter. It is said that 
musk to the amount of the two-millionth of a milligram, and one 
part of sulphuretted hydrogen in 1,000,000 parts of air, may be 
perceived. The smell of mercaptan has been experimentally de- 
tected when the dilution was i to 50,000,000,000, and it was cal- 
culated that the weight of mercapUn so detected in 50 cc. of air was 
1/400,000,000 of a milligram (E. Fischer and Penzolalt). If the, two 
nostrils are filled with different odorous substances, there is no 
mixture of the odours, but wc smell sometimes the one and some- 
times the other. Morphia, mixed with sugar and taken as snuff, 
paralyses the olfactory apparatus, while strychnine makes it more 
sensitive (Lichtenfels and r rolich). There is no evidence that tlicre 
are in the olfactory region different end organs or olfactory cells for 
different odours, ^e sense, however, may be fatigued by one odour 
so that other odours are not experienced. Thus camphor may so 
fatigue the sense that ether and cau de Cologne cannot excite smell. 

As a rule, we experience odours by the simultaneous use of both 
nostrils. Stimulation of either nostril would give rise to the sensa- 
tion, while there is a fusion of sensations when both are affected. 
If, by means of a tube, an odour is conveyed into one nostril, while 
an odour of a different kind is directed into the other, there may be 
cither a compound sensational effect, a sort of double-odour, or one 
odour may so predominate as entirely to destroy the other. The 
fusion of odours is not complete, and it is similar to the effect of 
combining, say blue and red, in stereoscopic vision. When one odour 
destroys the other, the obliteration inust take place in the cerebral 
centre. Certain odours are antagonistic, such as musk and oil of 
bitter almonds, volatile oils and iodoform, ammonia and acetic 
acid. It is not unUkely that when one odour predominates among 
many, this may be due not to any chemical action of one substance 
over another, but that the missing sensations may be accounted^ 
by their failure to excite the olfactory region of the cerebrum m the 
presence of a stronger stimulus. 

The delicacy of the sense is much greater in many of the lower 
animals than in man, and it is highly probable that the dog or cat 
obtain information by means of this sense which a human being 
cannot get. Odours may excite in the minds of many animals vivid 
impressions, and they have probably a memory of smells which the 
human being does not possess. Even in man the sense niay be 
greatly improved by exercising it. A boy, James Mitchell, was bom 

* Tyndall, ConinhuHons to Molecular Physics in Domain ot 
Radiant Heat, p. 99* 
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blind, deaf and dumb, and chiefly depended on smell for keeping 
up a connexion with the outer worla. He readily observed the 
presence of a stranger in the room and ho formed his opinions of 
ersons apparently from their characteristic smells (sec Dugald 
tewart's Ty iv. 300). In some rare cswes, the sense of smell 
is congenitally absent in human beings, and it may be much injured 
by the practice of snuffing or by diseases of the nose afiecting the 
olfactory membrane. Subjective impressions of smells, like spectral 
illusions or sounds in the cars, arc occasionally, but rarely, observed 
in cases of hysteria and in the insane. Excessive smoking injures 
the sense. Finally, it may be observed that the sense of odour gives 
information as to the characters of food and drink and as to the 
purity of the air. Some persons arc sensitive to certain sniells while 
they do not recognize others, such as hydrocyanic acid or mignonette. 
In the lower animals also, the sense is associated with the sexual 
functions. (J.G. M.) 

SMELT (Osmerus eperlanus] Fr. eperlan; Scotch sparling 
or spirling), the common small European fish of the genus 
Osmerus y family Salmonidae. It breeds, unless land-locked, 
in salt or brackish water, and though it often enters rivers 
it does not ascend beyond tidal influence. Like other British 
Salmonids it spawns in winter. The true smelt inhabits the 
coasts of northern and central Europe, and allied species are 
known from the Atlantic and Pacific coasts of North America 
{Osmerus mordax, 0 , ihaletchthys, 0. Japonicus), 

SMERDIS (Pers. Bardtya; by Qesias, Pers. 8, called Tany’ 
oxarces ] by Xenophon, Cyrop. viii. 7. ii, who takes the name 
from Ctesias, Tanaoxares\ by Justin i. 9, Mergis ; in Aeschylus, 
Pers. 774, Mardos)y a Persian king of infamous memory ; the 
prevalent Greek form Smerdis has assimilated the Persian name 
to the Greek (Asiatic) name Smerdis or Smerdies, which occurs 
in the poems of Alcaeus and Anacreon. Smerdis was the younger 
son of Cyrus the Great who, according to Ctesias, on his deathbed 
appointed him governor of the eastern provinces (cf. Xen. 
Cyrop, viii. 7, 11). Before Cambyses set out to Egypt, he 
secretly caused him to be murdered (Darius in the Behistun 
Inscr. i. 10), being afraid that he might attempt a rebellion 
during his absence. His death was not known to the people, 
and so in the spring of 522 a usurper pretended to be Smerdis and 
proclaimed himself king on a mountoin near the Persian town 
J^ishiyauvada, Owing to the despotic rule of Cambyses and his 
long absence in Egypt, “ the whole people, Persians, Medes 
and all the other nations,*’ acknowledged the usurper, especially 
as he granted a remission of taxes for three years (Herod, iii. 
68). Cambyses began to march against him, but seeing that his 
cause was hopeless, killed himself in the spring of 521 (but see 
further Cambyses). The real name of the usurper as Darius 
tells us, Gaumata, a Magian priest from Media ; this name has 
been preserved by Justin i. 9 (from Charon of Lampsacus ?), 
but given to his brother (called by Herodotus Patizeithes), 
who is said to have been the real promoter of the intrigue; 
the true name of the usurper is here given as Oropastes ; by 
Ctesias as SpJiendadates. 

The history of the false Smerdis is narrated by Herodotus and 
Ctesias according to official traditions; Canibyses ^f ore his death 
confessed to the murder of his brother, and in public explained the 
whole fraud. But, as Darius said, nobody had the courage to 
oppose the new king, who ruled for seven months over the whole 
empire. Some contracts dating from his reign have been found in 
Babylonia, where his name is spelt Barziya (for the chronology 
cf. Ed. Meyer, Forschungen zur dten GescfUchtey ii. 472 ft.), 
Darius says that he destroyed some temples, which Darius 
restored, and took away the herds and houses of the people 
(Behistun Inscr. i. 14). We have no means of expkining this 
statement, nor can we fully understand all the incidents con- 
nected with his usurpation ; but the attempts of modem authors 
to prove that Gaum&ta in reality was the genuine Smerdis and 
Darius a usurper have failed. It is ewtain that Smerdis traus- 
ierred the seat of government to Media ; and here in a castle in 
the district of Nisaya he was surprised and killed by Darius and 
his six associates in October 521. His death was annually cele- 
brated in Persia by a feast called ** the killing of the m^ian,” 
at which no magian was allowed to show himself (Herod, lii. 79, 
Ctes, Pm. is). 
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In the next year, another pseudo-Smerdis, named Vahyazdata, 
rose against Darius ifi eaStem Persia and met with great success. 
But he was finally defeated, taken prisoner and executed (Behistun 
Inscr. iii. 40 ff. ; perhaps he is identical with the King Maraphis 
“ the Maraphian,” name of a Persian tribe, who occurs as successor 
in the list of Persian kings given by Aeschylus, Pers, 77^. 

See Darius (I.) and Persia, Anaent History. (Ed. M.) 

SMETANA, FRIEDRICH (1824-1884), Bohcinian composer and 
pianist, was born at Leitomischl in Bohemia on the 2nd of 
March 1824. He made such rapid progress in his studies 
under Ikavec, at Neuhaus, that at the age of six he appeared in 
public as pianist so successfully that his father’s opposition to a 
musician’s career was overcome. He then went to Proksch, at 
Prague, until he left for Leipzig to make the acquaintance 
of Schumann and Mendelssohn. Limited means prevented 
him from studying with the latter, and he returned to Prague, 
where he at once became Konzert-meister to the Emperor 
Ferdinand. In 1848 he married Katharina Kolar, pianist, and 
with her founded a music school at Prague. At the same time 
he met Liszt, who subsequently influenced him greatly, and with 
whom he afterwards stayed at Weinm. In 1856 Smetana 
accepted Alexander Dreyschock’s suggestion to go as conductor 
of the Philharmonic Society at Gothenburg. There he remained 
five years, when, owing to his wife’s ill-health, he returned to 
Prague after a successful concert tour. The death of hkwife at 
Dresden on their return caused Smetana to change his mind, and 
he went back to Sweden. But the opening of the Interims 
Theater in 1866, and the offer of its conductorship, induced his 
return. In Sweden he had already written Hakon Jarly Richard 
III., and Wallenstein* s Lager, and had completed his opera 
Die Brandenburger in Bbhmen (5th January 1866). Five months 
later it was followed by his best-known opera. Die verkaufte 
Brauty and in 1868 Dalibor was given. Between 1874 and 1882 
he produced Zwei Witwen, Hubicka {Der Kuss), Tajewsivi (Das 
Geheimnis), Certova Stena, and Die Teufelsmauer, as well as the 
“ grand prize ” opera Libuse, written for the opening of the 
National Theatre at Prague, iith June 1881. In Die Teufels- 
mauer were clear signs of decay in Smetana’s powers, he having 
already in 1874 lost his sense of hearing. To celebrate his sixtieth 
birthday a fete was arranged by the combined Bohemian musical 
societies ; but on that day Smetana lost his reason and was 
removed to a lunatic asylum, where he died on the 12th of May 
1884. A great deal of his pianoforte music is interesting, the 
Stammbuchbldlter, for example ; while his series of symphonic 
poems, entitled Mein Vaterland ( Vlast), and his beautiful string- 
quartet, Aus meinem Leben, have made the tour of the civilized 
world. He was an admirable pianist, and in many ways justified 
his countrymen’s title of the “ Czechish Beethoven.” 

SMETHWICK, a municipal and county borough in the Hands- 
worth parliamentary division of Staffordshire, England, 3 m. W. 
of Birmingham on the Great Western and the Lemdon & North 
Western railways. Pop. (1891) 36,106 ; (1901) 54j539- There 
are large glass, chemical and machine works ; nuts and bolts are 
made, and lighthouse fittii^s are a specialty. Adjoining Smeth- 
wick on the E. is the district of Soho, famous as the scene of the 
ex^ineering experiments of James Watt during his partnership 
with Matthew Boulton (c. 1770). The town of Smethwick is a 
modem growth about an ancient village, the name of which 
appears in Domesday. The borough, incorporated in 1899 
(county borough, 1907), is under a mayor, 6 aldermen and x8 
councillors. Area, 1929 acres. 

SMILES, SAMUEL (1812-1904), British author, was bom at 
Haddington, Scotland, on the 23rd of December 1812. He was 
the eldest of eleven children left, on their father’s deaths to be - 
supported by tdieir mother on slender means. To her spirit and 
example must be attributed some of the enthusiasm for self- 
relianoe and self-education, that was later embodied in Dr 
Sn^es’s writings and led to their popularity and influence. 
Educated at the Haddington Grammar School and at Edinburgh 
University, where he studied medicine and graduated in 1832, 
Smiles tried, unsuccessfully, to practise in his native village 
among 3000 healthy Scotsmen and in competition with seven 
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Other doctors. He added to his income by lecturii^ on chemistry 
and by writing for the press, and, finallj^ abandoning the medical 
profession, he confined himself to journalism, and from 1838 
till 1844 edited the weekly Leeds Times. ^ Though he gave up 
regular journalism in 1844, be continued to be a frequent con- 
tributor to periodicals. From 1845 tih ^^54 be was secretary of 
the Leeds and 'rhirsk railway, and from 1854 till 1866 of the South 
Eastern railway. During his residence in Leeds l\e had oppor- 
tumties of studying the cliaracters of the remarkable men whose 
biographies he afterwards wrote. Here he came in contact with 
George Stephenson, whose Life by him, published in 1857, 
passed through five editions in its first year and was the precursor 
of a series of biographies of leaders in the world of industiy, 
such as Lives of the Engineers (3 vols., 1861-1862), bidustrial 
Biography (1863), James Brindley and the Early Engineers (1864), 
Lives of Boulton and Wait (1865), Life of Thomas Telford (1867), 
The Life of a Scotch Naturalist (Thomas Edward) (1876), Robert 
Dick (1878), George Moore (1878), Men of Invention and Industry 
(1884), Life and Labour (1887), A Publisher and his Friends 
(a liistory of the house of John Murray) (1891), Jasmin (1891), 
Josiah Wedg;wQod (1894). In 1 859 had appeared his most success- 
ful book, Self-Help, a volume of popular ethics ; 20,000 copies 
were sold tlie first year, and by 1889 the sales had reached 
150,000 copies, wliile the book had been translated into 17 
languages. Its success suggested otliers of similar purpose, 
like Character (1871), Thrift (1875), D^y (1880). Smiles also 
published two works dealing with the history of the Huguenots 
and a History of Ireland, His works arc not only admirable 
for their simple and yet forcible style, but for the many useful 
and practical lessons which they enforce. Wholesome and 
stimulating, their whole tendency is to inculcate sound principles 
of life and the building up of manly and upright character. 
Dr Smiles was made bon. LL.D. of Edinburgh University in 
1878, and in 1897 received from the king of Servia the Cross of 
Knight Commander of the Order of St Sava. He died in Kensing- 
ton in his ninety-second year, on the i6th of April 1904. 

His Autobiography was edited (i9«>5) by T. Mackay. 

SMlLUEt JAMES DAVID (i833’-i9oq), American artist, was 
born in New York City on the i6th of January 1833. His 
father, James Smillie (1807-1885), a Scottish engraver, emigrated 
to New York in 1829, was elected to the National Academy of 
Design in 1851, did much, with his brother William Gumming 
(1813-1908), to develop the engraving of bank-notes, and was an 
excellent landscape-engraver. The son studied witli him and 
in the National Academy of Design ; engraved on steel vignettes 
for bank-notes and some illustrations, notably F. 0 . C, Darley’s 
pictures for Cooper’s novels ; was elected an associate of the 
National Academy in 1865— the year after he first began painting 
— and an academician in 1876 ; and was a founder (1866) of the 
American Water Color Society, of which be was treasurer in 
1866-1873 and president in 1873-1878, and of the New York 
Etching Qub. Among hi:, paintings, in oils, are ‘‘Evening 
among the Sierras ” (1876) and “ The Clifis of Normandy ” 
(1885), and in wat ^r colour. " A Scrub Race ” (1876) and “ The 
Passing Herd ” (1888^ He wrote and illustrated the article 
on the Yosemite in Picturesque America, He died on the 14th 
of September igo;. His brother, OBOKca Henry Smillie 
( 1840- ), studied under his father and under James }L Hart, 

became a member of the National Academy of Design in 1882, 
and, like his brother, paint^ed both in oils and in water colour. 

' His favourite subjects were scenes along the New England coast. 
In 1881 married NJatLiE Sheldon Jacobs (b. 1854), a 
painter of pictures in oils and water colour. 

• SMlRKEi ROBERT (1752^1845); English pointer, was bom at 
Wigton netu* Carbsle in 1752. In his thirteenth year he was 
apprenticed in London with^an heraldic painter, and .at the age 
of twenty he beg^ to study in the schools of the Royal Academy, 
to whose exhibition he contributed , in <1786 a “ Narcissus ” a^ 
a “ Sabrina,'’ which were followed by many works, usually small 
in sise, iUustrative of the English poets, especially Thomson. 
In 179T Smirke was elected an associate of the Royal Academy, 
and two years latar a full ;member« In 1814 he was nominated 


keeper to the Academy, but’ the king refused to sanction the 
appointment on account of the artist’s revolutionary opinions. He 
was engaged upon the Shakespeare gallery, for which he painted 
“ICatharina and Petruchio,” “Prince Henry and FdstafU^ 
and other subjects. He also executed many clever and popular 
book-illustrations. His works, which are frequently humorous, 
are pleasing and graceful, accomplished in draughtsmansliip and 
handled with considerable spirit. He died in London on the 5lh 
of January 1845. 

SMITH, ADAM (1723-1790), English economist, was the only 
child of Adam Smith, comptroller of the customs at Kirkcaldy 
in Fifesliire, Scotland, and of Margaret Douglas, daughter of Mr 
Douglas of Strathendry, near Leslie. He was born at Kirkcaldy 
on the 5th of June 1723, some months after the death of his 
father. When he was three years old he was taken on a visit 
to his uncle at Strathendry, and when playing alone was carried 
off by a party of “ tinkers.” He was at once missed, and the 
v^ants pursued and overtaken in Leslie wood. He received 
his early education in the school of Kirkcaldy under David 
Miller, amongst whose pupils were many who were afterwards 
distinguished men. Smith showed great fondness for books and 
remarkable powers of memory ; and he was popular among his 
schoolfellows. He was sent in 1737 to the university of Glasgow, 
where he attended the lectures of Dr Hutcheson ; and in 1740 
he went to Balliol College, Oxford, as exhibitioner on Snell’s 
foundation. He remained at that university for seven years. 
At Glasgow his favourite studies had been mathematics and 
natural philosophy ; but at Oxford he appears to have devoted 
himself almost entirely to moral and political science and to 
ancient and modern languages. He also laboured to improve 
his English style by translation, particularly from the French. 
After his return to Kirkcaldy he resided there two years 
with his mother, continuing his studies, not having yet 
adopted tiny plan for his future life. In 1748 he removed to 
Edinbuigh, and there, under the patronage of Lord Karnes, gave 
lectures on rhetoric and belles-lettres. About this time began 
his acquaintance with David Hume, which afterwards ripened 
into friendship. In 1751 he was elected professor of logic at 
Glasgow, and in 1752 was transferred to the chair of moral 
philosophy, which had become vacant by the death of Thomas 
Craigie, the successor of Hutcheson. This position he occupied 
for nearly twelve years, which he long afterwards declared to 
have been “ by far the most useful, and therefore by far the 
happiest and most honourable period of his life.” His course of 
lectures was divided into four parts— (t) natural theolo^; 
(2) ethics ; (3) a treatment of that branch of morality which 
relates to justice, a subject which he handled historically after 
the manner of Montesquieu; (4) a study of those political 
reflations which arc founded, not upon the principle of justice, 
but that of expediency, and which arc calculated to mcrease the 
riches, the power and the prosperity of a state. Under this 
view he considered the pohticai institutions relating to com- 
merce, to finances, to ecclesiastical and military establishments. 
He first appeared as an author by contributing two articles to 
the Edinburgh Review (an earlier journal than the present, 
which was commenced in 1755, but of which only two numbers ^ 
were published),— one on Johnson’s Dictionary and the other a 
letter to the editors on the state of literature in the different 
countries of Europe. In 1759 appeared his Theory of Moral 
SmUments, embodying the second portion of hb university 
course, to which was added in the 2nd edition an appendix with 
the title, “Considerations concerning the first Foihiation of 
Languages.” After the publication of this work hk ethical 
doctrines occupied less sp^ in his lectures, and a largerdevelop- 
ment was given /to the subjects of jurisprudence and political 
economy. Stewart gives ns to understand that he had, as early 
as 1752, adopted nSe liberal Yiews oToommorcial poli^ whidb 
he afterwards preached ; and this we should have l^en; in- 
clined to believe independently from the Aust that such views 

* These two numbers were, reprinted in 1 8 1 8. Smith’s letter to the 
^itors is speeially^interestmg for its account of the Encyvhp^ie and 
its criticism of Rousseau's pictures of savage life. 
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were ^nopounded in that year in the Political Discourses of 
Hume. 

In 1762 the senatus academicus of Glasgow conferred on him 
the honorary degree of doctor of laws. In 1763 he was invited 
to take charge of the young duke of Buccleuch on his travels. He 
accepted, and resigned his professorship. He went abroad with 
his pupil in February 1764 ; they remained only a few days at 
Paris and then settled at Toulouse, at that time the scat of a 
parlement, where they spent eighteen months in the best society 
of the place, afterwards making a tour in the south of Fr^ce and 
passing two months at Geneva. Returning to Paris about 
Christmas of 1765, they remained there till the October of the 
following year. Smith at this time lived in the society of Quesnay, 
Turgot, d’Aleml)ert, Morellet, Helv^tius, Marmontel and the duke 
de k Rochefoucauld. His regard for the young nobleman ^ 
last named dictated the omission in the later editions of his 
Moral Seniimefits of the name of the celebrated ancestor of the 
duke, whom he had associated with Mandeville as author of one 
of the “ licentious systems ” reviewed in the seventh part of that 
work. Smith was much influenced by his contact with the 
members of the physiocratic school, especially with its chief, 
though Dupont dc Nemours probably goes too far in speaking of 
Smith and himself as having been “ con-disciples chez M. 
Quesnay.’* Smith afterwards described Quesnay as a man “ of 
the greatest modesty and simplicity,’* and declared his system 
of political economy to be, “ with all its imperfections, the nearest 
approximation to truth that had yet been published on the 
principles of that science.” In October 1766 tutor and pupil 
returned home, and they ever afterwards retained strong feelings 
of mutual esteem. For the next ten years Smith lived with 
his motlier at Kirkcaldy, only paying occasional visits to Edin- 
burgh and London j he was engaged in close study during most 
of this time. He describes himself to Hume during this period 
as being extremely happy. He was occupied on his Inquiry 
into the Nature and Causes of the Wealth of Nations, vf\u.c\\ there is 
some reason for believing he had begun at Toulouse. That great 
work appeared in 1776.^ After its publication, and only a few 
months before his own death, Hume wrote to congratulate 
friend — ** Eugel belle! dear Mr Smith, 1 am much pleased with 
your performance, and the perusal of it has taken me from 
a state of great anxiety. It was a work of so much expectation, 
by yourself, by your friends, and by the public, that 1 trembled 
for its appearance, but am now much relieved. Not but that 
the reading of it necessarily requires so much attention, and the 
public is disposed to give so little, that I shall sUll doubt for some 
time of its being at first very popular, but it has depth, and 
solidity, and acuteness, and is so much illustrated by curious facts 
that it must at last attract the public attention.” Smith attended 
Hume during a part of his last illness, and soon after the death of 
the philosopher there was published, along with his autobiography, 
a letter from Smith to W. Strahap (Sinith's publisher) in which 
he gave an apepunt of the dosing scenes of his friend’s life ^d 
expressed warm admiration for. his character. This letter e^ted 
some rancour among the theologians, and Dr George Home, 
afterwards bishop of Norwich, published ip 1777 A LetUf to 
Adam Smith on thq. Life, Deqih and Philosophy of his Frie^ 
David Hume, by one of the people called Christians, But Smith 
took no notice of this effusion.^ He was also attacked by Arch- 


1 The duke undertook a translation of the Theory of Moral Senior 
ments, but the Abb 6 Blavet'a version appeared (1774) before .ms wa« 
completed and .he then relinquished the desig^ ear^ French 
translation had been pubUshed (17^4) under the title Mltaphyngue 
de Vdme\ and th^e U a later ,one-rthe best — ^by the mar^iUis de 
Condorcet (1708, and od., iSao). ..... oxi. 

a j. E. 'moroldittogera pubUshed a8th,Febi^y 

1883, a letter of. Smith to William Bnlteney, writtw m 17.7a# from 
which he thouj^t it probable, that the work, lay ^ mo. 

unaltered " in the author'aideakfor foiu.yeam. A jwuilwo^usiOB 
aeexns to. follow from.a letter of Httflie^in.Hurtoii s Ltfe, u. 4nX« 

« A story was told by Sir Waltfff.Soott, and is^^so wlatod in ^ 
Edinburgh Revieut, of an “ unfortunate rencontre, ax^g out of the 
puWioation of the w.me letter, between Smith and Johneon, 
during thaviBit of the latter to Glasgow^ The, same story » given m 
a note InWilbarfowa’a PartehP<md4mie» tho scene being, some what 
vagi^ly^laid in.” Scatfend^LT mi ItiOannot ho. trua;, lor Johnson 


bisHkp W. Magee (1766-1831) for the omissioa in sifl^sequent 
editions of a passafjs of,the Moral Sentiments which that prelate 
had cited with high commendation as among the ablest illustra- 
tions of the doctrine of the atonement. Smith had omitted 
the paragraph in question (an omission which had escaped notice 
for twenty years) on tlie ground that it was unnecessary and mis- 
placed; but Magee suspected him of having been influenced 
by deeper reasons. 

The greater port of the two years which followed the publica- 
tion of the Wealth of Nations Smitli spent in London, enjoying the 
society of eminent persons, amongst whom were Gibbon, Burke, 
Reynolds and Topham Beauderk. In 1778 he was appointed, 
through the influence of the duke of Buccleuch, one of the com- 
missioners of customs in Scotland, and in consequence of this 
fixed his residence at Edinburgh. His mother, now in extreme 
old age, lived with him, as did also his cousin, Miss Jane Douglas, 
who superintended his household. Much of his now ample in- 
come is believed to have been spent in secret charities, and he 
kept a simple table at which, “ without the formality of an 
invitation, he was always happy to receive his friends.” His 
Sunday suppers,” says MTuUoch, “were long celebrated at 
Edinburgh.” One of his favourite places of resort in these years 
was a club of whicli Dr Hutton, Dr Black, Dr Adam Ferguson, 
J ohn Clerk the naval tactician, Robert Adam the architect, as well 
as Smith himself, were origin^ members, and to which Dugald 
Stewart, Professor Playfair and other eminent men after- 
wards atoitted. Another source of enjoyment was his .small but 
excellent library ; it is still preserved in his family.* In 178? he 
was elected lord rector of the university of Glasgow, an honour 
which he received with “ heartfelt joy.” If we can IwUeve a note 
in Wilberforoe’s Correspondence, he visited London in the spring of 
the same year, and was introduced by Dundas ® to Pitt, Wilber- 
foroe and others. From the death of his mother in 1784, and that 
of Miss Douglas in 1788, his health declined, and after a painful 
illness he died on the 17 th of July 1790. 

Before lus decease Smith directed that all his manuscripts es^pt 
a few selected essays should be destroyed, and they were accordingly 
committed to the flames. Of the pieces preserved by Ixis desire the 
most valuable is liis tract on the history of astronomy, which he 
himself described as a '* fragment of a great work " ; it was doubtless 
a portion of the cpnnccted history oi tlie liberal sciences and 
elegant arts ** which, we are told, he had projected in early life. 
Among the papers destroyed were probably, as Stewart suggests, 
the lectures on natural religion and jurisprudence whmh formed 
part of his course at Glasgow, and fiuso the lectures on rhetoric 
which ho delivered at Edinburgh in 1748. To the lattpr Hugh Blair 
seems to refer when, in his woirk on Rhetoric and Belles-Lettres (i783)» 
he acknowledges his obligations to a manuscript treatise on rhetoric 
by Smith, part of which its author had shown to him many years 
before, and which he hoped < that Smith would mve to the pnblic- 
Smith had promised at the end of hU Thfory of Moral Sentiments 
a treatise on jurisprudence from tfle l^storical pgmt of view. 

As a mpral philosopher Smith cannot be safd to have won much 
acceptance for his fundamental doctrine. This doctrine is that all 
our moral seatunents arise from sympathy, that is, from the principle 
of qur nature “ which leads us to entef mto the situgtfens of other 
men and to partake with them in the passions which th9»e situations 
nave, a tencfency io excite.'' Our direct syn|Lpathy with agent 
in the circumstances in which he is placed mves rise, according to 
t-hiR view, . to our notion of the jpropriiety of hk^acttoiu whilst) our 
indiirect.syinpiathy with those whw hi? aptipps haije 
injured kves rise to our notions of merit and dement. agent 
Uithscu.^'llt sedns justly alleged against tlqs sj^tem by- Dt. Thomas 
Brown that the moral Bmnihehte, the ongin of winch it ascribes 
to oursecondary feeUngsof jnecasympathy, are aasbmed as prevtously 
oxistwig M IhP CMikfeW PmQtioae with which tlw WPipdaw feehni^ 
are said fe ^ fe unison." A seepnq .qbjectfen m:g^j,|^rhaps with 
less justice, against the theoi^ 4 laus to acCoimt for the 


made his tour ih X773, whilst Hume's death did not take place till 

1776. eeama . Jphiwjp>-w 


tmVl Jp y alteroatiSs^ at ^SiMhiin*n hiuithave ooctt(iiBd'.|& x^i or 
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authoritative characterwhich is felt to be inherent in our sense ol^hght 
and wrong — for what Butler calls the " supremacy of conscience." 

It is on the Wealth oi Nations that Smith’s fame rests. But 
it must at once be said that it is plainly contrary to fact to 
represent him, as some have done, as thd creator of political 
economy. The subject of social wealth had always in some 
degree, and increasingly in recent times, engaged the attention of 
philosophic minds. The study had even indisputably assumed 
a systematic character, and, from being an assemblage of frag- 
mentary disquisitions on particular questions of national interest, 
had taken the form, notably in Turgot’s Reflexions, of an organ- 
ized body of doctrine. The truth is that Smith took up the 
science when it was already considerably advanced j and it was 
this very circumstance which enabled him, by the production 
of a classical treatise, to render most of his predecessors obsolete. 

Even those who do not fall into the error of making Smith the 
creator of the science, often separate him too broadly from 
Quesnay and his followers, and represent the history of modern 
economics as consisting of the successive rise and reign of three 
doctrines— the mercantile, the physiocratic and the Smithian. 
The last two are, it is true, at variance in some even important 
respects. But it is evident, and Smith himself felt, that theii* 
agreements were much more fundamental than their differences ; 
and, if we regard them as historical forces, they must be con- 
sidered as working towards identical ends. They both urged 
society towards the abolition of the previously prevailing in- 
dustrial policy of European governments ; and their arguments 
against that policy rested essentially on the same grounds. 

The history of economic opinion in modem times, down to the 
third decade of the 19th century, is, in fact, strictly bipartite. 
The first stage is filled with the mercantile system, which was 
rather a practical policy than a speculative doctrine, and which 
came into existence as the spontaneous growth of social condi- 
tions acting on minds not trained to scientific habits. The 
second stage is occupied with the gradual rise and ultimate 
ascendancy of another system founded on the idea of the right 
of the individual to an unimpeded sphere for the exercise of his 
economic activity. With the latter, which is best designated as 
the “ system of natural liberty,” we ought to associate the 
memory of the physiocrats as well as that of Smith, without, 
however, maintaining their services to have been equal to his. 

The teaching of political economy was associated in the 
Scottish universities with that of moral philosophy. Smith 
conceived the entire subject he had to treat in his public lectures 
as divisible into four heads, the first of which was natural theo- 
logy, the second ethics, the third jurisprudence ; whilst in the 
fourth “ he examined those political regulations which are 
founded upon expediency, and which are calculated to increase 
the riches, the power, and the prosperity of a state.” The last 
two branches of inquiry are regarded as forming but a single 
body of doctrine in the well-known passage of the Theory of 
Moral Sentiments in which the author promises to give in another 
discourse ** an account of the general principles of law and 
government, and of the different revolutions they have undergone 
in the different ages and periods of society, not only in what 
concerns justice, but in what concerns police, revenue and arms, 
and whatever else is the subject of law.” This shows how little 
it was Smith’s habit to separate (except provisionally), in his 
conceptions or his researches, the economic phenomena of 
society from all the rest." The words above quoted have, indeed, 
been not unjustly described as containing **an anticipation, 
wonderful for his period, of general sociology.” 

There has been much discussion on the question-— What 
is the scientific method followed by Smith in great work ? 
By some it is considered to have been purely deductive, a view 
which Buckle has perhaps • carried to the greatest extreme. 
He asserts that in Scotland the inductive method was unknown, 
ftnd that although Smith spent some of the most important 
years of his you& in England, where the inductive method was 
supreme, he yet adopted the deductive method because it was 
habitually followed in Scotland. That the inductive spirit 
exercised no influence on Scottish philosophers is certainly not 
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true j Montesquieu, whose method is essentially inductive, was 
in Smith’s time closely studied by Smith’s fellow-countrymen. 
What may justly be said of Smith is tliat the deductive bent 
was not the predominant character of his mind, nor did his great 
excellence lie in the “ dialectic skill ” which Buckle ascribes 
to him. What strikes us most in his book is his wide and keen 
observation of social facts, and his perpetual tendency to dwell 
on these and elicit their significance, instead of drawing conclu- 
sions from abstract principles by elaborate chains of reasoning. 

That Smith does, however, largely employ the deductive 
method is certain ; and thtit method is legitimate when the 
premises from which the deduction sets out are known universal 
facts of human nature and properties of external objects. 
But there is another species of deduction which, as Cliffe 
Leslie has shown, seriously tainted the philosophy of Smith — in 
which the premises are not facts ascertained by observation, 
but the a priori assumptions which we found in the physiocrats. 
In his view, Nature has made provision for social wellbeing by 
the principle of the human constitution which prompts every 
man to better his condition : the individual aims only at his 
private gain, but is “ led by an invisible hand ” to promote 
the public good ; human institutions, by interfering with this 
principle in the name of the public interest, defeat their own 
end ; but, when all systems of preference or restraint are taken 
away, “ the obvious ^and simple syjjtem of natural liberty 
establishes itself of its own accord.” This theory is, of course, 
not explicitly presented by Smith as a foundation of his economic 
doctrines, hut it is really the secret substratum on which they 
rest. Y ct , whilst such latent postulates warped his view of things , 
they did not entirely determine his method. His native bent 
towards the study of things as they are preserved him from 
extravagances into which many of his followers have fallen. 
But besides this, as Leslie has pointed out, the influence of 
Montesquieu tended to counterbalance the theoretic prepos- 
sessions produced by the doctrine of the jus naturae. We 
! are even informed that Smith himself in his later years was 
occupied in preparing a commentary on the Esprit des lots. He 
was thus affected by two different and incongruous systems of 
thought - one setting out from an imaginary code of nature 
intended for the benefit of man, and leading to an optimistic 
view of the economic constitution founded on enlightened self- 
interest ‘ the other following inductive processes, and seeking 
I to explain the several states in which human societies arc found 
existing, as results of circumstances or institutions which have 
I been in actual operation. And we find accordingly in his great 
I work a combination of inductive inquiry with a priori specu- 
lation founded on the “ Nature ” hypothesis. 

Some have represented Smith’s work as of so loose a texture 
and so defective in arrangement that it may be justly described 
as consisting of a series of monographs. But this is certainly an 
j exaggeration. The book, it is true, is not framed on a rigid 
mould, nor is there any parade of systematic divisions and 
subdivisions. But, as a body of exposition, it has the real 
unity which results from a mode of thinking homogeneous 
throughout and the general absence of such contradictions 
as would arise from an imperfect digestion of the subject. 

Smith sets out from the thought that the annual labour of a nation 
is the source from which it derives its supply of the necessaries and 
conveniences of life. He does not of course contemplate labour as the 
only factor in production ; but it has been supposed that by empha- 
siadng it at the outset he at once strikes the note of difference between 
himself on the one hand, and both the mercantilists and the physiocrats 
on the other. The improvement in the productiveness of labour 
depends largely on its division ; and he proceeds accordingly to give 
his unrivalled exposition of that principle, of the grounds on which it 
rests, and of its greater applicaoility to manufactures than to agri- 
culture, in consequence of which the latter relatively lags behind in 
the course of economic development. The origin of the division of 
labour he finds in the propensity of human nature “ to truck, barter 
or exchan^ one thing for another." *He shows that a certain 
accumulation of capital is a condition precedent of this division, and 
that the degree to which it can be carried is dependent on the extent 
of the market. When the division of labour has been established, 
each member of the society must have recourse to the others for the 
S'>PPl3r of most of his wants ; a medium of exchange is thus found to 
be necessary, and money comes into use. The exchange of goods 
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ifmaik wh/^thor or agMnat jakoney fives rise to the lUNttm ol value. 
Miwoiri has meaninge-^-tbat oA utility, aad that at puroharing 
»ower ; the one may be called value in nee, the other vidue la ex<* 
hangs* ^rslv meatioiUng the iotmer, Smith gow on to study ;the 
iutteti wWha|«^he arim, is, the.iaeasiire at value > what regulates the 
mejunttol oae thing which will be given ior another <2 Labour/' 
tmiih answers, " is the real measure oi the exchangeable value of all 
emmoditiLes." " Equal quantities of labour atautuniss and places, 
re of equal value to the laboater/* ;* labour aloiie, therefore, never 
aiijying in ha own value, is alone the ultizpate and veal standard by 
iFluch the value of all commodities can at ah times and places be 
stinmted and compared. It is their real price : money is their 
nominal ^ftfico only.. Money, however, is m men's actual trsns* 
ntions>tne' measure of, value, as well as the vehicle of exchange and 
he precious metals are best suited for this function, as varymg little 
Ev their own vahie for periods of moderate length : for distant tunes, 
orn is a better standm^d of comparison. In relation to the earliest 
Qcial stage, we need consider nothing but the amount of labour 
mployed in the production of an article as detannining its ex« 
hwige value ; but an more advanced periods price is complex, and 
onsistis in , the most general case of wee eluents— wages, profit 
.nd rent Wages are the reward of labour. Profit arises as soon as 
tock, being accumulated in the hands of one person, is employed 
ly him in setting others to work, and supplying them with matenahi 
md subsistence, in order to make a gam by what they produce, 
lent arises as sooniasthe land of a country has all become private 
uoperty ; ** the landlords, like all other men, love to reap where they 
lever sowed, and demand a rent even for its natural produce." In 
very improved society, then, these three elements enter more or lew 
sAo the price of the mr: greater part of oommodities. There is in 
very society or neighbourhood, an ordinary or average rate of wagee 
nd profit in every difierent employment of labour and stock, xegu- 
sted by principles to be explained hereafter, as also an ordinary or 
.verage rate of rent. These may be called the natural rates at the 
ime when and the place where they prevail ; and the natural price of 
I commodity is what is su&cient to pay for the rent of the land, the 
vages of the labour, and the profit ol the stock necessary for bringing 
he commodity to market The market price may rise above or fall 
lelow the amount so fixed, being determined by the proportion 
letween the quantity brouglxt to market and the demand of those 
vho are wilhng to pay the natural price. Towards the natural 
nice as a centre the market-price, regulated by competition, con* 
itantly gravitates. Some commodities, however, are subject to 
k monopoly of productioa, whether from the ^uliarities of a 
ooality or from legal privilege : their , price is always the highest 
hat cati.be got; the natui^ ptioe of other commodities is the 
ov/,est which can . he taken for . any length, of time together. The 
hree oomponent pdrts or factors of price vary with the drcum* 
ijtances of the society. The/ rate of wages is detiunnined by a " die- 
lute " or ^struggle of opposite interests between the employer and 
he workman. A mimmum rate is fixed by the condition tliat they 
nust be at least sntOiCMnt to enable a man and his wife to maintain 


hemselves and. in general bong up a family. The. mccess above 
his will depend on m cmcumstances of tlie country, and the oon- 
equentdemand for labouty-wsges bemg when, national wealtii 
s incresisijig, JovK when it is dikhning. The same circumstanoes 
leteimhM the variation of profits, but in an opposite direction ; the 
acrease of ; stocky which raises wages, tending, to lower profit through 
he mutual comp^tion of capitalists. '* The whole of the advantages 
md disad^iiairiisges.of ihe.ttifiei^ employments of labour and stock 
oust, in. the name neiglibourhood, be eitiksr. perfectly equal or con* 
linualij^ tAadixif fo equality " ; if one, had greatly the advantage over 
he others^ pec^ would crowd into it, and the level would soon be 
eslomd^ Vet pecuniary wages and profits are very difierent in 
Mfiwientemplo^ents^ither i front certain circumstances afiecting 
:ha amploimtenti^, wlfich recomok^^ or disparage them in men's 
lotion^v or from national policy, " which nowhere leaves things at 
mr^&t hbertyv" .Mere follows Smith's admirable exposition of the 
:aupei»wHichfpsDducf the tneqoalities in wages aim profits just 
'eftrred to, a^pasiage afiording ample evidence of his hamts of nice 
>bMgyatiaa of the mm obvious traris in human nature; and also, of 
hh to|k«ati«mtticN|b<of theio and of eooial institutions on economic 
facta.* .Tjmrwttoilagdpomes next to bs cousidered^as the last of the 

can afiord 

fcogilfs*v/^tillih |MMKtx only of . tim produce of landvcan commonly be 
fmmpumntji of^ ie su^dent .to 

replapuiliMahMiK whtsh most bo em^oycrim .bringingxtiiem thither, 
bcgettejrith.the oodhmry profits. If the ordinary is more than 
Sk^sttiqilttsj^'witiMtnmUygototherentofthel^ If it la, 
iicibiiiOM,)«hoittgh the commodity may be.brought to. martet. it oan 
sfiatdmg CMiti to the kmudM- whetiuwjtim price is^gF is not pM^re, 
[iepeiutooa^thodoimd. ” ^ Ment, thmwmtOi the 

eommoditieo my wages , .MMh or low 

tiie causes of high or low price ; high or low rent 

lllmti>«Wflgeo and profits^ias; they uie tiie^ ekmentif ^x^peke, )are 
ftlsd' ths^'honstitiioiita df ^inoome i‘ >agnd. lth». ‘Ime *grsat''^ocdee| of 
Dedlyitelvilisoi|<' sbiMey ‘Imm *whOM.' 'mvenfesttbat t'oi .oveoy '(Other 
order is oltimtely derived, are the landloBaife^the^r * 


capitalhts. Thexelation of the interests of these three clasaes fix those 
of soeiAy at large is difierent The interest of the landlord always 
coincides with the general interest : whatever promotes or obstructs 
the one has the isame efieot on the other. So also does that of the 
kbouret.: when the wealth of the nation is progressive^ his wafst 
are high : they are low when it is stationary or retrogressive. " Tho 
intmost of the third order has not the same connexion with the 
genond intoreat of the society as tliat of the other two ; it is 
always id some respects difierent from and opposite to that of the 
pubhe." ... 

. Tim subject of the second book is " the nature, accumulation 
and imj^vement of stock." A man's whole stock consists of two 
portioda-^that which is reserved for his immediate consumption, 
and that which is employed so as to yield a revenue to its owner. 
This kAter; which is Jus capital/' is divisible into the two classes 
of " fixed " and " circulating." The first is such as yields a profit 
without passing into other hands. The second consists of such 
goods, raised, manufactured or purchased, as are sold for a profit 
andtiuplaced other goods ; this sort of capital is therefore con- 
stantly going Jmm and reftuming to the hands of its owner. The 
whole iOapital of a society falls under the same two heads. Its 
fixed capital consists chiefly of (i) machines, (a) buildings which 
are the means of procuring a revenue, (s) ^ricultuial improve- 
ments and U) the acquired and useful abuitios of all members ol 
the society (since sometimes known as " personal capital "). Its 
circulating capital is also composed of four parta-^(i) money, (a) 
provisions in the hands of the dealers, (s) materials and (4) com- 
pleted work in the hands of the manufacturer or merchant Sext 
Qcmies the distinction of the gross national revenue from the net— 
the fimt .bemg the iriiole produce of the land and labour of a county, 
the second what remains after deducting the expense of maintaining 
the fixed capitiil of the country and that part of its ciroulatingoapitid 
which consists of money. Money, " the great wheel of circmation," 
is altogether difierent from the goods whii^ are circulated by means 
of it : it is a costly instrument by means of which all that each 
individual receives is distributed to him; and the expenditure 
required, first to provide it,* and afterwards to maintain it, is a 
deduction from the net revenue of the society. In development of 
this considetation, Smith goes on to explain the gain to the com- 
munity arising from the substitution of paper money for that omn- 
posed of the precious metals ; and here occurs the remarkable 
ulustration in which the uao of gold and silver, money is compared to , 
a highway on the ground, that of paper money to a wagon way 
through the air. In proceeding to consider the accumulation of 
oapitm, he is led to the distinction between productive and unpro- 
ductive lBboiir>*-the former being that which is fixed or realised in 
a particular object or vendible article, the latter that which is not 
so realised. The former is exemplified in the labour of the manu- 
facturing workman, the latter in tiiat of the menial servant. A 
broad line of demarcation is thus drawn between the labour whiclk 
results in commodities or increi|ksed value of commodities, and that 
which does no more than render services : the former is productive, 
the latter unpcoductive. " Productive " is by no means equivalent 
to " us^ul " i the laibouni of the magistrate, the soldier, the church- 
man, lawyer and physiciaa, axe, in Smith's sense, impsoduotive. 
Productive labourers alone are employed out of capital ; unpro- 
ductive labourers, as well as those who do not labour at all, are all 
maintsdned by revenue. In advancing industrial .communities^ tiie 
portion of annual produce set apart as capital, bimra an inciiecMiiig 
iprmxirtion to that which is jaimediatiSly destined to oonstitutei a' 
revenue, eittier as rent or as profit. Parsimony is the source of the 
incEsase of capital ; by augmenting the fund devoted to the mam- 
tenance of productive hands,, it puts in motion an additional quantity 
ol industry^ whicb adds to the value of the annual prod^. What 
is annually saved is as regularly consulted ae wbat4S spent, .but by 
difierent set of persona, by productive. labourers instead of idkes or^ 
unproductive labourers ; and the former reproduce with a .profit 
the value of their consumption. The prodigal^ enicroaching on kiis 
capital; diminkhes, as far as in him lies, the. amount of pfoductive 
labour, and so the wealth of the nountry- ; nor is this lesiilt afiected 
by his expenditisre being on home-made, as distinct fxopi foreign 
commodities. Every prodigal thereiorei is a public enemy ; ^every 
frugal man a public benefactorv The only, mode of increasing the 
. annualpxoduoe of the land and labour is: to metease either the number 
of productive Uboueers or thapcoctotive powers of those labourers. 
Eitherpsoouss wittiitt.g0neial i!oquu^ capital, the former, 

to mo«u(tikin< mew. Miourem, : .improyM 

;nuichiiiery or! to enable tfin eminoyerito intipdnce a more complete^ 
'diviaiott wf lalJQim.. In.,whiit are cafied kirns of 

atJsmnt leaay.the m<mer* butithe money's wofdbithat the bdimm^ 
'wanted and .the leiidmimUy awignsrto 1^ right to a oenMn' 
portion. of. thoiannual produce ol tfie hmd and, labour of 
As the. generbl capital'Of a country metpasesy (so also doea tbpAiril-j 
ticular fortuHi. dSriit from which timt posaesBOiu wisk tO;^ 


revoatta wMout/jbxtiig latlthe^ti^bieJii<«mpky^ it 


and, ftsilhn 

!tim;«ni|i!mst»c. 

nwksrweparimtprioejol^ 

inorQalrilh^^!hrd beca«m, with the fincm oi 
igfodnagy^^iiMSOtand^a^ find 


thejemw4mi^ ■ 
iiushas their < 

XXV. g 




2s8 


SMITH, ADAM 


profitafile method of employing any new capital "--'Whence j^HseB a 
competition between difierent capitals, and a lowering of profits, 
which must diminish the price which 4 an |»e paid for i^e use of 
capital, or in other words the rate of interest It was fonnerly 
wrongly supposed, and even locke and Montesquieu did not escape 
this error^ timt the fall in the value of the pracious metals conseiment 
on the discovery of the American mines was the real cause ci the 
general lowering of the rate of interest in Europe. Bat this view, 
almady refuted by Hume, is easily seen to be erroneous. " In some 
countries the interest of money has been prohibited by law. But, 
aa something can everywhere be made by the use of money, some- 
thing ought evei^where to be paid for the use of it," and will in 
fact be paid for it ; and the prohibition will only heighten ^e evil 
of usury by incroasing the risk to the lender. The legal xmte should 
be a very little above the lowest market rate ; sober people will then 
be preferred as borrowers to prodigals and projectors^ who at a hi^er 
legal rate would have an advantage over them, be^ alone iiN&ing 
to offer that higher rate. 

As to the different employments of capital, the quantity of pro- 
ductive labour put in motion by an equal amount varies extromely 
according as that amount is employed — (i) in the improvement of 
lands, mines or fisheries, (2) in manufactures, (3) in wholesale or 
(4) retail tiade. In agriculture " Nature labours along with man," 
and not only the capital of the farmer is reproduced with his pro- 
fits, but also the rent of the landlord. It is therefore the employ^ 
ment of a given capital which is most advantageous to society. 
Next in order come manufactures ; then wholesale trade— first the 
home trade, secondly the foreign trade of consumption, last the 
canying trade. All these employments of capital, however, are not 
only advantageous, but necessary, and will introduce themsslves 
in the due degree if lelt to individual enterprise. 

These first two books contain Smith's general economic scheme ; 
and we have stated it as fully as was consistent with the brevity here 
necessary, because from tlus formulation of doctrine the l^glish 
classical school set out, and round it the discussions of more modem 
times in difierent countries have in a great measure rovolved. 

The critical philosophers of the 18th century were often destitute 
of the historical spirit, which was no part of the endowment needed 
for their principal social office. But some of the most eminent of 
them, especially in Scotland, showed a marked capacity and pre- 
dilection for historical studies. Smith was among the latter ; iCarl 
Knies and others justly remark on the masterly sketches of this 
kind which occur in the Wealth e/ Nations. The longest and most 
elaborate of these occupies the third book t it is an account of the 
course followed by the nations of modem Europe in the successive 
development of the several forms of industry. It affords a curious 
example of the effect of doctrinal prepossessions in obscuring the 
results of historical inquiry. Whilst he correctly describes the 
European movement of industry, and explains it as arising out of 
adequate social causes, he yet, in accordance with the absolute 
principles which tainted his philosophy, protests against it as in- 
volving an entise inversion of the natural order of things." First 
agriculture, then manufactures, lastly foreign commerce; any 
other order than this he considers " unnatural and retrograde." 

The fourth book is principally devoted to the elaborate and ex- 
haustive polemic against the mercantile system which finally drove 
it from the field of science, and has exercised a powerful influence on 
economic legislation, l^en protection is now advocated, it is 
commonly on different grounds from those which were in current use 
before the time of Smim He believed that to look for the lestora- 
tion of freedom of foreign trade in Great Britain would have been 
" as absurd as to expect that an Oceana or U^pia should be estab- 
lished in it." His teaching on the subject is not altogether un- 
qualified : but, on the whole, wilh respect to exchanges of every kind, 
where economic motives idone enter, his voice is in favour of freedom. 
He has regard, however, to pohtical as well as economic fnterests, 
and on the ground that demnee is of much more importance than 
opulence " pnmouuces the Navigation Act to have been " ptahaps 
the wisest of uU the commercial regulations of England*" Wfouit 
objecting to the prevention of the export of wool, he proposes a tax 
on that export as somewhat less injunous to the interest of growers 
than the prohibition, whilst it would " afford a sufficient advantage " 
to the domestic over the foreign manufocturer. This is, perhaps, fos 
most marked deviation from the vnrour of principle ; it was doubtless 
a concession to popular opinion with a view to an attainable inactioal 
improvement. The wisdom' of retaltatioa in order to procure the 
rcptail hf high duties or prohibitions imposed by foreign govern- 
ments depends, he says, altogether on tiwfikeliliood ol its success in 
effecting the object aimed at, out Iw does not conceal his oontempt for 
thepractioe^f such ekpedients^ The restomtion of freedom in any 
manufUcture, ifhen it has grown tgooiieidetabledtaieniiOns by means 
of high duties, Should, be thinksi ' jbom motives of tunnanity, be 
broii^t' about tally by degrees sM^With dreumspedtion— though 
toe amount of evfi whibh would be caused bp toe immediate abolition 
of the duties in Ida opinion, oommoUlyofeaggeiated. The case in 
wiil^ }. 6. Bull iustiaed proteotfon— 4 hat, smmely, in which an 
hidMty well adapted to a country is kept down by acquired 
maandiimy of fmeign prdducen— is reforred to by ^th; but he 
is dppoSia to toe uStoissron of this exception for reasons which do 
ifot appetdr to be oondusivS. He is perhaps scaroely Consistent in 


approving the concession of tempoiwry monopolies to ’ loinfe-stosk 
companies undertaking risky entex^ses " of which toe public k 
afterwards to reap the benefit." ^ /i : 

JHe is less absolute in his doctrine of gbveittttbntil non-ittterferohee 
when be comes to consider In has fifto book toe " Oxpetis^s of toe 
sovereign or the oommonureaMh." He recognises is comingf Within 
toe functions of toe state thi eructkxn and Maintenance of i^se 
rmblic institutteiis and put^ Worics whkb, toough advantageous to 
the society, could not repay, and thereforo must not be thlb^n upon, 
todividuaiS'or small groups of indtoidtial&. He romaxhs in a just 
Idstorical roirit that toe performance of these iunotionB riqtiires very 
different degrees of expense in the different periods of Society. 
Besides the institutions and works intended for public defence and 
the administratioin of Justice, and those re^uiiid for facitttating’the 
commerce of the sodefy, he considers those* necessary ifor ^promoting 
the instniction of the people. Ho tointo the pubuc at large may 
with propriety not only facilitate and enedurage, but even Impose 
upon almost the whole body of the people, the acquisition' in youth 
of the most essential elements of education. He suggests as toe mode 
of eniordng this obligation the requirement of submission to a test 
examinatiem " before any one could obtain toe freedom in any 
corporation, or be allowed to set np a trade in any vil&ge or town 
Corporate." Similarly, ho is of opimon that some proba^n, even in 
toe higher and more oifocult sctences, might be enforced as a eon- 
ditioh of exercising any libeml profession, or beeomkig a candidate 
for any honourable office^ The espense of toe institutions for 
religious instaruction as well as for general education, he hblds, may 
without injustice be defrayed out of the funds of the whole society, 
though he would apparently prefer that It should be met by the 
voluntary contributions of those who think they have occasion for 
such education or instruction. 

To sum up, it may^be said that toe Wealih of Nations certainly 
operated powerfully through the harmony of its critical side with the 
tendencies of the naif-century which followed its publication to the 
assertion of perscmal freedom and " natural rights." It discredited 
the economic policy of the past, mid promoted the overthrow of 
institutions which had come down from earlier times, but were un- 
suited to modem society. As a theoretic treatment ol sodal economy, 
and therefore as a guide to social reconstruction and practice in toe 
future, it is provisional^ not definitive. But when toe study ofilts 
subject comes to /be systematised on toe basis of a general sdteta 
philosophy more complete and durable than Smith's, no contribil- 
tions to that final construction will be found so valuable aa.hil 

Buckle has the idea that the two principal jMtks of Smith, flie 
Theory of Moral Sentimenti and the WeeM of .Nwetif, are mutnally 
complementary plsrts of one great scheme, in which huntan wature 
is intended to be dealt with as a whofo'-^the former exhibiting the 
operation of the benevolent feelings, the latter ol What, byia singifiar 
nomenclature, inadmissible sinoe Butter wrote, he calls " the pa^on 
of telfiehnesa." In each division Che motive oontamplatetf is re- 
garded as acting siagly, without any interference of toe ^opposite 
principle^ This appears to be an aamcial and mislead^ notion. 
Neither in the plan of Smith's university course nor m the well- 

tion of his having conceived such a bipartite scheme; The Jbjec^ 
toe Wealth of Nations is surely in no sense psyobdogioal, ante tout of 
the Moral SetUimonte^ The purpose Of toe work is to eatoibit ' social 
phenomena, not to demonstrate toeir sonroe in the mental oonstitir- 
tion of the individual. ' 

The following may be ivforrod te Ita IfiogxuibhicBl dstattef Hugdld 
Stewart, Biographioal Memoir of Adam 5 taffh'; origtei 3 te t^ 
before the Roval Society of Edinburgh, and tifterwatatapisifiiMd to 



K ulars are mven in Brougham's Men of JLetMm 'tmd^'Sei/meei 
n's Life of name and Atexander Carlyte's A^ntoMaft^aphy ^ wnd 
some characteristic anecdotes of him wUl he foufid in Memms'Otthe 
Life and Works of Sir John Sinelair For oOmtaeirta oa'^kis 

Theory of Moral SenHmen^i see, besides ^Wart; ws cited abdve; 'Dr 
T. Brown's of the Hnimm JKWuf, leota< aWtatd ’ 

Macldntosh'sDisreiWfi Oft ihePr^ressof ' 

art. Exlncs in the prostait work. On toe' 
prefaces to M'CuUbcK's, RogtaCSj Shield Kich^'i add 
editfons of timt Work r Rogste'B' iimfffjmi tod ^ 

art *^Smito " In Coqueilin ^ 

n&mie Mitiquei 

Guide to the Study of Po 9 ftkm Simn^ 

See also ProfessCr Shit^ 

which is a Critical etudy ta ttai BMmomlosjsof^ fm|M^ 
special rofotettoe te ttte idedA 8mtCh>ti^<'P»taeMor<^Wi 

f. Ashl^s essay in ikmAitridlidSdub ■^lecktm on ^ Follttedl 
Economy' ‘and toe \Tlttir Probltotf." ' See 4teo> 

Aeh\ey*e Seleci<^kamm 

(1895);"' ■■■"•'f ' ’ ' ‘ 

' ■ >*4* ‘ 


* Professor Bhteahih cafls atteptiimvtJo^toefotecrot^^foctvithat 
the propml-of^jnn^wd|MHrttduty on of >.a< 

temporary momrooly to^jteiiit-stoaiBfOonlpanies rboto appcif forvthe 
first time ta toe diitom or 1784* ' • r 1 vt 



SMITH,. A. J Riwmimj CKMIRLOTTE 


-|||fra,'«&M;ilT'«CHAflD (i8f«-i66o),Bijgliai aatl»r<inK} 
public enteilAtnttr/i«raB bobt ikt Chfiitsey^ Surrey^ on ol 

May r8i6/ He gtudkd in Fadls^ and^ ‘hia fitet litenuy. 

eiort was an account of hni^Bfe there, iwhkh appoated in tSie 
Mitrhfi He^tffadua^y rdkiquishtd fitoiilkial woik fm 
literature, lleu^h a J^tnaiUst racier ttlMpt ^a iitetaiy!<%!^ 
he was one of the Wopukd* men ctf hiii time/ahd^a iairourit^ 
humorist in the vem of ten in ^dS^e^ He was.^one 

of the early contributors to Eukdi and ^as also ajrtgulae coatrif 
butor to Bentley's MiscelM^^jf'MMtm^ pdpeii^liii 
book, The A 4 ventures of Mr Ledbury ^ appeared, in s84a; IHii 
other books ^were^ Christopher Tadpole issued bmonOthly 
parts, PotdeUm's Legacy {1849), and a series of eoKsaUed! naturd 
historiesi The Gent, The BaUet Girl, The idler upon Town mad 
The Flirt. Albert Smith also wrote extravaganzas and adapted' 
some of Charles Dickens’s stories for the stages He founded and 
edited a monthly magazine called The Man in^ Moon, from 
1847 to 1849. In 1851 he ascended Mont Blanc, add te year 
after product at the Egyptian Hall the descriptive ^entertain- 
ment, whic^ he called “ Mont Blanc,” describi^ the ascent of 
the mountain and the Engiishman ahioad. This succesf wni 
foBowed by other entertakments lof the kind, among tem 
** China.” Smith married in 1859 a daughter of Bobert Kedey, 
the comedian. He died in Fulham, London^ on the S3fd<0f 
May*z86o. Smith received great help from hb brother, Arthttt 
W. W. &nith <1835-1861), who hsd dso been editcaled lor 
medicine. He managed the entertBinments at < the Egyptian 
Hall from 1853 to i86o« He also platmed Charles Dicl^’4 
readily in 1858, and made arraqgements lor a second eerksi 
but died ^before they were oompileted. 

8 M 11 H, ALEXANDER <1830^1867}, SOottith poeti son Of a 
laco-designer, was bom at Eaunamo^ on the ^ist of December 
1830. His parents being too poor to eend him to college, he was 
placed in a linen factory to IdQow his father’s trade of a pattern 
designer. His early poems appemd in the Glasgow Ci^hoeni 
in whose editor, James Hedd^ick, he found a sympathizing 
and mpprecmtive tfrien(L Life Drama miMhtr ^ioeM (1^3) 
was a work of promise, ran teough sevetiilleditMins, and gained 
Smith the appraatment of secnetary to /Edinbuigh IMivezsity 
in 1854. As anoet he was one of the leading f^prcsonaadves 
of what was called te ^^’Spasaiodic Bchocfl, now ialkwa. into 
oblivion. Smith, F. Ji.fiai^ and ^teey DiobeBwemantm^ 
by W, £« Aytoun in. 18^4 id Firmilian i a SpasmoHe Tragedy^ 
In the. same yw Sydney DebeU oame to Edinburgh;, and/ iaii 
acquamtaaoesiijp at cnicei sprang up ’between itwo^i udnch 
resulted in their collaboration in a bookol fFdr Sonkets (1855)^ 
inspired by the Crintean Wari Afte^ pubUshihg^ 

ffi 9 a:||^i Edwin ajf Deira (1861), a NofthUrahrialn poem^ 
tuiped bis attentiim to prose; and ^bbshed Dmtmdmp^: 
Essayt written in the Connpy (1863]! and AiSummer in Skfui 
His last woik was cm expenment in^fictian; Alpwdi Eiagtuts 
1(1866), which ran first tedugh <lfioi<dr 
'died<ai.te^'Sthof January iSdji, ^ i ' j* 

' A mindir of Smith by' P; P. Al(teiid6r<wiiB' ptegkMirto h 

tn^^hdJMeltLeao$ 9 k: ■. < -t ,r i,i -vn :"ar^ 

MMEW IMK 80 X.<x 8 r^ 

fwteited at Weet Pom^ Ha^engegsa On 

aoti^i ^tF^nfte on te scwsoieeM irOntier had in ilexiop;' ^and 
aflarwite wateb te Waihihgtbd randi iOiugon 

tote, ■ teyiifgKfirat litetManj^teteSl capte*teUi^ 7 )^ ate 
tetetete yae^^te.otete of- teiCMl 

.Wgd, 

axmyi,.rite te^ te lixdf of d^^ 

.depaetenti ^'Ai^tetetestetetete<iy^te 
he took! paijt k^tefirattatedkrCisr^ViiicMU^ 

Atensas PiM^and.ooitetfMd a 
te'fite. Iterte 

XVl«'eorp8 m te 

received, te brevet of oolond teitertete^f 

Pleasapt WL < In May aS64 he hecste»lifsteiall^ 


andllAajor^general U.$.V.j; and du^. te 
year was en^loyed m against the Confedtaate gtejEial 

SterUng Priced/ Thence he waa summoned to ioin forces with 
G.;BL Thomas at Nashville, ten teeatened byte advance of 
GenV J, B. Hood. He bore a oonapicuous share in the crownte 
of Nashville {q.v.), after u^iohhe commanded teiXV$ 
Corps mteteal wapaign in the spute Just befocete doiosi 
the war he was breveted brigadier-general U.S4A. for his serviooi 
at te aetion of > Tupelo, Mississippi, and iimj<n>jgeneral IIB.A, 
for NashviNe* He resigned his volunteer comnussion in 1866 and 
became eckmel of te 7 th U*S. Cavalry, In 18691 ^wever, he 
aesigned in; order to bteme iioatmastor of $t XiOuis, where he 
dieaon themthof laiuiaiv 180114 /fri 

fiMlTa; CHARLB^UimY (1849-1908), American jeiinishet 
and .pol^csI«Iea( 3 er> bom in Mansfield, Connecdcuit, ml te 
i8th of February la> 1849 his family xemoved to Albany,. 
New Vork, wl;^ he attended te public spools and the Alhte 
Academy* He graduated at Union College m 1861, was a teexmr 
ing OfScer on te staff of General John F. Katbbone (1819-19011) 
m 1861-1863, taught in te Albany Academy in 1862-1865, add 
was 'editor of the Albhny in 1865-1870 ; j[cined the staff 

of tenAlbany Journal 83 x870, and was editor-m-chie£ of this 
paiper lpom> 1876 to x88o. in 1879*^x880 he was a regent ei the 
UnivwC^ty of 'the State of New York. From 1680 untd Im 
death l» was editor and part proprietor of the Philadelphia Prisss. 
Ee was active as a Republican in state and'ieitienial 'fSMm ; 
was ehaarfnaai of the Committee on Resolutioias of te New 
York State Repii^^^ Conventions from 1874 to 1880 ^excepting' 
1877), 'and was president of the convention of 1879 ; and was a 
dd^ate to seversi National Reipubiican Conventions, drafting 
inUCh of ^the RepuMcan platforms of 1876 and 1896. In xfiotA 
189s be was United States minister to Russia, and durmg’^^ 
pe^ bad ohaige ef distnbn^ among the Russian familtie’ 
sufferers more than |ioo,ooo in money, and five sh^loadi of 
food. Be was poetmaster^generol in te cabinet of Pxesidentb 
McKkiky and Roosevelt firte April 1898 until January 1903; iuul 
did^much to develop te rural tee delivery ' system. He died- itr 
Plfikdel|ffira On te’<9th iff iJtouary 1968; ^ ^ 

SMITH, CHARLES IHRQHSON (sSoTMi^Sds), Araeten eoldfery 
graduated ftom West Pomt Academy in 1825; and a few^years 
later became an instructor tere, rising eventually to be cdin« 
faandant.;- As a battalion coxnmand^te 
sit* te ^Mbxkfan jWar, at Palo Alto, Resaca, Monterey and 
Chtsnffnisco. He couxOanded^ te Red River eipeditioii iff 1856/ 
ahdidrved Undbr Albert Sidney Jdfanston in Utah (v85y^x86ob 
imtbteaktff tba<(^ Wariin acxeptMaimbimu-j 

sMtiwi brigadieergexicral Of Union vOluhteers, add fouhd hintell 
iznder *te conhxiand of ' Gra»t; Wlm had been his pupd at West 
This diffiedi 'RtuatiOn was xnade easy fay Smitb^f 
Icqmlty to Ms yOdiut tUel, and the bid sdidler led his diyiibh 
bf dim Vfiluiiiteers with^ lu^^ At Bort ^I^netej^'- 
lmpifteee;'d%iiitij^; asidf iixtelfiffx' ebaimaer » 
maksciy iff^teear^d^^ Bhwehttipthe Teixisaiseewi^ 
first ekpedittei, but- At wviuteh; Tennessee, met wkh a e^ 
aceldewtf ^ Kis stmkxr brigadier M Ms diviste at te tette»bf 
Shflbh^and he*dM>wn Apsfi 05, 1869; Tte eariy >4ADbe of his 
dieerin high eoxteabd deprived te Union arn^ ^ one if its 
bbsb'lbaderated^his*ldi^^ was nowhere) nxte leRtten bn te 
bAtttSfieU^ol Shilbh;i slim te Federak^paid heavffy for te 
teilNDttenrabftei^ Atenthbefbxwhiadeathhehad 

9 lik*m-twiiWii 7 «liiMia«»«et^^ AGaw’wanM'te.x 74 |$ 
'B<n{naft'S«iai 1 Nifc'' 4 f'a nenkant Mh a dinetw^viHiK 
aistlaffirCoiani^ 

-who ttrao^ UgM^ U Iwdauuiim 

heriUti* y 77'4 ^aawtottBiand- tir fau i8 ai B awte to.>» 

attdaixjwkn.’ktar Bex^amin Sailth 





SMITH, C.-~SMITH, G. ' * 


4 M 0Aer Essays (17S4), dedicated by peMusion to ViiiUam 
and pnnted at h«r own expenits* for some months Mrs 
Sttmh and her familv lived in a tumble*down chiteau near Di^pe^ 
where ehe prodiioed a translation of MaHon LescMi (1785) and a 
R 0 fMnci of Rid Life (1786)^ borrowed frofh Les Comes CBibees, 
On her tetum to England Mrs Smith carried oat a friencUy 
Separation between herself and her husband, and thenceforward 
devoted herself to novel writing. Her chief works arc:^ 
Smmtine, if the Orphan of the Castle (1788) ; Celesiina (1792) ; 
Demmd (1792) ; The Old Manor House (1793) ; The Young 
PhUosopker (17^); and Conversations intrcdudng Poetry (1804). 
flhe^died at Tilford, near Famham, Surrey, on the a8th ol 
October 1806. She had twelve children, one of whom, Lionel 
(T778-I'842), rose to the rank of lieutenant^^eheralin the kriny. 
He beeaim K.C.B^ in 1832 and from 1633 to 2839 was governor 
of the Windward and L^ard Islands. 

Charlotte Stnith's nov(^b wtre highly phased by her contem- 
pecariee and are still noticeable for their ease and gcace of style. 
Hayley tMdd that considering the shuation of the author, 

tlw most wonderful production he had ever seen, and not 
infe^r to any book in that fascinating species of composition 
(I^^hote, Illustrations df Literature, v^. 708). The best account of 
Mrs Smith is by Sir Walter Scott, and is based on material supplied 
tafr her sister, Mrs 2 >orset, with a detailed criticism of her work by 
(Miss* Prose Works, i8^i, i. 348-339). Charlotte S^th is 
best remembered by her charming poems for children. 

BMITm, GOLVIN (X795-X875), Scottish portmit-painter, was 
bom at Brechin, Scotland, in 1795. He studied in London in 
the schools of the Royal Academy and worked in NoUdcens’s 
studio. He then proceeded to Italy, where he executed some 
hne copies from Titian ; and at Antwerp he made studies fr^ 
the works of Rubens, ^turning to Scotland in 1827, he settled 
in Bdinburgh, occupying the house and studio which Imd formerly 
hdonged to Raeburn. Soon he attained a. wide practice as a 
portrait^painter, and among his sitters were Lord Jeffrey, Henry 
Mackenzie, author oi The Man of Feeli^^ and many of the most 
celebrated Scotsmen of the time. His portrait of Sir Walter 
Scott was so.popul^ thtt he executed some twenty replicas 
of it, for seven of which he received fresh sittings. ^ His works are 
distingaiahed by excellent draftamansliip, by dhactness and 
s^pHcity of treatment, and by well-marked mdividuahty. He 
die d in J Sdinburgh on the 21st oi July 1875. 

{MnrH» MDBHJND KIBBY (x624'->i893),' Confederate general 
b the American Civil War, was ithe son of Joseph Lee Smith 
an American lawyer and soldier, who served with 
cr^ in the war of i8ia.and rose to the rank of colonel UvS.A. 
His ^Ider brother, Ephraim Kirby .Smilh (x8o7-*x847), abo a 
soldier;^ fell at Molino del Rey ; and Joseph Lee Kirb^ Smith, 
Ephsaun’s eon, who took the Federal side in the Civil War, was 
mortally wounded at the battle of Corinth, having ad the age of 
twentyHiix attained dm rank of breve^oo)ollel U«S»A. Edmund 
Khby was bom at St Augustine, Fla., on the xdth of 
May xSaii' Whd graduated at West Point in ^845,, being assigtied 
to the infantry. In )the Mexican War he was breveted .tot 
lieutenant^ and captain for gallantly at Vera GniiB and Cerrp 
Xk)ido and at Comtrexas-Chuivbusco^ He was assistanl; pro- 
fessor of mathemikrici at West Point from 1849 to x8^a axid 
was later engaged in IMto waotoe on the Texas frontiert In 
n86x he attaint the rank . of major* When Florida secede he 
resigned hbarmyoommissiobdndmtexedtheConfederateaeiw ’ 
dauA lieuteDaat-Qoloner. < He .was made a brigadier-gemeal on ' 
the xyth of June 1861, and was imiiaded at to ^battle; 0^ : 

R)im(d^A inooina2aiidofto<^ii£ederatalb!^^ 
land <iip regbn iKtr^ Sbmkh^ tbbk part .in ikthotal Biigtj’s 
invasion .df JGmtucky in the aufehitm.of xBde^iand inffioted upon 
to Federal toces a severe tosal ait;ilid«iand, 'Ky., on the 
goth ^of fAugiiSt .; and wira jpresont at to battllSB.af Fenyville 
^ lfiuxlmeab0ffOf(Stone!s River).l Brdtii Fdbmary 1863 ^ ^ 
M,of toiCoidadm he was ui cotimidnd of to teanstMiisis- 
toP^patoent, aiid successful ki raaldng this section ctf 
to'CamedetoT (^kited from to eeit by todafi of Vicksbitfg) 
pU*«i|«porting- He instltoted a regular system of blockade- 
metand dekalsd to Red Rivereapeditos imder. 


General N. P. Banks in 1864. Klirby Smith and' his *ttoaps 
surrendered on to t6th of May 1865, the last armed forces 
of to Confederate states to do so. After, the war,, he was from 
1866 to x868 president of ^to Atlantic and Pacihe Tdegraph 
company, from 1868 to 1870 president of to Western Military 
Academy, from X870 to 1^875 ohaneellor of to university of 
Nashville, and from 1875 to to death professor of miUhematics 
at to university of to South, Sewanee, Tennessee. He died at 
Sewanee on the a8th of March 1893. 

8H1TH, FRAKCaS HOPKQfSON (1838- >, American 

author, axtist and engineer, was bom in Baltimore, Maryland, 
on to 93rd of October 2838, a descendant of Francis Hopkinson, 
one of the signers of the Declaration of Independence. He 
became a contractor in New York City and did much work for 
the Federal govmnment, including the stone be-breaker at 
Bridj^port, Cbtoneoricut, the jetties at the moudi of the Con- 
necticut river, to foundation for the Bartholdi Statue of Liberty 
in NewYork Harbour, toRaceRock Lighthouse off New London, 
Conn.,, and xnany life-saving stations. His vacations were spent 
totching in the White Mountains, in Cuba, in Mexico, and 
afterwards in Venice, Constaxitmople and Holland. He pub- 
lished various volumes of travel, illustrated by himself ; they 
include Old Lines in New Black and White <1885) > We^Worn 
Roads (1886); A White Umbrella in Mexico (1889); Gondola 
Days (x897)> Tho Venue of To-Day (1897). His novels 
and short stories are^especially felicitous in their portrayal of 
to Old South. Among them are: Col, Carter of Cartersville 
(1892), which wais successfully ^amatized ; A Day at La Guerre s 
and other Days (1891); A Gentleman Vagabond (1895); Tom 
Grogan (1896); Caleb West, Master-Diver (1898); The Other 
Fellow (2899); The Fortunes of Oliver HerH (I909), which has 
reminiscences of his artist friends; Cd. Carter^ s Christmas 
(1904); At Clese Range The Tides op B€tmegat {iqo 6 ) ; 

The Veiled Lady (1907); The Romanee of am Old Fashioned 
Gendeman (1907) ; Pater (1906); and Foriy Minutes Late and 
Odter Stories • / 

MITH, flISOROI {178^1846), BritUh publisher, founder of 
the ffmii of Smith, Elder & Co., was bom in Scotod in 1789. 
From Elgm, when he Was apprenticed to a bookstor, hemigtated 
to London, where he found emfdoy^^l^ first with Rivingtons, 
and afterwards with John liurcay. In x8)s6 Smirii and another 
Soot, Alexander Elder, began biutoss at; X58 Feaohuroh Street 
as booksellera and stationers ; and in 1819^ toy became pub- 
Ksheri also. It was hero that GixaacB Smith (a) (482442902), the 
moet famous member of tofirm, was bom on to <9^ of March 
2824; and in to , same year the bustoss was Temovdd to 65 
ContMll. At.to age of fourteen GtOrge Smith (a) csoile into to 
business^ and in 2^^ he took over to control of »the publishing 
department. Oti hn iather’a death in 2B46 to srespoesitoitv 
of to business devolved prii^paBy upon him, and under 
management (t increased thirteeni toes in twbhty years. A 
large portbn of to busiatss wat connected with foreign agencies 
and banking, especially with Indie; but to was ‘Teltouwhed m 
x868 to his padctaer Heniy 6. King, who nowiseparatoditom the 
firm, retaining the old premises at Cqmhill, while ShMTeidoved 
to publiafaing liQsine8i,nQW uhdechii Me dsbt^ ^^5' Wklbrloo 
Fkto.! Fmr bver toty years Smith watstoftod'alid publisher 
(^Ruddn, and itwas with him tot/tolffTVu^ftodab^ 

In 2855 was started to Overlmti Mmil^ for 

BulianTeaidbrs; and the Hemabasd Indto ttbm 

boa Epgliah^reaikni* * ^ Elder m toto 

^ Ruskm, ^TSuuj^^ Rton^ and Mht;^H^wfiihg, 

Wfikie; Colliiiir, Mattow^AnMd, Uik^Msartiximiy^^ Fa)^ 
and Mrs: Humphry Wud. iSdd^was pedUUM Tfol^^ 
LetsiCMrimkles of\ Bauir;^ Warfield J ^ ln> Jaiu&ty 

2860 to^firdt hi 43 eom(toto 

begun; ittuhdi^te^at tamtlk lihder 

totttttterdilp The^^mrsotid vedtuie wae the 

feunding to (see^NwWtoVEXs). 

The todeudliaoattitortot wpatoihibtieato bf to’DiWoV- 
ary of NatHmd toevtoVi to first Voluto bf wHicdi^ Tto toed 
in xtoif It to 'cmiigileto in’X9bii'^iA ^imd this 



SMITH,' GB0»GE^MITH, GEiCRiT 


mmium«ntat work wa^ th^ ero>^ing effort a sttecesifcfl okreer. 
Smith wae a rich man/not onty from his fniblishti^ biuiness^ 
hut‘ oh account of his huge oWnershit^ in the minend water 
Apollinaris and other ventures. His second son^ Alexander 
Murray Smithy joined the firm in and witii him was associ- 
ated in 2894 his brother-in-law R^ihald J. Smith, who in 1899 
became acting partner. >€leoige Smith himsell di^ at Byfleet, 
near Weybridge> on the 6th of April 1901. 

See the memoir (1901) of George Smith (2) prefixed to voh I. of. 
the supplement to the DicHwaity 0/ NiOtiofuU Biopraphy ! reminis- 
ctmces contributed to the CornkiU MoiOiim ^Nov. lyoo-Feb. 1901) 
by George Smith: an article by Sir Leslie Stephen in the same 
magazine (May 1901) ; and the special number of the Comkill in 
January 19x0^ published on its 50th anniversary. 

SMITH, GEORGE [*< George Smith of CoalviUe (tS5i-i895), 
English philanthropist, was bom near Tunstall, Staffordshire, 
on the i6th of February 1831 . His father was a brickmaker, and 
when nine years old George Smith was working thirteen hours a 
day in the brickfields. Nevertheless he contrived to obtain some 
education, so that in time he improved his position, becoming 
mana^r of a brick and tile works. In 1857 he discovered, at 
Coalville, Leicesterriiire, valuable seams of clay, and on the 
strength of this discovery organized a large Iwiek-making business 
there. He advocated l^islation in the interests of brickmakers, 
and in particular called attention to the cruelty suffered in the 
brickfields by child-workers, whose claims he pressed at the 
Social Science congresses. In 1871 he published The Cry of the 
Children, This work awoke the interest of the (seventh) earl of 
Shaftesbury and of A. J. Mundella, and, in the same year, was 
passed an act providing for the government inspection of brick- 
yards, and the regulation of juvenile and female labour there. 
Smith’s share in this^ act aroused great ant^onism, and at the 
end 1872 he was dismissed from his position at C^ville, imd 
reduced to great poverty. Nevertheless he turned his attention 
to the conditions of life of the hundred thousand persons living 
on canals. As the result of his representations on the subject the 
Canal Boats Bill was introduced by Mr Sclater-Booth (afterwards 
Lord Basing). This bill, which came into force in 1S78, provided 
for the education of children on canal boats, and regulated the 
sanitary condition of life on board. In 1884 passed another 
hill strengthening the provisions of the fimt. From that date 
onwards Smith devoted his attention to improvix^ the condition 
of Gipsy children which he had described in his Gipsy Life (1880). 
A Moveable Dwellings Bill embodying his views was several times 
introduced into parliament, but always defeated. In ' 1885 
Smith received a grant from the royal bounlQr fund. He died at 
Crick near Rugby on the a ist of June 1895. 

See SixtlA of Coai/oilU, the Story of ox Fx l A wi art, by £. 

Hodder (1896). 

SBIlTii^ G)SOBOE<x840r-i:876), Biiiglish Assyriologist, was bom 
on the 26th of March 1840 at Chelsea, London. His |a:dxer 
was a working and at fourteen the boy was apprenticed, to 
Messrs Bradbury and Evans to leom bank->note ^^avingv Qe 
had already shown a keen inteiest in the explgratioxiui ol Layard 
and Kawlinson, and during the next few y^s he devoted all 
his spare time to sttidying the Cuneiform inscription at tlm 
British Museum. His earnestness attracted the attention of Sir 
Henry Rawlixison,. Who permitted hkn the use hwirooin at the 

museum and tdaok riie.many casts and squeeaee pf the inscrip- 
tions at his disposalb Smith wee thus enabled to make hie fu^ 
discovery (the date 0I iha paynaent of the tribute by Jehu to 
Shahnanezer), and Sir* Henry euggested to the trustees of ^ 
Muaeumthat he eihoukl be eeiociatedi with hiinseK:m tbepicepaiiLt 
tion oi the tkisd' volume ol Cuneiform tnmpHofu ^f 
Aaia^ AccoId^nglyyittl867ySmithwla<^pomt«Af^ll^^ 
Assyridogyi d^psurtmenti, and the eariiest td hif f uocfieiBi wae the 
diaWeiyofvrtwo hiscri^ns^ one fixmgr the (date. o( the^total 
edlipte oitlm sun tin the month Si^ 
otto thd dato iof im hMWs of, Biabykmta by , the Rhunites 
in. sgSo.ima In<t87t be pubtished rimmb of 
tcansliteiated and tmnsktedj/and.commun^^ the new^r 
founded Soobty BiMu^l Arehaec^ a paper The Ear^y 
likbotfeitBeJaf aadan accoulHofhis cMpheiPment^kf the 


iC^ypRote tnaeriptions. . 1870 Smith achieved wiAUi^lride 

fame by his translation iiifi lhe Ouddaean account of Hie iDeluge, 
which was read MOte tne toiet^ of Biblical Archaeology on. the 
^d of December. In the firiSowingp January Sir Edwin Arnold, 
the editor of the Dmly arranged with Smith that be 

riioukl go to Nineveh at the expense of that journal, and carry 
out excavations with a view to finding the missi^ fragmnts of 
the DHuge story. This journey resulted not only in the discovery 
of the missing tablets, mit of fragments which recorded the suc- 
cession and duration of the Babylonian dynneties. In 1874 
Smith again left England for Nineveh, this time at the expei^ 
of the Museum, and continued his excavatums atiEouyumiH. 
An account of his work is given in Assyrian Discoveries j pulriisbed 
early in 1875. 'I'he rest of the year was spent in fiji^ 
and translating the fragments relating to the Crmtian>i^<^fOr 
suits of which work were embodied in The ChdUaean 
Genesis. In March 1876 the trustees of the British 
despatched Smith once more to excavate the rest of Assur^jtoi- 
pal’s library. At Ikisji, a small village about .60 m. ^.E.' of 
Aleppo, he was prostrat^ by fever, and finally died at Aleppo 
on the xpth of August. He left a wife and ohildmi|.on wbpse 
behalf a public subscription was made. 

SMITH, GEORGE AMM (1856- ), Scottish divine^ waft, 

bom in Calcutta on the it9th of October 1856, where his fathsr, 
George Smith, C.I.E., was then principal of the Doveton CoUegfu 
He was educated at Edinburgh in the Royal School, 11^ 
University and New College^ After studying at Tubing«A;im4 
Leipzig and travelling in E^pt and Syria, he entered the ndniriry 
of the Free Giurch of Scotl^ and was appointed professor pf 
Old Testament subjects in the Free Church College at Glasgow 
1893. In 1909 he was appointed principal of the University 
ol Aberdeen. 

Among his works are The Booh of Isaiah (2 vols., . x888rr890L 1 
Book of the Twelve Prophets (2 vols., 1876-1877) ; Historical Ge^ 
graphy of the Holy Land (1894) ; Jerusalem (2 vols., 1907) ; Teik 
Preaching of the Old Testament to the Age (XS93) ; The Life of^Hetuy 
I Drummond {x^gh). , . . / 

SMITH, OEIlittT (x797«-x 874), American reformer and ' pbd- 
anthropist, was bom in Utica, New York, on the 6th of 
1797. After graduating at HamUtem, College in 1818, he assumed 
management of the vast estate of Ins lather, Peter Bmitii 
(1768-1837), long , a partner of John Jacob Astor, greatly in- 

creased the family fortune. About 1838 he became an j^tive 
wQjrker> in the cause of temperance, and in his home village^ 
Peterboro, he built one of the first teooperance hotels in tiw 
countiy. Hebecaiimana1mUtioiust inx835,afterseeixiganianjl^ 
slaver]^ meeting at Utica broken up by a mob* Jn 1849 
a leading part in the oxganization of the Libe^y Party, and m 
X848 ,and 1853 he was nominated ior, the residency , by « to 
remnant of this organization tot had not bean absorb^ m 
the Froe Soil Party. An Induatcml Congress ** ^ 
also nominated him for to presidency jn 1848, d|id,to 
Reformers in 1856. In 1840 and ixi tSsS he wfup W 

the gpvemprship of New Yodt 0“ Ah W^ti^skv^^ 

In 1853 he was elected to the National Housq pf ^(^lesent^v 
as an Me^dent, and issiied an address declaring tha^t a|[ 
have an equal right to to soil ,}, tot wars are»brptal^and ,^unf 
necessary ; tot slavery could be sanctioned by n9,6onatitutip% 
state or ; Meral ; tot free trade is essento tp human 
hood ; tot women should have full political rights } that to 
Fadei^ gpvantont and to sta^ tomd pitomt, to how 
tmto wAthin, their ^respective jurUdictiens; ,and tot goyeiaiT 
ment officers, ao far ne^practicabije,, .should totoctad by toto 
v^ pf.to.peopIeT At to/cn 4 pf to tot session be 
}mm% Altotootonganoppppentofl^ 
nunsQCous farms of fifty acres each to^mdigW 
atimnpted to colonize, tracts in, N, New Vork with irep negmes; 
but ttoexperiment was a iailuce}. .Fetoboro b^ca^ 4,4^^ 
ontto!*«nde»rouxxd raihpad f! 

a farm in Sziex County, . New hiecema,,veiy ihtixato 

and liW(time to timeanppliwitoi with fuito»,to^4t wto 
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wildiduit^owinjg; thait ally df the; money woald be employectia ati 
attmpt to incite a slirre jngutrectk)ti|^ Under the excitemeilt 
fi»llowing the raid bn Stirper’s Ferry %e 1 i»ecanie temporarily 
insane^ and for eever^ weeks was confined in an asylum in Utica. 
He favoured a v^hous prosecution of th^Civil War^ but at its 
close advocated a;xnild policy toward the late Confederate states, 
declaring that part of the ^ilt of slavery lay upon North. 
He even became one of the securities for Jefferson Davis, thereby 
incurring the resentment of Northern radical leaders. 

In religion as in politics Gerrit Smith was a radical. Believing 
that sectarianism was sinftil, he separated from the Presbyterian 
Church in 1843, and was one of the founders of the Church at 
Peteri^ro, a non^seetarian institution open to all Christians of 
whatever shade of belief. His private benefactions were bound- 
less j of his gifts he kept no record, but their value is said to have 
excised $8,000,000. Though a man of great wealth his life 
was one 0! marked simplicity. He died on the s8th of December 
1874, Wli^e on a visit to relatives in New York City.* 

See O. B. Frothingham, Gerni Smith : a Biography <New York, 
x879)^ 

iM!TH» GOLBWm (i894«-i9io), British historian and publicist, 
was bom at Reading on the aoth of At^st 1834. He was 
educated at Eton and Magdalen College^ Oxford, and 'after an 
Ufkd^graduate career of exceptional brilliancy was elected to 
a fellowship at University College. He threw his keen intellect 
aind trenchant style into the cause of university reform, the 
leading champion of which was another fellow of University 
College^ Arthur Penrhyn^ Stanley. On the Royal Commission 
of 1850 to inquire into the reform of the university, of which 
Stanl^ was secretary, he served as assistant-secretary ; and he 
was secretary to commissioners appointed by the act of 
1854. His position as an authority on educational reform was 
fbrthbr recognized by a seat on Ihe Popular Education €om- 
missioh of 1858. In 1868, when the question of reform at Oxford 
was\again growing acute, lie publiiwed a brilliant pampl^t, 
entitled The Reorganization of the University of Oxford* Bmides 
abc^tioii Of tests, effected by the act of 1871, many d! 
reforihs there suggested, such as the revival ci the faculties, 
the 'ieoigat^tioil of the professoriace, the abolition of celibacy 
as a ootSiiion of the tenure of fellowships, and the combinaticn 
of the c<^leges for lecturing puiposes, were incorporated in the 
act of 1877, Ur Subsequently adopted by the university. He 
gave the counsel of perfection that pass examinations ought 
to cease ; but he recograzed that this di^e must wait on 
the reoiganizaticm of me educational institutions immediartely 
belcrw the university, at Which a passman ought to finish his 
Career.” ffis aspiration that colonists and Americans should be 
attracted to Oxford has been realised by Mr Rhodes’s will. 
On What is perhaps the vital problem of modem oducation, 
the question of ancient vei^sus modem langurs, he pronounced 
that' the latter ** are iiidispehsable accomphshmnts, but they 
do not form a high mental training to opinion entitled! to 
peculiar respect as condng from « president of tho Mod^ 
Language Assf^ation. The ‘same conspicuous openness of mM 
iCppears in his judgment, delivered after he had held the legiuS 
prolessorship of Modern History at Oxford from 1858 to 1866, 
that “ oftdent hiiftory, besides the still unequalled excellence of 
the writers, is the b^t instromeot for cultivating the historical 
seiise/* As a historian, indeed, he left no abidfeg work; the 
iUultSpKcity of‘ his inttrats prevented him Ooheentrating 
Ob' ato. one subject. 'His clnd hismrical 'vnitings^^Ae UbfW 
Kihi&fid:<a PoUHcei HtiUxty (1899), and UfUiei Sidtet: 
(m OMndjof Poliiiedl (x893)^fhoUgh on thorough 

familiarity MAfiO no okdm toorigidkl rmear^, 

but am itoid^ble examples ^‘lerse and brilUaiit narratives 

The Outhredk of the ^erican‘^Givil War proved a tumii^ 
ttdnt in hts Unlike most men .of the ruling classes^ itt 
England, he S^rmiy (diiam^ned tbe^Wiuse of the North; and 
hh pamphltb; espeC^ one Wiiritmd (he Bible sanetihn 
AiMidtk SldOery f (i^V, played a proniinewtpart moettVertadg 
En^h tgunionS Viritii^ ' America bn a‘ kOtoe tour iri i^ 4 > 
br raebived entlmsu^ ^Icbme; and waatottirlaiiied at^a 


pubhe banquet in New York. Li s868 he threw up his camr 
m England and settled m the Unitedi States, where he held the 
professorship of English and Constitutional History at Cornell 
University till 1871. In that year he removed to Toronto> where 
he edited the Canadiem MotMy, and subsequently founded the 
.IKwktand the Bystanden , He did not, however, cease to take an 
active interest in English politics. He had been a strong sup- 
porter of Irish Disestablishment, but he refused to follow Glad- 
stone in accepting Home Rule. He expressly stated that if 
he ever had a poHtical leader, his leader was John Bright, not 
Mr Gkdstone.’^ Speaking in 1886, he referred to his standing 
by the side of Jo^ Bright gainst the dismemberment of the 
great Anglo-Saxon community of the West, as 1 now stand 
against t^ dismemberment of the great Anglo-Saxon community 
of the East” These words form the key to his views of the 
future of the British Empire. He always maintained that 
Canada, separated by. great barriers, running north and south, 
into four zones, each having imimpcded ccanmunication with 
the adjoining portions of the Urated States, was deseed by 
its natural configuration ito enter into a commercial union with 
ti^tn, which would result in her breaking away from the British 
empire, and in the union of the Anglo-Saxons of the American 
continent into one great nation. These views are most fully 
stated in his Canada 4tnd the Canadian (^siion (1891). Though 
describing himself as '' anti-imperialistic to the core,” he was 
yet deeply penetrated* with a sense of the greatness of the 
British race. Of the British empire in India he said that “ it 
is the noblest the world has seen. . . . Never had there been such 
an attempt to malce conquest the servant of civilization. About 
keeping India there is no question. England has a real duty 
there.” His fear was that England would become a nation of 
factory-workers, thinking more of their trade-union than of 
their country. These forebodings were intensified in hisCommon- 
wealth or Empire f (190a)— a warning to the Ueited States 
against the assumption of imperial respco^igll^^. ^ong 
oUier causes that he powerfully attocked wew i qp m r prohibition, 
female suffrage and State Sialism. All t||pie ^ discussed 
in his Esscrys on Questions of the Day (resiled edition, 1894). 
He also published sympathy monqgiiPis Qfb^Cowper and 
Jane Austen, and attwriptcd Igeasm uDd Specimens 

of Greek Tragpdyjr In his Gue^ at^i^ Reiile of Existence 
(1897), he abandons the faith expressed in his 

lecture of 1861 on IBstorical Fj^p^ (where he forecast the 
speedy reunion of Christendom on the ” buis of fm convict^ 
and vmtes in a spirit not of Agnosticism, if Agnosticism 
imports despair otspiritual truth, but of free and hopeful inquiry, 
the way forjwliidh it is necessary to clear by rattioving tht wreck 
of that upon which we can foimd our no more.” In his 
Ikter yeart he expressed his views ini & tvibekly §durtial, The 
Fisrmer^s Sun, and published in' 1904 My Memory of Gladttone, 
while occasional letters to the SpevMor showed that he had lost 
nirith^' his interest in Englirii laities and social questions nor 
his remarkable gifts of style. He died at his residence, The 
Grange, Toronto, on the 7th of Jiine 1910. 

'Gdflwitx’SAi^left fai niaitiiScript a book of reniintoceiicei, which 
was edited by Ml AmoKUHaultam, h» private secretary. 

HBNRY BOTMTOK (i8?r5**i877)y American theologian, 
was born in 'Portland, Maine, on the aist of November 18^5. 
Ho graduated at Bowdoin Cohege in 1834; studied tl»otogy 
at Aftdbver, Where his health failed; at Bangor, and; after a year 
(1836^1837) Os librarian and tutor ill Gweknat Bowdoin, in 
Uem^y at 'Hsillo, whm he became pettonsOily iatimaOe with 
Tholuck and X^ci, and in^Betliii, under Neanderiand^Bengstenr 
b^. m iKheukM in 1840; was kftiitor for a few 

moniSxs <t8<4CKS84i9 iat ' Bowdotfi^dtid in s&Fs^ jdlut out from 
ariy^bM^i>laiixl by’distmt of hk Gemian traming and l^ bis 
opposition to'^Unitarbmisrii, % tecainie pastor of ihe 
OoingfeAtiorial Qiutch West' Amesbwqr (now MetriaMlc), 
MnssdHmnsetti. In '^47^18150 he*was|Hrofe8sor of morale philo- 
sophy* and Amherst ilaad m « 85 oki 8 h wa< 

Warfibnrii ptofwsarj ^f ChunRl Mstofy, ; and ii«i54‘-«874 
Rbc^Vnit oTnysfleiintie Ite 
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Sramaiy^ Hit health fa,i]ed.in 1874 and he died in Ifitiw York 
City on i^he 71^ of February 1877. Of Hhe old hchod of the 
“ New England ThOology/’ Smith was one of the foremost 
Icadm of the new schpol Pretbyteriahs. His theology is most 
contained in the Andpver addres$i Relations of 
Faitb^^d Fmiosopby/’ which was delivered More, the Porter 
Rhetorical Society in 1849. He always made it clear that the 
ideal philq8pi^,i^’^f Christocentric: he sai^ that Monned 
thpolqgy most * Christologize ’ predestination and decrees, . 
regeneration and sanctification, the doctrine of the Church, and 
the twhole of the Eschatology/' 

Sis son Henry Goodwin Smith (b. i860) was pastor of the 
Freehcdd (New Jersey) Presbyterian Church in 1^6-1896, and 
from, fSpy to 1903 was professor of systematic theology in Lane 
TheploguHd Seminary. 

From notoa of ivis lectures^ William S. Karr prepared two volumea 
of Dr Smith’s theological wntiiigSi IntfoducHon to Christian Theology 
(i' 8B3) and System oj Christian Theology (1884). Dr Smith contri*- 
buted' articles on Calvin, Kant, Pantheism, Miracles, Reformed 
Churches, Sohelling and Hegel to the American Cyotopaedia^ and 
contributed to McChntock and Strong's Cyclopaedia l and was 
editor of we American Theological Review (1859 sqq.), both in its 
original' form and after it became tlio American Presbyteridn and 
Theological Review and, later, the Presbyterian Quarterly kind Prince-^ 
ion Review. 

See E. L. (Mrs H* B.) Smith. Henry Boynton Smitht His Li^e and 
Works (New York, i8oi), and I^wis F. Steams, Henry ^ Boynton 
Smith (Boston, 1892), in the American Religious leaders seiies. 


SMITH, SIB HENRY GEORGE WAKELTN, Bart. <1787- 
x86oL British general, son of John Smith, suzgeon, of Whittlesey, 
Camcffidgeshire, was born at that place on the j8th of Jime 1787. 
Harry Smith— for throughout life b® adopted the more familiar 
form of hi$ Christian name — ^was educated privately and entered 
the army in 1805. His first active service was in South America 
in 1806, and he subsequently servpd through the Peninsular War 
from the concentration 4t ^amanca in November 1S08 to the 
battle of Toulouse on the iqth of April 1814. On the day follow- 
iqg the stoiming of BAdajos (the 6th of April 1812) a well-born 
Spanish, lady, whoso entire property in the city had been de- 
stroyed, presented hprself at the British lines seeking protection 
from, the, .licence o| the soldiery lor herself and her sister, a child 
of fourteen, by. whom she was accompanied. The latter, whose 
name was Juana Maria de Los Dolores de . Leon, had. but 
recently ^merged from ^ convent ; but notwithstanding her years 
she was married to Harry Smith a few days later. She remained 
with him tMughout the rest of the war, accompanying the 
hfkgglige t]^,| sMping in the open on the field of Mtle, riding 
^reel^.amopg the .^Qops, and sharing all the privations of cam- 
paignings : Her beauty, courage, sound judgment and amiable 
diar^tei^ , endeared her to the officers, including the duke of 
W^ungtop^, who spoke of her familiarly as Juanita; and she 
>was ^dnlu^a by , the soldiers. At the close of .the war Harry Smith 
yoluirte^d for service in the United States, whore, he was pre- 
,sent|#t the battle , of .BladeosbuiE (the, 24th of August x^), and 


m ^ France.’* Returning to .Europe he , was brig^e* 

mejor in, rSaS was wderedr to.the Cape of 

Go^^Ope|^ ;wMe,he commanded a division ip the Kaffir War 


1“ ,wa8.i«3|WMnte4^.^^ the hew 
,>ii)^i^/ef tOneen. gamed nnhemukd in- 

hfi.yigomMy.set^hiiw 

X. j L — i!x though supported % Si: Beniamin 

' -'ine£,(weminuitry in London reyereed 



u’s jown words— T*/ directed the 

3 jEjmideto,bermtoM^t^ Sittith 

fun^lf^was removed from his command, his departure, being 
pifi and the iKitcb ; and numbers of 
itbn Iat^,Ja^y in consequence .of this policy pf Md Glenelg, 
tlsaini^nation/to the uuterior known as the great trek.” 
Hairy Smith was now appointed deputy-adjutant-geneikl of 


the %rces in India, where he took part in thn Gwalior, campaign 
of 7843 (for which he reorived a K.C 3 .) and the Sikh War of 
1845^6. He was in eftnimmd of a division under Sir Hurt 
dough at the Mtles of Moodkee and Ferozeshkh, 'whete he 
conspicuously distinguished himself, but was insufficiently aup* 
ported by ^ commander-in-chief. After the second of thm 
actions Sir Harry Smith was appoint^ to an independent com- 
m^, And on the 28th of January 1 w he inflicted, a crushing 
defeat on the Sikhs at Aliwal on the SUtlcj. At Sobraon on the 
loth of February he again commanded a division under Gough. 
For the ^at victory of Aliwal he was awarded the thanks of 
parliament ; and the speech of the duke of Weflihgton was 
perhaps the wannest encomium ever bestowed by that great 
commander on a meritorious office. Sir Hany wm at the same 
time created a baronet; and as a special distinction the words 
“ of Aliwal ” were by the patent appended to the title. & 1847 
he returned to South Afnca as governor of Cape Colony apd 
high commissioner, to grapple wim the difficulties he had fore- 
seen eleven years before (see Cate Colony : History). He took 
coznmand of an esq^ition to deal with the disaffected Boers in 
the Orange River Sovereignty, and fou^t the action of Boom- 
plaats on the 29th of August 1848. In December 1850 war 
broke out with the Kaffirs ; Sir Harry Smith was insufficiently 
supplied with troops from ,E|igland ;• and thou^ his conduct of 
the operations was warmly approved by the duke of Wellington 
and other military auriiorities, Lord Grey, in a despatch never 
submitted to the queen, recalled him in 1852 before the Kaffirs 
had been completely subdued. He protested strongly against 
the abandonment of the Orange River Sovereignty to the Boers, 
which was carried out two years after his departure, and he 
actively furthered the granting of responsible government to 
Cape Colony. His Spanish wife was his constant companion in his 
second as in his earber sojourn in South Africa, where her memory 
is recced by the town of Ladysmith in NataJ (rendered famous 
by the Boer War of 1899-1902), as is that of her husband by 
Harrismith in the Orange Free State ; while Aliwal North, 
founded in 1849 and named after his great Indian victory, 
further commemorates Sir Harry Smith. On hb letnm to 
England he hdd a military appointment for some years, and died 
in London on the 12th of October i860, Jui^, Lady Smith, 
survived till 1872, 

See Autobiography of Sir Harry Smithy edited by G. C. Mooxe 
Smith (1901) ; R. S. Rait, Life of Viscount Gough (1903) ; Wiknot 
and Chase, Armais of the Cape Colony (1869) ; j. Noble, South 
Africa (1877) ; Iheal’s History of South Apicay voL iv. (R, J. M.) 

SMITB(, OTNRY JOHN STEPHEN (1826-1883), English 
mathematician, was bom in Dublin on the and of November 
z8a6, and was the fourth child of his parents. When. Henry 
Smith Was just two years old his fath^ died, whereupon his 
mother left Ireland for England. After being privately (educated 
by bis mother and tutors, he ehtered Rugby school in 1841. 
Whilst under the first of these tutors, in nme months he md 
all Thucydides, Sophoolcs and Sallust, twelve books of Tacitus, 
the greater part, of Horace, Juvenal, P^sius,,4nd reveraU?|lj|.ys 
of ^schylus and Euripides. He also studied the first Books 
of Euclid and some algebra, besides reading a considerable 
quantity of Hebmw and learning the Odes of Horace ^byjieart. 
On the. death of jus dd^ brother m September 1843 Henry 
Smith left Rugby, and at tfie end of 1844 gained a scholarehip 
at Balliol Cbl%e, Qxford, He won the Irfekmd scbolardiip in 
1848 and obtuSm a first dass in both the classical and the 
ms^niatical sdiools in 1849. He gained the senior matho* 
matical schpla^p in 1851^ He was elected fehow of Baljiol^ in 
1850 ai^ SavilW professor pf geometry h ijBSi, and ^ W 
impointed keeper oi tl^ university museum* He was^et^ 
F.K.S, in 1861, and was an LL.p« ol Cambridge and 
He s^ed on various royal commisrions, and from 187^ w tfio 
(hairmanof the ^^maging .bQdy of the meteorologioi^ He 
died at Oxford cm the 9th <rfFebimary 1883. . 

After taking his degree he wavered between dtoic a and mtbee 
msM, but finiOly chose ths latter^ > After pubnsliixig a few shori 
papers jelating to theory of numbers and to ge0ai«;tiv; he devoted 
; himreff to a thozough eiainination of the Wntini^ oi K. Fi Qanis, 
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P. Gm XJidjetoiie*Dii 4 cliiei| £* £« Kummer, 430. the thtory of 
nimilMrs. The main mshlte ol these resewcheiil, which occnptea him 
ffom ;X^ to x 8$4, are contained in bia><R« 4 ^f on tk§ Theory of 
Hmtbere, wluch appeased in the British Aiso^tion voluihes from 
tl^59 to x86j$. Tw report contains hbt only a complete aecoont of 
all that had^^neen done on tliie vast and intricate' subject but also 
original contributioiiB of bis own. Somp of the most important 
results of his discoveries were cqmqiniucated to the Royal Society 
in two memoirs upon '' Systems qi linear Indetenninate Equations 
and Ckrngruences and upon iSpeP ** Orderrs and Genera of Ternary 
Quadralim Fbrms*' {PkiL Tro)n&», x86i and 1867). He did not, 
however, confine himself to the consideration of forms involving 
only three indetorminates^, but succeeded in estabhshing the prin- 
ciples on which the extension to the general case of n indeterminates 
depends, and obtained the general formulae, thus ejecting what is 
probably the greatest advance made in the subject since the pubhca- 
tioa of Gauss's JOmqkisitiones ariihmeUone. A brief abstract of 
pith's methods and. results appeared in the Proc. Roy. Soc. lor iSbA 
and 1868. In the second 01 these notices he gives the general 
formulae , without demonstrations. As corollaries to the general 
formulae he adds the formulae rdating to the representation of a 
number as a sum of five squares and also of sevea squares. This 
class of representation ceases when the number of squares exceeds 
eight. The cases of two, four and six squares had been given by 
K. G. J. Jacobi and that of three squares by F. O. Eisenstein, who 
had s£o given without demonstration some of the results lor five 
squares. Fourteen years later the Acadbmie Fran^aise, in ignorance 
01 Smith's work, set the demonstratioti and compleuon of Eisenstein's 
theorems for five squares as the subject of their '* Grand Piix des 
Sciences MathtmatiqueS.** Smith, at the request Of a member of 
tfie commission by which the prise was proposed, undertook in 1882 
to write out the demonstration of his genecal theorems eo far as was 
required to prove the results for the special case of five squares. A 
month after his death, in .March 1883, the prize of 3000 francs was 
awarded to him. The fact that a question of which Smith had 
given the solution in 1867, as a coroll^ from general fonaulae 
governing the whole class of invesrigations to which it belonged, 
should have been set by the AcadtaiM as the subject of their great 
prize shows how far in advance of his contemporaries his early 
researches had carried him. Many of the propt^itions contained in 
his dissertation are general ; but the demonstrations are not supplied 
for the case of seven squares^ He was also the author of important 
papers in which he extended to complex quadratic forms many of 
Gauss's investigations relating to real quadratic forms. After 1864 
he devoted himself chiefly to elUptic functions, and numerous pajMrs 
on tWs subject were published by him in the Proc, Land. MmH, Soc. 
and elsewhete. At the time of his death he was engaged a 
memoir on the Tfisto md Omeg^ PumcHonSf which he left nearly 
coiuplete. In 1868 he was awarded the Steiner prize of the Berlin 
Academy for a geometrical memoir, Sur quelques problems cubiqttes 
§t biquadrediques. He also wrote the introduction to the collected 
editam of Cufiord'o MathemaUceU Papers (1882). The three subjects 
to which Smith's writings relate are theory of numbers, elliptic 
functions and modem geometry; but in all that he wrote an 
" arithmetical " mode ox thought is apparent, his meriiods and 
processes b^g arithmetiyl ae dii 1 ii|giiiehed lipm algebraku , .He 
had the most intense adniiration of Gauss. He was president of the 
mathematical dnd physical section of the British Association at 
Bradford In 1873 arid of the London Mathematical Society in 1874- 
X876. Hxs CoUecied Peepers were edited by J. W. L. Glaisher and 
pubUsbod in 1894, 

An mtiole in the Speciahr of the ir7th of February 1883, by Lord 
justice Bowen, gives perhaps the best idea Of Smith's extraordinary 
personal qualities add influence. See also J. W. L. Glaisher's memoir 
m the AfonfMy Notices ot the Roy, Ast, Soc* (voL xliv., 1884). 

SHTTHt HSBBT FttttiSRVlp (1S47- ). American Biblical 

wholar, was bom in Troy, Dhioi, on tbe 23rd of October xS47* 
iSe graduated at Aitihdrst 'Cbll^e in ^869 and studied tiheology 
in Lane Theoloffical Seminary in i869-‘i872, in Berlin in r872- 
x4j4 and in Leipzig in 187^1877. He Was inst^ctor in church 
hmdty in 1874-187 5, and in Hebrew in x875-^87’6, find was 
fififiwfiant-professor m 1877-1879 find professor in 1879-1893 df 
find Old Testameiit exegesis in Lane Theblogical Semin- 
111 sBqa he was tried for here^ by ihe Presbyteijr of 
Gncinni8% was'Jound guilty bf teaching (in fi pamphlet fititiried 
BibUcd'^cyU^sHii ;89iVt!iat ^eTfi werb 

” errors pjf tiitorje fad,** tfupprefifiibhs of “ lAboric tfuths,**' 

In books o^Cmoniples, find thfit ** insriltEtidn' 6f riie Holy 
fi^ptiires is coh^^nt with the uxmipfitabWds 6f portidns bi 
the sacred writing,**— hi ottier wdrds^ that inspiration does not 
imply inerrancy, — and he was fiusp^dCd ’from the ihihistiy. 
pr Smith retiw ftoxtt dcHomination, and in 1893, upon 
a professor at iwdoyer Theological Seminary, entered 
the minS^ oi the Coh^qgfiripnai Church, to 1,996 


he was a professor in Amherst College, and m 1^7 beeame 
professor in riie Meadville (Pennsylvania) Theological School. « 
He publisihed The Bible and. Jslam Commentary ws the 


Library 

reprinted the papers* oa which the heresy charge was hiad( 
ouiSi&edthe 




find 


SMITH, JAMBS {in 5 -tS^ 9 ), and HOBAGS (X779^i849), 
authors of the Rejected Addresses^ sons of a Londdh ^icitor, 
were bom, the former on 10th February 1775 and the latter on 
31st December 1779, both in London. ITie occariort df then 
happy jeu dUsprit was the rebuilding of Drury Lane theatte in 
x8i 2, after a fire in which it had been burnt down. The managers 
had offered a prize of £50 for an address to be recited at the re- 
opening in October. Six weeks before tlmt date the happy 
thought occurred to the brothers Smith of feigning that the most 
popular poets of the time had been among die com,petitors and 
issuing a volume of unsuccessful addresses in parody loi their 
various styles. They divided the task between them, James 
taking Wordsworth, Southey, Coleridge and CVabbe, while 
Byron^ Moore, Scott and Bowles were assigned to Horace.^ 
Seven editions were called for within three months. The 
Rejected Addresses are the most widely popular parodies ever 
published in England, and take classical rank in literature, 
fee brothers fairly divided the honours: the elder brother’s 
Wordsworth is evenly balanced by the younger’s Scott, both 
had a hand in Byron. A striking feature fe thefibserice ot ihalice ; 
none of the poets caricatured took offence, while the imitation is 
so clever that both Byron and Scott are recorded to have said that 
they could hardly believe they had not written the addresses 
ascribed to them. The only other undertaking of the two brothers 
was Horace in London (1813). James Smith made another hit 
in writing Country Cousins, A Trip to Paris, A Trip to Anterica, 
and other lively skits for Charles Mathews, who said he w^ 
“ the only man who can write clever nonsense/* His SociSal 
reputation as a wit stood high. He was reputed one of the best 
of talkers in an age when the art was studied, arid it was remarieed 
that he held his own without fallii^ into the great error of witS^ 
sarcasm. But in his old age the irreverent Frasht^s put him in 
its gallery of living portraits as a gouty and elderly but pains- 
taking joker. He died in London on the 24th of December 1839 * 
After making a fortune as a stockbroker^ Horace Smith folIbWed 
in the wake of Scott and wrote about a scolie of historical xibyels 
— Btand^letye House (1826), Tor HiU (1826), Reuben Apsley 
(1827), Zillah (1828), The New Forest (1829), Widter mythh 
(1830), Ac. His sketches of eccentric diara^r firb brilliant 
and amusing ; but he was more of an essayist than istbry^^UB^. 
Tiuee volumes of Gaieties and GratiHes, publisbed by 'Uth 'in 
1826, contain many witty essays both in prose fmd' in vetse, 
but ^e only single piece that has taken a permanent place is the 
** Address to thfi Mummy in Belzbni's Ex^ibition.^’ Ip private 
lii^ Horace Smith was hot less popular than his brother, thbuA 
less ambitious as a tdker: It was of him that Shbfley fiMo : 

Is it not odd that the only truly generous perfion T O^r kxxOw 
who had money enough to be generous with shoiild he m fitodb- 
broker? He writes poetry and pastoml drahias arid y^ l^^ 
how to make money, and does make it, and ieatiU j^hfirons;* 
Horace smith died at Tunbridge wells on i‘2th fiily-t 849 . 

810 TH, JOHII (z$7Q^63r), usually 
John Smith, sometime preSideht of the Eitefiih cOkfijr in 
Virginia, Was th^elder son of^Gmirge Stm^, a%efl-t^^ tehan^ 

hear A^ord in 'Lincolnshire.' Thellfe^ this Vifj^ifiri 
convenient^ into five' periods. TW'mrst of in 
that of htf early yobth; is feut dhscribriil bjr'nlmsdf 
TravNs: ’^‘ He wafi bom (t 579)10 WillOUgSby k litititlmm 
and was a ech(^ in the ttfiOTree nch^ it 

1 The' partiOidars bf 

(1820), and Ifi the tnemdr bt his bfothein^y' Homce pMiW b) fi 
ooUectfim Of fUgiriVe pieem (X84OL eofirifhhw Vhh flhri 

stanza to the ffnitatioa of Byxna, but omerwtw> thciy v 
pendency,; ,, 
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His parents, dying (April '1596) when he was thirteen (or ratlier 
sixteen) years of age, left him a competent means, which he, not 
being capable to manage, little regarded. His mind being even 
then set upon brave adventures, ^ sold his satchel, books and 
all he had, intending secretly to get to sea, but that his father’s 
death stayed him. But now the gijardians of his estate more 
regarding it than him, he had liberty enough, though no means, to 
get beyond the sea. About the age of fifteen years, he was bound 
an apprentice to Master Thomas Sendall of [King’s] Lynn, the 
greatest merchant of all those parts ; but, because he would not 
presently send him to sea, he never saw his master in eight 
years after.” 

The second period, 159O-1604, is that of his adventures in 
Europe, Asia and Africa. He first went to Orleans in attendance 
on the second son of Lord Willoughby. Thence he returned to 
Paris, and so by Rouen to Havre, where, his money being spent, 
he began to learn the life of a soldier under Henry IV. of France. 
On the conclusion ( 1 599) of peace with the League, he went with 
Captain Joseph Duxbury to Holland and served there some time, 
probably with the English troops in Dutch pay. By this time 
he had gained a wide experience in the art of war, not merely 
as an infantry officer, but also in those more technical studies 
which are now followed by the Royal Engineers. At length he 
sailed from Enkhuisen to Scotland, and on the voyage had a 
narrow escape from shipwreck upon Holy Island near Berwick. 
After some stay in Scotland he returned home to Willoughby, 

” where, within a short time being glutted with too much 
company, wherein he took small delight, he retired himself into 
a little woody pasture, a good way from any town, environed with 
many hundred acres of other woods. Here by a fair brook he 
built a pavilion of boughs, where only in his clothes he lay. 
His study was Machiavelli’s Art of War and Marcus Aurelius ; 
his exercise a good horse with his lance and ring ; his food was 
thought to be more of venison than anything else ; what [else] 
he wanted his man brought him. llie country wondering at such 
a hermit, his friends persuaded one Signior Theadora Polaloga, 
rider to Henry, earl of Lincoln, an excellent horseman and a 
noble Italian gentleman, to insinuate [himself] into his woodish 
acquaintances, whose languages and good discourse and exercise 
of riding drew Smith to stay with him at Tattersall. * * , Thus — 
when France and the NetherUnds had taught him to ride a horse 
and use his arms, with such rudiments of war as his tender years, 
in those martial schools, could attain unto, he was desirous to 
see more of the world, and try his fortune against the Turks, both 
lamenting and repenting to have seen so many Christians slaughter 
one another.” 

Next his wanderings through France from Picardy 
to Marseilles. There he took ship for Italy in a vessel full of 
pilgrims going to Rome. These, cursing him for a heretic, 
and swearing they would have no fair weather so long as he was 
on board, tl^ew him, like another Jonah, into the sea. He was 
able to get to a little uninhabited island, from which he was 
taken off the next momi^ by a Breton ship of 200 tons going 
to Alexandria, the captain of which, named La Rodie, treated 
him as a friend. In this ship he visited Egypt and the Levant. 
On its way hack the Breton ship fought a Venetian argosy of 
400 tons and captured it. Reaching Antibes (Var) later on, 
^ptaitt La^ Roche put Smith ashore with 500 sequins, who then 
proceeded tx> see I^y as he had already seen France. Passing 
through Tuscany he came to Rome, where he saw Pope Clement 
Vn^. at mass, and called on Father R. Parsons. Wandering 
on to Naples and back to Rome, thenoe through Tuscany and 
Venice, he came to Grata in Styria. There he received informa- 
tion about the Turks who were then swarming through Hungary, 
^d, tiassing on to Vienna, entered the emperor’s service. 

In this Tui^kish war the years 1601 and 1602 soon passed away ; 
many desperate adventures does he narrate (unconfirmed br 
contemporary t^rds, and doubted by some modem critics), 
and one in partij^lar covered hixn with honour. At Regal, in 
prince o| armies, as the champion of the Christ^a^s, he 
killed three TurJ^h champions in succession. On 18th November 
x6o 2, at the baittle of Rothenthurm, a pass in Transylvania, 
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wherdhhe Christians fought desperately against an pverp^owering 
force of Crim Tatar^ Sipith was left wounded on the field of 
battle. His rich dress saved him, for it showed that he would 
be worth a ransom. As soon as his wounds were cured he was 
sold for a slave and then marched to Constantinople, where he 
was presented to Charatza Tragabigzanda, who fell in love with 
him. Fearing lest her mother should sell him, she sent him to 
her brother Timor, pasha of Nalbrits, on the Don, in Tatary. 
” To her unkind brother this kind lady wrote so mucli for his 
good usage that he half suspected as much as 3]^ intended ; fur 
she told him, he should there but sojourn to learn the language, 
and what it was to be a Turk, till time made her master of herself. 
But the Timor, her brother, diverted all this to the worst of 
cruelty. For, within an hour after his arrival, lie caused his 
* drubman ’ to strip him naked, and shave his head and beard 
so bare as his hand. A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, md a ^at 
[put on him] made of ulgry’s hair, guarded about with a piece 
of an undressed skin. There were many more Christian slaves, 
and nearly a hundred forsados of Turks and Moors, and he being 
the last was the slave of slaves to them all.” While at Nalbrits 
the English capUiin kept his eyes open, and his account of tl» 
Crim Tatars is careful and accurate. “ So long he lived in this 
miserable estate, as he became a thresher at a grange in a great 
field, more than a league from the Timor’s house. The pias^, 
as he oft used to visit his granges, visited him, and took occasion 
so to beat, spurn and revile him, that forgetting all reason Smith 
beat out the Timor’s brains with his threshing bat, for they have 
no fiails, and, seeing his estate could be no worse than it was, 
clothed himself in the Timor’s clothes, hid his body under the 
straw, filled his knapsack with com, shut the doors, mounted 
his horse oftd ran into tlie desert at all adventure.” For eighte^ 
or nineteen days he rode for very life until he reached a Muscovite 
outpost on the river Don ; here his irons were taken off him, 
and the Lady Callamata largely supplied all his wants. Thence 
he passed, attracting all the sympathy of an escaped Christian 
slave, through Muscovy, Hungary and Austtia until. he reached 
Le^zig in December 1603. There he met his old master, Prince 
Sigismund, who, in memory of Ixis gallant fight at Regal, gave 
liim a grant of arms and 500 ducats of gold. Thenoe he wandered 
on, sightseeing, through Germany, France and Spain, until he 
came to Saffi, from which seaport he made an excursion to the 
city of Morocco and back. 

While at Saffi he was blown out to sea on boar 4 C^tam 
Merham’s ship, and bad to go as far as the Canaries. There 
Merham fought two Spanish ships at once and beat them ofi. 
Smith came home to England with him, having a thousand 
ducats in his purse. 

The third period, 1605-1609, is that of Captain Smith’s 
experiences in Virginia. Throwing himself into the colonizing 
projects which were then coming to the front, he first intended 
to have gone out to the colony on the Gyapok in South America ; 
but. Captain Lei^ dying, and the reinforcement miscanyipg, 
”the rest escaped as they could.” Hence Smith did not 
leave England on this account. But he went heartily into the 
Virginian project wiUi Captain Bartholomew Gosnqld and Others. 
He states that what he got in his travels he spent in colonizing. 
” When I went first to these desperate designs, it cost me many 
a forgotten pound to hire men to go, and procrastumtion caused 
more to run away than went. I have spared neither pains nor 
money according to my ability, first to procure His Majesty’s 
letters patents, ^ a company here, to the means to raise , a 
company to go with me to Viminia, which beginning here and 
there cost me nearly five years’ [1604-X609] work, and more than 
five hundred pounds of my own estate, besides all the dang^j 
miseries, and incumbrances 1 endured gratis/’ Two oolonming 
assoeiatkms were formed— the London Company for Sou£ 
Virginia and the Western Ccanpany for North Vm^nia. Smith 
was one of the patentees of the Virginia dmUft, of i6q 9< 
The colony which Sir W. Raleigh had established at lUonoke 
idand off the American coast perished, mainly for want 
supplies from En^nd, so that leally nothing at all ^knewn ^ 
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tht Virginian ctiasjfc^linc whin the first «xp<idition left jAidon 
on 19th Pccembbi* 't6o6 ; and therefom th^ attempt was bound 
to fail unless H' convenient harbour should be found. The 
expedition consisted of tliree ships (the “Susan Constant/’ 
100 tons, Ciptain C. Newport ; thi ** Ood Speed/* 40 tons, 
Captain B. Gosnold; and a {^nnaoe of 20 tons, Captain |. 
Ratclific), with about 140 colonists and 40 sailors. They made 
first for the West Indies, reaching Dominica on 24th March 1607. 
At Nevis, their next stopping*place, a gallows was erected to 
hang Captain Smith on the false charge of conspiracy ; but he 
escaped, and, though afterwards the lives of all the men who 
plotted against him were at his mercy, he spared them. Sailing 
northwards from the West Indies, not l^owing where they were, 
the expedition was most fortunately, in a gale, blown into the 
mouth of Chesapeake Bay, discovering land on 26th April 1607. 
Anchoring, they found the James river, and, having explored 
it, fixed upon a site for their capital in the district of the chief 
or weroance of Paspaheh, its chief recommendation being that 
there were 6 fathoms of water so near to the shore that the ships 
coulij' be tied to the trees. Orden had been sent out for the 
government of the colony in a box, which was opened on 26th 
April 1607. Captains B. Gosnold, E. M. Wingfield, C. Newport, 
J.' Smith, J. Ratcliffe, J. Martin and G. Kendall were named 
to be the council to elect an annual president, who, with the 
council, should govern. Wingfield was, on 13th May, elected 
the first president ; and the next day they landed at James 
Town and commenced the .settlement. 

All this while Smith was under restraint, for thirteen weeks 
in all. His enemies would have sent him home, out of a sham 
commiseration for him ; but he challenged their charges, and 
so established his innoceiwy that Wingfield was adjudged to 
give him £200 as damages. After this, on 20th June 1607, 
Smith was admitted to the council. 

As in going to America in those days the great difficulty was 
want of water, so in tliose colonizing efforts the paramount 
danger was from want of food. ** There were never Englishmen 
left in a foreign country in such miserv as we were in this new 
discovered Virginia. We watched every three nights [every 
third night], lying on the bare cold ground, what weathei* soever 
came, and warded all the next day, which bought our men to be 
most feeble wretches. Our food was but a small can of barley 
sodden in water to five men a day. Our drink, cold water taken 
out of the river, which wa.s, at a flood, very salt, at a low tide, 
full of slime and filth, which was the destruction of many of 
our men.'* So great was the mortality that out of 105 colonists 
living on the 22nd June 1607 67 died by the following flth 
January. The country they had settled in was sparsely popu- 
lated by many small tribes of Indians, who owned as their 
paramount chief, Powhatan, who then lived at Werowocomoco, 
a village on the Pamunkey river, about 12 m, by land from 
James Town. Various boat expeditions left James Town, to 
buy food in exchange for copper. They generally had to fight 
the Indians first, to coerce tiiem to trade, but afterwards paid 
, a fair price for what they bought. 

On 10th Dei^ember 1607 Captain Smith, of whom it is said 
“the Spaniard nevermore greedily desired gold than hevictail,’* 
with nine men in the barge,, left James Town to get more corn, 
also to explore the upper waters of the Chickahominy. They 
^ the barge up as fa^ as Apocant. Seven men were left in it, 
with orders to keep in midstream. They disobeyed, went into the 
vilkigie; and one of them, George Cassen, was caught ; the other 
six, bwr^y escaping to the baT^je, brought it back to Jfimes Town. 
It so Mppened that Opecanebinough (the brother of Powhatan, 
whom he ' succeeded iii and ivho carried out the great mass* 

acre of the Eii^lish on Good Friday 1622) was in that neighbour- 
hood with two ‘or three hundred Indians’ on a hunting expedition. 
Be ascertained friMn Cassen where Smith was, who, ignorant of ail 
this, had, with Jbhn Robinson and Thomas £mry, gone in h 
canoe 20 m. farmer up the river. The Indkns killed Robinson 
and Emiy while they were sleeping by the ‘camp fire, and went 
after Bttiith, who wad away getting f^d. Tk^ surprised Imn, ' 
and, '1hclu^ he bravely defended himself, fan had at last to 
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surrender. He then set his wits to confound them with his 
superior knowledge, and succeeded. Opecanchanough led him 
about the countiy for a wonder, and finally, about 5th January 
1608, brought him to Powhatan at Werowocomoco. “ Having 
feasted him after their best barbarous manner they could, a long 
consultation was held ; but the conclusion was two great stones 
were brought before Powhatan ; then as many as could laid 
hands on Smith, dragged him to them, and thereon laid his head. 
And, being ready with their clubs to beat out his brains, Poca- 
hontas, the kin^s dearest daughter, when no entreaty could 
prevail, got his head in her arms and laid her own upon his to save 
I him from death. Whereat the emperor was contented Smith 
should live, to make him hatchets, and her bells, beads and 
copper ; for they thought him as well of all occupations [handi- 
crafts] as themselves.” 

The truth of this story was never doubted till 1859, when Dr 
Charles Deane of Cambridge, Mass., edited Wingfleid’s Du- 
I rourse; in reprinting Smith’s True Relation of 1609, Deane 
pointed out that it contains no reference to this hairbreadth 
escape. Since then many American historians and scholars have 
concluded that it never happened at all ; and, in order to be 
consistent, they have tried to prove that ^ith was a blustering 
br^gadocio, which is the very last thing that could in truth be 
said of him. The rescue of a captive doomed to death by a 
woman is not such an unheard-of thing in Indian stories. If the 
truth of this deliverance be denied, how then did Smith oome 
back to James Town loaded with presents, when the other three 
men were killed, George Cassen in particular, in a most horrible 
manner ? And how is it, supposing Smith’s account to be false, 
that Pocahontas afterwards frequently came to James Town, 
and was, next to Smith himself, the salvation of the colony ? 
I'he fact is, nobody doubted the story in Smith’s lifetime, and 
he had enemies enough.^ 

Space fails to describe how splendidly Smith worked after his 
deliverance for the good of the colony, biow he explored Chesa- 
peake Bay and its influents, how (when all others had failed) 
the presidency was forced on him on loth September i6ofl ; how 
he tried to get com from Powhatan at Werowocomoco on 12th 
January 1609, but he fled to Orapakes, 40 m. farther off ; how 
with only eighteen men he cowed Opecanchanough in his own 
house at Pamunkey, in spite of the hundreds of Indians that were 
there, and made him sell com ; how well he administered the 
colony, making the lazy work or ktarve. 

Meanwhile the establishment of this forlorn hope in Virginia 
had stirred up a general interest in England, so that the London 
Company were able in June 1609 to .send out 9 ships with 500 
colonists. Smith had now got the Indians into splendid order ; 
but from the arrival on nth August of the new-comers his 
authority came to an end. They refused to acknowledge lum, 
and robM and injured the Indians, who attacked th^ in turn. 
Smith did his best to smooth matters, while the rioters were 
plotting to shoot him in his bed. In the meaniime he wastaway 
up the river. On his return, “ sleeping in his bo»at, accidentally 
one fired his powder bag, which tore his flesh from his. body and 
thighs, 9 or zo in. square, in a most pitiful manner ; but to 
quench tormenting fire frying him in his clothes ihe leaped 
overboard into the deep rivwr, wh^e, ere they could recover hiip, 
he was nearly drowned,” Thus disabled, he was s^t . home on 
4th October 1609 and never set foot in Virginia again. Nemesis 

1 Pocahontas never visited lames Town after Smith went to 
England in October 1O09, until she was brought, there a 8tete| prisoner 
in April 1613 by Captain S. Argali, who Ixaq obtained possCTslbn of 
her by trdachcry on the Potomac river. The colony, wflfe'treatilig 
her well, used her as a moans to secure peace with Indiano. * In 
the meantime, beUeving-Smitb to be dead, ehe‘ieh mtlove irith;an 
English gentleman, John Rolie, appa^rently at j^me a wi^wer. 
They were married about ist April 1614. SiibKUuently 
braced Christianity. Sir T. Dale, with RotfC ind hiS wife, tahdtd at 
Plymouth on i»th June 1616: BdoreiSbe realmed ‘Lonfloa, Smith 
petitioned Queen Anne on, her behalf ;; sapd i(t is ip 
June j6z 6 that the account of his deUyerance.hy the Jhdm TO Wat 
appears. After a pleasant sojourn pf about seven u^tns, b^g w^i 
received both Ti^the court and me’ P^le, Powbtatiii Her 
husband embarked for Virginia in tbs i^ergs, C^iptkm B;<Avgall •fbsr 
old c^or), hut she died ofi Gravesend about Eepniaiy^ fibiy. 
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oyertopk the rioters thte winter after he left, whidi is known in 
Viiginian story as “ the starving time*” Out of 490 {persons in the 
colony in October 1609 all but 60 died by the following March. 

The rest of Smith’s life can only be briefly touched upon. 
The fourth period, r6i 0-1617, was chiefly spent in exploring 
Nusconcus, Canada and Pemaquid or North Virginia, to which, 
at his solicitation, Prince Charles gave the name of New England. 
His first object was to fish for cod and barter for furs, his next, 
to discover the coast-line with the view to settlement. Two 
attempts, in 1615 and 1617, to settle at Capawuck failed, but 
through no fault of his. It was in connexion with these projects 
that the Western Company for North Virginia gave him the 
title of admiral of New England. We cannot better conclude 
this sketch of his active operations than in his own words printed 
in 1631. “ Having been a slave to the Turks ; prisoner among 
the most barbarous savages ; after my deliverance commonly 
discovering and ranging those large rivers and unknown nations 
with such a handful of ignorant companions that the wiser sort 
often gave me up for lost ; always in mutinies, wants and 
miseries ; blown up with gunpowder ; a long time a prisoner 
among the French pirates, from whom escaping in a little boat by 
myself, and adrift all such a stormy winter night, when their 
ships were split, more than £100,000 lost which they had taken at 
sea, and most of them drowned upon the Isle of Rh^ — ^not far 
from whence I was driven on shore, in my little boat, &c. And 
many a score of the worst winter months have [I] lived in the 
fields ; yet to have lived near thirty-seven years [i593*“i63o] 
in the midst of wars, pestilence and famine, by which many a 
hundred thousand have died about me, and scarce five living of 
them that went first with me to Virginia, and yet to see the fruits 
of my labours thus well begin to prosper (though I have but my 
labour for my pains), have I not much reason, both privately 
and publicly to acknowledge it, and give God thanks ? ” 

The last period, 1618-1631, of Smith’s life was chiefly devoted 
to authorship. In 1618 he applied (in vain) to Francis Bacon to 
be numbered among his servants. In 1619 he offered to lead out 
the pilgrim fathers to North Virginia ; but they would not have 
him, he being a Protestant and they Puritans. The charter of 
the London Virginia Company was annulled in 1624. A list of 
his publications wiU be found at the end of this article. Thus 
having done much, endured much and written much, while still 
contemplating a History of the Sea, Captain John Smith died on 
2rst June 1631, and was buried in St Sepulchre’s Church, London. 

Two of the sixty survivors of “ the starving time,” Richard 
Potts and William Phcttiplace, thus nobly expressed m print, 
;.o early as 1613, their estimate of Smith : “ What shall I say ? 
but thus we lost him [4th October 1609] that in all his proceedings 
made justice his first guide and experience his second ; ever 
hating baseness, sloth, pride and indignity more than any dangers ; 
that never allowed more for himself than his souldiers with him ; 
that upon no danger would send them where he would not lead 
them himself ; that would never see us want what he either 
h id, or could by any means get us ; that would rather want than 
borrow or starve than hot pay ; that loved actions more than 
words, and hated falsehood and cozenage than death ; whose 
adventures were our lives, and whose loss our deaths.” 

A (fairly complete bibliography wUl be found in Professor Edward 
Arber's repriat of Smith's Works (Birmingham, 1^84), 8vo, The 
order of their first apptesxance is, A True &c. j[x6o8) (first 

attributed to a gentleman of the colony, next to Th. wat!ioa,^and 
finally to CfiptsTn Smith) ; A Moji 6 f Virgimia, ed. by WpiUam] 
Srimmonds] (Oxford, 1612) ; A Description of Hew Eniknt u6i6J ; 
N$m England sWriaU (i6so) ; HewE^^nfsTHois^ and^d. 1(1692) ; 
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The General Htsipry of Vtranta, New Englmd ana She Sw^nm 
Tsl^ (xi6s4) ; An Acciaetice for m Young Seakwn (k6d6) i the saihe 
woifk'refcaat and enlarged an A Sea GffammOr (w;),' both wortoi 
eontmuiah an sab lor years, side by s&de ; The Trm Temmis, . 
(x^QoiiiJJ^erEeements /or 

Of som^iOi the smaUer lumted 4to p 4 ii^ have been pul^ 
fished m the United States by Dr C. Deahe, J. Carter Brbvi^ and. 

SSeef aUb the MheXifaOse edHdon bf ihe'GiMMiiSlI 

UisUkM,'Triw Smalt mad Sela ^Grammar ; and A. G. Bradley^: 


(Feb. 188a). 
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iAth, JOHN RAPbABL (i753-rx8x2), Ex^lish rainier 
and mez 29 otmt engiavet, a son of Thomas Smidi of ^rby, 
landscape painter, was bom in 1752. He was apprenticed 
to a linen-draper in Derby, and afterwards pursued the same 
business in L^on^ adding, however, to his income by the 
production of miniatures. He then turned to engraving and 
executed his plate of the “ Public Ledger,” which had great 
popularity, and was followed by his mezzotints of “ Edwin the 
Minstrel ” (a portrait of Thomas Haden), after Wright of Derby, 
and “ Mercury Inventing the Lyre,” after Barxy. He reproduced 
some forty of the works of Reynolds, some of these plates 
ranking among the masterpieces of tlie art of mezzotint, and he 
was appointed engraver to the prince of Wales. Adding to his 
artistic pursuits an extensive connexion as a print-dealer and 
publisher, he would soon have acquired wealth had it not been 
for his dissipated habits. He was a boon companion of George 
Morland, whose figure -pieces he excellently mezzotinted. He 
painted subject -pictures such as the “Unsuspecting Maid,” 
“ Inattention ” and the “ Moralist,” exhibiting in the Royal 
Academy from 1779 to 1790. Upon the decline of his business as 
a printsellcr he made a tour through the N. and midland counties 
of England, producing much hasty and indifferent work, and 
settled in Doncaster, where he died on the and of March 1812. 

As a mezzotiiit engraver Smith occupies the very highest rank. 
His prints are delicate, excellent in drawing and finely expressive of 
colour. His small full-lengths in crayons and his portraits"*bf Fox, 
Horne Tooke, Sir Francis Burdett and the group of the duke of 
Devonshire and family support his claims as a successful draughts- 
man and painter. He had a very thorough knowledg|6 of the 
principles and history of art^ and was a brilliant conversationalist. 

SMITH, JOSEPH, Jr. (1805-1844), the founder, in April 1830, 
of the Church of Jesus Christ of Latter-Day Saints, was bom in 
Slmron, Vermont, on the 23rd of December 1805.^ He was kiDed 
by a mob in a jail at Carthage, Illinois, on the 27th of June 
1844. (See Mormons.) 

SMITH, MORGAN LEWIS (1822-1874), American general, was 
bom in Oswego county, New York, on the 8th of Slarch 1822. 
In 3843 he settled in Indiana, and later had some military 
exj^ericnce in the United States army. At the outbreak of the 
Civil War he raised the 8th Missouri regiment, of which he was 
elected colonel m 1861. He commanded a brigade at the 
capture of Fort Donelson, and did good service at Shiloh. In 
July 1862 he was made a brigadier-general U.S.V., and served 
under Sherman in the river expedition against Vicksburg. At 
Ifie battie of Chickasaw Bayou he received a severe wound, from 
which he recovered only in time to join the Army of the Tennessee 
before Chattanooga. He led his division in the battles of the 
Chattanooga campaign, as also, in the foHowing year, in the 
Atlanta campaign. At the battle of Atlanta he commanded 
Lean’s corps. Afterwards he was placed in charge of Vidcsburg. 
General Sherman said of M. L. Smith, “ He was one of the 
bmvest men in action I ever knew.’* He died at Jersey City 
on the 29th of December 1874. 

His brother. Cues Aiexander Smith (1829-1876), also a 
distinguished soldier of the Federal army, was bm in Jefferson 
county, N.V., on the 29th of September 1829. At the brining 
of the Civil War he joined the Missouri volunteers, in which he 
became a captdin. He took part in the capture of Fort Donelson, 
the battle of Shiloh and the operations agamiit Corinth, becoming, 
later in 1862, colonel of a regiment which he led at Oiickosaw 
Bayou. After the final campaign against Vkksburg he was 
promoted brigadier-general of volunteers. He was wounded 
at the 'battle of Chattanooga. He took part in the Atlanta 
campaign, the “ Marbh to the Sea ” and the Carolinas campaign, 
rising to the rank of major-generd of volunteers. After the war 
he<dedined the offer of a cdwnclcy in the regular army, and was 
subsequently engaged in politics, retiring from public life in 
x87aj He died at Bloomington on the '8th of November 1876. 

'' ilnnA RIOHAIH) BAIRD <t8i8-i86i), Britidi. engmeer 
^eftderj son of a stitgeon in the royal navy, was t)om on the 3tst 
ol BeOember i8z8. He was educated at lasswade and Addis- 
comW, knd joined the Madras Engineers in 1838. Being 
transferred to the Bengal Engineers, he served riiroughriie second 
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Sikh war, and was present at the battleS' of Badiwa!, Ai^al 
and Sobraon. He was then for some }*ear% employed on canal 
work, and. when the Mutiny broke out was in charge of Roorkce. 
He promptly concentrated the Europeans in the workshops, 
and though the native sappers deserted, Jiis forethought pre- 
vented any loss of life. When Delhi was invested he was ap- 
pointed chief engineer in charge of the siege works. He reached 
iOelhi on the 2nd of July, and immediately advised General 
Harnard to assault the city. Barnard died while the advice was 
still under (‘onsideration, and his succe.ssor, General Reed, could 
not be induced to follow it ; and when Reed in turn was 
succeeded by Archdale Wilson, the besiegers were so weakened 
by I0S.SCS that the moment for a successful attack had passed. 
Baird Smith, however, prevented Wilson from relaxing his 
hold on Delhi until the arrival of John Nicholson with reinforce- 
ments from the Punjab, and of the siege train from Phillour. 
Nicholson then joined Baird Smith in compelling Wilson to 
make the assault, which proved successful, on the 14th of 
September. Baird Smith was ably assisted by Captain Alexander 
Taylor, but Nicholson was unjust to Baird Smith in assigning 
to Taylor the chief credit for the siege operations. After the 
capture of Delhi he returned to Roorkee and to civil employment, 
and for a time the value of his military services was insufficiently 
recognized. After the Mutiny he was made A.D.C. to Queen 
Victoria, became secretary to the government of India in the 
public works department, and gained well-deserved credit in 
the famine of 1861. But the onerous character of this work, 
following a wound and illness at Delhi, broke down his constitu- 
tion,- and he died at sea on the 13th of December 1861. He 
married 'a' slaughter of De Quincey, who long survived him. 

See Colonel H. M. Vibart, Richard Baird Smith (1897). 

SMITH, ROBSatT (1689-1768), English mcathematician, was 
born in 1689, probably at Lea near Gainsborough. After attend- 
ing Leicester grammar school he entered Trinity College, Cam- 
bridge, in 1708, and becoming minor fellow in 1714, major 
fellow in 1715 and senior fellow in 1739, was chosen master in 
1742, in succession to Richard Bentley. From 1716 to 1760 
he was Plumian professor of astronomy, and he died in the 
master’s lodge at Trinity on the 2nd of February 1768. Besides 
editing two works by his cousin, Roger Cotes, who was his 
predecessor in the Plumian chair, he published A Compleat 
System of Opticks in 1738, which gained him the sobriquet of 
“ Old Focus,” and Harmonics, or the Philosophy of Musical 
Sounds in 1749. He was the founder of the Smith’s prizes at 
Cambridge, having by his will left £3500 South Sea stock to the 
university, a portion of the interest from which was to be divided 
yearly between the two junior B.A.’s who had made the greatest 
progress in mathematics and natural philosophy. 

SMITH, SYDNEY (1771-1845), English writer and divine, son 
of Robert Smith, was bom at Woodford, Essex, on the 3rd of 
June 1771. His father, a man of restless ingenuity and activity, 
“ very clever, odd by nature, but still more odd by design,” 
who bought, altered, spoiled and sold about nineteen different 
estates in England, had talent and ea'entricity enough to be 
the father of such a wit’ as Sydney Smith on the strictest 
principles of heredity ; but Sydney himself attributed not a 
little of his constitutional gaiety to an infusion of French blood, 
his maternal grandfather being a French Protestant refugee of 
the name of Olier. Sydney was the second of a family of four 
brothers and one sister, all remarkable for their talents. While 
two of, the brothers, Robert Percy, known os “ Bobus,” after- 
wards advocate-general of Bengal, and Cecil, were sent to Eton, 
Sydney ^as sent with the youngest to Winchester, where he 
’ rose to be captain of the school, and with his brother so dis- 
tinguished himself that their sdioolfellows signed a round-robin 
** refusing to try for the college prizes if the Smiths were allowed 
to contend for thm any mewe, as they always gained them.” 
At some time during his Oxford career he spent six months in 
France, being duly enrolled for safety’s sate tn the local Jacobin 
dub; in 1 789 he had become a scholar of New College, Oxford ; 
he receiised a fellowship after two years’ residence, took his degree 
in 1792 and proceeded M.A, in 1796, It was his wish then to read 


for the bar, but his father would add nothing to his fellowship, 
and he was reluctantly compelled to take holy orders. He was 
ordained priest at Oxford in 1 796, and became a curate in the small 
village of Nether Avon, near Amesbury, in the midst of Salisbury 
Plain. The place was uncongenial enough, but Sydney Smith did 
much for the inhabitants, providing the means for the rudiments 
of education, and thus making better things possible. The squire 
of the parish, Michael Hicks-Beach, invited the new curate to 
dine, was astonished and charmed to find such a man in such a 
place, and engaged him after a time as tutor to his eldest son. 
It was arranged that they should proceed to tlie university of 
Weimar, b\it, before reaching tlieir destination Germany was 
disturbed by war, and “ in stress of politics ” said Smith, “ we 
put into Edinburgh . ” This was in 1 7 98. While his pupil attended 
lectures, Smith was not idle. He studied moral philosophy under 
Dugald Stewart, and devoted much time to medicine and 
chemistry. He also preached in the Episcopal chapel, where his 
practical brilliant discour.ses attracted many hearers. 

In 1800 he published his first book, Six Sermons, preached in 
Charlotte Street Chapel, Edinburgh, and in the same year, married, 
against the wishes of her friends, Catharine Amelia Pybus. 
They settled at No. 46 George Street, Edinburgh, where, as 
everywhere else, Smith made numerous friends, among them 
the future Edinburgh Reviewers. It was towards the end of his 
five years’ residence iq. Edinburgh, m the eighth or ninth storey 
or flat m a house m Buccleuch Place, the elevated residence of 
the then Mr Jeffrey, that Sydney Smith proposed the setting up 
of a review as an organ for the young malcontents with things 
as they were. “ 1 was appointed editor,” he says in the preface 
to the collection of his contributions, “and remained long 
enough in lulinburgh to edit the first number (October 1802) of 
the Edinburgh Review, The motto I proposed for the Review 
was ‘ Tenui musam meditamur avena.’ — ‘ We cultivate literature 
on a little oatmeal.’ But this was too near the truth to be 
admitted, and so we took our present grave motto ^ from Publius 
Syrus, of whom, none of us, I am sure, had ever read a single 
line.” He continued to write for the Review for the next 
quarter of a century, and his brilliant articles were a main 
element in its success. 

He left Edinburgh for good in 1803, when the education of 
his pupils was completed, and settled in London, where he 
rapidly became known as a preacher, a lecturer and a social lion. 
His success as a preacher, allliough so marked that there was of^ 
not standing-room in Berkeley Chapel, Mayfair, wherejjl%as 
morning preacher, was not gained by any sacrifice of He 

was also “ alternate evening preacher ” atthe Founding Hospital, 
and preached at the Berkeley Chapel andHhe Fitzroy Chapel, 
now St Saviour’s Church, Fitzroy Sqiterc. He lectiuid.ai moral 
philosophy at the Royal Institution for three ebasftidf'frotaa 1804 
to 1806 : and treated his subject witbsneh vigour, freshness 
and liveliness of illustration that the London wbrld crowded to 
Albemarle Street to hear him. He foUoy^d in the main Dugald 
Stewart, whose lectures he had attended in Edinburgh ; but these 
is more originality as well as good sense in his lectures, especially 
on such topics as iinagination and wit and humour, than in 
many more pretentious systems of philosophy. He himself had 
no high idea of these entertaining p^formances, and threw them 
in tte fire when they had rerved their puijposc—providing the 
money for furnishing his house. But hi^ wife rescued the 
charred MSS. and published them in 1850 as Elementary Sketches 
of Moral Philosophy, 

With the brilliant reputation that Sydney Smith had acouired 
in the course of a few seasons in Lohdon, he would probably 
teve obtained some good preferment had he been on the powerful 
side in politics. Sydney Smith’s elder brothelr “Bobus’? had 
married Caroline Vernon, aunt of the 3rd Lord Holland^ and he 
was ilways a welcome visitor at !l&lland House. His 
friends came into office a short time in x8o6, and presented 
him with the living of Foston-teGay in Yorkshire* He^sllrank 
firom this banishment for a time, end disehaii^ his pai^sh duties 
through a curate ; but Spencer l^roeval’s JMsSdence ^ 
» Judex damnaiur cum nocins absolvitur . 
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passed in 1808^ and ^ter* trying in vain to negotiate an exchange, 
he quitted London in 1809, ^d moved his household to York- 
shire. ^ The Ministry of “ All the Talents ” was driven out of 
office in 1807 in favour of a “ no popery ” party, and in that 
year appear^ the first instalment of Sydney Smith’s most 
famous production, Peier Plymley^s Letters, on the subject of 
Catholic emancipation, ridiculing the opposition of the country 
clergy. It was published as A Letter on the Subject of the Catholics 
to my brother Abraham who lives in the Country, by Peter Plymley, 
Nine other letters followed before the end of 1808, when they 
appeared in collected form. Peter Plymley’s identity was a 
secret, but rumours got abroad of the real authorship. Lord 
HoUand wrote to him expressing his own opinion and Grenville’s, 
that there had been nothing like it since the days of Swift {Memoir, 
i. 151). He also pointed out that Swift had lost a bishopric for 
his wittiest performance. The special and temporary nature of 
the topics advanced in these pamphlets has not prevented them 
from ^ing a permanent place in literature, secured for them by 
the vigorous, picturesque style, the generous eloquence and 
clearness of exposition which Sydney Smith could always 
conunand. In ms country parish of Foston, with no educated 
neighbour within 7 m., Sydney Smith accommodated himself 
cheerfully to his new circumstances, and won the hearts of his 
parishioners as quickly as he had conquered a wider world. 
There had been no resident clergyman in his parish for 150 years ; 
he had a farm of 300 acres to keep in order ; a rectory had to be 
built. All these things were attended to beside his contributions 
to the Edinburgh Review. “ If the chances of life ever enable me 
to emerge,” he nevertheless writes to Lady Holland, “ I will show 
you I have not been wholly occupied by small and sordid pur- 
suits.” He continued to serve the cause of toleration by ardent 
speeches in favour of Catholic emancipation ; his eloquence being 
specially directed against those who maintained that a Roman 
Catholic could not be believed on his oath. ” I defy Dr 
Duigenan,” ^ he pleaded, addressing a meeting of clergy in 1833, 
** in the full vigour of his incapaci^, in the strongest access of 
that Protestant epilepsy with which he was so often convulsed, 
to have added a single security to ttie security of that oath.” 
At this time appeared one of his most vigorous and effective 
polemics, A Letter to the Electors upon the Catholic Question (1826). 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained preferment at last from a Tory minister, Lord L3rnd- 
hurst, who presented him with a prebend in Bristol cathedral 
in 1828, and afterwards enabled him to exchange Foston for the 
living of Combe Florey, near Taunton, which he held conjointly 
with the living of Halberton attached to his prebend. From 
this time he discontinued writing for the Edinburgh Review on 
the ground that it was more becoming in a dignitary of the church 
to put his name to what he wrote. 1 1 was expected that when the 
Whigs came into power Sydney Smith would be made a bishop. 
There was nothing in his writings, as in the case of Swift, to stand 
in the way. He had been most sedulous as a parochial clergyman. 
Doctoring his parishioners, he said, was his only rural amuse- 
ment. His religion was wholly of a practical nature, and his 
fellow-clergy had reasons for ^eir suspicion of his veiy limited 
theology, which excluded mysticism of any sort. “ The Gospel,” 
he said, ” has no enthusiasm.” His scorn for enthusiasts and 
dread of religious emotion found vent in middle life in his 
strictures on missionary enterprise, and bitter attacks on Method- 
ism, and later in manjr scofis at the followers of Pusey. Still, 
though he was not without warm friends at headquarters, the 
opposition was too strong for them. One of the first things that 
lird Grey said on entering Downing Street waife, ” Now I shall 
be able to do something for Sydney Smith ” ; but he was not 
able to do more than appoint him m 1831 to a residentiary 
caaonry at St Paul’s in estchange for the pi^endal stall he held 
at Bristol. He was as eager a champion of parliamentary reform 
89 he had be<»i of cathoHc exhanetpation, and pfib of his best 
fighting speedies was delivered at Tai^tbn ih (kfMiir vffien 
he male his wdl^knOwn comparison 6f the House of Lotds, Who 

' > Patrick M.P. for the city of Armagh, a Piroteatant 

eghatet. 
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had^ust thrown out the Reform Bill, with Mrs Partington ol 
Sidmouth, setting opt with mop and pattens to stem the Atlantic 
in a storm. Some surprise must be felt now that Sydney Smith's 
reputation as a humorist and wit should have caused any 
hesitation about elevating him to an episcopal dignity, and 
perhaps he was right in thinking that the real obstacle lay in his 
being known as ” a high-spirited, honest, uncompromising man, 
whom all the bench of bishops could not turn upon vital ques- 
tions.” With characteristic philosophy, when he saw that the 
promotion was doubtful, he made his position certain rcsoh - 
mg not to be a bishop and definitely forbidding his friends to 
intercede for him. 

On the death of his brother Courtenay he inherited £50,000, 
which put him out of the reach of poverty. His eldest daughter, 
Saba (1802-1866), married Sir Henry Holland. His eldest son, 
Douglas, died in 1829 at the outset of what had promised to be 
a brilliant career. This grief his father never forgot, but nothing 
could quite destroy the cheerfulness of his later life. He retained 
his high spirits, his wit, practical energy and powers of argu- 
mentative ridicule to the last. His Three Letters to Archdeacon 
Singleton on the Ecclesiastical Commission (1837-38-39) and 
his Petition and Letters on the repudiation of debts by the ^ tatc 
of Pennsylvania (1843), as bright and trenchant as his best 
contributions to the Edinburgh Review. He died at his house 
in Green Street, London, on tiie 22nd of February 1845 was 
buried at Kensal Green. 

Sydney Smith’s other publications include : Sermons la vbls., 
1809) : The Ballot (1839) ; Works (3 vols., 1839), including the .Ptfter 
Plymley and the Singleion Letters and many articles from the Bdirr- 
burgh Review ; A Fragment on the Insk Roman Catholic Cbmoh (1845) ; 
Sermons at Paul's . . . (184O) and some other painphlets smd 
sermons. Lady Holland says (Memoir ^ i. 190) that her father left an 
unpublished MS., compiled from flocumentaiy evidence, to exhibit 
the history of English misrule in Ireland, but had hesitated to 
publish it. This was suppressed by his widow in deference to the 
opinion of Lord Macaulay. 

See A Memoir of the Reverend Sydney Smith by his daughter ^ Lady 
Holland, with a Selection from his Letters edited by Mrs [Sarah] 
Austin (2 vols., 1855) ; also A Sketch of the Life and Times of , 
Sydney Smith (1884) by Stuart J. Reid; a chapter on “Sydney 
Smith " in Lord Houghton's Monographs Social and Personal (1873) ; 
A. Chevrillon, Sydney Smith et la renaissance des td 6 es libirales cn 
Angleterre au XIX* siicle (1894) ; and especiedly the monograph, 
with a full desertotion of his writings, by G. W. E. Russell in t^dney 
Smith (English Mon of Letters senes, 1905). There are numerous 
references to Smith in contemporary correspondence and journals. 

SMITH, SIR THOMAS (1513-1577), English scholar and 
diplomatist, was bom at Saffron Walden in Essex on the 23rd 
of December 1513. He became a fellow of Queens’ College, 
Cambridge, in 1530, and in 1533 was appointed a public reader 
or professor. He lectured in the schools on natural philosophy, 
and on Greek in his own rooms. In 1 540 Smith went abrba^y «nd, 
after studying in France and Italy and taking a degree of Jaw 
at Padua, returned to Cambridge in 1 542. He now took the lead 
in the reform of the pronunciation of Greek, his views after con- 
siderable controversy being universally adopted. He and his 
friend Sir John Cheke were the great classical schobrs df the 
time in England. In January 1543/4 he was appointed first 
regius professor of civil law. He was vice-chancellor of the 
university the same year, and became chancellor to the biibop of 
Ely, by whom he was ordained priest in 1546.- In 1547 he 
became provost of Eton and dean of Cariisle. He ^rly adopted 
Protestant views, a fact which brought him into prominence 
when Edward VI. came to the throne. During Somerset’s 
protectorate he entered publio life and was made a secretary of 
state, being sent on an important diplomatic mission to Brussels. 
In 1548 he was knlghtea. On the acccsrioii df Maty he wtes 
ileprived of all his offices, but in the succeeding feign was ptumhi- 
enriy employed in public affairs. He becaine a member of *^fia- 
ment, and was sent in 1562 as atmhassaddr td France, <eh6ie he 
remained till *566 ; and in 1579 he again went to Praiteb in the 
satnd capacity for a short time. He remained one ofEKaabeth’s 
most trusted Protestant coiiii^llors, being appointed irt 1572 
chattcelldf of the order of the Garter and a secretary of state. 

I He died on the 12th df Afigust r577. In x66i the grandson of his 



SMITH, T. S.-^SMITMs SIR W 


270 

brother heorge was created a baronet, and from him the titfe has 
descended to the Smith family of the prfsent day. 

His bc*Rl>known work, entitled De Reptiltca Angloi%m: the 
Manor of Oovammeni or Policie of iho Jiealtne of Jinglandi was pab- 
lisht!d posthumously in 15S3, and passed thorough many editions. 
His epistle to Gardiner, be recta et emendata linguae Graecae pro- 
nunciatione, was printed at Paris in 1568 ; the same volume includes 
his dialogue De recta et emendata linguae Anglicanae seriptione. A 
number of his letters from France are in the foreign state papers. 

See A. F. Pollard's article in the Did. Nat* Biog, A life by Strype 
was published in 1698 (Oxford edition, 1820). 

SMITH, THOMAS SOUTHWOOD (1788-1861), English 
physician and sanitary reformer, was bom at Martock, Somerset- 
shire, on the 21st of December 1788. While a medical student in 
Edinburgh he took charge of a Unitarian congregation. In 1816 
he took his M.D. degree, and began to practice at Yeovil, Somer- 
set, also becoming minister at a chapel in that town, but removed 
in 1820 to London, devoting himself principally to medicine. In 
1824 he was appointed physician to the London Fever Hospital, 
and in 1830 published A Treatise on Fever ^ which was at once 
accepted as a standard authority on the subject. In this book 
he established the direct connexion between the impoverislanent 
of the poor and epidemic fever. He was frequently consulted in 
fever epidemics and on sanitary matters by public authorities, 
and his reports on quarantine (1845), cholera (1850), ycUow fever 
(1852), and on the results of sanitary imOTOvement (1854) were 
of international importance. He died at J^orence on the loth of 
December 1861. 

SMITH, WILLIAM (8. 1596), English sonneteer. He published 
in 1596 a sonnet sequence entitled ChloriSi or the Complaint of 
the passionate despised Shepheard. He was a disciple of Spenser, 
to whom the two first sonnets and the last are addressed. He 
sipied his name W. Smith, and has sometimes been confused 
with the playwright Wentworth Smith, who collaborated with 
John Day, William Haughton and others (1601-1603). 

SMITH, WILLIAM (c. 1730-1819), English actor, the son of a 
city tea merchant, was educated at Eton and went up to Cam- 
bridge, but his wild pranks soon ended his college career and 
brought him back to London. His first stage appearance was 
in 1753 at ("ovent Garden, where he remained for twenty years, 
playm important parts. In 1774 he was at Drurj’’ Lane under 
Garrick^s management. His forte was gay comedy, and he was 
the original, indeed unrivalled, Charles Surface. It was in this 
part that he made his farewell appearance in 1788, He died on 
the 13th of September 1819. His sporting tastes and social 
connexions— he married the sister of a peer— led to his being 
called ** Gentleman Smith,” a sobriquet his manners seem to 
have justified. He is to be distinguished from an older English 
actor, William Smith (d. 1696), the friend of Betterton. 

SMSTH, WILLIAM (176^1839), English geologist, appropri- 
ately termed “the Father of English geology,” and known 
among his acquaintances as “ Strata Smith,” was bom at 
Churchill in Oxfordshire on the 23rd of March 1769. Deprived 
of his father, an ingenious mecha^, before he was eight years 
old, he depended upon his father\s eldest brother, a ^rmer at 
Over Norton, who was but little pleased with his nephew’s love 
of collecting “pundibs ” (TVf^i^rafa/of) and “ pound^tones ” 
(the large Echinoid Clypeus, then frequently employed as a 
pound weight by dairjrWnen), and with his propeiaity for 
carving sundials on soft brown “ oven^tone ” of his neighbour- 
hood. The uncle was, however, better satisfied when the boy, 
sdter studying the rudiments of geometry and surveying, began 
to take ^interest in the draining of land ; and there is no doubt 
that Willjam Smith profited in after life by the practical experi- 
.ence he gained with his relative. At the age of eighteen he 
became assistant to Edward Webb, surveyor, of Stow-on-the- 
Wold, and traversed the . Oolitic lands of Oxfordshire and 
Gloucestershii'e,, the Lias clays and red marls of Warwickshire 
and other districts, studying their vaneties of strata and. ipils. 
In 1791 his observations at Stowey and High Littleton, in 
Somersetshire first impressed hini with the reguUjity of the 
strata. Jn 1793 he executed the surveys apd kvellings for the 
line of the S^erset Coal Canal, in the course pf which he con* 


finned a previous supposition, that the strata lying aboVe the 
coal were not horizontal, but inclined in one direction^o the 
£.— so as to terminate sticcessively at the surface. 

On being appointed engineer to the canal in 1794 he was 
deputed to make a tour of observation with regard to inland 
navigatbn . During this tour, which occupied nearly two months, 
he journeyed to York and Newcastle and returned tlwough 
Shropshire and Wales to Bath ; he carefully examined the 
geological structure of the country^ and corroborated his general- 
ization of a settled order of succeission in the li^rata. After 
residing for two or three years al High Littleton he removed in 
1795 to Bath, and three years later purchased a small estate at 
Tucking Mill, Midford, about 3 m. distant from the city, where 
he engaged in the last duties he perfarmed as resident engineer 
to the Coal Canal (1798-1799). His numerous journeys had 
satisfied him of the praoticability of making a map to show 
the ranges of the different strata across England, and in 1794 
he coloured his first geological map — ^that of the vicinity of Bath. 

At this time he made acquaintance with the Rev. Benjamin 
Richardson (d. 1832), from 1796 rector of Farlcigh Hungerford, 
who possessed a good collection of local fossils, but knew nothing 
of the laws of stratification. He had a sound knowledge of 
natural history, and he greatly aided Smith in learning the 
names and true nature of the fossils, while Smith arranged his 
sp>ecimens in the order of the strata. By this new friend Smith 
was introduced to the Rev. Joseph Townsend (1738-1816), 
rector of Pewsey, and cm a notable occasion in 17^ Smith 
dictated his first table of British Strata, wTitten by Richardson 
and now in the p>ossession of the Geological Society of London. 
It was headed Order of the Strata, and their imbedded Organic 
Remains, in the neighbourhood of Bath; examined and proved 
prior to 1799. In 1813 Townsend publi^ed, with due acknow- 
ledgment, much information on the English strata communicated 
by William Smith, in a work entitled The Character of Moses 
established for veracity as an historian, recording events from the 
Creation to the Deluge. Meanwhile Smith was comp>leting and 
arranging the data for his huge Geological Majp of England and 
Wales, with part oj Scotland, which ap^peared in 1815, in fifteen 
sheets, engraved on a scale of 5 m. to 1 in. The map was reduced 
to smaller form in 1819 ; and from this date to 1822 twenty-one 
separate county geological maps and several sheets of sections 
were published in successive years, the whole constituting a 
Geological Adas of England and Wales. Smith’s collection of 
fossils was purchased in i8i6^i8t8 by the British Museum. 
In 18x7 a j^rtion of the descriptive catalogue was published 
under the title of a Straiigraphical System of Organized Fossils. 
Prior to this, in 1816, he commenced the publication of Strata 
Identified by Organized Fossils, with figures printed on paper to 
correspemd in some degree with the natural hue of >the strata. 
In this work (of which only four parts were published, 1816-1819) 
is exemplified the great principle he estlabli$hed of the identifica- 
tion of strata by their included oiganic remains. In January 
1831 the Geological Society of London conferred on Smith the 
first Wollaston snedaJ; on which occasion Sedgwick in an 
ebqucnt address referred to Smith as “ the Father of English 
Geology”; and the gpvernment conferred upon him a lile*> 
pension of ^zoo per annum. The degree of LL.D. he r^eived 
from Dublin, at the meeting of the ^itish Association in that 
city in 1835. In 1838 he was appointed one of the ecnunissioners 
to select building'StoiKi for the new Houses of ParUwent. 
The last years of his life were spent at Haokness (of whfch he 
made a good geological map), , near Scarborough, and in the 
latter town. His usually robust heahk failed in. z839> and on 
28th August of that year he dkd^at Nortbamptom He was 
buried at St Peter’s church, and 1 as bust by Chasstrey was plahCd 
in. the nave. In 1891 .the cMi ol fDuckv erected , a monument 
to,.hiSimemory,athisnative;plaipn,,Cbur<^^ ;; 1 

^iBbiemoirs, edited by hf^ nephew, Jo|ih:FhiUxps,app0aKdi2V^844« 

.SMITiL 991 iEnglish jeniflographer, 

ygoB txim at £n^ m.f8i3tof ;Nqnc^orn^ .fie. was 

originally destined fqr a theQlo(|dcal career^ {instead was 
articled to h solicitor. In his spam time he taught hinaetf 
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classics^ and when he entered University College he carried off 
both' the Greek and Latin prizes. He was entered at Gray^s 
Inn in 1830^ but gave up his legal studies for a post at University 
College school, and began to write on classical subjects. He 
next lamed < his' attention to lexicography. His first attempt 
was the IHOionary of Greek and Roman Antiquities, which 
appeared in 184a. The greater part of this was written by 
himself. In 1849 followed the Dictionary of Greek and Roman 
Biography, and the Greek and Roman Geography in 1857. In 
this work some- of the leading scholars of the day were associated 
with him. In 1850 he published the first of the school diction- 
ams ; and in 1853 he b^an the Principia series, which marked a 
distinct step in. the school teaching of Greek and Latin. Then 
came the Stu^nts^ Manuals of History and Literature, in which 
the Greek history was the editor’s own work. In carrying 
out this task Smith was most ably seconded by John Murray, 
the publisher , who, when the original publishers of the dictionaries 
got into difficulties, volunteered to take a share in the under^ 
laldng. The most important, perhaps, of the boolw edited by 
William Smith were those that dealt with ecclesiastical subjects. 
These were the Dictionary of the Bible (1860-1865) ) fbe Dictionary 
of Christian Antiquities (1875-1880), undertaken in collaboration 
with Archdeacon Cheetham ; and the Dictionary of Christian 
Biography (1877-1887), jointly with Dr Henry Wace, The 
Adas, on which Sir George Grove collaborated, appeared in 
1875. From 1853 to 1869 Smith was classical exammer to the 
University of London, and on his retirement he became a member 
of the Senate. He sat on the Committee to inquire into questions 
of copyright, and was for several years registrar of the Royal 
Litera/ry Fund. He edited Gibbon, with Guizot’s and Miknan’s 
notes, in 1854-1855. In 1867 he became editor of the Quarterly 
Review, Yfhich he directed wi^ marked success until his death on 
the 7th of October 1893, his remarkable menwry and accuracy, 
as well as his tact and courtesy, specially fitting him for such 
a post. He was D,C.L. of Oxford and Dublin, and the honour 
of knighthood was conferred on him the year before his death. 

SHITH, WILLIAM KABMAR (1824-1903), American gener^, 
was bom at St Albans, Vermont, on the 17th of February 1824, 
and graduated from West Point in 1845, being assigned to the | 
engineer branch of the army. He was twice assistant professor 
of mathematics at West Point (1846^1848 and 1855-1856). j 
During the first campaign of the Civil War he was employed on 
the staffj in August 1861 became brigadier-general of volunteers, 
and was breveted lieutenant-colonel U.S.A, for his gallantry at 
the action of White Oak Swamp. In July 1862 he received 
promotion to the rsuik of major-general U.S.V. Smith kd his 
division with conspicuous valour at Antietam, and was again 
breveted in the regular army. On the assignment of General 
Franklin to a superior command Smith was placed at the head of 
the VI. corps of the Army of the Potomac, which he led at the 
disastrous battle of Fredericksburg {q.v>). The recrimination's 
which followed led to the famous general order in which several 
of the senior offices of the army were dismissed and suspended 
by General Burnside. Smith was one of these, but it is to his 
credit that he did not leave the army^ and as a brigadier-general 
he commanded troops in Pennsylvania during th^ critical days 
of the Gettysburg campaign. Later in 1863 he was assigned to 
duty as chief engineer of the Army of the Cumberland. As su^ 
he* 'conducted the engineer operations which reopened the 
“ tracker-line from Chattanoop {q.v,) to the base of supplies. 
Of this action the HousO Committee on military affiiirs reported 
ill 2865 that as a subordinate, General W. F. Smith had sa^ 
the Army of- the Cumberland fironi' capture, and afterwards 
directed it to victory/’ Smith was now again nominated for 
the nmk of majoi^general U.S.V., and Grsult, 'Who' was muOh 
itoptossed with Smith’s wefrk, insist strongly that the nomina- 
tkiii l^uld be confirmed, whidi was accordinglgr done by the 
senate ih 'Ithroh 1864. Grants according to his own statement;, 
was' ‘long in ffnding out that the objectkniii to Snrito’s 
prometion Wein^well' grounded/’ but he never stated the. giibunds 
of his‘GOmpbunt>’anid Smith, in the Battles and Leaders > sntes, 
ma^tainhd IhmUidy were purely of a personal character ' For 
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the ^tiiginian campaign of 1864 Smith was specially assf^ed by 
Grant to coxnmand the jCVIII. corps, Army of the James, and 
he took part in the bftttle of Cold Harbour and the first operations 
against Petersburg^ af^ which, while absent on leave, he was 
suddenly deprived of*his command by Grant. He resigned from 
the volimteers in 1865, and from the U.S. army in 1867. From 
1864 to 1873 be was president of the International Telegraph 
Comply, and he subsequently served on the board of police 
commissioners of New York, booming president of this in 1877. 
After i88r he was engaged in civil engineering work. He died 
at Philadelphia on the a8th of February 1903. 

SMITH, WILLIAM HBNBT (1808-1874 English author, 
was bom at Hammersmith, London, in 1808. He was educated 
at Radley School, and in 1821 was sent to Glasgow University. 
In 1823 he entered a lawyer’s office, in which he remained for five 
years. He was called to the bar, but had no practice. He 
contributed to the Literary Gazette and to the Athenaeum, under 
the name of Wool-gatherer,” attracting . some attention by 
the delicacy and finish of his style. Ernesto, a philosopbiced 
romance, appeared in 1835, poems, Guido/ie and Solit^e, in 
1836, ^d in 1839 he formed a connexion mUa, Blackwood's 
Magazine, for which he acted as philosophical critic for thirty 
years. In 1^6 a visit to Italy led to the writing of a tale entitled 
Mildred, which was too purely reflective to be successful In 1851 
he declined the chair of moral pbibsophy at Edinbuxgh, being 
unwilling to abandon his quiet, studious life in the Lake B^tricit. 
There he completed his philosophic romance Thomdale (1857), 
vdiich was considered at the time to be a work of real intellectu^ 
value. A similar production, Grazenkurst, appeared in 186a ; a 
second edition contained a memoir of the author by his wife. 
Smith died at Brighton on 28th March 187a. He also wrote two 
plays, one of which, Athelwold, was produced by Macready in 1843. 
It was published with his other tragedy, Sir WiUioim Crichton, 
in 1846. 

SMITH, WILUAM HENRY (1825-1891), English man of 
business and statesman, was bom in London on the 24th of June 
1825. His father was the founder of the great distributing firm 
of W. H. Smith & Son, in the Strand, and at an early age he 
became a partner and devoted himself to the business. He 
betrayed no political aspirations until 1S65, when he came for* 
ward as a Conservative to contest Westminster against John 
Stuart Mill and the Hon. Mr Grosvenor. Defeat on that 
occasion, he triumphed in 1868, winning a victory when his party 
was in general vanquished on all sides. The prestj^ thus 
obtained combined with wealth and his business abilities to 
recommend him to Disraeli, who in 1874 made him secretary to 
the Treasury. In 1877 he gained cabinet rank as first lord of the 
Ac^iralty ; in 1885 he was successively secretary for War and 
chief secretary for Ireland ; in 1886 he was again at the War 
Office ; and when late in t^t year Lord Randolph Churchill’s 
resignation necessitated a reconstruction of the ministry, Mr 
Smith found himself first lord of the Treasury and kador of the 
House of Commons. He was no orator, and made no pretence 
to genius, but his success in these high offices was oompkte, 
and wi^ adrnittedly due, not merely to business ability, Imt to 
the universe respect whidi was gained by his piatknce, good 
temper, zeal for the public service, and thorough kindness of 
heart. He diedat Walmer Castle (which he occupied os Warden 
of the Cmc}ue Ports) on the 6th erf October .1891. In recognition 
of his services a peerage in her own right was conferred on his 
widow, with the titk of Viscountess. Hambleden. Lady Hamble- 
den (b. x8a8) had been a Miss Danvers;; and before manyinc 
Mr Siiiith had been the wife of Mr B. A. Leach, by whom she had 
a family. Her eldest son by the second moniage, the Hon. tW. 
F. D. Smith (b. <x868), rowed ih the Oxford Iwat, and on Ws 
fathei/s death be^mC bead of the business ; in 1891 he, was 
elected iCiOnservative MJP< for then Strand (London), and was 
re^aleeled in 2892, 1895, 1900 and 1906. He married in 1894 
Lady Esther Goto, dhughter’of the eari o! Arran. , r i 
SMitii, WLUAM BOBEBIBM (1846-^1894)11 Scottish philo- 
logist^, physicist, archaeologist, biblical oritiC> and editor^ from 
1881; of thhtpth edition of this Encyclopaedia^; was boro on the 
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Sth of *>Jovember 1846 at Keig in Aberdeenshire, whcfe his 
latlier was Free Church minister. He ^as educated at home and 
at Aberdeen University, where he attained’the highest academic 
distinctions, winning omon^ other things the Ferguson mathe- 
matical scholarship, which is open to all graduates of Scottish 
universities under three years* standing. In 1866 he entered the 
Free Church College at Edinburgh as a student of theology. 
During two summer sessions he studied philosophy and theology 
at Bonn and Gottingen, making friends in all branches of learning. 
From 1868 to 1870 he acted as assistant to die professor of 
natural philosophy in Edinburgh University. During this 
period he was not only most successful os a teacher, but produced 
much original work— especially in the experimental and mathe- 
matical treatment of electricity — which is still regarded as 
standard. In 1870 he was appointed and ordained to the office 
of professor of Oriental languages and Old Testament exegesis 
at the Free Church College, Aberdeen, and here he began that 
series of theological investigations which, characterized as they 
were by learned research and tlie use of the most scientific 
methods, were destined to make his name famous. He was the 
pupil and personal friend of many leaders of the higher criticism 
m Germany, and from the first he advocated views which, though 
now widely accepted, were then regarded with apprehension. 
The articles on Biblical subjects which he contributed to the«9th 
edition of the Encyclopaedia Britannica distressed and alarmed 
the authorities of the Free Church, In 1876 a committee of the 
General Assembly of that Church reported on them so adversely 
that Smith demanded a formal trial, in the course of which he 
defended himself with consummate ability and eloquence. The 
indictment dropped, but a vote of want of confidence was passed, 
and in 1881 .Smith was removed from his chair. During this long 
Struggle he was sustained by the conviction that he was fighting 
for freedom, and at the end of the trial he was probably the 
most popular, if not the most powerful, man in Scotland. Marks 
0^ sympathy were sliowcred on him from all sides. 

In 1875 was appointed one of the Old Testament revisers ; 
in 188^-1882 he delivered by invitation, to verj^ large audiences 
in Edinburgh and Glasgow, two courses of lectures on the 
criticism of the Old Testament, which he afterwards published 
{The Old Testament in the Jewish Church edition 1881, second 
edition 1892, and The Prophets of Israel, 1882, which also passed 
through two editions) ; and soon after his dismissal from his chair 
he joined Professor Baynes in the editorship of the Encyclopaedia 
Britannica, and after Professor Haynes’s deadi remained in 
supreme editorial control till the work was completed. His versa- 
tility, firmness combined with tact, width of view, and pains- 
taking struggle for accuracy were largely responsible for the 
maintenance of its high standard. But he did not let his other 
duties interfere with his Semitic studies. He visited Arabia, 
Egypt, Syria, Palestine, Tunis and southern Spain, and had 
an intimate knowledge of, and personal acquaintance with, not 
only the literature, but the life of the East. His early friendship 
with J. F. Mclennan, that most original student of primitive 
marriage, had a great influence on Smith’s studies, and his 
attention was always strongly attracted to the comparative 
study of primitive customs and their meaning. His chief con- 
tributions to this branch of learning were his article Sacrifice 
in the Encyclopaedia Britarmica, his Kinship and Marriage in 
Early Arabia (Cambridge, 1885), and above all his Lectures on the 
Relipon of the Semites (ist edition 18S9, 2nd edition 1894). His 
originality and grasp of mind enabled him to seize the essential 
among fpasses of details, and he had in a marked degree the power 
of carrying a subject farther than his predecessors. 

In 1883 Robertson Smith was appointed Lord Almoner’s 
Professor of Arabic at Cambridge, which henceforth became his 
liome. He occupied rooms in Trinity College till 1885, when he 
was elected to a professorial fellowship at Christ’s College. In 
^886 he became university librarian, and in 1889 Adaw Pro- 
fessor of Arabic. In 1888-1891 he delivered, as Burnett lecturer, 
three courses of lectures. 4 t Aberdeen bn #18 prizhitive teligion of 
the Semites. Early* in 1890 grave symptoms of constitutional 
disease manifested themselves, and the last years of his life were 


full of suffering, which he bore with the utmost courage and 
patience. He never ceased to work, and when near his end was 
actively engaged in planning the Encyclopaedia BibUca, which 
he had hoped to edit. He died at Cambridge on the 31st of 
March 1894, and was buried at Keig. Small and slight in person 
and never robust in health, Robertson Smith was yet a man of 
ceaseless and fiery eneigy ; of an intellect extraordinarily alert 
and i^uick, and as sagacious in practical matters as it was keen 
and piercing in speculation ,* of an erudition astonishing both in its 
range and in its readiness ; of a temper susceptible of the highest 
enthusiasm for worthy ends, and able to inspire others with 
its owTi ardour; endowed with the warmest affections, and 
with the kindest and most generous disposition, but impatient 
of stupidity and ready to blaze out at whatever savoured of 
wrong and injustice. The sweetness and purity of his nature 
cabined with his brilliant conversationfid powers to render 
him the most delightful of friends and companions. 

See also James &yce, Studies in Contemporary Biography (1903). 

(A. E. S.) 

SMITH, SIR WILLIAM SIDNEY (1764-1840), English admiral, 
was the second son of ‘Captain John Smith of the Guards, and 
was bom at Westminster on the 21st of July 1764. He entered 
the navy, according to his own account, ** at the beginning of 
the American War,” being only about eleven years of age. For 
.his bravery under Rodney in the action near Cape St Vincent 
in January 1780, heVas on the 25th of September appointed 
lieutenant of the “ Alcide,” 74. After serving in the actions 
against the French fought by Graves off Chesapeake in 1781 and 
by Rodney at the Leeward Islands in 1782, he was on the 6th of 
May of the latter year promoted to be commander of the “ Fury ” 
sloop, .and on the i8di of October advanced to the rank of captain. 
His ship having been paid ofi in the beginning of 1784, he spent 
two years in France and afterwards visited Spain. From 1790 
to 1792 he advised the king of Sweden in the war with Russia, 
receiving for his services the honour of knighthood. After his re- 
turn to England he was sent on a mission to Constantinople, and 
liaving joined Lord Hood at Toulon from Smyrna in December 
1793, though only on half pay, was actively employed in the 
attempt to bum Hie enemy’s ships and arsenal. In the following 
years he was engaged in the Channel hunting French privateers ; 
but, having with the boats of his squadron boarded in Havre-de- 
Gr^ce harbour -a lugger which was driven by the tide above the 
French forts, he was on the 19th of April 1796 compelled to 
surrender and sent a prisoner to Paris. By means of forged orders 
for his removal to another prison he made his escape from the 
Temple, and, crossing the Channel in a small skiff picked up at 
Havre, arrived in London on the Sth of May 1798. In October 
he was appointed to the command of the Tigre,” 80, and was sent 
to the Mediterranean. By a very curious decision of tlie govern- 
ment he was joined in commission with his brother Spencer Smith, 
minister at Constantinople. Learning of Bonaparte’s approach to 
St J ean d’Acre, he hastened to its relief, and on the 16th of March 
2799 captured the enemy’s flotilla, after which he successfully 
defended the town, compelling Napoleon on the 20th of May to 
raise the siege and retreat in disorder, leaving all his artiUery 
behind. For this brilliant exploit he received the i^ial thanks of 
the Houses of Parliament and was awarded an annuity of £xooo. 
On the 24th of January x8oo he took upon himself to make the 
convention of El Arish, by which the French were to have been 
allowed to evacuate Egypt. His action was disallowed by his 
superiors, who insisted tlmt the French must surrender. Sub- 
sequently he co-operated with Abemomby, under (whom he 
commanded the naval brigade at the battle of Abdukir, where 
he was wounded. On^ his return to England he was in 1802 
elected M.P. for the city of Rochester. In March 1803 he was 
commissioned to watch the preparations of tl^ French ior ,0x1 
invasion of England. Having on the oth of November 1,805 b^n 
promoted to be rear-admiral of the bhie, he was in the folfewing 
January despatched on secret service for the protection of rficily 
and Naples. Hb conduct was as usual briUiant,,but».also as 
usual, his vanity and self-assertion led him into ^quarrels with 
the military officers. He relieved Gacta and oaptum Caprv 
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•on the 25th of January zftoy received orders to proceed to Malta, 
nfhence he joined Sir John Duckworth, who was sent to act 
against the Turks. On the 7th of February, with the rear division 
of the squadron, he destroyed the Turkish fleet and spiked the 
batteries off Abydos. In November following he was sent to 
blockade the Tagus, and was mainly instrumental in embarking 
the Portuguese prince regent and royal family for Rio de Janeiro, 
after which he was sent as commander-in-chief to the coast of 
S. America in February 1808. At Rio he was entangled in 
another quarrel with the British minister. Lord Strangford, 
and was summarily recalled in 1809. On the 31st of July 1810 
he was made vice-admiral of the blue, and on the i8th of July 
1812 was despatched as second in command under Sir Edward 
Pellew (afterwards Viscount Exmouth) to the Mediterranean, 
but the expedition was uneventful. His term of active service 
practically closed in 1814. He was made K.C.B. in 1815 
in 1821 admiral. The later years of his life were spent at Paris, 
where he died on the 26th of May 1840. His restless self- 
assertion brought him into collision with many of his contempor- 
aries, including Nelson and Sir John Moore. Colonel Bunbury’s 
Narrative of some Passages in the Great War with France contains 
a most amusing account of his theatrical vanity. But though by 
nature a boaster he was both daring and ingenious. 

Sec Barrow, Life of Admiral Sir W. S. Smith (2 vols., 1848). 

SMITH, a worker in metals. Tlie 0 . Eng. smid, Du. smid, 
Ger. Schmied, &c., are from an obsolete Teut. verb smeithan, to 
forge. The root is seen in Gr. (rfiikr}, a graver’s tool. It is 
apparently not connected with “smooth,” where an original 
m has been lost. There is no foundation for the old etymological 
guess which identifies “ smith ” with “ to smite,” as the one 
who smites or beats iron. AVhen used without such qualification 
as appears in “ goldsmith,” “ silversmith,” &c., the term means 
a worker in iron, especially as indicating a “ blacksmith,” one 
who forges iron, as opposed to “ whitesmith,” the finisher and 
polisher of iron, or “ tinsmith,” a worker in tin. Th^ word has 
originated one of the commonest of English surnames, sometimes 
talcing various archaic forms (Smyth, Smythe, Smigth, &c. ; 
also German Schmidt). 

SMITH COLLEGE, an American institution for the higher 
education of women, at Northampton, Massachusetts. It wa.s 
founded by the will of Sophia Smith (1796-1870) of Hatfield, 
who gave money to Smith Academy in Northampton and to 
Andover Theological Seminary, and who left about $365,000 
“ for the establishment and maintenance of an institution for 
the higher education of young women, with the design to furnish 
them means and facilities for education equal to those which are 
afforded in our colleges for young men ” ; she chose Northampton 
as the site of the college and selected the trustees. The college 
was chartered in 1871 and was opened in 1875. 

On the college campus in the central part of Northampton are : 
College Hall, with administrative ofiiceM, an assembly hall, and 
lecture rooms ; Seelye Hall, with department olfices and recitation 
rooms ; a library, completed in igio and containing 30,000 volumes 
in that year ; an auditorium, with a large organ and a seating capacity 
of 2500 ; the Lii^ Hall Of Science ; Chemistry Hall ; an astronomical 
observatory ; Music Hall ; the HiUyer Art Gallery, with an en- 
dowment of 150,000 for the increase of its collections ; the Students' 
Building for tlie social life of the students ; the Lyman Plant House 
and the Botanic Garden ; the Alumnae Gymnasium ; the Allen 
Recreation Field ; sixteen (in fplo) dwelling-houses for the students 
on the plan of private homes, not dormitories ; an infirmary ; and 
Sunnyside, a home for convalescents. Entrance requirements differ 
little from those of the College Entrance Examination Board. All 
undergraduate courses are largely elective and lead to the degree 
of Bachelor of Arts. Graduate courses lead to the degrees of 
Master of Arts and Doctor of Philosophy, the latter degree being 
rarely conferred and “ only in recognition of high scholarly attahi- 
mont and of ability to carry on original research.” In 1909-1910 
there were 104 teachers and 1635 students (of whom 8 were graduate 
students), and the college had an endowment of about $1,30(^000. 
The annual tuition charge was |ioo until 1909, when it became $250. 
There are six fellowships, of I500 each, which are granted for graduate 
zeaearoh; and there are many undergraduate scholarships, and loans 
are made to needy students by the Smith Students* Aid Society 
(X897). The College contributes to the American Classical Schools at 
Athens and R^e, to the Zoological Station at Naples, and to the 
Marine Biological Laboratory at Woods Hole, Massachiisottsp The 


firsi%>residcnt of the college from 1873 to Setptomber' 1910 Wfils 
Lawrotius Clark Scelyo (b* 2^37), a graduate of Union College andtd 
iVndovur Theological Seminary. 

SMITH'S FALIS, a town and outport of Lanark county, 
Ontario, Canada, onjthe Rideau river and canal, and the Canadian 
Pacific railway, 28 m. N.W. of Brockville. Pop. (1901) 5155. 
It contains saw, shingle, woollen and planing mills, and lai|;e 
agricultural implement works, and has regular steamer connexion 
with Kingston and Ottawa by the Rideau river and canal. 

SMITHSON, HENHIETTA CONSTMCE (1800-1854), Irish 
actress, was the daughter of a theatrical manager. She made 
her first stage appearance in 1815 at the Crow Street theatre, 
Dublin, as Albina Mandcville in Reynolds's Will, Three years 
later she made her first London appearance at Drmy Lane as 
Lctitia Hardy. She had no particular success in, England; 
but in Paris, in 1828 and 1832, whither she first went with 
Macready, she aroused immense enthusiasm as Desdemqna, 
Virginia, Juliet and Jane Shore. She had a host of admirers, 
among them Hector Berlioz (q.v.), whom she married in 1833. 
They separated in 1840. At the time of her marriage hv 
popularity was already over and she was deeply in d^t. A 
benefit was given her, but she had the mortification of, seeing 
a rival applauded when she herself was, coldly received. She 
retired from the st^e, and died on the 3rd of March 1854. 

SMITHSON, JAMES (1765-1829), British chemist and mineral- 
ogist and founder of the Smithsonian Institution at Wa^ington, 
a natural son of Hugh Smithson, 1st duke of Nurthumberlimd, 
by Mrs Elizabeth Keate Macie, a granddaughter of Sir Gepzge 
Hungerford of Studley, was bom in France in 1765. He was 
educated at Pembroke College, Oxford, where he CTaduated 
in xj86, and was known in early life as James Lewis (or Louis) 
Macje. He took the name of James Smithson about the year 
1800. His attention was given to chemistry and mineralogy, 
and he published analyses of calamines and other papers in the 
Annals of Philosophy and Phil- Trans, The mineral name 
“ smithsonite ” was originally given in his honour by Beud^t 
to zinc carbonate, but liaving dso been applied to the silicate, 
the name is now rarely used. In 1784 he accompanied Ea^jas 
St Fond in his journey to the Western Isles, and m the English 
translation of Travels in England, Scotland and Ike Bemdes 
(1799) Smithson is spoken of as “ M. de Mecies of London.” 
He was elected F.R.S. in 1787, He died at Genoa on the 27th 
of June 1829. By his will he b^ueathed upwards of ^100,000 
to the United States of America to found the Smithsonian 
Institution. The institution (see below) was founded by act 
of Congress on the loth of Augiwt 1846. 

See James Smithson and lus Bequest ” (with portraits), by 
W. J. Rhoes, and *' The Scientific Wntings 01 James Smithson, 
edited by W. J. Rhees, Smithsonian Misc, vol. xxi. (S879- 
1880). 

SMTHSONIAN INSTITUTION, an American institution of 
learning in Wasliington, D.C, founded by the bequest of James 
Smithson {q-v.), who seems to have known of Joel Barlow’s 
plan for a national institution of learning in the city of Washing- 
ton in accordance with George Washington’s recommendation 
in his fare^vell address of 1796. His estate was left to a nephew, 
Henry James Hungerford, with the stipulation that iffmuld 
Hungerford die without issue the whole estate should go “ to 
the United States of America to found at Washin^tem, under 
the name of the Smithsonian Institution,, an, establishment for 
the increase and diffusion of knowledge among men.” Hunger- 
ford died without issue in 1835. There was much opposition in 
America to the acceptance of Smithson’s bequest, especially 
by John C. Calhoun and others who held tliat Conjjress had no 
power under the Constitution to accept .such a gift, but the 
gift was accepted^ largely through the efforts of John ‘Quincy 
Adams ; and Richard Rush, sent to England as agdnt^foV the 
Unite 4 States, quickly obtained a verdict for the A^pean 
claim to the estate. In September 1838 ;£xo4^96Qwin >gold 
sovereigns was delivered from the chpper “Mediator ” to the 
Phffadeiphia mint, where it was recoined into American mon^, 
$508,3x8*46 ; in 1867, after the death of Huhgeirfbrd’a mother, 
a residuary legacy of $26,210 was received ^the fund then 



274 SMITHSONIAN 

amouxLte*^ to $650,000. An act of the 7th of July 1838 (reptaled 
ia 1841) directed the investment of th^ money in stete bonds, 
and $500,000 was invested in Arkansas Hbnds which proved 
worthless, 'but Congress, considering that it was a trustee of the 
fund, made an appropriation to cover the k)ss. By other gifts, 
notably that of $250,000 from Thomas George Hodgkins (d. 
1892) of Setauket, Long Island, NewYork, the fund was increased : 
in 1910 it amounted to $944,918, drawing interest at 6 %. 

There were manv different suggestions as to how the fund 
should be used. The character of the National Institute (called 
National Institution before 1843), which was organized in 1840 
” to promote science and the useful arts and to establish a 
national museum of history,^' had a great influence in shaping 
the act (approved on the loth of August 1846) establishing the 
Smithsonian Institution and providing f()r an “ establishment ” 
by this name domposed of the president, vice-president, 
secretanes of state, treasury, war and navy, the postmaster- 
general, the attomey-generaV the chief-justice of the supreme 
court and the commissioner of the patent office of the United 
States, *the mayor of the city of Washington (amended in 1871 
to read : governor of the District of Columbia), and such other 
persons as they may elect honorary members.^ The same act 
provided for the government of the Institution by a Board of 
Regents composed of the vice-president of the United States, 
the mayor of the city of Washington (amended in 1871 as above V 
three members of the Senate (appointed by its president), 
three members of the House of Representatives ’* (appointed 
by its speaker), two members of the National Institute of the 
City of Washington (ciiosen by joint resolution of the Senate 
and House of •Representatives), and four others, inhabitants 
of four different states; the Board chose from its members a 
chancellor (in practice the vice-president of the United States 
until 185c and since then the chici-justice). The act provided for 
the delivery to the Board of Regents and the maintenance in the 
buildings, which were to be erected according to the act, of 
** all objects of art and of foreign and curious research, and all 
objects of natural history,” &c., belongmg to the United States, 
including the collections of Smithson ; and it enacted that any 
applicant for copyright should deliver one copy of the work 
to be copyrightea to iiie librarian of the Smithsonian Institution 
and another to the Librarian of Congress."* Thanks to the 
eflbrts of J. Q. Adams, provision was made for the use of the 
income of the fund only and the principal was permanently 
invested. 

'The Regents met on the 7th of September 1846. Those 
appointed were: George Evans, Sidney Breese and Isaac 
S. Penny backer, senators ; Robert Dale Owen, William J, 
Hough and Henry W. Hilliard, members of the Hv)Ufie of Repre- 
sentatives ; Rufus Choate, Gideon Hawley, Richard Rush 
and William C. Preston, by joint resolution, from four different 
states ; and Alexander Dallas Bache and General Joseph 
G. Totten, from the National Institute. They elected (D^. 
1846) as first secretary and director of the Institution, Joseph 
Heni^, then professor of natural philosophy in the College of 
New Jersey (Princeton University), who presented in his first 
annuid report (Dec. i!847) ^ “ prngram of organization.” *^ The 
ikst paragraph contain^ the following To Increase Knmth 
ledfe\ It is proposed (1) to stimulate men of talent to make 
ori^nal researches, by offering suitable rewards for memoirs 
containing new truths ; and (2) to appropriate annually a portion 
of the mcoime for particular researches, under the direction of 

f 'The SeCreiiary of the interior was added in 1877 and the Secretary 
Of Agrictiltbre in 1894. 

. * No honorary members have been chosen since 1873, and an 
ameiidment of 1894 pants the provision for their election. 

^ In January 1847 James Westoott objected to the constitution- 
ality of the act bfkause by it members of Congress were appointed 
(contrary to section ‘6. part ii. of the Constitution) to civil offices 
mider the authority ox the United States created duting their term 
of office in Congress. ! > , < , . 

* in 1865 the aqtual mpting of copyright was transferfod from 
the Smithsonian Institution to jthe Library of Congress. 

* 'i^nrited m /nSffhirieu Colkctumn, 
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suitable persons* To Di^e Knotniedg ^ : It is proposed (1) to 
publisli a series of periodical reports on the progress of different 
branches of knowledge ; and (2) to publish occasionally separate 
treatises on subjects of general interest.” 

Henry was executive head (secretary) of the Institution from 1846 
until his death in 1878 and its organization is due largely to him. 
He oppusod the scheme for the gradual formation of a general library 
u:ldcr the charge of tlie Institution, and in 18^5 committed the Board 
of Regents to a repeal of the previous practice of spending one-half 
ol the annual income on the museum and library, and this action 
was approved by an investigating congressional committee.^ JPartly 
because of the prominence given to meteorological research when 
Henry was at the Albany Academy, and partly through the influence 
of James Pollard Espy (x 785-1 860), in 1846 a plan was presented for 
the unification and systematization of weather observation under 
tile Institution, aud in December 1847 an appropriation was made for 
such meteorological research ; in 1849 telegraphic transmission of 
meteorological intelligence collected by the Institution was begun ; 
in 1850 a standard " Smithsonian iWometet " (Arnold Guyot's 
improvement of Emst^s improved Fortin “ cistern barometer **) 
was first distributed ; weather maps were successfully made in 1856 ; 
and in 1870 the meteorological work of the Institution was incorpor- 
ated as the Weather Bureau, independent of the Institution. After 
1854 Henry’s annual reports contained a “ general appendix ” with 
reports of lectures, such as were held under the au.spices of the 
Institution until 1865, summaries of correspondence, special papers, 
&c. Before 1870 meteorology bulked largely in these reports ; after 
that year there was more North American archaeology and etlmology. 

Speiicer F. Baird, Henry’s successor, incomorated in the general 
appendix annual reports on tlie progress 01 the sciences, and he 
|>criect€d Henry’s systexfi of " international exchanges," under which 
the Institution, through agents in the principal cities of Europe, ex- 
changes its own publications, those of other departments of the 
United States government, and those of learned societies for foreign 
publications. Baird had been at the head of the United States 
National Museum, a branch of the Institution, before he became 
secretary of tlie Institution, and it was particularly developed during 
las administration. It was built up aronnd the collections of the 
United States Patent Office, which were turned over to it in 1858, 
and those of the National Institute, transferred to the Smithsonian 
Institution in iBhi, when the Institute was dissolved. A pail of the 
collection (including Smithson’s collection) was destroyed by fire in 
1865. 'flic small art collection which remained was exhibited in the 
Corcoran Gallery until 1896. A new building for the Museum was 
erected in 1881. Mrs Harriet Lane Johnston (1833-1903) left her 
art collection to a national gallery of art, when such a gallery slvould 
be establislied, and in 190O the Supreme Court of the District of 
Columbia decreed tlvat the art collection of the National Museum 
was a " National Gallery " and turned this collection over to the 
National Museum, whose art coUectioas have been called since that 
time the National Gallery ol Art and have been enlarged by the gift 
from Charles L. Freer of Detroit of more than 2300 pieces (since 1904) , 
including the work of American artists (especially Whistler. Tryou 
and T. W. Dewing) and of Japanese and Chinese masters, aha by the 
of about 90 American paintings from W. T. Evans of New York 
City. The museum gained much valuable archaeological and ethno- 
logical material from tlic exploring parties sent out under J. W. 
Powell, excellent ichthyologic^ qiecimens through Baird's portion 
as United Slates Fish Commissioner, and general collections from the 
exhibits made at the Centennial Exhibition of 1876 by the United 
States government ; and it has a good herbarium. The Bureau of 
American Ethnology was established as a branch of the Institution 
in 1S79, when tiie various organizations doing survey work in the 
WevSt united as the United States Geological Survey and anthropo- 
logical and ethnological research was transferred to the Smithsonian 
Institution. The director of the Bureau of Ethnology in 1879-1902 
was J. W* Powell J he was succeeded by William H. Holmes. 

Secretary Baird planned an astrophysical observatory and in 1887 
appointed as assistant secretary of the Institution, to take charge of 
the observatory, Samuel P. Langley (j.i;,), who succeeded as secretary ’ 
upon Baird's death in the same year. In 1890 a small observatory 
was built in the Smithsonian Park; in 1891 an appropriation was 
made for astrophysical work and (5000 was contributed' by . the 
executors of Dr J. H. Kidder (1842-1889). Langley's principal 
research in the observatory was on the nature of tfie infra*-red 
portion of the spectrum. His name U also .closely connected with his 
paper entitled Mxperiments in Aih^odynamtes (1891)) and with the 
experiments and mathematic studies carried on under the Institu- 
tion wliicli proved tliat a, machine < other than a balloon could be 
made which would produce enou^ .mechanical power to support 
itself and fly. Under Xhe terms of the Hodgkins bl ue st prizes were 

« Cof^esB was long jealous of 'the powgr of the Board of Regents' ; 
and in umgress there was for rimny years oppoelitlOfi, notably 
on the part of Andrew Jbhnson, to the existence of the Institu- 
tion. -u ' 

^ In January 1907, after Langley's death. Chattel! Ddblittle 
Walcott (b. 1850), a' geologist, director Of the U.S. Godloifi^'SurVey 
in 1894-21907, beosime SeCtetary of the Institutioil. ' 
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offerod in 1893 for reseafch slnd investigation of atmospheric air 
in connexion with the welfare of mankind ; in 1895 an award of 
Sio^ooo was made to Lord Rayleigh and Sir William R^say for their 
discovery of argon ; and a medal was awarded to Sir Tamos Dewar 
in 1899 and one to Sir J. J. Thomson in 1901. During Langley's 
Mfrninietration the American Historical Association was incorporated 
in 1889 as a branch of the Institutioni to whose secretary it makes 
its annual reports ; and the National Society of the Daughters of the 
American Revolution was similarly incorporated in 1896. By acts 
of Congress of the 2nd of March 1889 and the 30th of April tSgo the 
National Zoological Park was established under the Institution ; 
and in a |)ark of 266 acres in the valley of Rock Creek a small coUec- 
tioii was installed. In Langley's Annual Reports the summaries of 
the advance of science wore omitted in 1889 and thereafter special 
papers of interest to professional students were published in their 
place. The Smithsonian Park occupies a square equivalent to nine 
city blocks, almost exactly the same size as the Capitol grouncL^. 
The oldest building, tliat of the Institution proper, was erected in 
1*84 7*1 855 ; it is Seneca brown stone in a mingled Gothic and 
Romanesque style, designed by J ames Renwick, and occupies the S. W. 
corner of the grounds. E. of it is the building of the United States 
National Museum (350 ft. sq.), erected in 1881 ; and on the N. side ol 
the park is the new building of the National Museum (1903). ,On the 
grounds i.s a bronze statue ol Joseph Henry by W. W, Story. 

The Institution pubhsiies: Annual Reports (1846 sGq.),in which the 
Reports of the National Museum were included until 1884— ^since then 
they appeared as " part ii. " of tliat Report ; The Smithsonian 
Contributions to Knowledge (quarto, 1848 sqq.) ; The Smithsonian 
Miscellaneous Collections (octavos, 1862 sqq.) ; Proceedings of the 
United States National Museum (1878 sqq.) ; BuXletin of tiU United 
States National Museum (1875 sqq.), containing larger monographs 
than those printed iu the Proceedings \ and occasional Special 
Bulletins ; Annual Reports of the Bureau of American Ethnology 
(ibko sqq.) ; Bulletin (1877 sqq.), mcluding The Handbook of 
American Indians North of Mexico (1907), part i. being Bulletin 30 ; 
and Contributions to Noiih American Ethnology (1877 sqq.) ; Annals 
of the Astro physical Observatory (1900 sqq.) ; and Annual Reports 
of the American Historical Associalion (1890 sqq.). 

Authorities. — See W'm. j. Rhees, A List of Publicalions of the 
Smithsonian Institution, (Washington, 1903), being No. 

1376 of the Smithsonian Miscellaneous Collections; also The 
Smithsonian Institution, j8^i8g6 : The History of its First Half- 
Century (Wasliington, 1897), edited by Cieorge Brown Goode, 
assistant sccretaiy of the Institution ; Wm. J. iihoes, Smithson and 
His Bequest {ibid. z88o), and The Smithsonian Institution, 1S46- 
i8gp {ibid. 1901) ; and Richard Rathbun, The National Gallery of, Art 
{ilAd. Z909), being Bulletin 70 of the U.S. National Museum. 

SMOHALLA, or Shmoquala (t.e. ** preacher ”), chief of the 
Wanapum tribe of North American Indians and founder of the 
religious sect called Preamers, was born about 1820. On one 
occasion after a tribal fray he was left for dead, but recovered 
and journeyed through California, Mexico, Arizona and Nevada 
to his old home on the upper Columbia, Washington, where he 
announced that he had been in the spirit world and had returned 
with a new revelation. This consisted in a return to primitive 
Indian customs, and a priesthood and ritual based on the 
Roman Catholic type. Besides Sunday services the Dreamers 
hold a service for the commemoration of the dead in early spring, 
and thanksgivings for salmon and for berries in April in 
October respectively. Smohalla had frequent trances and his 
influence extended over most of the tribes of eastern Washington, 
and Oregon and western Idaho. The sect gave some trouble 
in 1870 by refusing to come under reservation restrictions. A 
church was established at Priest’s Rapids on the upper Columbia, 
and one at Union Gap on the Yakima reservation. 

See James Mooney, ^‘The Ghost-dance religion, ” in /4th Ann, 
Rep, Bureau of Ethnology (Washington, 1896). 

BMOKB (from 0 . Eng. smSocan, to smoke, reek, cf. Dutch 
snmky Oer. Sehmauck, probably allied to Gr. nrfAvxety), the 
vapour or volatile matter which escap^ from a burning substance 
during combustion, especially the visible vapour produced by 
the bonun^ ol coal, wo^, peat or vegetable substances generally. 
Ill' this amcle Uie various legislative and other measures recom* 
mehded ot adopted lor the abating of the nuisance caused ^ tht 
excessive production of smoke arc dealt with. Tor smoki^ bl 
tobaooo.see Tobacco and Pipb, and for opium-;smoking Opium. 

nuisask^ created by cou smoke 
.sebiKM to have haen r^o^ixed in London shioe‘ 1306, when a 
citizen ,wi^ , tried, condohned executed to building *’ sea 
coif ’’ in ithe city oif London ; but it is only in. more modem 
times that the question has bem regarded as one ol realpiacticid 


impoitance. In 1785 the flr&t smoke-abating invention was 
patented by James Watt, in 1800 a mechanical stoker was 
patented Roberfson. In 1815 Cutler patented the first 
would-be smokeless grate to domestic purposes; and his 
principle of feeding* underneath was afterwards adopted by 
Dr Neil Amott. In 1819 a parliamentary select committee 
was appointed to inquire how far persons using steam-eii^ines 
and furnaces could erect them in a manner less prejudicial to 
public health and comfort.” In 1843 another select committee 
recommended the introduction of a bill prohibiting the produc- 
tion of smoke from furnaces and steam-engines. In 1845 yet 
another select committee reported that such an act could not 
in the existing .state of affairs be made to apply to dwelling- 
houses. The Acts of 1845 and 1847 followed as the results of 
these inquiries ; and since then there has be^ much legislation 
brought to bear on factories and railways. 

The Public Health Act 1875 contaius the statutory law as to the 
emission of smoke and applies throughout the coun^^y, except h> 
London and a few large provincial towns such as Manchester, 
Liverpool, Shofiicld, Leeds, Bradford and Nottingham, where smoke 
nuisances are contused by special local acts. The law applying 
to the Metropolis is identical with that which governs the country at 
large, and is contained in the Public Health (London) Act 189;. 

Section 91 , sub-section 7, of the Public Health Act 1875 unacts : 
" Any fireplace or furnace which does not, as far as practicable, 
consume the smoko arising from the combustible used- therein, and 
which is used for working engines by steam, or in any mill^ factory, 
dyehonse, brewery, bakehouse or gaswork, or in any manufacturing or 
trade process whatsoever " ; and sub-sec. 8, ‘'any chimney (nothing 
the chimney of a private dwelling-house) sending forth black smoke in 
such quantity as to be a nuisance, shall bo deemed to be a nutsancc 
liable to bo dealt with summarily in manner provided by this act.” 

A further clause provides that for the purposes of sub-sec. 7 the 
offence is not merely the •emission of smoke> but the use of a fire- 
place or furnace " which does not as far as practicable oonsnme the 
smoke," and this enables a technical defence to be raised which in 
practice has been found to destroy the e£8cacy of sub-.sec. 7. Under 
sub-sec. 8 the mere fact of sonding forth black smoke in such quantity 
as to be a nuisance is an offence, unless it be emitted from the 
chimney of a private dwelling-house. This sub-section is therefore 
always resorted to by sanitary authorities who initiate; prosecutions 
for smoke nuisances. It has been decided that where black smoke 
issued from a chimney several times a day for varying periods the 
magistrate was justified in finding that the smoke issued in " such 
quantity as to be a nuisance," although it was not shoum that any 
particular peison, or property, was injuriously ^ected there^ 
(SowfA London Electric Supply Corporation v. Perrin a K.p. 

1 86). It has also been held that smoke need not be miurious to 
healtli in order to be a nuisance {Gashell v. Bayley, 30 L.T.N.S, 31^). 
It therefore follows that the issue of black smoke from ordinary 
factory chimneys is per .se a nuisance. Frmn a practical poipt of 
view, however, it is often found difficult to identify exactly the 
colour of the smoke, the appearance of which Varies hi' aecrirdlfiee 
with the position of the observer, and the light behind or in Ivont of 
the smoke. To aid inspectors various smoke and instommta 

have been, devised, none of which is wholly satisfactory* 
chart is the Kinglemann smoke scale, made by ruling t^kick Imes at 
right angles on a white background. It has'six'^hades, nntfibered 
0-5, obtained by graduating the thickness of the lines. 

The difficulty of accurately deflning the colour qf smoHe hag 
led ta a movement, initiated by the London Couqty, CpUhc^, 
for securing the deletion of tlie word “ black ” from the ,^blic 
Health Act, so ag.to leave to magistrates the duty of dec^ii^ 
a question of fact — ^whether the smoke complained of coi^tituted 
a nuisance. The Nottingham Improvement Act ,1874 (aec. 7^) 
contains the most efficacious provisions in, regard, to sipokq 
nuisanoes which are to be met with, in enables 

steps to be taken in cages where the ei^ine^ qr am npt 

suitable, and if they are properly coxistructqd^ but negligently 
used, it enables, the fireman or other respqn^le employed' ^ 
be fined. - ^ ■ f! . -si . . ... . 

Although stoamrengines and factories qp^Bume indiviljcitig^ly 
ranch more coal than dw«lling-hc>uses, rijey ^lone are riqt resj^n- 
sible to the smoke nuisance, toitbeife doubt ttot <|imesiic 

tos are mainly responsible Ihe .gmbky cqg^tjoij^;)^! tnp 
atiaogphare of .onr tovms,. to toy continue tq ^eypivf^ 
undeterred by 

bcjpm by, the National, Health, Soc^qty. and 

which> resulted in. a . sipoke abatement; Ji|euig .at 
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South Kensington. At the close of the exhibition a ns^ional 
smoke abatement institution, with officii in^^ondon, was formed. 

In the United Kingdom the subject takes an important place 
in the programme of the Royal Sanitary Institute, whilst the 
Coal Smoke Abatement Society is devottd to improving the 
prevailing conditions, especially in the Metropolis, and has 
organized a number of exhibitions and conferences on the 
subject. Several smoke abatement committees exist in the 
provinces. 

A knowledge of the nature of coal and of its combustion is essential 
for an understanding of the smoke problem. For the purposes of this 
article coals may be classified as smoke-producing or bituminous, 
and smokeless, the former including all those varieties most commoidy 
used as fuel. The elementary constituents of such coals are carbon 
(generally about 8o %), hydrogen, nitrogen, oxygen and sulphur, 
and they also contain a varying quantity of earthy impurity or ash. 
The process which occurs in a coal fire consists of two distuict 
operations. The first, which requires a comparatively low tempera- 
ture and is indetKmdcmt of tlie prestmee of air, is one of destructive 
distillation, similar to that which occurs in the retorts of gasworks. 
It results in the decomposition of the coal, and the formation of the 
following substances : — (i) hydrogen, marsh-gas, carbon monoxide, 
ethylene, benzene, other hydrocarbons of the paraffin and benzeuoid 
series, water — all of which are either gaseous at the temperature at 
which they are formed or capable of being converted into gas at some- 
what higher temperatures, and all of which are combustible except 
the water ; (2) ammonia and other nitrogenous compounds and 
certain compounds of sulphur, which are also volatile and com- 
bustible ; (3) coke, which consists of carbon (and ash) and is non- 
volatile but combustible. It is these products of distillation, not the 
coal itself, that burn, in the strict sense of the word ; and tins second 
process requires the presence of air and also a much higher tempera- 
ture than the first. If the combustion is perfect, the only products 
are (t) water-vapour, (2) caibon dioxide. (3) nitrogen and (4) 
sulphur dioxide, the first of which contains all the hydrogen originally 
present in the coal, the second ell the carbon, the fourth all the 
sulphur, while the nitrogen is liberated a.s such iogclher with th<‘ 
very much larger volumes of nitrogen derived from the air which ha.s 
supplied the necessary oxygen. These products are discharged 
through the chimney. 

Two things are necessary for ensuring such complete combustion, 
viz. an adequate, but not too large, supply of air, properly ad- 
ministered, and the maintenance of the requisite tem])erature. In 
practice, however, these conditions are never jjerfectly fulfilled, and 
consequently the combu.stion of coal is always more or less imjH)rfcct 
and gives rise to a complex mixture of vanours. This mixture con- 
tains not only the combustion products already mentioned, but also 
the following unburnt or partly burnt distillation products : ■ (5) 
hydrogen, (6) hydrocarbons, (7) carbon monoxide, (8) unbumt 
carbon in a very 'finely divided state, and also considerable volumes 
of unused air. 

Usually the name “ smoke ” is applied to this vaporous 
mixture dischai^ged from a chimney only when it contains a 
sufficient amount of finely divided carbon to render it dark- 
coloured and distinctly visible. The quantity, however, of this 
particular ingredient is apt to be overrated. It always bears an 
extremely small proportion to the vast volumes of water-vapour, 
carbon dioxide and nitrogen with which it is mixed ; it probably 
never amounts, even in the worst cases, to 3 % of the weight 
of the coal from which it is formed ; and its importance, reckoned 
in terfhs of so much fuel wasted, is certainly not greater than that 
of the unbumt hydrogen and hydrocarbons. It is perhaps 
best to use the name “ smoke ” for all the products of imperfect 
chmbustion (5 to 8) which are avoidable, as contrasted with the 
necessary and unavoidable ingredients (i to 4). The problem 
ot smoke abatement is thus seen to resolve itself Into the 
problem of the production of perfect combustion. 

Tlie solution of this problem would lead to an important saving 
in fuel. It has been calculated that at least twice as much 
coed Is' n^cd in boiler fires and six times as much in domestic 
fires as is! theoretically required for the production of the effects 
.obtained, A considerable portion of this loss is certainly un- 
avoidable ; nevertheless, much of this enormous waste could be 
prevented by improv^ methods of combustion. Another 
advantage is thb pin in cleanliness and public convenience ; 

only would there be an end to sooty chimneys, but the 
atri^phere of towns would no longer be polluted by unbumt 
carbon, whost total quantity is enormous, though the amount 
contained in any given buff d smoke is very small. The 
^*lx>ndon or pea-soup” fog would be avoided, not because 


fogs would become any less frequent than now in London and 
other large cities, but because they would lose their distinctive 
grimy opacity. 

An investigation of London fogs was made in 1901-1903 
the Meteorological Council with the assistance of the London 
County Council, from which it appeared that 20 % of fogs were 
entirely due to smoke, and that in every ca.se the density and 
duration of fogs was enormously added to by smoke. 

It is often stated that these fogs are caused by the smoko that 
blackens them ; but tliis is an error. The combustion of coal is 
certainly responsible for their existence, but it is the sulphur of the 
coal (oxidized ultimately to sulphuric acid), and not the carbon, 
that is the active agent. So long as coal is burnt at all this manu- 
facture of sulphuric acid and of fogs must continue ; it is not to be 
got rid of by improved methods of combustion, though the character 
of the fogs may be materially improved. The evil efiects of town 
air on plant life and human lungs, also often attributed to preventible 
smoke, arc in like manner duo to this non-preventible sulphuric acid. 
Sixteen million tons of coal are annually used in London for heating 
purposes, and it has been shown by Dr Rideal that, as the sulphur 
content of this coal ranges from 1 to 2 %, there is difiused in the air 
of the metropolis from half a million to a million tons of sulphuric 
acid every yi!ar. The extent to which smoke and tog affect life and 
injure projHjrty is, perhaps, a matter of opinion. It has, however, 
been proved that the death-rate enormously expands in foggy 
weather, and the Hon. Kollo Russell has made a careful calculation 
showing the extra cost which the smoke nuisance annually imposes 
upon l.ondon. The figure at which he has arrived is ,^5, 470, 000, 
including damage to buildings, fabrics and works of art. 

The amount of coaf consumed each year in the country was 
calculated by the Royal Commission on coal supplies to amount to 
I Oo, 000, 000 tons, of which 36,000,000 or I9'2 % are con.sumed lor 
domestic purposes, and 53,000,000 tons are used in ordinary factories, 
'rhirteen million ton.s are taken by railways, 15,000,000 by gasworks 
and 28,000,000 tons by the iron and steel industries. 

The methods that have been suggested for the abolition of smoke 
may be divided into two groat classes, viz. tliosc that seek to attain 
this end by improving the appliances for the burning of bituminous 
coal, and those that propose to abolish its use and substitute for it 
some other kind of fuel. The proposals of the first class may be 
divided into those apphcable to domestic purposes and those appli- 
cable to boiler fires and other large-scale operations. Those of the 
second class may be divided according to the nature of the fuel which 
they suggest. The innumerable inventions of the first class clepenii 
for their 3 ucce.ss (so far as they are successful) on the attention 
liestowed on the scientific requisites for complete combustion, viz. 
a sulficicnt but not too great supply of air, the thorough admixture 
of this air with the products of the destructive distillation of the 
coal, and the maintenance of a liigh temperature within the fire. 
In the old and crude methods the facts which most militate against 
the attainment of these desiderata are — (i) that large masses of 
fresh fuel are tlirown on at the top, which cool down the tire wfiere 
the highest temperature is required ; (2) that the products of the 
distillation of this fresh fuel, heated from below, do not get properly 
mixed with air till they have been drawn up the chimney ; (3) that 
unduly large volumes of cold air are continually being sucked up 
through tlie fire, cooling it and carrying its heat away from where it is 
wanted, and yet without remedyinc the second evil. In the improved 
methods regularity of supply of both fuel and air is sought so as 
to maintain a steady evolution of distillation products, a steady 
temperature, and a steady and complete combustion. In many 
cases it is sought to warm fresh air before it enters the room by a 
regenerative system, the heat being taken from the escaping gases 
which would otherwise carry it up the chimney ; and in some cases 
the air which feeds the fire is heated in the same way. ft 

Tests applied at the South Kensington Exhibition of 1S82 and ii) 
recent years by the Coal Smoke Abatement Society acting in con- 

i unction with the Office of Works, for domestic grates and stoves, 
lave included a chemical examination of., the chimney gases, ob- 
servations of the “ smoke-shade as ihdiicating the proportion of 
unbumt carbon, and a record dl the amount of coal burnt,' df the 
rise of temperature produced, of the radiation^ and of the amount of 
heat lost by Iwiug carried away through the chimney. Domestic 
grates and stoves art? divided into six classes i- (1) open grates having 
ordinary bottom' grids afili npwaind draught ; (2) open grates having 
solid fioors (adapted for slow combustion "') and upward draught ; 
(3) open erates fed from; below, supplied with fresh fuel beneath 
the incandesoent fuel (4) open grat^ fed from the hack or frqpi 
the sides or from hoppers ; (5) open grates having downward or 
backward or lateral draught ; (6) close fetoves. ‘ Each Of these clasiihB 
is subdivided according as tho appamtus is ** air-heating or 
non-air<iheating,*' i.e; according aa an "attempt is or Is not mde 
to save heat on the regenerative principle. . The mowing conpli^ns, 
among others, have Ibeen arrived at oir-heatihg principle 

has not been applied! with SuccCs$ except m class 5 : (h) close StotTs 
(class 6) ate superior to open grates (total average of dltfSSes 
in respect of freedom from smoke nsid< of ^(ejieni heating effect, but 
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they are greatly inferior m radiating power ; (r) the " slow-com- 
bustioa '* principle gives a high radiation factor, with a lower 
consumption of fuel, but is otherwise not successful ; {d) the class of 
air-heatmg grates with downward, backward, or lateral draughts 
and with a large surface of fire-brick for radiating heal is, on the 
whole, most efficient (see Heating). 

In boiler hres, both for locomotives and for fixed appliances, the 
desiderata are essentially the same as in the case of domestic hres ; 
the principles involved are consequently -alw the parae, though flu* 
appUancos are necessarily different. These improvements may be all 
classed under one or other of two heads, according as the mode of 
supplying the fuel or the mode of supplying the air is the subject of 
the improvement. These two kinds of improvement may of course 
be combined. 

In tlie old forms of furnace fresh fuel, as it is wanted, is supplietl 
by hand labour, the furnace doors being opened and large quantiti»'S 
of coal thrown in. One result of this is the inrush of great volumes of 
cold air, which, aided by the equally cold fuel, lowers the general 
temjjerature of the furnace. Mechanical stokers meet this difficulty 
by supplying the coal regularly in small quantities at a time. They 
may be divided into ** coking ” stokers, which deliver the coal a1 the 
front and gradueJly push it backward ; sprinkling " stokers, which 
scatter it generally over the surface of the grate ; and “ underfeed “ 
stokers, which raise it from below so that the prodimts of its dis- 
tillation pas.s through the already incandescent fuel. The mecliamsm 
by which these results are attained is often of a complex nature. 

. It is generally recognized that air cannot be efficiently supplied to 
the furnace if admitted only in front, and accordingly many plans 
have been devised for supplying it also at the back and sides. In 
some cases currents of air arc induced by steam-jets , but this plan 
ha.s not always proved succe.ssful. The inventions on the regenerative 
principle are more genei-ally satisfactory. In them the air, before 
entering tiie furnace, is made to circulate through chambers heated 
externally by the products of combustion, and, having thus acquired 
a high temperature and absorbed heat that would otherwise have 
been lost, is admitted through openings at the bridge. Many of thc^se 
appliances are almost absolutely smokeless, and they arc much in use, 
as they have been shown to effect great economy in coal consumption. 

It must not be forgotten, however, that with the use of trained 
stokers a high degree of boiler efficiency is reached by hand-firing 
alone. Indeed, it has been proved by actual tests that, when pitted 
against untrained men, skilled stokers have raised the thermal 
efficiency of their plant by over i6 %, without creating smoke 
nuisances. In Germany stokers are trained under careful state super- 
vision, and similar work has been started at the Borough Polytechnic 
Institute by the London County Council. 

The advocates of the total or partial disuse of smoke-producing 
coals are variously in favour of anthracite, coke, electric power, 
liquid fuel or gas. 

In some factories, such as malting works, anthracite and other coals 
containing a high percentage of carbon may be and have long l)een 
advantageously used as fuel. They yield a much smaller percentage 
of distillation products than ordinary coals, and produce no smoke 
or almost none. But they are difficult to ignite, and in small fires 
difficult to keep burning without forced draught ; they give very 
little flame, ancf are comparatively expensive, so that they are under 
considerable disadvantage as compared with the usual kinds of coal. 
Many grates and stoves have been devised for burning anthracite for 
domestic heating, and some of them are successful and economical ; 
but, in view of the national prejudice in favour of a bright and open 
fire, it is not likely that anthracite will ever replace bituminous coal 
to any great extent in the British Isles, where the great coal-fields 
undoubtedly are the natural sources of fuel. 

This remark, however, does not apply to the use of coke and of gas, 
which are themselves made from coal. Coke is produced in large 
quantities, both for its own sake and as a by-proauct in the manu- 
facture of gas for lighting purposes, and is largely used in various 
kinds of furnaces. It gives no smoke ; but it resembles anthracite 
alBo in being but ill adapted for use in open grates on account of the 
difficulty of ignition ana the absence of flame. 

One of the most notable features of the smoke abatement 
movement in recent years has been the manufacture of smokeless 
fuels capable of being readily and satisfactorily burnt in ordinary 
household grates. The use of such fuels is Rowing and will, 
in conjunction with the enormous expansion m the use of gas- 
cookers and heating appliances, do much to eliminate smoke 
nuisances from private houses. Over 750,000 gas-cookers ore 
in use in the metropolis alone, and their aggregate effect in 

g reventing, the emission of smoke from kitchen chimneys must 
every great 

(Liquid ^uei or 'natural petroleum, which has come into excep- 
tiomu prominence during recent years as a heating, agent, owes 
its success to ! its relatively smokeless combustion and high 
efificiency. The same applies to gaseous fuel, whidi indudes 
in addition to ordinary cw gas ether miactufes of gates, which 


bum%ith a high heating'value and with no deleterious vapours 
or smoke (see Fuet : Liqw'd and Gaseous). Electricity is now also 
being largely utilized in factories for power purposes, and is thus 
bearing its share in solving the problem of smoke abateriient. 

See OffictaJ Report %f the Smoke Abatement Committee (London, 
1882) ; W. C. Popplewell, The PrtmewUon of Smoke (1901) ; W. 
Nicholson, Smoke Abatement (1905) ; also tlic publicationb of the 
London Coal Smoke Abatement Society ; Booth and Kershaw, 
Smoke Pfcventiun and Fuel Eevnomv (1904) ; Reports of the Laws 
in certain Foreif;n Countries in regard to Emission of Smoke from 
Office Return), Cd. 2.^47 (1905) ; Lotion Fog Inquiry 
(1901 -1902) (Reports to and by the Meteorological Council). 

( 0 . M. ; L. W, Ca.) 

SMOLENSK, a government of middle Russia, belonging partly 
to Great Russia and partly to White Russia, bounded by tluj 
governments of Moscow and Kaluga on the E., Orel and Cherni- 
gov on the S., Mogilev and VitebSs; on ih& W., pd Pskov and 
Tver on the N. It covers an area of 2 1 ,632 s^. m. in the W . of 
great central plateau, its N. districts extending towards the hilly 
region of the ViUdai. Tlie rivers being deeply cut in the plateau, 
tlie surface is also hilly in the W. districts (Smolensk, Doro- 
gobuzh), whence it slopes away gently towards vast plains on the 
E. and S. Carboniferous limestones, containing a few deposits 
of coal (in Yukhnov) and quarried for building purposes, occupy 
the E. of Smolensk j chalk appears in the S. extremity ; while 
tertiary sands, marls and ferruginous clays cover all the W. 
The M'hole is overlain with a thick sheet of boulder cl^, with 
irregular extensions to the N. ; post-tertiary sands are spread 
over wide surfaces ; and peat-bogs fill the marshy depressions. 
The soil, mostly clay, is generally unfertile, and stony and sandy 
in several districts. The rivers Vazuza and Gzlial, both flowing 
into the Volga, and the Moskva and the Ugra, tributaries of the 
Oka, are channels for floating timber. Tlie two tributari^ of the 
Dvina — the Kasplya and the Mezlm — -are of much moia import- 
ance, as tfiey and their affluents carry coasiderable numbers of 
boats to Riga. The Dnieper takes its origin in Smolensk wd 
drains it for more than 300 m. ; but neither this river nor its 
tributaries (Vop, Vyazma, Sozh and De^a), whos«. upper 
courses belong to Smolensk, are navigable ; timber only is floated 
down some of them. Many small lakes and extensive marches 
occur in the N.W. More than one- third of the ^ea is under 
forests. The climate is like tliat of middle , Russia generally, 
although the moderating influence of the damp climate of W. 
Europe is felt to some extent. The average yearly tenmerature 
at the city of Smolensk k 45-5® Fahr. (January, 13-5*^; July, 
67*2''). 

The estimated population in 1906 was 1,762,400, It, is chiefly 
composed of White Russians (55%) in the W., and Great 
Russians (43%) in the E. Most of the inhabitapts . <98 %) 
belong to tlie Orthodox Grwk Church ; the rest are Noncon- 
formists. Tlie government is divided into twelve districts, the 
chief towns of whicli are Smolensk, Byelyi, Dprogobuzb, piikhpy- 
shina, Elnya, Gzhatsk, Krasnyi, Poiyechie, Roslavl, Sychevka^ 
Vyazma and Yukhnov. 

Notwithstanding the unproductive soil and the frequent fai^res^ 
crops (especialhr in the N.W.), the chief occupation is aj^culture. 
Out of the total area % is held by the village commumtieii^ 5Sr % 
by private persons and 2^ by the crown ; 7 % is uncuHivable. 


potatoes. Grain has to be imported. impr< 
cultural implements are beginning to be maxuifaetnred within the 
government, and to foe used by the landlords, tad partly also by 
the peasants. Flax god hemp are impoitant crops, and some 
tobacco is. gip own. The live stock of the peasantry suffer from a wi^t 
of meadow and pasture land, which is chiefly in private ownership. 
The peasantry are mostly veiy pdor, in cons^uence not only of the 
Ftenoh invasion in' 18x2, the efl^ts ot which are Still felt, font alM^ of 
insufficient allotments and want of iinaadowa. In the way of. miaipg 
phosphoritp only is extracted. The most ijmportant industt^ ^ 
cotton, oil and paper mills, dlstiUeries and breweries. The tmxber 
trade axid boat-onu^g' are imptMidiH: SOurees of incotoe, tifit'thore 
than one-half of the niale populatiOn of west SmelenilB wave their 
homes every year in search m work, principally as xiav^eS 4 |hroiighout 
Russia. A lively traffic, is carried oxi^ pn the riysra|. princmaUy the 
K^ptya, the Obzha and the Ugra, com, hemp. n^pSeed, Unse^ 
and esp^ially tinlber being sfomped. A coitnaerme quantity of 
com is imported te to the W. disttieti. < < - ^ 
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SoiolenAk is croased by two important railways, from Moslow to 
^^rsaw and from Riga to Saratov ; a branch line connects Vyazma 
with Kaluga. • (B. A. K. ; J. T. Be.) 

SMOLENSK, a towh of Russia^ capital of the government of 
the same name, on both banks of the Dnieper, at the junction of 
the railways from Moscow to Warsaw and from Riga to Orel, 
252 m. by rail W.S.W. of Moscow. Pop. (1900) 57,405. The 
town, with the ruins of its old krcml, or citadel, is built on high 
cr^s on the left bank of the Dnieper. Its walls, built during the 
reign of Boris Godunov (1598-1605), arc rapidly falling into 
decay. But the city has much improved of late years. It has 
monuments in commemoration of the war of 1812 and of the 
Russian musical composer, M. I. Glinka (1885). It has three 
public libraries, an historical and archaeological museum, a 
people's pal^.e, and several scientific societies. The cathedral 
was erected in 1676-1772, on the site of a more primitive building 
(dating from hot), which was blown up in 1611 by the defenders 
of the city during a siege by the Poles. The picture of the Virgin 
broug^ to Russia in 1046, and attributed to St Luke, which is 
kept in this cathedral, is much venerated throughout central 
Russia. Two other churches, built in the 15th century, have 
been spoiled by recent additions. Smolensk "is neither a com- 
mercial nor a manufacturing centre. 

Smolensk is one of the oldest towns of Russia, and is mentioned 
in Nestor’s Chronicle as the chief town of the Slav tribe of the 
Krivichis, situated on the great commercial route “ from the 
Var3raghs to the Greeks.” It maintained a lively traffic with 
C onstantinople down to the 11th oentuly^ when the principality of 
Smolensk included Vitebsk, Moscow, Kaluga ana parts of the 
present government of Pskov. The princes of Kiev were often 
recognized as military chiefs by the vyeche (council) of Smolensk, 
who mostly preferred Mstislav and his descendants, and Rostislav, 
son of Mstislav, became the ancestor of a series of nearly inde- 
pendent princes of Smolensk. From the 14th century these fell 
under the influence of the Lithuanian rulers, and in 1408 Smolensk 
was annexed to Lithuania. In 1449 Moscow princes re- 
nounced their claims upon Smolensk ; nevertheless this im- 
portant city, with nearly 100,000 inhabitants, was a constant 
source of contention between Moscow and Lithuania. In 1514 
It fell under Russian dominion ; but during the disturbances 
of 1611 it was taken by Sigismund III. of Poland, and it remained 
under Polish rule until 1654, when the Russians retook it. In 
1686 it was definitely annexed to Russia. In the 18th century it 
played an important part as a basis for the military operations 
of Peter tire Great duri^ his wars with Sweden, In 1812 it was 
well fortified ; biit the Irench, after a two days' battle, defeated 
the Russians here and took the city, when it suffered much. 

SMOLBN8KIN, PEREZ [Petbr] (1842-1885), Russian Jewish 
novelist, was bom near Mogilev (Russia) in 1842 ; he died at 
Meran (Austria) in 1885. His story is the Odyssey of an erring 
son of the Ghetto, He joined and left the opposite parties of the 
rationalists and the mystics, and followed a variety of precarious 
occupations. He settled in Odessa, where he familiarized 
himself with several European languages, and became an anti- 
nomian in religion, though* he never left the Jewish fold. He 
became the rallying-point for the revolt of young Jewry against 
medievalism, tlie l^der, too, in a new movement towards Jewish 
nationalism. His Hebrew periodical, the Dawn {Ha’Shahar), 
exercised a powerful influence in both directions. Shortly before 
lus death he became deeply interested in schemes for the coloniza- 
tion of Palestine, and was associated with Laurence Oliphant. 
SmoW^km was the first to dissociate Messianic ideals from 
theologiw concomitants. Smplenskin's literary fame is due to 
his H^xpCw novels. He may be termed the Jewish Thackeray. 
In style and method his work iesembles that of the English 
novelist. Thei^ is little doubt but that Smolenskin, had he 
written in any W^fuage but Hebrew, wcmld be regarded as one of 
the great novelists nf the 19th century Gf his iio\iels only the 
best need be named ^here. A Wmdefm m ike Path of Life 
he-darkhe ha^^tfjfim) is the story df m orphan, Joseph, 
who paa^ through ev^ phase of Ghettp life ; tlie work 
(1868-1870) is an autobiogrs^y, >!the fonn of which was stag^ 


gested by Dwid Copperfidd, but there is no similarity to tfie 
manner of Diclcens. More perfect in execution is the Bwrial of 
the Ass (Qeburath Hamor) which appeared in 1874. A third 
novel. The Inheritance {Horyerushah), issued in i88o-i88i, 
depicts life in Odessa and Rumania. 

See N. Slouschz, The Renascence of Hebrew Literature ^ chs. ix., 
X., XI. (I. A,) 

SMOLLETT, TOBIAS GEORGE (1721-1771), British novelist, 
was born in the old grange of Dalquhum, near Bonhill, in the 
vale of Leven, parish of Cardross, Dumbartonshire, and was 
christened on the T9th of March 1721. His father Archibald 
(youngest .son of Sir James, the laird of Bonhill, a zealous Whig 
judge and promoter of the Union of 1707) had made what was 
deemed in the family an improvident maiTiage. Archibald died 
in 1723, and Sir James did what he could for the widow and her 
family during his lifetime. The elder son James was sent into 
the army. Tobias was sent to Dumbarton school, then in 
exceUent repute under the grammarian Jolm Love. When the 
grandfather died in 1731 there was no further provision, and 
after qualifying for a learned profession at Glasgow University, 
Tobias was apprenticed in 1736 for five years to a well-known 
surgeon in that city. This early “ deception '' conspired to make 
him angry, resentful and suspicious of motive; but he was 
neither vindictive nor ungenerous. If his tendency to satire and 
caricature made him enemies, his enthusiasm for Scottish histor>’ 
made him friends, and,1n spite of peccadilloes, the “ bubbly-nosed 
callant with a stane in his pouch,” as Dr Gordon called him, seems 
as an apprentice to have won his master’s regard. The lad's 
ambition would not allow him to remain in Glasgow. The 
example of Thomson and Mallet was contagious, and at the age 
of eighteen Smollett crossed the border in set form to conquer 
England with a tragedy. The Regicide, based on Buchanan’s 
description of the death of James L 

The story of the journey is told with infinite spirit m the 
early chapters of Roderick Random, The failure of the play, his 
darling composition and certainly the worst thing he ever wrote, 
became the stock grievance of Smollett's life. For some months 
no one could be induced to read it, and the unrequited author 
would have been reduced to starvation had not a friend of the 
family procured him the position as surgeon’s mate on H.M.S. 
“ Cumberland." The fleet was ordered to attack Cartagena, 
the great stronghold of Spani.sh America, and the siege, which 
occupied most of the year 1741, proved the Walcheren exf^itjon 
of the i8th century. Smollett as an eye-witness has left us a 
memorable picture of the miseries endured soldiers and sailors, 
which historians have been content to accept as a first-hand 
authority in spite of the fact that it is embedded in the pages 
of a licentious novel. When the enterprise was abandoned the 
fleet returned to Jamaica. There Smollett fell in love with 
the daughter of a planter, Nancy Lascelles, whom he married on 
returning to England. Before this, having removed his name 
from the navy books (May 1744), he had set up as a surgeon in 
Downing Street ; but he attracted attention more as a wit than 
as a leech. “ Jupiter ” Carlyle testifies to his brilliant accom- 
plishments, and to the popularity he attained by his indignant 
verses “ The Tears of Scotland," resenting Culloden, In the 
same year (July 1746) his name appeared upon the title-page of 
a political satire entitled Advice, folbwed characteristically in 
1747 by Reproof, both of them imitations from Juvenal" 
in the manner of Pope. He revenges himself in his satires on the 
should-have-been patrons of his play. 

Disappointed alike in the drama, his profession and his wife^s 
dowry, Smollett devoted his attention in a happy hour to fictitious 
adventure; Richardson had published the first part* of Pamda 
in 174X, and Fielding )xi% Jos^h Andrews in 174a. But Smolleftt 
owed less to these models than to his studies iniCervantes, Swift, 
Defoe and above all Le Sage. His herq, who gives his first novel 
its capital name, Roderick Random, recdnnts like Gil life 
of varied adventure in the company of a servant, in whfeh' he 
enters the service of a physician and meeta with old SchooHelbws, 
thieves, notes of the bank of engraving, prison, serni-stamtion 
and m the end an unexpectod lortune. The author dmulrs on 
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hls adventures on the English highway and in the cockpit of a 
king’s ship. Virtually he revealed the seaman to the reading 
world — divined his character, sketched his outlines, formulated 
his lingo, discovered his possibilities to such purpose that, as 
Scott says, every one who has written about the navy since seems 
to have copied more from Smollett than from nature^ Pungent 
observation allied to a vigorous prose, emancipated to a rare 
degree from provincialism or archaism, were perhaps the first of 
Smollett’s qualifications as a novelist. Such coherence as his. 
novels have owes more to accidental accumulation tlian to 
constructive design. The wealth of amusing incident, the rapidly 
moving crowd of amusing and eccentric figures, atones for a 
good many defects. Smollett’s peculiar coarseness and ferocity 
were gradually eliminated from English fiction, but from Tom 
Jones right down to Great Expectations his work was regularly 
ransacked for humour. There was no author’s name on the title 
of the two small volumes of Random ^ Lady Mary Wortley 
Montagu thought a work so delightful could only be by Fielding, 
in whose name it was actually translated into French. But 
Smollett made no secret of the authorship, went to Paris to 
ratify his fame, and published his derelict play as “ by the author 
of Roderick Random,'* hoping thus, as he said, to intimidate 
his discarded patrons. The incident well reveals the novelist’s 

systema nervosum maxime irritabile,” of which his medical 
advisers spoke. 

Smollett now became a central figure among the group of able 
doctors who hailed from north of the Tweed, such as Qephane, 
Macaulay, Hunter, Armstrong, Pitcairne and William Smellie, 
in the revision of whose system of Midwifery the novelist bore a 
part. He must have still designed to combine medicine with 
authorship, for in June 1750 he obtained the degree of M.D. from 
Marischal College, Aberdeen. But in the autumn of this year 
he already had another novel in prospect, and went over to Paris 
with a new acquaintance. Dr Moore (author of Zelitco), who soon 
became his intimate and was destined to become his biographer. 
The influence of this visit is marked in Smollett’s second novel, 
The Adventures of Peregrine Pickle (4 vols., 1751). Like its 
predecessor, a loosely constructed string of episodes and adven- 
tures in which a still greater scope is alforded to the author for 
eccentric display, Pickle proved from the first a resounding 
success, both in England and France. The chief centres of 
attraction are the grotesque misanthrope of Bath, Cadwallader 
Crabtree, the burlesque scenes afforded by the physician (a 
caricature of Akenside) and Pallet the painter in Paris, and the 
so-called “ garrison,” with its inhabitants, Hatchway and Pipes 
and the inimitable Trunnion — whose death-scene fully exhibits 
Smollett’s powers for the first time — the prototype of so many 
character portraits from Uncle Toby to Cap’n Cuttle. Trunnion’s 
grotesque ride to church reappears in John Gilpin ; the misan- 
thrope, practising satire under cover of feigned deaf ness^ re^pears 
in tl^ Mungo Mal^rowther of Scott, who frankly admits further 
debts to Smollett in the preface to the Legend of Montrose, The 
“ garrison ” unquestionably suggested the “ castle ” of Tristram 
Shandy and the fortress ” of Mr Wcmmick* Indeed it is no 
exaggeration to say that the tideway of subsequent fiction is 
strewn on every hand with the disjecta membra of Smollett’s 
happy phrases, and farcical inventions. Pickle himself is if 
possible a bigger ruffian than Random ; in this respect at any 
rate Smollett clings to the cynical tradition of the old romances 
of roguery. The novel is marred to an even greater extent by 
interpolations and personal attacks than its predecessor,* the 
autobiographical eleinent is' slighter and the literary quality in 
some respects inferior. 

SnioUett’s third novel, Ferdmand Count Faikm, appeased in 
r753, bjr winch time the author, after a final trial at Bath, had 
dennitively abandoned medicine for lottos,, and had settled 
down at Monmouth House, Gielsea, a married mah,ra father and 
a professional writer, itot for patronage, but for tire trade. In 
thui capaqlfei^ H was ifimong the first to achieve a difficult Inde- 
pendenea. Jn t PdOtm &nollett endeavours unquedtflimaVIy to 
organixe a novel upon a plan elevated somewhat above . mere 
sgglomeratton. It looks as if he had delihwrately set hipiielf to 


shoiit that he too, as well as the author of Tom JofAs, could 
make a plot. The squalpr and irony of the piece repel the reader, 
but it is Smollett’s ^teatest feat of invention, and the descriptive 
power, especially in the first half, reveals the latent imaginative 
power of the author.# Few novels have been more systematically 
plundered, for Fathom was tlte studio model of all the mystery 
and terror school of fiction commencing with Radclifie and 
Lewis. With Fathom the first jet of Smollett’s original invention 
was spent. The novel was not particularly remunerative, and 
his seem always to have been profuse. He was a great 

frequenter of taverns, entertained largely, and every Sunday 
threw open his house and garden to unfortunate ” brothers of 
the quill,” whom he regaled with beef, pudding and potatoes, 
port, punch and ” Calvert's entire butt-beer.” 

To sustain these expenses Smollett consented to become a 
literary impresario upon a hitherto unparalleled scale. His 
activi^ during the next six years was many-sided, chiefly in the 
direction of organbing big and saleable standard” works for 
tlie booksellers and contracting them rut to his ” myrmidons.” 
Thus we see him almost sim^toneously editing Don Quixote, 
making a triumphant visit to Stx}tland, inaugurating a neiw 
literary periodiciil the Critical (Feb. 1756) by way of correctivse 
to Griffith’s Monthly Remew, organizing a standard library 
History of England in quarto and octavo, with continuations, 
and a seven-volume compendium of Voyages, for which he wrote 
a special narrative of the siege of Cartagena, supplementary to his 
account in Roderick Random, In 1758 he projected and .partly 
wrote a vast Universal History, and in January 1760 he brought 
out the first number of a new sixpenny magazine, the Brii^, 
to which he contributed a serial work of fiction, the mediocre 
Adventures of Sir Launedot Greaves, By these Herculean 
labours as acompiler Smollett must have amassed a considerable 
sum, to which the *£200 received from the now forgiven ” Mar- 
mozet” (Garrick) for the sixth performance of the patriotic 
extravaganza, The Reprisal, or the Tars of Old England, must have 
come as a welcome addition. The Criiiedl Review was already 
responsible for plenty of thorns in the editorial cushion when in 
1762 Smollett undertook tlie additional task of editing the BriUm, 
He had already been ridiculed, insulted, fined and imprisoned 
in the Morshalsea (tliis last for an attack on Admiral Sir Charles 
Knowles). He was now to support tiie North British favourite 
of George III. in the press against all oomers, not we inay 
reasonably suppose without substantial reward.; Yet after 
incurring all this unpopularity, at a time when the .London mob 
was more inflamed gainst Scotsmen thim it has ever been befoi^ 
or since, and having aroused the animosity of such foiaaer 
allies as Wilkes and his friend Qiurchill, Smollett .was to find 
himself unceremoniously thrown over by his chief, .Lord Bute» 
on the ground that his paper did more, to invite attack than to 
repel it. . ' ; 

The Briton expired or was killed by the Norik Briim m 
February 1763, and for the moment Smollett allowed himself ' to 
be bedconed back by the booksellers to such tasks as a universal 
gazetteer and a translation of Voltaire in 38 volumes«andwe.h0Sf. 

him prescribkig work to his minions or receiving tlieir .homage 
and demanding their copy as of old. In .April,, howevei:>' his Wy 
daughter died at the age of fifteen, and, alrc^y over**wrought and 
almost broken down from sedentary strain, the tensigiii proved too 
much and Smollett was never the same (man again. His wile 
earnestly begged him to "‘convey her from. la icountry wliem 
every object seemed only to nourish grief,” syud.he foUpwed her 
advice. Theiresult was two years’ sojourn abroEidi mainly upon 
the Riviera, which Smollett^ who may be fermed the Utemry 
discoverer of Nice, tuimed to such excellent puipose in his Tsaptfs 
(9 vole., temaikable alike for their acidity and for tbeir 
ineighK On. his arrival from Italy, vrhere he had .provided 
matetiid for Sterim’s portrait of the distress Smelfiymgus,” 
Smofiett seemed at first dmdedly ' better and appewdi^to 
gettmg over some of the symptoms of his pulsqomc oomplaint. 

health was thoroughly undermined by rhepmatisnii, and 
the pain arising from a negle<ked ulcer whidh had developed mtp 
a chrpBic sore helped to sap his M 
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as the Travels were out of hand Smollett resolved on a suifmer 
journey to Scotland. The society of Edinburgh, then at the 
apogee of its brilliance^ paid due attentiorf to the famous Dr 
Smollett. 'He was visited by Hume, Home, Robertson, Adam 
Smith, Blair, Carlyle, ('alien and the Monros. He went to 
Gliisgow to see Dr Moore (where he patted the head of the future 
hero of Coruna), and stayed with his cousin, James Smollett, 
in his newly built mansion of (Cameron. His mother, who 
hardly knew his toil-worn visage until it relaxed into his old 
roguish smile, died in this autumn, and he was still in a pre- 
carious state of health when he proceeded to Bath, spending the 
Christmas of 1766 in Gay Street, where his complaint at last took 
a turn for the better, and where it is possible that he may have 
commenced a rough draft of Humphrey Cltnker. 

In 1768 he was again itj London, and with a return of his vital 
energy came a recrudescence of the old savagery. 7 "he History 
and Adventures oj an Atom is a very clever, but abominably 
coarse. Rabelaisian satire upon the whole conduct of public 
affairs in England from the beginning of the Seven Years’ War 
down to the date of publication. He lashes out on all sides 
without fear or favour. The king, Chatham, Bute and North 
are bespattered with filth, the acridity of which owes something 
to Gulliver, with aid as to local colour from the Jesuit and other 
accounts of Japan which had come under his ken as a compiler 
of travels. After its publication in 1769, without other serious 
consequences, Smollett’s health completely relapsed, and in 
December (a consulate in the Mediterranean having been refused 
him) he left England finally, and settled first at Pisa and then 
near Antignano, a few miles out of Leghorn. There, during the 
autumn of 1770, he penned his immortal Humphrey Clinker y in 
which he re\ws to his favourite form of itinerant letters, a rare 
example of late maturity of literary power and fecundity of 
humour. The sardonic humour, persistent curio.sity and l^n 
faculty of observation shown in the Travels are here combined 
with the mellow contentment of the voyager who hw forgotten 
the small worries of transport and with the enthusiasm of the 
veteran who revisits the scenes of his youth. The character 
drawing, too, though still caustic, seems riper and more matured. 
Smollett’s speculative and informing 18th-century mind is here 
content for the most part, like (Goldsmith’s, merely to amuse. 

Smollett died at Leghorn aged fifty on the 17 th of September 
1771, and was buried in the old English cemetery there. Three 
years later the Smollett obelisk was put up at Renton (it now 
stands in the parish school-^ound), half-way between Dumbarton 
and Balloch. The best portrait belongs to the Smollett family, 
Cameron House, Loch iLomoi^ (engraved by Freeman, 1831). 
The genuineness of the others, if we except that in the Hunterian 
Museum, Glasgow, is doubtful. The novelist has been confused 
with the Dr Smollett, the contemporary of Dr William Hunter, 
who figures in Rowlandson’s “ Dissecting Room ” {Royal Coll, 
of Surgeons Cat., 1900). 

Hume said that Smollett was like a coco-nut, rough outside, 
but full of human kindness within. He was easily ruffled by the 
rubs of fortune of which he had more than his fair share. Hence 
the adjectives corrosive and splenetic so often applied to a nature 
essentially both generous and tender. After Fielding, Smollett 
counts as the greatest purveyor of comic pror>e-cpic of con- 
temporary life to his generation, if not to his century, Scott and 
Didcens regarded him as fully Fielding’s <^ual. Hazlitt and 
Thackeray thought othferwisc. Equally rationalist and pagan 
with Fielding, Smollett is more of a p^agogue and less of the 
inst^etl^ scholar and wit than his predecessor. His method in 
its brood butlines is similar, historic and ambulant rather than 
■philosophic or poetic, but he has more potential romance or 

K about his make-up than the mystery-hating Fielding. 

j recognized requirements of prose-epic such as plot, 
character, scene, inflection and -diction, Smollett could fwly 
hold hil5 own. His prose, which conies on the robust tradition 
from Swift and Defoe to Johnson and Jeffrey, is more modem in 
tohe ifhan that of his great rival. In fictions such as Tom Jones, 
Roderieh .Random and the like, England could at length feel 
t^t it possessed composirions which might claim kinship and 


comparison with Cervantes and Le Sage. Much that these writers 
attenq)ted has been done again in a style better adjusted to the 
increasing refinement of a later age. But Smollett's great powers 
of observation and description, his caustic and indignant turn 
of speech, will long render him an invaluable witness in the 
century which he so well represents. Much that he did was mere 
hackwork, but at his best he ranks with the immortals, 

Thcestimate formed of Smollett's work during the past generation 
has probably been a diminishing one, as we may infer in part from 
the fact that iliere is no standard Life and no definitive edition of 
the works. The chief collective editions are as follows: t> vols., 
Edinburgh^ 1790; 6 vols., London, 1796, with R. Anderson's 
Memoir ; WorH, cd. J. Moore, 1797 (re-edited J. P. Browne, 8 vols., 
1872) ; Works, cd. Henley and Seccombe, Constable (12 vols., 1899- 
1902). To which must be added a one-volume Miscellaneous Works, 
ed. Thomas Roscoc (1841) ; Selected Works (with a careful life by 
David Herbert) (Edinburgh, 1870) ; Ballantyne's edition of the 
Novels with Scott's judicious memoir and criticism (2 vols., 1821) ; 
and Professor G. Saintsbury’s edition of the Novels {12 vols., 1895). 
There are short Lives by Robert Chambers (1867), David Hannay 
(1887) and O. Smeaton (1897). Additional information of recent 
date will be found in the article on Smollett in the Diet. Nat. 
Masson's British Novelists (and other books on the development of 
English Fiction), H. Graham's Scottish Men of Letters in the Eighteenth 
Century, Blackwood's Mag. for May 1900 ; and the present writer's 
introduction to Smollett's Travels through France and Italy (World's 
Classics, 1907). (T. Se.) 

SMUGGLING (0. Eng. smeogan, smugan, to creep, with the idea 
of secrecy), a breach of the revenue laws cither by the importation 
or the ejcportation of "prohibited goods or by the evasion of 
customs duties on goods liable to duty . Legislation on the subject 
in England lias been very active from the 14th century down- 
wards. In the reign of Edward III. the illicit introduction of 
base coin from abroad led to the provision of the Statute of 
Treasons 1351, making it treason to import counterfeit money 
as the money called “ Lushburgh.” Such importation is still 
an offence, though no longer treason. After the Statute of 
Treasons a vast numlier of acts dealing with smuggling were 
passed, most of which will be found recited in the repealing act 
of 1825. In the i8th and the early years of the 19th century) 
.smuggling (chiefly of wine, spirits, tobacco and bullion) waZ' bo 
generally practised in Great Britain as to become of 

national failing. The prevalence of the offence my Be jhflgefl' 
from the report of Sir J, Cope’s committee in i^i'upon thid frauds 
on the revenue. The smuggler of the iMn^centufy finds an 
apologist in Adam Smith, who writes him as ** a person who, 
though no doubt highly blamable ‘for violating the laws of his 
country, is frequently incapable of violating those of natural 
justice, and would have been in every respect an excellpt citizen 
had not the laws of his country made that a crime which nature 
I never meant to be so.” The gradual reduction of duties brought 
the offence in the United Kingdom into comparative insignific- 
ance, and it is now almost confined to tobacco, though the sugar 
duty has led to smuggling of saccharin. Most of the existing 
legislation on the subject of smuggling is contained m the Customs 
Consolidation Act 1876. 


The main provisions are as follows. Vessels engaged in smuggling 
are liable to forfeiture and their owners and masters to a penalty 
not exceeding /500. Smuggled and prohibited goods are liable to 
forfeiture. Officers of customs have a right of search of vessels and 
persons. Fraudulent evasion or attempted evasion of customs duties 
renders the offender subject to forfeit either treble the value of the 
goods or /loo at the election of the commissionera of customs. 
Heavy penalties are incurred by resistance to officers of customs, 
rescue of persons or goods, assembling to run goods, signalling 
smuggling vessels, shooting at vessels, boats, or officers of the naval 
or revenue service, cutting adrift customs vessels, offering goods iw 
sale under pretence of bemg smuggled, Ac. PenalUes be 
recovered either by action or information in the aupenOt oourte or 
by summary proceedings* In ciiminal proceedings the ^fen^nt 
is competent and compellable to give evidence. The Merchant 
Shipping Act 1894 makes any seaman or apprentice, after conviction 
for sraugdtng whereby loss or damage is caused to the master or 
owner of a ship, liable to pay to such master or ou^ such a sum 
as is sufficient to Teimbwrse the msMteroi: owner for suph loss or 
damage, and the whole or a proportional of his wages may be 
retailed in satisfaction of this liability. Additional provisions as to 
srougfiding are also contained in the Customs and Inland R^enae 
A«t rtw, and the Customs and Inland Revenue Art i«8i. A 
smugging contract is awMially illegal. Sut it may bo valid, »nd the 
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i^y Micch^e^ ^rfcc of ^eH th^^ll ho'lhtow ^the 

h\ 3 /ytk httom^^ th^iA tb l)e titileM h» ttbtnally'Aidfl lii 
the tmiiggiiiig i8t> et to heooane pmiiceps, c««*ei»f»>.. Contracts ,;to 
tne tejjfnue.pf a <oreig» ^tate.are, a<^Qr(^g tq EagUs^ 
deusions^ not ^illegal. There is a German decision, more consonant 
iRrith intetnatipnal morality, to the 6|>p6site‘e^ect. 

The Jiitenaltles fOr smuggBng^ln thO'Uhtted {States will be found 
ms^y in/tit xxxW. oh. so of the Reyiaed /Staiutei. The seaman 
guijty 9I spiuggUqig ie.^ble, to the aame pqn^ty aj^ fn England, 
and in additioi^. tp unprisonment for twelve months, s. 4590. 

S'ee Stephen Doweifs Histary of Tdx^ion {tiiA od., idSS), arid 
Luke Owed IHke’s ff^stbry of Crime in En^uUd (iSys-rSyd) { and for 
general acoouate of smuggling see W. D. Chester, Chronicks 0/ ike 
Custom * ...... 

Smut 

(ipOE^ , 

Sitofy' bf a n AncientCraft (1909). 

MIYMSIlf (otSmibert), JOilN {(1684^1751), Scottiidi American 
artist, was bom at Edinburgh in 1684, and died in Boston, 
Massachusetts, in 1751. He studied under Sir James Thornhill, 
and in 1728 accompanied Bishop Berkeley to America, with 
the intention of becoming professor Of fine arts Jn the college 
which Berkeley was planning to found in Bermuda. The college, 
however, was never established, and Smvbert settled in Boston, 
where he married in 1730. In 1731 he jiwnfed’^MsHo^ 
and His Family/* now in the dining-hall, Yale University, a 
group of eight figures. He painted portraits of Jonathan 
Edwards and Judge Edmund Quincy (in thO Boston Art Museum), 
Mrs Smybert, Peter Faneuil and Governor Jdhn EndecOtt (in 
the Massachusetts Historical Society), John Lovell (Memorial 
Hall, Harvard University), and probably One of Sir William 
Pepperell ; and examples of his works are o^ned by Harvwii 
and Yale Universities, by Bowdoin College, by the Massladhuseftts 
Historical Society, and by the NeTir Er^lnnd Historical nnd 
Genealogical Society. A son, NatraMEl SMYEttAt (Tf7^i756)> 
was bom in Boston on the 20th of January <<734, and died therO 
on the 8th of November 1756. He was a pupilof his father, and 
dying at the age of tweiity-two, left several 'important^canvases, 
notably a portrait Of Dorothy Wendell (in the Collection of Dr 
John L. Hale, Bdston), 

8inrtlllA(/^i>}, in ancient times one of the most important 
and now' by far the {^eatest of the cities of Asia Minot; has 
preserved an unbroken continOrty of record and' identity Of name 
from the first dawn of history to the present time. ' 

1. The Ancient Cify.~It is said to haVe been a Leleglan Oity 
before the Greek colonists settled in Asia Minot: The haihe, 
whidi is eaid to be derived from an' Amazon called Smyrna, is 
indubitably .^tolian, haying been applied a^ m a ^arttf iOf 
EphesuS, and (nnder tlfo' Ooghate form Myrina)' to a city of 
Aeolis, and' to a tumnlosin the Troad. Ihe Aeolic settlers of 
Lei^ds and Cyme, ptrshingeastwards by ikrissa and Neonteichus 
and ovet the Hefmua; Seized the valley of Smyrna^ It‘ vras the 
frontier city bet>^en Aecflie on the N.^ andlbnia 'on the and 
i^re accessible’ oil’ Ihe S. And E. than- on' the N.. vmd W. 
By virtne of its sdtuatiOn! It v^as neces^riiy 
like lonjah colohiee. It is therefore hot eorprtsing that 
Amlic 'element grew wealcet 5 strangers refugees from' tiiie 

ihtd the 


i<mh6h settled bi ttk city; and fihally a!a3miai paseed 

ipdf Oolbphbttiani ahd beOsme the thirteenths^ 

the Ibrnah Wtee^, the thWehad taken plaiii before '688, 'when 
the l(^hiaii Ondniaetus of smyma iw<m ihe pm at 
Oiympbi; it'yras a ie^t event. ' The Colo* 

^ iamentioii^ % Mimneirmds (befcwA 6oo''h,c\), 

o^naiiy a’ oifophonian aiiid a shiynaiMi. 


phohiad 
vdio feou 

Ate wate ipsttet ' ■ 

ate te Sh 

, 

centiny to the hei,^ of poWer'tei ‘ijUmW. 

oftts anAof the'sei^ teachea far tead^ admitted'die 
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Sardis, and ,then diverging fi 
smyimi and iroAem^a lowi^ 

16% and a Mad;^ml8mytte'H^ themOuntahura 


thAtea.^' Miletns;‘and ^terEphesuSy situated lat' lhe s^ end e^ 
the Other great' trade r^te aerosb Anatolia, competed for A time 
Siioeessfifiiy^wlth Smyrna^- bot both cities long ago lost their 
hal^bdurs ahd’Smyrna remainS'^ithofit a rival. 

When the Mermnad kings raiised the Lydian power and 
aggressiveness Smyrna* was one «of' the first points of attack. 
Gyges (iT. 687-652) was, however, defeated on the banks of the 
Hetmius ; the situation of the battlefield^ idiciws that the power 
of Smyrna extended far to the £., and probably included the 
vafley Of. Nyihphi (Nif). A strong fortress, the ruins of whose 
ancient and massive walls are still imposing, on A hill in the pass 
between Smyrna and Nymphi, was probably built by the Smyr* 
naean lonians to coimnand the valley of Nymphi. According ta 
Theognis (about 500 b.c.), pride destroyed Smyrna.** Mimner* 
mus laments the degeneracy of the citizens* of his day, who could 
no longer stem the Lydian advance. Finally, Alyattes ' HI. 
(609-560) conquered the city, and Smyrna for 300 years lost its 
jfiace in the list oi Greek cities. It did not cease to exist, ^but^the 
Greek life and poHtical unity were defetinoyed, and; the Smymajean 
state was organized ' oh ‘ the village system <(^«ct<ro Kui/KYj^r)*. 
It is m^iotied m a fragmem of PindAr, about <500 bx., and in an 
inscription of 388 B:C. A smaH fortification of early style*, 
rudely* but massively buih, on the lowest slope of a :h^ Ni of 
Bumabat^ is peibaps a fortified village of this period. Alexander 
^ Great conceived the idea of restoring the ^Oreek City ; the 
two Nemeses who were worshipped at Smyrna are saiiFto have 
suggested the idea to hhn in a dfeant The scheme was, acoordisig 
to Strabo, carried out by Antigonus (316-30T); and Lyekviaohifs 
enlarged and fortified the city (5oi*-d8x). The acropolis of the 
aneient city had'been on a steep peak about 1250 It. bigh> which 
overhangs the N.£. extremity of the gulf ; its ruins stih exist, 
probably ih much* the same condition as they were left by 
Alyattes. The later city was founded on the modem site partly 
en the<sdopes of a rounded hill called Pegus near* the S:E. end of 
the gulf, par% on the ’low ground between the ’hill and the* sea. 
The beauty of the' oity,eKistering on the low ground and visiBR 
tie^ over tier on the hillside, is frequently praised Ity the anefonts 
and is celebrated on hs obitisi ' . • < > > ' 1 / ^ 

The **'cro?m of Smyrtia *’ seems to have been an epithet 
applied to the acropolis with its circle of buildings;* Smyrna 
is shut in on the W. by a hill now called (Deirmen Tepe, With the 
ruins of a temple on the aummxt The walls • of I^f>aisiiadius 
crossed the euSnmit of this hih, and the acropolis eooupied 
Ihe top Of P^uB. Between the two the road from Ephe^ 
Entered the city by the Ephesiasi'gate,” *nebr whitfii was a 
gymnastum. Closer to' the at^ohs thB cwtline of the itadiunii 
IS still visib]e,'and the theatxB was situated* on ^ N: slopes 
of'PagUs. The ‘line’ of the walls* On the &.» side is uidonown; 
bfit they certainty embraced A great^' asea than is induded 
fay' the Byzantine 'wall; which' asomds the Oasde h 3 l (Pagas) 
from the * BasmidduM railway 

(Wo* harboure-x-ihe outw, wfeicfiiVasaimply the opeii roadstead 
of th0gnlf;and‘i^ffmty, winch Was aAmaRbosm; with wtmrrow 
cwMnee kskedd by w'W»M>in’€alWof n^ the place now 

occupied by bazaais. The inner harbour was partwUy ’fiUed 
up’ ItytTinmr in i^hs/but ^it’ had ^ not* entirety Oisiyipeim till 
the bfagiiiiiing of tlm* The modern * quay has 

mieroaaiimd’cwi^^ on the sea^ and the' ooaSt^line of the 
Greek time Was ifauat 90 yds. farther S. The streets wem broad, 
web paved aad laid out’ at right iangles; <«iany were named 

aMer^ temples thfa mahx stiem, across 

tlWi'city lfbm>W; temple 

olSiAurAkniissmi the W.istdeof Pa^;alid> 
loww ef*Pa(jas (lam^ neOklace*enttme^^ touab>lhe 
fovbtiritAwMiis'or the orater)i towatds Tmejikebtlnde 

*tm’tliWE;Vwliieiw p temple m Cjdselty tbe 

Meird(bi)* 4 t^ the name «f ^Ifietsr 

i^))Mib,*: 4 r(!ifa^ *the 

onrtlmll.,wfil8 1%^ pyirtoWam 

thsKhavemm tainy 

we 8 thir^ 4 ti^ts'aami>dAp<-wf«h*^^ ' 

theUV6rlfielisiWhichiowid%8myiiia^ 
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and watf worshipped in the valley. The most oommoniasd 
coosistent tradition connects Homer wi^ the valley o£ Smyrna 
and the banks of the. Meles ; his hgure wAs one o£ the stock 
types on Smymae^ coins, one dass of which was called 
Homerian ; the epithet “ Melesigenes ” y»s applied to him ; 
the cave where he was wont to compose his poems was shown 
near the source of the river ; his temple, the Hommum, sto(^ 
on its banks. The steady equable flow of the IWes, alike in 
summer and winter, and its short course, beginning ai^ ending 
near the city, are celebrated by Aristides imd Himeiius. The 
description applies admirably to the stream which rises from 
abundant fountains, now known as Diana’s bath, E. of the city, 
jmd flows into the S.E. extremity of the gulf. The belief that 
the torrent, almwt dry except after rains, which ftows by 
Caravan bridge, is the ancient Meles, flatly contradicts the 
ancient descriptions. 

In the Roman period Sm5niia was the seat of a converUus 
which included S. Aeolis and great part of the Hermus valley* 
It vied with Ephesus and Pergamum for the title '' First (city) 
of Asia.” A Christian church existed here frem a very early 
time, having its origin in the considerable Jewish colony. Poly- 
carp was bishop of Smyrna and was martyred there a.d. 155. 
The bishops of Smyrna were originally subject to the metropolitan 
of Ephesus ; afterwards they became indepentet (awoKc^MiAot), 
and Anally were honoured with metropolitan rank, having 
under them the bishops of Phocaea, Magnesia ad Sipylum, 
Clazomenae, Sosandrus (Nymphi?), Archangelus (Temnos ?) 
and Petra (Menemen ?). 

When Constantinople became the seat of government the 
trade between Anatolia and the W. lost in importanoe, and 
Smyrna declined apace. A Turkish freebooter named Tsacha 
seized Smyrna in 1084, but it was recovered by the generals 
of Alexius Comnenus. The dty was several times ravaged 
by the Turks, and had become quite ruinous when the emperor 
John Diicas Vatatzes about 1222 rebuilt it. But Ibn ^tuia 
found it still in great part a ruin when the famous chieftain 
Aidin had conquered it about 1330 and made hk son Amur 
governor. It became the port of the Aidin amirate. Soon 
idtsrwards the Knights of Saint John i^tablished themselves 
in the town, but failed to conquer the citadel. In 1402 Timur 
stormed the town and massacred almost all the inhabitants. 
The Mongol conquest was only temporary, but Smyrna was 
resumed by the Sdjuks of Aidin and hs^ remained till the present 
day in M^omme^ hands. Until the reign of Abdul Mejid 
it was included for administrative purposes in the eyaki of 
Jezair (the Isles) and not in that of Anadoli. The represen- 
tative of the Capitan Pasha,, who governed that eyakt, was, 
however, less influential in the dty than the head of the Kara 
Osman Oglu’s of Maniaa (see Manisa). From the early 17th 
century tm 18*5, Smyrna was the chief provincial factory of tiie 
British Turkey Company, as well as of ilrmch, Dutch and 
other trading corporations. The passages > with gates, at ea^ 
end within whidh. most Frank shops in modem Snptyma he, 
are a survival of the semi-fortifled residenoes of the Emrapean 
merchants. 

^8. Tks AfodemCtify, I capital of the .Aidin yilayiet, and the 
most important town ;of Asia Minor. Pop. more 850,000, 
of which fuUy a half is Greek. It is one of the principal j^rts 
dl the Ottoman empire, and has a^laige trade, of which the 
greater port is wUh Great Britain. The < chief items of eaport 
are tobacco, valoma, darpets, raisins and edlk, to the value 
million atoclir^. The. imp<n^ are estimated »at a 
milUoiiumofe- About 7000 steamshipa visit the porti annually. 
. Until 1894 the two railways from Smyrna to the intorior^b^ 
to British companies; but in sS97 the SmyroarAlashehr line 
passed into the hands of a .Fimeheyadioate, which completed 
m extension Karar^w and virtuaQ^ 

actually) efieoted nijunctioii vdth the dmafloliaii railway ^^stepK 
line has branchee to Btimahat The Smyrau^ 

Aidin line has Itoeniexlmded to lHneh,<andnpow^ 
obtained to oontinueto Jabagto niMi £8eiidir«h^^^ 
to Buia^.Seidikeui,>Tirieb^Oim8h>^Solm IshckH. 


Mpdem Smyrna is in all but government a predominantly 
Oiristian town (hence the Turks know it as guwur Ismir). Thera 
isa large European element (including about 800 British subjects), 
a great part of which lives in two suburban viOag^, Bumabat 
and Buja, but has business premises in the city. The European 
and Greek quarters rapidly increase, mainly to the N. ; while the 
fine quays, made by a French company, are booked by a line of 
good buildings. The streets behind, though clean and well 
kept, are very narrow and tortuous. A fine neW Kona^ (govern- 
ment offices) has been built, and another important new structure 
is the pier of the Aidin Railway Co. at Point. The devdopment 
of this railway is the most conspicuous sign of progiws. 

Smyrna is a headquarters of rtissioris of all denominations and 
has good schools, of which the International College is ,^e best. 
There is a British consulTgeneraJj with full consular establishment, 
including a hospital. 

See general authorities for Asia Mifior, especially the travellers, 
almost all of whom describe Smyrna. Also B. F. Slaars, Btude sur 
Smyrne (18O8) ; and W. M. Kamsay, Letters to the Seven Churches 
* ' 5 in Hastings's Diet, of the Bible (1902). 
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SMTTH, CHARLES PlAZZl (1819-1900), British astronomer, 
was bom at Naples on the 3rd of J[anuary 1819. He was called 
Piazzi after his godfather, the Italian astronomer of that n a me , 
whose acquaintance his father, Admiral Smyth, hud made at 
Palermo when, on the Mediterranean station. His father subse- 
quently settled at Bedford and equipped there an observatory, 
at which piazzi Smyth received his first lessons in astronomy. 
At the age of sixteen he went out as assistant to Sir Thomas 
Maclear at the Cape of Good Hope, where he observed Halley ’s 
comet and the great comet of 1843, took an active part in 
the Verifleation and extension of li, Caillc’s arc of the meridian. 
In 1845 he was appointed astronomer royal for Scotland and 
professor of astronomy in the university of Edinburgh. Here he 
completed the reduction, and continued the series, of the observa- 
tions made by his predecessor, Thomas Henderspn (see Edinburgh 
Observations, vols. xi.-xv.). In 1856 he made experimental 
observations on the Peak of Teneriife with a view to tostinjg the 
astronomical advantages of a jitountain station. The Admiralty 
made him a. grant of jJsoo for the pur|)ose, and a yacht— the 
“ Titania of 140 tons and a fine 7 i in. equatorial telescope 
were placed at his disposal by friends. The upshot of the 
expedition was to verify Newton’s surmise, that a ” most serene 
and quiet air . . • .may perhaps be found on the tops of toe 
highest mountains above toe ^grossei^ clouds.” The scientific 
results were derailed in a Rep^t addressed tp the lords com- 
missioners of ^ admiralty, 185?, ip a pommurucation to fhe 
Ri^al Society (P^/.^TVans. cxlviii. 465}.aad iq tht Edin^rg^ 
Observations, vol. xiL A popular account of the voyage is 
contained in Tenerife, an A^oniimgr's ^^erimfint^ x$58. In 
1871-^872 Piazzi Sn^to investigated the speotoa of toe aurora^ 
and zodiacal light. He recommended the use of toe rainlwd ” 
for weather prediction (Jfour. Scottish Meteor. Society, v, 84), and 
discovered, m conjunction adto Professor A. S. Hersphel,, toe 
hanaonic relationi Iratween the raysfemittod by carbpntoono^e. 
In ‘x877-*x 878. he, constructed at Lisbon a jnap of . the solar- 
spectrum (Edifu Phil Trans. Mcix. 285), for which ,he reepivod 
toe MacdoqgaJlrBrisbaae prize in 1880. . spectroscopic 

researches were carried out by him at Mad<?ifa Jn x88o Qdadeieia 
Spectroscopic, j88a), and at Winchester , ip :ifl84 PhiL 

Trtms^ voh ycfaaL vt..^ publitoefl bpsiito Three C^s 

in ^R^s^a (iSda^ fiur ^pheritam in tie l^egt (^864), 

isje and of 

Oe An^quHy q} InUUectmal il^an<jt868). ; In 18M, M resigned Ips 
oQda} posutipp and retired tp t^, n^bpurlfqpd,dWPP?l# 
he 4 e 4 [oa.the'a 3 istofJabru^ ■ 

See Mom. :NoHm 

.:.HinrSIL (ot.iswiiii), «»• 

eonfonnist divine^ .cowmonly caMed Ib^ Sorbapti^Je ^ wto 
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jMo, ^ maa at Christ’s Co|^»^Ca|Bbri(tee, 

jri^ ^prtXiepW M.A. % ,1593., He .wa^ probably vicsi of 
Hottpn C^wicke » the J. .Riding of Yorkshire from 1593 
to i$to) whea^ «ra^ elected lectai:® or preacher of the city of 
Lincoln^ aA ompe of whit^ Jia waa deprived in October 1602 
for l»yu^ '‘approved hiipsejif a factious; man by personal 
preachiijg and that truly against divers men of good place/* 
Two volumes pjf his Lincoln sermons, Bright Morning Star 
U603), an e^osition of Psalm, xxu., and 4 PaUem of True 
Prayer (1605), were dedicated tp Lord Sheffield, who had acted 
as arbiter between the preacher and the corporation. While 
preparing these books , he became connected with t^ Separatist 
movement in Scrooby and Gainsborough, joined the Gains- 
borough church, and became its pastor.^ With Thomas Helwys, 
John Murton (or Morton) and others, he migrated to Amsterdam 
at the end of 1607 to escape religious persecution, and in that city 
practised as a physician, and became the leader of ** the second 
English church** (see Congrbgationalism). About this time 
he wrote his Principles and Inferences concerning the Visible 
Church in support of Robert Browne’s theory of ecclesiastical 
polity, which was followed by Parallels, Qensures q,nd Observa- 
tions, a reply to the Christian Advertiseerikis of Richard Bernard 
(1568-1641), vicar of Worksop, a piiHtan who remained in the 
Anglican church. In 1608, too, aj^red The Differences of the 
Churches of the Separation, in wm^ he justified his non-com- 
munion with Johnson’s church on curious ground that it 
was no part of primitive and apostolic order to use a translation 
of* scri^ure during worship, or at a^y rate to have it open 
before one while preaching (Chriafe “ closed the book ” 

at Nazareth before His sermopjk influence he 

went farther, and by March 1160$ ithmke published The Char- 
acter of the Beast, he had beo^ a Ssmtiiafc (see BAPT!8Ts,sect. II.), 
contending against infant :|||||^ (i) it has neither 

precept nor example ih (2) Christ com- 

manded to make diflcapka'Jbyiteeching them and then to baptize 
them. He and hiaempaity wm then faced hy the dilemma that 
their own infant; bfi^m did not count, and Smyth solved the 
problem by .jhst'J^ptizing.yii^ (hmee the name Se-Baptist), 
probably hy ihfiinon, and thfln iebtoinistering the rite to Helwys 
^d the '^ilia||L Aftwarjia with 41 others he decided that 
instead ol 4 ia^izing himself ha ahould have been baptized by the 
Mennonites, m spite of their henetioal view of the Person of Christ, 
and applied for admission to their fellowship. They were < some- 
what suspicious of a man who had never held one position for 
long, and demanded a statement of doctrines, which he.gave them 
in twenty articles written in Latin, and in The last Book of John 
Smyth, calkd, the Retractation of his E^ors, together with a con- 
iession of faith iin eoo Propositions^ A ^endty Mennonite al- 
lowed Smyth’s church to meet in his bakery, but Smyth himself 
died of coh^iimption August 1612, more than two years before 
the remaining members of his band, by then reduced to 31, were 
admitted (January 1615) into the Mennonite conununion. 
Helv7« and MOrton returned to England, and established the 
ffirst JSh^li^h Baptist churches. 

Smyth was, like the other Can^dge men. of his day, especially 
P©4$Sfiatatists, the bondwprvaut pf Iqgic, and wherever he saw 
beckoning h^d of a prpwrjy constmeted ayllbgisin ** he was ready 
to ^hpw. Yet none of J&ose wh£ ffihis generauon, took the great 
step 1^, according to B^hop Creighton, a finer mind or a more 
beanttffil s6nl. None of them , succeeded m eipressing with so muph 
xeatonablen^ and confiisten<iy tbs>lr aspirations lei^ a spiritual 
it^m refigibus belief and p^adtice. None of founded their 
ions bn iiojlarge and*.libeical a.'bslslB.'** In h^ Isbt, declaration he 


^ ^ ^ ^ church, ''by 

'it' "hkifib ' they are' known ; and we salute them au 

i1gj#V,aho)y. kiss, heffig.heartily grieved, ^t we should be rent 
sorts mjA schisms; and that only for> mattma of 

no mbment.’’^ 

. TM Smm. flic 

,r •, . I ^ 7 t, ti, 

' A He was neVer viclr of d^sbolcbugh, and must not he tmifused 
with tbs John Smyth' who wai inlpriitoiMd-to ’the- l^^ 
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WITH, m W^^UMOtTAN WUJailSOM<illi7rt69o), British 
'geologist, waa bom at j^aples on the a6th of August 1817, his 
father. Admiral W H. iSmytiii (a 788-1865), being At the time 
engaged in Admiralty . /Survey, of the Mediterraneank He 
was educated at ^^tminster and Bedford ischools; and after- 
wards at. Trinity College, Cambridge, where he graduated B.A. 
in 2839., Havinjg gained a travelling eoholarahip he spent moie 
than four y^s in Europe, Asia Minor, Syriaand Egypt, paying 
great ^tention to mineralogy and minings examining coalfields, 
metalliferous mines and salt-works, and making acquaintance 
with many distinguished geologists and mineiralogisits. On his 
return to England in 2844 he was appointed milling geologbt 
on the Geological Survey, and in 1851 lecturer at the School of 
Mmes, a post which he held until i88t when he relinquished the 
chair of mineralogy but continued as professor of mining. In 
later years he became chief mineral inspector to the Office of 
Woods and Forests, and also to the Duchy of Cornwall He 
was elected F.R.S. in X858W He became president of the Geo- 
logkAl Society of London tin 2866^1868, and in 1879 be was 
chakman. of a Royal Commissian appointed to inquire into 
accidents in rnines^ the work in connexion with which continued 
until 2886. He contributed sundry papers to the Memoirs of the 
Geological Survey, the Quarterly Journal of the Geological Society 
and the Transactions of the Royal Geological Society of Cornwall. 
He WM author also of A Year with the Turks (1854), and of A 
Treatise on Coal and Coalmining (2867). He was kn^ted in 
28874 He died in London on the ’19th of June 1890, and was 
buried at St Erth, not far from his country home at Marazipn in 
Cornwall. 

A portrait and aosne remkiisoencM of W. W. Smyth will be loand 
in the Memoir of Sir A. C. Ramsay (2895), by Sir A. Geikie. 

SMYTH (or Smitb), WILUAM (c» 1460-1514), bishop of 
Lincoln, was a Lancashire man by birth, and prooably passed 
some of his. early days at Knowsley under the roof of Margaret, 
countess of Richmond and Derby, the mother of Henry VH. He 
appears to have'been a member of Lincoln College, Oxford, and in 
2485, just after the battle of Bosworth, he was made keeper of 
the hanaper of the chance;^. Two of Edward IV.’s daughters 
were entrusted to his keeping ; he was a member of the royal 
council and he obtained the livings of Combe Martin, Devon, of 
Great Grimsby and of Cheshunt, Hertfordshire. In 2491 he Vras 
n^e dean of St StephenV, Westminster, and two years later 
bi^op of Coventry and lichfield. The bii^op was a member of 
Prince Arthur’s council in the marches of Woles, and in 1501, 
five years after he hB 4 been translated to^e bishopric of Lincoln, 
he became lord president of Wales. About tso; he and Sir 
Richard Sutton (d. 2524) set to work to found a now < 

GidOrd. The^ rebuilt Brosenose Hall, added other exis 
to it, add hav^ obtained a charter in 1512, called ^ The;} 
haide and> coUege, of Bratenuose, Smyth, who was one!of 
executors of Henry VIL’s w^^iietimd from public Irie jnstof^ 
this Kill’s death, owing >f * 

Bishop Kkhord Fok.andl 



to eome dffiferences between 
howe^r, ^tesidCht 


of kVmes until his death, ,a^ i^u^den, in Huntingdonshl^ bn jdve 
and of January . ;25S4. 1 Although an i able and sc^kvly man, 
Sxpyth had little s;^mpathy with the new learning. He beot^d 
rieffi hvxngs npoi^ his relatives, one of Whom, .^tthew 'Stiiyth, 
was the fixat. principal of.Bcasenoae Collage. ,tn addition to, his 
liberal gifts to firaoeiiose CoUege he gave money or land toLincoln 
and) to Oriel' Colleges*; he founded a seheel^at' 
lAncarimb,khd he rcfbi^d^ tJtehbspit^ Lichfidd. 

Ikp« ?Sod,tjo.iSn 8 ke wns^cSanccBor pf Oi^ord Vniyeriaty. 

SNAILk In England the word popular Innguagp 

isaseocia^ with Oasterepods which inhabielaiid or freshwater, 
and whi A potetes krge conspicopps, terwii^l 

distinguished as slugs.” 
idMe^Hfronf ffie v<ernaculnr>irael^^ 



use. 


^ /fywateivsp^ in cominen 

c o rnm o n est snails^ 'are ^^ffiote^ apeoies' 
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cafts«kut« the t>rd«r JPttfcjAiWflte, Stt 

Sfylommatophora, The families LimMidu^ Arieniioi mud 
Qncidiidaf of the same mib-order, include nearly all the slugs. 

Onciiiida^ w^ entitled to the name ^ eea-slugs/^asthey are 
shell-less Pulnionates living on the seashore; though not actually 
in the seal. The term ** water-snails ” includes the whole of the 
remaining sub-order of the Pubn&nafa, namelyy the Bas&mmato- 
pkora, in which the eyes are sessile, with the exception of ^e 
AurtiUdtdae, The latter are terrestrial and occur mostly near the 
seashore. Thus the whole of the PulmoHata (which breath air, 
arte destitute of gilhpluntes and operculum and have a implicated 
hennapkiodite reproductive system) are either snails or slugs. 
But there are a considerable number of snails, both terrestrial and 
aquatic, which arte not Pulmonates. The land-snails which have 
no giU-^ume in the mantle-chamber and breathe air, but have 
the sexes separated, and possess an operculum, to the 

orders AspiMbtunchia and PBvtinibranchiaf and constitute^ the 
families fidiemidae, Pr&strpinidaej Ffydroemndae, Cyelopharidae, 
CyclostomMoi and Adadidae, The fresh- water snails ndiich 
•are not Pulmonates are the Paluddnidaif V alvdttdae and 
laridoii together with NmHfui, a genus of the Nmiiidae. Tmm 
ah possess a fully developed gilhplume and are t3^ical Pectini- 
branchs of ^e sub^order tnost of the members 'of 

which are marine. 

’ The family Bdicidae has a world-wide distribution:. In Bdivt 
the spire forms a mbre or less ofbtusMncled cone *, there <0*0 above 
i2oi> specieS) of 24 are British. Hdift nsmoraftfi, L,, of w^h 
H. i^Und$ is a variety, is one of the commonest Hmx 

pomatid, L,, is the largest species, and is knoWn as the eajple 
snail ” ; it is commonly eaten in France and Italy, together with 
loiimeT speCftoB. It was formterly believed to have been introduced into 
Britain by the Romans, but there is no doubt that it is a nsitive. 
in Suedwa the cone of the .spire is oente-angied ; ttoee fipeciec.are 
feitish. In Fifrina the spire is very hat and the surface glassy. In 
Bulinms the spire is elongated with a pointed apex. Pupa is na^d 
h'm its resemblance to a chrysalis, we apex being rounded. The 
shell of OlmiiUa is sinistral amu i its aperture is provided with a hinged 
nlatet Tho coixunooer European slugs ,of small size all belo^ to 
the genus timax. in which the opening of the mantle-camber is 
posterior. L. ftavUs is the cellar slug. L. agrems; L. atbommj L, 
WMriSsiir occur iti gardens and fields. The larger black slugs aw 
apecies of JlWwi, of which two are British, A, attr and A. htniansts. 
UdJdiMlkk halioddBa is common in Great Britain and throughout 


The sp^es of Belix ate sUl herbivorous, like the PuImOnata 
generally ; snails add slugs are well-known enemies to the ^denor. 
lie aninuds betog hermaphrodite copulate >recipvocally. The eggi 
of Hdix are laid separately in the earth, each contained in a emoinoo 
shell; those of Inmx aw also separate, bu,t the ^ejl is gelatows. 

hibernates In a torpid condition for about four months, and 
duribg thlt period the aperture of the shell is closed by a calcareous 
nsembrsfie secreted by the foot. 

The 4.«RM«ki^<4tete, occur in aU parts of ;the worid. limn^s omtms 
the largest apepies. ubiquitous m G«t Bntem 

and common all over Europeu All toe Speoms arS usually infested 
and fewWas, the larval forms of Treteatode parasites 
of vertebralbss. L. immtUulMs haibours the Cmmia of 

thejUver^huke, which caiM0s tot in tow* -diMsyiw, whi^ 
occurs to rivers, a xpiawte Knq^hhe aheU. ^ the 

spire oftoe toto mone plane- Pnysn le smaller 
. has the nppSrSart Of toe siiite ffiOth toorter. In the AurtcuhddB 
the apdrtura is idantkmlated. AumcHdd is confined to the Bast 
Indiea and Peru» Cmynlnum minimum to British. . » ^ 

-Of the. only ono,speciw,.Cyc/osij«^ j/W 
is British; ,4 hides under stones and, roots. 

Oatotic. tanging frbm thO West inditete tO thte Wd^bmes. 
jitoritodos, w&hwre all minnte^i4i!<to^ Waseia to'aitish. 

AmpuUaHdm nsn cowiiiad to the troptes. Ampullmta has 

animal w^teicpatoitod is' Wotrildted' beyond the 
Jhtonfhwlga are commoit 'fci too N. henuaphisro. 

■ JpttoSMito ‘iMtojboth British jiaham. the whorto of 

qjSVn^ry smdn sbltte"/ teeriitoal ipOrtibn Of thte ilhtell 


rai^fta 
wben' tb 
, tber.'-^Thb 
'PahMin^’dxid 



and claaato<Mktia«iol ansils. sto GnsanofonA^ 

X BrfHsk 

oltuscd. 


' Forbes I 


s Ttowilto<Weich&Ki). ' 9 m FascMu Mbpnma. 


mjyrai^BmD (the ** darter of toaxiy authorsl, and the PMfds 
mhinga ^ of ornithology), the ty^ df a smidl but very* well- 
marked geniis*of birds; Plotui, belonging to the Phdado- 
coraddae vrhicYi contains the connorants and sh^. The n|^e 
commonly given to it by the English in N. Ameri»was dterfved 
from its ** long Slender head artd neck,^* which, its body being 
submerged as it swims, “ appeate Hke a snake rising^ erect out m 
the water ” (J. Bartram's MS., qteoted by G. F. Ord ih A/Wilson^s 
Am, Omithmgy, foe. ). Snake^birds Dear a lateral' rtesernblance 
both outwardly and in habits to Cormorants (y.v.), but are much 
more slender in form and have both neck and tail much elcfftoated. 
The bin also, instead of being tipped with a maxilla^ hook, hte 
its edges beset with serratures directed backwards, and is sharply 
pointed — in this respect, as well as in the attenuated neck, 
likening the Snake-birds to the Herons ; but the latter do hot 
generally transfix their prey as do the former. 

The male of the Amorican species, which ranges from Illincto to 
toe S. of Braail, is to full breodtog-plumage a very beautiful bird, 
with crimson hides, the bare skin round tha eyes apple-green and 
that of the chin orange, tlie head, neck and most part of tht* body 



Indian Snake-Bird (from S. R. Tickell's Drawing in the Libraiy 
of the * Zoblogieal Society) . 


clothed in btock glossed with green ; but down eapb side of the neck 
runs a row of Ibng hair-like white feathers, tinged with pale lUto. 
The much elongated soapulars, and the stnkll upper wing-coverts 
bear each a median white mask, which ton tehe'loeasar to a stripe 
pointed at either end, and on toe .lattpr a br^ad ovate patto.» The 
torger wing-coverts are dpll white, but pie quiU^fto^^ ^ 
and tall are black, the last broadly tippted with brownlsh-refl, 
pasring into greyish-white, and'formmg a tohiiipiciidus band when 
the is spread to form of a fan, its it often ia under waM.* The 
hen differs much to appeeranoa from the cockj having, the-l^, 
neck and breast of a more or less deep bounded hegoato W a 
narrow chestnut band : but otherwise her plumage is lilte that ot 
her mate; only ndt so bright in cbibnr.' TClie SnakeT'bird intouettts toe 
Ikiget rivers or baci^wk^ connected wlto theto^ JW » 

seto teritog motionless on some hteij£hbourinj| tre^ genemly yipy- 
tog a dead branch, or on a " sxjag ' projemng Uum toe, bOttpto. 
wfitsnee It.^rttmges’beBMth the surface. & 
emerg^: fn' ^ manher Taifore rioted,. ^tUe Ihpr* tBW ™ 

Mentf?r head and nWk; It» »teed^,aSd Skill ^der ^t^r 
beyoda ex^ggeii*ll(l^,.aM gupfae* 

fakih^f— 'wfetout ^rt-T^skifw ^h,,^owfiw,,WM^ 

inn Indulge m long Sights, and tljiSe of the male at toi breedk 


» '*'Anhtega," accordtog to matrcgiilv; Whdffrri deiilribed tWrfted 
BmriWaei'p.'ttte), iras the ttomfc it bore axnto|^ 
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msdn ire ostisntitidtt^;’ perlohned the j^sence of his mahe^ 
around whom he plkys in iiregtilar aigzag courses. The nest is 
almost always in trees or bushes ovSihsaging the water's edge, and 
is h )^go structurS of Sticks, roots and moss, in which are hud four 
eggs, with thfe white Chalky shtill that' is so chix^cteiistic of most 
St^nopodOus birds. Nbt ihfteqaently seVrtal or O^en many 
liests are biiilt close together, atid the locality that snitS the Snake- 
biiid ^aits also many of the hbrbhS.^ The Affican snake-bird, P. 
con2en$is (or ievaillavtiti oi authors), inhabits the greater part 
of that continent N. froiri Natal ; but,' though met ^iih on the \ 

NQe, it is hot khoWh to have occurred in ^ more 

remarkable seding that Canon Tristram found rt breeding in con- 
siderable numbers on the Lake of Antioch, tb which it is a summer 
visitor, and it hardly reach its l^ome without passix^ over the 
iiittirvenlng codhtry. The male bird is easily distmguishable frdm 
the Aanerican species by its hrfoUs coronal pitch, Its buff throat 
and its chestnut greater wing-coverts. A third species, P. ntelano^ 
sasUft ranges from Madagascar to India, Ceylon, ^Borneo, java and 
China. This so closely resembles the last-mentioned that the 
differences between them cannot be briefly expressed . The Australian 
region also has its Snake-bird, which is by some regarded as forming 
a lourth species, P. novae-hollandiae ; but others unite it to that 
last mentioned, which is peiliaps somewhat variable, and it would 
seem {P,Z,S., i»77, p. 349) that examples from New Guinea differ 
somewhat from those inhabitum Australia itself. 

The anatomy of the genus Phius has been dealt with more fully 
than that of most forms. Beside the excellent description of the 
American bird's alimentary canal furnished to Audul^n by Mac- 
gillivray, other important points in its structure have been well set 
forth by A. H. Garrod and w. A. Forbes in the Zoological Proceedings 
(1870, pp. 333-345, pis. xxvi.-xxviii. ; 1878, pp. 679-681 ; and 1882, 
pp. 208-aia), showing among other things that there is an appreciable 
ciriatomical diflcrcnce between the species of the New World and of 
the' Old ; while the osteology of P. melanoga^er has been admirably 
described and illustrated by A. Milne-Ed wards in A. Grandidier’s 
great Oiscaux de Madagascar (pp. 691-69^, pis. ^84, 285). In all 
the species the neck affords a feature which scorns to be unique. 
The first seven of the cervical vertdbrae form a continuous curve 
with its concavity forward, but the eighth articulates with the 
seventh ne.arly at a right angle, and, when the bird is at rest, lies 
horizontally. The ninth is directed downwards almost as abruptly, 
and those which succeed present a gentle forward fconvexity. 'Hie 
muscles moving this curious framework are as curiously specialized, 
and the result of the whole piece x>i mechanism is to enable the bird 
to spear with facility its fishy prey. ^ (A. N.) 

SKAKE-FLY9 the mune »veii to neuropterous insects of the 
genus closely allied to^healderiflies, renmrkable for the 

elofngation of the head and prothorax to form a neck and for the 
presence in the female of a long ovipositor. The larva, which is 
active and carnivorpusj is terrestrial, and lives in rotteii timber, 
SNAKE-ROOT. In most, countries where snakes abound 
root or herb is used by the natives as an antidote lor the .bites of 
venomous dpecies, and many herbs have consequently received 
the name of snake-root. Bothhicdly speaking, the nhme properly 
biTongs to Ophiorrhiza MungQs, the Mungoose plant, a plant of 
the natural wder Rubiaceae, us^ in the £. Indies for the purpose 
above indicated. In fnedicine, however, the roots of Aristomhia 
Serpentaria, Polygala S^fuga and Cimicifugd rdeentosa v^e 
understood by this name, l^in^distinguism^^ the Virginian, 
seneca and black snake-roots. Jhs rpot (AAristolochia roUcuiUUa 
is known in the United ^tes as Red river or Texan snake^oot, 
The roots or rhizome bf JAatris spicata, Eryfigium aguaticum 
aoid Eupaiorium Msiifmim have all been used in,^.,.Axabriicajfor 
snakebites, the first two being known as button smike^root and 
the last as white snake^ot. the rhizome of Asarum oanadmse 
passes under the name of Canadian snake-ropt. A 9 of these con- 
tain acrid or aroimatic principles, whichi when a Wann decoction 
of* the drug is taken, exercise apowerlully diaphoretie or, in some 
efises, diurbtfc actibn, to whldr ahy benefit that be derived 

A' '< *D- 

(in Q^tt,\Ophd%o) in the class of, Reptile Way 
may be charaotefized as very, 'elongated ' reptiles witbout limbs 
(^!is with tiny v^iiturts’ trf posterior limbs)/ without eyelids 
‘egr* the 

supportuikg ,hones^ a bifid .stender tongup whiph js telescppgd 
intoitls 'beaal half, and with a tipnavemircnt* TSkem^f^^ 

^thoiigh none asre pecalmr^ to^tHem. • The 
^ The curious but apparently well-attested fact of the occu^dee 

this 


vastmiajority of snakes* are further characterized by having, 
the right and left hahun of the under-jaws connected by an 
elastic band ; a mdBian, longitudinal furrow in the skin.helow 
and»behindthe.chia; the whok^palatal apparatus k but lopcely 
connected with tilie^skull# nowhere lartioulating with it. The 
quadrate is indirectly articulated whh« the skull, first by ;the 
tiorizontal, movable squamosal, seQoiujUy by columella 
aims. The quadtabo-mandibular joint is placed in a level ^ 
behind the occiput 

More detail oonoeming tktlll, scales Mid iketh will be Icmnd in 
the diagnostic descriptionumi the, various families (vide in/rfi) ; for 
further,aiui.toiiucal,infonxiari9n the reader is referred ftp the,, article 
RerxitEs (^nofowy). ■ . \ 

The snakes, are the Hiost highly specialijted bi^cb of .the 
Sauria or Squamata, i.e. of scaly reptiles with movable quadrate 
bones ; with a transverse vent, near the posterior lateral oorners 
of which open the eversible, paired copulatory organs. In the 
article Lizard attention is drawn to the many characters which 
make it difficult, if not impossible, to give diagnoses applicable 
to all lizards and all snakes. these groups seem to, have 
reached their climax but arecently, while the tortoises, crocodiles 
and sphenodon are on the deso^ing scaloi mere remnants of 
formerly much more numerous and, cosmopolitan 'develppment, 

The number of recent species of snakes is about, The 
order is practically cosmo^tan, with the exception of, New 
Zealand and certain absolutely isolated oceanic iskndsi^dikn the 
Hawaian islands and the Azores. The,N. limit approaches 
that of the permanently frozen subsoil, going into, the arctic 
circle in Scandinavia,. elsevriiere sinking to about 54.^ N. i in 
the S. hemisphere, the 4^ parallel may indicate their limit. 
The number of species, and indmduals steadily 4 e«pases. ia the 
cooler teimpera/te zones, whilst it reaches its maxhnuxp jn fhe 
tropics. Every kind of terrain is tenanted, from moi 4 
and hot forests at the level of the aea to arid deserts, .high^plateaus 
and mountains. In accordance with this general distribuliop 
snakes shbw a great amount of difforentiatipn with, regard to 
their .mode of life and general organization ; and |rom, the 
appemnee alone of a a safe conclusion can he 
ais'to its habits. , . ; 

Dr A. Gunther characterizes the chief categories as fpllowa^-*** 
(i) Burrowing aindies, whkk<bva..!iiii^ ground and.^but rarely 
appear on the surface. They have a cyliiidrical rigid body, 
covered with generally smooth and polished scales ; a short 
strong tail ; a short rounded or pointed head with narrow 
mouth; teeth few in number; small or rudimentary eyes; 
no abdominal scutes or only narrow ones. They feed chiefly on 
invertebrate animals, and none are poisonous. M Ground 
snakes rarely ascending bushes ox; ehtering .water. Tnitir bo^ 
is cylindrical, flexible ih every pdrt, covered' wiih stfidqtih ir 
keeled scales, and provided with broad vehtml and subcaudal 
scutes. The xion-poispnbus of dtmjiiH are the 

typM jwjd least s^ialSiod smdefes, And iiibte humetbtiA than 
any of the otHter kiridsi, Wd dn'tdtestrid' Ve^- 

brates. The majority are h<>h:poisoniQtisy bht the 
of poisonous snakes mu^t be referr^ to th&: cate^ry*. ’ (3) Tree 
snfidee^, wWch are able to climb bwshes^ 6^^ trees wltH Tadflity 
or pa^ cyan greaterpart 6f Afei^ existence op tr^ds.^ * Their 
body is ^nerany compressed add slendet ; their broad ^^tral 
mites are ofteii carinate bri the sides. Those khids' which have 
a less elbn^te and ejdindrickl body {kisies^h diltipidtiy priehtixisne 
tail. The eye is generally lar^. Their colorittidh Cdibii^ 
o^eti bf br^ht hues, Mid sometimes thfft of their 

surroundings. animAlS .il^hib^ 

arboreal {life, rarely on eggs. Pot^btodSMas 
shakes arei’^NEOSentied in this <baiegDnri <(4) Prei^wateVf|mam 
Hv^in oHxe^entifig fresh waters are excellent SwiaixaerB 

and divers. hpstnls are mady 
can''fceiotosed whttst/the aaiwl< jg. watef,(,sl|^;body 
is cbiyvted' wfdi small scales aiid w'yeiitxil Bo^ 
tiarm^r' ^ tapei^r 'hi^fid flitt, rather ^^Kwe^j’^and ihe 
eyes size, bp flA, 

wumals^imdaraimioc^ 4$) 
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dIstiAgliished by the eonitpresBed, ruddeivshaped tofl. Th^ are 
uhabte to move on land, ieed on fishes, are viviparous and 
poisonous. 

The majority bf snakes are active dui^ the day, their energy 
increasing With the hiCreasing 'temperature f whilst some delight 
in the moist sweltering heat of deniae tropical v^tation, others 
expose themselves to the fiercest rays of the inidday sun. Not 
a few, however, lead a noctunttl life, and many otf them have, 
accordingly, their pupil contracted into a vertical or more mrely 
a horizontal slit. Those which inhabit temperate latitudes 
hibernate. Snakes are the most stationary of all vertebrates ; 
as long as a locality affords them food and shelter they have no 
inducement to change it. Their dispersal, therefore, must have 
been extremely iloW and gradual. Although able to move 



5 x 0 . X. — Diagram of Natural Locomotion of a Snake. 


with rapidity, they do not keep in motion for any length of time. 
Their organs of locomotion are the ribs, the number of which 
is very great, nearly corresponding to that of the vertebrae of 
the trunk, 'hiey can adapt their motions to every variation 
of the ground over which they move, yet all varieties of snake 
locomotion ate founded on thic following simple process. When 
a part of the body has found some projection of the ground 
which affords it a point of support, the ribs are drawn more 
closdy together, on alternate sides, thereby producing alternate 
bends of the body. The hinder portion of the body being drawn 
after, some part of it (e) finds another support on the rough 
ground or a projection ; and, the anterior bends being stretched 
m a stra^ht line, the front part of the body is propelled (from 
a to d) in. consequence. During this peculiar locomotion the 
numerous broad shields of the belly arc of great advantage, 
as by means of their free edges the snake is enabled to catch 
and use as pbints of support the slightest projections of the ground. 
A pair of ribs corresponds to each of these ventral shields. 
Snakes are not able to move over a. perfectly smooth surface. 
The conventional representation of the progr^s of a snake, 
in whifch iti undulating body is figured as resting by a series 
of lower ^nds on the ground whilst the alternate bends arc 



Fxo. a.— Diagram of Conventional Idea of a 'Snake's Loexxmotion. 

rais^ above it, is an impossible att;itudie, nor do snakes ever 
clindb trees in, spiral fashion, ^e classic^ artistic mpde of repre- 
sentatilon. Also Ae notion that siiakes when attacking are able 
to jump off tAe ground is quitti erroneous:; wl^en they strike 
an object, , dari: the fore part their body, which wa? 
retracted in. seve^l bppds, fpjiwards m a straight me. And 
sometimes very, active snakes,, like the cobra, advance .simultane* 
owdy with the ranker, of thf which, however, glides 
in the otdimwy ^fts^n oyer i the, ground ; hut no snake is able 
to, impart such an impetus to the whole of its body as to lose 
its contact wi^ the ground. Some snakes raise the anterior 
part of their body and even move in this attitude, hut it is pnly 
ahont the anterior fourth t)^d of the, total length which can 
be ;t^tt^ erected.,; 

few exeeptipxm the integuments iom imbricate scaJ^ 
like £pldi,.ananged ;w;th % , greatest regularity ; they, arc small 
and thi ImtS' Arfs of the^body ^knd tall, large and 

• uni^^albn'the abdom<m; ahtt‘gdnera 3 ly btoe^ oa the Wer side 
of ike tall. folds can beateerahed out, so thattheekinis capable 
of a jfeat-deg|tlie),of distengipn. qi^/Sjcalas are rounded 

behind, ,but gewaWy rhq^io^m.slmpc ^ more less elopg^te ; 
tSSy may be qiSt^moOtth'br hrpVldea with a lOngr 
kemn the^ddl 6 ^ 1 lixfe. - The'inmg^^Wits cH thfe head 
nbh^imbrioate ahielda^Cf platb, eymxnetricaUy arranged^ 
oorretsponding in ske ori»hW ’ 


?fie si^pe arradge^eht^df thi 


idinal riw or 
iatd 
; but not 
cranial bonea or 
ir of the scales 
[-Shields, are 


Sf great cfistfrigtdtf^tik^gimera and'iB^ and it WIB 


therefore be nseful to explain in the accompanyi^ woodcut (fig. 3) 
the : terms by which these parts are designatea: The skin does not 
form eyelids ; but* the epidennis passes oyer the eye, fonniM a 
transparent disk, concave like the glass 91 a watch, behind wmeh 
the eye moves. It is the first part which is cast off when the snake 
sheds its skin ; this is done several times in the year, and the ^ider- 
off in a Single piecc, 'being, from the niouth towards the 
tad, turned inside out during file process. . 

The tongue in snakes is narrow, almost worm-like, generally of a 
black colour and torked, that is, it terminates in front in 
extremely fine filaments. It is often exserted with a rapid motioa, 
sometimes with the object of feeling some object, sometimes un,der 
the influence of anger or fear. 

Snakes possess teeth in the maxillaries, mandibles, palatme and 
pterygoid {xmes, sometimes also in the intermaxillary ; they may 
be absent in one or the other of the bones mentioned, 

In rtie innocuous snakes the teeth are simple and uniform 
in structme, thin, sharp like njjedles, and l»nt backwards ; their 
ftmetion consists merely in seizing and holding the prey. In some 
all the teeth are nearly of the same size ; others possess in front of 
the jaws (Lycodonts) or behind in the maxillaries (Diacrasterians) 
a tooth more or less con- 
spicuously laraer than ^ n' i P ^ 

the rest; whilst others 
again are distinguished 
by this larger posterior 
tooth being grooved 
along its outer face. 

The snakes with this 
grooved kind of too^ 
have been named Opts- 
thoglyphi, and also 5 us- 
fjcti, because their saUva 
IS more or less poisonous. 

In the true poisonous 
snakes the maxillary 
dentition has undergone 
a special modifleation. 

The so-called colubrine 
venomous snakes, which 
retain in a great measure 
an external resemblance 
to the innocuous snakes, 
have the ma xill a r y bone 
not at all, or but Uttle, 
shortened, armed in front 
with a fixed, erect fang, 
which is provided with 
a deep groove or canal 
for the conveyance of the 
poison, the fluid being 
secreted by a special 
poison -gland. One or 
more small ordinary teeth v, 
may be placed at aomo « ^ 

distance behind this Oy , 

poison-fang. In the other Nasals, 

venomous snakes (viper- Loreal. 

ines and crotalancs) the Anterior ocular or orbital, or prae- 
maxillary bone is mrbital or aAteocular. 

short, and is armed with, . . Postoculars* , 
a single very long Curved ^ ^ Upper labials, 
fang with a canal and Teffilibrals. 

ap^ure at each and. Mental.* 

Although firmly janclw- *;*,Xower labials, 
losed to the .bone^ the Chin-shields. , , 1 

tooth, which when at rest , . ^ ^ 

is laia backwards, is erectile,— ^tho bone Itself being mobile and 
rotated round its. transveorae axis. One or more reserve teeth, in 
various stages of deyelopmmt* lie.bptwe^ t^ fqlds of the gusfi and 
are rea 4 y tp take the place 0 ^ ^ -whenever it is 

lost by accident, or shed* ^ ‘ ^ , 

The poison is sebrirted in rabdified tipperlaWai glands, or in a paar 
of large glands which u» the hemologues ef ^e parptijl 
glands of other. anhnalSt Jfor a 'det^eo uccpniM? West^ / » Ltnn. 

Soc, XXV. (1895), P- 4 * 9 ; Mtvi. 


A duct leads to the furrow or.canhl 01 ^ . 

comparatively short fangs, while those m the' vipers, . . . 

ctotaline snakes, lara muoh -mger,. sometimes mearl^,. lUx inch sn 
length. Ths,Yiperidna« 4 oae.toyeu\e^tae "fangs. , me chaisU m 

position w strong Ugarfiehts wbitti ore 'sfttaettea to this -feint and 
m ths tt£atta do thOt^ the act of <«penifig the jaws! andi coniOQiat t ant 
erectipn of* the faoga antofautmaUy iqueiipaa the pQ^ao* opt of the 
glands*. .. . 

Snakes Are cgiiityii^us, and aa ^.^nle take Uyiim offly ; 
a few feed haiitimUy or(oecaaioiia% on awalJow 



Fro. 3.— Head -Shields 
{Ptyas horror), 
r, Rostral. 

' Posterior frontal. 

Anterior frontal. ' 
Vertical. 

SupraoiJiaiy or supraocular. 
Oc^pital. 


Snake 
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theit victim aliy « ; others first kill it by smothering it between 
the coils of their body (constriction). The effects of a bite by a 
poisonous snake upon a small mainmal or bird are almost 
instant^eous^ pr^enting its escape; and tht sndke swallows 
its victim at its leisure, sometimes nours after it has been killed; 
The prey is always swallowed entire, and, as its girth generally 
much exceeds that of the snake^ the progrei^ of deglutition is 
very laborious and slow. Opening their jaws to their {uUest 
extent, they seize the animal generally by tihe head, and pushing- 
altemately the right ^d left sides of the jaws forward, they press 
the body through their elastic gullet into the stomach, its ouriines 
being visible for some time through the distended walls ot the 
abdomen. Digestion is cjuick and much accelerated by the 
quantity of saliva which is secreted during the progress of de- 
glutition, and in venomous snakes probably also by the chemical 
action of ^ poison. The primary function of the poison- 
apparatus is to serve as the means of procuring their food, but 
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Fig. 4. — Poison . Appomtua of Rattlesnake. Upper figures: dia- 
grams of skull with fangs at rest. Lower . figures: same, with fangs 
protruded.. G, prefrontal; M, masdlla; /, poison-fang; Tf, trana- 
p^atine; PIT, pterygoid; palatine; quadrate; 69, squamosal:; 
Pm, premajdlla; T.a, articular; Pe and Di, muscles. 

it also serves for defence. Only vexy few|>Qi$onous snakes (like 
Naja elaps) are known to resent the approa^ olRum so much as 
to follow him on his retreat and to attack him. Others are 
much less inclined to avoid coDisioii with mhn than innocuous 
kinds. They have thus become one of the greatwt scouzges 
to mankind, and Sir J. Fayrer has demonstrated that in India 
alone annually some 20,000 human beings perish from snake-bi^s. 
Therefore it will not be out of place to ddd hete ii ,<^J:>ter 01^ 
snake poison and on the best means (ineffectual thoiigb *they be 
in numerous case 8 ) of counteracting its deleterious effects. .Am 
excellent account of the nature and of the effect of t!he venom 
of snakes, by Charles j[. Martin, is m^Allbutrs Sysfih^ pf MedicMe. 
The following ^ooden^ account has „beea abstracted ifrom it. . 

The poisQu is a deatj pale-yellow fiuid which reacts acid,, and 
contains about jo ,% of souds, but this varies according to the state 
of oonoentratiom Most venoxas am tastokiSrbut o 
MisouMis said to be disagrasably bit^ Dried 'venom 
jmnwmMf Leeps indefinitely, and dissolves readily in water. It keeps 

also in glycerine. It contains albuminous bodies in solution, and is 
in fact a pure solution of two or more j^iaonous protrids, which are 
the active agents, with a small quantity of an orgofric acid or colouiv 
ing matter. The venom is destroyed by reagents which precipitate 
proteids in an insoluble form, or which destroy them, s.r. silver 
nitrate or permanganate Of potash. KypbohlbritlOS havw me sanie 
^ect. Rut carbobc acid and caustic potash destfipy ft only after a 
dhy c^ two, Octoariquehtly they hrb not a remedy*. ' 

' ilss venom ik i^oraiiy iintroduciea into the 'Subcutatnoons tissue, 
whence it feaches the general oireulatioa by Obcoiption through the 
lymph and blood-vessds. When introduced dixecuy into a vem, the 


efieeta are i nsta n taneous*- It is absorbed by the conjuncliva, but; 
excepting cobra poison, not by the mouth or alimentary canal, 
provided there be nq hollow teeth and no abrasions. The venom 
of the various kinds of snakes acts differently. 

Tkf Symptoms 0/ Cobra Pomox.— R urning pain, followed by 
sleepiness and weakness in the legs after hali.an hour. Then pxofitse 
salivation, paralysis of the tongue and larynx, and inability to speak. 
Vdxrutin^ incapacity of movenient. The patient seems to be cou- 
sddut; ' ^Breathing becoming difficult. The heart's action is quick- 
eorid. The! pupil remains contracted and reacts to light At length 
breathing ceases, with or without convulsiomv nn4 heart slowly 
stops, ^ould the patient survive, he returns rapidly to complete 
healtii. 

PaUhsnAke The painful wound iC speedily discoloured 

and swollen. Constitutional symptoms £q)pear as a rule in less than 
fifteen minutes: prostration, staggering, cold sweats^, voxaiting, 
feeble and quick pulse, dilatation, of the pupil, and slight mental 
disturbance. In this state the patient may die in about twelve hours. 
If he recovers from the depression, the local symptoms begin to play 
a much more important part than in oobra-poisoning : great swe&ng 
and discoloration extending up the limb and trunk, rise ox temperature 
and repeated syncope, and laboured respiration. Death may occur 
in this stage. The local haemorrhagic extravasation frequently 
suppurates, or becomes gangrenous, and from this the patient may 
die even weeks afterwards. Recovery is sudden, and within a few 
hours the patient ibecomes bright and mtelhgent 

Symptoms of, Bite from the nutopean Viper . — Xxical burning pain ! 
the bitten limb soon swells and is discoloured. Great prostration, 
vomiting and cold, clammy perspiration follow within one to three 
hours, l^ilse very feeble, with slight difficulty in ^breathing, and 
restlessness. In severe cases the pulse may become inoqteroqptible, 
the extremities may become cold, and the patient may paw into 
coma. In from twelve to twenW-four hours these severe constitu- 
tional symptoms usually pass on, but in the meantime the swelling 
and discoloration have spread enormously. Within a few days re- 
covery usually occurs somewhat suddenly, but death may occur 
from the severe depression, or from the secondary effects- of sup- 
puration. 

The symptoms of the bite from the Daboia or Viperd russeii 
resemble the effects of rattlesnake poison, but saaiouS ditebar^ 
from the xectum> &c., are an additional and prominent feature. 
The recovering patient suffers from haemorrhagic extravasation in 
various organs, besides from the lungs, nose, mouth and bowe^ 
Kidney haemorrhage and albuminuria is a constant symptom. ' The 
pupil is always dilated and insensitive to light. 

Bite Off Auetraiiem Elapim Snah$s.^Pain and local swelling. Tins 
first constitutional syxuptiims appear in fifteen minutes to two fapnrSi 
I First faintness and irresistible desire to sleep. Thed 
prostration and voihiting. Fdlse extremely feeme and thrbad-uw, 
and uncountable. Tlfe umbs are cold stnd the skin is blanked* 
Respiration becomes shallow with the increasing coma. Sensatida is 
blunted* The pupil us widely ddated aim insensilfie to light. There 
is sometimes passing of blood* If the patient survives ^e coma, 
recovery is complete and as a rule rapid, without secoodiry 
symptoms. 

The Australian venom and that of all viperine' snakes, perhaps 
also that of the cobra, if introduced rapid& into the circulation, 
occasions e x te n sive c l ot tin g- If the venom . is s lowly 

absorbed, the blood wses its coagulability, owing to the breaking 
do#n of the red blood-corpuscles, most so witiv vipers, less with 
Austsshan snakes, least so with the cobra. ‘ the cobra venom is 
supposed to extinguish tiie tiinctions of the various xMryetGenties of 
the CTfebrcHminai system, the paralysation eis;tending from below 
imwurds, and it hu^ ^ special affinity for the rebpiratory centr^, 
The tdxidty or mlative strength of the cobra vefiom has been csldu- 
lated to be sixteen times that of tiie Europesn viper, tinaiket^fian 
poison each other, even those of the same kind. 

Treatment. — Apply a ligature above, not on the top of, the situa- 
tion of the bite, twist the string tightly with a stick. Then make a 
free incision into the wound. Sucking out is dangerous ! Then 
bandage the limb downwards, progressing towards the wouUd ; re- 
peat this several times. Do not keep the ligature longer than half 
an hour. Then let the circulation return, and apply the ligature 
again. In any case do not keep the ligattire on for more tton an 
houf fpr fear of gaugrene;. Direct application inti> the widened 
wound 6f calchun uypdchldrite, i.e, blmching powarir, is very gooid, 
oc' bf 4 z % (mlutiott of pennangaxittte bf p<mh, br Goudy's llidd; 
Vigorous amteiikhtioil iwdth nitrate of silveir, drimg the stick into 
the widened wound, is also good, and it iha remedy which one qm 
carry in the pocket Quick amputation of me finger is the best 
remedy Of aU il a large snake hSFmtte^^ ^ \ 

Internal Remedies. — The adttdnistfatiOii^ of enonUOut tiom Of 
alcohol is to be condemned stron|^. iaMwII, stimulating ^riUeeSAJUiid 
repeated, are good, but stimuhntion ca# be mere efiectiwMJT} produced 
by ammonia or strychnine. injection at^iffimne, 

in some cases as much as one mms (but n^, Into a? vtin !), 

htii til iOm bities had gtiod^ miilta*; but 
instead of doing any good,'l)iMfffi8astious Sloughiiig/M Theiti 
iejonlar oiw.|uriy mfiabUitfeit^ by loriim thigapeut^^ the 
injectioa of considetiUe quantities of serum of animals which tiave 
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been partiaUy immunised by seated doses o£ (that partifubir 
snake- venom. Unfortunately treatment uriU not often be avail- 

able. Several mammals and birds arc HilI^posr.d to be immune by 
nature agaitisl snake-venom. Some more or less immuDA creatures 
arfe the mongooBe, the hedgehog and the pig, the seoretary-bird, the 
honey busmird, the stork and probably other snake-eaters. 

Snake^ oviparous ; they deposit from ten to eighty egg$ 
of an, ellipsoid sh^, covered with a.spft leathery shell, in pities 
where they are exposed to and hatched 1 ^ moist heat. The 
parent!! pay no further attention to them, except the pythons, 
w 1 iidh‘ Incubate their eggs by coiling their body over them, 
and hercely defend them.^ In some families, as many freshwater 
snakes, the sea snakes, Viperinae and CrotaHnae, the leggs are 
retained in the oviduct until the embryo is fully developed. 
These snakes bring forth living yoiing. 

The classidcatiion of snakes has undergone many vicissitudes. 
J. Muller (Zeitsehr, /. Physiol, 1831, p. 365) divided them iitfo 
Opkidia macrostomata and 0 . mi€fostofHAta. A. M. C. 
Ihim^ril {Catal mitho^i^ue, MuSf i*Hisl N(U., Paris, 
1851, p. 199) distinguished between Opoterodbnta, 
Agiyphodonta, Froteroglypha and Solenoglypha. H. Stannius 
{Zootomie d. Ampkib., 1856) made a further ' improvement by 
comfbihation of the principles used by his predecessors, and he 
4 ivided the Angiostomata or narrow-mouthed snakes into Tor- 
tf icina, Typhlupina and Uropeltacea ; the Eurystomata into 
lobola orj^isonous, and Asinea or innocuous snakes. Meanwhile 
T. E. Gray {Cat. Snaftw, Brit. Mus., 1849) had distinguished only 
between Viperina and Colubrinia, A. Gunther (Cat. Colubrine 
SHoka^f Brit. Mus./ 1858; '^Reptiles of British India,” Ray 
Soc., X864 } artide Snakxs, Ency. Bfii., oth ed.) recognized 
atlh^t four sub-orders :-j(Hopotcrodontes, Cjlubriformes, Coiu- 
briformes vwenosi, Y.meriformes ; ^ most serious drawback 
b^ing the merging of ; &e JPeropoda in. the non-poisonous Colu- 
brifonnea ^ E. BriMpe (Proc. Ac, PhiladL., 1864, p. 330) resorted 
to theteodlficationiB Of the squamo.sal, ecto- and endopterygoid 

e S;, ,the‘ cohdition pf the vest^ikl limbs, and the teeth:— 
icophidia (TyphJopidae), Gatwonta (Gliwiconiidae), Tor- 
mina (llystidM and Uropeltidae), Asinea, PrOteroglypha and 
»«enojrtypha. He adhered to ' this arrangement m his last 
cotppr&ehsive/v^Ork Lizards a^d Snakes of North 

Americat i898,iSmithsoiuan Inst., t9oo)>,but combined the Asinea 
and Froteroglypha as Colubroideaf subdividing these into 
Fe^o#; ^lyphodonta, Olyphodonta, Froteroglypha and 
JP^p^r<ia^ O%drobl^e)^^^ his Ififit work be used, with 
doubtful success, the Variations of the penes and the lungs as 
additional charaotersj chtehy foi the grouping of the great mass 
of the Golubroid snakes. G. A. BoulOnger (Cat. Snakes, Brk. 

x 893-^?96)‘ ^ccepmd C0p0*s principles, gnd mkinly by 
combimpg thf^ Aisinea of Btm^us spid Cope with the protero- 
glypha > a& Cohibiidae-^-wherein he was fc^wed by Cape, as 
m^ioned above^^^d separating therefrom the lWqp(ma or 
BoidaO, he has pifpduccd a Ib^cally-conceived system, by far 
the bjBSt.hiihertq proposed. It is followed in fhe present wipW. 
Boulenger’j phy lo^etic system stands as follows , 

^ ,Viperi<lae . 

- UropeteidUA Q' Opktkojjrlypha C. PrAUroglyphA AmMycaphitlidAe 


'L. 


UyitUdiie 


XehopAltkl»« Cd1ubr]<jlt»« A«^ypha 


HAvnu»> 


GUupcNiiidiuB 


Typhlupidae 

J that, the Boidw retalp xpbst prinpdtiv^ cWacter^ 
V primitive, hjut iin -yairioi^s/respebfs deeded, mainly 
owing 'to) burrowing habits/are the Ty^opidae watk the By- 
•sHdae,ahd'Wopehidaeas'a’lAmii»^ ' > ^ - 

branch, ^d' ^^on the bthiir ^1^4 4 K 
the Glaupoitodaa^ The solitary, 

Xenopeltis; . several ways 
Itttoitftcdkte brtii^ Boidae imd ‘ - , 

Me mppotKa. to wm.istarw {rps#., iioi^ ppmitiyo, 
deifettetMCi therefagw 'Ma.iik« ($roup, iMiding. bgr loss of tiui 
lots of tha'oeiiwald bone of tbe 

. * ■ I ” 'I . t ( i ; t .. ! ' , ’ I ' ' ' ’ . j ‘ , j . ik'. , j; { j ■ n, 


mandible to the aglyphous or innocuous Colubridae> whenen 
further diBerentiation in three new lines has* taken place ,y(;[) 
the harmless AmblycephaUdae as asiderissuej (2) the very poison* 
oufi proteroglyphous Elapida^,,(3) the moderat^y or incipiently 
poisonous Opistihoglypha, out of eome of which seem jto have arisen 
the venomous Viperidae. 

it No ectbpterygold : pterygoid hot extending to quadrate ; 'nb 
flup^temporal or squamosal ; ^elrotfUl forming a Sutura with nasal ; 
eomnoid present ; : vestiges of pelvis present 

24axillary vertifial, loosely attached^ toothed ; mandible toothless ; 
a ^iUjglc pair of pelvis bones ; Typhloptdac. 

Maxillary 'bordering the mouth, forming sutures with the pre- 
maxitiary, prefrontal and frontal, toothless; lower jaw toothed; 
p^ifbis and isohium present, the latter forming a symphysis; 
Gtskucaniidae, 

, ^topterygpid, present ; upper and lower jaws toothed. 

A. Oirohoid present ; prefrontal In contact With nasal. 

1. Vestiges of hind-limbs ; suptatemporal present. ’ 
Squsnmsal large, sasp^ing the quadrate : Boiias, 
Squamosal small, intercalated in tlie cranial wall : 

Ilysiidae. 

2. No vestiges of limbs ; squamosal absent : Uropeltidae. 

B. Coronoid absent ; squamosal present. 

1. Maxillary horizontal; pterygoid reaching quadrate or 

mandible. 

Prefrontal in contact with nasal : XenopelHdae. 

^ Prefrontal not in contact with nasal : Coltthridae. 

2. Maxillary horizontal ; pterygoid not reaching quadrate or 

mandible : A mblyce phalidae . 

3. Maxillary vertically erectile, perpendicularly to ectoplery- 

goid, and reaching quadrate or mandible : Viperidae. 

For ordinary practical purposes this synopsis is useless, most of the 
anatomical characters b^ig visible only in the macerated skull. 
The following characterization of the families is based upon more 
accessible features. 

Eyes vestigial or hidden ; lower jaw toothless ; without enlarged 
ventral scales : Typhlopidac. 

Eyes vestigial; teeth restricted to the lower jaw; without en- 
larged ventral scales : Glauconiidae. 

Eyes very small ; head not distinct ; , teeth in the upper and lower 
jaws ; ventral scales scarcely enlarged ; ; tail extremely short, ending 
obtusely and covered with peculiar scales : Uropeltidae. 

Eyes functional, free, with vestiges of the hind-limbs appearing as 
claw-Uko spurs on each side of the vent. 

Ventral scales scarcely enlarged : IlySii^tuc. 

Ventral scales transversely enlarged : Boidae, , 

Eyes free ; with a pair of poison-fangs in the front part of the 
mouth, carried by the otherwise toothless, much shortened, and 
vertically erectile maxillaries ; ventrsil scales transversely enlarged : 
Viperidae. 

All the remaining snakes cotabinr tiie follnwing characters : the 
maxillaries are tyt^lly horizontal^ not separately movable, witli a 
series of teeth* mandible is*t(abthed bift has fio eoronoid bone. 
There are no vesligss of limbe ck ‘of: theix* girdtefS.: The eyes are 
free. - ^ 1 . > : • . . 1, ■ . • ' . 

i the tip of the articular bone 
autifuny iridesefebt : Aipno- 


of 

pMMIklr. 

'Imthootd okental gpnwket the. ends of mterygoids are 
ihdriate* , . Hfsad thick and very 



groove betweoh the ehields of the 


mostly which 

.ve the body toveted' with 8m6oth./8nmy, uniform wloid scales. 

The ttieth ’ 1 quadrates 

idhnt olbEdoely loxWiird and ate wttaehod dWebtly <to the pfoOtics, 
Ofl^rto w Al|N»e||oe pf,squaiikoaala>. ^Ibo.preifOiitals are ^.lateral 
contact vyith the ntaw^s. The vestimpf to a 

single bOnOrOn each ride, and thbte ax^ ho trices' of limbs. The eyes 

are* bidden MdOldi Of and 

the haliros ol the hikler-jaW'are hot dlitOnEfIbiBl About tOi sj^ies 
of thete rather^ archaic inakes are kndww ; 'In adaptation to their 
tmirrowiiig Els hud wonW and' ibse^t diet; they &tv8 » undesgqne 
degradsit&tt; TMiail ikmoj^ very and somet^es 



a horh/spme. 'They 'a.^;:^deiy jh;qpic|^t.’i^i4 sn}^ 

tropiiaal«QantrMffi even fin auch aaEt^^ Island, 

hut they do aotioociar In NewOSaalandJ The chief gemeai Typhlope, 
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Typhlops bra-' 
minus (India), 
magnified. 


of which, for instance, T. braminus ranaes from southern Asia, the 
islands of the Indian Ocean and the Malay Islands to southern 
Africa. 

Family a. Qlauconiidab. — B urrowing like the Typhlopidae, which 
th6y much resemble extomally, but the maxillmies retain their 
normal position and are toothfess, teeth being restricted to the 
lower jaw, which is short, stout, and not dis- 
tensible. The pelvic girdle and the hind-limbs 
show the least reduction found in anv recent 
snakes, ilia, pubes and ischia being still distin- 
guislmble, the last oven retaining their sym- 
physis, and there are small vestiges of the femurs. 
Aliout 30 species, mostly of the genus Glaucoma, 
in south-western Asia, Africa, Madagascar, ihe 
Antilles and both Americas, G. dulcis ranging 
northwards into Texas, G. kumilts into California. 

Family 3. Ilysizpae. — M ostly burrowing. The 
scales Of the long, cylindrical body are smooth 
and small, scarcely enlarged on the ventral 
side. The tail is extremely short and blunt. 
The head is very small and not distinct from the 
neck, a usual feature in burrowing snakes and 
lizards. The gape of the mouth is narrow. 
The quadrate bones are short and stand rather 
verti^ly. The souamosals form part of the 
cranial wall, being firmly wedged in between the 
quadrate, prodtic and occipitu bones. Vestiges 
of the pelvis and hind-limbs are small, but they 
terminate in claw-like spurs which protrude 
yiG, 6. — Three between the scales on eimer side of the vent, 
Views of Head of as in the Boidae. The small eyes are some- 
times covered by transparent shields. About 
half-a-dozen species only are known in South 
America, Ceylon, the Malay Islands and Indo- 
China. They are viviparous like the Typhlo- 
pidae, upon which ^ey feed besides worms and insects. Ilysia 
8. Tortrix scytale, one of the " coral - snakes " of tropical South 
America, is beautiful coral-red with black rings, grows to nearly a 
yard in length, and is said sometimes to be worn as a necklace by 
native ladies. 

Family 4. Usopbltidae (Rhinophidae). — B urrowing snakes of 
Ceylon and southern India, with a very short tail, which ends in a 
peculiar, often obliquely truncated, shield, hence the name. The 
eyes are very small. Ine scales of the body are smooth and arc 
but little larger on the belly. The coloration is mostly beautiful, 
black and red. The Uropeltidae are in various rejects intermediate 
between the two last and the next family. The ouadrates are 
directly attached to the skull, the squamosals being absent. Teeth 
are carried in both jaws. Th^e are no vestiges of hind-limbs or of 
th^elvis. « 

These tail-shielded snakes, of which about 40 species are known, 
are viviparous and burrow in the ground, preferring damp mountain- 
forests. UropsUis grandis, the only species of the type-genus, is 
confined to Ceylon ; about 18 in. in length, it is blackish above, 
yellow below, often with small spots on the upper and the under 
surface, Rhinophis sanguinaus Uves in southern India ; it is black 
above with a bluish gloss, the belly is bright red with black spots, 
like ^e convex tail-shield. 

Family 5. Boioab. — T ypical, often very large, snakes, which have 
vestiges, of pelvis and hind-limos. the latter appearing as claw-like 
spurs oh each side of the vent. The scales of t£e upper surface are 
usually small and smooth, while those of the belly torm one broad 
series. The quadrate is carried by the horizontaUy^longated squa- 
mc^i whkh rests loosely upon the skuU. The prefrontals are in 
con^ct yrith the nasals. Sharp, recurved teeili are carried by the 
mandibles. Ihe pterygoids, palaWes, maxillarieB, and in the Fy thon- 
inae by w prema^djlaries also. The ^idae comprise some do 
speicieSf which have been grouped into maUy fancy genera. The 
range pf ^ ^mily extends over all the tropical and subtropical 
countries,, includiim idands, except New Zealand. 

Sub'damily x. jpythonincn * — ^With a piair of supraorbital bones 
betweep the prefrontal, firontal and postfrontal bones. The pre- 
maicillfl. generally carries a few small teeth. The subcaudal scales are 
mostly in two rows. The pythons (q.v,) are restricted to the palaeo- 
trppical and Australian regions, with the sole exception of Loxocemus 
bicolpr in southern Mexico. 

Sub-family 2, Bqinaa . — ^Without supraorbital bones. The pre- 
maxilla is toothlen. The subcaudal scales form mostly a single row. 
Widely di^butsd. Boa {q.v.) in tropical America and with two 
spades in Madagascar. Eunectes mufinus^ the Anaconda 

$.g, boUoB^ a small sand-snake from Oregon to Cahfoniia. 
Efvx also a sand-snake, from North Africa to Central 

Awk, and extendizu; into Greece. Enygrus, ranging from New 
Gnkea to tbb Ftji Islands, Casarca dussumim, dmenng from Boa 
chiefly W Ihe and stron^-loeeled scales, is owned to 

Round tslaad nea^Maurltiua. This makes the occurrence ol a 
spqoies pi Cotallus in Madagascar less remarkable, while all the 
owes five in Centrjd and South Amezica. 

Esmilly d' XinoFEt^TiDAn,^— One w^tss^ XonopolHs umicolw, in 
souu-OBStSrn Asia and Malay Islands. Botilenger rightly considers 


this Siake in various ways intermediate between the Il3rsiidae, 
Boidae and Colubridae. prefrontal bones are still in contact with 
the nasals as in the pievious families, but the coronoid bones of the 
mandibles are absent as in the remaining families, and this loss also 
occurs in the Boine Charina. The most remarkable feature is the 
dentary bone, which movably attached to the much-elongated 
articular bone (cf. Polyodontophis of Colubrinae), the movability 
being enhanced by the absence of the coronoid. The quadrate is 
short and thick, and is carried by the broad and short squamosal, 
which lies fiat against the skull, reminding in this respect of Ilysia. 
The smooth, black and brown scales of the back are h^hly iridescent, 
hence the ^neric name of this peculiar snake, which reaches the 
length of one yard. 

Family 7. Colubridae. — Maxillaries horizontal and forming the 
greater portion of the upper jaw, which is toothed like the lower 
jaw ; coronoid of mandible absent. Pterygoids connected with the 
quadrates which are carried by the squamosals, and these are loosely 
attached to the skull. Prefrontals not in contact with the basals. 
Fclopterygoids present. No ve.stiges of limbs or pelvis. This family 
comprises about nine-tenths of all recent species of snakM and is 
cosmopolitan, New Zealand being the most notable exception. The 
1300 to 1400 species contain terrestrial, arboreal and aquatic forms, 
many of which are highly specialized. 

Boulanger, adopting Dum6rir8 terms, has divided them into three 
parallel series : — 

A. Aglypha. — All the teeth are solid, and not grooved. Harmless, 
non-poisonous. 

B. Opisihoglypha. — One or more of the posterior maxillary teeth 
are grooved. Most of these snakes, which number about 300 species, 
are moderately poisonous. 

C. Proteroglypha. — The anterior maxillaiy teeth axe grooved or 

perforated." About 200 very poisonous species, e.g. cobra^'coral- 

snakes and sea-snakes. 

The second and third series containing only about 400 species, 
the Aglypha still present the appalling number of 1000 species, and 
even the grouping of this mass into three sub-families does not 
lighten the task of arranging the chaos, since one of these sub-familios 
contains only one, and tlie other but a very few species. We have 
therefore still 1000 species, all so closely allied that they together 
are but of sub-family rank. They possess few reliable characters ; 
their modifications are not weighty, and it is almost certain that some 
of these characters, and even combinations thereof, have been 
developed independently and in different countries. Many of the 
so-called genera, or groups of genera, are consequently not to bo 
used either as witnesses of blood - relationship or of geographical 
distribution. 

Some of the usual characters employed for systematic purposes, 
for the making of convenient keys, are the following : The number 
of rows of scales across the body and in a longitudinal direction ; 
shape and structure of scales, whether smooth or with a longitudinal 
keel ; arrangement of the snields on the head ; shape of the con- 
tracted pupil. Above all, the dentition, which exhibits almost endless 
modifications, in most cases is difficult to ascertain and to appreciate 
in its subtle distinctions. Internal, skeletal dharacters, useless for 
ordinary practical purposes, are the various apophyses on the 
ventral side of the vertebrae and the penial armaments fancied by 
Cope. 

it is impossible here to mention any but the more obvious genera 
and groups of colubrine snakes. 

Series A. Aclvpha.— S ub-family i. Aorochordinae.-^Thib few 
genera and species of these ugly-looktng snake* 9 xa moUtly aquatic, 
inhabiting rivers and estuaries of S.£. Asia: Init 0IW| watkopsis, 
lives on Ihe Isthmus of Darien, and another, SloUcxhaia, is found in 
the Khairifl. Hills of N.£. India. Aerochordus javoakus has no en- 
larged ventral shields ; the flat, viperish-loolang head is covered 
wiu small granules, with the eyes and nostrils weU on the upper 
surface. C^rydrw ranges from Madras to New Cuinoa ; the body 
and tail are laterally compressed and form a ventral fold which is 
covered with tiny scales like the rest of l^e body. The main 
anatomical justification of this sub-family is given by the postfrontal 
bones, whicn, besides bordering the orbits posteriorly, are ea^ded 
forwards so as to form the upper border of the orbits, separating the 
latter from the frontals. 

Sub-family 2. Colubrinae. — The postfrontal bones are restricted 
to the posterior border of the orbits. The maxilla^ and dentiury 
bones carry teeth on their whole length. This sub-wMnily contains 
about 1000 species ; few of them reach a length of more than two 
yards, some of the largest belonging to the Indian Zaooyse. Cory- 
pkodon, which grow to 10 ft. Most 01 them are oviparous. Some am 
more or less aquatic, others are absolutely arbore^, 
prefer dry, sandy or rocky localities according to their food. The 
sub-famiiy is cosmopolitan, excepting the New Zealand mb-regaon, 
and finds its natural N, limit on the pennanenily frozen unqmr^d, 
where hibernation is of course impossihle. 0^ a few uf the 
more than 120 genera can be mentioned here. . . 

Coft^ in Europe. Asia and Nmith America. C.^iifWmur s. 
Havescene s. aesculapsi was probably the species h^ld in veneration 
by the ancient Romans. It grows to a length Pi S' climbs e»> 
tremefy weU, feeds chiefly on mice, and beoomiea^vea^ tame. Its 
coloration varies from pale golden brown to black ; the scales are 
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smooth and shiny. Its original home is Italy and S.£. Etrope, 
whence it has spread N. into S. Germany « Its occurrence at )videly 
distant and isolated localities was formerly sCipposed to be due to 
its introduction by the Romans. C. corats, from the S. states of 
N. America far into S. America, roaches 8 ft. in length. C. (Pity- 
ophis) sayi, C. catenifer and others in N. America. 

Covonella^ widely distributed excepting Australia and S. America. 
C. austriaca s. laevis, the “ smooth snake " of Europe, in England, in 
Hampshire and Dorsetshire, eats chiefly lizards ; owing to ‘its 
coloration, which varies much, it is often mistaken for the viper. 
C. eetula is one of the many N . American species. Zamenis of Europe, 
A^a, N. Africa, N. and Central America, with many species, s.g. 
Z. mucosus the Indian *' rat-snake," Z. constrictor in the United 
States. Some species of the Central and S. American genus Uroiheca 
bear an extraordinary resemblance in coloration to the pretty, 
black, red and yellow poisonous Elaps. Dendrophis of India and 
Australia {e,g, D. pictus of India), and Leptophis s. Ahaetulla (e.g. 
L. liocerus, neotropical) may be taken as examples of long and slender 
tree-snakes. 

TropidonotuSj with near loo species, is cosmopolitan with the 
exception of New Zealand. Some of ^e species, like the Indian 
r. quincuneiatus and T. stolatus and the N. American T. ordinatus^ 
are perhaps more abundant as regards the number of individuals 
than any other snake. T. natrix, the grass or ringed snake, is very 
common in Eureme, including England but not Scotland or Ireland : 
easily recognizeci even at a distance by two yellow or white spots 
which it has behind its head. It grows rarely to a length of 4 ft. ; 
it never bites, and feeds chiefly on frogs, toads and fishes, but mice 
are never taken. Its eggs, which are of the size and shape of a 
dove's egg, and from fifteen to thirty in number, are deposited in 
mould or under damp leaves, and are glued together into one mass. 

Polyodontophis of Madagascar, S.E. Asia and Central America is 
remarkable for having the dentary bones loosely attached to the 
apex of the elongated articular bone. Calamaria of Indo-China is 
an example of burrowing snakes, with a short tail and small eyes ; 
in Typklopophis of the PhiUppines the eyes are concealed. 

Sub-family 3. Phachiodoniidae, represented by Dasypeltis sedbra 
of tropical and S. Africa. Characterized by possessing only a few 
teeth, on the posterior part of the maxillaries, on the palatines and 


Coronelline Nymphophidiwm, the same effect is reached by two 
prominences at the base of the skull. 

Series B. Opisthoglyfha. — One, or a few, of the posterior 
maxillary teeth have a groove or furrow in front, which conducts the 
secretion of the enlarged upper labial glEinds. They are all more or 
less poisonous, paralysing meir prey before, or during the act of 
swallowing ; the poison-fangs .standing so far back in the mouth, 

ands 


IS poisonous, 

allowing; tl ^ ^ . 

these snakes cannot easily inflict wounds with them on man ; more- 
over, the poison is not very strong and not available in large quan- 
tities. It may well be doubted whether the Opisthoglypha form one 
genuine group instead of a heterogeneous a.ssembly. They comprise 
about 300 species of terrestrial, arboreal and aquatic forms, and as 
a group they are almost cosmopolitan, including Madagascar, but 
excepting New Zealand. 

Sub-family i. Nostrils lateral; dentition 

well developed. Long-tailed, terrestrial and arboreal forms. The 
tree-snakes are mostly green above with the under parts white or 
yellow, 

CoelopeltiSf with concave, or ^ooved scales; C. laccrtina s. 
monspessulanusj one of the largest European snakes in Mediterranean 
' ' Ash 


countries and south-western 
iJipsadofnorphuSj Dipsas, 


isia. 
Leptognathus, 


Dryophis, Dendrophis 
and other closely allied genera are typical, very long-bodied and long- 
tailed tree - snakes, chiefly tropical. The graceful form of thsir 
body, the elegance and rapidity of their movements, and the ex- 
quisite beauty of their colours have been the admiration of all who 
have had the good fortune to watch them in their native haunts. 
The majority lead an exclusively arboreal life ; only a few descend 
* * “ ■ foo ’ .... 


They prey upon every kind of 
irds, drc. 



to the ground in search of their food, 
arboreal animal — birds, tree-frogs, tree-lizmcls, 'dre? All sem to be 
diurnal, and the larger kinds attain to a leng^ of about 4 ft. The 
most beautiful of all snakes are perhaps certain varieties of Chry~ 
sopelea ornata, a species extremely common in the Indian Arehi- 
pclago and many parts of the continent of tropical Asia. One of 
these varieties is black, with a yellow spot in the centre of each scale ; 
these spots are larger on the back, forming a scries of totrapetalous 
flowers ; the head is similarly ornamented. Another variety has a 
red back, with pairs of black crossbars, the bands of each pam being 
separated by a narrow yellow space ; sides brown, dotted with black ; 

belly dark green, the outer portion 
of each ventral shield being yellow, 
with a blacki^ spot. 

The features by which the tree- 
snakes are distinguished are still 
more developed in the wh4>-8nake5 
(Dryophis), whose excessively slender 
body nas been compared to the cord 
of a whip. Although arboreal, like 
the former, they are nocturnal in 
their habits, having a horizontal 
instead of a round pupil of the eye. 
They are said to be of a fierce dis- 
position, feeding chiefly on birds. 
In some of the species the elongate 
form of the head is still more ex- 
aggerated by a pointed flexible 
appendage of the snout (Passmfa), 
half an inen 


which may be near^ I 


^ as in the 
The Mexican 


Fio. 7 . — Dasypeltis unicolor, in the act of swallowing an egg. Nat. size. 


dentaries ; 
have ifengly develc 
enamel, asl^s often 
pierce tte besoj 
seems to consist of 




regioi 

(not provided with a cap of 
I), 'which are directed forwards and 
'The principal diet of these peculiar snakes 
In Cape Colony they are known as 



" eyervreter," i.e, egg-eater. A snake, scarcely 20 in. in length, and 
with a body not thicker than a man's little finger, is able to swallow 
a hen's egg, a feat which seems quite impossible. As the egg passes 
at last through riie alarmingly distenoed neck, the snake makes 
some slight contortions and the swelling collapses, the shell having 
been filed through by the saw-like apparatus, ^ilst the contents 
are thus retainer without loss, the crumpled shell is then vomited 
out. This peculiar arrangement occurs also in an Indian snake, 
Elaehistor^ wMch represents, however, a sub-family of the Opistho- 
glypha. u another, probaoly also egg-eating snake, the Indian 


in length,' or leaf 
Madagascar Langaha. 

Trimorp hodon much resemble 
viperinc snakes with the flat, tri- 
angular head, narrow neck, slit-like 
pupil and pugnacious disposition. 
A still more remarkable resemblance 
exists in the shape and striking, red, 
black and yellow coloration b^een 
Scolecophis aemulus of Chihuahua 
and the poisonous Elaps fulvius, the 
American coral-snake, but Cope has 
been careful to point out that these 
two creatures are not known to 
^habit the same district. 

Sul^family 2. Elachistodontidae . — 
Represented by Elachistodon westermanni of Bei^l, with the same 
peculiar dentition and with sharp hypapophyres on the vertebrae of 
the lower neck, as described of Da^ettis (see above). - 
Sub-family 3. Homalopsinae . — 'nie nostrils of these absolutely 


ugly-looking species 

from Bengal to Australia. Cerherus rhynchops . 
bea, Homalopsis ; Hipistes hydrinus of Siam has a com] 
and much resembles the 


^lum- 


7le8 the HydropUnae in general appeamice afl 4 ^ 
I. Hgrpston of Cambodia has apair Of long t^htules 
is said to have a partly vegetable diet I 


partly marine life, 
on tlie snout and is said* to] _ 

Series C. Protbroglypha.— The anterior maaiUoty teeth are 
deeply grooved, or so folded as to appear hollow c^ perforate(i. 
Behind these enlarged poison-fange fbliows a series of sm^ler, sOUd 
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toeth, henc^ the term proteroglypha/' which is intended to mean 
that the anterior teeth are grooved. These snakes are all very 
poisonouS) mostly viviparous and found in all tropical and sub- 
tropical countries^ with the exception of Madagascar and New 
Zealand. 

Su 1 >-faunily i. Elapinas. — ^Terrestrial, with a cylindrical tail, 
comprising about 1 50 species which have been grouped into numerous 
genera, mostly upon very slight differences. The most remarkable 
are the following. Naja tripudians and N. haje, the cobra {q.v.). 
The largest species is the N, bungarus s. elaps, the '' hamadryad/' 
" snake-eating cobra," or king-cobra of Indian countries, reaching 
more than 12 ft. in length, and living mainly upon other snakes. 
Sepedon haemachates, of S. Africa, is named by the Boers " roode 



Fig. 8.: — Indian Whip-Snake. Passerita myeUrixans. 


koper kapel " or " xing-hals," i.s. banded neck, the latter name 
bemg, however, often applied also to the cobra. It resembles in colour 
some varieties of the latter snake, and, like this, it has the power, 
ttough in a less degree, of expanding its hood. But its scales are 
keeled and its form is more robust It is equally active and oourage- 
oue> not rarely attacking persons who approach too near to its 
reswg-place. In confinement it evinces great ferocity, opening its 
month and erecting its fangs, from which the poison is seen to fiow 
in drops. During such periods of excitement it is even able, by the 
pressure of the mnsdes on the poison-duct, to eject the fluid to some 
distance } hence it shares with the cobra a third Dutch name, that 
of “ spnw slang " (spitting snake). It grows to a length of a or 3 ft. 
Another kind is the " schapsticker " (sheep stinger), 5 . rkombxtdus. 
It it extremely common in S. Africa, and extends m N. along the 


£. as Arell as W. coast. It is of smaller size tlian the precedmg, and 
causes more injury to anini^. such as sheep, dogs, Ac. than to man. 
It varies in colour, but a black mark on the head like an inverted V 
remains nearly always visible. 

The species of Bungarus, four in number, are extremely common 
in India, Burma, and Oeylun, and are distinguished by having only 
one row of undivided sub-caudal shields. Three of the species have 
the body ornamented with black rings, but the fourth and most 
common (B. cosru/sus), the 
" krait " of Bengal, possesses a ^ 
dull and more uniform colora- 
tion. The fangs of the bunga- 
I rums are shorter than those of 
the cobras, and cannot penetrate 
I so deeply into the wound. Their 
j bite IS therefore less dangerous * 

I and the effect on the general 

I system slower, so that tiierc is Fig. 9. — Head of Hirpiton 
more prospect of recovery by tentaculatum, 

treatment. Nevertheless, the 

krait is probably the most destructive snake to human life in India, 
since it is very common and often creeps into the houses. 
Doliophis iniestinaiis of Indo- China has enormously developed 
poison glands, which extend down the whole anterior third of the 
body, in front of the heart. 

No part of the world possesses so many snakes of this sub-family 
as Australia, where, in fact, they replace the non-venomous colubrine 
snakes ; many of them are extremely common and spread over a 
considerable area. Fortunately the majority are of small size, and 
their bites are not followed by more severe effects than those from 
the sting of a hornet. Only the following are dangerous to man and 
larger animals: the " death-adder," Acanthopis antarcHcus, 'tasily 
recognized by the pecuUar end of the tail wliich is compressed and 
terminates in a thin homy spine ; common throughout Australia 
to the Moluccas, scarcely one yard in length ; the black snake " 
{Pseudechis porpkyriacus),]ikiiVfis^ common throughout the Australian 
continent, especially in loi^ marshy places, and upwards of 
6 ft. in length ; it is black, with each scale of the outer series red 
at the base ; when irritated it raises the fore part of its body and 
flattens out its neck like a cobra, the females are sometimes known 
as " brown adders " ; the " tiger-snake," Notechis scutatus (s. 
Hophcephalus curtus). with a similar distribution, and also 
common in Tasmania, from 5 to 6 ft. long, and considered tlie most 
dangerous of the tribe. Good descriptions and figures of all these 
suakes arc given in Krefft's Snakes 0/ Australia (Sydney, 1869, 

genera of the Elapinae lead a more or less burrowing life ; 
their body is of a uniform cylindrical shape, terminating in a abort 
tail, and covered with short polished scales ; their head is shoit. 
the mouth rather narrow, and the oye small. They are the tropical 
American Elaps, the Indian Callophis, the African Poecilophie end 
the Australian Vermicella, The majority are distinguished bv ttie 
beautiful arrangement of their bright and highly ornamental coiolirs ; 
many species ox Elaps have the pattern of the so-called coral-stuikes, 
their bexly bemg encircled by black, red and yellow rings — a pattern 



FtG. lo.-^A Poisonous Snake {Elaps fulviui) swaUowing a similatly 
coloured Opisthoglyphous Snake {Homalocras^ism semicinctum}* 
which is peculiar to snakes, venomous as wcU as, noiji-veno^us, of 
the fauna of tropical America. Although the poison of these wpw- 
mouthed snakes is probably as virulent as mat of the pnMediog, 
man has much less to fear from them, as they bite oxdy great 
provocation. Moreover, their bite must be frequenUy wit^ut serious 
efbevt, owing to ^eir narrow mouth and the soiaUaue of poison- 

fangs. They are also compatativ^y of small siee^ ox% a ,fe^ 
rardy exceeding a length of a ft., hr instance JaWf fummy 
extends into the S. states of N. America. 
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Sub-faimly 2. Hydrophinae. — Tail laterally compressed ; mAine. 
pi sea-snakes some Ally species are knoym. All are inhabitants of 
the tropical Indo-Pacific ocean, and most numitrous in and about tiie 
Persian GuH, m the East Indian Archipelago, and in the seas between 
S. Japan and N. Australia. One species which is extremely common 
{Pfflamis bicolor), and which is easily recognized by the black colour 
of its upper and the yellowish tints of its lower parts (both colours 
being sharply defined), has extended its range W. to the sea round 
Madagascar, and E. to the Gulf of Panama. One species, however, 
Distira semperi, is confined to tlic landlocked freshwater l^ke Taal 
at Luzon in the Philippines. Sea-snakes are viviparous and pass 
their whole life in the water ; they soon die when brought on shore. 
The scale.s are very small, often very much reduced, and there are 
frequently no enlarged ventrals on the compressed belly, but Platurus 
has broad ventrals. Their motions in the water are almost as rapid 
as they are uncertain and awkward when the animals are removed 
out of their proper element. Their nostrils arc placed quite at the 
top of the snout. These openings are small and provided with a 
valve interiorly, which is opened during respiration, and closed when 
the animal dives. They have very capacious lungs, extending back- 
wards to the anus ; by retaining air in these extensive lungs they are 
able to float on the surface ol the water 
and to remain under water for a consider- 
able length of time. Sea-snakes shed their 
skin frequently ; but it peels off in pieces 
as in lizards, and not as in the freshwater 
snakes, in which the integuments come 
off entire. Several species are remarkable 
for the extremely slender and prolonged 
anterior part of the body, and very small 
head. The eye is small, with round pupil, 
which is so much contracted by the light 
when the snake is taken out of the water 
that the animal becomes blinded and is 
unable to hit any object it attempts to 
strike. The tongue is short, and the sheath 
in which it lies concealed opens near to the 
front margin of the lower jaw ; scarcely 
more than the two terminating points are 
exserted from the mouth when the animal 
is in the water. The mouth shuts in a 
somewhat different way from that of other 
snakes : the middle 01 the rostral shield is 
produced downwards into a small lobule, 
which prevents the water from entering 
the mouth; there is generally a small 
notch on each side of the lobule for the 
passage of the two points of the tongue. 
The food of sea-snakes consists entirely 
of small flsh; among them species with 
very strong spines. As all these animals 
are killed by the poison of the snake 
before they are swallowed, and as their 
muscles are perfectly relaxed, tlicir armature 
is harmless to the snake, which begins to 
swallow its prey from the head, and de- 
presses the spines as deglutition proceeds. 
Sea-snakes belong to the most poisonous 

pio. II. Sea-Snake species of the whole order. Accidents are 

Pelamis bicolor. * rarely caused by them, because tlicy are 
extremely shy and swim away on the 
least alarm ; bat, whoa snrphsed in the submarine cavities forming 
their natural nflxeatn, they, will, Uhe any other poisonous torrestri^ 
snake, dart ^ tho diatt&rmhg object ; and, when out of the water, 
they attempt, to bite every n^ect near them, even turning round to 
wound thefr own bodies. cannot endure captivity, dying in 

the course of two or three daySi even when kept in capacious tanks. 
The greatest size to wbinh some species attain, accordmg to positive 
observation, is about 12 ft, and therefore far short of the statements 
as to the length of the so-called sea-serpents Boulenger has 

written an interesting account of sea-snakes m Natural Science, i. 
(1892), p. ^4 seq. 

Eainily 1 if m6/y^«pMfdas.^The pterygoids are widely separated 
from this ^adrates, not tea^ching beyond the level of the occipital 
condyle. This condiiibn can be ascertained without dissection, 
when mouth is opened widely. The squamosals are reduced to 
pad-like Vestiges. Other^lriae these snakes agree with the aglyphous 
Colubridae. Externally they are easily distinguished by the absence 
.of a longitudinal groove on the. skin. The head is thick, very distinct 
from thaneckand the pupil is vertical, so that these harmless snakes 
look rather viperish. About 30 species, with several genera, arc 
known from the oriental and neotropical regions. AmblycephatuSf 
s.g. with compound body, in S.S. Asia. 

^mily 9. Viperidae.— 7 h 9 ma^laaries are very short, movably 
plVdtmgupon the prtifrontals and also attached to the ectoj^rygoids, 
sd '^t they can ne weted together with the large poison fangs, 
tdiiich^besiaes reserve teeth, are the only maxillary tooth. There are 
also teeth on the patatifiel anterior portion of the pterygoids, and 
dh the jiboft dentariea. The short squaniosals jite very loosely 
attached to the skull. The pfetfrimtalr are not in contact with the 



nasals. The poison-fangs are ** solenoglyphous,*' perforated, havmg 
a wide hole on the anterior side at the base, in connexion with the 
duct of the large, paired, poison-glands, the presence of which adds 
considerably to the characteristic broadness of tlie head. The hole 
leads into a canal, which opens as a semi-canal towards the end of 
the tooth. The supply of reserve teeth is indefinite ; frequently one 
or two are lying ready and of equal size to the functional fangs. 

All the Viper idae are very poisonous and all, except the African 
Airactaspis, are viviparous. They include terrestrial, semi-aquatic 
and burrowing types ; none of tliem with any signs of degradation ; 
on the contrary they belong to the most highly organized of snakes. 
The family is cosmopolitan, excepting ^ladagascar and the whole of 
the Australian region. 

Sub-family i. Viperinae, vipers or adders. — Without an ex- 
ternal pit between eye and nose, and the maxillary bone is not 
hollowed out above. Absolutely restricted to the Old World, with 
9 genera comprising about 40 s^ies. 

Sub-family 2. Crotalinae. —With a deep cavity or pit on either side 
between the eye and the no.se, lodged in the hollowed-out maxillary 
bone. The lining of these pits is amply supplied with branches from 
the trigeminal nerves, but the function is still quite unknown. About 
60 species of pil-vipers are recognizable. They can easily be divided 
into 4 genera : Crotalus and Sistrurus with a rattle at the end of 
the tail and restricted to America (see Rattlesnake); secondly, 
pit-vipers without a rattle : Ancistrodon, with large shields covering 
the upper surface of the head ; witli about 10 qiecies, e.g. A. halys in 
the Caspian district, others in the Himalayas, Ceylon and Sunda 
islands. Notable American species are the following : A. piscivorus, 
the “ water-viper from Carolina and Indiana to Florida and Texas. 
This creature is semi-aquatic and lives chiefly on fishes ; it grows to 
a length of about 5 ft. ; the general colour is reddish to dark brown, 



Fig. 12 . — Lachesis viridis of India. 


even blackish, with darker cross-bands or C-sbaped markingi; a 
dark, light-edged band extends from the eye to . Ike angle of 
mouth. The under parts are yellowish, more or toss spotted or quite 
black. A. contortrix the moocasin«>snake or copper-head^ ' .to 
called because of its yellow to pink or^ale-brown ground ociOttr». 
with dark crossbars or triangular maikiB. The under nurfapo tia 
y^low to reddidi, with dark specks. FuU-grown specineiioiafe 
about I yd . in length. The moccasm-snaikaTaAges from MaasacliusettB 
and Kansas to Florida and Texas and into Mexico, preferring swampy 
localities or meadows with high gmas, where hunts fi6r smal} 
mammals and birds. It is easily distinguished irom other North 
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American pLWpeta by the posMasion of a loroal shield, 1.0. a shield 
intercalated between the two preoculars and the posterior nasal ; 
below the lore^ lies the pit. 

The moccasin and the water-viper have occasionally been men- 
tioned under the name of Trigonocephalus cenchris^ one of the many 
8)monvins. 

Lachesis has the upper surface of the head covered with very 
small shields, or with scales, and contains about 40 species, in 
and Central America, the Antilles and also in S.E. Asia. The most 
ill-famed is L. s. Bothrops s. Craspedocephalus lanceolatus, which 
inhabits the greater part of S. America, extending into Mexico and 
the Lower Antilles, notably Martinique, Guadaloupu and Santa 
Lucia, whearo it is known as the " E'er de Lance " ; Mexicans call it 
“ rabo dc hueso " or bone-tail, on account of the curiously coloured 
and spike-like tip of the tail. It is a very quick and highly irascible 
beast and oven known to turn on its pursuer. It grows to a Icngtli 
of 6 ft., lives in swamps, plantations, forests, on the plains and on the 
hills, and is very prolific, producing dozens of young, which at birth 
are 10 in. long and as vicious as their parents. 

L. $. Trimeresurus gramineus s. vi/idis s. erythurus is one of the 
Asiatic species, ranging over the whole of India to Hong-kong, Timor 
and even to the Andaman and Nicobar Islands. It is arboreal, 
bright green above ; the end of the prehensile tail is usually bright 
red. (H. F. G.) 

SNAPDRAGON, or Antirrhinum (Gr. />ts, ^vos, snout, 
from the shape of the flower), a plant of the natural order 
Scrophulariaceae native to central and south Europe, 

occurring as an alien on old walls in Britain. It is an old-fashioned 
garden perennial of easy cultivation. Antirrhinum majus, sown 
m heat, and forwarded until the general time for planting out, 
becomes a summer annual, and may be so treated ; but under a 
slower and more hardy regime it may be sown in boxes in August, 
and pricked off into other boxes and wintered in a frame. So 
treated, and planted out in well-prepared beds of good friable 
garden soil, it will become very showy and effective. The “ Tom 
Thumb ” or dwarf strain, obtainable in self and mixed colours, 
is a very valuable plant for bedding. The named sorts are pro- 
pagated by cuttings, and wintered in a frame. Soihe of the 
double - flowered sorts are interesting. There are forrtis witli 
white, yellow, rose, crimson, magenta, and variously mottled and 
striped flowers, some of them of great beauty, but the named 
sorts are too fugitive to make it desirable to record a list. 

8NBEK, a town in the province of Friesland, Holland, to the 
west of Sneek lake, 14 m. by rail S.S.W. of I^euwarden, with 
which it is also connected by canal. Steam tramways connect 
it S.E. with Heerenveen and N.W. with Bolsward and Harlingen. 
Pop. {1900) 12,075. Sneek is one of the great butter and cheese 
markets of the province. One of the former city gates (1615) 
remains, and there are a town hall, communal buildings (1863), 
court-house, weigh -house, synagogue and churches of vaiious 
denominations, m one of which is the tomb of the naval hero 
of the 16th century, Lange or Groote Pier (Long or Great Peter). 
The horse-fair of Sneek is widely attended, and mere a a consider- 
able activity in trade and shipping. 

8NIBZIN0 ( 0 . Eng. fniosung, from fneosan, to sneeze, cf. 
Dutch fnienen, allied to the obsolete neeze, and ultimately to be 
referred to root seen in Gr. to breathe ; the initial s 
is due to association with numerous words, such as snort, snuflf, 
snore, &c.), a violent expiration of air from the nose and mouth ; 
it is an involuntary reflex respiratory act ; caused by irritation 
of the nerve-endings of the mucous membrane of the nose or 
by stimulation of the optic nerve by a bright light. The irrita- 
tidn may be due to the swelling of the. nasal mucous membrane, 
which occurs in catching cold, sneezing being often a premonitory 
or accompanying symptom, or to foreign bodies in the nose, as 
by inhalation of snuff or other “ errhines ** or ** sternutatories.’* 
A venerable and widespread belief survives in the custom of 
saying “ God bless, you ” when a person sneezes. The Hindus 
say ‘"live,” to which the answer ” With you ” js given (E. B. 
lyior, Primitive Culture, i. loi). A sneeze was considered a 
sign or omen from the gods by the Greeks and Romans ; it was 
one of the many common everyday occurrences which if coming 
at an important moment could be interpreted as presaging the 
future. There are many allusions to it in classical literature, 
Honier, Od» xyii. 561, Plutarch, Themist. 13, Xenophon, 
Anai* iii. a and Catullus, Carnu 45. There arc references to it 
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in R&bbinical literature, and it has been found in Otaheite, 
Florida and the Tonga 

SNELL, HANNAH (1723-1792), the “female soldier,” was 
bom at Worcester on the 23rd of April 1723, being the daughter 
of a hosier. In order to seek her husband, who had ill-tr^ted 
and abandoned her, in 1745 she donned man’s attire and enlisted 
as a soldier in Guise’s regiment of foot, but so::i deserted, and 
shipped on board the sloop “ Swallow ” under her brother-in- 
law’s name of James Gray. The “ Swallow ” sailed in Boscawen’s 
fleet to the East Indies, and took part in the siege of Araapoug. 
Hannah served in the assault on Pondicherry and was wounded, 
but she succeeded in extracting the bullet without calling in a 
surgeon. When recovered she served before the mast on the 
“ Tartar ” and the “ Eltluun,” but when paid oS. she resumed 
woman’s costume. Her adventures were publislied as The 
Female Soldier, or the Surprising Adventures oj Hannah Snell 
(1750), and she afterwards gave exhibitions in military uniform 
in London. She died insane in Bethlehem Hospital on the 8th 
of February 1792. 

SNELL, JOfiOf (1629-1679), founder of the SneU exhibitions 
at Oxford was born in 1629 in Ayrshire, Scotland, ^the son of 
a blacksmith. He joined the royalists during the civil war, and 
fought in several battles, including Worcester. Thereafter he 
took refuge in Cheshire, where he met Sir Orlando Bridgeman, 
whose clerk he became, being raised to the offices of court-crier 
and seal-bearer as his patron was promoted to those d judge 
and Lord Keeper. Later he was secretary to the Duke of 
Monmouth and had the management of his Scottish estates. 
He died at Oxford on the 6.th of August 1679, leaving a bequest 
for sending students from Glasgow University to an Oxford 
college or hall. The Court of Chancery decided in 1693 that 
Balliol should receive the benefleiaries. 

SNSLU WILLBBRORD (1591-1626), commonly known as 
Sneluus, Dutch astronomer and mathematician, was born gt 
Leiden in 1591. In 2613 he succeeded his father Rudolph Sqell 
(1546-1613) as professor of mathematics in the university of 
Leiden. In 2615 he planned and carried into practice a njew 
method of finding the dimensions of the earth, by determining 
the distance of one point on its surface from the parallel of 
another, by means of a triangulation. His work Eratestimes 
Batavus, published in 1617, describes the method and gives 
as the result of his operations between AJkmaar and Bergen^- 
Zoom a degree of the meridian equal to 55,100 toises^ 117,449 
yds. (A later recalculation gave 57,033 toisesB^ 121,569 yds., 
after the application of some corrections to the measures indicated 
by himself.) . Snell also distinguished himself as a mathematician, 
and discovered the law of refraction, in 1621 (see Light). He 
died at Leiden on the 30th of October 1626. 

In addition to the Eratosthenes Baiavus he published Cyclome^fia 
sive de circuit dimensione (1621), and Tiphys Batavus s, Himodremieef 
de navium cursihus et re navali (1624) . He also edited CoeH et sideruhi 
in eo errantium ohservaHones Hassiaeae fx6i8), coniaming the astro- 
nomical observations of Landgrave William XV. of Hesae. A trigo- 
nometry {Doctfina triangulcrum) by him was published a year 
his death. 

SNIPE ( 0 . Eng. Snite, Icel. Snipa, Dutch Snip, (jQT* fSchnt^fe), 
one of the commonest Limicoline birds, in high nd less 
for the table than for the sport it a 0 ords. It is Jme Scolppax 
gallinago of Linnaeus, but by later writers it has been s^spamted 
from that genus, the type of wliicli is the Woodcock (q.vX 
and has been named Gallinago caelestis, 7 hou|^ considerable 
numbers are still bred in the British Islands, notwittlStanding tb6 
diminished area suitable for them, most of those tlit fall to Ae 
gun are undoubtedly of foreign origin, arriving from Scandibh^^ 
towards the close of summer or later, and ipany tyill , piuts^y 
the winter if the weather be not too severe, while the ho^-pred 
birds emigrate in autumn to return the following spring. T)f 
later years British markets have been diiefly su|itpHed°from 
abroad, mostly from Holland. ' ' , 

I’he variegated plumage of the Snipe is subject to mo inebn- 
sideraUe Variation, especially in the extent of markif^s 
on the belty, flanks and axillaries, while cxtiinpleB'are 
seen m which no trace of white# and hardly any ojf biiiff or igrey# 
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Ib visible^ the place of these tints being taken by several shades 
of chocolate-brown. Such examples wert long considered to 
form a distinct species, the S, sabinii, but its invalidity is now 
admitted. Other examples in which bufE or rust-colour pre- 
dominates have also been deemed distinct, and to those has been 
applied the epithet russaia. Again, a slight deviation from the 
ordinary formation of the tail, whose rectrices normally number 
14, and present a rounded termination, has led to the belief 
in a species, S. brehmi, now wholly discredited. But, setting 
aside two European species, there are at least a score, belonging 
to various parts of the world. Thus N. America produces 
(r. wilsoniy so like the English Snipe as not to be easily distin- 
guished except by the possession of 16 rcctrices, and Australia 
has G. australis y a larger and somewhat differently coloured 
bird with 18 rectrices. India, while affording a winter resort to 
the common species, which besides Europe extends its breeding 
range over the whole of N. Asia, has also at this season the 
Pin-tailed Snipe, E. stenuray in which the number of rectrices 
is still greater, varying from 20 to 28, it is said, though 22 seems 
to be the usual number. This curious variability, deserving 
more attention than it has yet received, only occurs in the outer 
feathers of the series, which are narrow in form and extremely 
stiff, there being always 10 in the middle of ordinary breadth. 

Those who 'Only know the Snipe as it shows itself in the shoot- 
ing-season, when without warning it rises from the boggy ground 
uttering a sharp note that sounds like scape y scape, and, after a 
few rapid twists, darts away, if it be not brought down by the gun, 
to disappear in the distance after a desultory flight, have no con- 
ception of the bird's behaviour at breeding-time. Then, though 
flushed quite as suddenly, it will fly round the intruder, at times 
almost hovering over his head. But, if he have patience, he will 
see it mount aloft and there execute a series of aerial evolutions of 
an astounding kind. After wildly circling about, and reaching a 
height at which it appears a mere speck, where it winnows a 
random zigzag course, it abruptly shoots downwards and aslant, 
and then as abruptly stops to regain its former elevation, and 
this process it repeats many times. A lew seconds after each of 
these headlong descents a mysterious sound strikes his ear- 
compared by some to drumming and by others to the bleating 
of a sheep or goal,' which sound evidently comes from the bird 
as it shoots downwards, and then only. It is now generally 
accepted that these sounds are produced by the vibration of the 
welw of the outer tail-feathers, the webs of which are modified. 
A similar sound may be made by affixing those feathers to the 
end ot a rod and drawing them rapidly downwards in the same 
position as they occupy in the bird's tail while it is performing 
the feat.® The air will also ring with loud notes that have been 
syllabled tinker, tinker, tinker, while other notes in a different key, 
something Kke djepp, djepp, djepp rapidly uttered, may be heard 
as if in response. The nest is dways on the ground, and is a 
rather deep hollow wrought in a tuft of herbage and lined with 
dry grass-leaves. The eggs are four in number, of a dark olive 
colour, blotched and spotted with rich brown. The young when 
freshly hatched are beautifully clothed in down of a dark maroon, 
variegated with black, white and buff. 

The Double or Solitary Snipe of English sportsmen, 5 . major, a 
laiger species, also inhabits N. Europe, and may be readily re- 
cognized by the white bars in its wings and by its 16 or occasion- 
ally 18 rectrices. It hafe also a very different behaviour. When 
flushed It rises without alarm -cry, and flies heavily. In the 
bxieedS^v season much of its lovc-peHormance is exhibited on the 
ground, and the sounds to which it gives rise are of another 
charac^; but the exact way in which its “drumming" is 
effected not been ascertained. Its gesticulations at this time 
have been well described by Professor Collett in a communication 

^ Heaoe in many languages the Snipe is known by names signifying 
*' Fl3ring Goat," Heaven’s Ram," as in Scotland by " Heather- 
bleater."* 

♦ Cf. Moves, Oefvers, K, Vei.^Ahad, Fork. (1856), pp. a 75-*77 (transl. 
Nadmemniay 1858, pp. 117), and Proc, ZooL Soc%eiy (1838), p. 202, 
with WoHey’s remarks thereon, ZooL Garten (1876), pp. 204-408 ; 
P. H. Bihr {Proc. Zool. Soe. of umdoHy 1907, p. 1%) has given a full 
account Of the subject, with diagrams of the modified feathers. 


to H. E. Dresser’s Birds of Europe (vii. 635-637). It visits 
Great Britain every year at the close of summer, but in 
very small numbers, and is almost always seen singly— not un- 
commonly in places where no one could expect to find a Snipe. 

The third species of which any details can here be given is the 
Jack-* or Half-Snipe, S. gallintda, the smallest and most beauti- 
fully coloured of the group. Without being as numerous as the 
common or full Snipe, it is of frequent occurrence in Great Britain 
from September to April (and occasionally both earlier and later) ; 
but it breeds only, so far as is known, in N. Scandinavia and 
Russia ; and the first trustworthy information on that subject 
was obtained by J. Wollcy in June 1853, when he found several of 
its nests near Muonioniska in Lapland,* Instead of rising wildly 
as do most of its allies, it generally lies so close as to let itself bo 
almost trodden upon, and then takes wing silently, to alight at 
a short distance and to return to the same place on the morrow. 
In the breeding-season, however, it is as noisy and conspicuous 
as its larger brethren while executing its aerial evolutions. 

As a group the Snipes are in several respects highly specialized. 
We may mention tlic sensitiveness of the bill, which, though to some 
extent noticeable in many Sandpipers {q.v.)y is in Snipes carried to 
an extreme by a number of filaments, ^longing to the fifth pair of 
nerves, which run almost to the tip and open immediately under the 
soft cuticle in a series of cells that give this portion of the surface of 
the prcmaxillai ies, when exposed, a honeycomb -like appearance. 
Thus the bill becomes a most delicate organ of sensation, and by its 
means tlie bird, while pfobing for food, is at once able to distinguish 
the nature of the objects it encounters, though these are wholly out 
of sight. So far as is known the sternum of all the Snipes, except 
the Jack-Snipe, departs from the normal Limicoline formation, a fact 
which tends to justify the removal of that species to a separate genus, 
Limnocryptes} (A. N.) 

SNIP SNAP SNOREM, an old game at cards, sometimes called 
Earl of Coventry, There are several methods of playing, but in 
the commonest a full whist pack is used and any number of players 
may take part. The pack is dealt, one card at a time, and the 
eldest hand places upon the table any card he likes. Each player 
in his turn then tries to match the card played just before his, 
making use of a prescribed formula if successful. 'Thus, if a king is 
played, the second player lays down another king (if he can) 
calling out “ Snip 1 " The next player lays down the third king, 
saying “ Snap I and the next the fourth king with the word 
“ Snorem." A player not being able to pair the card played may 
not discard, and the holder of “ Snorem " has the privilege of 
beginning the next round. The player who gets rid of all his 
cards first wins a counter from his companions for each card kill 
held by them. 

SNOILSKY, CARL JOHAN OUSTAF, Count (1841-1903), 
Swedish poet, was born at Stockholm on the 8th of September 
1841. He was educated at the Clara School, and in i860 became 
a student at Upsala. He was trained for diplomacy, which he 
quitted for work at the Swedish Foreign Office. As early as 
1861, under the pseudonym of “ Sven Trost," he began to print 
poems, and he soon became the centre of ^e brilliant litera^ 
society of the capital. In 1862 he published a cqUectionioI lyrics 
called Orchideer (“ Orchids "). During 1864 dal ^865 he was in 
Madrid and Paris on diplomatic missions. It was in 1869, when 
he first collected his Dikter under his own name, that Snoilsky 
took rank among the most eminent contemporary poets. His 

B Though this word is clearly not intended as a nickname, such as 
is the prefix which custom has applied to the Daw, Pie, Redbreast, 
Titmouse or Wren, one can only guess at its origin or meaning. It 
may be, as in Jackass, an indication of sex, for it is a popular mlief 
that the Jack-Snipe is the male of the common sp^ics ; or, again, it 
may refer to the comparatively small size of the bird, as the “ jack " 
in the game of bowls is the smallest of the balls used, add as fisher- 
men cml the smaller Pikes Jacks. 

* His account was publisned by Hewitson in May 1855 {Eggs Bf. 
BifdSy 3rd ed., ii. pp. 35^»’35«)* . , . ^ , 

B The so-called Painted Snipes, forming the genus Rkynchaea, 
demand a few words. Four s^ies have oeen described, natives 
respectively of S. America, Afnca, India with China, and Australia. 
In all Of these it appears that the female is larger and more brilliantly 
coloured than the male, and in the Australian species she is further 
distinguished by what in most birds is emphatkallv a masculine 
property, though its use is here unknown' — namely, a complex 
trachea, while the male has that organ simple. He is also believed 
to undertake the duty of incubation. 
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Smneter in 1871 increased his reputation. Then, for some years, 
Snoilsky abandoned poetry, and devoted himself to the work 
of the Foreign Office and to the study of numismatics. In 1876, 
however, he published a translation of the ballads of Goethe. 
Snoilsky had in 1876 been appointed keeper of the records, and 
had succeeded Bishop Genberg as one of the eighteen of the 
Swedish Academy. But in 1879 he resigned all his posts, and 
left Sweden abruptly for Florence with the Baroness Ruuth- 
Piper, whom he married in 1880. Count Snoilsky sent home in 
1881 a volume of Nya Dikter (New Poems). Two other volumes 
of Dikter apfieared in 1883 and 1887, and 1897 ; Savonarola^ m 
poem, in 1883, and Hvita frun (“ The White Lady ”) in 1885. In 
1886 he collected his poems dealing with national subjects as 
Svenska bilder (2nd ed., 1895), which ranks as a Swedish classic. 
In 1891 he returned to Stockholm, and was appointed principal 
librarian of the Royal Library. He died at Stockholm on the 
X9th of May 1903. His literary influence in Sweden was very 
great ; he always sang of joy and liberty and beauty, and in his 
lyrics, more than in most modem verse, the ecstasy of youth 
finds expression. He is remarkable, also, for the extreme 
delicacy and melodiousness of his verse-forms. 

His Samlade dikter "were collected (Stockholm, 5 voLs.) in 1903-1904. 

SNORRI STURLASON (ii 79-1241), the celebrated Icelandic 
historian, the youngest son of a chief in the Vestfir<^ir (western 
fiords), was brought up by a powerful chief, Jon Loptsson, in 
Odda, who seems first to have awakened in him an interest for 
history and poetry. His career begins with his marriage, which 
made him a wealthy man ; in 1206 he settled at Rcylcjaholt, 
where he constructed magnificent buildings and a bath of hewn 
stones, preserved to the present day, to which v/ater was con- 
ducted from a neighbouring hot spring. He early made himself 
known as a poet, especially by glorifying the exploits of the 
contemporary Norse kings and earls ; at the same time he was 
a learned lawyer, and from 1215 became the logsoguptadr, or 
president of the legislative assembly and supreme court of Iceland. 
The prominent features of his character seem to have been 
cunning, ambition and avarice, combined mth want of courage 
and aversion from effort. By royal invitation he went in 1218 
to Norway, where he remained a long time with the young king 
Haakon and his tutor Earl Skuli. When, owing to disputes 
between Icelandic and Norwegian merchants, Skuli thought of 
a military expedition to Iceland, Snorri promised to make the 
inhabitants submit to Haakon of their own free will. Snorri 
himself became the lendrmadr, vassal or baron, of the king of 
Norway, and held his lands as a fief under him. On his return 
home Snorri sent his son to the king as a hostage, and made peace 
between Norway and Iceland, but his power and influence were 
used more for his own enrichment and aggrandizement — he 
was Idgsdgumadr again from 1222 to i232-—than for the advan- 
tage of tlie king. Haakon, therefore, stirred up strife between 
Snorri’s kinsman Sturla and Snorri, who had to fly from Reykja- 
holt in 1236 ; and in 1237 he left the country and went back 
to Norway. Here he joined the party of Skuli, who was meditat- 
ing a revolt. Learning that his cousin Sturla in Iceland had 
Men in battle against Gissur, Snorri’s son-in-law, Snorri, 
although expressly forbidden by his liege^ lord, returned to 
Iceland in 1239 and once more took possession of his property. 
Meanwhile Haakon, who had vanquished Skuli in 1240, sent 
orders to Gissur to punish Snorri for his disobedience either by 
capturing him and sending him back to Norway or by putting 
him to death. Gissur took the latter course, attacked Snorri at 
his residence, Reykjaholt, and slew him on the 22nd of September 
12^1. 

Snorri is the author of the great prose Edda (see Edda), and of the 
Heimkringla or Sagas of the Norwegian Kings, a connected series of 
biog^phies o< the kings of Norway down to Sverri in 1177. The 
later work opens with the Ynelinga Saga, a brief hietory of the pre- 
tend^ inun^ration into SweojBn of the Aesir. of their successors in 
that country, the kings of Ups^, and of the oldest Norwegian kings, 
their deecendaiits. Next come the biographies of the succeeding 
NoiWeglan kings, the most detailed being those of the two missionary 
iringg CW Tryggp^ason and St Olaf. Snorri’s sources were partiy 
Auccinct histories of the realm, as the chronological sketch of Ari ; 


partlf more voluminous eafly collections of traditions, as the Noregs 
Konungatal {Fagrskinna\ and the Jarlasaga ; partly legenda^ 
biographies of the twt) Olafs ; and, in addition to these, studies and 
collections which he himself made during his ioumeys in Norway. 
His critical principles are explained in the preface, where he dwells 
on the necessity oi starting as much as possible from trustworthy 
contemporary sources, or at least from those nearest to antiquity — 
the touchstone by which verbal traditions can be tested being con- 
temporary poems. He inclines to rationalism, rejecting the marvel- 
lous and recasting legends containing it in a more historical spirit ; 
but ho makes an exception in the accounts of the introduction of 
Christianity into Norway and of the national saint St Olaf. Snorri 
strives everywhere to impart life and vigour to his narrative, and he 

f ives the dialogues in the individual character of each person, 
especially in this last he shows a tendency to epigram and often uses 
humorous and pathetic expressions. Besides his principal work, 
he elaborated in a separate form its better and larger part, the 
History of St Olaf (the great Olafs Saga), In the preface to this he 
gives a brief extract of the earlier history, and, as an appendix, a 
short account of St Olaf's miracles after his death ; here, too, he 
employs critical art, as appears from a comparison with his source, 
the Latin legend. See further Iceland, Literature, and Edda. 

SNOW (in O. Eng. sndw ; a common Indo-European word ; cf . 
in Teutonic languages, Ger. Schnee, Du. eneeuw] in Slavonic 
snieg\ Lith. snegas ; Gr. Lat. nixy nivis, whence the Romanic 

forms, Ital. nevcy Fr. neigey &c. ; Ir. and Gael, sneackd ; the 
original sense of the root may be to moisten, cf. Skt. snehuy 
moisture), that form of precipitation of water-vapour con- 
densed from the atmosphere which reaches the ground in a 
frozen and crystalline condition. Snow thus occurs wRfen the 
processes of condensation and fall take place at a temperature 
below 32*^ F. The crystals, which vary greatly in form, belong 
to the hexagonal system. 'Ihey are formed upon a nucleus, 
in the same way as a raindrop, and sometimes reach the ground 
singly, but more commonly m small coherent masses or flakes. 
If in its passage from the upper atmosphere snow passes through 
a temperature above 32° F. it reaches the ground as sleet or rain 
(according to the degree of heat encountered), and thus after a 
fall of rain over lowlands, the higher parts of mountains in the 
vicinity may be seen to have received the fall as snow. 

See further Climate and Meteorology ; and for the transforma- 
tiem of snow into ice under pressure, see Glacier. 

SNOWDON {Wyddfa, view-place, Eryriy eagle-place), the 
highest elevation in N. Wales. It is formed chiefly of slates, 
grits and porphyries of the Cambrian and Silurian systems. 
It consists of five “ ribs ” converging at the summit, 3560 ft. 
above sea-level. Between these lie such depressions as Cwm Glas 
(blue or green vale) to the N., and Cwm y llan (clearing, town 
or church vale) to the S. Snowdon is demarcated from the 
surrounding hills by passes famous for their scenery, such as that 
of Llanberis (q.v.) to the N.E. and Aberglaslyn to the S. These 
two passes are joined by Nant Gwynnant (stream, or valley, 
of the white or happy valley, or stream), skirting the S.E. flanks 
of the Snowdon massif, Nant Gk>lwyn runs N.W. to Carnarvon. 
A rack-and-pinion railway (opened in 1897) ascends from Llan- 
beris to the summit of the mountain (4I m.). Snowdonia, as the 
locality is sometimes called, contains several lakes, e,g. Peris 
and Padam at Llanberis ; Glaslyn and Llydaw between Cribgoch 
(red crest) and Lliwedd ; Cwellyn and others W. of the hill itself ; 
and Gwynnant and Dinas (Y Ddinas) in Nantgwynnant. 

SNOWDROP, Galanthus nivaliSy the best-known representative 
of a small genus of the order Amaryllidaceae, all the species of 
which have bulbs, linear leaves and erect flower-stalks, destitute 
of leaves but beanng at the top a solitary pendulous bell-shaped 
flower. The white perianth is six -parted, tiic outer three 
segments being larger and more convex than the inner scries. 
The six anthers open by pores or short slits. The ovary is three- 
celled, ripening into a three-celled capsule. The snowdrop is a 
doubtful native of Great Britain, but is largely cultivated for 
market in Lincolnshire. There are numerous varieties, differing 
in the size of the flower and the period of flowering. Other 
distinct species of snowdrop are &e Crimean snowdrop, G. 
plicatus, with broad leaves folded like a fan, and G, Ekeesii, a 
native of the Levant, with large flowers, the three inner segments 
of which have a much l^ger and more conspicuous green blotch 
than the commoner kinds. All the species ^ive in almost 
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any soU or position, and when once planted should be kft to 
themselves. * ^ 

SNOW-luEOPARD, or Ounce (Felts mcia), a large member 
of die cat family, from the high mountain regions of Central Asia. 
It resembles the leopard in general confonhation, but has longer 
fur, grey in colour, marked with large dark rosettes. Ihe 
dimensions of the head and body are about 4 ft. 4 in., tail 3 ft., 
and the height 2 ft. This animal lives among rocks, and preys 
upon wild sheep and goats, and probably large rodents or birds. 
It carries off sheep, goats and dogs from villages, and even kills 
ponies, but, it is said, has never been known to attack man 
(Blanford). Examples shown in the Zoological Gardens of 
London have been fairly tame and playful. 

SNOW-LINE. In the higher latitudes, and in the most 
elevated parts of the surface of the earth, the atmosphere may be 
normally so cold that precipitation is chiefly in the form of snow, 
which lies in great part unmelted. The snow-line is the imaginary 
line, whether in latitude or in altitude, above which these 
conditions exist. In the extreme polar regions they exist at sea- 
level, but below lat. 78° the snow-line begins to rise, since at the 
lower elevations the snow melts in summer. In N. Scandinavia 
the line is found at about 3000 ft. above the sea, in the Alps 
at about 8500 ft., and on high mountains in the tropics at about 
18,000 to 19,000 ft. These figures, however, can only be approxi- 
mate, as many considerations render it impossible to employ the 
term “ snow-line ” as more than a convenient generalization. 

SNOW-SHOES, a form of footgear devised for travelling over 
snow. Nearly every American Indian tribe has its own particular 
shape of shoe, the simplest and most primitive being those of the 
far north. The Eskimos possess two styles, one being triangular 
in shape and about 18 in. in length, and the other almost circular. 
Southward the shoe becomes gradually narrower and longer, the 
largest being the hunting snow-shoe of the Crees, which is nearly 
6 ft. long and turned up at the toe. Of snow-shoes worn by 
people of European race that used by lumbermen is about 3i ft. 
long and broad in proportion, while the tracker’s shoe is over 
5 ft. long and very narrow. This form has been copied by the 
Canadian snow-shoe clubs, who wear a shoe about 3I ft. long 
and 15 to 18 in. broad, slightly turned up at the toe and terminat- 
ing in a kind of tail behind. This is made very light for racing 
purposes, but much stouter for touring or hunting. 

Snow-shoes are made of a single strip of some tough wood, 
usually hickory, curved round and fastened together at the ends 
and supported in the middle by a light cross-bar, the space 
within the frame thus made being filled with a close webbing of 
dressed caribou or neat’s-hide strips, leaving a small opening 
just behind the cross-bar for the toe of the moccasined foot. They 
are fastened to the moccasin by leather thongs, sometimes by 
buckles. The method of walking is to lift the shoes slightly and 
slide the overlapping inner edges over each other, thus avoiding 
the unnatural and fatiguing “straddle -gait” that would other- 
wise be necessary. Immoderate snow-shoeing leads to serious 
lameness of the feet and ankles which the Qmadian voyageurs 
eall md de raquette. Snow-shoe racing is very common in the 
Canadian snow-shoe clubs, and one of riie events is a hurdle-race 
over hurdles 3 ft. 6 in. high. Owing to the thick forests of 
America the snow-shoe has been found to be more suitable for 
use than the Norwegian ski, which is, however, much used in 
the less-wooded district!!, 

SNUFF (from “ to snuff,”, to inhale, to draw in through the 
nose; Dutch snuf, scent, Ger. Schnupfen, a cold, catarrh, and 
Eng. “ siiuffle,” “ sniff,” &c.), the name of a powdered prepara- 
tion of tobacco used for inhalation (for the manufacture see 
•Tobacco). The practice of inhaling snuff became common in 
England in the 17th century, and throughout the i8th century 
it was universal. At first each quantity inhaled was fresh grated 
(Fr. Taper), whence the coarser kinds were later known as 

rappee.” This entailed the snuff-taker carrying with him 
a grater with a small spoon at one end and a box to hold the 
grated snuff at the other. Early 18th-century graters made 
>of ivory and other material are in existence. Later the box and 
Uie grater were separated. The art and craft of the miniature 


painter, the enameller, jeweller and gold- and silver-smith was 
bestowed upon the box. The humbler snuff-takers were content 
with boxes of silver, brass or other metal, horn, tortoise-shell or 
wood. The mull (q-v,), a silver-mounted ram’s head, is a large 
table snuff-box. Though “ snuff-taking ” ceased to be fashion- 
able at the beginning of the 19th century, the gold and jewelled 
snuff-box has continued to be a typical gift of sovereigns to those 
whom they delight to honour. 

This word “ snuff ” must be distinguished from that meaning 
the charred inch of a candle or lamp, which is a variant of “ snip ” 
or “ snop,” to cut off, trim, cf. Dan. snubbe. Constant trimming 
or snuffing of candles was a necessity until obviated by the 
modern methods of candle manufacture, and the snuffers con- 
sisted of a pair of scissors with a closed box forming a receptacle 
for the charred wick cut off ; the snuffers usually had three small 
feet which allowed them to stand on a tray. Made of silver, 
silver-gilt or other metal, “ snuffers ” were formerly a decorative 
article of plate in the equipment of a household. There is a 
beautiful example of silver snuffers with enamel decorations in 
the British Museum. These belonged to Cardinal Bainbridge 
and date from the reign of Henry VIII. 

SNYDERS, FRANZ (1579-1657), Flemish painter of animals 
and still life, was bom and died at Antwerp, In 1593 he was 
studying under Fieter Breughel the younger, and afterwards 
received instruction from Hendrick van Balen, the first master 
of Van Dyck. He devoted himself to painting flowers, fruit ^d 
subjects of still life, but afterwards turned to animal-painting, 
and executed with the greatest skill and spirit hunting pieces 
and combats of wild animals. His composition is rich and varied, 
his drawing correct and vigorous, his touch bold and thoroughly 
expressive of the different textures of furs and skins. His 
excellence in this department excited the admiration of Rubens, 
who frequently employed him to paint animals, fruit and still life 
in his own pictures, and he assisted Jordaens in a similar manner. 
In the lion and boar hunts which bear the name of Snyders the 
hand of Rubens sometimes appears. He was appointed principal 
painter to the archduke Albert, governor of the Low Countries, 
for whom he executed some of his finest works. One of these, a 
“ Stag-Hunt,” was presented to Philip III., who commissioned 
the artist to paint several subjects of the chase, which are still 
preserved in Spain. 

SOANE, SIR JOHN (1753-1837), English architect and art 
collector, was bom near Reading of a humble faj^y whose name 
of Sww he afterwards altered to Soan or Spane. £[is talent as 
a boy attracted the attention of George Dancy unior, the archi- 
tect, who with other friends helped him on. ne won the Royal 
Academy’s silver (1772) and gold (1776) medals, and a travelling 
studentship, and went to Italy to study (1777-1780). Returning 
to England he got into practice as an architect, and in 1784 
marri^ a rich wife. He became architect to the Bank of England, 
which he practically rebuilt in its present form, and did , other 
important public work. He became an A.R.A. in 1795, and R.A. 
in 1802, and professor of architecture to the Royal Aixidemy in 
1806. In 1831 he was knighted. In his house in Lincoln’s Inn 
Fields he brought together a valuable antiquarian museum (now 
the SoaneMuseum), which in 1835 he presented to the nation with 
an endowment ; and there he died in 1837. (See Museums.) 

SOAP, a chemical compound or mixture of chemical compounds 
resulting from the interaction of fatty oils and fats with alkalis. 
In a scientific definition the compounds of fatty acids with basic 
metallic oxides, lime, magnesia, lead oxide, &c., should also ^ 
included under soap ; but, as these compounds are insoluble in 
water, while the very essence of a soap in its industrial relations 
is solubility, it is better to speak of the insoluble compounds 
as “ plasters,” limiting the name ” soap ” to the compounds of 
fatty acids with soda and potash* Soap both as a medici^ and 
as a cleansing agent was known tc.^Pliny (H.N. xxviii. 51), 
who speaks of two kinds — ^hard and soft — ^as us^ by the Germans. 
He mentions it as originally a Gallic invention for giving a bright 
hue to the hair (“rutilandis capiUis”). There is reason to 
believe that soap came to the Romans from Gmamy, and 
tW the detexgents in use in earlier times and mentioned as soap 
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in the Old Testament (Jer. ii. 22 ; Mai. iii. 2, &c.) refer to the 
ashes of plants and other such purifying agents (comp. vol. x. 
p. 697). 

Soap appears to have been first made from goat’s tallow and 
beech ash ; in the 13th century the manufacture was established 
at MarseiUes from olive oD, and in England during the next 
century. The processes and extent of the manufacture were 
revolutionized at about the beginning of the 19th century by 
Chevreul’s classical investigations on the fats and oils, and by 
Leblanc’s process for the manufacture of caustic soda from 
common salt. 

Previous to Chevreul's researches on the fats (1811-1823) it was 
believed that soap consisted simply of a binary compound of fat and 
alkali. Claude J. Geoffroy in i;4i pointed out that the fat or oil 
recovered from a soap solution by neutralization with a mineral acid 
difiers from the onginal fatty substance by dissolving readily in 
alcohol, which is not the case with ordinary fats and oils. The 
signihcance of this observation was overlooked ; and equally un- 
heeded was a not less important discovery by Scheele in 1783. In 
preparing lead plaster by boiling olive oil with oxide of lead and a 
nttlc water- a process palpably analogous to that of the soap-boiler — 
he obtained a sweet substance which, called by himself Olsuss 
r principium dulce oleorum '*), is now known as ** glycerin.*' 

These discoveries of Gcoflroy and Scheele formed the basis of 
Chevreul's researches by which he established the constitution of oils 
and the true nature of soap. In the article Oils it is pointed out 
that all fatty oils and fats are mixtures of glycerides, that is, of 
bodies related to the alcohol glycerin C^q(OH)^, and some fatty acid 
such as palmitic acid Under suitable conditions 

C,H«(0H).-F8(C,.H,,02)H give 
' Glycerm. Palmitic Acid. Palmitin. Water. 

The corresponding decomposition of a glyceride into an acid and 
glycerin takes place when the glyceride is distilled in superheated 
steam, or by boiling in water mixed with a suitable proportion of 
caustic potash or soda. But in this case the fatty acid unites with 
the alkaU into its potash or soda salt, forming a soap — 

C,H,(C„H„02)3 4-3NaOH *-8NaC,.H3A+C2H.(OH)3 
Palmitin. Caustic Soda. Soap. Glycerin. 

Of the natural fats or glycerides contained in oils the most iiuportant 
in addition to palmitin are stearin and olein, and these it may be 
sufficient to regard as the principal fatty bodies concerned in soap- 
making. 

The general characters of a soap are a certain greasiness to the 
touch, ready solubility in water^ with formation of viscid solutions 
which on agitation yield a tenacious froth or “ lather,'* an indisposi- 
tion to crystallize, readiness to amalgamate with small proportions 
of hot water into homogeneous slimes, which on cooling sot into 
jellies or more or less consistent pastes. Soaps give an alkaline 
reaction and have a decided acrid taste ; in a pure condition — a 
state never reached in practice — they have neither smell nor colour. 
Almost without exception potash soaps, even if made from the sohd 
fatty acids, arc " soft," and soda soaps, although made with fluid 
olein, are " hard " ; but there are considerable variations according 
to the prevailing fatty acid in the compound. Almost all soda soaps 
are precipitated from their watery solutions by the addition of a 
sufficiency of common salt. Potash soap with the same reagent 
undergoes double decomposition — a proportion being changed into a 
s<^a soap with the formation of potassium chloride. Ammonia soaps 
have also been made, but with little commercial success ; in 1906 
H. Jackson patented the preparation of ammonium oleate directly 
in the washing water, and it is claimed that for cleansing articles it is 
only necessary to immerse them in the water containing the pre- 
paration and then rinse. 

Soap when dissolved in a large amount of water suffers hydrolysis, 
with formation of a precipitate of acid salt and a solution con- 
fadning free alkali. The reaction, however, is very complicated. 
Chevreul found that a neutral salt soap hydrolysed to an acid salt, 
free alkali, and a small amount of fatty acid. Rotondi in 1885, 
however, regarded a neutral soap as hydrolysing to a basic salt, 
soluble in both hot and cold water, and an acid salt, insoluble in cold 
and sparingly soluble in hot. Chevreul's views were confirmed in 
1 894 by Krafft and Stem. The extent to which a soap is hydrdlysed 
depends upon the acid and on the concentration of the solution ; it is 
also affected by the presence of metallic salts, of calcium and 
magnesium. As to the detergent action of a soap, Berzelius held that 
it was due to the free alkali liberated with water ; but it is difficult to 
tee why a solution which has just thrown off most of its fatty acids 
should be disposed to take up even a glyceride, and, moreover, on 
this theory, weak cold solutions, in which the hydrolysis is consider- 
able, should be the best cleansers, whilst eamerience points to the 
use at hot concentrated solutions. It is mote hkely that the cleansing 
power of soap is due to the inherent premerte of its splutiott to 
emulsionize fats. This view is supports by Hilly er (Jour, Amer. 

Cjkem. Soe.t 1903, p. 524), who comduded that the cleimsiog ppwer 
d^ended upon several tectors, viz. the emulsionizing power, the 
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pre^aty of penetrating oily fabrics, and lubricating impiAities eo 
that they can be readily wawed away. 

Resin so^s are compoifnds of soda or potash with the conwlex 
acids (chiefly abietic) of which coniferous reuns consist. Ineir 
formation is not due to a true process of saponification ; but they 
occupy an important place in compound soaps. 

Manufacture , — ^Numerous varieties of soaps are made; the 
purposes to which they are applied are varied ; the materials 
employed embrace a considerable range of oils, fats and other 
bodies ; and the processes adopted undergo many modifications. 
As regards processes of manufacture soaps may be made by the 
direct combmation of fatty acids, separated from oils, with 
alkaline solutions. In the manufacture of stearin for caudles, &c., 
the fatty matter is decomposed, and the liquid olein, separated 
from the solid fatty acids, is employed as an ingredient in soap- 
making. A soap so made is not the result of saponification but 
of a simple combination, as is the case also with resin soaps. 
All other soaps result from the combination of fatty oils and fat 
with potash or soda solutions under conditions which favour 
saponification. The soap solution which rteiults from the 
combination forms soap-size and is a mixture of soap with water, 
the excess alkali, and the glycerin liberated from the oil. In 
such condition ordinary soft soaps and certain kinds of hard soap 
are brought to the market. In curd soaps, however, which 
form the basis of most household soap, the uncombined alkali 
and the glycerin are separated by siting out,’* and tl^ soap 
in this condition contains about 30 % of water. Soap may be 
framed and finished in this state, but almost invariably it receives 
a further treatment called “ refining ” or “ fitting,” in which 
by remelting with water, wi^ or without the subsequent addition 
of other agents to harden the finished product, the soap may be 
made to contain from 60 to 70 % of water and yet present a firm 
hard texture. 

Almost any fatty substance can bo employed in isoap-making, but 
the choice is naturally resthdted by the price of the fat and also the 
quality of the soap desired. The most important of the animal fate 
are those of the ox and hog, and of the vegetable oils cotton-seed and 
coco-nut ; it is also to to remembered that resin, although not a 
fat,, is also important in soap-making. Ox and sheep tallow, with 
the addition of resin, are the primaiT materials for making the hard 
yellow or primrose soaps ; these tallows are often adulterated. The 
cheaper mottled and brown soaps have for their basis bone fat, ob- 
tained by treating bones with superheated steam or other methods. 
Lard yields lard oil, which is mainly applied in making hard toilet 
soaps. Curd soap and London grey mottled are prepared from 
kitchen or ship fat, whilst fuller's fat is employed in the manufacture 
of soft soaps. Of the vegetable oils, in addition to cotton-seed and 
coco-nut, ohve oil is the basis of soaps for calico printers and silk 
dyers ; castor oil yields transparent soaps (under suitable treatment), 
whilst crude palm oil, with TOne fat, is employed for making brown 
soap, and after bleaching it yields ordinary pale or mottl^. The 
alka.Hft are used almost exclusively in the condition of caustic lyes— 
solutions of their respective hydrates in water. Caustic soda is now 
obtained direct from the soda manufacturer, and one operation, 
causticizing the soda, is thus spared the soapboiler. Potash lyes 
also may be bought direct^ but in some cases they are sharpened or 
causticized by the soap-boiler himself from the carbonate.' 

The processes of soap manufactnre may be classified (a) according 
to the temperatures employed into (i) cold processes and (2) boiling 
processes, or (6) accordmg to the nature of the starting material — 
acid or oil and fat — and the relative amount of alkali, into (indirect 
saturation of the fatty acid with alkali, (2) treating the fat with a 
definite amount of alkali with no removal of unused lye, (3) treating 
the fat with an indefinite amount of alkali, also with no s^aratinn m 
unused lye, (4) treating the fat with an indefinite amount of alkali 
wirii separation of waste lye. In the second classificution (2) is 
typical of the " cold ” process, whilst (z), (3), (4) are efifoctod by the 
‘^boiling " process. 

The cold process, which is only applicable to the manufacture of 
soaps from readily faponifiatde oils, such as those of the 0000-nut 
group and also from castor oQ, is but little used. In it the oils at 
35*^ C. are stirred with concentrated alkali in an iron or wooden tub, 
whereupon saponification ensues with a development of soma hSiat ; 
the mixture being well agitated. Alter a lew hours the ffillcture 
becomes solid, and finally transparent ; at this point the nettume’is 
added, and the product framed and •omtehed (see under Mmrim 
Soapy* By blending the coco-nut oil with other less Saponifiable 
substances such as tallow, lard, cotton-seed oil, ftt., and ofSktlng the 
mixing and saponification at a Slightly higher tempeiatttee, snaps are 
obtaiAd which resemble milled toilet soaps^ Soaps made by thkl 
process contain the glycerin originally present in theoli Imt, in vteir 
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of thdr liability to contain free alkali and nnsaponified oil, the 
process has bo^n largely given up. , . 

The process of soap^boiling u carried ou1» in large iron boilers 
Chlled ‘^soap paris ** or '* coppers/* some of which have capacity for a 
charge of 36 tons or more. The pan proper is surmount by a 
great cone "or hopper called a curb, to provide for the foaming up of 
the boi^ng .mass and to prevent Ic^ from overflowing. Formerly 
the paps were heated by open firing from below ; but now the 
almost universal practice is to boil by steam injected from per- 
forated pipes coiled within the pan, such injwti^ favouring the 
uniform boating of the mass and causing an aviation favourable to 
the ultimata mixture and saponification of the materials. Dir^t 
fidng is used for the second toiling of the soap mixture ; but for 
this superheated steam may with advantage be substituted, either 
applieef by a steam-jacket round the pan or by a closed coil of pipe 
within it. In large pans a mechanical stirring app^atus is ])ro- 
vided, which in some cases, as in Morfit's steam twirl/* is formed 
of steam-heating tubes geared to rotate. Autoclaves, in which 
the materials are boned under pressure, are also employed for certain 
soaps. 

The pmess of manufacturing soaps by boiling fatty acids v/ith 
caustic or sodium carbonate came into practice with the de- 

velopment of the manufacture of candles by saponifying fats, for it 
proviSd a means whereby the oleic acid, which is valueless for candle 
making, could be worked up. The combination is effected in open 
inata heated by a steam coil and provided with a stirring appliance ; 
if soda ash be used it is necessary to guard against boiUng over. 
(See under Curd Soap.) 

Curd This variety is manufactured by boiling the fat with 

idkaJi and femoving the unused lye, which is afterwards worked up 
fhr glycerin. The oil mixture used diflers in the several manu- 
factuxmg countries, and the commercial name of the^ product is 
coriespoudingly varied. In Germany tallow is the principal fat; 
in Prance oHve oil occupies the chief place and the product is known 
as Marseilles or Castde soap ; and in England tallow and palm oil 
are largely used. But in all countries a mixture of several oils 
eaters into the composition of curd soaps and the proportions used 
have no fixity. For each ton of sosp to be made from 12 to 16 cwt. 
of oil is required. The soap pan is barged with the tallbW or other 
fat, and open steam is turned on. So soon as the tallo^^ k melted a 
quantity of weak dye is added, and the agitation of the , injected 
steam causes the sat and lye to become, iptimately mixed and pro- 
duces a milky emulsion. As the lye becomes absorbed, ^ condition 
indicated by the taste of the goods, additional quantities of lye of 
increasing strength are added. Alter some time the contents of 
the pan D^(in to clear and become in the end very transppent. 
I«ye still continues to be poured in till a sample tastes distinctly 
ancaline — a test which inoicatea that the whole of the fatty acids 
have been taken up by and combmed with the alkali. Then without 
further addition 01 alkali the boiling is continued for a few minutes, 
when the ^pis ready for saLtmgon^ or ** graining.** Either common 
salt or strong brine in measured quantity is added to the charge, and, 
the sosp h^nng insoluble in such salt solution, a separation of con- 
stituents place : the soap collects on the surface in an open 
granular conidition, and the spent lye sinks to the bottom after it 
has been left for a short time to settle. Suppose that a pure soap 
without resin is to be made--« |uoduct little seen in the market — 
the spent lye is run ofl, steam is again turned on, pure water or very 
weak lye run in, and the contents boiled up till the whole is thin, close 
and clear. The soap is from this again grained off or salted out, and 
the underlye so thrown down caries wi^ it coloured impurities 
whichmay have been in the materials or which axlBe from contact with 
toe boiler. Such washing process may have to be repeated several 
times when impure materiws have bera used. Tbo spent lye of the 
washing being drained ofl, the soap is now ** boiled for strexmth.** 
Steam ui tumed on, and, the mass being brought to a clear conmtion 
with wei^ lyo or water, strong lye is added and the boiling continued 
with close till the lye attains such a stole of concentration 
that the sow is no longer soluble in it, and it will separate from 
the cauBtiertye as from, a common salt solution. The contents of 
the are once more allowed to cool and setde, and the spap as 
mm formed constitutes a pure curd soap, carrying wito it some pro- 
portion of uncombuied alkali, but containing the minimum amount 
of! water. It may be skimmed ofl the underlye and placed direct 
in the frames for soUdification ; but that is a practice scarcely at all 
fcdlputeili itbe addition of resin soap in the pam and the mbsequwt 
** omtobteg; tn ** of aiUfiate of aoda and ad u l ter a n t mi x i n gs being 
f fiw to the manuiacto)qe. The 13^0 from the strengthen- 
'boil much a lVa l* and is used in connexion with otlmr 


] Stfop^^A curd soap prepared from kitchen fat or bone 
grsassi always oanias with it mto tne cooUitf frame a consider^e 
amount of. isoloured impuxity« such as iron sumhate, Ac, When it is 
pannitM' to cool rapuUy me colouring matter xmnains vnifiumly 
Sistel^led throujjhqut the mawi; but when mea^ m takm to 
cauasithe soap to cool and eolidify slowly a sogejiatioa tokes pla^ : 
thCi etewte and palmitote form a sesmTcrysteOme solid, whue the 
oleate^apiidifyiag moroatowto;, comm by itselfinto^ttonelucent veins, 
in whi(^ the greater part of w coloured matter la drawn. In tiiis 
way curd^ mottM or marbled soap is formed, and such mottled 


appearance was formerly highly valued as an indication of freedom 
from excess of water or other adulteration, because in fitted soaps 
the impurities are either washed out or fdl to the bottom of the 
mass in cooling. Now, however, the mottled soaps, blue and j 


are produced by working colouring matter, ultramarine for blue, 
and manganese dioxide for grey, into the soap in the frame, ana 
mottiing IS very far from being a certificate of excellence of quality. 

Yellow Soap consists of a mixture of any hard fatty so^ wito a 
variable proportion — up to 40 % or more—of resin soap. That sub- 
stance by itself has a tenacious gluey consistence, and its inter- 
mixture m excess renders the resulting compound soft and greasy. 
The ordinaty method of adding resin consists in stirring it in smw 
fragments into the fatty soap in the stage of clear-boinng ; but a 
better result is obtained by separately picpuring a fatty soap and 
the resin soap, and combining too two in tlie pan after the underlye 
has been salted out and removed from the fatty soap. The compound 
toen receives its strengthening boil, after wliich it is fitted by boiling 
with added water or weak lye. continuing toe boil till Ity examination 
of a sample the proper consistency has been reached. On settling 
toe product forms three layers : the uppermost is a thin crust of soap 
which is worked up again in the pan ; too second is the desired soap ; 
next there is a darlc-coloured weak soap termed nigre, which, because 
it contains some soap and alkali is saved for future use ; unaemeath 
these is a solution of alkaline salts with a little free alkali. 

Treatment of Settled Soap. — ^The upper layer having been removed, 
too desired soap is ladled out or ran ofl to a crutcher, which is an iron 
pan provided with hand or mechanical stirring appliances. It is 
here stirred till it becomes ropy, and toe perfume, colour or any other 
substance desired in the soap is added. The soap is now ready for 
framing. The frames into which hard soaps are ladled for cooling 
and soHdifleation consist of rectonguku' biwes made of iron plates 
and bound and clamped" togetoer in 4 wky that allows the sides to 
be removed when required f V«x>den frames are used in the case of 
mottled soaps. The aohdification is a very gradual process, depend- 
ing, of course, ioiiite'oompletion on toe size of toe block ; but before 
cutting into it is essential that the whole should be set and 
hardened through and through, else the cut bars would not hold 
together. Many ingenious devices for forming bars have been pro- 
duced ; but generaUy a strong frame is used, across wliich steel wires 
are stretched at distances equal to the siae of the bars to be made, 
toe blocks, being first cut into slabs and then into bars. 

Marine Soap. — These soaps are so named because they are not 
msoluble in a strong solution of salt ; hence they form a lather and 
be used for washing with sea-water. Being thus soluble in salt 
water it cannot, of course, be salted out like (^rnmon soaps ; but a 
very concentrated salt solution is used precipitation is effected, Md a 
curd soap is separated so hard and rrfractqry as to be practically 
useless. Coco-nut soap (see above) is t3rpical of this class. Its 
property of absorbing large proportions of water, up to 80 %, and yet 
present the appearance of a hard solid body, makes the material a 
basis for toe hydrated soap.s, .smooth and marbled, in which water, 
sulphate of soda, and otocr alkaline solutions, soluble silicates, 
! fuller’s earth, starch, &c. play an important and bulky part. Coco- 
nut soap also forms a principal ingredient in compound soaps ineaht 
to imitate curd and yellow soaps. Two principal methods of prepar- 
ing such compound soaps are employed. In the first way toe ordinary 
oil and the coco-nut oil are mixed and saponified together as de- 
scribed above. According to the second pm, the ordinary oil is 
treated as for the preparation of a curd soap, and to this the coco- 
nut soap separately saponified is added in the pan and both are boiled 
together they form a homogeneous soap. 

Silicate Soaps.-^A further means of enabling a soap to contain 
large proportions of water and yet present a firm consistence is found 
in the use of silicate of soda. Hie silicate in toe form of a concen- 
trated solution is crutched or stirred into the soap in a mechanic^ 
Tn<v<ng Tnarhinn alter tile Completion of the saponification, and it 
appears to enter into a distinct chemical combination wito toe soap. 
'V^ile silicate soaps bear heavy watering, the soluble silicate itself is a 
powerful detergent, and it possesses certain advantages when used 
with hard waters. 

Soft Soft soaps axe made with potash lyes, although m 

practice a small quantity of soda is also used to give the soap some 
Them is no separation of underlyes in potash soap, 
consequently the product C4>ntains the whole constituents of toe oils 
used, as the operation of salting out is quite impracticable oiving to 
the aouble decoxnporition whicK results from the action of salt, pro- 
ducing thexeby a bard principally soda , soap with formatton of 
potassiuni chloride. Owing to this circumstance it is impossible to 
** fit ” or in any way purify serft soap, and aU impuritieswhich go into 
the pan of necessity enter into the finished product. Hie mal^ of 
soft soap, although thus a much less complex process than hard soap 
making, is one that much skill and experience for its success. 

Ftomtiie conditions of the manufacture care must be taken to regu- 
late the amount and ctrengto of the alkali in proportm to the oil 
used, and the degree of cbnceptration to Wliich the boiling ought to 
be continued has to be determined with dose observation. 

Toilet Soaps, used in p&sonal ablution in flo way 

diisr iripm Se so^ previously alluded to, and may Cmisist M any 
of the varieties. It is of con^uenc^ that toey should, as far as 
possible, be free hxmi excess of alkali and all other salts and foreign 
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ingredients ^irhich may have an injurious efiect on the skin. The 
nianufacturer of tbilet soap generally takes care to present his wares 
in convenient form and of agreeable appearance and smell ; the more 
weighty duty of having them free from uncombined alkali is in many 
cases entirdy overlooked. Transparent soaps prepared by dis' 
solving ordinary soap in strong alcohol and distilling o£[ the greater 
portion of the alcohol till the residue comes to the condition of a 
thick transparent jelly. This, when cast into forms and allowed to 
harden and dry slowly, comes out as transparent soap. A class of 
transparent soap may al^ be made by the cold process, with the use 
of coco-nut oil, castor oil and sugar. It generally contains a large 
amount of uncombined alkali, and that, with its unpleasant odour of 
coco- nut oil, makes it a most undesirable soap lor personal use. 
Toilet soaps of common quality are perfumed by simple melting and 
stirring into the mass some cheap odorous body that is not afiected by 
alkalis under the influence of heat. The finer soaps arc pedumed by 
the cold method ; the soap is shaved down to tlin slices, and the 
essential oil kneaded into and mixed with it by special machinery, 
after which it is formed into cakes by pressure in suitable moulds. 
The greater quantity of high-class toilet soaps are now made by a 
milling process. A high-class soap, which after framing contmns 
about 30 % of water, is brought down to awatcr content of 11-14 % 
by dicing in chambers through which warm air is circulated. The 
mp is now milled in the form of ribbons with the perfume and colour- 
ing matter, and the resultiim strips are welded mto bars by forcing 
through a heated nozzle. The bars are then cut or moulded into 
tablets, according to the practice of the manufacturer. 

Glycerin soap ordinarily consists of about eqtial parts of pure 
hard soap and glycerin (the latter valuable for its emollient pro- 
perties). The soap is melted by heat, the glycerin is stirred in, and ! 
the mixture stramed and poured into forms, in which it hardens 
but slowly into a transparent mass. With excess of glycerin a fluid 
soap is formed, soap being soluble in that body, and such fluid soap 
has only feeble lathering properties. Soap con^ning small propor- 
tions 01 glycerin, on the other hand, forms a very tenacious lather, 
and when soap bubbles of an enduring character are desired glycerin 
is added to the solution. Soaps arc also prepared in which large 
proportions of fine sliarj) sand, or of powdered pumice, are incoiyor- 
ated, and these substances, by tbcir abrading action, powerfully 
assist the detergent influence of the soap on h^ds much begrimed 
by manufacturing operations.^ 

Medicated soaps, first investigated scientifically by Unna of 
Hamburg in 1886, contain certain substances which exercise a specific 
influence on the skin. A few medicated soaps are prepared for 
internal use, among which are croton soap and jalap soap, both 
gentler cathartics than the uncumpounded medicin^ pimciples. 
Medicated soaps for external use are only employed in cases of skin 
ailments, as prophylactic washes and as disinfectant soaps. Among 
the principal varieties are those which contain carbolic acid and other 
ingredients of coal tar, .salicylic acid, petroleum, borax, camphor, 
iodine, mercurial salts, sulphur and tannin. Arsenical soap is very 
much employed by taxidermists for the preservation of the skins of 
birds and mammals. 

Miscellaneous Soaps . — The so-called ** floating soaps ** are soaps 
made lighter than water either by inserting cork or a metallic plate 
so as to form an air space withm the tablet. The more usual method 
is to take milling soap, neutralize it with sodium bicarbonate or a 
mixture of fatty adds, and, after perfuming, it is aerated by mixing 
the hot soap with air in a sp^ially designed Crutcher. Shaving soaps, 
wluch must obviously be free from alkali or any substance which 
irritates the skin, are characterized by rendily forming a permanent 
lather. This property is usually obtained by mixing soft and hard 
soaps, or, more rarely, by addmg gum tragacanth to a bard soap. 
In the textile trader the wool scourer employs a neutral olive oil soap, 
or, on account of its cheapness, a neutrm curd or curd mottlra 
brand ; the cotton cleanser, on the other hand, uses an alkaline soap, 
but for deauing printed cottons a neutral olivet curd soap is used, 
for, in this case, free alkali and resin are objectionable ; olive-oil 
soap, free from caustic alkali, but often with sodium carbonate, is 
also used in cleansing silk fibres, although hard soaps free from resin 
are frequently empuoyed for their cheapness. Soaps of smaller 
moment are the pearl ash soaps used for removing tarry stains ; 
ox-gall soaps for cleaning caipets ; magnesia, rouge and clialk soaps 
for cleaning plate, &c. 

Soap Analysis . — ^The most important points in soap analysis are 
(i) determination of the fatty matter, (2) of the total alkali, (3) of the 
substances insoluble iu water, (^4) of w water. The first is carried 
out by sapoitifying the soap with acid in the heat when the fatty 
acids come to tiie surface, if it fails to form a hard cake on coohhg, 
a known weight of wax may be added and the product re-heated. 
The cake on weighing gives the free acid. The total alkali is de- 
termined by incinerating a weighed sample in a platinum dish, dis- 
solving the residue in water, filtering and titrating the filtrate with 
standard acid. The residue on the filter paper gives <3} the sub- 
stance^ insoluble in water. The water in a sokp is rarely directly 
detannined ; when it is, the soap, in tbe form of shavings,'’ is heated 
to 105° C. until the weight is constant, the loro giving the amount of 

^ " Soap powders and '' soap extracts '*’are powdered miktures 
of soaps, ash or ordinary sodium carbonate. 


water. With genuine soaps, however, it suffices to calculate tha 
fatty acids as anhydqdes add to this the amount of alkalis, and 
estimate the water by difierence. The complete analysis involves an 
exaimination of the latty matter, of the various forms in which the 
are presenb-^fsee and combined gl3rcerin, &c. 

-Marseilles has long been recognized as the most im- 
portant centre of the soap trade, a position that city originally 
acliieved through its ready command of tiie supplies of olive oil 
The city is stiU very favourably situated for obtaining supplies 
of oils both local and foreign, including sesame, ground nut, castor 
oil, &c. In England, dunug the reign of Charles X,. a monopoly of 
soap-making was fanned to a corporsmon of loap-bouers in London — 
a proceeding which led to serious complications. From 1712 to 1853 
an excise duty ranging from rd. to 3d. was levied on soap made in 
the United Kingdom, and that heavy impost (equal when 3d. to 
more than cost) greatly impeded the development of the industry. 

Ii^ 1793# when the excise duty was 2];^d. on hard and z{d. on soft soap, 
the revenue yielded was a little over ;^40o,ooo ; in 1815 it was almost 
;^75o,ooo ; in 1835, when the duty was levied at i Jd. and zd. 
spectively (and when a drawback was allowed for soap used in 
manufactures), the revenue was almost ;^x,ooo,ooo ; and iu Z852, the 
la^t year in which the duty was levied, it amounted to ;^i, 126,046, 
with a drawback on exportation amounting to £2^1,000, 

Medicine.^Tvfo p^arations of hard soap (sodium olcate), made 
W acting on olive oil with caustic soda, are used in medicuic : (i> 
Mmplastrum saponis, made with lead plaster; (2) Pilula aaponis 
composita, which contains one in five parts of opium. Soft or green 
soap (potassium oleate), made by acting on ouve oil with caustic 
potash, is also used ; Its ^reparation {Linamsnium saponis) is known as 
opodeldoc. Curd soap is also used, and is chiefly a stearate of sodium. 
The chief use of hard soap is in enemata, and as a supporitory in 
children sufiering from constipation ; it also forms the ba^ 61 many 
pills ; given in warm water it forms a re^y emetic in cases of 
poisoning. Soft soap is used by dcrmatologism in the treatment of 
chronic eczema, and opodeldoc is a domestic remedy for stiffness and 
sprains. Medicated soaps a^e made by adding the drug to either 
liard soap or curd soap in desired proportions. Ui^ul com- 
binations are : borax zo %, carbolic acid 5 %, ichthyol 5 %, sublimed 
sulphur 10 %, thymol 2} %, &c. 

See L. L. l^ambom, Modem Soaps, Candles and Glycerin (1906) ; 
W. H. Simmons and H. A. Appleton, The Handbook of Soap Manu» 
facture (1908) ; also J. Lewkowitsch, Oils, Fats and Waxes, 

SOAP-BARK, the inner bark of QuUlaja saponaria, a laxge 
tree which grows m Chile. Reduced to powder, it b employed as 
a substitute for soap, since it forms a lather with water, ovnng to 
the presence of a glucoside saponin, sometimes dbtin^ished sis 
QuiUai saponin. The same, or a ebsely similar substance, b 
found m soapwort (Saponaria officinalis), m senega root {Polygala 
senega) and in sarsaparilla ; it appem to be chenucally rented 
to digitonin, which occurs in digitalis. The saponins (with few 
exceptiozis) have the general formula (CnHsn-^Oio, and by the 
action of dilute acids they are hydrolys^ mto s^ars and 
sapogenins, which are usually mert pharznacologio^y. An 
alternative name for them, and especially ios those which are 
pharmacologically active, b sapoioocins ; on thb nomezidature the 
hydrolytic products are termed saponins. Applied as a snufE 
to the mucous membrane of the nose, saponin (dther in SMp- 
bark or in senega root) promotes a violent sneezing. Solutions 
injected under the skin are violent local irritants and geneial 
depressants. 

SOBAT, a river of NJ). Africa, the most southerly of the 
great eastern affluents of the Nile.^ It b fonned by the 
junction of various streams which rise in the S.W. of the Abys* 
sinian highlands and N.W. of Lake Rudolf. The lens^ of the 
Sobat, reckoning from the source of ^ Baro, the chief upper 
stream, to the cozifluezice with the Nile b about 46o m. The Baro 
rises in about 36^ xo' £., 50' N. at an altitude of some 7000 ft. 

It has a general W. direction with a slight N. tendency. It b 
joined by numerous other streams which also rise on the Abys- 
sinian plateau. These mountain torrents descend the escarpm^t 
of the plateau between great walls of rock, the Baro dropping 
3000 ft. in 45 m« It then flows throi^h a narrow gozge at an 
altitude of about aooo ft., the mountains on either side towering > 
3000 to 4000 ft. above the river bed. Just east of 35' £. the 
Birbir, descending from the plateau, joizis the Baro and brings 
with it a large volume of water. 40 ni. lower down the 
hilb are left belund, the rocks and xapids in the bed Of the Baro 
cease, and the river flows W. across a vast plain with many 
windmgs and several diveisent channeb. I^m Gambela, a 
town on its N. bank som. hSow the Birbir junction, the river b 
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navigable by steamers during flood tipie (June-December) to 
the point of confluence with the White Nile. From the N. 
the Baro is joined by two considerable rivers which also rise 
in the rampart of hills that separates «/Vbyssima from the 
Sudan, but its chief tributaries are from the S. In about 33° 
20' E., 8® 30' N., it is joined by the Pibor. This river issues 
from tile swamp region cast of Bor on the Bahr-el-Jebel stretch 
of the Nile and flows N.£. and N. It is joined from the £. and 
S. by various streams having their sources on the W. slopes of 
the Kafla plateau. Of these the chief are the Gelo — which 
breaks through a gap in the mountains in a series of magnifleent 
cascades — and the Akobo. The Akobo rises in about 6® 30' N., 
35® 30' E., and after leaving the mountains flows N.W. through 
flat swampy tracts. The whole region of the lower Pibor and 
Baro is one of swamps, caused by the rivers overflowing 
their banks in the rainy season. At its junction with the Baro 
the Pibor is over loo yds. wide, with a depth of 8 ft. and a speed 
of 2*3 ft. per second. 

Below ^e confluence of the Pibor and Baro the united stream, 
now known as the Sobat, takes a decided N.W. trend, passing 
for some distance through a region of swamps. Just beyond 
the swamps and some 40 m. below the confluence, is the fortified 
post of Nasser. From this point the ground on eitlier side of 
the river gradually rises, though on the S. it is liable to inundation 
during flood time. IVom Nasser to the junction of the Sobat 
with the Nile the river has a course of about 180 m. As it 
approaches the Nile the Sobat flows in a well-defined channel 
cut in the alluvial plains through which it passes. The banks 
become steep, the slope rapid and the current strong. Several 
khors join it from N. and S., some being simply spill channels. 
These channels or ** loops *’ are a characteristic feature of the 
river. The Sobat enters the Nile almost at right angles in 9® 22' 
N., 31® 31' E. It is 400 ft. wide at its mouth and has a depth of 
18 to 20 ft. at low water and of 30 ft. when in flood. The colour 
of the water when in moderate flood is that of milk, and it is from 
this circumstance that the Nile gets its name of Bahr-el-Abiad, 
ue. White River. In full flood the colour of the Sobat is a pale 
brick red . The amount of alluvium brought down is considerable. 
For the part played by the Sobat in the annual rise of the Nile 
see Nile, 

The Sobat was ascended for some distance in 1841 by the 
Egyptian expedition despatched in the previous year to explore 
the upp)er Nile. The jiost of Nasser (see above) was founded in 
1874 by General C. G. Gordon when governor of the equatorial 
provinces of Egypt, and it was visited in 1876 by Dr W. Junker, 
the German explorer. The exploration of the river system 
above Nasser was carried out in the last decade of the 19th 
century by the Italian explorer V, Bottego, by Colonel (then 
Captain) Marchand, of the French army, who, on his way from 
Fashoda to France, navigated the Baro up to the foot of the 
mountains ; and by Captain M. S. Wellby, Majors H. H. Austin 
and R. G. T. Bright, of the British army, and others. By the 
agreement of the 15th of May 1902 between Great Britain 
hnd Abyssinia the lower courses of the Pibor and Baro rivers 
to their p>oint of confluence form the frontier between the Anglo- 
E^ptian Sudan and Al^ssinia. 

Bee Nile, Sudak and Abyssinia, (W. E. G. ; F. R. C.) 

BOBRAON, a decisive battle in the first Sikh War (see Sikh 
Wars). It was fought' on the i6th of February 1846, between 
the British (15,000) under Sir Hugh Gough and the SMs (20,000) 
under Tej Singh and Lai Singh. The Sikhs had fortified them- 
selves in )a bend on the left bank of the Sutlej, with the river in 
. ^ir rear. The battle began with a two hours’ artilleiy duel, 
in which the Sikh guns were the more powerful, and the British 
heavy guns expended their ammunition. Then the infantry 
advanced with the bayonet, and after a fierce struggle took the 
Sikh entrenchments. The Sikh losses were estimated at from 
5000 to 8000. This battle ended the first Sikh War. 

80BMQUBT, a nickname or a fancy name, usually a familiar 
name mven by others as distinct from a ** pseudonym ” assumed 
as a disguise. Two early variants are found, satbriquet and 
soubfiqwi ; the latter form is stUl often used^ though it is not 


the correct modem French spelling. The' first form suggests a 
derivation from sot, foolish, and briquet, a French adaptation of 
It^. brichetto, diminutive of bricco, ass, knave, jwssibly connected 
with briccone, rogue, which is supposed to be a derivative of 
Ger. brechen, to break ; but Skeat considers this sp)elling to be 
due to p>opular etymology, and the real origin is to be sought 
in the form soubriquet, Littr 4 gives an early 14th century 
soubsbriquet as meanir^ a ** chuck under the chin,” and this would 
be derived from soubs, mod. sous (Lat. sub), under, and briquet 
or bruchel, the brisket, or lower part of the throat. 

SOCAGE, a free tenement held in fee simple by services 
of an economic kind, such as the pmyment of rent or the p)erform- 
ance of some agricultural work, was termed in medieval English 
law a socage tenement. In a borough a similar holding was 
called a burgage tenement. Medieval law books derived the 
term from socus, ploughshare, and took it to denote primarily 
^icultural work. This is clearly a misconception. The term 
is derived from 0 . Eng. soc, which means primarily suit, but 
can also signify jurisdiction and a franchise district. Historically 
two principial periods may be distinguished in the evolution of 
the tenure. At the close of the Anglo-Saxon epoch we find a 
group of freemen differentiated from the ordinary ceorls because 
of their greater indepiendence and better p)ersonal standing. 
They are classified as sokemen in opposition to the villani in 
Domesday Book, and Ere chiefly to be found in the Danelaw 
and in East Anglia. There can hardly be a doubt that previously 
most of the ^xon ceorls in other parts of England enjoyed a 
similar condition. In consequence of the Norman Conquest 
and of the formation of the common law the tenure was developed 
into the lowest form of freehold. Legal protection in the puolic 
courts for the tenure and services deemed certain, appear as 
its characteristic feature in contrast to villainage. Certainty 
and legal protection were so essential that even villain holdings 
were treat^ as villain socage when legal protection was obtainable 
for it, as was actually the case with the p)easants on Ancient 
demesne who could sue their lords by the little writ of right 
and the Monstraverunt, The Old English origins of the tenure 
are still apparent even at this time in the shape of some of its 
incidents, especially in the absence of feudal wardship and 
marriage. Mmors mheriting socage come under the guardianship 
not of the lord but of the nearest male relative not entitled to 
succession. An heiress in socage was free to contract marri^e 
without the interference of the lord. Customs of succession were 
ako peculiar in many cases of socage tenure, and the feudal rule 
of primogeniture was not generally enforced. Commutation, 
the enfranchisement of copyholds, and the abolition of military 
tenures in the reign of Charles II. led to a gradual absorption 
of socage in the general class of freehold tenures. 

See Pollock and Maitland, History of English Law, i. 271 ft . ; 
F. W. Maitland, Domesday Book and Beyond, 66 ff. ; P. Vinogradoff, 
Villainage in England, 113 ff., 196 ft. ; English Society in the nth 
Century, 431 ff. (P. Vi.) 

SOCIAL CONTRACT* in political philosophy, a term applied to 
the theory of the origin of society assoaated chiefly with the 
names of Hobbes, Lo(^e and Rousseau, though it can be traced 
back to the Gre^ Sophists. According to Hobbes (Leviathan), 
men lived originally m a state of nature in whidi there were 
no recognized criteria of right and wrong, no distinction of 
meum and tuum. Each person took for hinmf all that he could ; 
man’s life was “solit^, poor, nasty, brutish and short.” 
The state of nature was therefore a state of war, which was ended 
by men agreeing to give their liberty into the hands of a sovereign, 
who thenceforward was absolute. Locke f Treatise on Government) 
differed from Hobbes in so far as he aescribed the pre-social 
state as one of freedom, and held that private property must 
have been recognized, though there was no secunty. Rousseau 
(Control social) held that in the pre-sdeial state man was unwar- 
like and even timid. Laws resulted from the combination of 
men who agreed for mutual protection to surrender individual 
freedom of action. Government must therefore rest on the 
consent of the governed, the vdUmte gMrale. Though it is 
quite obvious that the theory of a socim contr^t (xir compact, 
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as it IS also called) contains a considerable element of truth — 
that loose associations for mutual pnrotection preceded any 
elaborate idea or structure of law, and that government cannot 
be ^ed exclusively on force — ^yet it is open to the equally 
obvious objection that the very idea of contract belongs to a 
more advanced stage in human development than the hypothesis 
itself denmnds. Thus the doctrine, yielding as a definite theory 
of the origin of society to the evidence of history and anthrop- 
ology, becomes interesting primarily as revolt against medieval 
and theocratic theories of the state. 

SOCIALISM, a term loosely formed from the Latin adjective 
socialis (soctusy a comrade), and first used of certain doctrines of 
Robert Owen (q.v.). “ Socialist ” occurs in a discussion between 
Robert Owen and the Rev T. H. Roebuck at Manchester (publ. 
Hey wood, Manchester, 1837), pp. 27, 133. From the context it 
seems a nickname. But the title “Owenist” was disliked by 
many supporters (see Co-operative Magazine, 1826, p. 28) and 
“ Co-operator ** was acquiring a different sense. The new term 
was used in 1838 in France (by Pierre Leroux), and figures in 
1840 in Rey baud’s Sodalistes modemes* 

Definition. — Socialism is that policy or theory which aims at 
securing by the action of the central democratic authority a 
better distribution, and in due subordination thereunto a better 
production, of wealth than now prevails. 

This definition may not entirely cover the ancient and medieval 
theories to which the name has been given by modem writers 
(se^ also Anarchism, Communism, Co-operation). It hardly 
covers the schemes of Robert Owen himself. But just as 
chemistry is not alchemy, or astronomy astrology, modem 
socialism is not to be identified with Utopian fancies, and need 
not be so defined as to embrace them. For a like reason it need 
not be so defined as to include every tenet of leading socialistic 
writers. We must disentangle their socialism from what is 
superadded to it and not involved in the socialistic idea. 

The word began in the days of Owen ; but, as there were 
utilitarians before Mill made the name current, so there were 
socialists before Owen. Socialism, as a policy, begins with the 
beginnings of politics. As a theory, it begins whenever the state 
is perceived to have a distinct office from other factors in the 
order of society, and that office is so magnified that the whole 
or main charge of the economic resources of the people is assigned 
to the state, whether for production or for distribution. There 
was anarchism among the Cyrenaics and Cynics. Phaleas of 
Chalcedon was a communist. There is state socialism in the 
Republic of Plato, and much remains in the Laws. It is true 
that in those days society and state are not clearly distinguished. 
When Aristotle tells us that “man is by nature a political 
animal “ {Politics, i. i), the adjective is ambiguous. But the 
individual and the state are not confused ; they are even, by the 
Cynics, too far sef^ated. 

State and individual were also well apart in Rome, under the 
Roman system of legal rights— ^public, private, real, and personal. 
There were socialistic measures in Rome, panis et circenses; 
and there were agrarian, to say nothing of usury laws. But trade 
and industry were not usually regarded as worthy subjects for 
the state and the statesman to touch at all. There are instances 
of municipal socialism in Italy and the provinces under the 
Roman Empire (S. Dill, Raman Society from Nero to Marcus 
Aurelius, 1905, pp. 218, 220, 222). In the middle ages feudalism 
was more akin to paternal government than to individualism ; 
but it was, politicly, too undemocratic to approach a true 
socidism. On its decadence something like a de facto municipal 
socialism made its appearance. The gilds of the ^eat cities, 
imperium in imperio, regulated production and mcidentally 
distribution. They did not prevent the existence of millionaires 
like the Fuggers, but they brought even these rich men under 
their rules. The equality was greater than the liberty, though 
neither was complete, to modem notions. 

With the breaking up of the gilds came w^t is commonly 
called individualism. Thenceforward over against the control- 
ling government of the monarch or the ^mmonwealth was to 
stand the commercial competition of free individuals. It is one 


of our modem problems to determine whether this indMduaUsm 
is doomed or not. It Jias never existed pure and unmixed. 
Between the time df the gilds wd the time of the trade unions 
lies the time, say in England in the x6th and 17th centuries, 
when there were enterprising trade and busy industry, with 
enough of power surviving in the old organizations to prevent 
absolute anarchy. As invention followed invention in the i8th 
century, industry changed its form and became great instead of 
small. That is to say, it tended to become more and more an 
affair of large capital and large workshops, and, instead of the 
industrial individualism of small masters and independent 
“ manufacturers,” who were still “ hand ’’-workers, there was 
appearing the industrial collectivism of the factory system, 
where manufacture was nothing without its machinery, its 
colossal division of labour and its strict technical discipline and 
drill. There was a short period in England when employers were 
allowed to draw advantage from the change without any hind- 
rance from the state. But in no greater time than one generation 
the regulation of factories began, the period of anarchy ended, 
and the commercial competition of free individuals began to be 
surrounded with safeguards, more or less effective. 

Modem socialism, as defined above, is (a) opposed to the 
policy of laissez-faire, which aims at the least possible mter- 
ference with industrial competition between private persons or 
groups of persons, and (b) suspicious of a policy of mere regula- 
tion, which aims at close surveillance and control of the pro- 
ceedmgs of industrial competitors, but would avoid direct 
initiative in production and direct attempts to level the in- 
equalities of wealth. The leading idea of the socialist is to 
convert into general benefit what is now the gain of a few. He 
shares this idea with the anarchist, the positivist, the co-operator 
and other reformers ; but, imlike them, to secure his end he 
would employ the compulsory powers of the sovereign state, 
or the powers of the municipality delegated by the sovereign. 
In the former case we have state socialism, in the latter munici}^. 
Where there is direction or diversion of ind^try by the public 
force mainly for the benefit of a few, this is hardly socialism. 
It employs the same machinery, the public force ; and it secures 
a revenue which may possibly be used for the general benefit, 
as in the case of protective duties. But in such cases the general 
benefit is only a possible incident. So far (for example) as 
protection succeeds in keeping out the foreign competitors, the 
main result is the assured gain or prevented loss of a few among 
the citizens. Socialism by intention and definition would secure 
benefits not for a few, a minority, or even a majority, but for all 
citizens. Communism has the same end in view ; and socialism 
and communism (q.v.) are often confused in popular thought. 
But thecommunist need not be a socialist; he may be an anarchkt, 
an opponent of all government; while the socialist need not 
be a communist The socialists of the 20th century rarely, if 
ever, demand that all wealth be held in common, but only that 
the land, and the large workshops, and the materials and means of 
production on a large scale shall be owned by ike state, or its 
delegate the municipality. The despotism of gilds would not 
now be tolerated. The strictest public regulation of trade and 
industry ynUX probably continue to be that of the state, rather 
than of the municipality, for local rules can be evaded by migra- 
tion, the state’s only by emigration. But the smaller bodies are 
likely to display more adventurous initiative ; and it k significant 
that they appear in the imagination nearer to the individual than 
the state even of a small people can ever appear to its own 
citizens. Yet it is not the smallest unit, the parish, ^t has 
shown most activity in England, but the county, a unit arith- 
metically nearer to the state than to the mdividud. ^ 

It might be plausibly argued that the movement of modem 
events has been rather towards a kind of anarchism (^.v.) than a 
kind of socialism, if it were not for the element of compulsion 
(quite contrary to anarchism)^. Even the English pow law, 
universally called socialistic, is administered locally and the 
degree of socialism varies with the parishes. When tiie state’s 
regulation went further and further in a succession of Irish Land 
Acts (1:870, z88z, 1903), it assumed a socialistic character ; the 
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face of kgncultural industry was transformed for the ben^t of 
the majority, if hardly of the whole, by the action of the state. 
But the result has been a state- aided Individualism. The 
attempt to transform all industries by protection has not been 
made by the English state in these days.«' It remains broadly 
true that, since the English state became more democratic 
(Reform Acts of 1832, 1867, 1884), its socialism has become more 
and more of the municipal character. The end in view having 
more to do with economics than with politics, it mattered little 
theoretically whether the power exercised was that of the central 
authority acting directly or the delegated power in the hands of 
the smaller public bodies. 

This has been the course of events in England with little 
conscious theory or principle on the part of the people or even of 
its leaders. It is certainly a partial fulfilment of the aspirations 
of those whose theory or principle is scx^ialism. The most 
importwt form of modem socialism, which may be c.alled for 
convenience “social democratic” socialism, is founded on 
economic theory more or less clearly understood ; it is therefore 
often described as economic or scientific socialism. Many men 
have become socialists less from logic than from sympathy with 
suffering. But modem socialism without disowning sentiment 
knows the need of facts and sound reasoning better than its 
predecessors, whom it calls Utopian. While among civilized 
peopl^ the suffering has on the whole grown less, the influence of 
socialism has grown greater ; and this is lat^gely owing to the 
efforts made by the best socialists to reason faithfully and 
collect facts honestly. The remarkable extension of socialism 
in Germany may be traced in great part to the special circum- 
stance which have made social democracy the qbief effective 
opjanizer of working men in that county. But modem socialism 
is not a purely German product. To scientific socialism England, 
France and Germany have all made contribution. 

Its theoretical basis came, in two curiously different ways, 
from practical Ei^land. The idea that the underpaid labour of 
the poor is the main source of the wealth of the rich is to be found 
not only in Godwin and Owen but m the minor English land- 
reformers and revolutionar}^ writers of tiie 18th and early 19th 
centuries, such as T. Spence, W. Ogilvie, T. Hodgskin, S. Read, 
W. Thompson. The positions of Ricardo that value is due to 
labour and that profits vary inversely as wages were taken by 
Marx (without Ricardo’s modifications) as established doctrines 
of orthodox political economy. It was declared to be a scientific 
tnith that under modem industrial conditions the “ exploita- 
tion ” of the labourer is inevitable. In the theory of rent the 
exploitation of the tenant by the landlord was already admitted 
by most economists. It was for the socialists to show that the 
salvation both of tenant and labourer lay in the hands of the 
central authority, acting as the socialists would have it act. 

Frwee had been prepared for socialism by St Simon and 
Fourier. The revolutions of 18^0 imd 1848, though on the whole 
unsuccessful in directly organizing labour, made socialistic ideas 
circulate widely in Europe. Mdn began to conceive of a political 
revolution which should be also a social revolution, or of a sodal 
and industrial revolution which should be also political. We 
may say broadly that the socialism of 1910 was eitlier inspired 
the ideas of that time or is coloured by them. Modem 
scientific socialism was thus about fifty years <^d towards the 
end of the first decade of the aoth century. It would have little 
claim to be scientific if it had undergone no change in that time ; 
but the change was not pedter than the change in orthodox 
econesnjc doctrine, which mdeed it had followed. 

Its adh^ents may be dassified (i) according to theory and 
(2) according to poUcy, though, as scientific socialism is really 
both theory and pohey, bein^ a political claim founded on an 
economic argument, the distmetion is sometimes a matter of 
eoBphasis. 

There are theorists who find the exploitation of the tenant 
by the Iwdlord to be the main evil whether it involves the 
degradation of the iaboCrer or not. As some theologians confine 
their critioism to the Old Testament, so Henry George and 
Apofessor A* Loria^ shunning the name of sociaHiti would not 


directly attack the system of modem large capitals but ttie 
appropriation uf land. The social-democrat attacks both. He 
either takes Marx as guide, or, allowing Marx to be vulnerable, 
he stands on received economic doctrines with the addition of a 
political theory. He may himself rest content with the national- 
izing of the means of production or he may tend towards 
communism. 

In policy there is a difference between those scientific socialists 
who admit of no compromise with the existing order and the 
other scientific socialists who are willing to work with the existing 
order. The straitest sect would keep quite aloof from ordinary 
politics. The first step towards compromise is to allow the 
formation of a socialistic party in the legislature, bearing a 
protest against all other existing parties. This is the rule on 
the continent of Europe. The next step is to allow members 
of the party to be also members of other existing political 
parties; this is common in England and her colonies. The 
political history of scientific socialism is to a large extent the 
history of its attempts to avoid, to effect and to utilize the 
compromise. 

There is, of course, a large body of socialists outside any organ- 
iption. Parity from the teachings of socialists and partly from 
literary descriptions of the aims and reasons of socialism, there 
are multitudes who think socialistically without defining their 
own position with the exactness of the scientific socialist. It 
is often these amateurs" who fall readily into Utopias and who 
confound the boundaries between socialism and communism. 
This is done for example by such writers as H. G. Wells and 
Upton Sinclair. The temptation is evident. Tlie borderland 
between large production and small may be sometimes debate- 
able ; and, as soon as the socialistic nationalizing of large 
production is extended to small, the way is open to the Utopias 
of communism. Communism is an idea far more utopian than 
socialism. Like the idea of a kingdom of heaven or a millennium , 
it springs often from a spiritual enthusiasm that feels sure of 
its end and, at first at least, recks little of the means. 

The enthusiasm may spring from a real conversion of the 
sort described in the Republic of Plato (vii. 516). Even scientific 
socialism, depending theoretically on close adherence to economic 
principles, depends practically on this conversion. It is as with 
Christianity, which depends on its theology but also on its 
change of heart ; till we have refuted both we have not refuted 
Christianity. So a change of heart, which is also a change -of 
view, is to socialism, as a religion, what economic and political 
theory is to it as a creed. All that is best in anarchism shares 
this spiritual feature with socialism. It is of a higher type than 
toe human sympathy which went with utopian socialism ; 
it includes tout sympathy and more. It requires a menttll 
somersault of the kind taken by Hegel’s metaphysician and 
(analogicaDy) by Dante at the earth°s centre. The observer 
begins to see toe world of men all over again, throwing from him 
all the prejudice of his class and abstracting from all classes. 
This abstraction may be less hard for those who belong to a 
class that has little, than for those of a class that has much, as 
religious conversion is held to be easier for the poor. But it is 
not really ea.sy for any. The observer tries to conceive what 
is at bottom toe difference between rich and poor. Casuists 
can show that the line is a vanishing one, and that there are 
groups of cases where the distinction is unsubstantial. 
Such borderlands are still toe sporting ground of economists 
and philosophers and biologists. We could hardly contend, 
however, that no distinctions ate true which break doym at toe 
border. It seems unsafe to say there is no war of classes, because 
at their nearest extremities the classes pass into each other. 
At toe utmost we might infer thftt toe best way tio bring toe war 
to an end was to crowd the neatest extremities. At present, 
taking toe contrast not at its least or ^atest but at its mean, 
we find it no fancy. The features toat make toe lower as 
distinguished from toe higher are of different quality and kind, 
not merely of amount- They are described perhaps most fully 
by Tolstoy in Que faire?, but they are brought to toe ken of 
every one ol toe rich who can ov^hear toe daily talk of the poor^ 
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enter into their daily cares end put himself in their place. If 
he makes the somersault and is “ converted,” all the little and 
great privileges of the rioh seem now to have as many presump- 
tions against them as were before in their favpur. Why should 
he have so much comfort and they so little ? why should he be 
secure when they live from hand to mouth ? why should art and 
science and refinement be thrown in his own way and be hardly 
within their reach at all ? Such and similar ponderings are not 
far from a revolt against inequality, whether the revolt takes 
the shape of anarchism or of socialism. It carries us beyond 
the paternal socialism of Carlyle and Ruskin or even of the 
author of Sybil, relying as Disraeli did on the proud control ” 
of the old English state, which was occasionally and spasmodic- 
ally constoctive as well as controlling, but was always actuated 
by a feeling like that of a chief to his clansmen. The exponents 
of paternal socialism have no clear consciousness of the change 
in the state itself. Tlaey think they can stiU use the old tools. 
They see that the people have changed, but they do not see that 
if tie past cannot be revived for a people neither can it be 
revived for a state. The idea of lordship (as distinguished from 
leadership) is becoming intolerable ; and this restiveness may 
contain a safeguard against one of the worst risks of socialism, 
bureaucracy. Before the governing bureaucracy had destroyed 
all originality and eccentricity, the sovereign people would have 
discovered for itself tliat “ tyranny is a poor provider.” 

Great Britain . — In England a certain academic interest in 
soci^ism was created by Mill’s discussions on the subject in his 
Political Economy (1848) and a more practical interest by the 
appear^ce of the Christian Sociahsts. “ Tlie red fool-fuiy of 
the Seine ” caused prejudice even against such harmless en- 
thusiasts. The People’s Charter (in the ’thirties) had no socialistic 
element in it. Socialism first showed signs of becoming a popular 
movement in England after the lecturing tour of Henry George 
(1881-1882) in advocacy of the nationalizing of the land. About 
that very time (1880) the Democratic (afterwards in 1883 the 
Social Democratic) Federation was formed by advocates of the 
whole socialistic programme. A secession took place in 1884 
when William Morris, H. M. Hyndman and Belfort Bax founded 
the Socialist League. William Morris parted company with 
the league in 1890, and seems to have become more aiuuxhist 
than socialist. Edward Bellamy’s Looking Backward (1887) 
made some impression among intellectual people in England ; 
but Robert B^tchford’s Merrie England (1894) niade much 
mire way amongst the multitude, followed up as it was by his 
newspaper tlie Clarion. There were still few signs of a strong 
party. The first members of the Fabian Society (1888) were by 
definition opportunists, and though the Fabian Essays (1889) 
were socialistic they were the declarations of men willing to use 
the ordinary political machinery and accept reforms in the 
present that might point to a socialistic solution in very far 
distance. Most of the Fabians became hard-working radicals 
of the old type, with general approval. England does not love 
even the appearance of a revolution. Nevertiieless a change has 
come over the spirit of English politics in> the direction desired 
by socialists, though hardly through any efforts of theirs. The 
change was predicted by Herbert Spencer m i860 {Westm, Rev, 
April) some years before household suffrage (1867). In The 
Man versus the State (1885) he demonstrates that liberal legitia- 
tion whki once meant the removal of obstacles now meant the 
coercion of the individual. Though a large part of the coercive 
measures enumerated by Spencer are rather regulation thsp. 
socialism, undoubtedly there is here and there a socialistic 
provision, 'Siomas mil Green’s dictum, “ It is the business 
of the State to maintain the conditions without which a free 
exercise of the human faculties is impossible ” {Liberal Legislation 
and Freedom of Contract, 1881), did not in appearance go muA 
further tW Herbert Spencer’s that “ it is u vital requirement 
for society and for the individual to recomuze and enforce the 
conditions to a normal social life ” {The Man verpes ike State, 
.p. loa) ; but the former saw clearly that the policy of the future 
must go beyond mere regulation. Too much importance has 
been attached to a saying of Sir .Williain Harcourt in x888, 


“ We are all Socialists now.” He meant no more, than 'that yre 
are all social reformers \sho will use the aid of the i^tkte Without 
scruple if it seems neteessary. He did not mean that •^O'Ehj^li^h 
people had adopted a general principle of socialkn. ^xUept 
m the case of free trade, it is hard to discover a general prifwiijw 
in English politics. The English people judge each case on the 
merits, and as if ho general principle ever affected the merits. 
Regulation and not initiative is the prevailing feature of the 
action of government even now. The railways are still in private 
hands. The state railways, canals and forests of India, though 
John Morley (afterwards Viscount Motley) ** made a present 
of them to the Socialists” (House of Commons, 26th July 
1906), are the public works of a modem benevolent despotism, 
and do not go very far beyond those of its ancient prototype. 
They are the works not of the Indian but of an alien demo- 
cracy. Contrariwise, in England itself, possessed of a fair 
measure of self-government, crown lands, government dock- 
yards, army, fleet, post office were in existence when there 
was no thought of .state socialism ; they arc not modem innova- 
tions but time-honoured institutions. 

The same is true of a great part of municipal socialism. It 
existed in the middle of the 19th century, and no local community 
would have been deterred from having its own water-supply 
or gas works by any fear of socialism. The fear is Still less 
deterrent now ; and we have seen electric lighting, tramways, 
parks, markets, ferries, light railways, baths and wash-houses, 
house property, river steamers, libraries, docks, oyster beds, 
held by towns like Glasgow, Birmingham, Manchester, Liverpool, 
Leeds, Bradford, Huddersfield, Colchester. Sometimes the 
management is economical, sometimes wasteful; but in all 
cases the undertakings have been supported by a majority who 
care little for general theory and everything for local interests. 
The ‘'unity of administration” successfully advocMed by 
Edwin Chadwick in the later Victorian period, and requiring 
“ competition for the field but not in the field,” is not inconsfetent 
with municipal socialism. This last has been provided with 
new machinerv by the establishment of county and district 
councils (1888), parish councils (1894) and even the pefhaps- 
otherwise-intended metropoUtan borough councils (1899). 
Till 1907, when the progressive party in the London County 
Council were heavily defeated, that council was certainly moving 
in the path of municipal socialism. But, in its adiieVements 
as distinguished from its claims, it had not overtake, ^till 
less surpassed, Birmingham or Glasgow. Municipal socialism in 
Britain finds many critias ; it has the drawbacks of all democratic 
self-government. It is sometimes wasteful; but it is seldom 
corrupt ; and there is no general desire for a return to a Ifess 
adventurous policy. In the country districts democracy is still 
imperfectly conscious of its own power. There are acts on the 
statute book that would well equip a parochial socialism ; but 
socialists seem to be able to do little more than accelerate! sightly 
what seems to be the mevitably slow pace of political reform 
in England. Whether the extension of the franchise to wmen 
will quicken the rate of reform is uncertain. 

With every allowance, the change in English politics hte bren 
real, and it has b^en due in a great measure to thO' 
of organization among working men. The old trade tmionbm 
{^sed out of its dark ages by the aid of legisilation (m 1871), 
which was for thirty years (till the Taif Vsde decudon in 1901, 
the older view being restored by the Trades Disputes Act 1906) 
considered to give to the trade unions the advantages of’ a 
corporation withput the drawbacks. At the same time, throtigh 
a better law of small partnerships (IndustrW and Providttat 
Societies Acts 1852, 1862, 1876). me co-opertitive societies Were 
making rapid progress. Compulsory education (i87o) mcrt!aafed 
the mtelligence of the labouring clkSSOs and therevritii ’tiieir 
power to use their opportunities. Labout legislation,' Amoving 
truck, making inspiection and regulation of factories *more 
sttrof^t (see the consolidating Apt of 1878 and Factory 
and Workshop Act igot) ‘and providing compensation ’^lor 
accidents (19661, was forwarded by both polities Ipdtties.' ‘ This 
was not socialism but regulation. The Were 
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radicals of the old type. Not so the unionists who came first 
into prominence with the Dock Strike'in London in 1889. The 
way had been prepared by demonstrations of the unemployed 
in 1887 and 1888. When unionism embraced unskilled labourers, 
and at the same time pressed on the federation of all trades 
societies and their joint action, when, too, in the trade union 
congresses the intervention of the state was repeatedly claimed 
as essential to the success not only of an eight hours’ day but 
of such socialistic measures as nationalization of the land, it 
was manifest that there was a new leaven working. The larger 
the numbers included in the trades societies the more their 
organization was bound to depart from that of the mass meeting, 
and to become indirect instead of direct self-government, 
government by representatives, and more and more by specially 
trained represeptatives. This was a tendency towards bureau- 
cracy, or government by officials, not the highest type of popular 
government. A better preparation for democratic government 
has been given by the co-operative societies. If it lie true that 
under a coming socialism the working class must dominate, 
then every phase of organization must be welcomed which 
widens their experience of self-govemmeilt, more especially 
in the handling of industrial and commercial affairs. This last 
kind of education has been well given by co-operation, though 
chiefly through capital and hired labour on the old pattern 
of the ordinary employers. Co-partnership societies, best 
exemplified in the midland districts of England, are more 
democratic; but their numbers are few. The claims of the 
workman are somewhat in advance of his education. On the 
other hand it seems impossible in England to secure moderate 
concessions without extrav^ant claims. 

Germany , — In Germany it was lone an axiom that socialists 
must leave ordinary politics and political machinery severely 
alone as an evil thing. The short and futile struggle fur constitu- 
tional liberty in 1848-1849 had driven most of those who were 
“ thinking socialistically ” into abandonment of political reform 
and into plans of fundamental change amounting to revolution. 
Karl Mario (1810-1865) and K. J. Rodbertus contented 
themselves with laborious and profound studies not intended 
to bear immediate fruit in practice. Marx and Lassalle were not 
80 pacific. The former was from the first (see his Manifesto 
of 1847) inclined to give socialism an international character, 
taldng no pains to distinguish it from communism. Lassalle 
desired it for his own nation first. Both of them were in a sense 
Hegelians. From Hegel they had learned that the world of men, 
like the world of things, was in constant process of development ; 
but unlike Hegel they regarded human evolution as purely 
materialistic, efiected always by a struggle between classes in 
society for the outward means of well-being. Feudalism, itself 
the result of such a struggle, had given place to the rule of the 
middle classes. The struggle to-day is between the middle 
classes and the working classes. At present those who do not 
pi^ess capital are obliged to work for such wages as will keep them 
alive, and the gains from inventions and economies are secured by 
the employers and capitalists. Th^ labourer works at his cost 
price, which is “ the socially necessary wages of subsistence ” 
(the bare necessari^ of a civilizi.J life) ; but he produces much 
more than his cost, and the surplus due to his unpaid labour ” 
goes to the employer and capitalist. This is what I^salle called 
the brazen law of wages,” founded on Ricardo’s supposed 
doctrine that (a) the value of an article that is not a monopoly 
is /determined by its cost in labour, and {b) the wages of labour 
tend to be simply the necessaries of life. The tendency of the 
labouring population to increase beyond the means of steady 
employment is a frequent benefit to the capitalists in the periodic 
expaxisions of investment and enterprise, arising in response to 
new inventions and discoveries. Large business in modem 
economy swallows up small Not only the independent artisans 
and workers in domestic industries, but the small capitalists mid 
employers whp cannot ofiord to introduce the economies and sell 
at the low prices of their larger rivals are disappearing. But 
the growth of proletariat, together with the concentration of 
business into fewer hands and huger companies, will cause the 


d^nfall of the present system of industry. The proletariat 
will realize its own strength ; and the means and materials of 
production will be concentrated finally into the hands of the 
commonwealth for the good of all. TTiis revolution, like that 
which overturned feudalism, is simply the next stage of an 
evolution happening without human will, fatally and necessarily, 
by virtue of the conditions under which wealth is produced and 
shared in our times. 

Such was in substance the view of all the German socialists 
of the last half of the 19th century. Even Rodbertus had 
advanced a claim of right on behalf of working men to the full 
produce of their labour, but thought the times not ripe for 
socialism. Tlie others made no such reservations. Lassalle 
planned a centralized organization of workmen led by a dictator, 
and called on the government of Prussia to establish from the 
public funds co-operative associations such as his opponent 
Schulze-Delitzsch had hoped to plant by self help. His socialism 
was rather national than universal. Marx looked beyond his 
own nation. He founded the International Union of Working 
Men m 1864, the year of I^sallc’s tragic death. Before the 
common danger of police prosecutions and persecution the 
followers of Lassalle and Marx were united at the congress of 
Gotiia in 1875. The name social democrats had crept into use 
about 1869 when the followers of Marx founded at a congress in 
Eisenach the social democratic working men’s party. The party 
began to be a power at the congress of Gotha. It is a power now, 
but its doctrines and policy have undergone some change. 

The last quarter of the 1 9th century witnessed (i ) the repressive 
laws of 1878, (2) their repeal in 1890, (3) the three Insurance 
Laws and (4) a quickened progress of German industry and 
wealth during thirty years of peace and consolidation. 

Bismarck’s government, akrmed by attempts on the life 
of the emperor and by the increased number of votes given to 
sodalistic candidates for the reichstag, procured the passing of 
the Exceptional Powers Act {Ausnahme Gesetz) in 1878. The 
legislation at this time resembled the Six Acts of 1819 in England. 
Combined action and open utterance in Germany became almost 
impossible ; and for organs of the press the social democrats had 
recourse to Zurich. Liebknecht and Bebel could still raise their 
voices for them in parliament, for Bismarck failed in his attempt 
to deprive members of their immunities (March 1879). But the 
agitation as a whole was driven underground ; and it speaks 
well for the patience and self-control of the people that no wide- 
spread excesses followed. The declaration of ^e Social Demo- 
cratic congress at Wyden, Switzerland, in 1880, that their aims 
should be furthered ” by every means ” instead of the old phrase 
” by every lawful means,” was a natural rejoinder to the law 
that deprived them of the lawful means ; and it seems to have 
had no evil consequences. In i88t repression was so far relaxed 
that trade unions were allowed to recover legal standing. In 1890 
the reichstag refused to renew the law of 1878 for a fifth period ; 
and finally in 1899 it repealed the law forbidding the amalgama- 
tion of workmen’s unions, and specially aimed at the new social- 
istic unions, the natural allies of the social democrats. The 
vexatious prosecutions and condemnations for Majestats- 
beleidigung {Use majesti) following 1890 did the cause more 
good than harm. The socialistic voters increased from 437438 in 
1878 to 1,800,000 in 1894 and 2,120,000 in 1898, while the elected 
members mcreased from 12 in 1877 to 46 in 1894 and 56 in 1898. 
By 1903 the voters had increased to three millions and in the 
elections of February 1907 they were 3,240,000. The socialists, 
however, in 1^07 found themselves represented by 43 members 
as against 79 in 1903. The reduced representation was due to a 
combination of the other parties against them, the matters at 
issue not being industrial policy but colonial government and 
naval expenditure. The increase in the number of voters remains 

proof that the power of the party m Germany has rather in- 
creased than diminished. In 1908 they gain^ seven seats in the 
Prussian Diet, where they had hitherto been unrepresented. 
Yet remedial measures ” had been passed which were intended 
to make socialism unnecessary. Bismarck, who admired Lassalle 
and had no scruples about the mter^^ention of the state, had 
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planned a series of measures for the insurance of workmen 
gainst sickness, accidents and old age, measures duly carried out 
in 1 883, 1 884 and 1891, respectively . The socialists not unreason- 
ably regarded the government as their convert. They could 
point to two other “ unwilling witnesses,” the Christian Socialists 
and the “ Socialists of the Chair.” 

In the Protestant parts of Germany the socialists as a rule 
were social democrats, in the Catholic as a rule they were Christian 
Socialists. As early as 1863 and 1864 Dr Dollinger and Bishop 
Ketteler, followed by Canon Moufang, had represented socialistic 
sentiment and doctrine. Ketteler, who had been under the 
influence of I^ssalle, had hopes that the church would make 
productive associations her special care. Moufang would have 
depended more on the state than on the church. All were awake 
to the evils of the workmen’s position as described by the social 
democrats, and they were anxious that the Catholic church 
should not leave the cure of the evils to be effected without her 
assistance. Ketteler died in 1877 ; and the pope’s encyclical 
of the 28th of December 1878 bore no trace of his influence, 
mixing up as it did socialists, nihilists and communists in one 
common condemnation. The encyclical De rondittone opificum 
of 1891 might show that the views of the Christian Socialists 
had penetrated to headquarters ; but the encyclical on Christian 
Democracy of 1901 (January) betrays no sympathy with them. 
The Protestant church in Germany has been hampered by fear of 
offending the government ; but it contains a vigorous if tiny 
body of Christian Socialists. Rudolf Todt, a country pastor, 
was their prophet. His book on Radical German Socialism 
and Christian Society (1878) led Dr Stocker, the court chaplain, 
to found an association for “ Social Reform on Christian Prin- 
ciples.” This was denounced rather unfairly by politicians of all 
ranks as an organized hypocrisy. Its influence was shortlived, 
and its successor, the “ Social Monarchical Union ” (i8yo), shared 
the unpopularity of Stocker, its founder. Even the Socialists of 
the Chair, middle class Protestants as they were, would have 
nothing to say to it, but preferred to go a way of their own. 

From the year 1858 there had existed a league of economists and 
statesmen called the “economic congress” iVolkwirtschaft- 
licher Kon^ress), a kind of English Cobden Club, tnough it aimed 
chiefly at free trade among all sections of the German people in 
particular. After the Empire its work seemed finished ; and a 
new society was formed, the “ Union for a l^olicy of Social 
Reform” (Verein fur Socialpolitik), Professors G. SchmoUer, 
W. Roscher, B. Hildebrand, A. Wagner, L. J. Brentano, the 
statistician E. Engel and others met at Halle in June 1872, and 
a meeting of their supporters followed at Piiscnach in October of 
that year. These Kaiheder-Socialisten or Socialists of the Chair 
(academic socialists) agreed with the social democrats in recog- 
nizing the existence of a “ social question,” the problem how to 
make the labourers’ condition better. To the old-fashioned 
economist this was no problem for the legislature ; competition 
solved its own problems. But, while the social democrats 
looked for social revolution, the academic socialists were content 
to work for social reform, to be furthered by the state. The state 
was, to them, “ a great moral institution for the education of 
the race.” They were a company of moderate state socialists, 
relying on the state and the state as it then was. They did much 
gratuitous service to the government in the preliminary in- 
vestigations preceding the great insurance laws. 

The German people were made a little more inclined to state 
socialism than before by the efficienc}^ displayed by the bureau- 
cracy in the wars of 18^ and 1870. If the Insurance Laws are 
found to work well, this inclination may be confirmed, and the 
idea of a revolution may fall into the background. The attitude 
of the social democratic party became less uncompromising than 
in earUer days. Since they regained their liberty in 1890, their 
leaders have kept them well m hand. Their principal journal 
VofwSrts was conducted with great ability. Their agitation 
became as peaceful as that of tnde unionists or co-operators in 
England. Tliey ceased to denounce the churches. They tried 
to gain sympathy, quite fairly, by taking up the canse of any 
distressed workers, or even ill-used natives in colonies, and urging 


redress from the state. The present state had become to thm 
almost unconsciously thibir own state, a means of removing evils 
and not a mere evil to be removed. The anarchists had been 
disowned as early as ^1880. The extreme socialists who demanded 
return to the old tactics were cast out at Erfurt in 1891, and 
became “ Independent Socialists.” 

The controversy between friends and critics of socialism still 
rages in learned circles, producing a prodigious quantity of 
literature year by year ; but the old strictures of Treitschke and 
Schaffle seem now to have lost a little of their point. Though 
the programme adopted at Gotha in 187 5 was not witirely or even 
seriously altered, the parts of it due to Lassalle fell into the 
background. For many years Marx and not Lassalle was the 
great authority of the party. Marx died in 1883, but remained 
an oracle till 1894, when (just before his own death in i^s) 
Engels published the last volume of his friend’s book on capital. 
The volume was expected to solve certain logical difficulties 
in the system. Instead of this, it caused a feeling of disappoint- 
ment, even among true believers. Many, like Bebel and Kautsky, 
kept up the old adoration of Marx ; but many, like Eduard 
Bernstein, rightly felt that to give up Marx is not to give up 
socialism, any more than to give up Genesis is to give up theology. 
Bernstein openly proposed in congress that the old doctrines and 
policy of the party, involving as they do the despair of reform 
and insistence on the need of revolution, should be dropped. 
He had not carried his point in 1908, but his influence seemed 
to be increa.sing. Tlie death of Liebknecht (August 1900) re- 
moved from the ranks of the social democrats one of their most 
heroic figures, but also one of the strongest opponents of such a 
change of front. Yet Liebknecht himself had made concessions. 
It was impossible for a man of his shrewdness to close his eyes 
to what the state had done for the German workman. It was 
impossible, too, to ignore the progress that Germany had made 
in wealth and industry since the creation of the Empire in 1871. 
Germany has been fast becoming a manufacturing country ; 
and, though the growth of large manufacturing towns in the 
Rhine valley and elsewhere has multiplied socialists, it has added 
to the income of the German workman. He is further from 
poverty and distress ; and his socialism means an endeavour 
after a larger life, not, as formerly, a mere struggle against 
starvation. It is likely, therefore, to have less and less of mere 
blindness and violence in it. 

The German socialists were chiefly interested in securing such 
an extension of the franchise in Prussia as would make their 
representation in the Prussian parliament correspond as near to 
the number of tlieir adherents as in the Reichstag itself. They 
had only gained seven seats in the former in June 1908, tiiough 
they had perhaps half a million of adherents in Prussia. They 
seemed for good or for *evil to be taking the place of the old 
radical party. The position in Austria was somewhat different. 
The first general elections held under a really democratic suffrage 
(May 1907) resulted in the return of eighty social democrats and 
sixty Christian socialists to the Reichsrath, as compared with 
eleven and twenty-six in the unreformed parliament. They 
were opposed (as anti-clerical and clerical) on many ^estions, 
but they made it certain that economic and industrial policy 
affecting the whole nation would rival and perhaps out-rival 
the questions of racial supremacy and haute politigue that 
absorbed the attention of the old Reichsrath. 

France, — In France the socialists have found it harder to 
work in the parliamentary harness. Marx had said long ago that 
for the success of socialism besides English help there must be 
“ the crowi^ of the Gallic cock.” French enthusiasm for social 
revolution is feeble in the country districts but very strongly 
pronounced in the large towns. The Communards of 1871 might 
be called municipal socialists of a sort, but their light went 
out in that annk terrible. Something like a movement towards 
organized socialism began in 1880 on the return of some prominent 
members of the old commune from exile. A oemgress was held 
at Havre under the leadership of J. Guesde and J. A. Feiroul ; 
it adopted a ** Cdlectmst** programme, CoUecHmsme meaning 
state socialism. A minority under J. F. £. Brousie and J. F; A. 
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TofFrin broke away (in 1881) from the main body and stoo^ out 
rof municipal socialism^ decentrulizatioil an(l, later (1887), self- 
governing workshops aided by public money. Co-operative 
workshops are already subsidized in France from the public 
funds^ and favoured by preferences in public works and other 
privileges, without striking results. The Broussistes are also 
called Possibilistes, a.s content with such socialism as is im- 
mediately practicable. They supported, for example, agrarian 
reform on the present basis of private property (Marseilles, 1892). 
After several unsuccessful negotiations, tlie amalgamation of 
the Collectivists, Possibilists and Blanquistes (extreme revolu- 
tionaries) was accomplished in 1899. But the body had not the 
cohesion of the German party. Though the socialists in the 
Chamber acted more or less loyally together, they were not 
closely controlled by the organization outside. In consequence 
(like Mr John Bums in England in 1905-1906) those who accepted 
office usually came under a cloud. This happened to M. Millerand 
when he became minister of commerce in the Waldeck Rousseau 
government of 1899, and in a less degree to M. Jaur^is when he 
became vice-president of the Chaml3er. M. Millerand was, 
indeed, expelled from the party, and at the socialist congress of 
Amsterdam (August 1904) a strongly worded resolution con- 
demned any participation by socidists in bourgeois (middle- 
class) government. The vote was not unanimous, and the 
resolution itself was attributed to the Gennan Bebel. An attempt 
was made in Paris (April 1905) to bind the various parties of 
French socialists more closely together by forming a new “ Social- 
ist party, the French Section of the International Labour Union.’^ 
It laid down stringent rules for the guidance of socialist deputies. 
In comparison with the steady united action of the Germans, 
the proceedings of the French socialists, perhaps from their 
greater political liberty, seems a wayward guerilla warfare. Hie 
French .state is not on principle averse from intervention. It has 
been always more ready than in England to interfere with 
competitive trade and to take the initiative on itself. It controls 
the Bank of France, owns most of the railways, and directs 
secondary as well as primary education. After the disputes at 
Carmaux (in 1892) it proposed to take over the mines. There 
is no general poor law ; but old-age pensions have been voted, 
and workmen’s compensation is as old as 1888. State socialism 
might have gone farther if French bureaucracy had not proved 
less efficient than German, 

Though there are socialistic French professors there can hardly 
be said to be a body of academic socialists in France. The 
strongest economic writing is still that of the orthodox economists, 
P. E. Levasseur, P. P. Leroy-Beaulieu, Yves Guyot. Even 
Professor Charles Gide, though reformer, is not socialist. Of 
the two party periodicals La Revue socialiste is moderate, Le 
Mouuemmt socialiste hardly so. The* latter is in many ways 
more akin to anarchism than state socialism. Socialism has 
its allies in the sporadic Christian socialism of the Churches, both 
Catholic and Protestant, and in the solidarists who would trans- 
foim the existing system of employment without abolishing 
private property. The school of Le Play, though devoted to 
social reform, can hardly be called an ally of socialism. 

Netherlands. --^Socialkm has found a kindlier soil in Belgium 
and Holland, and these countries have been the favourite 
meetii^-place in recent years of congresses of all denominations 
of socialists. In Belgium the Flemish social democratic party 
led by de Paepe unitwi in 1&79 with the Brabantine or Walloon. 
They ^ganized trade unions. They helped the liberals in 1893 
to procure the extension of the suffrage. In 1907 they had 
thi^ representatives in parliament. The flourishing co-operative 
societies, Vaoruit (Fornt^s) in Ghent and Maison du people 
of the Brussels bakers, were the work of their members. Its 
success in cO’Kiperation is almost the distinctive feature of 
Belgian, socialism. Socialists helped to procure the adoption by 
Bel^um of a system of old-age pensions for the poor in 1900, 
and of the cheap trains which do so much ior the workmen in 
town and counti^. iln Holland, which is not a crowded manu- 
facturing'eountry 'but even now largely agricultural and pastoral, 
the sociidistB met less fbkmidable, if &at be the right word. They 


came into line with the German socialists in 1889. Social reform 
proceeds with or without their aid. There has been a factory 
act since 1889 and an act for workmen’s insurance against 
accident^; since 1900. Municipal socialism has made progress. 
The great railway strike of 1903 aroused public interest in the 
condition of the workman, but the legislation that followed was 
rather regulative than socialistic. 

Switzerland. — Switzerland, for generations a refuge to exiles, 
shows them hospitality without sharing their views. There is 
little legislation of a socialistic nature ; socialists are to be found 
here and there, especially in the German cantons. 

Scandinavia. — Scandinavia stands less apart from European 
movements than formerly, but industrial legislation is rather 
regulative than socialistic. Hjalmar Bran ting, one of the most 
prominent socialists, was in 1908 a member of the Swedish parlia- 
ment. The trade unions of Denmark arc largely socialistic, but 
Denmark is no nearer complete conversion than England. 

Italy y Spain. — Socialism might be thought to find a better soil 
in Italy and Spain. Italy has been described as “all prole- 
tariat.” But a great depth of poverty fits a people rather for 
the anarchism of violence than for socialism. The social demo- 
crats have made way, notwithstanding, and in 1895 returned 
fifteen members to parliament. Milan is still the capital of the 
movement. Laveleye had the idea that revolution was hopeless 
in Italy because Rome .-was uninhabitable every summer. But 
social democracy in Germany, its own country, is not bound up 
with Berlin. Italy as a whole must make progress in social 
and political development before it can receive the new ideas 
and still more before it can grow beyond them. The burden of 
taxes leads to revolts of sheer despair, followed by repression 
which has extended to socialistic clubs {fasci dei lavoratori) and 
even workmen’s unions. State socialism in tlie form of state 
railways has not been very efficient. Factory legislation is 
behind that of other civilized countries, and is of very recent 
origin (1902). Old-age pensions were introduced in 1898, and 
accidents insurance on the German model in the same year. 
Municipal socialism, finding some trammels removed, had in 
the first decade of fhe 20th century begun to show itself in the 
large towns. In Spain there is a Socialist Federation ; there are 
socialist newspapers ; and there seems to be no doubt that the 
cause has gained ground, even as against anarchism. It may 
perhaps yet be a power in the legislature. It is mainly m Russia 
that anarchism has tlie field to itself. 

Russia. — In spite of the hopes excited by the Duma, reformers 
in Russia have been strongly tempted to be anarchists, even of 
a violent type. Democracy had special difficulties in reaching 
legislative power. Partly for this reason, “ social democracy ” 
has had a subordinate place. The Russia socialists have, some 
of them, rebelled against the view once essential to socialistic 
orthodoxy ; that Russia must pass through the stage of “ capital- 
ism ” before reaching the stage of. “ collectivism.” Marx him- 
self (in 1877) conceded that the progress might be direct from 
the system of village communities to the ideal of social demo- 
cracy. Capitalism is already extending itself, and the con- 
sistency of the theory need not have been broken. Even so, in 
the absence of democratic government, the prospects of socialism 
are doubtful. In Finland there were in 1908 eighty socialist 
members in a parliament of two hundred. The party might 
console itself by the thought that over the whole Russian empire 
many more were socialists than could declare themselves so. 

Australia.— In contrast to nearly all the countries of ‘‘Old 
Europe,” the self-governing colonies of Greater Britain stand out 
as nothing if not democratic. Nowhere is democracy sturdier 
than in Australia, the separate states of which have since 1900 
been federated as one commonwealth. But while it has a pro- 
tective tarifi and makes no pret^ce of a laism-faire pcfficy, the 
central government is less socialistic <than the separate con- 
federated states. The progress even of these has been, as in 
England, rather in municipal than m state socialism. It is 
true that crown lands, mines and railways figure more largely. 
But to find state socialism in its vigour we must pass to New 
Zealand. 
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New Zealand . — ^Removkl 1200 m. from Australia, its nearest 
civilized neighbour, secured by English naval power and “ com- 
passed by the inviolate sea,” New Zealand is better suited for 
the experiment of a closed socialistic state than perhaps any 
other country in the known world. It began its new career in 
i88o“i89o, too late for perfect success but not too late to secure 
a large measure of public ownership of what elsewhere becomes 
private property. It owns not only the railways but two-thirds 
of the whole land, letting it on long leases. It sets a limit to 
large estates. It levies a progressive income tax and land tax. 
It has a labour department, strict factory acts and a law of 
compulsory arbitration in labour disputes (1895). There are 
old-tige pensions (1898), government insurance of life (1871) 
and against fire (1005). Women have the suffrage, and partly 
in consequence the restriction of the liquor traffic is severe. 
There is a protective tariff, and oriental la^ur is excluded. The 
success of the experiment is not yet beyond doubt ; compulsory 
arbitration, for example, did not work with perfect smoo^iess, 
and was amended in 1908. But there has been no disastw. 
The decline of the birth-rate has been greater than in Britain. 
It is fair to add that the experiment is probably on too small 
a scale to show what might happen in larger countries. New 
Zealand has only 100,000 sq. m. of territory and about one 
million of inhabitants, mainly rural and of pidred quality. The 
conditions of combined isolation and security are not easily 
obtained elsewhere. The action of the state has been in the 
great majority of instances rather r^ulative than construc- 
tive. 

Canada.— This last feature is still more marked on the great 
North American continent. The Dominion of Canada, from its 
foundation by confederation in 1867, has given iti land away too 
freely. The Dominion, indeed, has only had the land of new 
territories to dispose of ; the original states are the owners of 
their own unsettled lands. The Dominion government owns the 
Intercolonial railway but contents itself with subsidies to the 
rest, over whicti it has a very imperfect control (by its l^ilwaj'^ 
Commission). It levies royalties on Yukon gold, carries out 
public works, especially affectirg the means of transport between 
province and province ; and in rijeoiy whatever functions ^e 
not specially resrrved to the provinces fall to the Dominion 
government. The provincial governments, however, show the 
greater activity. Ontario owns mmes and railroads, Nova 
Scotia coal and iron fields, “ The operation of pubUc unties ” 
by the municipalities is encouraged. Over Cemada with the 
rise of large towns there has been an advance of municipal 
sodalism, not only in^the largest, lixe Toronto, but in the newer 
and smaller, such as Port Arthur on Lake Superior, where half 
the local expenditure is paid by public works. Municipal 
socialism is still in advance of state socialism. Yet the Dominion 
has a democratic franchise, paid members, a labour department 
and free education. The demoaatic basis is not lactang ; but 
the nature of ihe country is not such as to make it likdy that 
Can^a will lead the way in socialistic experiment^ T^e 
protective tariff, by developing groups of manufacturing in- 
dustries before lii«r time, introduced mto Canada some of the 
troublesome features of urban civilization in older countries. 
Accordingly trade unions became better organized. Trusts (like 
that of tne grocers, 1908) began to show themselves. But 
socialistic propaganda was mainly confined to the mining 
distnets, ewecially in the far west. 

United SUUes. — neat American republic would seem a 
better field for sodalisuc eiqperiment, having more men,^ more 
states and ample poUrical liberty. But state socialism, in the 
strict sense of Ike action of the central supreme authority, is 
limited the Federal constitution, and any functions unassigned 
to the centr^ authority by the constitution fall to the separate 

states. The separate states have rarely gone farther in a sodal- 

istio direction than England itself. In the way of restnction 
and regulation Aey have often done more (see Bryce, Amer* 
CammonmaUk^ part v., chap. 95). From 1876 the separate 
jtatets have had an admitted right to control undertakings having 
the nature of monopolies. The railways are in private hands ; 


• 

and ill was not till 1887 by the Inter-State and Commeroe Act 
(followed in 1888 b^ the Railway and Canals Act) that the 
federal power secured control over the means of transport 
running beyond one state into another. In the same way the 
Anti-Trust Law of iS^o gave oontxx^ over the great combinations 
for forestalling and engrossing ” the supply of articles of 
necessity or wide use. Socialists have regarded trusts as the 
stepping-stones to state socialism; but American people 
would seem to prefer to see government controlling the trusts 
rather than itsdf displacing them. 

Trade unionism has made bettCT progre^ under the Federation 
of Labour than in the more ambitious Knights of Labour (1878). 
Like their English counterpart, the societies in the United 
States include numbers of socialists, and perhaps even more 
followers of Henry George m advocacy of the nationalization of 
the land and the “ single to.” The death of Henry George 
(1897) has not ended his infiuence. On the other hand, the 
sodalists without compromise have had a ” Socialistic Labour 
Party ” since 1877. Bellamy’s socialistic Utopia, Looking 
Backward (1888), caused nearly as great a sensation as Henry 
George’s Progress and Poverty (1879). It led to the movement 
^Icd '' Nationalism,” the scope of which was the nationalizing 
cl the means of production generally. Of a less literary sort ww 
the mfluence of “ Populism ” and the people’s party (fonned in 
T889). Mixed up with the politics of W. J. Bryan in x^6, it 
lost a little of its imcompromising socialistic flavour. 

General Critidsms.—li the ideal of state socialism be viewed 
in an equally critical spirit, many of the objections brought 
by tiie moderate anarchists are to have their weight, A 
strong central government to which all power was given over 
ail the cliicf industries in the country would, they say, be contrary 
to liberty. Our leaders would be too likely to become again our 
masters. Supervision would become /irlbome. Great power? 
would be a temptation to abuse of power. A democracy with 
a strong central government would need tp leave mudb to its 
diosen guardians, and to retain the same men m the posidem 
of guardians till toey fully learned the difficult busmess of their 
office ; but this in the end means either what we have now, 
a government by elected leaders, who, once elected, consult 
our wishes only on rare occasions,— or a government by per- 
manent officials, which means liberty to go on in the old ways 
but great fcai and jealousy of new way^ in fact, order without 
progress, no liberty of diange. 

This criticism becomes rather stronger than weaker if we press 
the doctrine of the supremacy of the working-classes, a doctrine 
that figures largely with some socialists. We are told that having 
been nothing, the working-cUsses will be everything ; having so 
long been the ruled, they will be the rulers ; th^ have produced 
for all the rest, the product will now be thdrs imtoad of another’s. 
This doctrine is not essential to socialism ; it b indeed hardly 
consistent therewith. It would not be fair to press it, for no 
men Imow better than the scientific socialists that under modem 
conditions it is in most cases quite impossible to say what is 
the product of one man’s labour. Articles are not made at one 
streteh by one individual The contributions of the vaiii^ 
hands and minds concerned from first to last in the production 
of a pocket-knife or a pair of trousers would travel over our stage 
like Banquo’s ghostly descendants in a line that seemed to have 
no ending. V^t the socialists demand, when they are not 
dedaiming to uncritical sympathizers, is not that a man should 
have what he makes but that what is made by great capitals 
or on great estates should be so distributed that it is not engrossed 
by individuals, but satisfies the wanto of as ma.ny as possible. 
There is no superior enlightenment in the ordinaiy unskilled 
or even drilled manual labourer to fit , him above others, for 
supreme power. According to socialbts and anarchbts and 
mdeed all of us who are not incumble optimbts, the. hungry 
generations hove trodden the worlring man down, tpo^mneh to 
make horn instantly or even speedily fit to do the wosk of govern- 
ment ifimsdf. He b of like passions with Qunelves. He will 
be perfectly <|ualified in process Of time to Aare^inanch resppne^ 
Sak work. But at present he needs training# 



3o8 social settlements 


The anarchists for their part do not desire the concentration 
of industry and the rule of it from the centre^by anybody, working 
man or not — and they think the social democrats quite wrong 
in believing the concentration mevitable. They point to the 
fact that at the present moment there ik a pajw revival of 
domestic industries, assisted by ^ and electricity. These are 
the small industries of people with small means ; they make 
a less imposing figure before the public than the great trusts, 
such as the Steel Trust, and the Shipping Trust. The sums 
involved are so immense that it might seem impossible for 
competitors to cope with the trusts ; therefore, it is thought, 
the trusts will soon rule alone, and, lest they should rule ill, the 
state should take their place. A ^eat combination approaches 
monopoly, and a far-reaching, wide-stretching monopoly (say 
of the carrying trade) might me^ a public danger. Should 
we listen to our friends the socialists and avert the danger by 
making the 8ta4:e the monopolist ? 

There seems no proof of the necessity of this extreme step. 
Where there is political danger the old-fashioned method of 
regulation and control by the state seems quite equal to the 
occasion. As yet the trusts are on their trial and their success 
is not certain, still less their abuse of the success when it comes. 
Their monopoly is not an absolute monopoly ; and they have a 
wholesome consciousness of the possibility of competitors. A 
government trust would have none such. In some instances 
there would be the further difficulty that to prevent political 
friction it would need to be a trust of several nations — ^an idea 
difficult to realize on such a scale and in such ixiatters. 

The English mind does not turn readily to state trusts ; but 
it finds no difficulty in municipal and local trusts. Private 
local monopolies, like those of the water companies in London, 
were as troublesome to the locality as any universal monopoly 
of the article could be ; and the remedy which even London 
must find for the troubles will be the municipal trust. There 
are few instances in England of successful appropriation by the 
state of a business formerly competitive; railways are still 
only regulated. But there are so many examples of successful 
appropriation by the local authorities that the future absorption 
by them or the central authority of habitually unruly companies 
which have contrived in any way to abuse their monopoly nmy 
be deemed almost certain. The great demand of the scientific 
socialists is thus likely in England at least to break up into 
smaller separate demands that will obtain their answer separately 
by patient political action. 

Sialism is making progress, but not to any great extent 
state socialism. New Zealand itself, where it has perhaps done 
most and best, is not a proof to the contrary, the province of 
Ontario in Can^a having twice the area and population. Rather 
is it true that the state is more decidedly regulative. The 
ultimate result, to judge by the old countries, may be that ^ch 
nation will include a community of groups more or less socialistic 
in organization, but will not itself be a socialistic state. The 
socialistic experiment is more likely to be tried by provinces 
than by states, by districts than by provinces, by towns than by 
districts. They all get their compulsory powers, as delegated 
to them, from the central authority ; but the central authority 
itself has shown little power of originative action, and it lacks 
the minute knowledge of the people on the spot. The one or 
two great industries .and businesses (railways, post office, 
tdiegraphs, forests, census, coinage, in some countries) that 
haveiormed the chief public works that nr. everybody’s busmess 
and nobpdy’s business, will probably remain a stai ^ concern ; 
but the limits to the state’s activity except in reg^aiion won 
arrive. On the other hand, there is no visible assignable limit 
to munici^ or local so^ism, as loi^ as the state’s parliament 
leaves it a free course. If the localities choose to xnake social 
experiments there seems no nde of general policy to prevent them, 
if we put aside experiences of financial failure or of the tmdency 
to corruption. The great fear conjured up by the vision of 
j infiAlium has been the tear of a new despotism. The despotisms 
of flome hundreds of local bodies are ukely to checkmate one 
another, or at least always hkely by t h ei r varieties of pattern 


to provide a means of escape for individuals unhappy under the 
rule of any one of them. 

Anarchism, when at all rational, resolves the state into its 
component municipalities and small groups. The question which 
carries us beyond anarchism is how such groups can last and be 
secure without a central state. They could only be so ori the 
assumption of a change in human nature of which there is no 
sign. It seems not improbable that in the far future the strong 
central government will be so democratic and at the same time 
so wise with the wisdom of a great representative council that 
all that is sound in the contentions and aspirations of anarchists 
and socialists will be secured by it. Before such a future arrives, 
we can best prepare for it by seeing to it whether in a new 
country or an old that our representative system represents us 
at our best. Our small councils and our great councils will not 
of themselves become cleaner for having larger powers. If 
they are not clean they are a public danger. If they are clean, 
the coming socialism, whatever be its precise complexion, need 
have no terrors. It too will represent tlie people at their best. 

Bibliography. — For the writings of Owen, Marx, &c., see under 
their names. For the general history see John Rae's Contemporary 
Socialism. For German socialism more particularly W. H. Dawson's 
German Socialism and Ferdinand LassaUe. See also Karl Marx and 
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Macdonald, 1H98), JJer Verein fiir Socialpolitik und seine wirk~ 
samkeit auf dem Gebiete der gewerblichen Arbeiterfrage, by Dr E. 
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Labour) ; also Municipal and Private Operation of Public Utilities 
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SOCIAL SETTLEMENTS, associations of men and women of 
the educated classes who take up residence in the poorer 
quarters of great cities for the purpose of bringing cul- 
ture, knowledge, harmless recreation, and especially pCTsonal 
influence to bear upon the poor in order to better and brighten 
their lives. Practically, the watchword of such settlements 
is personal service. To Arnold Toynbee {q.v.) may be given 
the credit of leading the way in this direction, and the Hall 
which Canon Barnett established (in 1885) to his memory 
in the east end of London was the first material embodiment 
of the movement. Since then many settlements of the same 
or similar nature have sprung up in Great Britain ^d America, 
some too on the continent of Europe and some in India and 

J apan. The sympathies of young men at the universities have 
een enlisted towards the movement, and an Oxford house, 
a Cambridge house, and other university missions have b^n 
founded in London. There are also many in connexion with 
various religious bodies. The practical spirit is shown in the 
formation of gilds, camps and institutes. Lads and girls, and 
even children, are gathered together ; efforts being made to 
organize for them not only educational and religious opportuni- 
ties, but harmless recreation, while the dwellers in the settlements 
share in the games and identify themselves most sympathetically 
with all the recreations. Many of the residente take also a 
considerable share in the work of local administration. Women’s 
settlements probably are more general in the United States 
than in Great Britain ; but in both countries they carry out 
a great variety of useful work, providing medical mission 
dispensaries, district nurses, worl^ooms for needle-women, 
hospitals for women and children, 8cc. 

See W. Reason, University and Social Settlements (189^ ; S. Coit, 
Neighbourhood Guilds (189a); G, Montgomery, Bibhograpky 0$ 
College, Social, University and Church Settlements (Boston, X900), 
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SOCIETIES^ LEARNED* Under Academies will be found a 
general account of the principal bodies of which that word forms 
port of the titles^ usually denoting some kmd of state support 
or patronage. But that account excludes a number of important 
scientific, archaeological and literary societies, chiefly founded 
and carried on by private collective effort. Most of the insti- 
tutions hereinafter mentioned are still flourishing. Fine art 
societies are not included. 

In their modem form learned and literary societies have 
their origin in the Italian academies of the Renaissance: 
private scientific societies arose chiefly during the 19th century, 
being due to the necessity of increased organization of knowledge 
and the desire among scholars for a common ground to meet, com- 
pare results, and collect facts for future generalization. These 
bodies rapidly tend to increase in number and to become more 
and more specialized, and it has been necessary to systematize 
and co-ordinate their scattered work. Many efforts have been 
made from time to time to tabulate and analyse the literature 
published in their proceedings, as, for instance, in the Repertonum 
of Reuss (1801-1821) and the Catalogue of Sctenltfic Papers 
of the Royal Society (1867-1902) for physics and natural science, 
with its subject indexes and the mdexes of Walther (1845) 
and Koner (1852-1856) for German historical societies. A more 
recent example may be found in G. L. Gomme’s Index of Archaeo- 
logical Papers (1907). A further development of the work done 
by societies was made in 1822, when, chiefly owing to Humboldt, 
the GeseUschaft deuischer Naturforscher und Arzte first met at j 
Leipzig. This inauguration of the system of national congresses 
was followed in 1831 by the British Association for the Advance- 
ment of Science, wliich has served as the model for similar societies 
in France, America, Italy, Australia and South ^rica. The 
merit of introducing the idea of migratory congresses into France 
is due to the distinguished archaeologist, M. Arcisse de Caumont 
(1802-1873), who established the Association Normande, which 
from 1845 held a reunion in one or other of the^ towns of the 
province for the discussion of matters relating; to history, archae- 
ology, science and agriculture, with local eidiibitions. From the 
same initiation came the Congris Archiologique de France (1834), 
which was organized by the SocUti Franpaise pour la Conserva- 
tion des Monuments Historiques, the Congris Scientifique, which 
held its first meeting at Caen in 1833 (directed by the Institut 
des Provinces), and tlie Congris des SociiUs Savantes des Diparte- 
ments, which for many years after 1850 held its annual sittings 
at Paris. The idea received the sanction of the French govern- 
ment in 1861, when a Congres des Societes Savantes was &st 
convok^ at the Sorbonne by the minister of public mstruction, 
who had in 1846 produced an Annuaire des Sociitis Savantes, 
In Italy Charles Bonaparte, prince of Canino, started an ^ocia- 
tion with like objects, which held its first meeting at Pi^ in 1839. 
Russia has had an itinerant gathering of naturalists since 1867. 
International meetings are a natural growth from natiraal 
congresses. Two remarkable examples of these cosmopolitan 
societies are the Congres International d'Archeologie et d^ Anthro- 
pologic PrShistoriques, founded at Spezzia in 1865, and the 
Congris International des Orientalistes (1873). 


I. SCIBNCS OBNSRALLY 

United Kingdom.— First in antiquity and dignl-ty amon^ English 
societies comes the Royal Society {q.v.) of London w^ch dates 
from 1660. In 1683 William Molyneux, the author of The Case of 
Ireland StaUd, exerted himself to form a society in Du^n after 
the pattern of that of London. In consequence of his efiorts and 
labours the Dublin Philosophical Society was cstablishwi in January 
1684 with Sir William Petty as first president. The members 
subsequently acquired a botamc garden, a kboratonr ^d a museum, 
and^aced themselves in commumcation with the Royal Society 
of London. Their meetings after 1686 were few and irregular, and 
came to an end at the commencement of hosblitiM between Janw 
II. and Wffliam HI. The society was toorgam^ m 1693 at Tnmty 
College, Dublin, where meetings took place du^ 


lune 1731 » cnieny owing w wwc w* w. .... 

Madden, the Dublin Society for Improving Husbar^, Manufactures, 
and other Vsefid Arts came into existence. In Tanuaiy 1737 ^y 
commenced to pubUsh the Dublin Soctety^s Weekly Ofcsjr^ons. 
and in 1746 the society was placed on the civil estabhslunrat, 
with an allowance of £500 a year from the government. A charter 
of incorporation was granted in 1750, and seven years later the 


Royal^DubHn Society for the first time owned a house of its own, 
and in the following yean began the drawing school, which subse- 
quently did so much fcr Iiiah art. Between 1761 and 1767 govern- 
ment grants to the amount of j^42.ooo for promoting national 
agriculture and manufactures were dis^buted by the society, which 
cSdnis to be the oldest scientific body in the United Kingdom after 
the Royal Society of London. It has published Transactions (1799* 
&c.); and its Proceedings (1764-1775; Journal 

(1856-1876, &c.) are still issued. The Dublin Univ. Phil. Soc. issues 
Proceedings. For the Royal Irish Academy, see Academies. 

The Royal Physical Society of Edinburgh was instituted in 1771, 
and incorporated in 1788 ; it is exclusively devoted to natural history 
and the physical sciences. With it have been merged many oUier 
societies, such as the Chirurgo-Medical in 1796, the American 
Physical in 1796, the Hibernian Medical, in 1799, the Chemical in 
1803, the Natural History in 1812 (which brought in Brougham and 
Mackinto^) and the Didactic in 1813. It issues Iransactione and 
Proceedings (1858, &c.). From the Philosophical Society of Edinburgh 
(1731) was developed the Royal Society of Edinburgh, whose charter 
is dated 29th March 1783. It was to comprise a physical and a 
literary class ; among the members of the latter were Robertson. 
Hume. Burke and Reid, and among those of the former Hutton. 
Black, Playfair. Dugald Stewart and Watt The literary division 
has b^n much less productive than the other. A second charter was 
obtained in i8ii. The society has published Transactions (4to, 
1788. &c.) and Proceedings (8vo. 1832, Ac.). The Royal Scottish Soc. 
of Arts (1821) publishes Transactions. 

The Linnean Society for the promotion of zoology and botany 
was founded in 1788 by Dr (afterwards Sir) J. E. Smith, in order 
to supplement the work ol the Royal Society, and obtained a royal 
charter in 1802. The herbarium and coUectiems of Linnaeus, with 
the founder's additions, were purchased after his death. It nssnoved 
from Sir Joseph Banks's old house in Soho Square to Burlington 
House (London) in 1837, and assumed the apartments it now 
occupies in 1873. It has published Proceedings (1849. &c.). The 
Journal (8vo, 1856, &c.) and the Transactions (4to, 179L ^6*) oxe 
divided into zoological and 'botanical sections. The Society for the 
Encouragement of Arts, Commerce and Manufactures took its origin 
in 1753 from an academy established in the Strand by the landscape 
painter William Shipley. Attention was paid to the a^lication 
of science to practical purposes, a subject passed over by tne Royal 
Society. Exhibitions of pictures by native artists were held, and 
the first exhibition of the Royal Academy took place in its rooms. 
A fresh start in a new career was made by the Society of Arts {siwx 
1909 known as the Royal Society of Arts) in 1847, when it obtained a 
charter and the presidency of the Prince Consort. The International 
Exhibition of 1851 sprang from the smaller exhibitions previously 
held in its rooms. 'The East Indian section dates from 1869, the 
foreign and colonial and the chemical sections from 1874. Its 
organs have been Transactions (1783-1849) and the Journal (1853. 
&c.). Sir Joseph Banks, Count Kumford and other fellows of the 
Royal Society started the Royal Institution in 1799* when a site was 
purchased in Albemarle Street for ** an establishment in London for 
diffusing the knowledge of useful mechanical improvements." to 
“ teach the application of science to the useful purposes of life." 
The institution was incorporated in the following year. One of the 
most important epochs in the history of chemist^ must be dated 
from the establishment of the laboratory where Davy and Faraday 
pursued their investigations. Belonging to the institution are 
foundations for professorships in natural philosophy, ch^istry and 
physiology. Courses of lectures on special subjects are given as well 
as discourses (once a week) of a more genweal and literary character. 
Its Journal has been issued since vioa. The London In^tuHon 
was established on a similar basis in 1805 and incorporated in 1807. 
The building in Finsbury arcus was erected in 1819. The British 
Association for the Advancement of Science was instituted at York 
on 27th September 1831 in imitation of the itinerant scientific 
parliament ^Id in Germany since 1822 (already referred to), and 
arose from a proposal ^ Sir I) . Brewster. A meeting is held annually 
at some place in the British empire chosen at a |>reviott8 meeting. 
The object of the association is to promote science, to direct general 
attention to scientific matters, and to facilitate intercourse between 
scientific workers. Abstracts of the proceedings and reports of 
committees are published in the annual Report (1833, &c.). The 
Historical Society of Science (1841) printed a couple of volumes; 
and the Ray Society (1844), instituted for the printi^ of oi^inal and 
scarce old works in zoolo^ and botany, stilf flourishes. The Royal 
Colonial Institute was founded in x8^ and incorporated in 1882. 
It provides a place of meeting for gentlemen connected with the 
colonieB and British India, undertakes investigations into subjects 
relating to the British empire, has established a museum and library, 
and gives lectures in its new building in Northumberland Avenue 
(London). It has published Procuddngs since 1870. The Victoria 
InaHtute, or Philosophical Society of Great Britain, yrw founded in 
1865 to iform a connecting bond between men of science and others 
engaged in investigating important questions of 'philosi^hy and 
science, more espeoally those bearing upon the troths revemed in 
Holy Scripture. Its organ is the Journal (1867, Ac.). The Royal 
Asiatic Soddy and the East India Association (x$66) publish Journals. 
The African Society meets at the Imperial Institute and publishes a 
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Journal The Salbomo Soc* (1885) pR>mote6 nature study and 
nraes a Mag, The foundation in 1 821 0! t)ie Society for the Encourage^ 
mint of the Useful Arts in Scotland, now usually known as the Royal 
Scottish Society of Arts, for the pronu>tiDii of the useful arts and such 
branches of scie^e as bear upon them^ was due to Sir D. Brewster, 
Sir J. Mackintosh and others ; it was incorporated in 1841, and has 
published Transactions since that year. 

The leading provincial societies of Great Britain of a general 
character are as follows :-^Aberdeen, Nat. Hist. Soc. (1863), Trans.; 
Phil Soc. (1840). Alloa, Soc, of Nat. Hist, and Arch, (xlds), Proc. 
(1865, Banff, Banffshire Field Club and Sc. Soc. (1880), Proc. 
Bath, Nat. Hist, and Antiq. Field Club (1866), Proc. (1867, d:c.) ; 
Roy. Lit. and Sc. Inst. (1025), Proc. ; Bath Lit. and Phil. Assn. 
Bedford, Bedfordshire Nat. Hist. Soc. (1875), Trans. Belfast, Nat. 
Hist, and Phil Soc. (1821), Proc. (1852, &c.), museum; Naturalists* 
Field Club (1863), Proc. (1875, &c.). Berwickshire Naturalists* Club 
(1831), Proc. (1834, &c.). Birkenhead. Lit. and Sc. Soc, (1857). 
Birmingham, Nat. Hist, and Phil. Soc. (1858). Trans . ; Birmingham 
and Midland Institute Sc. Soc. (1870), Trans, ot archaeological section 
(1871, dec.) ; P/ril Soc. (187^ has a fund for momotton of original 
research, Proc . ; Midland Union of Nat. Hist. Societies (1877), 
Midland Naturalist. Bolton, LU. and Phil Soc. (1871). Bradfoni, 
Phil Soc. (1865) ; Bradford Scientific Assn. (tBys). Journal. Brighton, 
Brighton and Hove Nat. Hist, and Phil Soc. (1855), Proc. Bristol, 
Naturalists* (1862), Proc. (z866. &c.). Burnley, Lit. and Sc. Club 
(1873), Trans. Burton-on-Trent, Nat. Hist, and Arch. Soc. (1876), 
Trans. Cambridge, Phil, Soc, (1819 ; incorporated 1832), for the 
promotion of i^losophy and natural science, owns museum and 
ttbrary, Proc. (1843, &c«), Trans, (1821, &c.). Cardiff. Naturalists* 
Soc. (1867), Trans. Chester, Soc. of Nat. Sc., Lit, and Arts (1871I. 
Cork, Royal Inst. (1807), library ; Cuvierian and Arch. Soc. (Z836). 
Cornwedl Royal Inst., at Truro (i8z8), devoted to natural philoMphy. 
natural history, and antiquities, Journal (1864, &c.) ; Royal Cornwall 
Polytechnic Soc., at Falmouth (1833 ; founded by the daughters of 
R. W. Fox and others), for the encouragement of science and the 
fine and industrial arts, Trans, (1835, doc.). Cumberland Assoc, for 
the Advancement of Lit. and Sc. (1876), provided a means of union for 
the local societies of Cumberland and Westmorland, Trans, Derby^ 
shire Arch, and Nat. Hist. Soc. (1878), Journal. Derry Nat. Hist, and 
Phil, Soc. (1870). Deuonshire Assoc, for the Advancement of Sc, 
(1862}. Dorset Nat, Hist, and Antiq, Field Club (1875), Proc, Dum- 
friesshire and Galloway Sc., Nat, Mist, and Antiq. Soc. (1876), Trans, 
Dundee, Naturalists* Soc. (1873). Eastbourne, Nat. Hist. Soc. (Z867), 
Proc. (1869, dec.). East of Scotland Union of Naturalists* Societies 
(1884). Trans. Ebbw Vale, Lit. and Sc. Inst. (18^). Elgin, Elgin 
and Morayshire Lit. and Sc, Assoc. (2836). Essex Field Club (1880), 
museums at Stratford and Chingford. Exeter, Naturalists* Club 
and Arch. Assoc. (1862). Glasgow, Roy. Phil. Soc, (1802), Proc. 
(1844, &c.) ; Nat. Hist. Soc. (1851), Proc. (1868, Ac.) ; Soc. of Field 
Naturalists (1872), Trans. (1872, &c.) ; Andersonian Naturalists’ Soc. 
Gloucester, Lit. and Sc. Assoc. (1838). Greenock. Phil. Soc. (1861). 
Halifax, Phil, and Lit. Soc. (1830), museum and library. Hereford, 
Woolho^ Naturalists* Field Club.Hereford Pomona and Trans. (1866, 
&c.). Hertfordshire Nat. Hist. Soc, and Field Club, formed in 1879 
from the Watford Nat, Hist, Soc. (1875), Trans. High Wycombe, 
Nat. Hist. Soc. (1865). Magatine (tB6o, ic.). Hull, Lit. and Phil. 
Soc. (1822), Trans. (^24, dec.). Inverness, Sc, Soc, and Field 
Club (1873). Isle of Wight Phil, and Sc. Soc. (1850). Kent {East) 
Nat. Hist. Sec. at Canterbury (1858), Trans. Leeds. Phil, and 
Lit. Soc. (1820); Naturalists* Club (1870), Trans. Leicester, Lit. 
and Phil. Soc. (1835), Trans. Lewes, Lewes and East Sussex Nat. 
Hist. Soc. (1S64). Liverpool, JM, and Phil. Soc. (18x2 ; united with 
Nat. Hist. Soc. in 1844), Proc. (1845, dec.) ; PhUomathic Soc, (1823). 
Trans. ; Polytechnic Soc. (1838), Journal (1838. &c.) ; Naturalists* 
Field Club (x86o). Manchester, Lit. and PhU. Soc. (1781), two 
sections, one physical and mathematical, the other for microscopy 
and natural mstory— the original statements respecting the atomic 
theory were given by Dalton in the Memoirs (1709, ftc/j, also JFVuc.; 
FiM Naturalists* and Arch. Soc. (i860}, Proc. ; Scientific Students* 
Assoc. (ij86x). Montrose, Nat. Hist, and Antiq. Soc. (1836), museum. 
Newbury, District Field Cktb (1870), Tfoiis. (1871, dec.). Newcastle- 
on-Tyne, Lit. and Phil. Soc. (1793), library; Northumberland, 
Durham and Newcaetle Nat. Hist. Soc. (1829), a museum (opened in 
1884), Trans. Norfolk, Norfolk and Norwich Naturalists* Soc. (1869), 
Trans. (1870, dec.). Nottingham, Lit. and Phil. Soc. (1864) ; Natural- 
iets* Sac, (1832), Trans. Orkney Antiq, and Nat. Hisf. Soc. (1837), 
museuflu Oxford. Ashmolean Nat. Hist. Soc. (1828), Proc. Paiuey, 
Phil. Instmtion (1808), tree Ubxa^ and museum ; Mr Coats pre- 
.sented hli observatory in 1882. Penzance, Nat. Hist, and Antiq. 
Soc. (1839), museum, JProc, (1845, dec.). Perth, LU. and Antiq. Soc, 
(1784) ; Perthshire Soc. of Nat. Sc. (X867), Proc. (1869. &c,), the 
Scottish NaluraHst (1870, &c.). Baterhead, Buchan Field Club (1887), 
Trans. Plymouth, Plymouth Inst, and Devon and Cornwall Nat. Hist, 
Soc. (x8x2). museum, art gallery and library. Preston Sc. Soc., 
affiliated with BritiHt Assn. RidlmoadfRuhmond and North Riding 
Naturalists* Field C/ic8 (1863), Trans, Ripon, Naturalists* Club and 
Sc. Assoc. (x88a). RochdetU Lit. and Sc, Soc,. Trans. Scarborough, 
Phil, and Arch. Soc, (X83X). museum and ubrs^. Severn Valiey 
NaturalisU* Field Chib, at Biidgenorth (1863). Sheffield, Lit. and 
Phil, Soc, (x8sa) ; Museums Assoc. (1889), Proc, and Joum, Shetland 


Lit. and Sc, Soc, at Lerwick (x86x). Shropshire and Norfft Wales Nat- 
Hist, and Antiq, Soc, (1833), at Shrewsbury. Somersetshire Arch, and 
Nat. Hist. Soc., at Taunton (1849), Proc. (X85X, &c.). Southampton, 
Hartley Institution (founded under bequest of H. R. Hartiey in 1859, 
incorporated 1862), for the promotion of scientific, antiquarian and 
Oriental studies and the fine arts, owns a museum and library. 
Staffordshire {North) Field Club and Arch. Soc, (founded as a natuiid 
history society in 1865; enlarged 1877), meets at Stone, Trans, 
Stirling, Nat, Hist, and Arch. Soc, (1878), Trans. Stockport, Soc. of 
Naturalists (1884), Trans. Suffolk Inst, of Arch, and Nat. Mist., at 
Bury St Edmunds (1848), Proc. (1848, &c.), The East Anglian (1859, 
&c.). Swansea, Royal Institution of South Wales, (founded 1835 ; 
incorporated 1883), with a museum and library, promotes natu^ 
history and applied science, literature and fine arts, local history and 
antiquities. Tamworth, Nat. Hist., Geolog, and Antiq. Soc. (1871). 
Teign Naturalists* Field Club (1858). Torquay, Nat. Hist. Soc. (1844), 
museum and library. Tweedside and Kelso Physical and Antiq. Soc. 
(1834). Warrington, tit. and Phil. Soc. (founded in 1870 upon 
tlie Micr. Soc,). Warwickshire Nat. Hist, and Arch. Soc. (1836); 
Warwickshire Field Club (1834). Whitby, LU. and Phil. Soc. (1822). 
Whitehaven Sc, Assn., Journal, Wiltshire Arch, and Nat, Hist. Soc., 
at Devizes (1853), Wiltshire Magasine (1855, &c.). Windsor, 
Windsor and Eton Sc. Soc., Trans. Witney, Nat. Hist, and Lit. Soc. 
(1858). Yorkshire Phil. Soc. (1822), the museum in the grounds of 
St Mary's Abbey, York, contains a remarkable collection of Roman 
remains; Naturalists* Union of the natural history and scientific 
societies of the county (founded in x86x as the West Riding Consoli- 
dated Naturalists* Soc., reorganized in X876), publishes the Naturalist 
(1876, &c.), Trans. 

Australia and Nbw Zealand: Adelaide, Phil. Soc., Trans. (1865, 
&c.) ; South A ustralian Inst. (1836) , library ; Roy. Soc. of S, A ustralta 
(1^53)* Trans., Proc., Reports. Auckland, Auckland Inst. Brisbane, 
Queensland Phil, Soc, (x 860), now the Roy. Soc. of Queensland (1884), 
Proc. Christchurch, Phil. Inst, Hobart Town, Roy. Soc. of Tas- 
mania, P^ers and Proc. (1843, &c.). Melbourne, Roy. Soc. of 
Victoria, Trans, and Proc. (1854, d:c.) ; Nat. Hist. Soc . ; Zool. and 
Acclim, Soc., Proc. (1872, Jtc.). Sydney, Roy, Soc. of N.S. Wales 
(x82i), Proc. (1867, ftc.) ; Linnean Soc, of N.S. Wales (1874), Proc, 
(1875, &c.) ; Phil, Soc,, Trans. (1862, &c.) ; Australasian Assoc, for 
Advancement of Sc., Reports of Annual Meetings (held at different 
place each year) (1888, ac.). Wellington, New Zealand Inst., Trans, 
and Proc. (1868, &c.). 

Canada ; Halifax, Nova Scotian Inti, Of Sc., Proe. and Trans. (1862, 
&c.) . Montreal, Nat. Hist. Soc. of Montreal (X827), Canadian Rec. of Sc, 
Ottawa, Roy. Soc. of Canada, Trans. (3 ser.) (1882, &c.) ; Lit. and Sc. 
Soc. (1870), Trans, (1897, &c.)* St John, Nat. Hist. Soe. of N, Bruns. 
(1862), Bulletins (26 vols.). Toronto, Canadian Inst, (1849), Trans. 
and Proc, (1832, &c.) ; Roy. Canadian Acad, of Arts (x88o). Winni- 
peg, Hist, and Si.. Soc, 

South Africa : Cape Town, SouLh Afr. Phil. Soc., Trans. (1878, 
&c.). 

West Indies : Kingston, Roy. Soc. of Arts of Jamaica, Trans. 
(1854, &c.) ; Port of S^n, Sc. Assoc, of Trinidad, Proc, (1866, &c.). 

India, &c. : Calcutta, Asiatic Soc. of Bengal (1784), Journal 
(1832, &c, ; 1865, &c.), Bibl. Jndica (1848, &cO, Mem. (1905, &c.). 
Singapore, Roy. Asiatic Soc, (Straits Br.), Journal (1880, &c.). 
Shanghai, R^. Asiatic Soe. (N, China Br,), Journal (1857, &c.). 
Cairo, Inst. Egyptien (1859). Mauritius, Roy, Soc. of Arts and Sc,, 
Proc. (1846, &c.) and Trans. (1848, &c.). 

United States. — The Smithsonian Institution (7.V.), the most 
important scientific body in Amcgrica, is dealt witn in a ^arate 
aracle. The first sdentme society in the United States originated 
from a Proposal for Promotir^ Useful Knowledge among the British 
Plantations, issued by Dr Frankun in 1743. In the following 
year the American Philosophical Society was founded at Phila- 
delphia, with Thomas Hop^nson as president and Franklin as 
secretary. With it was united on 2nd January 1769 another Phila- 
delphia society, The Junto (1758), the records of which have been 

E reserved. The American Philos^hical Society is still in vigorous 
fe, and is an exclusively scientific body and the oldest oiganized 
sociely in the United States for the pursuit of philosophical investiga- 
tion in its broadest sense. It publishes Transactions (4to, 1771, &c.) 
and Proceedings (8vo, 1838. &c.). Second in point of diate comes the 
American Academy of Arts and Sciences of Boston, incorporated in 
1780 with the object of furthering the study of the antiquities and 
natural history of the country. Its Memoirs (4to, 1783, &o.) and 
Proceedings (8vo, 1846. &c.) are still published. The fonnecUcut 
Academy of Arts and Sciences was inco^orated at New Haven in 
Z799. At first only devoted to matters connected with the state of 
Cc^ecticut, it now embraces the whole field of the sdenoes and useful 
arts. It has issued Memoirs (i 8io-*x 8z6), and now publishes Trans- 
actions (x866, Ac.). One of the leading societies in the United States, 
the Academy of Natural Sciences of Philadelphia, founded in 1812 and 
incorporated in 1817, possesses an excellent library ; the natural 
history museum is ei^cially rich in conchology. . It issues a Journal 
(i 8x 7, Ac.) and Proceedings (2 843, Ac.) . The Americen Entomological 
Society is meiged with it. The Franklin Institute of the same, city, 
incorporated in z8a5« possesses a Ubrsxy, gives lectures and issues a 
Jour^ (1826. Ac.}. The Boston Society of Natural History was 
founded upon the Linnean Society (18x4) in 2830 and incorporated 
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in 1831. It possesses a Hbrary and a cabinet of specimens. It 
Las published the Boston Journal of Natural History {8vo, 1837- 
1863), Memoirs (4to, 1866, See.) and Proceedings (1841, &c.). The 
Lyceum of Natural History, New York, was incorporated in 1818 
and has published Annals from 1823 (1824, Sec.) and Proceedings 
{1 870, &c?) . Ini 875 the name was changed to New York A cademy of 
Sciences. A number of American naturalists and geologists, having 
held meetings in various cities between 1840 and 1847, resolv^ 
themselves at their Boston congress in the latter year into the 
American Association for the Advancement of Science, which was 
incorporated in 1874. Its object is '' by periodical and migratory 
meetings to promote intercourse between American scientists.*' It 
has published Proceedings (1849, &c,). The National Academy of 
Sciences incorporated at Washington in 1863 with a view to 
making the knowledge of specialists available for the service of 
government. There are two classes of members, those in mathe> 
matics and physics and those in natural history. It has issued 
Annuals (Cambridge, 1805, &c.) and Reports, as well as Memoirs 
(1866, &c.). The Academies of Sciences at San Francisco (1853), St 
Louis {1856, incorporated 1857), and Chicago (1857. incorporated 
18O5) deserve special mention. 

Among the remaining societies of a general scientific charactei are- 
Albany Inst. (1829), Trans. (1830-93), Proc. (1873-82). Ann Arbor, 
Michigan Ac. of Sc. (1894). Baltimore. Maryland Acad, of Sc., 
Trans. (1901). Boston, Cot, Soc. of Mass. (1892), Trans. Brooklyn 
Inst, of Arts and Sc. Buffalo. Soc. of Nat. Sc. (1861), BuU. Charleston. 
Elliot Soc. of Nat. Hist. (1853). Proc. (1855. &c.). Journal (4to, 1859, 
&c.). Cincinnati Soc. of Nat. Hist. (1870), Journal (1878. &c.); 
Cm. Museum Assoc. (r88i). Cleveland, Acad, of Nat. Sc. (1852), 
Annals and Proc . ; The Cleveland Society [Archaeol. Inst, of America] 
(1895). Columbus, Ohio State Acad, of Sc. (1891), Publ. Des Moines, 
Iowa Acad, of Sc. (1887), Proc. Hartford, Sc. Soc. (1896), formerly 
the Hartford Soc. of Nat. Sc. (1885). Bull. (1902. &c.). Indianapolis, 
Indiana Acad, of Sc. (1885). Proc. (1891 . &c.). Ithaca, Amer. Phil. 
Assoc. (1902). Lincoln, Nebraska Acad, of Sc. (1891), Publ. Los 
Angele.s, South California Acad, of Sc. (xSgx), Bull. Madison, 
consin Acad, of Sc., Arts and Letters, Trans. (1870, &c.). Milwaukee, 
Wisconsin Ned. Hist. Soc. (1857), P*tU. Minneapolis, Minnesota 
Acad, of Sc., Bull. (1873, 8cc.). Minneapolis Acad, of Fine Arts 
(1883), Bull. (1905). New Orleans. Athenie Louisianais (1876), 
Comptes rend. New York, Amer. Inst, of the City of New York (1829), 
Journal (1834), Trans. (1841, &c.); Amer. Inst, for Sc. Research 
(1904), Proc. and Journal. Portland (Maine), Soc. of Nat. Hist. 
(1850), Proc. (1862, &c.). Poughkeepsie, Vassar Brothers* Institute, 
Proc. (1874, &c., 1876, &c.). Rochester Acad, of Nat. Sc, (i88i). 
^t. Louis, A.cad. of Sc. (1857), Trans. Salem (Mass.), Essex County 
Nat. Hist. Soc. (1833; now merged in the Essex Institute) published 
the American Naturalist (18O7-1868), afterwards issued by the 
Peabody Acad, of Science, as well as Proc. (1856, &c.) and Bullttin 
(1869, &c.). San Francisco, Tech. Soc. of the Pacific Coast (1884), 
Trans, in Journal of the Assoc, of Engineering Societies, Santa 
Barbara Soc. of Nat. Hist. (1876), Bull. (1887). Sioux City, ilcod. 
of Sc. and Letters (1S85), Proc. (1903, &c.). Topeka, Kansas Acad, of 
Science (1868), Trans. Washington, Phil. Soc. of W ashington {iBii), 
Bull. (1S74, &c.). WiUces-Barr^, Wyoming Hist, and Geol. soc. 
(1838), Proc. and Coll. (1858, &c.), 

France. — The Institutde France (see Academies), which includes 
five separate academies, stands at the head of all French societies. 
The Sociiti Philotechnique, founded in 1795 and recognized as of 
public usefulness by a decree of iith May 1861, had for its object 
the encouragement and study of literature, science and the fine 
arts ; literary organ was an Annuaire (1840, &c.). The SocUti d'En^- 
couragement pour V Industrie Nationale was founded in 1801 for the 
amelioration of aU branches of French industry, and was recog- 
nized by the state in 1824 ; Bulletin. The Acadimie National, 
Agricole, Manufacturidre, Commerciale was founded by the due de 
Montmorency in 1830, a^ also offers prizes and medals, and brings 
out a Bulletin (1830, &c.). The Association Frangaise pour VAvance^ 
ment des Sciences (1872), founded on the model of the British Asso- 
ciation, holds mi^tory meetings and publishes Comptes rendus. 
With it has been amalgamated ihn Association SdenHiique de France^ 
founded by Le Verrier m 1864. 

The departmental societies are very nut^rous and active. The 
chief are the following. Abbeville. Soc. d* Emulation (1797). Mtm. 
(1833. &c.). Agen, Soc. d*.Agr., Sc., etArts (1784), Recueil (1800, &c.). 
Aix, Acad, des Sc., &c. (1S29), based on Soc. des Amis de la Sc. 
(1765), Mim. (1819, &c.). Alais, Soc. Sc, at Liit. (1868), Bull. (1868, 
&c.). Amiens, Acad., based on Soc. LiU. (1750). (i® 35 . I 

Soc. Linnienne (1838). Mim. (1866, &c.). Angers. Soc. Acad, de 
Maine^t^Loire (1837), Af^m. (1857, ^c.) ; Soc. d'Agr., &c. (179^. 
Mtm. (1831, &c.) ; Sec. Linn, de M.^UL. (1852), AnnaUs (1853. &c.). 
Angoulftme, Soc. d*Agr., &•€., de la Charenie (1803), Annales (18x9, 
&c.). Annecy, Soc. Florimontane (1851), Annales (1851, Ac.) and 
Rev. Savoisierme (1851). Apt, Soc. Litt., Sc., et Art. (1863), Annies 
/1865, &c.). Arras, Acad. ( 1737 ). Mim. (1818, &c.) and other pubhea- 
tions. Autun, Soc. £duenne (1836), Mtm. {iSy 2, &c.) and other 
publications. Auxenre, Soc. des Sc. (1847), (1847, &c.). Avignon, 

Acad, de Vaucluse (formerly the Lycie d^Agr.,&€., 1801), Mim. (1804), 
Doeuments and Casrtulaires. Bar-le-Duc, Soc. des Lettres, &c. (1870). 
Mdm. (1871, &c.). Bayeux. Soc, des Sc., Arts, et B.-Lett. (1841), 


Mimje{iSi^2, &c.). Beauvais, Soc. Acad. (1847), Mim. (18^7, &c.), 
Comptes rendus (1882, Sen.). Belfort, Soc. d* Emulation (1872), Bull. 

(1872). " . . . 

ro- 

Soc . ... , . . , 

&c. (18^4), Bull. (183#, &c.). Btois, Soc. des Sc. et Leitres de Loir- 
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et-Cher {1832), Mim. (1833. &c.). Bordeaux, Acad. (1712 : suppressed 
1793 ; re-established 1816), Actes (1839, &c.) ; Soc. Linn. (1818), 
BuU. (1826-1829) and Actes (1830, &c.).; Soc. des Sc. (1850), 
Mim. (1855, &c.). Boulogne, Soc. Acad. (1864), Mim. (1864, &c.). 
Bourg, Soc. d* Emulation {1755), Journal (18x7-1868) and Annales 
(1868, &c.). Purges, Soc. Hist., &>c., du Cher (1849), Mim. (1857, 
^c.). Brive la Gaillarde, Soc. Sc., Hist., et Archiot. (1878), Bull. 
(1879, &c.). Caen, Acad. (1652), Rec. (I73i-x8i6), Mim. (T825) : 
Soc. Ltnn. (1823), Mim. (1824, &c.), and Bull. (1833, &c.) ; Assoc. 
Normande (1831), Annuaire (1835, &c.). Cahors, Soc. des Etudes Litt., 
Sc. et Aftistiques (1872), Bull. (1873, &c.). Cambrai, Soc. d*Emulation 
(1804), Mim. (1808, &c.). Cannes. Soc. des Sc. (1868), Mim. (1869, 
&c.). Carcassonne, Soc. d*£tudes, &*c. (1889), Bull. (1890, d:c.). 
Chamb^ry. Acad. (18x9), Mim. (1825, &c,), ChAteaudun, Soc, 
Dunoise (1864), Btul. (1864, &c.). Cherbourg, Soc. Acad. (i755)» 
Mim. (1833, &c.); Soc. Nat. (1851), Mim. (los®. Clermont- 
Ferrand, Acad. (i747)> Annales (1828, Sec.) and Bull. (1881, Sec.), 
Dijon, Acad. {1725; suppressed 1793: re-established 1800), Mim, 
(17^, &c.). Douai, Soc. d*A^., 6'C., du Nord (1799). Mim. 
(1026, Sec.). Draguinan, Soc. d*Efudes Sc. (X835), B«//. (1856, Sec.), 
Duntourk, Soc. Dunkerquoise (1851'!, Mim. (1853, Sec.). Epinal, Soc. 
d‘ Emulation (1823). Journal (1823-1827), Siences (1828-1830), 
Annales (1828, &cj. 6vreux, Soc. Libre d*Agr., (1798)1 Ke^ 
cueil. Gap, Soc. a’ Etudes (1881), BuU. (1882, &c.). Grenbble, Acad, 
Delphinale (1789), based on soc. LiU. (X77^). Bu//. (1836, &c.). 
Havre, Soc. d* Etudes Diverses (1833), B^c««V (1834, &c.), Laon, Soc. 
Acad. (1850), Bull. (1852, &c.). La Roche. Soc. d' Emulation (1834), 
Annuaire (1855, Sec). La Rochelle, Acad. (1732 ; suppressed 1791 : 
reconstituted in 1803 as Lyde Rochelais and in 1853 under its former 
name), Annales (1B54, Sec.). Le Havre, Soc. des Sc. et Arts (i6d8), 
BiUl. (1868, &c.). Le Mans. Soc. d*Agr., <&>c., de la Sarihe (founded in 
1761 ; reorganized on several occasmns, and finally in 1839), BuU. 
(1833, &c.). Le Puy, Soc. d‘Aer., Sc., &c. (1819), Anmales (18^, Sec.) 
send BuU. (1836. &c.). Lille, Soc. des Sc., 6'C. (founded 1802 as Soc. 
d* Amateurs), Mim. (1802, Sec .) ; Soc. d* Etudes, BuU. (1899). Limoges, 
Soc. d*Agr,, Sc., &c., de la fiaute^Vierme (1759), BuU. (1822, Sec.). 
Lons-le-Saunier, Soc. d* Emulation (1817), Mim. (18x8. &c.). Lyons, 
Acad. (1724), Mim. (1854, Sec.) ; Soc. d Ap^., Hist. Nat., &c. (1761), 
Comptes rend. (1806, &c.) and Mim. (1838, &c.) ; Soc. Lirm. (1822), 
Annales (1836, &c.). MAcon, Acad. (1803), Comptes rend. (1806-1847) 
and Anr^s (1831, &c.). Marseilles, Acm. (1726 , in 1766 called Soc. 
des Sciences ; suppressed in X793 ; reoiganim in 1799, and finally 
in 1802), Recueil (1727-1786) and Mim. (1803, &c.). Meaux, Soc. 
Libre d'Agr,, Sc., S^. (1798 ; reorganized in 1820), P146/. (1833, &c.). 
Monde, Soc. d*Agr., &c., de la Losire (18x9), Mim. (1827, &c.) and 
BuU. (1830, Sec.). Montauban, Acad. (1730), Recueil (1742-1750 and 
1869. &c.). Montb61iard. Soc. d*Em. (1830L Mim. (1832, Sec.). 
Mon^Uier, Acad, (founded in 1706 as Soc. Royale ; suppressed in 
1793 ; finally reorg^zed in 184O), Mim. (1847, Ac.) ; Soc. d*Horti- 
cult., <S'C.. de VHirauU (i860), Annales (i860, &c.). Moulins, Soc, 
d*Em. (i8^6). Bull. (1846, &c.). Nancy, Acad, de Stanislas (1750), 
Mim. (1754, &c*) \ (X873). founded on Soc. des Sc. Nat. 

de Strasbourg (1828), Mim. (1830, &.) and BuU. (1866, &c.); Soc. 
d'archiol., S*c, (184B), Mim. (1849, &c.), Journal (1852. &c.). Nantes, 
Soc. Acad. ^ la Loire Inf. (1848), founded in 1798 as InsHiut Di‘ 
partmental, Annales (1830, &c.). Nevers, Soc. Nivemaise (1831). Bull. 
(1831, Ac.). Nice, Soc. des Lettres, ^c. (1861), Annales (1^5, Ac.). 
Nlmes, Acad. (1682), Mim. (1803) ; Soc. d'Etude des Sc. Nat. (xSyi), 
BuU. (1873, Ac.). Niort, Soc.de Statist. Sc., S^.,desDeux*Sivres (1836), 
Mim, (X836, Ac.) and BuU, (1852, Ac.). Orleans, Acad, de $ainte* 
Croix (1863), Lect. et Mim. (X863, Ac.) ; Soc. d*Ap., Sc., &c. (1809). 
Bid/. (1810-1813), Ann, (18x8-1837), and Mim. (1837. Ac.). Pau. Soc. 
des Sc., Lettres, S'C. (1841), BuU, (1041, Ac.). FAriguenx. Soc. d*Agr., 
Sc„ Sc., de la Dordogne (1820), Annales (1840, Ac.). Fexpignan, Soc. 
Agr., et LiU. (1833), BuU, (1834, Ac.). PoftiefB, Soc. d*Agr„ 
Belles-LeUres, Sc. (1789), BuU. (zox8, Ac.). Privas, Soc. des Sc. Nat. 
et Hist. (1861), Bull. (x86x, Ac.). Reims, Acad. Nat. (184!), Stances 
(1844, Ac.). Rochefort, Sac, de Giog., Lettres, Sc, et Arts (1878), BuU, 
(1879, Ac.). Rodes, Soc. des Lettres, Sc., Sc., de VAve^on (1836), 
Mim. (1838, Ac.) and Precis^ Verb. (1864, Ac.). Rouen, Acad. (1744)1 
Pricis Analyt. (1744, Ac.) ; Soc. Libre d^Emulation, Sc. (i79o)« 

(1797, Ac.) ; Soc. des Amis des Sc, Nat. (1864), Bull, (^863, Ac.). 
Saint-Brieuc, Soc, d*Em., BuU. et Mim. (x86i, Ac.). Saint-Di6. Soc. 
Phihmatique (1675), BuU. (1876, Ac.). Saint-Etienne, Soc. d*Agr., 
Sc., de la Loire (1822), AunaUs (1837). Saint-Lo, Soc. d*Agr:, SC. 
{1833), Mim., Sc. (1837, Ac.). Saint-Qiientin, Soc. Aced. (1825), 
Mim. (1830, Ac.). Ssmnr, Soc. des Sc. Hist, et Ned. (i848)« BuU, 
(1864, Ac!). Soissons, Soc. Arch., Hist, et Sc, (1846). Mhn\ (^847, 
Ac.). XarM, Soc, Acad, des Hautes~^Mes (1853), BuU. 1^854* 8kc.) . 
Toulon, Soc. Acad, du Var (x8xt), (1832, AA^). IbnloaBe. 

Acad, (fonnded in 1640 ; known to 1704 as Soc, dei Ldmernistee And 
by other names to 1^7, when present title was atiqnixed), Hitt, tt 
Mim. (1782-1790) and Mim. (1827, Ac.) ; Soc. d^Jfiiit. Nat, (x86C>, 
BuU, (1867, Ac.) ; Soc. des Sc, (1872). Bull, (iSyoi Ae.). Toun, Soc, 
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d'Agr., d^c., d'lndre^et’Loive (founded in 1761 as Soc. Roy, d^4gr,), 
Rtcueil (1763 and 1803-X810J and AnncUes (1821, &c.)* Troyes, Soc, 


mathique du Morhihan (1826), Proc.^verb. (182;. &c.} and Bull. (1857, 
&c.). Venddme, Soc. Arch., Sc., ei Litt. (1802), Bull. (1862, &c.). 
Verdun, Soc, Philomath. (1822). M4m. (1840). Versailles. Soc. d'Agr. 
et des Arts (X798), (1799-1864) and Bull, (i860, &c.) ; Soc. des 

Sc. Nat. et Mid. (1832). M6m. (1835, &c.); Soc. des Sc. Morales, &c. 
(1798), Mim. (1847-1897), Revue (18^, &c.). Vesoul, Soc. d'Agr. ^ 
&>c., ae la Haute-Sadne (1801 ; reorganized in 1819 and 1832). Recueil 
Agronom. (1836, &c.), Mim. (1859, &c.), and Bull. (1869, &c.). 
Vitry-le-Fran^is, Soc. des Sc. et Arts (1861), Bull. (1867, &c.). 
Constantine (Algeria), Soc. Archiol. (1852), Annuaire et Recueil 
(ife. &c.). 

Germany and Austria-Hungary.- Agram, J^o-slavenska Aka- 
demija or South Slav. Acad. (x86fi), various publications; Croatian 
Nat. Hist. Soc. (1885). AUcnburg, Naturforsch. Ges. d. Osterlandes 
(1817). Mittheil. Augsburg, Naturforsch. Ver. (x 846), Ber. (i 848, &c.) . 
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Ber. (1841, &c.). Bonn, Naturh.-Verein (1843), Verhandl. (1844, &c.) ; 
Gorres Ges. (187G), Hist. JahrbUch. (1879, &c.) ; Niederrhein. Ges. 
(18x8, reorganized, 1839). Bremen, Naturwiss. Ver. (1864). Ahhandl. 
{1868, &c.). Breslau, Schles. Ges. f. vaterl. Kultur (1803), Jahresber. 
(X804, &c.). Bromberg, Deutsche Ges. f. Kunst u. iViss. (1902) with 
7 sections, Jahresber. (1902, &c.). Briinn, K. k. Mdhr. -Schles. Ges., 
Mittheil. (1821, &c.). Budapest, K. Magyar TernUszettudomdnyi 
Tdrsulat or Roy. Hung. Soc. of Nat. Sciences (1841), many publications, 
monthly proceedings of zoological, chemical and botamcal sections. 
Cassel, Ver, /. Naturkunde, Jahresber. (1837, &c.). Colmar, Soc. 
d'Hist. Nat. (1859), Bull. (iSOo, &c.). Cracow, Towarzystwo Naukowe, 
afterwards Akademija Umiejetnosci or Acad, of Science (18x5)^ with 
several sections each publishing proceedings ; the Acad, issues a 
Bulletin (1873, &c.). Danzig, Naturforsch. Ges., Versuche (1745- 
1757) and Schriften (1820, &c.) ; Bot. -zoolog. Ver. (1878). Donaue- 
schmgen, Ver. f. Gesch. u. Naturgesch. (i8ox), Schriften. Dresden, 
Naturwiss. Ges. Isis (1833), Sitzungsber. (1861, &c.) ; Ges. f. Nature u. 
Heilkunde (1818), jahresber, (1848, &c.) ; Ges. f. Botanik u. Zoo- 
logie, Nunquam Oiiosus (1870, &c.). Durkheim, Pollichio, Naturwiss. 
Ver., Jahresber. (1843, &c.). Elbcrfeld, Naturwiss. Ver., Jahresber. 
(1851, &c.). Emden, Naturforsch. Ges. (18x4), Jahresber. (1837, &c.). 
Erfurt, Kgl. Pr. Akad. gemeinniUz. IFiss., Acta (1757, &c.), Abhandl. 
(i860, &c.). Frankfort, Seckenbergische naturforsch. Ges. (1817), 
Museum (i 834-1 845) and A bhandl. (i 854, &c.) . Freiburg (in Baden), 
Naturforsch. Ges. (1821), Ber. (1838, ic.). Fulda, Ver. f. Natur- 
kunde (1865), Ber. (1870, &c.). Giessen, Oberhess. Ges. f. Natur- 
und Heilkunde (1833), Ber. (1847, &c.). Gorlitz, Oberlausitzer Ges. 
d. Wiss. (1779), Magazin (1822) ; Naturforsch. Ges. (1811), Ahhandl. 
(1827, &c.). Gorz, Soc. Imp. Reale, Mem. Gottingen, K. Ges. d. 
Wissensch. (1751, 1893), Gott. gelehrte Anzeigen, Abhandl. (1845, &c.) 
and Nachr. (1845, &c.). Gratz, Naturwiss. Ver., Mittheil. (1863, &c.). 
Greifswald, Naturwiss. Ver. von Neu-Vorpommern, Mittheil. (18O9, 
&c.). HaUe, Naturf. Ges. (1779), Abhandl. (1853, &c.) ; Naturwiss. 
Ver. (1848), Zeitschrift (1853, &c.). Hamburg, Naturwiss. Ver. (1837), 
Abhandl. (1846, &c.). Hanau, Wetterauische Ges. (1808), Jahresber. 
(1852, &c.). Heidelberg. Naturhist.-med. Ver., Verhandl. (1857, &c.) ; 
Akad. der Wiss. Sti flung H. Lanz (X909)- Hermannstadt, Sieben- 
bUrgisch. med. Ver. f. Naturwiss., Verhandl. (1849, &c.). Innsbruck, 
Ferdinandeum, Beitrdge (1825-1834) and Neue Zeitschrift (1835, 
&c.). Jena, K. Leopold.-Carol, Akad. Athenaeum (1^5, &c.) ; 
K. Leopold.-Carol. D. Akad. d. Naturf., Leofoldina (1859, &c,) ; 
Med.-naturwiss. Ges. Jen., Zeitschr. (1864, &c.). Karlsruhe, Natur- 
wiss. Vef. (1863), Verhandl. (1864, &c.). Klausenburg, SiebenbUrg. 
Museum, A nnalen. Leipzig, Ges. Deut. Naturf or scher u. A rzie ( 1 822 ). 
Tag^latt (18^6, &c,). Verhandl.: K. Sdchs. Ges. d. IVm. (1846), Bsf. 
(184O, &c.) and Aohandl, (1850, See.) ; Deutsche morgenldna, Ges. 
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naturforsch. Ges. ,(1834). H^nnheim, Ver. f, Naturk., Jahresber. 
(1834. Sec.). Marburg, G«. z. Befbrderung der gesamten Naturwiss., 
founded in x8i6 as Kurhessische Akademie, Schriften (1823, &c.) and 
Sitzun^ber. (i8b6, Stc.). Meissen, Ver. f. Erdk., Isis (1845). Metz, 
Acad.,vtaea on Soc. des Lettres, 6‘C. (X819), Mtm. {1828, &c .) ; Soc. 
d'Hist. Nat., Mim. (1843) and BuU. (1844. &c.j. Munich. MUnchener 
Orient. G^. (1901), Beitrdge. Nuremterg, Naturhist. Ges. (x8oi). 
•Abhandl. (1852, &c.), Mittheilungen ; Naturhist. Ges. (x8ox), Mittheil. 
and A bhandl. Posen, Deutsche Qes, f. Kunst. u. Wiss, (1901) . Prague, 
K. B6hm. Ges. (1770, 1784) consists of two classes, receives a state 
subsidy, AbhanM* (1785, Ac.) and Sitzungsber. (1859, &c.) ; Natur- 
kist. Ver. Lidos, Lotas (1851, &c.) ; Ges.zur Fdrderung deutscher Wiss., 
Kunst, u. Lit. in Bdhmen (1891), state subsidy and many private 
bequests, MiUheil. and other pubheations, Pressburg, Ver. f. Naturk ., 
Verhamdt. (X856, Ac*)* Katisbon, Zoolog. -mineralog. Ver. (1846, since 
1883 called Naturwiss. Ver.), Abhandl. (1849, Ac.). Reichenbach 
rVoigtlandi Saxony) . Ver. f. Naturk .(1839), Mittheil. Rostock, Verein 
f. Freunde der Ntdurgeschichte (1847), Archiv. Roveredo, I.R. Accad* 


(1750), Atti (1826, &c.). Strassburg, Soc. des Sc. Agr. et Arts 
(i8o2), Mim. (1811, Ac.) and Bull. (1843, Ac.) ; Wissenschaftl. Ges, 
(1906) , Schriften (x 90O, Ac.) . Stuttgart, Ver. f. vaterl. Naturk . (i 845) , 
Jahresber. (1850, Ac.). Thorn, Copernicus Ver. (1854). Trieste, Soc. 
Adriatica, Boll. Ulin, Ver.f, Mathem. u. Naturwiss. (18O5), Verhandl. 
Vienna, K. k. Zoolog, -hot. Ges., Verhandl. (1851, Ac.) ; Verein z. Verb. 
Naturwiss. Kentnisse, Schriften (i 862, Ac.) . Wiesbaden, Nassauischer 
Ver. f. Naturk. (1829), Jahrhillcher (1844, Ac.). Zweibrucken, Natur- 
hist. Ver. (186$), Jahre^er. (1864, Ac.). 

Switzerland. — Basel, Naturforsch. Ges. (1817), Ber. (1835, Ac.) 
and Verhandl. (1835, Ac.). Bern, Soc. HelvStique des Sciences Nat. 
(1815), Actes (1816. Ac.), Comptes rendus (1879), MSmoires (1829, 
Ac.). Chur, Naturforsch. Ges., Jahresber. (185O, Ac.). Geneva, Soc. 
de Phys. et d'Hist. Nat., Mim. (1821, Ac.) ; Sociiti des Arts (Ath6n6e), 
founded by H. B. de Saussurc in 1776; Institut National genevots 
(1853), Mem. and Bull. Lausanne, Soc. Vaudoise des Sc. Nat., Bull. 
(1842, Ac.). Neuchfl-tel, Soc. des Sc. Nat., Alim. (1835, Ac.) and BuU. 
(1844, Ac.). St Gall, Naturwiss. Ges., Ber. (i860, Ac.). Solothurn, 
Naturhist. Kantonal-Ges., Jahresber. (1825, Ac.). Zurich, Natur- 
forsch. Ges. (1746), Abhandl. (1761-175O), Mittheil. (1846, Ac.), and 
Vierteljahrsschr. (1856, Ac.) ; Allg. Schweizer Ges. f, d. Naturwiss., 
Verhandl., Anzeiger, and Denksekr. (1829, Ac.). 

Italy. — Congresso degli Scienziati Italiani, Atti (184^x845) ; 
Riunione degli Sc. Ital., Atti (1839-1847 ; 1873, Ac.). Bologna, 
Accad. delle Sc. dell’ Istit. di Bologna (17x4), Rendic. (1833, Ac.), and 
Mem. (1850, Ac.). Brescia, Accad., afterwards Ateneo, Comment. 
(i8o8, Ac.). Catania, Accad. Gioenia di Sc. Nat., Atti (1825, Ac.). 
Florence, R. Museo di Fis. e Stor. Nat., Annali (x8o8, Ac.) ; Soc. 
Asiaiica ltaliana (1886), Giornale. Lucca, R. Accad. Lucchese (1584), 
Atti (1821, Ac.). Messina, R. Accad. Peloritana. Milan. Accad. Fis, 
Med. Statist., Diario ed Atti (1846, Ac.) ; R. Istit, Lombardo, Mem. 
(1819, Ac.), Giornale (1840, Ac.), Atti (i860, Ac.), and Rendic. (1864, 
Ac.) ; Ital. delle Sc. Nat., Atti (i860, Ac.) and Mem. (1865, Ac.). 
Modena, R. Accad. di Sc., Alem. (1833, Ac.) ; Soc. Ital. delle Sc., 
Mem. (1782, Ac.). Naples, R. Istit. d’ Incoragg. alle Sc. Nat. (1806), 
Atti (1811, Ac.) ; Soc. Reale di Napoli (1808), consists of three 
sectional academies. Padua, R. Accad. di Sc„ Lett., ed Arti (1779). 
Saggi (1786, Ac.) and Revista (1851, Ac.). Palermo, R. Accad. di 
Scienze (1722). Rome, Soc. Ital. per il progresso delle Scienze (1907). 
Venice, R. Istit. Veneto di Sc. (1838), Atti (1841, Ac.) and Mom. 
(1843, Ac.) ; Ateneo Veneto, two sections, literature and science. 
Verona, Accad. d’ Agricoltura, Scienze, Lettere, Arti e Commercio 
(1768), Atti and Memorie. 

Belgium. — Brussels, Soc. Roy. des Sc. Nat. et Mid. (1822), Toum. 
de Mid. (1842-1895) and Annales (1892, Ac.) ; Soc. Roy, Linn. (1835). 
Bull. (1872, Ac.) ; Soc. scientifique de Bruxelles (1875), Revue (1877, 
Ac.), Annales (x877, Ac.). Ghent, K. Vlaamtsche Acad. (1886). 
Li6ge, Soc. Roy. des Sc. (1835), Mim. (1843, Ac.). Mons, Soc. Prov. 
des Sc., du Hainaut (1833), Mim. (1839, Ac.). 

Holland. — Amsterdam, K. Nederlandsck Instituut, Proc.-verb. 
(1808, Ac.), Verhandel. (1812, Ac.), Tijdschnft (1847) ; Genootschap 
terBeford. der Natuur-^^c., Kunde, Maanblad (1807, Ac.) and Werken 
(1870, Ac.) ; Hollandsche Maatschappij, Werken (1810, Ac.) ; Maat- 
schappif ter Befordering van het Natuurkundig onderzoek der Nederl. 
Kohnien (1890), branches in Batavia and Paramaribo, Notulen, 
Bulletins, Ac. Amheim, Natuurkundig Genootschap, Tijdschrift 
(1844, Ac.). Bois-le-Duc, Provinc. Genootschap, Hanaelingen (1837, 
«c.). Groningen, Natuurk. Genootschap, Versl. (1862, Ac.). Haarlem, 
Hollandsche Maatschappij der Wetensch. (1752), Verhandel. (1754, Ac.). 
The Hague, K. Zoolog. -Botanisch Genootschap, Versl. (1864, Ac.). 
Luxembourg, Soc. des Sc. Nat., Publ. (1853, Ac.). Middelburg, 
Zeeuwsch Genootschap der Wetensch., Verhandel. (1769, Ac.) and 
Af chief (1850, Ac.). Utrecht, Provinc. Genootschap van Kunsten 
en Wetensch. (1773), Verhandel. (1781, Ac.) and Aanteekeningen 
(1645, Ac.) promotes the study of medicine, natural history, law 
and literature. Batavia, BcUaviaasch Genootsohwp van Kunsten en 
Wetensch. (1778), Verhandel. (1/81, Ac.), Tijdschrift (1S53, Ac.), 
and Notulen (1HO2, Ac.) ; Natuurk. Vereeniging in Nederl. Indxi 
(1850), Tijdschrift (1851-1865) and Verhandel. (1856. Ac.). 

Denmark. — Co^nhagen, K. Danshe Videnskdbernes Selskab, 
based on Kjdbenhavnske Selskab (17^-1813), Skrifter (1781, Ac.) and 
Afhandlinger (182A, Ac.) ; Naturhist. Forening, Meddelelser (1849, Ac.). 
Reykjavik, Islenzka Ndttiirufraedisfilag (1889), annual reports. 

Sweden. — Gottenburg, K. Vetenskaps och Vitterhets SamhdUe, 
Handlingar (1778, Ac.) . Stockholm, K. Svenska Vetenskaps Ahademi, 
Handlingar (1740, Ac.) and Arberdttelser (1820, Ac.). Upsala, K. 
Vetenskaps Soexeteten (1710), Acta (1720, A(^. 

Norway. — Christiania, Physiographiske Forening, Mag.sfor Natur- 
Vidensk. (1832, Ac.) ; Videnskabs-Selshahet (1857), Forhandl. (1859, 
Ac.), Skrifter (1S94, Ac.). Throndhjem, K. Norshe Vidensk. -Selskab, 
Skrifter (1817, Ac.). 

Spain. — Barcelona, R. Acad, de Buenos Letras, the oldest Spanish 
society, Mem. and Boletin ; R. Acad, de Cxencias y Artes (1763). 
Madnd, R. Acad, de Cien. Exactas, Fis.,jy Nat, (1847)* (1850. 

Ac.) ; Soc. EspaH. de Hist. Nat,, Anales (1872, Ac.). San Fernando, 
R. Acad.f Mem. 

Portugal.— Coimbra, Instituto de Coimbra (1852). Lisbon, Soc. 
Portugueza de Sciencias Naturais (1907), BuUetin (1907, Ac.). 

Russia. — Siezd Russkikh Yestestvoispytately (Meeting of Russ. 
Naturalists), first meeting at St Petersburg 1867-1868, Tfu4y or 
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Trmts, (^to, 1868, &c.). Dorpat, Nuturforsch. Ges. (1853), Sittungsber, 
(1853, 4 c.) Archdv (1834, 4 c.) and Tfudy (1884, 4c.) ; Gslehrte 
Ettnische Gts,, Verhandl. (1840, 4 c.L Schnften (1863-18^) and Sit- 
tmgsbtr. (1861, 4 c.). EkBitermberg, Soc.of Naturalists (X870), Zapiskx. 
Helsingdors, Societas pro Fauna et Flora Fennica (1821), Acta(iiiy$, 
4 c.) ; Finska Vatenskaps-Soc. (1838), three sections. Kaminietz. 
Naturforsch. Ges. Kazan, Soc. of Naturalists at Universiiy, Protokoly 
(1870,4c.) and Trudy (1872, 4 c.). Kharkoff, Soc. of Scientists at Univ., 
Trudy (1870, 4 c.) and Protokoly (1870, &c.). Kiefi, Soc. of Naturalists, 
Zapiski. L^berg, Polish Soc. for the Advancement of Science (1901). 
Moscow, Imp. Soc. of the Friends of Nat. Hist., Anthrop., &c. (1863), 
Izviestiya or Bull. (1805, 4 c.); Soc. Imp. des Naturalistes (1805), 
M6m. (4to, 180O) and Bull. (8vo, 1829, 4 c.). Odessa, Soc. of Natural- 
ists of New Russia, Zapiski (1872, 4 c.) and Protokoly (1874, 4 c.). 
Riga, Naturforsch.-Ver. (1845), Corr.-BlaU (184O, 4 c.) and Arbetien 
^1865, 4 c.). St Petersburg, Imp. Soc. of Naturalists (1868), Irudy 
(1870, 4 c.). Saratov, Soc. of Naturalists (1895), Trudy (1899, 4 c.). 
Warsaw, Soc. of Friends of Sc., lioczniki (1802-1828) ; l^arsaw 
Naturalists* Soc. (1889). 

Rumania. — Bucharest, Acad. Romdni (1866), Annalile (1867, 
4 c.) ; Soc. de Sti.nte (1891) ; Soc. Pohtechmcd (1881). Jassy, Soc. 
^tunpfica si Liter ard (1889). 

Greece.- --A thens, en.\a\oyiKhi aAWayot Jlapvaaaln (1865), tlapvaffer6s 
and other pubhcations ; 'B iv 'Ndijvais 'ldvi<mrifxwiKh ‘EraipeLa (1888), 
since 1899 styled Xipola 'AKod^a^ia. 

Central and South America. — Bogota, Soc. de NaturaUstas 
Colombianos, Coniribuciones (z86o, 4 c.). Buenos Aires, Soc. Cienti- 
pca Argentina (1872), Anales (1876. 4 c.). Caracas, Soc. de Ciencias, 
Boletin (1868, 4 c.). Cordova, Acad. Nacion., Bol. (1874, 4 c.). 
Guatemala, Instit^Nac . ; Academia (1888) ; Ateneo (1903), 7 sections. 
Havana, Acad, de Cien. (1861), Anales (18O4, 4 c.). La Paz (Bolivia), 
Academia Aymara (1901). Mexico, Soc. Mex. de Hist. Nat. (1868), 
La NaturaUza (i8(^, 4 c.) ; Academia Mejicana (1875), Memorias 
1^x876-1896) ; Acad. Mex. de Sciencias (1894), Andies. Rio de 
Janeiro, Palestra dent., Archives (1858, 4 c.). Santiago, Soc. de Hist. 
Nat. 

Japan. — Tokyo, Asiatic Soc. of Japan (1872), Trans. (1874, 4 c.) ; 
Deutsche Ges. f. Natur- u. Vdlkershunde Ostasiens (1873), Mitteil. 
(1873. &c.). 

11 . Mathematics 

Many of the general scientific societies (see class i.) have mathe- 
matical and other special sections. Among defunct English societies 
may be mentioned the Mathematical Society, which used to meet in 
Spitalficlds (1717-1845) and possessed a library, and the Cambridge 
Analytical Society, which published Memoirs (4to, 1813). The London 
Mathematical Society (1865, incorporated 1894), Proc. (1865, 4 c.), 
the Mathematical Assn. (1871), Gazette, and the Edinburgh Mathe- 
matical Society (1883), Proc. (1883, 4 c.), are still flourishing. 

United States; American Mathem. Soc. (reorganized 189^), 
meets at Columbia Univensity, Bull, and Trans. France : Pans, 
Soc. MatfUm. de France (1872), Bull. (1873, 4 c.). Germany and 
Austria-Hungary ; Berlin, Mathem. ver. der Univ. (1861), Ber. 
(1876, 4 c.) ; Berliner Mathem. Ges. (1901), Sitzungsber. Budapest, 
Mathematikai is Phys. Tdr.sulat (1891). Cassel, Geometer-Ver. (1078). 
Dresden, Ver, praktisch. Geometer (1854), Jahresber. (1861, 4 c.). 
Essen, Feldmesser-Ver. (1869). Gdttingon, Mathemat. Ver. (1868). 
Hamburg, Mathemat. Ges. (1690), Mittheil. Kdnigsberg, Geometer- 
Ver. (1872). Ijeipzig, [Deutsche Mathem. Vereinigung (1891). founded at 
HaBe, Jahresb. Strassburg.Gtfowa^er- Per. (1881). Stuttgart, DwrfscAsr 
Geometer-Ver., Zeitschrift (1872, 4 c.). Holland; Amsterdam, 
Genootschap der Mathemat. Wetensch. Kunstoefflnengen (1782-1788), 
Mengelwer/ten (1793-1816), and Archief (1856, 4 c.). Spain : Valla- 
dolid, A. Acad, de Matematicas (1803, 4 c.), now dissolved. Russia : 
Kazan, Phys. and Math. Soc. (i 880) . Moscow, Mathemat. Soc. (i 867) . 
Japan: Mathemat. Soc. of Tokyo, Journal (1878, 4 c.). 

UI. Astronomy 

The first International Astronomical Congress met at Heidelberg 
in 1863, and the first international conference for photographing 
the heavens at Paris in My. The Royal AsironomicfU Society was 
founded in 1820 under the title of Astronomical Society of^ London, 
and was incorporated on the 7th of March 1831, ^ It occupies rooms 
in Burlington . House, and has published Memoirs (1882, 4 c.) and 
Monthly Notices (1831, 4 c.). There are also the British Astronom. 
Soc. in London, and societies at Bristol (1869), Reports i Leeds 
(1859), Manchester and Liverpool (1881) ; Toronto, Roy. Astr. Soc. 
of Canada (1890), Trans. (1890), Proc. (1902), Journal (1907, 4 c.) ; 
Madison, Astronomical and Astrophysical Soc. of America (rSoj) ; 
San Francisco, Astr. Soc, of the Pacific (1889), Publ . ; Pans, Soc. 
Astr. (1887), BuU . ; Berlin, Kgl. Astr. RecheninsUtut (1897) ; Leipzig, 
Astronomtscha Ges. (1863). Publ. (18O5. 4 c.) ai^d Vierteltahrsscfmft 
(1866, 4 c.) ; Turin, Soc, Astr. Ital. (1906), Rzmsta ; BnisseU, Soc. 
Beige dAetr., de Mitiond. et de Physique du Globe (189^. BuU. maiu . ; 
Antwerp, Soc. d*Astr. (1905). OazitU ; St Petersburg, Russ. Astr, Sdc. 
(1890). InvesU/a {18^, 4 c.) ; and Mexico, Soc, Astr, (1902), Boletin 
(1902, 4 c.). 

IV. PKYSfCt 

The first fntemaitonal EUctrical Congress was held at Paris in i88t , 
llie Physical Society of Dondon was founded in 1874 and fegietentd 


under* the Companies Act’S it publishes Proceedinas (18741 4 c.). 
The London Electrical Society (1036) did useful work in its Trans- 
actions (1837-1840, vpl. f.) and Proceedings (1841-1843L Sir W. 
Siemens was one of the originators of the Institution of Electrical 
Engineers (founded in 1871 and registered in i883|^. It owns 

In London th^e are also the Faraday Soc. (1903^, Trans, and Proc., 

and the Optical Sjc. ^ , 

United States: Philadelphia, Amer. hlectrochem. Soc., Irans. 
(1902). New York, Nat. Elec. Light Assoc. (1885), ^roc. (1885) ; Amer. 
Phys. Soc. (1099), Bull. (1899) included since 1903 in the Physical 
Review ; Am. Inst, of Electr. Eng. (1884), Trans, eiid Proc. France : 
Cambrai, Soc. Magnttique. Archives (1845). Paris, Soc. Franq. de 
Phys. (recognized as of public utility on the 15th of January 1881), 
Bull.’, Soc. I-^t. des Electriciens (1883). Bull. Germany: Berlin. 
Physikalische Ges. (1843). Fortschntte der Physik (1847, * 4 c.) ; ^ek- 
troiechnisch. Ver. (1879), Ztschr. (1880, 4 c.). Breslau, Physikalischer 
Ver. Frankfort, Physikalischer Ver. (1824), Jahresber. (1841, 4 c.), 
and Wetterkariend aily. KOnigsborg, Phys.-bkon. Ges. (1790)1 Schr. 
(1859, 4 c.). Italy: Naples, R. Accad delle Sc. Fis. e Matem., 
Rendic. (1856, 4 c.) and Atti (1863). Rome. Soc. degli SpettroscopisH 
Ital . ; Soc. Ital. di Fisica (1897), II nuovo eimento. Holland : 
Rotterdam, Bataafsch. Genootschap van Proefondervindelijke wijs- 
begeerte, Verhandel. (1774, 4 c.). Russia: St Petersburg, Russ, 
Physico-Chemical Soc., Journal (1869, 4 c.). 

V. Chemistry 

Pharmaceutical societies are placed in class xiii. ^edicine, 4 c.). 
The Chemical Society of London for the promotion of chemistry and 
the sciences immediately connected with it was instituted on the 
23rd of February 1841 ; a charter of incorporation was obtained in 
1848. It publishes Memoirs (1843, 4 c.), and Quarterly Jztumal 
(1849, 4 c.). Chemistry and its connexion with the arts, and agri- 
cultural and technical matters, form the subjects of the Institute of 
Chemistry, founded on the 2nd of September 1877 and incorporated 
in 1885. It publishes Proc. The Society of Chemical Industry (1881) 
was incorporated in 1907, and pubhahes a Journal. The Society of 
Public Analysts pubhshes the Analyst (1876, 4 c.). The oldest of the 
numerous photographic societies is the Royat Photographic Society of 
Great Britain (1853J, which issues a Journal. The Royal College of 
Chemistry was founded in July 1845, and had a brief career ; it pub- 
lished Reports (1849). The Cavendish Society was instituted in 1846 
for the puDlicauon and translation of works and papers on chemistry. 
It came to an end in 1872 after having issued 30 vo^. 

United States: New York, Americafi Chemical Soc. (1876), 
Proc. (1876), Journ. (1879) and Abstracts (1907). Washington, Chem. 
Soc. (1B84), Bull, now the Journal of the Amer. Chem. Soc. France: 
Paris, Soc. Chim. (1857), (18O1, 4 c.). Germany: Berlin, DsatocA* 

Chemisohe Ges. (1867), Ber. (1868, 4 cj ; Deutsche Bnnsen-Ces. ( 1894 )» 
Ztschr. fdr Elehtrochemie ; Verein Chem. Reichsanstalt. Frankfort, 
Chem. Ges. Jena, Chem. Laborat. Leipzig, Ver. Deutscher Chem. 
(1888), based on tlie Ver. Analyf. Chemiker, Ztschr. (1900, 4 c.). 
Wurzburg, Chemische Ges. (1872). Bohemia: Prague, Spolek 
Chemihu Ceskych or Soc. of Bohemian Chemists, Zpravy or Trans. 
(1872, 4 c.). Belgium: Brussels, Soc. Chim. de Belgique, formerly 
Assoc. Beige des Chimistes (1887), BuU. 

VI. Geology, Minbralpgy and Palaeontology 
The first International Congress of Geology took place at Bologna 
in 1878. The Geological Society of London, founded in 1807 and in- 
corporated in 1826, is the h^est and most important in Gmat 
BriWn; it has published Proceedings (1834-1846), Transactions 
(1811. 4 c.), and a Quarterly Journal (1845, 4 c.). The Geologists' 
Association was instituted in 1858, and issues Proceedings (<859, 4 c.). 
The Mineralogical Society (187O) has united with it the CrystaUagical 
Society; it issues the Mineralogical Magazine (1876, 4 c.). 
Palaeontographical Society was founded in 1847 for the delineation 
and description of British fossils ; it issues Publications (4to, 1847, 
4 c,). The Royal Geological Society of Cornwall (1814) devotes ^cial 
attention to the miniiig interests of the county, and publishes Trans- 
acHons (1818, 4 c.). It holds its meetings at Penzance. The Geo- 
logical Society of Edinburgh (1834) issues Transaaions (1B70, 4 c.). 
The Royal Geological Society of Ireland (1832) principaUy studied 
the geology of the country. It pubhahed a Journal (1837, 4 c.). 
There are also the Geological Associations of Leeds (1874) and Liver- 
pool (1880), Trans., and the Societies of Liverpool (1859), Proc., and 
Manchester (1838), 7 'rans. ^ ^ ^ ^ « 

South Africa; JcAanneiburg, Geo/. Soc. of SJ., (1895), Trans. 
(1895, 4 c.). United States : LouisviUe, Ky., Ohio Falls Geoleg. 
Soc. California St(UeGe^^^ New York. 

Geol. Soc. of Amer. (1888), BuB. Washington, Geol. Soc. of WasUng” 
ton (1893). France; Lille. Soc, Giol. du Verd (1870), Annates 
(1874, 4 c.). Havre, Soc. Gid. de Normanaie, Bull. (1873, &c.). 
Paris, Soc, Giol. de France (1830. recognized 1832), aweards the 
Prix Viquemisl (;^40) every three years, BuU, (1830, assdMim. 
(1835, 4 c.) ; Soc. Frang. de Mindralogie (1878, recqgniz^ X886), for- 
merly Soc. Miniral. de France, BuU, (1879* «c.). Saint-Etienne, Soc. 
d'Ind. Minirale (1855). Bull. (1855. Ac.). Orrmamy and Aust^a- 
Hunoahy ; ^run, Deutsche Geol. Ges, ,(1848). Ztschr. (1849* 
Monatsberichte (lyos* Ac.); Budapest, Magyaekond FfUdUmi Tarsniat 
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1850) or Hungarian G$olog. Soc. (1850), Fdidiani K6zl6ny, iBriinti, 
Wifner^her Geol. Vw., Jahresber* Darmstadt. Mittelrheinischer 
Geolog. Ver. (1851), Mittheil. (ib 55 » 62 c,). ^ Dresden, Cebtrgs-Ver. 
(1855). Switzerland : Schweizerische Geolog. Ges. (1882), section 
of Allg. Schw. Ges. Zurich, Schweiz. Pal&ontol. Ges. (187^, Abhandl. 
(1875, &c.). Italy: Rome, Soc. Sismol. Hal. (1893), Boll.; Soc. 
Geol. lUU., founded at the second International Geological Congress. 
Belgium: Antwerp, Soc. Pal&ontol. (1857), Bull. Brussels. Soc. 
Beige de G&ol., de PaUont. at d*Hydrol. (1887). Bull., M&m. and Proc.^ 
verb. Charleroi, Soc. Pal&ontol (1863), Documents et Rapports (1806. 
&c.). Li6ge, Soc. G&ol. de Belgique, Annales (1874, &c.). Sweden: 
Stockholm, Geologiska Fbrening (1871), Pdrhdndltngay (1872, &c,). 
Russia : St Petersburg, Imp. Russian Mineralog. Soc. (1816), 
Trans., pub. in Russian, German and French (1830. &c.). Argen- 
tine Republic : Buenos Aires, Soc. Paleontol. Mexico : Mexico, 
Soc. Geol. Mexicana (1904), Bol. 

VII. Meteorology 

The International Meteorological Congress first met at Brussels in 
1853. The Royal Meteorological Society (1850) of London was in- 
corporated in 1866 ; its organ is Quarterly Journal (1873, &c.). To 
t h ia must be added tlie Britisn Rainjall Society ', the Scottish 
Meteorological Society holds its meetings at Edinburgh and 
issues a Journal (i8b6, &c.). Port Louis (Mauritiu^, Meteorclog. 
Soc., Trans. (1S53, &c.). Paris, Soc. M&t&orolog. de Ftance (1852), 
Annuaire (1853, &c.) and Nouvelles M&t&orolog. (1868, &c.). Berlin, 
Deutsche Meteor. Ges. (1883), Ztschr. Hamburg, Deutsche Meteoro- 
log. Ges. (1883), Ztschr. Magdeburg, Ver. f. landwirtsch. Wetter- 
hunde (i88i). Meissen, Gesellsch., Isis. Vienna, Osierreich. Ges. /, 
Meteorol., Zeitschrift (1866, &c.). Modena, Soc. Meteorolog. Ital. 
Gothenburg, Kungl. Vetenskaps^ och ViUerhetS’Samhdllet (i 77 ^>). 
Handligar. 

VIII. Microscopy 

The Royal Microscopical Society (1839, incorporated i 860 ), with 
Transactions (1842“! 868) and Journal (1869, &c.) ; the Quekett 
Microscopical hluo (1865), with a Journal (1868, &c.) ; and the Postal 
Microscopic Society (1873), also with a Journal, are located in London. 
There are suburb societies at Ealing (1877), Hackney (1877), 
Highbury (1878), South London (1871), and Sydenham (1871), 
In the provirces may be mentioned those at Bath (1859), Birmingham 
(1880), Bolton (1877), Bradford (1882), Bristol (1843), Carlisle, 
Chichester {Trans.), Croydon (1870, Trans.), Dublin (1840), East 
Kent (1858), Edinburgh, Liverpool {1868, Trans.), Manchester (1880). 
and Shefiieid (1877). In the United States the State Microscop. 
Soc. of Illinois publishes the Lens (1872, &c.) ; Buffalo, Amer. Soc. 
of Miaroscopists ; New York, Microscob, Soc, j Urbana, Amer. 
Micros. Soc. (1878), Proc. (1879), Trans, (1895, &c.), Brussels, Soc. 
Beige de Microscop. (1875), Proc.^verb, (1875, &c.) and Annales 
(1876, &c.). Berlin, Ges. f. Mikroskop. (1877), Ztschr. (1878, &c.). 
Hanover, Ges. f. Mi^^oshop. (1879), Jahresber. 

IX. Botany and Horticulture 

Linnaean societies, which usually deal with both zoology and 
botany, are placed in the general class (No. i.). The Congris 
International d‘ Horticulture first met at Brussels in 1864, and the 
Congr&s International de Botanique at Amsterdam in 1865. The 
Royal Botanic Society of London (incorporated 1839) has gardens in 
the inner circle of Regent's Park, and issues a Quarterly Record (1880, 
&c.). The Royal HorHcultural Society (established in 1804, incorpor- 
ated in has gardens at Chiswick, and publishes a Journal 

(1846, Ac.). The Chief provincial societies are — ^Aberdeen, North of 
Scott. Hortic. Assoc. (1879), Trans. Arbroath, Horiic. Assoc. (1880). 
Birmingham, Bot. and Hortic. Soc. (182^, gardens. Dublin. Roy. 
Hortic. Soc. (1830). liverpool, Bot. Soc. (1906). Edinburgh, 
Bot. Soc. (1836). Proc. (1837, Ac.) and Trans. (1844, Ac.); Royal 
Scottish Arboric. Soc. (1854), Trans.; Cryptogamic Soc. of Scon. 
(1875). Canada: Kingston, Bot. Soc. of Canada (i860). Annals 
(1B61. Ac.). 

United States: Baltimore, Bot. Soc. Amer. (1894). Boston, 
Hortic. Soc. (1829). New York, Torrey Botanical Club (1858, re- 
organized 1867), Bull. (1870, Ac.). San Francisco, State Hortic. S'^c, 
Washington, Bot. Soc. of Wash. (1901). Fr^^nce : Beauvais, Soc. 
d’ Hortic. et de Bot. (1864), Bull. (1864, Ac.). Bordeaux, Soc. d' Hortic, 
Chartres, Soc. d' Hortic. et de Viticulture. Chauny, Soc. de Porno' ^gie. 
Dijon. 5 ^c. d'HorHc. Fontenay-le-Comte, Soc, d'Horiic. Lisieux, 
Soc. d*HorHc. et de Bot. (1866), Bull. (I86f^ Ac.). Lyons, Soc. d'Lortic. 

. Pratique '{ iSm), Bull. (1844, &c.) ; Soc. Bot. (1872), Annales (1872, 
Ac.) ; Soc. Pomologique (1872), Bull. (1872. Ac.). MouUhs, Soc. 
d*Hortic. Ntmes, Soc. drHortie. Niort, Soc. d'Hortic. Orleans, 
Soc. d*Hortic. (1839), Bull. (1841, Ac.). Paris, Soc. Nat. d'HorHc, 
(1827 ; declared of public utility 1852), /oiirfktt ; Soc. Bot. de France, 
Bull. (1854), M&m. (1905, Ac.). Kouen, Soc. Centr. d'Hortic. 
Saint Germam-en-Laye, Soc. d'Hor/ic. Senlis, Soc, d'Hor^ic. Troyes, 
Soc. d'Hortic. VersaiBes, Soc. d^HorHc. Germany and Austria- 
Hungary ; Berlin, Bot. Ver. (1839), Vorhandl. (1859, Ac.) ; 
Deutsche. Bot. Ges. (1882). Berickte (1883, Ac.) ; HorticuU. Ges. 
Blankenburg, Bot. Ver. Bonn, Bot. Ver. (1818), Jahresber. (1837, 
Ac*). Danctg, Westpr Ver. (1878), Jahresber. Dresden, 
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" Flora : Ges. fUr Bot. u. Gartenbau (1826), Sitsungeber. 
Erfurt, Gartenbau Ver. Frankfort, Gartenbau Ges. Freiburg, Bot. 
Ver. Gfirlitz, Gartenbau Ver. Gotha, TkUringer Gartenbau Ver. 
Klagenfurt, Kdrntnerische Gartenbau Ges. Landshut, Bot, Ver. 
(1864). Meiningen, Ver. f. Pomologie u. Gartenbau. Munich, 
Bayerische Botanische Ges. Mittheil. (1890). Ratisbon, K. Bayerischt 
Bot. Ges. (1790), Flora (1618, Ac.) and Repertorium (1864, Ac.) 
Reutlingen, Pomolog. Inst. • Sondershausen, Bot. Ver. Stuttort, 
Gartenbau Ges., Flora. Vienna, K. k. Gartenbau Ges. ; Botan. Ver.. 
Verhandl. (1851, Ac.). Weimar, Ver. f. Blunnstik. Wurzburg, Boi. 
Inst., Arbeiten (1871, Ac.). Italy: Milan, Soc. Crittog. Ital., AtU 
(1878, Ac.). Belgium : Antwerp, Soc. Roy. d'Hortic. et d*Aw. ; Soc. 
Phytologique, Annales (1864, Ac.). Bruges, Soc, d’ Hortic. et de la Bot. 
Brussels, Soc. Roy. de Bot. with State Botanical Garden (1862), Bull. 
(1062, Ac.) ; Soc. Roy. de Flore ; Soc. Centr. d' Arboric., Annales. 
ti6ge, Soc. Roy. d’Hortic. Holland : Ghent, Kruidkundig GenooU 
scl:r‘ Dodonaea {1887), Tifdschr. Leiden, Nederl. Bot. Vereen. 
Luxembourg, Soc. de Bot., Mcueil (1874, Ac.). Nimeguen, Nederl. 
Bot. Vereen, Archief (1871, Ac.). Denmark: Copenhagen, Bot. 
Forening, Tidsskrift (1866, Ac.). 

X. Zoology 

Societies dealing with natural history in general, or zoology and 
botany together, come under class i. ^e nrst InternaHonal Orni- 
thological Congress was held at St Petersburg. The Zoological Society 
of London (1826, incorporated 1829) is famous for its collection of 
animals at Regent’s Park. It publishes Proceedings (8vo, 1830, Ac.) 
and Transactions (4to, 1835, Ac.). In London also are the British 
Ornithologists' Union (1859) ; Entomological Society of London (1833), 
Trans. (1834, Ac.) ; NaHonal Fish Culture Association (1883) ; 
Malacolog, Soc. (i893). The Concholog. Soc. (1876) meets at 
Manchester, which also has an Entomolqg. Soc, (1902). The 
Marine Biological Association of Great Britain (1884), for the study 
of marine food fishes and shell-fish, has a laboratory at Plymouth. 
The Royal Zoological Society of Ireland (1831) has gardps in the 
Phoenix Park. There is the British Beekeepers' Association {1874). 
Austicaua and New Zealand: Auckland, Acclimatisation Soc. 
Brisbane, Acclimai. Soc. Christchurch, Acclimat. Soc. Melbourne, 
Zoolog. and Acclimat. Soc. of Victoria, Report (1861, Ac.); Australasian 
Omitno. Union (1896), The Emu. Sydney, Acclimat. Soc. of N.S. 
Wales, Report (1862, Ac.) ; Entomolog. Soc. of N.S.W., Trans. (1863, 
Ac.). WeUii^ton, Westland Nat. and Acclimat. Soc. Africa : 
Cape Town^oc/og. Soc. Port Louis (Mauritius), Soc. d' Acclimat. 
Canada : Toronto. Entomolog. Soc. ; Beekeepers' Assoc. 

United States : Pasadena. Cooper Ornith. Club (1893), founded at 
San Jos6, Pacific Avifauna (1900. 1’fcc.), The Condor {1899. 8tc.). Cam- 
bridge, Nuttall Ornith. Club, Bull. (1876) and Memories (1886) ; and 
Entomolog. Club, Psyche {1874, Ac,) • Amer. Soc. Zoologists (1890). 
Cincinnati Soc. of Nat. Hist. (1870), Journ. (1879). Illinois Central 
Beekeepers' Association. New York, Entom. Soc. (1892), Journal; 
N.Y, Zoolog. Soc. (1895), Rep. Gui^ Booh. Philadelphia, Zoolog, 
Soc. (1859), Report (1874, Ac.) ; and Amer. Entomolog. Soc. ^859], 
Proc. (1861-186^, Trans. (1867, Ac.). Washington, Amer. Ornith. 
Union (1883), The Auk (1884, Ac.); Biolog. Soc. (1901); and 
Entomolog. Soc. (1884). Proc. France : Alais, Soc. S&ricicole. 
BuU. (1876, Ac.). Amiens, Soc. d' Apiculture, Bull. (1875, Ac.). 
Clermont, Soc. Centr. d'Apicult., Bull. (1875, AcA Lille, Inst. 
Zoolog. d Wimereux, Travaux (1877, Ac.). P^iris, Soc. Nat. d*Ac- 
cHmat. (1854), Bull. Mensuet (1854, Ac.) and Chron. Bimens. (1875, 
Ac.) ; Soc. Zoolog. de France, BuU. (1876, Ac.) ; Soc. Entomolog. de 
France, Annates (1832) ; and Soc. de Biotope (1843), Comptes 
Rendus (1849, Ac.). Germany and Austria-Hungary: Wander 
varsammlung Deutscher Bienenzilchter, Verhandl. (1856, Ac.). Ben- 
dorf, Ahklimat.’Ver. Berlin, Ahklimat.rVer. (1856), Zeitschr. ( 1848, 
Ac.) ; Central-Inst, /. Akkhmat., Mittheil. (1859, Ac.) ; Deutsche 
Zoolog. Ges. ; Deutsche Omithol, Ges. (1850), Journal (1853, Ac.) ; 
Deutsche Fischerei Ver., Publikat. (1871, Ac.) ; Berliner Entomolog. 
Ges. (1856), Entomolog. Zeitschr. (1857, Ac.) ; D. Enlomol. Ges. (18 i), 
Ztschr . ; ver. sum Befbrd. des Sei^nhaues, Jahresber. (1869, Ac.) ; 
Physiolog. Ges. (1875), Verhandl. (1877, Acd. Breslau, Physiohg. 
Inst., Studien (1861; Ac.) ; Ver. f. Schles. Insehtenhunde, Zeitschr. 
(1847, Ac.), ihunswick, Deutsche Omithohg. Ges. Caxisruhe, 
Badtscher Ver. f. GeflUgelzucht, Monatsblatt (1872, Ac.). Franken- 
berg, Bienenwirthschaftl. Haupi-Ver., Sdehs. Bienenfreund (1865, 
Ac.). Frankfort, Zoolog. Ges.; Der Zoolog. Garten (i860, Ac.) : 
Deutsche Malakoeoolog. Ges. (i868), JahrbUcher (1874-1887) and Nach- 
richtsblatt{iS6g,&c.). HelbcrataAt, Deutsche Ornitholog. Ges. Halle, 
Ornitholog. Central-Ver. Hamburg, Zoolog. Ges., Ber. ^(1862, Ac.). 
Hanover, Bienenwirthschaftl. Centiw-^Ver., Centralhlatt (1865, Ac.). 
Leipzig, SAchs. Seidenbau Ver., Zeitschr. (1868, Ac.). Munich. 
Entomolog, Ver. (1876) ; Fischers Vw., Mittheil, (1876, Ac.). N6rd- 
Hngen, Ver. Deutscher Bienenwirthe, B.-Zeitung (1843, Ac.). Ratisbon 
Zoolog. •mineralog. Ver. (see class i.). Stettin, Omitholog. Ver. (1873), 
Jahresber. (1873, Ac.) ; Entomolog. Ver^ (1837), Bnt. Zeitung (1840. 
Ac.). Trieste, Zoolog. Inst. u. Zoolog. Station (1875), ArbmjM (1878, 
Ac.). TremsiVL, Schles. BienenMucht-Ver.{tS7$). Vienna, Entomolog. 
Ver. ; Embryolog. Inst., Mittheil. (1871, Ac.) ; Omuhohg, Ver. 
Wurzburg, Zoolog. -sootomisches Inst. (1872), Arbeiten (1874, Ac.). 
Switzerland : Bsm, Schweiz, Entomolog. Ges. (1858), Mitteil* (1862, 
Ac.). Geneva, Assoc. Zoohi- L&man; Om i tholo g , .Suiite 
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Utt65), iiuU> (iS66, &c.)* ^irich, Internat. Entomologenverein (t886), 
Sooietas EfUomohgica (1886, &c.). Italy ; Casale, Soc. Bacologica, 
Boll, (1866, Ac.)* Florence, Soc, Allantinu La SsricolturaliSS^, 
ftc.) ; Soc. Entomolcg. Ital., Boll. (1869, &c.}. Naples, Zoolog. 
SUUion, Mittheil. (18;^. Palermo, Soc. di Acclimaz., AtH (1861, &c.}. 
Pisa, Soc. Malacolog. ital.^ Boll. (1875, &c.). Rome, Soc. di Pisicolt. 
Ital. (1872). Belgium: Antwerp, Soc. Roy. de Zoologie (1845) with 
Jardin Zool. and Mus. Brussels, Soc. Roy. de Zoologie et Malacolo- 
gique d$ Beige (1863), Annales (1670, &c.) ; Soc. Entomolog. de 
Belgique (1856), Annales and Bull. (1857, &c.). Holland: 
Amsterdam, K. Zoolog. Genootsekap " Natura Artis Magistra ” (1838), 
Bijdragen (1848), Jaarhoekje (1852, &c.) and Ttjdschr. (1863, 
&c.), zoolog. garden and museum. The Hague, Nederl. Entomolog. 
Vereen., Tijdschr. (1857, Rotterdam, Nederl. Dierhundtge 

Vereen., Tijdschr. (1874, &c.). Norway: Bergen, Selskabet for 
Norges Fiskerier. Christiania, Del Biol. Selskab. (1894), Aaresber. 
Sweden: Stockholm, Entomolog. Forening (1879), Ent. Tidshrift 
(1880, &c.). Russia: Moscow, Acclimat. Soc. St Petersburg, Rms 
sian Entomolog. Soc. (1859), Horae societatis entom. ross. Argen- 
tine Republic; Buenos Aires, Soc. Zoolog. Argentina^ Period. 
Zoolog. (1875, &c.); Soc. Entomolog. Argent. 

XI. Anthropology 

The Congris International d* Anthropologic et d' Archiologie Pri- 
historiques held its Erst meeting at NeuchAtel in 1866; it issues 
Comptes rendus (1866, &c.). The Royal Anthropological Institute of 
Great Britain and Ireland was founded in 1871 upon the Ethno- 
logical Society (1843), which published a Journal (1848-1856) and 
Transactions ui 8 59-1 869), and the Anthropological Society^ 
which issued Me\ 


femoirs (1863-1869) and the Anthropological Review 

(1864-1870). The Institute brings out a Journal (i87i, &c.). 

Sydney, Roy. Anthropolog. Soc. (1896). Bombay, The Gotha Soc. 
(1903), occasional pamphlets. 

United States : Ashtabula, Anthropolog. Soc. Cleveland, Amer. 
Inst. Anthrop. (1890), Journal. New York, Amer. Ethnolog. Soc. 
(1842). Trans. (1845-1853) and Bull. (1860-1861) ; formerly Anthro- 
polog. Inst., Joum. (1871). Washington, Anthropolog. Soc. (1879), 
Trans. (1882, &c.) ; Amer. Anthrop. Assoc. {1902), Amer. Anthro- 
pologist. Havana (Cuba). Soc. Antrop. France : Grenoble, Soc. 
dauphinoise d’Ethn. et d* Anthrop. (1894), Bull. (1894, &c.), Lyons, 
Soc. d*Anthrop. (1881), Bull. (1881, &c.). Paris, Soc. d‘ Anthropologte 
(1859 ; recognized 1864), Bull, and M6m. (i860, &c.) ; Soc. d’Ethnogr., 
Annuaire (1862. &c.) and Revue (1869, &c.) ; Soc. des Traditions 
Populaires (18^), Revue (1886, «&c.). Germany and Austria- 
Hungary; Berlin, Ges. f. Anthropologic ^ &c. (1869), Zischr. (1870, 
Ac.) and Verhandl. (1871, &c.) ; Deutsche Ges. fiir Anthrop. Ethn. &c. 
(1870), Archiv (1866, &c.), Brunswich, Deutsche Ges. f. Anthro- 
pologie, Archiv (1870, &c.) and Corr.-Blatt (1874, &c.). Budapest, 
Magyar Ni^ajsi Tdrsasdg (1889), Ethnograpkia (1889, &c.). Cologne, 
Ver. suf Fdrderung des Stadt-Rautenstrauch-Joest Museums filr 
Volherhunde (1904), Jahresber. (i 904 » G^irlitz, Ges. fur Anthrop. 

&c. (1888), Jahreshefte. Gdttingen, Anthropolog. Ver., Mtttpetl. 
(1874. &c.j. Kiel, A Jhrop. Ver. (1877), Mttteil. (1888, &c.). 
Leipzig, Ver. f. Anthropolog., Ber. (1871, &c.), afterwards joined to 
the Ver. der Erik. Munich, Ges. f. Anthropolog. &c. (1870), Beitr. 
(1876, &c.). Stuttgart, Anthropolog. Ges. (1871). Fundber. (1893, &c.). 
Vienna, Anthropolog. Ges. (1870), Mittheil. (1870, &c.). It^y: 
Florence, Soc. Ital. di Antropologia (. 68), Archivio (1871, &c.). 
Belgium ; Brussels, Soc. d’ Anthrop., Bu'h (1882, &c.). Sweden : 


Mosedanif (xgoi, Ac.). 

XII. Sociology (Economib Science, Statistics, Law, Education) 

The international societies are the Association Internationale pou/r 
ie Progris des Sciences Soeiaies and the Congrks International de 
Statist^ue, which first met at Brussels in 1853. Both have issued 
Comptes rendus. The Congrts International as Bienfaisance may be 
timoed to a suggestion at iSie Congr^s Pinitentiasre held at Frankfort 
in 1847. The first meeting took place at Brussels in 1856. The 
Inst, Iniarnat. de Sociologie (1893) has its headquarters at Paris. 
The National Association for the Promotion of Social Science (1857) 
had united with it in 1864 the Society for Promoting the Amendment 
of the Law. It held a yearly migratory meeting, and published 
Transactions (185^ Ac.) and Social Science (1866, AcL The Sooio- 
logical Soc., the Eugenics Education Soc. and the Roy. Economic 
Soc. are established in London. The Royal Slatfstical Society 
incorporiited 1887, publishes a Journal (1839, Ac .) ; Cobden CM 
(z8^, for the diffusion of the political and economical pnacifnes 
with which Cobden’s name is associated, has issued a variety of 
publications; Institute of Actuaries (incorp. 1884); InsHtute of 
Chartered Accountants (1880); InstituU 0/ <*®79) ; the 
Society of incorporated Accountants and Auditors (1885), and the 
Chartersd Institute of Secretmies, also meet in London. There are 
atoo iiie Manchester StaHstical Society (1833), with Transactions ; «ie 
Faculty of Actuaries in Scotland and the Scottish Society of 
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British legal societies is the Law Society (1827, incorporated 1832, 
reincorp. 1845) ; it began courses of lectures for students in 1833, 
and was appointed i^gistrar of solicitors ten years later, ud ob- 
tained suppfementary charters in 1845 and 1878. This society has 
a fine buifaing, with library and examination hall in Chancery Lane, 
London. There are over 70 provincial societies, most of them being 
associated with the parent body. The Verulam Society (1846) 
published a few books and came to an end. The Selden Society. 
established in 1887 for the promotion of the study of the history of 
law, prints ancient recorvls. The headquarters of the Association for 
the Reform and Codification of the Law of Nations are in London, but 
conferences are held in various continental towns. The Chartered 
Institute of Patent Agents (founded 1882, incorporated 1891) issues 
Transactions. The Juridical Society of Edinburgh (i 77 l) published 
five editions of a Complete System of Conveyancing. The Ascham 
Society was founded in 1879 for the iiriprovement of educational 
methods ; and the Society for the Development of the Science of Educer- 
Hon (1875) issued Transactions. 

United States: Baltimore, Amer. Pol. Sc. Assoc. (i 903 )» 
Boston, Amer. Soc. Sc. Assoc . ; Amer. Statist. Assoc. (1839), Collec- 
tions (1847^ Ac.). Cambridge^ A mer. Econ. A ssoc. (1886) . New Yorl^, 
Am. Inst, of Social Service, Social Service (i 899 » &c.) ; Actuarial Soc. 
of Amer. (1889). Philadelphia. Amer. Acad. Pol. and Social Sc. (1889L 
Annals; Amer. Bar Assoc., Reports; Assn, of Amer. Law Schools (W*). 
Washington, Amer. Soc. of Int. Law {igot), Journal', Nat. Educ. 
Assoc. (1857), Proc. France ; Grenoble, Soc. de Statist. (18^8), Bull. 
(1838, Ac.). Marseilles, Soc. de Statist. {i%2q),Ripertoire (1837, 
Ac.) ; Soc. Sc. industr. (1871), Bull. (1872, Ac.). Paris, Soc. Int. das 
Etudes Pratiques d’Econ. (1856, recognized 1869) ; Soc. Fran, de 
SfaHst. Univ. (1829), Journal issued jointljr with Acad. Nat. since 
1849 ; Soc. de StaHst. de Paris (i860, recognized 1869). Joum. (18^, 
Ac.) ; Soc. de Ligislation Comparle (1869, recognized 1873), Bull., 
Annuaire de Lig. Franf., and Ann. de Llg. Etran . ; Soc. pour VInstr. 
Elimeni (1815, recognized 1831), Bull. \ Soc. de Linguistique (1864), 
M6m. (1868, Ac.) ; Soc. de V Enseignement Suplrieure (1878), Rev. 
(t88i, Ac.) ; Soc. d’Econ. Sociale (1856), Les Ouvriers des ^ux 
mondes (1857, Ac.), La RHorme sociale (1881, Ac.) ; Soc. d*Ecfm. 
Pol. (1842), Annales (1846-1847), BiUl. (i8«8, Ac.) ; Soc. de I Ecole des 
Charles (1839), Af^w. St Maixent, Soc. de Statist, des Deux-Sivres. 
Toulouse, Acad, de Ligis. (1851), Rec. (1851, Ac.). Germany and 
Austria-Hungary: Debreczen, Magyar Kir Gasdasdm A had. 
fi868). Berlin, Volkswirths. Ges. (i860), Volhswirths. Zeitftagen 
(1879, Ac.) ; Ver. f. deutsche Volkswirths. (1876), Ztschr. (1880, Ac.) ; 
Ver. I Forderung d. Handels freiheit (1878), Mittheil. (1879, Ac.) ; Ver. 
f. d. Statist. ; Jurist. Ges. (1859), Jahresber. (1863, Ac.). Bremen, 
Stat^stischer Ver. (1831), Mittheil Frankfort, StofisiiJcAz Ges. ; 
JurisHsche Ges. (1866), Rundschau (1867, Ac.) ; Ahad. filr Soaial- u. 
Handelswissenschaften (1901). Freiburg, Badische Heimal (1893)1 


Brussels, Ligue de V Enseignement (1864), Bull. ; Soc. Centr. des 
Instituteurs Beiges (i860), Le Progris ; Inst. Solvay de Sociologie 
(1901). Holland : Amsterdam, Ver. voor de StaHst. in Nederland, 
Jaarboehje (1849, Ac.) and Jaardjfers (1882, Ac.). Spain : Madrid, 

Junta Estadist * ^ A! T Mtrt.C iTvna TK^ni * 
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Central de StaHst. Havana (Cuba), Soc. Econ. de Amtgos del Pats 
{iqgz), Memorias. Japan : Tokio, 5 oc. 

XIII. Medicine and Surgery 

The first meeting of the Congrh Midical International was held at 
Paris in 1867 ; a BulleHn has been issued annually since 1868, and 
the first Surgical Congress was held in Paris in 1883. The first 
Congris PtricSique Internal. d*Ophthalmologie took place at Brussels in 
1857. The Roj^ Ccfileges of Physicians and of Surgeons of London, 
Edinburgh and Dublin do not come within our scope. The Medical 
Society of London (i 773) is the oldest in the metropolis ; it has issued 
Memoirs (1787-1805), Transactions (1810, Ac.f, and Proceedings 
(1872, Ac.). The Royal Society of Medicine was formed, by Royal 
charter, in 1907 by the amalgamation of the following societies : 
Roy. Med. and Chir. Soc. (1805), Pathological Soc. (1846), Epi- 
demiological Soc. (1850), Odontol. Soc. of GL Britain (1856), ObstetruMl 
Soc. (1858), CHnical Soc. (1867), Dermatological Soc. of London (1882), 
BriHsh Gynaecological Soc. (1884), Neurolog. Soc. (1886), BriHsh 
Laryngol. Rhinol. and Otological Assoc. (1888), Laryngol. Soc. (1893), 
Soc. of AnaesIheHsts (1893), Dermatol, Soc. of GU Brit, and Ireland 
(1894), Otological Soc. (1S99), Soc. for .Study of Diseases in Children 
(1900), BriHsh Electro-therapeuHo Soe. (1901) and the TherapmHcal 
Soc. (1902). Most of these societies have separate TransaUiom- or 
ProcUdings. Other London societies (paht and present) include the 
Abemethian Society (1795). which isf^s Proceedings ; BriHsh DerM 
AssodUdion (i8te), with a Journal (i 38 o, Ac.) ; BriHsh HomotopoBne 
AssodaHon (Z859). with Annals (i86o, Ac.) ; BriHsh Medieal 
AssoduHon (1832), which haB mbre than for^ home ladd colonial 
brandbes, and pubUshes BriHsh Medical Journal (1857, Ac.) ; Hahne- 


Publis^ng Sodafy (^858), Materia Msdica (1852. Ac.); 
fy (1831) ; Hunterian Society {ihig), Trans . ; Idmer 
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Mtdico-Psycholog, Aun. of Gi. Britain and Ireland ^ncorp. | 

1895) ; New Sydenham Society (1^1(58), which published Biennial 
Retrospect (1667, &c.), and translations and reprints oi books and 
pa|}crs of value, succeeded the old Sydenham Society (z 844-1858). 
which issued 40 vols4 ; Ophthalmological Society (1880), Trans . ; 
PharmaceuHcal Society (1841), with museum, Pharmaceutical Journal 
^1842, &c.) ; Physiological Association (1870), Joum. of Physiology 
1878, &c.) ; Rontgen Soc.^ Journal ; RoycU Institute of Public Health 
^i88d, incorp. 1892), Journ. \ Royal Sanitary Institute (187(1, incorp. 
z888), the council of which appoints examiners, directs Parkes 
Museum, founded in 1870 in memory oi Dr E. A. Parkes ; Society of 
Medical Officers of Health (1856), Trans, and Public Health ; Soo* of 
Public Analysts, Analyst. The provincial societies arc very numerous 
and include : Bradlord, Med. Chir. Soc. (1863) ; Bristol, Med. Chir. 
Soc. ; CardifY, Med. Soc. (1870) ; Liverpool, Sch. of Tropical Med. 
(1898, incorp. 1905), Memoirs ; Manchester, Med. Soc. (1848) ; 
Newcastle-upon-Tyne, North, and Durham Med. Soc. (1848). 
Dublin, Hoy. Acad, of Med. in Ireland (1882), Trans. (1883, &c.); 
Pharmac. Soc. of Ireland (1875). Edinburgh. Roy. Med. Soc. 
(1737 ; charter 1778) ; Harveian Soc. (1752) ; Medico^Chirurg. Soc. 
(1821), Trans. (1824, &c.); and Obstetrical Soc. (1840). Aberdeen, 
Med. Chir. Soc. (1789). Glasgow, Medicare hirurg. Soc. (i8(>b). 
baaed upon Med. Soc. and Med.-Chirurg. Soc, (both 1814), joined 
by Path, Soc. in 1907* 

Austraija : Melbourne, Med. Soc, of Victoria, Austr. Med. Journ. 
(1856, &c.). Canada: Montreal, Union Mid. du Canada, Revue 
(1872, &c.) ; Canada Med. Assoc., Trans. (1877, &c.). India : Bom- 
bay. Med. and Physical Soc., Trans. (1838, &c.). Calcutta, Med. 
Soc., Trans. (1883. &c.). 

United States ; Amer. Pub. Health Assoc,, Reports (1873, &c.) ; 
Amer. Dental Assoc., Trans, (i860, &c.) ; and Amer. Inst, of Homoeop.t 
Trans. (1878, &c.). The headquarters of the American Medical 
Association (1847) are at Chicago: it publishes a Journal. The 
American Surgical Association (1880) unites at Washington every 
third year with the Congress of American Physicians ana Surgeons. 
The State medical associations include those of Alabama, Trans. 
(1869, &c.) ; Georgia, Trans. (1873, &c^ ; Maine, Trans. (1853, &c.) 
Missouri, Trans. (1851, 8:c.) ; and South Carolina, Trans. Th 
State medical societies include those of Arkansas, Trans. (1877, &c.) ; 
California. Trans. (1870. &c.) ; Illinois, Trans. (1851, &c.) ; E^sas, 
Trans, {i^y, &c.) ; Michigjp, Trans. (1869, &c.) ; J^nnesota, Trans. 
(Z874, &c.) : Nebraska, Trans. (1869, &c.) ; New Jersey, Trans. 
(1359, &c.) ; Pennsylva^iia, Trans. (1851. &c.) ; Rhode Island, Trans. 
(1877, &.0 ,) ; Texas, Tr.^ns. (1874) ; and Wisconsin. Trans. (1880, &c.). 
To these have to be added the following town associations. Albany, 
Med. Soc.^ Journal (1807, &c.). Baltimore, Med. and Chirurg. 
Faculty of Maryland, Trans. (1856, &c.). Boston, Amer. Gynaecolog. 
Soc., Trans. (1876, &c.) ; Mass. Medico-Legal Sac., Trans. (1878, 
&c.). Denver, Acad, of Med. (1903). New York, Acad, of Med., 
Trans. (1847. &c.) and Bull. (18O0, &c.) ; Med. Soc., Trans. (1815, 
&c.) ; Medico-Chirurg, Soc., Trans. (1878, &c.) ; Amer. Surg. Assoc., 
Trans. (1883, &b.) ; Medico-Legal Soc,, Sanitarian (1873, &c.) ; Amer. 
Ophthalmolog. Soc., Trans. (1865, &c.); Path. Soc. (1844), Trans. 
{1875-1879). Proc. (188B, &c.). Philadelphia, Med. Soc., Trans. 
(1850, &c,) ; Obstet. Soc,, Trans. (1869, &c.) ; Amer. Pharm. Assoc., 
Proc. : Pathoiog. Soc. (1857), Trans. (1897, &c.) ; Coll, of Physicians 
(1787) ; Amer, Soc. of Tropical Med, (1903). Richmond, Med. 
Sac., Trans. (1871, &c.). 

France: Besan^on. Soc. de Mid. (1345), Bull. (1845, &c.). 
Bordeaux, Soc. de Mid. (1798), Joum. (1829, &c.) ; Soc. de Pharm, 

« , Bull, (i860, &c.) ; Soc. de Mid, et de Chirurg. ; .Soc. d'Anat. et 
ysiol. (1879), Bull. (1880). Caen, Soc. de Mid. (1799 ; known 
by its present name since 1875), Journal (1829). Mim. (1869). 
Chambdry, Soc. de Mid. (1848), Comptes rend. (1848, ^c.) and Bull. 
(1859, &c,). Grenoble, Soc. de Mid. Havre, Soc. de Pharm. (1858), 
Mim. Lille, Soc. de Mid. (1843). Bull. (1845. &c.). Lyons, Soc. Nat. 
de Mid. (1789), Le Lyon mid, (1869, &c.). Marseilles, Soc, de Mid. 
(1800), Comptes rend. (1826-1853) and Le Mars. mid. (1869, &c.) ; 
Soc. Mid.-Chirurg, (1872). Paris, Soc. de Mid, Pratique (1808), Bull . ; 
Acad. Nat. de Mid. (1820) ; 5 oc. Nat. de Chirurg. (1843, reorganized 
1839). Mim. (1847, ice.) and Bull. (1851, &c.) ; Soc. Anat. (1803). 
Bull. (1826, &c.) : Soc. Clinique, Bull. (1877, &c.) ; Soc. Mid. des 
Hipiiaux, Bull. (1849, &c.) ; Soc. Mid. Ligale ; Soc. de Pharm. 

e , Journ. (1815, ice .) ; Soc. de Thirapeutique ; Soc. Fran, de 
ne ; Soc, Cenir. de Mid. Vitirinaire (184 a). Bull. ; Assoc. Ini. 
deliU*tst. Marey (1898} (for examining physicuagical methods and 
apparatus). Bull., Traooux. Rouen, Soc, de Mid. (i 32 i). Union Mid. 
{1861, Ac.) ; Soc. Libre des Pharmaciens (1802), Bull. Toulouse, Soc. 
de Mid. (1801), Bull, and Revue (1867, Ac.). Xour8» Soc. Mid. 
(x8oi). Germany an 4 Austria-Hungary : Deutscher jiretevereins- 
bund (1^79), Verhandi. ; Central Ver. d. Zahndrete {1859), MittheU . ; 
D. Veterindrrath (1874) ; D, Apotheher- Ver. (1820), Archiv {i8aa, doc.). 
Berlin, Ver. f. Heilkunde (1832), Magnein (1835, Ac.); Gee* f. 
GeburtshiUte u. Gyndkologye (1876), Ztschr. (1877, Ac.) ; Get. f. 
Heilkunde (1855) ; Perl. Med. Ges. (i86q)» Verhandl. (i^5» Ac.) ; 
Physiolog. Ges. (1875), Verhandl. (1^77, AOf) ; D. Ver. /. Med. 
Statisiik (1868) : Ver.Jlombop. Ante (1871), Zischr. (1882, Ac.) : D. 
Ges. A Chirurgie (1872), Verhandl. Bona, Verband der Andi. 
Yweine (*865). Breslau, rsf. /. Physiolog. (1848), Zisohar. 

(i 4 sq, Ac*) ; Verband d, ScMes.Ante*Ver. (1878), Cologne, RMn, 


Med.-Chirurg. Ver. (1848), Organ (1852, Ac.). Darmstadt, ArsU. 
Kreisver, (1844). Dresden, Ges. f. Natur- u. Heilkunde (x8z8), 
Jahresber. (i8a8, Ac.). Erlangen, Physik.-Med. Soc. (1808), Sitzungs^ 
ber. (1870, Ac.). Frankfoit, Arztl. Ver. (1845), Jahresber. (1857, Ac.). 
Hamburg, ArtU. Ver. (1816) ; Deutsche Ges. fUr Gesch. der MediM%n 
(1901), Mitteil. Hanover, Ver. Analyt. Chemiher (1878). Heidelberg, 
Ophihal. Ges. (1857). Jena. Med.-naturwissenschaftliche Ges. (185^, 
Zeitschr. (1874, Ac.). Kdnigsberg, Ver. f. wiss. Heilkunde (1851). 
Leipzig, Med. Ges. (1829) ; Ges. f. Geburtshillfe (1854), Miitheil . ; 
Hombop. Central - Ver. (1829); Magdeburg, D. Chtrurgen- Ver. 
(1844), Ztschr. (1847, Ac.). Munich, Arztl. Ver. (1835), Int.- 
Blatt (1854, Ac.). Strasburg, Soc. de Mid. (1842), Mim. (1850, 
Ac.) ; Soc. Vitirin. (i8()4) ; Medizinisch.-NaiurwissenschafUicher Ver. 
(1873). Stuttgart, Wilrttemb. Arztl. Ver. (1831), Corr.-Blatt (1832, 
Ac.) ; Hahnemanma (1868), Mutheil. (1873. Ac.) ; Apotheker-V er . 
(1822), Pharm. Wochenblatt (1861, Ac.). Vienna, K. k. Ges. derAfzte, 
Ztschr. (1844. Ac.) : Ges, fUr innere Medizin u. Ktnderheilkunde, 
Med. Wochenschrift. Weimar, Med.^naturwiss. Ver. (1863). Wiirz- 
burg, Physikal.-med. Ges. (1849). Verhandl, (1850, Ac.). Switzer- 
land : Geneva, Soc. Mid. Zurich, .S‘oo. de Mid . ; Schweiz. Apotheker- 
Ver. Italy : Bologna, Soc. Med.-chirurg. Genoa, Aecad. Med.- 
chirurg. Milan, .Soc. Ital. d‘ Igiena. Modena, Soc. Med.-chirurg. 
Naples, Real Accad. Med.-ehirurg. Palermo. R. Accad. delle Sc. 
Med. (1649), Atti (1889, Ac.). Rome, R. Istit, Fisioo-patologico. 
Turin, Accad. Real Med.-chirurg. Belgium : Antwerp, Soc, de Mid. 
(1839), Annales. Brussels, Acad. Roy. de Mid. (1841), Bull. (1841, 
Ac.) and Mim. (1843, Ac.) ; Soc. Roy. de Pharm. (1845), BuU . ; 5 oc. 
d'Anat. Pathoiog. (1846), Annales; Soc. Beige de Mid. Homaop.; Soc. 
Roy. des Sc. Mid. et Nat. (1822), Journal (1842, Ac.), Annales (1892. 
Ac.). Bulletin (1843, Ac.) ; Inst. Solvay de Physiol. (1894), with electro- 
physiological, chemical, embzyologicsd and other latoatories, and 
lecture hall. Ghent, Soc. de Mid. (1834), Annales. Li 4 ge, Soc. Mid.- 
chirurg. Holland ; Amsterdam, Genootschap ter Bevordering der 
Genees- en Heel-Kunde, Verhandel. (1841, Ac.); Nederl. Maatschappxj 
ter Bevord. der Pharmacie. Batavia (java), Geneeshundige Vereeni- 
ging. Denmark; Copenhaigen, K. Med. Selskab; Veterinaer Selshab. 
Norway : Christiania, Med. Selskab, Magazin (1840, Ac.). Sweden : 
Stockholm, Farmaceutiska Inst.; Svenska Ldkaresdllshapet (1808), 
Handl. (1813, Ac.). Upsala, LAkarefdrenig, Fdrhandl. (1865, Ac.). 
Spain : Madrid, R. Acad. Med. (1732). Portugal : Lisbon, Soc. de 
Sc. Med. (1835), Jornal {1835, Ac.) ; 5 oc. Pharm. Lusitana. Russia: 
Dorpat, Pharm. Soc. Helsingfors, Finska LAkaresdllshapet (1835), 
Handl. (1841L Moscow, Phys.-med. Soc. Riga, Soc, of Practical 
Physicians. St Petersburg, Soc. of Practical Physicians ; Imp. 
Pharm. Soc. Vilna, Imp. Med. Soc. (1805), Protokoiy» Warsaw, Med.- 
Chirurg. Soc. Tomsk (Siberia), Soc. of Naturalists and Physicians 
(1889) , Protocol. Rumania : J assy, Soc, of Naturalists and Physicians 
(1830), Buletinul. Greece : Athens, Soc. Mid. Turkey : Constanti- 
nople, Soc. Imp. de Mid.; Soc. de Pharm. Central and South 
America; BuenosAires, dsoc. Med. Caracas, Mod. Guada- 
lajara (Mexico), Soc, Med. Merida (Mexico), Soc. Med. Mexico. Acad, 
de Med.', Soc. Med. Monte Video, Soc. de Med. Rio de Janeiro. 
Instituto Oswaldo Cruz, formerly Instituto de Manguinhos (for the pro- 
motion of ea^rimcntal pathology) ; Soc. Med. e Cirurgia. Santi^o, 
Soc. Med. jTapan ; Tokyo, Soc. for Adv. of Med. Sc„ Trans. (1885, 
Ac.). 


XIV. Engineering and Architecture 

The principal English society dealing with mechanical scienoe is 
the Institution of Civil Engineers (established in 1818, incorporated in 
1828), which publiBhes Transactions (4to, 1836-1842) and Minutes of 
Proceedings (8vo, 1837, Ac«). George Stephenson was the ^rat 
president of the Institution of Mechanical Engineers, which was 
founded at Birmingham in 1847, removed to London in 1877, and 
registered under the Companies Act in 1878. It holds migratory 
meetings and publishes Proceedings. The Society of Engineers (1854), 
with TransacHons (18O1, Ac.) ; the Civil and Mechanical Engineers’ 
Society (1859) ; the Iron and Steel Institute (1869, incorp. 1899)1 with 
Journal and Mem . ; the Surveyors* Institution (t868, incoiporated in 
1881), which publishes Transactions and holds professional examina- 
tions; the Aeronautical Society of Great Britain (1866), the insli- 
tuHon of Electrical Erwineers (1871, incorp. 1885), Journal; the 
Institution of Mining E^ineers has associated with it many branch 
institutions in the provinces, Journal ; HbtlnsHtuieof GasEn^neers 
(1863) ; the Illuminating Engineers* Soc. (1909) • Ihe Institute of 
metals; and the Instn, of Mining and Metallurgy, meet in 
London. There are institutions in the provinces at Bradford, 
Bristol Cardifi (1857, incorp. in i88i)« Chesterfield <1^71), Dublin 
(1835, incorp. in 1857), Glasgow (1857, with I'ransastions), Liverpoed 
(1875), Middlesbrough (1864), Newcastle-upon-Tyne (1852, incorp. 
in 1876, with Tfansacti(ms)t Nottingham (1871), Dudley (x86f^, 
and Belfast (1892). 

The leading architectural society is the Royal Institute of British 
Architects, founded in 1834, inoOr^rated in 1837, and granted new 
charters in 1887 .and 1908. It appoints examining professional 
board# and publislms Tranmtions (1836 ; 1^879, Ac.) and Proceedings 
(1879, Ac.). There are. also the associations of Birmingham (187^, 
Edmbargh (1850), Exeter (1843), Glasgow (s866), Leeds (z876>, 
Leicestershire (1855), Livexpc^l (1846), Iranchester (x875)rNewcame- 
upon-Xyne, and the societies of Manenester (1865) and ^oitl 



AnmuePUfal AssociaHtm 6f London publishes a Sketch Book 
(1*070, Ac.). The Architictural Publishing Society (i 848) has published 
Essays (1848-185^, and since 1852 has been bringing out a Dietionary 
of Arohiteciure. There is also a Society of Architects (1884, incoip. 

1 895)' I^^t. of Architects of Ireland meets in Dublin and 

pubhshes a Journal. 

United States: New York, Inst, of Mining Engineers; 
Amsr. Soc. of Civil Engines, Trans. ; Amer. Soc. of Meek. Eng., 
Trans.; Amer. Inst, of Min. Eng,; Amer. Inst, of Architects (x8s7) 
WashingtoiL Soc. of Naval Eng. France : Lyons, Soc. Acad 
(I Arch. (1830). Annales (1867, &c.). Paris, Soc. des Inghtieurs Civils, 
Annuaire (1848, &c.j; Soc. Cent, des Architectes, Bull. (1851, &c.) and 
Angles (1875, Ac») ; it has held a congress since 1875. Saint- 
Etienne, Soc. de V Industrie Min. (1855), Bull. Germany and 
Austria-Hungary: Berlin, Ver. Deutscher Ingenieure, Ztschr. 
(1857) and Wochenschrift (1877, &c.) ; Ver. f. Eisenhahnkunde \ Akad. 
des Bauwesens; Archiiekten-Ver., Ztschr. Breslau, Ver. f. Ges. der 
Bild. KunsU{i962). Constance, MUnsterbau Ver. (1881). Dresden, 
Sdchs. Ingen.^ u. Architekten- Ver., Protok. Hanover, Arch.- u. Ingen.~ 
Ver., Ztschr. IdlaiMOidxkrtyBefg-undHultmi-MannischenVer. I^bcn, 
K, k. Berg~Akaa. Munich, Bayr. Arch.- u. Jngen.-Ver., Ztschr. 
Prague, Arch.- und Ingen.-Ver. Vienna, Osterr. Ingen.- u. Arch.- 
Ver., Ztschr. ; Ges. f. Bild. Kilnste. Switzerland : Lausanne, 
Soc. Vaudoisedes Ingin. et des Arch. Zurich, Ver. Schweiz. Ingen. 
u. Arch. Italy: Turin, Soc. degli Ingeneri, AUi (1868-1870). 
Belgium : Brussels, A ssoc. des Ingin. Li6ge, A ssoc. des Ingin. (i 847) , 
Annuaire (1851, &c.). Holland: Amsterdam, Maatschap^j ter 
Bevordering der Bouwhunst, Bouwhundige Bijdragen (1643, Ac.). 
The Hague, Kon. Inst, van Ineen., Verslag (1^8, Ac.), Verhandel. 
(1848, Ac.) and Tijdschr. (1870, Ac.). Spain and Portugal : Lisbon, 
Assoc, dos Engenheiros Cw. Port. ; Soc. dos Architectos e Archeologos. 
Madrid, Soc. Central de Arquitectos. 

* XV. Naval and Miutary Science 

The Royed United Service Institution, first known as the Naval and 
Military Library and Museum (1831), took the name of the United 
Service Institution in 1839, and was incorporated in i860 ; its pro- 
fessional museum is housed in the banmieting hall at ‘V^itehall ; 
it publishes a Journal (1857, Ac.). Ibe Institution of Naval 
Architects (i86o) publishes Transactions (4to, i860, Ac.). The 
Royal Artillery Institution (1838), which issues Minutes of Pro- 
ceedings (1858, Ac.), is at Woolwich, and the Royal Engineers* Institute 
(1875). Which issues Royal Engineers* Professional Papm, at Chatham. 
The Navy Records Soc. (1893) pubhshes works connected wiUi the 
history of the British Navy. Canada : Toronto, Military Inst. 
India : Simla. United Service Institution. 

United States : Now York, Military Service Inst. (1878), Journal 
(1879, Ac.) ; Soc. of Naval Architects and Marine Eng., Proc. Anna- 
polis, U.S. Naval Institute (1873), Proc. France : Paris, Riunion 
dee Offioiers, now Circle Militaire, Bull. (1871, Ac.). Germany 
and Austria-Hungary : Munich, Militdr. Ges. (1868), Jahrbuch. 
(1871, Ac.). Vienna, K. k. Milit.-Geogr. Inst., Arbeiten (1871, Ac.). 
Holland : Utrecht, Vereen. tot Verspreiding van Kennis aangaanae 
s* Lands Verdediging^ Jaarsverslag (1872, Ac.) and Werhen. Norway : 
Christiania, Militaere Samfund, Nordsk Milit. Tidsskrift (i8i|8, Ac.). 
Denmark : Copenhagen, KrigsvidenshabeUge Selshab, Miht. Tids- 
shrift (T872, Ac.). 

XVI. Agriculture and Trades 

The Royal Agricultural Society of England began as the English 
Agricultural Society in 1838 and was incorporated in 1S40. It holds 
annuaUy one migratory meeting in some part of England or Wales 
and meetings in London, whore are its headquartors ; it publishes a 
Joumed (1840, Ac.). Aznong provincial agricultural societies and 
associations may be mentioned — ^Aberdeen, Roy. Northern A^. Soc. 
(1*845). Arbroath, Angtis Agr. Assoc. Banbuxy (1854). Basing- 
stoke, Roy. Counties Agr. Soc. (1B59). Bath, Bath and fvest of Engl. 
See. and Southern Counties Assoc, (founded in 1777, enlarged in 1652, 
and veorganized in 1866), Letters and Papers (1780-1^x6) and Journal 
(1852, Ac.). ^Ifast, Chemico-Agr. Soc. of Ulster (1845), Proc.; 
N. E. Agr. A ssoc. of Ireland. Birkenhead, WirreU and Birkenhead A gr. 
Seci (1842). Brecknock (1855)* Carluke (1833). Chelmsford, Essea 
Agr. Soc. (185S). Chertsey (1833). Doncaster (1872). Dublin, jRoy. 
Agr. Soc: of Ireland (1841). Edinburgh, Highland and Agr. Soc, of 
SooUand (1784, incorporated in 1787), Trans. (1799, Ac.). Halifax 
(1839, 'enlarged in 1838). Ipswich, Suffolk Agr. Assoc. (1831). 
Otiey,' Wharf edaie Agr. Soc. Paisley, Renfrewshire Agr. Soc. (1802). 
Wkrwickv Worcester (tSyS). Africa: Cape Town, Agr. Soc. 
AuEtRALiA : Sydney, Agr. Soc. of N. S. Wales. British Guiana : 
Georgetown, Roy. Agr. and CommereuU Soc. Canada : Montmal, 
Soc.id*Air, India: Calcutta. Agr. and Hortic. Soc., Joum. (1842. 
Aoi 

UnIKbo States : There were agricultural societies formed ut 
Philadelpliia and in South Carolina m 1785* ^ Yorh Soc. for 
the PromaHon of AgrtcuBure, Arts and Manufactures {lygt), the 
MassaehttthttO 'Soe. for' Prom. Agnculture (1792), mod CblumbiOn 
Smu (S809), issued publications. Albany, Stale Agr. Sec. <(1832). The 
Creator and Journal. Atlanta, State Agr. Soc. Boston, Inst, of 
Tetralogy. Hoboken, Stevens Inst, of Teeknoli Madison, State Agr. 
Sao^ Terns. (1832, Ac.). Sacramento, Soc. of Agr. and Hortic. San 
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Franckco, Agr. and Hort. Soc. Troy, Rensselaer Poiytechnie Inst. 
(1824) ; Worcester Pblytecktic Institute {iB6$), Tourn. (1879, Ac.L 
France: Algiers, Soc. d*Agr. (1840), Bull. Agen. Soc. eTAgr. 
(1776), Rec. (ilk>o, Ac.). Amiens, Soc. IndustrielU (i86x). Bull. 
Angers, Soc. d*Agr, (1799), formerly Acad. d’Anprs, Proc.~oerb. 


(1846-1854), Mini. (x£^x, Ac.), Documents (1896, Ac.). Bordeaux, 
Soc. d’Agr. Boulo^e, Soc. a* Agr. Caen, Assoc. Normande pour 
VAgr., VIndustrie, Ac. (1831), Annuaire (1833, Ac.) ; Soc. d*Agr. et 
de Commerce {1762), mim. (1853-1858) and Bull. (1827, Ac.). 
Ch&lons-sur-Mamc, Soc. d*Agr., Ac. (1730), Comptes rendus (1807- 
1855), Mim. (1853, Ac.). Douai, Soc. a*Agr., Ac. (1799), Souv. 
(1861-1885)., Mim. (1826, Ac.). Elbeuf, Soc. Industr. (1858), Butt. 
Grenoble, Soc. d*Agr. et d’ Hortic. (1835), Sud-Est (1855, Ac.). Le 
Mans, Soc. du Matiriel Agr. (1857), Bull. Lyons, Soc. des Sc. Industr. 
(1862). Annettes. Montpellier, Soc. d’Agr. (1799), Bull. (1808, Ac.). 
Nancy, Soc. Centr. d’Agr. Paris, Soc. Nat. d’Aer. de France (1761 ; 
reconstructed in 1878 with a view of advising Gevemmont on agri- 
cultural matters), Mim. and Butt. Perpignan, Soc. Agr. Sdentifique 
et Liu. {i8^i)^Bull. (1834, Ac.). Reims, Soc. Industr. {18^^)^ Butt* 


(1858, Ac.). Rouen, Soc. Industr. (1872), Bull . ; Soc. Libre t 
Hon, Commerce et Industrie (1790). Bull. (1797)- Saint- Jean- 

d*Ang6ly, Soc. d’Agr. (1819), Butt. (1833, Ac.). St Quentin, Soc. 
Industr. (1868), Butt. Toulouse. Soc. d’Agr. Vesoul, Soc. d’Encourage* 
ment d’Agr. (1883), Bull. Germany and Austria-Hungary : Tbs 
migratory Congress Deutscher Volkswirthe first met at Gotha fn 1858. 
Agram, Kroatisch-Slav. Landwirths. Ges., Bldtter. Augsburg, Lond- 
mrths. Ver., Landw. Bldtter. Berlin, Vereinigt. Berlinerkaufieuie u. 
Industr . ; Bonn, Landwirtksch. Ceniral-Ver. Bi'emen, Landwirths. 
Ver. 'Bvtriai’a, Landwirths. Central-Ver.\ Schles. Central Gewerbe- Ver, 
Budapest. Ungar. Ackerbau Ges. MiUheil. \ Industriette Ges. Cassel, 
Landwirths. Ceniral-Ver., MiUheil. Cracow, Ackerbau Ges., Annalen. 
Danzig, Volksvairths. Ges. (1830). Darmstadt. LandwirthsT^Ver., 
Ztschr. Dresden, K. Okonomie Gss. : K. Sdchs. Polytechnicum. 
Ffirto, Gewerbe-Ver. Gratz, K. k. Steiermarkische Landwirths. Ges, 
Greifswald, BalHscher Ceniral-Ver. Halle, Landwirths. Central-Ver. 
Hanover, Gewerbe-Ver. Innsbruck, K. k. Landwirths. Ges., Wochen- 
schr . ; Kdmt. Industrie- u. Gewerbe-Ver. Jena, Landwirths. Inst. 
Kassa, Magyar Kir. Gazdasdgi Akad. or Academy for Agriculture. 
Klausenberg, Magyar Kir. Gazddsdgi Akad. (1869). iUnigsberg, 
Ostpreuss. landwirths. Central- Ver. Leipzig, Landwirths. Kreis- Ver . ; 
Polyteckn. Ges. Linz. K. A. Landwirths. Ges. Lubeck. Landwirths, 
Ver., MiUheil. Mfihlhausen, Soc. Industr., Bull. Munich, Land- 
wirths. Kreis-Ver . ; Polyteckn. Ver. Nuremberg, Polyteckn. Vet. 
Prague, Bbhmischer Gewerbe-Ver. ; Industrie Ges., MiUheil. and 
Annctten. Ratisbon, Landwirths. Kreis-Ver., Bauernfreund. Stutt- 

f art, K. WUrUentt). Central-Stette, Wochenblatt. Tmstn, Ackerbau Ges. 
'Obingen, Landwirths. Ver. Vienna, K. k. Reichs Landwirths. Ges., 
Ztschr. Wiesbaden, GeweA}e-Ver. Switzerland: Bern, Okonom. 
Ges. Lausanne, Soc. d’Agr. de la Suisse Romande, Zfirich, Ver. /. 
Landwirths. u. Gartenbau. Italy : Bologna, Soc. Agraria, Annali. 
Cagliari, Soc. Agr. ed Econom. Florence, Soc. Eeonom. ed Agr., 
Rendiconti. Milan, Soc. Agr. di Lombardia ; Soc. Gen. degli AgriooU. 
Ital.; Soc. d* Incoragg. di Arti e Mestieri, Discorsi. PMgia, Soc. 
Econom, ed Agr., AUi. Turin, Accad, Reale di Agricolt. ; Assoc. Agr, 
Ital., EserdtaHoni. Verona, Accad. d’ Agricolt. Belgium ; Soc. Centr* 
d* Agricult. (1854), Bull. Ghent, Soc. Roy. d’Agr. et de Bot. Li6ge. 
Soc, d’Agr., Joum. (1830, Ac.}. Verviers, Soc. Industr. et Commerc, 
(1863), Bull. Holland : Amsterdam, Aardrijskundig Genootschap ; 
Veteeniging voor Volhsvlijt. Denmark : Copenhagen, K. Landhuws- 
holdnings Selshab; Det Statist. Tabelvaerk. Norway: Christiania, 
Polytekniske Forening. Sweden : K. Landtbruhs Akademien. 
Spain and Portugal: Barcelona, Soc. Econom., Adas. Lisbon, 
Inst. Real de Agric.; Soc. Promotora de Industr. Madrid, Soc. 
Econom. Matritense, Anales. Oporto, Acad. Polyteckn. Russia : 
Doipat, K. Livldndische Okonom. Ges., Jahrbuch. Kazan, Imp. 
Econom. Soc^ Moscow, Imp. Soc, of Agriculturists. Odessa, Imp, 
Agronom. Soc, of S. Russia, Riga, Technical Soc. St Peteisbu^, 
Imp. Econom. Soc., Trans. ; Technical Soc. Rumania : BuchaieSc, 
Soc. PoHtebhnicd (i88x), Buletinul. South America: Rio do 
Janeiro, Soc. de Agr. 

XVII. Ijtbraturb, History and Archaeology 

The Congrks International des Orientalistes first met at Paris in 187^. 
The Congrts Bibliografhique International held its first meetingin 
1 878, and the Congrh ae$ A mtricanistes its first meeting in 1873. The 
first InUrrat. Conference of Librarians took p]ac6 in London in 
1877. Congresses of Archivists Librarians and Bibliographers were 
held at Brussels in 1910. The Royal Society of Literature (1823; in- 
corporated in 1825) with Transactions (4to, 1829-1839 ; 8vo, 1843, 
&c.), and the Royal Asiatic Society (1825), witii journal {XB34, 
&c.>, have their headquarters in Lemdon; as well as the follow- 
ing literary sodeties, all of which issue publicaticms *. Arts* 
totelian (1:879), Ballad (1868), Chaucer (1868). Dante (x8^z), 
Etfriy Enpiah Text (1864), East India Association HeUenic 

Studies <x 879), Incorp. Soe. of Avtthers (1884), Institute of Journalists, 
Irish Lihi JapOniiSgt), Library AesodSotm (1877), Lsbrdiy Assistants 
(i89sJ> Malone Piaob), Oriental Translation Fund I1H8), Petti *TeXt 
(18H2), PMiologieal (184^, Rbxburgke Club (x8x2), ShorBtand, Viking 
Club (1892); Wyehf {tSst). The Lancashire and CheMre Hidmc 
Society (1848), at Liverpool, the Manchester Literdry Ctuh, wiBi 
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Transaciions and Papwi (1874, &c.)» and the Mimx Sociefy (x8^), at 
Doufflas, may also be mentioned. In Glasgow are the Ballaa Club 
(1870), and tno Scottish Soc, of Lit. and Art (1886)1 and in Dublin 
the Nat. Lit. Soc, of Ireland (1892). 

The oldest and most important society in England dealing with 
history and archaeology is the Society of Antiquaries of London^ which 
enthusiasta trace to an association founded by Aichbiahcm Parker in 
1572. Ihe meetings were not publicly recommenced until 1707 ; the 
present body was incorporated in 1751 ; it publishes Vetera Monu- 
fnenta {fo\., 1747, &c.), Archaeologia (4to, 1770* &c.), and Proceedings 
(8 VO, 1849, &c.). Tne Royal Archaeological Institute (1843), issuing 
the Archawlogteal Journal (1845, &c.) ; the British Archaeological 
Association (1843), with Journal (18^6, &c.) : the Royal Numismatic 


(1838). 

ing societies, all of which issue publications : Bibliographical (1892), 
British School at Athens, British School at Rome, British Record (1888, 
incorp. 1893, incl. Index Soc. 1878). Canterbury and York Catholic 
Record (1904)^ Egypt Expl. Fund (1883), Genealog, and Bio^r., 
Cymmrodorion (1751-1773# revived in 1820L Dilettanti (1734), Folk 
Lore (1879), Harleian (i8()9). Huguenot (1885), London and Middle” 
sex Archaeol. (1855L London Topo^, Soc., Middlesex County Records 
(1884), Palaeograpnical, Palestine Expl. Fund, Parish Registers, Pipe 
Roll (1883), Soc. Bibl, Archaeol. (1870)^ Soc. for Prot. Anc. Buildings 
(1877L Outside London are the Roy. Soc. of Antiquaries of Ireland 
xounaed in 1849 as the Kilkenny Arch. Soc., changed to Roy. Hist, and 
Arch. Assn, in 1869 and to present title in 1890 ; the Society of 
Antiquaries of Scotland (1780), at Edinburgh, and the Irish Archaeo- 
logical and Celtic Society, at Dublin. Among others are — ^Aberdeen, 
New Spalding Club (1886) ; Bedfordshire Archaeological and Archi” 
tect. Soc. (1844) : Bristol, Bristol and Gloucester Arch. Soc. (1876) ; 
Cambrian Arch. Assoc. (i8db) ; Cambridge Antiq. Soc. (18^0) ; 
Carlisle, Cumb. and Westm. Antiq. and Arch. Soc. (1866) ; Devizes, 
Wiltshire Arch, and Nat. H. Soc. (185O ; Durham, Surtees Soc. (1834); 
Co\chc 9 t&e, Essex Arch. Soc. (1852) ; Edinburgh, BiMogr. 5 oc. (1890), 
Scottish Hist. (1886) ; Exeter, Dtocesan Arch. Soc. (1841) ; Glasgow 
Arch. Soc. (1856) ; Kent Arch. Soc. (1857) ; iMnc. and Cheshire Antiq. 
Soc, (1883). Leeds, Thoresby Soc. (z8^) ; Manchester, Chetham Soc. 
(1843J ; Newcastle-on-Tyne Soc. of Antiq. (1813) ; Norwich, Norfolk 
and Norwich Arch. Soc. (18^); Oxford, Architect, and Hist. Soc. 
(1839), and Lftrf. Soc. (1884) ; Purbeck Soc . ; Reading, Berkshire Arch, 
and Architectural Soc, (1871); Surrey Arch. Soc] Sussex Arch. Soc. 
(1846) ; Welshpool, Powys Land Club (1867) ; and Yorkshire Arch. 
Soc. (1863). 

Canada: Halifax, Nova Scotia Hist. Soc. (1878), Coll. Montreal, 
Soc. Hist.f M 6 m, (1859, &c.) ; Numism, and Antiq. Soc. (1872), Joum. 
(187a, &c.). Quebec, Lit. and Hist. Soc, (1824), Trans. (1837, &c.). 
Toronto, Ontario Hist. Soc. (x888, 1898), Rep. ; Lit. and Hist. Soc. 
China: Hong-Kong, Roy, Asiatic Soc. Shang^, Roy. Asiatic 
Soc,, Joum. (1858, &c.). India : Bombay, Roy. Asiatic Soc, 
(Branch) (1804b Journal (18A4, &c.). Calcutta, Asiatic Society of 
Bengal, Joum. (1832, &c.) and Proc. (1865, &c.) ; Indian Research 
Soc, (1907), Trans, Colombo, Roy. Asiatic Soc., Joum. (1844, &c.). 
Madras, Lit. Soc. (1818), Journal (1827, &c.). Singapore, Roy. 
Asiatic Soc. 

United States: The central antiquarian body in the United 
States is established at Washington— -the Archaeological Institute of 


Amer. (1879), which publishes Amer. Joum. Arch. (1897, &c.), and 
has affiliatM with it 28 societies, includiiu the Boston Society (1879), 
Cincinnati Soc. (1905), Iowa Soc. (1902), Wisconsin Soc. (1889), New 


York Soc. (1884), San Francisco (1906), North West Soc. (Seattle) 
(1906). Albany, Institute and Hist, and Art Soc., Trans, (1792- 
18x9, z83o~i893), Proc. (1865-1882). Baltimore, Maryland Mist, 
Soc. (1844). Boston, Mass, Hist. Soc. (1791), Collections (1792, dx.) 
and Proc. (1859, &c.) ; New Engl. Hist.-Gen. Soc. (1845), Genealog, 
Register (1847); Amer. Oriental Soc, (1843), Joum. (i8i^9, &c.) ; Amer. 
Library Assoc. (iSyb), Liby, Journal \ Soc. Bibl. Lxt. and Exegesis 
1 1880), Journal (i88z, &c.) ; Bostoman Soc. (1881), Proc. (1882, &c.) ; 
Brookline Hist. Soc. ( 1891). Bufialo, Hist. Soc. (1862). Cambridge, Hist. 
Soc. (1905), Proc. (1906, &c.) ; Dante Soc. (1881). Chicago. Hist. 
Soc. (1856). Cincinnati, Hist, and Phil. Soc. of Ohio (1831), Publns. 
(1906). Concord, Hist. Soc,, CoU. (1824, &c,). Frankfort, Kentucky 
State Hist, Soc. (1836), Reg. Hartford, Amer. Philolog. Soc. (iSbqi ) ; 
Hist. Soc, (1825), Coll. (zSOo, 8bc.). Lincoln, Nebraska State Hist. Soc, 
{iS 6 j^^.Tfans. (1885-1893), Proc. (1894, Madison, Hist. Soc., 
CoU. (X849, &c 3 . Minneapolis, Hist. Soc., Coll (1869, dx.). Mont< 
pciier, Mist. Soc. of Vermont, Coll. (1869, dx.). New Haven, 
Amer. OmtU. Soc. (1842), Journal (1849, Ac.), New Orleans, 
'Louisiana Hist. Soc. (1867), Publns. (1895, &c.). New York, Hist. 
Soc, (x8oa), Publns. (1868, Ac.); Geneal. and Riogr. Soc. (1869), 
Record (1870) ; Bibliogr. Soc. (X904), Proc. (igd^jAc^), BuU. (1907, 
Ac.): Amer. Numis. Soc,, Proc, (1882)., RfaiMelphia, Hist, Soc. 
(1824), Mem. (i8«6, Ac.); Numi^^md Arch. Soo. (1858), Proc, 


(z8a 

2x86 


1867, Ac.) ; Shak^ere .^oc. (18^, Portland. Maine ilisl Soc., 
(1831, Ac.). Providence, Hist. Soc. (zSat), CoU. (1827. Ac.). 
Richmond, Virg. Hist, and Phil (1831), Publ {1074* Ac.). St Ijouis, 
Missouri flist, Soc. (186Q. St Paul, Minnesota Mist. Soc. (1849). 
CoU. Savannah, Georgia HitLSoc. (1839), Proc. Topeka, Hist, Soc. 
(1875), Tiwis. (x88z, Ac.). Washington, Arch. Soc. (2902) ; Columbia 


Hist. Soc. (1894), Rec . ; Amer. Hist, Assn. (1884), Amer. Mist. Rev. 
(1895, Ac.). Worcester, Amer. Antiq. Soc. (1812), Proc. .and Arch. 
Amer. (zSso, Ac.). 

Feancb: The Congris Archiologique de la France first met in 
1834. Algiers, Soc. Hist. (1856), Revue (1856, Ac.). Amiens, Soc. 
des Antiq. (1836), Mim. (1838, Ac.) and BuU. Angoul8me, Soc. 
Arch, et Hist. (1844), BuU. Bordeaux, Soc. Archiol (1873) ; Soc. des 
Arch. Hist. (1058), Archives Hist. (1858, Ac.). Bourges, Soc. Hist, et 
Liu. (1849), Bull, et M6m. (1S52, Ac.). Caen. Soc. des Antiq. de 
Normandie (1823), M6m. (1824, Ac.) and Bull, (i860, Ac.) ; Soc. 
Fran, d'Arch. (1834), Comptes rend. (1834, Ac.) and Bull Mens. 
(1835, Ac.). Chalon-sur-Saone, Soc. dHist. et d'Arch. (1844), Mim. 
(1844, Ac.). Chambfery, Soc. Savoisienne d’Hist. et d'Arch. (1855), 
Mim. (1856, Ac.). Constantine, Soc. Arch. (1852), Recueil. Dijon, 
Comm, des Antiquitis (1831), Mim. (1882, Ac.). Lille, Comm. hist, 
du Nord (1839), Bull. (1H43. Ac.). Limoges, Soc. Hist, et Arch. 
(1845), Bull ; Soc. des Archives hist. (1886), Archives (1887, Ac.). 
Lyons, Soc. Hist., Litl, et Arch. (1807), Mem. (x86o, Ac.). Mont- 
pellier, Soc. Arch. (1833), Af^m. (1835, Ac.). Nancy, Soc. a Arch, de 
Lorraine (1845), Mim. (1850. Ac.) and Journ. (1852, Ac.). Nantes, 
Soc. Arch. (1845), BuU. (1859, Ac.). Orleans, Soc. Arch, et Hisl 
(1848), Mim, (1851, Ac.) and Bull I^is, Soc. Nat. des Antiq. de Fr. 
(1813) (based on the Acadimie CelHque^ 1804), Mim. (1805, Ac.) and 
Bull (1817, Ac.) ; Soc. de VHisl de France (1833), Annuaire (1837) 
and nearly 400 vols. besides ; Soc. de J'Ecole Nat. des Chartes (1839), 
Documents (18731 Ac.) ; Soc. Asiatique (1822), Journal Asiat, (1822, 
Ac.), 6 *c. ; Soc. a Arch, etde Numism. (1865) ; Soc. de VHisl duProt. 
Fran. (1866) ; Soc. de Linguistique ; Soc. Bibliogr. (1868), Polybiblion ; 
Soc. Philol (1867), Acies (1869, Ac.) ; Soc. des Etudes Hist. (1833), 
Revue (1834, cic.); Soc. dHisl Moderne (1901), Bull; Soc. d'Mist. 
Contemp. (1890) ; Soc. de VHisl de la Rivolution Frasi. (1888) ; Soc. 
d*Hist. Diplomatique (1886) ; Soc. des Bibliophiles Fran, (1820) ; 
Soc. des Anciem Textes Fran. (1875), Bull Poitiers, Soc. des 
Antiq. (1834), Mim. Rouen, Soc. de VHisl de Norm. (1869), Bull 
(1870, Ac.) and 75 vols. besides : Comm, des Antiquitis (1818), Bull 
(1867, Ac.p Saint-Omer, Soc. des Antiq. (1831), Mim. (1833, Ac.). 
Toulouse, Soc. Arch. (1831), Af^m. (1831-1868), Bull (1869, Ac.) ; 
Acad, des Jeux Floraux (1323, reorganized 1773), Rec. (1696, Ac.). 
Tours, Soc. Arch. (1840), Mim. (1842, Jx.). Germany and Austria- 
Hungary : Gesam, Ver. d. D. Gesch. u.Alt. Vereine (1832). Agram. 
Ges. f. SUd-Slav. Alterfh. Aix-la-Chapelle, Geschtchtsver. (1879), 
Ztsekr. (1879, Ac.). Altenburg, Gesch. u. Alterthums Ges. (1838), 
MiUheil (1841. Ac.). Augsburg, Hist. Ver. (1820, reorganized in 
z^ 34 )» Jahresber, (1835, Ac.). Baden, Alterthums-Ver. (1844), 
Schrifien. Bamberg, Hist. Ver. (1830), Ber. (1834, 8:c.). ^Im, 
Ver, /. Gesch. d. Mark Brandenb. (1836), Forschungen (1841, Ac.) ; 
Ver. f, d. Gesch. Berlins (1865), Schriften; Hisl Ges. (1871), MiUheil 


I 


1879, Ac.) ; D. Bibliogr. Ges. (1902), Ztsohr, (1903, Ac.) ; Ver. 
t). Bibliothehare (1900). Jahrbuch (1902) ; D. Orient-Ges. (1898), 
Mitteil Bonn, Ver. f, Alterth. (184^1), Jahresber . ; Soc . Philologa (1854). 
Brandenburg, Hist. Ver. (18O8), Jahresber. (1870, Ac.). Braunsb&’g, 
Hist. Ver. (1856). Breslau, Ver. f. Gesch. u. AU. Schl. (1846), Ztschr. 
(1856, Ac.), Scriptores rerum Silesicarum (1847, Ac.) ; Breslauer 
Dichterschule (i860). Budapest, Hungarian Hisl Soc, (1867). 
Ssdtadoh. Cassel, Ver. f. Hess. Gesch. (1834), Ztschr. (18^7, Ac.). 
Cologne, Hist. Ver. (1854), Annalen (1855, Ac.) ; Ges. filr rheinische 
Geschichtskunde (1881). Cracow, Hisl Soc. Danzig, Westpreuss. 
Geschichtsver. (1879), Ztschr., Mitteil, Ahten. Darmstadt, Hist. Ver. 
(1834), Archiv (1835, Ac.). Dresden, K, Sdchs, All Ver. (1825), 
Jahresber, (1835, Ac.) cad MiUheil (1835, Ac.). Frankfort, Ges. f. 
Deutschlanas dll Geschiohtskui:.:: (1819 ; since 1875 under guidance 
of Central-Dir. d. Mon. Germ.), Mon. Germ. (1826, Ac.) ; Ges, /. 
Gesch. u. Kunst (1837), MiUheil (1858, Ac.) ; Freies D. HochsHft in 
Goethe*s Vaterhaus (1859) ; Ver. fUr Gesch. u. All (1857), Archiv. 
Halle, ThUf. -Sdchs. Ver, (1819), MiUheil (1822, Ac.) ; D. Morgenl 
Ges, (1844), Ztschr. (Z847, Ac.) r~:d Abhandl. (1859, Ac.). Hanover, 
Hisl Ver. (1835), Ztschr, Kiel, Ges, f. Gesch. Schl.^HoUt, (1833, re- 
organized m 1873), Archiv (1833, Ac.) and Ztschr, (1870, Ac.). 
Konigsberg, Altertumsges. Prussia (1844), Sitsungsber. Leipsig, 
D. Ges, M, Erforschung vaterl Spr. u. Alterth, (1697, reorganized m 
1824), Jahresber. (1825, Ac.) r'-.d MiUheil (1845, Ac.) ; FOrstlich 
JabionowskVs Ges. (1768), Acta (1772, Ac.) ; Bbrsenver. d. D. Buch- 
hdndler (1825), Bdrsenblatt (1834, Ac.) ; Mist. Theolog, Ges. (1814). 
Lubeck, Hansischer Ges. Ver. (1870). Munich, Hist, Ver, (1837), 
Archiv (1839, Ac.) ; AUerthums- Ver, (1864). Nuremberg, Pegnesisoker 
Blumenorden (1644), had united with it m Z874 the Lit. Ver, (1839). 
Prague, Ver. f. Gesch, Ratisbon, Hist. Ver. (1830), Verhandl (1832, 
Ac.). Rostock, Ver. fUr. AU. (1883), Beitrdge (1890, Ac.). Schwerin, 
Ver. f. Mechl Gesch. u. AUerthumsk. (1835), Jahrbuch (1835, Ac.) and 
other publications. Strassbuzg, Soc. pour la Conservation des Monu- 
ments Historiques d* Alsace (1855), BuU. ^855, cdso since Z889 with 
German title Mitteilungen). Stuttgart, Lit. Ver. Biblioiheh 

(1643, Ac.) ; WikUemb. AUerUi. Ver* (1843). Jahreshefte (1844) and 
many records, handbooks^ Ac. Tiibingm. Lil Ver. (1839). Bwnatheh 
(1842, Ac.). Vienna, K. h. Orient, Ahad.; K. h. Heraliieehe Gee. 
** Adler (1870), Jahrbdcher (1874, Ac.); Ver. fUr Osterr. Vothe” 
kunde (1894), Zteem. Weimar, Dk Shakespeare Ges. (1864, Jahsbueh 
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(1865, Ac.) ; Gotthe G^s, (1885), SchrifUn (1885, &c.) ; Ges, dor 
Bibki^hilou (18^). WieslmdeD. Vet, f. Nass. AUsrtk. (182Z), 
Annalen (1830, &c.). Wurzburg, Hist. Ver. (1831), Archiv (1833). 
Switzerland : Ba»e, Hist. u. Antiq. Ges, (1836). Bem^ AUgemeins 
Geschichtforschendo Ges. (1840). Freiberg, Soc. d*Hist. Geneva, Soc. 
d'Hist. et d*Afch. (1838). Lausanne, Soc. d*Hist . ; Soc. Vaudoise 
d*Hist. et d*Arch. (1902), Revise. St Gall, Hist. Ver. (1859), Mitteil. 
(1862, &c.). Zurich, Soc, d'Hist.; Antiq. Ges., Denkmdler. Italy: 
Bologna, Reg. Depntazione di Storia Patria. Catania, Soc. di Storia 
Patrta (1903). Ferrara, Deput. Ferrarese di Storia Patria (1884). 
Florence, SocietA Colombaria (1823) | Soc. Dantesca Jtaliana (1888) ; 
R. Deputasione Tosc. di Stona Patria (1862). Genoa, Soc. di Storia 
Patria (1857]. Milan. Soc. Numis. Jtal . ; Soc. Storica Lombarda. 
Naples, Soc. Nap. di Storia Patria (1875). Palermo, Soc. Sic. di Storia 
Patria (1873), Doc. Parma, R. Deputatione di Storia Patria. Rome, 
Accad. Rom. di Arch . ; Soc. Rom. di Storia Patria (1877), Archivio 
{1877, &c .) ; 1 st. di Corr. Arch.; Brit, and Amer. Arch. Soc.; Soc. 
Pilot . Rom. (1901) ; Istituto Stor. Ital. (1883), Fonti (1887, &c.) ; 
K. Deutsch. Archdolog. Inst., Arch. Ztng. (1843-1885) ana Jahrb. 
Turin, Real Deputaz. di Stor. Pair. (1833). Venice, R. Dep. Ven. di 
Storia Patria. Verona, Soc. Lett. (1808). Belgium : Antwerp, 
Acad. d’ArchM. (1842), Bull. {iS6s, &c.). Bruges, Soc. pour VHist. 
et les Antiq. de la Flandre (1^9), P^bl. Brussels, Soc. ae VHist. de 
Belgipie (1858), Publ. ; Soc. Roy. de Numism. (1841), Revue ; Soc. 
des Bibliophiles (1865) ; Soc. d’Archiol. (1887), Annuaire, Annates ; 
Inst. Int. de Dibliogr. (1895), Ripertoire. Ghent, Soc. Roy. des Beaux- 
Arts et de la Lut. (1808), Annales (1844, &c.) ; Willems Fond 
(1851) ; Maatschappij de Vlaamsche Bibliophilen (1839) ; Soc. d'Hist. 
et d'Archiol. (founded 1893 as Cercle Hist, et ArchSol.) , Bull. Li6ge, 
Inst. ArchSol. (1850), Bull. (1852, &c.). Louvain, Soc. Litt. (1839), 
Mim. and Publ. Mons, Cercle Archiol. (1856), Annales (1857, &c.). 
Namur, Soc. Archiol. et MusSe de Namur (1845), Annales. Toumai, 
Soc. Hist, et Litt. (1846). Bull. (1849, &c.). Verviers, Soc. Arch. 
Ypres, Soc. Hist. (x86i). Holland : Leiden, Acad. Lugduno- 
Datava; Maatschappij der Nederlandsche Letterkunde (1766) 
Tijdschrift. Luxembourg, Inst. Archiol. (1846, reorganized in 1862), 
Annedes (1849, Ac.). Utrecht, Hist. Genootschap (1845). Den- 
mark : ^penhagen. Island. Litt. Selskab ; K. Danske Selskab 
(1745), Magazin ; K. Nordisk Oldskrift Selskab, Aarbdger (1866, &c.), 
Fortidsminder (1890, &c.). Reykjavik (Iceland), Fornleifarfelag ; 
Hid islenzka Bdkmentafilag (1816), Shimir. Norway : Christipiia, 
Norshe Hist. Forening (1869) ; Norsks Oldskrift Selskab ; Foreningen 
til Norsks Fortidsmii^smaerkers Bevaring (1844). Sweden : Stock- 
hoLm, K. Witterhets Hist, och Antiq. A kad. ; Svenska Akad. ; Sv. Fom- 
skri/tsdllskapet (1843) Proc . ; K. Samfundet fdr utgifvande af hand- 
shrifier rdrande Skandinaviens hist. (1815-1817), Handl. (1816, Ac.). 
Spain : Barcelona, R. Acad, de Buenos Letras, Madrid, R. Acad, de 
Cienc. Mor. y Pol. ; R. Acad. Esp. Arq. ; R. Acad, de la Hist. (1738). 
Russia: Helsingfors, FiWAa Lt/L Sdllskapet {18^1) , Ztschr. (1841); 
Finnish Archaeol. Soc. (1870), Tidskrift (1874, &c.) ; Hist. Soc. 
(1875), Arkisto (1876, Ac.). Kazan, Soc. of Arch. Hist, and Ethnogr. 
(1877), Ixvestija (1878). Mitau, Courland Soc. of Lit. and Art. 
Moscow, Imp. Russ. Soc. of Hist, and Antiq.; Archaeolqg. Soc. 
(1864). Narva, Archaeolop Soc. Odessa, Hist, and Ant^. Soc. 
(1839), Zapiski (1844, Ac.). Riga, Lett. Lit. Ges, ; Hist, and 
Antiq. Soc. (1834), Mitteil. (1873, Ac.). St Petersburg, Russ. Hist. 
Soc. (1866), Sbomik (1867, Ac.) ; Imp. Soc. for Study of Ancient 
Lit. ; Imp. Russ. Archeol. Soc. (1846) ; Russ. Bibliogr. Soc. 

(189^ ; Soc. for Orient. Studies, with numerous branches ; Neo- 
Philoi. Soc. {i8S$). Greece: Athens. Soc. Amer. School 

Class. Studies (1882) ; Ecole Franp. d'AthSnes (1846) ; British School 
at Athens (1886) ; *ApxawXoyi^ ’Bratpeia (Arch. Soc.) (1837), 
Turkey: C^atantinople, Soc. for Adv. of Turkish 
Lit. ; Greek Lit. Soc. ; Hellenic Philolog. Soc. Bulgaria : Sofia, Bulg. 
Lit. Soc. (1869), now the Bulgarian Acad. (1910), Period. (1870, Ac.). 
South America : Rio de Janeiro, Inst. hist, e geogr. (1838). Japan : 
Yokohama, Asiatic Sec. of Japan, Trans. (1874, Ac.). 


XVIII. Geography 

The Congrts International pour les Progrts des Sciences Giogra- 
phiques first met in 1871. The Royal Geographical Society of London, 
founded in 1830, had joined to it in the following year the African 
AssoemUon (1788), the successor of the Saturday Club; the Palestine 
Association (1805) became merged with it in 1834. R publi^cs 
Journal (1832, Ac.) and Proceedings (1857, AcJ. The Hakluyt 
Society (1846) has printed more than 136 vols. of rare voyages and 
travdls. The Alpine Club (1858), whose publications are Peaks, 


centre at Edinburgh, and issues tne iicomsn Lreograpnicat maganne. 
liverpool, Tyneside and Manchei^or have also Geographical SocieHes. 
Aotthalia : Adelaide, R. Geogr. Soc. of Australasia (1885), Proc. 
Brisbane, R. Geogr, Soc. of Australasia (1885). Mdbourne, Roy. 


States : Baltimore, Geogr. Soc. (1902). Chu^, Geogr, 
Sof. (1894). Hamilton, Assoc- of Amer, Geogr. (i9«^). Ytwk. 
Amer. Geogr. Soc. (1852), Bm. (1852-57), Joum. (1859, Ac.), and 


Proc, (f862 65). Philadelphia, ^Geogr. See. (i89i)« San Fnmoiseo, 
Geogr. Soc. (iSgi), Bull. ^nUshington. Nat. Geogr. Soc. (185a). Mag. 
(18&). France: Algiers, 5 oo. (1896), Bull. Bordeaux, Soc. 

de Geogr. Commerciale (1874), Bull. Dijon, Soc. Bourg. de Gdogr. et 
d'Hist. (1881), Mtm. (1884, Ac.). ]^ons, Soc. de Gtogr. (iBy^,BuU. 
Marseilles, Soc. de Gid^. (1876). BuU. Montpellier, 5 oc. Langue- 
docienne de Giogr. (1878), Bull. Nancy, Soc, de Gtogr. (1878), Bull, 
Paris. Soc. de Gtogr. (1821 ; 1827), Bull. Toulouse, Soc. de Giogr. 
(1882), Bull. Germany and Austria-Hungary : D. Alpen-ver. 
(1869), Ztschr. u. Jahrb, (1869, Ac.). Berlin, Ges. f. Erdhunde (1828), 
Ztschr. (1853, *c.), and Verhandl. (1873, Ac.) ; Ges. zur Erforschung 
Aquat. Afrikas (1873J, Corr.-Blatt; Afrik, Ges. (1878), Mittheil.; 
D. Geographentag (1881), Verhandl, Bremen, Geograph. Ges. (1876), 
Geogr. Blotter. Budapest, Hung.-Geogr. Soc. (1872). Carlsruhe, 
Badische Geogr. Ges. (x88o), Verhandl. Cassel, ver. f. Erdk. (1882). 
Darmstadt, Var. f. Erdk. (1843), Notizblatt (1854, Ac.). Dresden, Ver. 
f. Erdk. (1863), Jakresber. (1865-1901), Mitteil. (1905, &c.). Frank- 
fort, Ver. f. Geogr. u. Statist. (1836), Jakresber. Giessem Ges. fUr 
Erd. u. V biker kunde (1896). Halle, ver. f. Erdk. (1873). Hamburg, 
Geogr. Ges. (1873), Jakresber. Hanover, Geogr, Ges. (1878), Jakresber. 
Jena, Geogr. Ges. (1880), Mittheil. Leipzig, Ver. /. Erdk. (1861), 
Jakresber, Lubeck, Geogr. Ges. (1882). Munich, Geogr. Ges. (1869), 
Jakresber. Vienna, K. k. Geogr. Ges., Mitt. (1857, Ac.) ; Ver. der Geogr. 
Weimar, Geogr. Inst. Switzerland : Berm Inst. Geogr. ; Geogr. Ges. 
(1873), Jakresber. (1879, Ac.) ; Schweiz. Alpen-Club. Geneva, Soc. de 
Giogr., Mim. (i860, Ac.). Zurich, Karten-Ver. Italy : Rome, Soc. 
Geogr. Ital., Bull. (1868, Ac.). Turin, Circolo Geoer. Ital, (1868). 
Belgium : Antwerp, Soc. Beige de Giogr. (1870), Bull. ; Soc. Roy. de 
Giogr. (1876), Bull. Brnsscls, Soc. Beige ae Giogr. (1876). Hol- 
land: Amsterdam, K. Nederl. Aardrijkskundie Genoot. (1873); 
Tijdschrift (1874, Ac.) ; Landkundige Genootschap. Denmark : 
Copenhagen, Geogr. Selskab. Norway : Christiania, Det norsfte geogr. 
Selskab (1889). Spain and Portugal : Lisbon, Soc. de Geogr., Bol. 
(1875, Ac.). Madrid, Soc. Geogr., Bol. (1876, Ac.). Russia: Hel- 
sin^ors, Geogr. Soc. (1888), Tidskrift; Sdllskapet fdr Finlands geografi 
(1888). Irkutsk, Geogr. Soc.,J^ull. (1871, Ac.). St Petersburg, Imp. 
Russ. Geogr. Soc., Mim. (1045, Ac.), and Bull, (1865, Ac.). Tiflis, 
Geogr. Soc., Mim. (1852, Ac.). Rumania : Bucharest, Societatea 
Geografica Romdna (^*875)1 Bull. Egypt : Cairo, Soc. Khidiviale de 
Giogr., Bull. (1876, Ac.). Japan : Tokyo, Geogr. Soc. Central and 
South America: Buenos Aires, Jns/. Geogr. Argent. La Paz, Soc. 
Geogr. (1889), Bol. Lima, Soc. Geo^r. (1888), Boi. Mexico, Soc. de 
Geogr. y Estad., Bol. (1833, Ac.]. Rio Janeiro, Soc. de Geogr. 

Bibliography. — The Catal. of Printed Books in the British 
Museum (1841), folio, 5.v. *' Academies." contains a list of aU the 
publications of societies at that time in the museum. This has been 
rearrangfed and greatly enlarged as Academies (1885-1886), 5 parts 
folio, with Suppl. (1900-1903). Smithsonian Instn, International 
Exchange List (1908) ; B. Quaritch, List of Learned Societies (Odd 
Vols.) u886). S. H. Scudaer, Cat. of Scientific Serials (1633-1876), 
Camb. (U.S.) (1879), 8vo. For general indexes see J. D. Renss, Reper- 
torium (1801-1821), 16 vols., Roy. Soc. Cat. of Sc. Papers (1867-1902); 
Societatum Litterae, Verzeichniss (18^-1900, 14 vols.). For list of 
indexes to transactions, Ac., see A. Stein, Manuel de Bibliographie 
ginirale (1897), p. 642, Ac. Minerva (Strassb. Trfibner), from 1891 
onwards is most useful for all the chief existing societies in 
world. British societies are now well rgpresented in the Year Booh 
of the Scientific and Learned Societies of Great Brit, and Ireland (1884, 
Ac.). See also Hume's Learned Societies and Prf n^'ng Clubs of the 
U. K. (1853, 8vo) ; E. Mailly, Inst. Sc. de la Grande-Bret. (1861-1867, 
6 pts.) ; H. G. ^hn, App. to Bibliographers Manual (1864), 8vd ; 
Engl. Catal. of Books (1864-1909) ; C. S. Terry, Cat- of PuilicaHons 
of Scottish Historical Societies and Clubs, 1909 ; ** Sc. Societies and 
Field Clubs," in Nature, v., viii. For American Societies see R. R. 
Bowker, Publns. of 5 oo»of >05 (New York, 1899) ; Handbk. of Learned 
Societies, Carnegie Inst, of Washifzgton (1908) ; A. P. C. Giiffin, 
Bibl. of Amer. Historical Societies (1905); A. GrowoU, Am. Boon 
Clubs (New York, 1897). For France, see U. Robert, Bibl. des Soc. 
sav. de la France, pt. 1. (1878) ; F. Bonillier, UlnsHtut et Us acad. 
de province (1879, 8vo); Laste^e, Lef^vre-Pontalis ot A. Vidier, 
Bibliogr. des travaux hist, et arch. publ. par les soc, sav. de la France 
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flOGIETY nLAHDS (Frendti Archipd de la Societi)^ an Archi- 
pelago of the Pacific Ocean, in the eastern part of Polynesia, 
between and i8® S., 148^ and 155® W., with a total land area 
of 637 sq. m., belon^g to France. ^For map, see Pacific 
O csAN.) The principal island is Tahiti* (fo.). Part of the 
archipelago was discovered by Pedro Fernandez Quiros in 1607. 
In 1767 Samuel Wallis re-discovered it, and named it King 
George^s Island. In 1768 Louis de Bougainville visited Tahiti, 
claimed it as French, and named it La Nouvelle CythAre. On 
the I2th of April 1769 the British expedition to observe the 
transit of Venus, under the naval command of James Cook, 
arrived at Tahiti. On this first voyage (he subsequently re- 
visited the islands twice) he named the Leeward group of 
islands Society in honour of the Royal Society, at the instigation 
of which the expedition had been sent; Tahiti and the adjacent 
islands he called Georgian, but the first name was subsequently 
adopted for the whole group. In 177a and 1774 the islands were 
visited by a Spanish government expedition, and some attempt 
was made at colonization. In 1788 Lieutenant Bligh of the 
Bounty ” spent some time at Ta^ti, to which island the his- 
torical interest now passes. 

•The archipelago is divided into two groups — ^the Leeward {lies sous 
le Vfini) and the windward Islands {lies du Venf) — ^by a clear channel 
of 60 m. in breadth. The Leeward Islands are Tubai or Motuiti. 
a small uninhabited lagoon island, the most northern of the group; 
Marua or Maupiti — Double Mountain."' the most western; Bola- 
Bola or Bora-!^ra; Huaheine; Kaiatea or Ulietea (Spanish Prin- 
cessa), the largest i^ndof this cluster, and Tahaa, which approach 
each other very closely, and are encircled by one reef. To the west 
lie the small groups of coral islets — Mopiha (Lord Howe), Ura (Scilly) 
and Bellingshausen (discovered by Otto von Kotzebue, 182^). To 
the Windward Islands belong Tapamanu or Majaiti (Walhs's Sir 
Charles Saunders's Island and Spanish Pelada) ; Moorea or Eimeo 

S ^allis's Duke of York Island and Spanish San Domingo) ; Tahiti — 
ok's Otahoite (probably Quiros’s Sagittaria ; Wallis's King George's 
Island, Bougainville's Nouvelle Cyth^re and Spanish Isla d'Amat) ; 
Tetuaroa — The Distant Sea " (? Quiros’s Fugitiva; Bougainville's 
Umaitia and Spanish Tres Hermanos) ; and Maitca (? Quiros's La 
Dezana, Wallises Osnaburg Island. Bougainville's Boudoir and Bic 
de la Boudeuse and Spanish Cristoval), the moat eastern and 
southern of the archipelago. Tetuaroa and Tubai, besides the three 
western Leeward Ides, are coral atolls. The length of the Tetuaroa 
reef ring is about six miles; it bears twelve palm-covered islets, of 
which several are inhabited, and has one narrow boat-passage 
leading into the lagoon. With the exception just named, the 
islands, which agree very closely in geological structure, are moun- 
tainous, and present, perhaps, the most wonderful example 01 volcanic 
rocks to be found on the globe. They are formed of trachyte, 
dolerite and basalt. There are raised coral beds high up the moun- 
tains. and lava occurs in a variety of forms, even in sohd flows: but 
all active volcanic agency has so long ceased that the craters have 
been almost entirely obliterated by denudation. Hot springs are 
unknown, and earthquakes are slight and rare. Nevertheless, 
under some of these flows remains of plants and insects of raecies 
now living in the islands have been found — a proof that the forma- 
tion as well as the denudation of the country is, geologically speaking, 
recent, fn profile the islands are rugged and elevated (7349 ft. in 
Tahiti, Moorea 4045 ft,, Raiatea 3389. Bola-Bola 2165). A moun- 
tain, usually with very steep peaib, forms the centre, if not the 
whole island ; on all siaes steep ridges descend to the sea, or, as is 
oftener the case, to a considerable belt of flat land. These moun- 
tains. excepting some stony cra^ and cliffs, are clothed with dense 
forest, the soil bedna exceptionally fertile. All voyagers agree that 
for varied beauty of form and colour the Society Islands are unsur- 
passed in the Pacific. Innumerable rills gather in lovely streams, 
and, after heavy rains, torrents precipitate themselves in grand 
castles from the mountain cliffs — a feature so strik^ as to have 
attracted the attention -of all voyagers, from Wallis downwards. 
Round most of the islands there is a luxuriant coral growth; but, as 
the reefs lie at no great distance, and follow the line of the coast, 
the ifltMVisland channels are comparatively safe. Maitea, which 
rises fir^ the sea as an exceedingly abrupt cone, and Tapamanu, 
appear to be the only islands wit&ut almost completely encircling 
' barrier-reefs. The coasts are fairW indented, and, protected by 
these reefs, which often support a chain of green islets, afford many 
good harbours and safe anchorages. In this respect the Society 
Islands have the advantage of many Pcdynesian islands. 

The populations of the chief isljuds are : Tahiti 10,300, Moorea 
ifiop, Raiatea and 'Babaa 2300, Huaheine 1300^ Bola-Bola 800; and 
that of the whole archipelago is about 18,500. 

80011 IUS» the latinized form of the Italian Sozini, Sozzini 
or SocoifA; 8 name bom^ two Italian theologians. 

1 . IWQ Frakcsso) lifAiixA SoziNi (1525-1562) was bom at 


Siena on the 29th of January 1525. His family descended from 
Sozzo^ a banker at Percena, wrhose second son^ Mine Sozzi^ 
settled as a notary at Siena in 1304. Mino Sozzi’s grandson, 
Sozzino (d. 1403), was anc^tor of a line of patrician jurists uid 
canonists^ Mariano Sozzini senior (i397*'i467) bemg the first 
and the most famous, and. traditionally regarded as the first 
freethinker in the family. Lelio (who spells his surname 
Sozmij latinizing it Sozinus) was the sixth son of Mariano 
Sozzini junior (14^2-1556) by his wife Camilla Salvetti, and was 
educated as a jurist under his father’s eye at Bologna. He told 
Melanchthon that hi.s desire to reach the fontes juris led him to 
Biblical research, and hence to rejection of “ the idolatry of 
Rome.” He gained some knowledge of Hebrew and Arabic 
(to Bibliander he gave a manuscript of the Korfln) as well as 
Greek, but was never a laborious student. His father supplied 
him with means, and on coming of age he repaired to Venice, 
the headquarters of the evangelical movement in Italy. A 
tradition, first published by Sand in 1678, amplified by subse- 
quent writers, makes him a leading spirit in alleged theological 
conferences at Vicenza, about 1546; the whole account (abound- 
ing in anachronisms, including the story of Sozini’s flight) must 
be rejected as fabulous. At this period the standpoint of Sozini 
was that of evangelical reform; he exhibits a singular union 
of enthusiastic piety with subtle theological speculation. At 
dbiavenna in 1547 he came under the influence of Camillo of 
Sicily, a gentle mystic, sumamed Renato, whose teaching at 
many points resembled that of the early Quakers. Pursuing 
his religious travels, his family name and his personal charm 
ensured him a welcome in Switzerland, France, England and 
Holland. Returning to Switzerland at the close of 1548, with 
commendatory letters to the Swiss churches from Nicolas 
Meyer, envoy from Wittenberg to Italy, we find him (1549-15J0) 
at Geneva, Basel (with Sebastian Mfinster) and Zurich (lodgmg 
with Pellioan). He is next at Wittenberg (July 1550 to June 
1551), first as Melanchthon ’s guest, then wath JohiaM Forster 
for improvement of his Hebrew. From Wittenberg he returned 
to Ziirich (end of 1551), after visiting Prague, Vienna and 
Cracow. Political events drew him back to Italy in June i552-* 
two visits to Siena (where freedom of speech was for the moment 
possible, owing to the shaking off of the Spanish yoke) brought 
him into fruitful contact with his young nephew Fausto. He 
was at Padua (not Geneva, as is often said) at the date of Ser- 
vetus’s execution (Oct. 27, 1553). Thence he made his way to 
Basel (Januaiy 1554), Geneva (April) and Ziirich (May), where 
he took up his abode. 

Calvin, like Melanchthon, received Sozini with open arms. 
Melanch^on (though a phrase in one of his letters has been 
strangely misconstrued) never regarded him with theological 
suspicion. To Calvin’s keen glance Sozini’s over-speculative 
tendency and the genuineness of his religious nature were equdly 
apparent. A passage often quoted (apart from the context) 
in one of Calvin’s letters (January i, 1552) has been viewed as 
a rupture of amicable intercourse; but, while more than once 
uneasy apprehensions arose in Calvin’s mind, there was no breach 
of correspondence or of kindliness. Of all the Reformers, 
Bullinger was Sozini’s closest intimate, his warmest and wisest 
friend. Sozini’s theological difficulties turned on the resur- 
rection of the body, pr^estination, the ^rqund of salvation (on 
these points he corresponded with Calvin), the doctrinal basis 
of ^e original gospel (his queries to Bullinger), the nature di 
repentance (to Rudolph Gualther), the sacraments (to Johann 
WolffX It was the fate of Servetus that directed w mind to 
the problem of the Trinity. At Geneva (April 1554) he made 
incautious remarks on l!he common doctnne, emphasized in a 
subsequent letter to Martineogo, the Italian pastor. Bullinger, 
at the instance of correspondents (including Calvm), questioned 
Sozini as to his faith, and received from him an expHcitlv ortho- 
dox confession (reduced to i^iting on the 15th of July :i555) 
with a Irank reservation of the right of further inquiry. A 
month before this Sozini had been sent with Martino Muittlto to 
Basel, to secure Odhino as i^tor of the Italian chuttb at ZQridi; 
and it is clear that in their subsequent intercourse the mindl 
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of Soziiii and Ochino (a thinker of the same type as Camillo, 
with finer dialectic skill) acted powerfully on each other in the 
radical discussion of theological problems. In 1556 by the 
death of his father (who left him nothing by will), Soadni was 
involved in pecuniary anxieties. With influential introductions 
(one from Calvin) he visited in 1558 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at 
Florence for the realization of his own and the family estates. 
Curiously enough Melanchthon's letter introducing Sozini to 
Maximilian II. invokes as an historic parallel the hospitable 
reception rendered by the emperor Constans to Athanasius, 
when he fled from Egypt to Trdves. Well received out of 
Italy, Sozini could do nothing at home, and apparently did not 
proceed beyond Venice. The Inquisition had its eye on the 
family; his brother Cornelio was imprisoned at Rome; hi.s 
brothers Celso and Camillo and his nephew P'austo were “ repu- 
tati Luterani,” and Camillo had fled from Siena. In Augu.st 
1559 Sozini returned to Zurich, where his brief career was 
closed by his death on the 14th of May 1562, at his lodging in 
the house of Hans Wyss, silk-weaver. No authentic portrait 
of him exists; alleged likenesses on medals, &c., are spurious. 
The news of his uncle’s death reached Fausto at Lyons through 
Antonio Maria Bcsozzo. Repairing to Zurich Fausto got his 
uncle’s few papers, comprising very little connected writing 
but a good many notes. Fausto has so often been treated as 
a plagiarist from Lolio that it may be well to state that his 
indebtedness, somewhat over-estimated by himself, was twofold : 
(i) He derived from Lelio in conversation (1552-1553) the germ 
of his theory of salvation; (2) Lelio’s paraphrase (1561) of Apx^ 
in John i. 1 as “ the beginning of the gospel ” gave Fausto an 
exegetical hint for the construction of his Christology. Apart 
from these suggestions, Fausto owed nothing to Lelio, save a 
curiously far-fetched interpretation of John viii. 58 and the 
stimulus of his pure character and shining qualities. The two 
men were of contrasted types. Lelio, impulsive and inquisitive, 
was in quest of the spiritual gi’ound of religious truths ; the drier 
mind of Fausto sought in external authority a basis for the 
ethical teaching of Christianity. 

Suzini'8 extant writings are ; (t) De sacramentis dissertatio (1560), 
four parts, and (2) De resurrectione (a fragment) ; those were iirjst 
printed in F. ei L. Socini, item B. Soneri tractatus (Amsterdam, 
1O54), To these may be added his Confession (1555), printed in 
Hottinger, Hist, eccles. N.T. ix. 16, 5 (16O7) ; and about twenty-four 
letters, not collected, but may be found dispersed, and more or less 
correctly given in lUgen, in Trechsel, in the Corpus reformatorum 
edition of Calvin’s works, and in E. Burnat, L. Socin (1894); the 
handwriting of the originals is exceedingly crabbed. Sand adds a 
Rhapsodia in Esaiam prophetam, of which nothing is known. Beea 
suspected that Sozini had a hand in the De haereticis, an sint 
persequendi (1553); aud to him has also been assigned the Contra 
libeltum Calvini (1554) ; both are the work of Castellio, and there is 
no ground for attributing any part of them to Sozini. Beza also 
assigned to him (in 15^7) an anonymous ExplicaHo (1562) of the 
proem of St John’s Gos^l, which was the work of Fausto; this 
error, adopted by Zanchi, has been a chief source of the misconce|>- 
tion which treats Lelio as a hercsiarch. In Franc. Guinio’s Defensio 
cath. doci. de S. Trin. (1590-1591) is an anonymous enumeroHo of 
motives for professing the doctrine of the Trinity, by some ascribed 
to I^io ; by others, with somewhat more probability, to Fausto. 

For the life of L. Sozini the best guide is Trechsel, Die prof, 
antitrin. vor F. Socin, vol. ii. (1844) ; but there are valuable materials 
in lllgon. Vita L. Socini (1814), and especially Symbolae ad vitam et 
doctHnam L. Soc., &c. (1826). R. Wallace, Antitrin. biog. (1850), 
gives the ordinary Unitarian view, relying on Bock, Da Porta and 
Lubieniecki. See also Theological Review (July x87^. and Bonet- 
Maury’s Ecnly Sources of Eng. Unit. Christ, (trans. E. P. Hall, 1^84). 
Use had been made above of unprinted Sources. 

IL Fausto Paolo Sozzini (1539-1604) was bom at Siena 
on the 5tb of December 1539, tbe only son of Alessandro Sozzini, 
“princeps sul?tilitatum/* by Agnese, daughter of Borghese 
PetruccC a descendant of Pandolfo ?etrucci, the Cromwell of 
Siena. Unlike his unde Lelio, Fausto s|^Us his sumaitle 
Sozzini, latinizing it Speinus. His father died in 1541, in hfe 
thirty-second , yea^, Fausto had no replar education^ being 
brought np at home ^yith his sister FilUde, aiid spent his 
yoi^ in desultory reading at Scopeto, the family country-sbat. 
To able women of his family he owed the stronjg moi^ iinpi'ess 


whi(m marked him through life; his early intellectual stimulus 
came from his uncle CeUo, a nominal Catholic, but an esprit fart, 
founder of the short-lived Accedema dei Sizienti (1554), of "which 
young Fausto was a member. In 1556 his grandfather’s will, 
leaving him one-fourth of the family estates, made him inde- 
pendent. Next year he entered the Aecademia degli intronati, 
the centre of intellectual life in Siena, taking the academic name 

B Frastagliato,” his badge Un mare turbato da ventij his motto 
Turbani sed exiollunt. About this time Panzirolo {De Claris legg. 
interpp,, first published 1637) de.scribes him as a young man of 
fine talent, with pro^se of a legal career; but he despised the 
law, preferring to write sonnets. In 1558-1559 the suspicion of 
Lutheranism fell on him in common with his uncles Celso and 
Camillo. Coming of age (T561) he went to Lyons, probably 
engaging in mercantile business; he revisited Italy after his 
uncle Lelio’s death ; we find him in 1562 on the roll of the Italian 
church at Geneva; there is no trace of any relations with Calvin ; 
to Lyons he returned next year. The evangelical position was 
not radical enough for him. In his ExplicaHo (1562) of the 
proem to St John’s Gospel he already attributes to our Lord an 
official, not an essential, deity ; a letter of 1563 rejects the natural 
immortality of man (a position subsequently developed in his 
disputation with Pucci). Towards the end of 1563 he returned 
to Italy, conforming to the Catholic Church, and for twelve 
years, as his unpublished letters show, was in the service of 
Isabella de Medici, daughter of the grand-duke CoSllno of 
Tuscany (not, as Przypkowski says, in the service of the grand- 
duke). This portion of his life he regarded as wasted; till 1567 
he gave some attention to legal duties, and at the instance (k 
“a great personage” wfote (1570) his treatise De auetoriUiie 
$. scripturae. In 1571 he was in Rome, probably with his 
patroness. He left Italy at the end of 1575, and after Isabella’s 
death (strangled by her husband in 1576) he declined the over- 
tures of her brother Francesco, now gmnd-duke, who pressed 
him to return. Francesco was doubtless aware of the motive 
which led SozZini to quit Italy; there is every reason to believe 
Przypkowski ’s statement that the grand-duke agreed to secure 
to him the income of his property so long as he published nothing 
in his own name. Sozzini now fixed himself at Basel, gave 
himself to close study of the Bible, began translating the Psalms 
into Italian verse, and, in spite of increasing deafness, becaixie 
a centre of theological debates. His discussion with Jacques 
Couet on the doctrine of salvation issued in a treatise De Jesu 
Christo servaiore (finished July 12, 1578), the circulation Of 
which in manuscript commended him to the notice of Gioigfio 
Blandrata {q.v.\ court physician in Poland and Transylvania, 
and ecclesiastical wire-puller in the interests of heterodoxy. 

Transylvania had for a .short time (155971571) enjoyed full re- 
ligious liberty under an anti-Trinitarian prince, John Sigismund. 
The existing ruler, Christopher Bdthon, favoured the Jiesuits; 
it was now Blandrata’s object to limit the “ Judaic ” tendencies 
of the eloquent anti-Trinitarian bishop, Francis Ddvid (1519- 
1579), with whom he had previously co-operated. A charge of 
; the gravest sort against Blandrata’s morals had destroyed his 
influence with DAvid. Hence he called in Sozzini to reason with 
DAvid, who had renounced the worship of Christ. In Sozzini’s 
scheme of doctrine, terms in themselves orthodox were en^yed 
in a heretical sense. Thus Christ was God, though in nature 
purely human, namely as un Dio subaltemo, al quale in un date 
tempo il Dio supremo etdette il ^opemo del monio (Cantfi). In 
matter of worship Sozzini distinguished between adoraHn 
Christi, the homage of the heart, imperative on all Christians, 
Bad imtocoHo CAriiff, the direct address of prayer, which WAs 
simply permissive (Blandrata would have made it impciAtive); 
thou^ m Sozzini’s view, prayer, to whosoever addressed, 
received by Christ as, mediator, for transmission to the fatiier. 
In November 1578 Sozzini readied Kolozsvir (Klausenbui^) 
from Poland, and did his best, during a visit of four months 
and a half under DAvid’s roof, to argue him into this! modified 
doctrine of invocation. The upshot was that Ddvid from the 
pulpit exerted all his powers in ddnounomg all cidtoe of Christ. 
His dvil trial follow^, on a charge of mnovatioh. Sozzini 
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harried back to Poland before it began. He cannot be abused 
of. complicity with what he ca.lls the rv^e of Blandrata; he was 
no party to David’s incarceration at Deva>, where the old man 
miserably periahed in less than three months. He was willing 
that Ddvid should be prohibited from pijeaching pending the 
decision of a general synod; and his references to the case 
show that (as in the later instances of Jacobo Paleology, 
Christian Franken and Martin Seidel) theological aversions, 
though they never made him uncivil, froze up his native kind- 
ness and blinded his perceptions of character. Blandrata 
ultimately conformed to the Catholic Church; hence Sozzini’s 
laudatory dedication to him (1584) of his De Jesu Christi natura, 
in reply to the Calvinist Andrew Wolan, though printed in his 
works, was not used. The remainder (1579-1604) of Sozzini^s 
life was spent in Poland. Excluded at fost by his views on 
baptism (which he regarded as applicable only to Gentile con- 
verts) from the Minor or anti-Trinitarian Church (largely ana- 
baptist), he acquired by degrees a predominant influence in its 
synods. He converted the Arians from their avowal of our 
Lord’s pre-existence, and from their rejection of the invocatio 
Christi 'y he repressed the semi-Judaizers whom he failed to 
convince. Through cxirrespondence with friends he directed 
also the policy of the anti-Trinitarian Church of Transylvania. 
Forced to leave Cracow in 15C3, he found a home with a Polish 
noble, Christopher Morsztyn, whose daughter Elizabeth he 
married (1586). She died in the following year, a few months 
after the birth of a daughter, Agnese (1^7-1654), afterwards 
the wife of Stanislas Wiszowaty, and the progenitress of numer- 
ous descendants. In 1587 the grand-duke Francesco died; to 
this event Sozzini’s biographers attribute the loss of his Italian 
property, but his unpublished letters show that he was on good 
terms with the new grand-duke, Ferdinando. Family disputes 
had arisen respecting the interpretation of his grandfather’s 
will; in October 1590 the holy office at Siena disinherited him, 
allowing him a pension^ apparently never paid. Failure of 
supplies from It^y dissolved the compact under which his 
writings were to remain anonymous, and he began to publish 
in his own name. The consequence was that in 1598 a mob 
expelled him from Cracow, wrecking his house, and grossly 
ill-using his person. Friaids gave him a ready welcome at 
Luslawice, 30 miles east from Cracow ; and here, having long been 
troubled with colic and the stone, he died on the 4th of March 
,1604. A limestone block with illegible inscriptions marks 
his grave.^ His engraved portrait is prefixed to his works (the 
original is not extant); an oil-painting, formerly at Siena, cannot 
be considered authentic. 

Sozzini’s works, , edited by his grandson Andrew Wiszowaty and 
the learned printer F. Kuyper, are contained in two closely printed 
folios (Amsterdam, 1668). They rank as the first two volumes of 
the Bibliotheca fratrum polonorum, though the works of Crell and 
Sehlichting were the first of the series to bo printed. They include 
all Sozzini's extant theological writings, except his essay on pre- 
destination (in which he denies that God foresees the actions of 
free agents) prefixed to Castellio's Dialog IV. (1578, reprinted 1613) 
and his revision of a school manual Instrumentum doctrinarum 
aristotelicum (1586). His pseudonyms, easily interpreted, were 
Felix Turpio Urbevetanus, l^osper Dysidaeus, Gratianus i^osper 
and Gratianus Turpio Gerapofensis (^^Senensis). Some of his 
early verse is in FerentiUi’s Scielta di stanze di diversi autori 
toscani {1579, 1594) ; other specimens are given in CantCi and in the 
Athenaeum (Aug. ii, 1877); more are preserved at Siena. Sozzini 
considered that his ablest work was his Contra atheos, which perished 
in the riot at Cracow (1598). Later he began, but left incomplete, 
more than one work designed to exhibit his system as a whole. 
His r^utation as a thinker must rest upon (i) his De auctoriiate 
s. 4cfip$iii(ae <1570) and (z) his De Jesu Christo servatore (1578). 
The former was first publidied (Sevme, 1588) by Lopez, a Jesuit, 
whp claimed it as his own, but prefixed a preface maintaining 
* (contrary to a fundamental position of Sozzini) that man by nature 
has a knowledge of God. A French version (ijgri was approved 
by the minlst^s of Basel ; the English translation ^ Edward Cx)ombe 
(1731) was undertaken in ednsequence xd the commendation in a 
charge (1728) by^Bishop Smalbroke, who observes that Grotius 
borrowed from it in his De veritaie Christ, rel. In small 

1 No trace is discoverable on the stone of the alleged epitaph I— 
Tota mit Babylon ; destruxit tecta Lutherus, 

Calyinus muros, sed fundamenta Socinm.** ; 


compass it anticipates the historical argument of the “ credi- 
bility ** writers ; in trying it by modem tests, it should be remem- 
bered that Sozzini, regarding it (1581) as not adequately meeting 
the cardinal difiiculties attending the proof of the Christian r^ion, 
b<^an to reconstruct its positions in his Lectiones sacrae (unfinished). 
His treatise on the Saviour renders a real service to theology, 
placing orthodoxy and hereSy in new relations of fundamental 
antagonism, and narrowing the conflict to the main personal benefit 
of religion. Of the person of Christ in this treatise he 8a3rs nothing; 
its one topic is the work of Christ, which in his view operates upon 
man alone ; the theological sagacity of Sozzini may be measured by 
the persistency with which this idea tends to recur. Though his 
name has been attached to a school of opinion, he disclaimed the 
r61e of a heresiarch, and declined to give his unreserved adhesion 
to any one .sect. His confidence in th& conclusions of his own mind 
has earned him the repute of a dogmatist; but it was his constant 
aim to reduce and simplify the fundamentals of Christianity. Not 
without some ground does the memorial tablet at Siena (inscription 
by Brigidi, 1879) characterize him as vindicator of human reason 
against the 8U]^niaturaL Of his non-theological doctrines the most 
important is lus assertion of the unlawfulness, not only of war, but 
of the taking of human life in any circumstances. Hence the 
comparative mildness of his proposals for dealing with religious and 
anti-religious offenders, though it cannot be said that he had grasped 
the complete theory of toleration. Hence, too, his contention that 
magisterial office is unlawful for a Christian. 

Authorities. — For the biography of Sozzini the best materials 
are his letters; a collection is in his works; others are given by 
Cantfi ; more are preserved at Siena and Florence ; his correspondence 
is open and frank, never sparing his weak points. The earliest life 
(prefixed to his works) is by S. T^rzypkowski (1636) ; in English, by 
J. Bidle (1O53). , This is the foundation of the article by Bayle, 
the Memoirs by J. Toulmin (1777), and the article by R. Wallace 
{AnHtrin. Biog., 1850). Cantfi's sketch in Gli Eretici d’ltcUia (1866) 
gives a genealogy of the Sozzini (needing revision). The best 
defence of Sozzini in his relations with Ddvid is by James Yates 
(Christ. Pioneer, Feb. 1834); a less favourable view is taken by 
Ddvid ’s Hungarian biographer, Elck Jakab (Ddvid F. Emlike, 1879). 
Of his S5r8tem — ^best known through the Racovian Catechism (1O05, 
planned by Sozzini and carried out by others, principally Valentine 
Schmalz) ; in English, by T. Rees (1818) — there is a special study by 
O. Fock, Der Socinianismus (1847). See also The Sozzini and thetr 
School, by A. Gordon (Theol. Rev., 1879; cf. Christian Life, Aug. 25, 
1883). Use has been made above of unpublished papers in the 
archives of Florence, with others in the archives, communal library 
and collection of Padre Toti at Siena. (A. Go/) 

SOCIOLOGY) a science which in the most inclusive sense may 
be defined as that of human society, in the same manner that 
Biology may be taken to imply the science of life. The word 
Sociologie was first used, by Comte in 1839 as an equivalent of 
the expression, social physics, previously in use, and was intro- 
duced, he said, to describe by a single term that part of natural 
philosophy which relates to the positive study of the fundamental 
laws of social phenomena. The word is a hybrid, compounded 
from both Latin and Greek terms. It is now generally accepted 
in international usage; none of the terms, such as politics, 
political science, social economy, social philosophy and social 
science which have been suggested instead of it having succeeded 
in t^ing its place. 

There has been in the past a certain hesitation, especially m 
England, to admit sociology as the title of a particular science 
in itself until it was made dear what the subj^t,mwt JSie 
considered to cover. ■ In c«r^n quarters sociology often 
incorrectly spoken of as if it implied the Diwemal ^uivateist 
of the science of politics. Henry Sidgwick, fQf#ltim!e, con- 
sidered the word as usually employed in this sense, and while he 
himself recognized that sociology must have a wider scope than 
politics, he thought that in practice “ the difference l^tween the 
two subjects is not indeed great ” (^Elements of Politics), This 
view of sociology, which at one time widely prevailed^, dates 
from an earlier period of knowledge. The difference between 
sociology and the sdence of pohtics is wide and is duetto funda- 
mental causes, a tme perception of which is essential to tfie 
proper study of the science of society. It is a future of 
organisms that as we rise in "Gici scale of life the meaning of the 
present life of the organism is tb an incieasing degree subordinUte 
to the larger meaning of its life as a whole. Similarly, as the 
advance from primitlye society to society of a more organic type 
takes place; a marlc^ feature of the change is the developmWit of 
the principles t^ugh which the increasing subordination of the 



present mterests of society to the future interests of society is 
accomplished. It is, however, characteristic of the last-mentioned 
principles that their operation extends beyond the political con- 
sciousness of the state or nation, and that this distinction becomes 
more and more marked in the higher societies. The scope and 
meaning of sociology as a science is, therefore, quite different 
from the scope and meaning of the science of politics. In other 
quarters, again, the word sociology is often incorrectly used as 
no more thwi a covering term for subjects which are fully treated- 
in various subdivisions of social science. Thus when the science 
of society is distinguished from the special social sciences which 
fall within its general purview, it may be considered, says 
Lester F. Ward, that we may range the next most general 
departments as so many genera, each with its appropriate species 
-—that IS, the classification of the sciences may be made strictly 
synoptical. When this is done it will be possible for philosophers, 
like good systematists, to avoid making their ordinal characters 
include any properly generic ones, or their generic characters 
include any that are only specific. Thus understood, sociology 
is freed from the unnecessary embarrassment of having hanging 
about it in more or less disorder a burden of complicated details, 
in a great variety of attitudes which make it next to impossible 
to s^re due attention to the fundamental principles of so vast 
a science. These details arc classified and assigned each to its 
proper place (genus or species), and the field is cleared for the 
calm contemplation of the central problem of determining the 
facts, the law and the principles of human association {Outlines 
oj Sociology), This definition, good as it is in some respects, 
does not make clear to the mind the essential fact of the 
science, namely, that the principles of sociology involve more 
than the generalized total of the principles of the subordinate 
sciences which it is said to include. In Herbert Spencer’s 
writings we see the subject in a period of transition. Spencer 
placed his Principles of Sociology between his Principles of 
Psychology and Principles of Ethics, This fact brings out the 
unsettled state of the subject in his time, while it also serves to 
exhibit the dominance of the ideas of an earlier stage. For 
psychology, which Spencer thus places before sociology, cannot 
nowadays be fully, or even in any real sense scientifically, dis- 
cussed apart from sociological principles, once it is accepted 
that in the evolution of the human mind the principles of the 
social process are always the ultimate controlling factor. 

Sociology, therefore, as a true science in itself, must be regarded 
as a science occupied quite independently with the principles 
which underlie human society considered as in a con- 
development. In this sense the conclusions 
* of sociology cannot be fully stated in relation to the 
phenomena dealt with in any of the divisions of social science, 
and they must be taken as implying more than the sum total 
of the results obtained in all of them. The sociologist must 
always keep clearly before him that the claims of sociology in 
the present conditions of knowlcd^ go considerably beyond 
those involved in any of the foregoing positions. As it is the 
meaning of the social' process which in the last resort controls 
everything, even the evolution of the human mind and all its 
contents, so none of the sciences of human action, such as ethics, 
poises, economics or psychology can have any standing as a 
veal science except it obtains its credenti^s through sociology 
by malting its approach through the sociological method. It 
is in sociology, in short, that we obtain the ruling principles to 
which the laws and principles of all the social sciences stand in 
controlled and subordinate relationship. 

Ilie fatbiers of the science of society may be sitid to be the 
Greek philosophers, and in particular Plato and Aristotle. The 
iooiohtr Republic Of the former and the Ethics 

omouw tho and Politics of the latter have, down to modem times, 
and notwithstandmg the great difference in the rtaild- 
point of the world and the change in social and political 
conditions, efxercised a considerable influence on the develop- 
ment of tiie theoiy of society. To the Greeks the science of 
Society presented itself briefly as the sdenoe of the best method 
of attaining the most perfect life within the consciousnest of 
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the ^sodated life of the Staten ** ln this ideal* of the 
State,” says Bluntschli, ” are combined and milled all 
the efforts of the •Greexs in religion and in law, in morah 
and social life, in art and science, in the acquisition and 
man^ement of wealth, in trade and industry. The mdividual 
requires the State to give him a legal existence : apart from the 
State he has neither safety nor fr^om. The tobarian is a 
natural enemy, and conquered enemies become slaves. . . . 
The Hellenic State, like the ancient State in general . . . was all 
in all. The citizen was nothing except as a member of the State. 
His whole existence depended on and was subject to the State. 
. . . The State knew neither moral nor legal limits to its power” 
{Theory of the State), 

It was within the limits of this conception that most of the 
Greek theories of society were constructed. The fundamental 
conception of the Roman writers was not essentially ^ ^ 
different, although the opportunism of the Roman 
State, when it became a universal power embrac- 
ing the social and religious systems of many peoples, in 
some degree modified it; so that with the growth of jus 
gentium outside the jus civile^ the later writers of the empire 
brought into view an aspect of the State in which law began to 
be to some extent distinguished from State morality. With the 
spread of Christianity m Western Europe there commenced 
a s^e in which the social structure, and with it the theory of 
society, underwent profound modifications. These changes are 
still in progress, and the period over which they extend has 'pro- 
duced a great and increasing number of writers on the sdence 
of society. The conceptions of each period have been intimately 
related to the character of the influences controlling development 
at the time. Tlie writers up to the 14th century are nearly all 
absorbed in the great controvert between the spiritual and 
temporal power which was defini^ itself during this stage in 
Western history. In the period of the Renaissance and the 
Reformation the modem development of the theory of society 
may be said to begin. Machiavelli is the first great name in 
this period. Bodin with other writers up to the time of Mon- 
tesquieu carry the development forward m France. The Dutch 
writer Grotius, although chiefly recognized at the time as an 
authority on mtemational law, had much influence in bringing 
into view principles which mark more directly the transition 
to the mociern period, his De jure belli et facts, issued in 1635, 
bemg in many respects an important contribution to the theory 
of society. Hobb^ and Loclm are the principal r^resentatives 
of the influential school of writers on the principles of society 
which the period of the political and religious upheaval of the 
xytb century produced m England. The ideas of Locke, in 
particular, exercised a considerable influence on the subsequent 
development of the theory of the State in Western thought. 
From the 17th century forward it may be said, strictly speakmg, 
that all the leading contributions to the general body of Western 
philosophy have been contributions to the development of the 
science of society. At the time of Locke, and to a large extent 
in Locke’s writings, there maybe distinguished three distinct 
tendencies in the prevailing theory of society. Each of these has 
since become more definite, and has progressed along a particular 
line of development. There is first the empirical tendency, which 
is to be followed through the philosophy of Hume down to the 
present day, in what may be called^to borrow an idea from 
Huxley — the physiological method in the modem study of the 
science of society. A second tendency— which developed through 
the critical philosophy of Rant, the ide^ism Of He^, and the 
historical methods of Savigny in the ffeld of jurisprutoce and 
of the school of SchmoUer in the domain of economica— finds 
its current expression in the more characteristically Gaiman 
conception of the organic nature of the modem State. A t^ird 
tendency— which is to be followed through of 

Sputseau, Diderot, d’Alembert and the literature of 'the<I^ch 
Kevo&lition— found its most infi^uential form of expr^ion in 
the xoth e^ntury in the theories of the English tJtflitanans, from 
Benti^ to John Stuart Mill. In this devei<^ment it is a 
theory 0! the utiiitariaa State which is princq(Nd(y in view. In 
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its Ifitcst phase it has progressed to the expression whici^it has 
reached in the theories of Marxian ^Socialism, in which the 
corresponding conception of the ascendancy of the economic 
factor in hidtory may now be said to be tlie characteristic feature. 
All of these developments, the meaning ol which has now been 
absorbed into the larger evolutionary conception to be described 
later, must be considered to have contributed towards the foun- 
dation of modern sociology. The* definition of the relations to 
each other of the positions they have severally brought into 
view is the first important work of the new science. 

At the period between 1830 and 1842, when Comte published 
the Philosophie positive ^ the conditions were not ready for 
Cornu science of society. The Darwinian doctrine of 

evolution by natural selection had not yet been 
enunciated, and knowledge of social phenomena was limited 
and very imperfect. As an instance of the character of the 
change that has since been in progress, it may be mentioned 
that one of Comte’s main positions — thiit, indeed, to which 
most of the characteristic conceptions of his system of 
philosophy were related — was that “ the anatomical and 
physiological study of individual man ” should precede the 
tlieory of the human mind and of human society. Here 
the position is the one already referred to which has pre\'ailed 
in the study of the social sciences down into recent times. 
It was supposed that the governing principles of society were 
to be discovered by the introspective study of the individuiil 
mind, rather than tliat the clue to the governing principles oj 
the individual mind was only to be discovered by the study of 
the social process. It must now be considered that no really 
fundamental or far-reaching principle of human development 
can be formulated as the resulc of Comte’s position. For with 
the application of the doctrine of evolution to society a position 
Is becoming defined which is almost the reverse of it, namely, 
that the development of the individual, and to a large extent 
of the Imman mind itself, must be regarded as the correlative of 
the social process in evolution. The study of the principles of the 
process of social evolution would therefore in this sense have 
to come before the complete study of the individual, and even 
to precede the construction of a system of psychology scientific 
in the highest sense. Comte, apart from his want of mastery of 
the historical method in dealing with sociological development, 
possessed, on the whole, little insight into the meaning of the 
characteristic problem in which the human mind is involved in 
its social evolution, and to the definition of which not only the 
processes of Western history, but the positions successively 
developed in Western thought, must all be considered as con- 
tributing. His great merit was the perception of the importance 
of the biological method in the science of society, the comprehen- 
sion of the fact that there can be no science of society if its 
divisions are studied apart from each other; and finally, and 
although it led at the time to the formulation of no impoitant 
prineij^e Of human development, the intuition that sociology 
was not simply a theory of the State, but the science of what he 
called tiie associated life of humanity. 

It has to be observed 'that, preceding the application of the 
doctrine of evolution to society, most of the contributions to 
rtoRaiiar science have a certain aspect in which they 
resemble each other. While in current theories 
BwtySoch society teijds to be presented as evolving, consciously 
or unconsciously, under stress of natural selection, 
towards social efficiency, the earlier contributions 
tjwf 'were merely theories of the meaning and object 
cjU- of society ds a medium for the better realisation of 
human desires. In this presentation of the subject 
• • the influence of the Greek conception of the State 
upon modern sociology may be traced down to the present 
day.. At the ti^innmg of the niodl^rn period it rcappeani in 
Machiavelli {Titus Livius, i., iii., Jind The Prince). It is 
represented in modi^ed form in Hobbes {Leviathan}, and in 
Locke (Two TreatistS of Gavemmeni), each of whom conceived 
man as desiring to leave the state of naturae and no consciously 
founding civilized society) ** in order that he might obtain 


the benefits of government ” in the associated State. It is 
continued in Rousseau and the writers of the French Revolu- 
tion, who similarly imagined the individual voluntarily leaving 
an earlier state of freedom to put “ his person and his power 
under the direction of the general will ” (Social Contract). 
It is characteristic of Jeremy Rentham (e.g. Principles oj 
Morals and legislation, i.) and of J. S. Mill (e.g. Utilitari- 
anism and Political Economy, iv. vi). Finally, it survives 
in Herbert Spencer, who in like manner sees man originating 
society and submitting to political subordination in the asso- 
ciated State “ through experience of the increased satisfaction 
derived under it ” {Data of Ethics). It continues at the present 
day to be characteristic of many European and some American 
writers on sociology, who have been influenced both by Spencer 
and the I^tin theory of the State, and who therefore, conceiving 
sociology not so much as a science of social evolution as a theory 
of association, proceed to consider the progress of human associa- 
tion as the development of a process “ of catering to human 
desire for satisfactions of varying degrees of complexity.” All 
these ideas of society bear the same stamp. I’hcy conceive the 
science of society as reached through the science of the individual, 
the associated State being regarded only as a medium through 
which he obtains increased satisfactions. In none of them is 
there a clear conception of an organic science of society with 
laws and principles of its own controlling all the meaning of the 
individual. 

With the application of the doctrine of evolution the older 
idea in which society is always conceived as the State and as 
existing to give increased satisfaction ” is replaced The Doc* 
by a new and much more extended conception. In Mae ot 
the evolutionary view, the development of human Bvotution. 
society is regarded as the product of a process of stress, in 
which progress results from natural selection along the line not of 
least effort in realizing human desire, but of the highest social 
efficiency in the struggle for existence of the materials of which 
society is compo.scd. In the intensity of this process society, 
evolving towards higher efficiency, tends to become increasingly 
organic, the distinctive feature being the growing subordination 
of the individual to the organic social process. All the tendencies 
of development — political, economic, ethical and psychological 
— ^and the contents of the human mind itself, hav e ^erefore to 
be regarded as having ultimate relations to the governing prin- 
ciples of the process as a whole. The science of social evolution 
has, in short, to be considered, according to this view, as the 
science of the causes and principles subordinating the individual 
to a process developing by inherent necessity towards social 
efficiency, and therefore as ultimately over-ruling all desires and 
interests in the individual towards the highest social potentiality 
of the materials of which society is composed. The conflict 
between the old and the new conceptions may be distinguished 
to an increasing degree as the scope of modern sociology has 
gradually become defined; and the opposing ideas of each 
may be observed to be sometimes represented and blended, in 
varying degrees of complexity, in one and the same writer. 

It was natural that one of the first ideas to be held by theor- 
ists, as soon as sociology began to make progress to the position 
of a real science, was that society must be considered 
to be organic, and that the term “ social organism ” e«pUon§ ot 
should be brought into use. An increasing number Sodety me 
of writers have been concerned with this aspect of " Own* 
the subject, but it has to be noted as a fact of 
much interest that all the first ideas of society as an organism 
move within the narrow circle of the old conception of the 
State just described. ■ The ‘J social organism ” in this first 
stage of theory is almost universally confused with the State. 
The interests of the social organism am therefore confused 
with the interest of the individuals, which men saw asound 
them in the State. The science of society waa accospdiMly 
regained as no more than the science of realizing most • effec- 
tively here and now the desires of those comprising the 
existing State. Sidgwick, for iAstaace, considered the science 
of politics and the science of sociology as practically ^omcident, 
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and his Elements of Politics, extraordinary to relate, contains only 
a few words in which it is recognized that the welfare of the 
community may be interpreted to mean tlie welfare not only of 
living hum^ beings^ but of those who are to come her^fter; 
while there is no attempt to amly the fact to any law or prmciple 
of human development. Bentham’s utilitarian philosophy, 
like that of the two Mills, was based almost entirely on the 
idea of the State conceived as the social organism. Writers like 
Herbert Spencer {Sociology) and SchlUBle, who was for a time 
minister of commerce for Austria {Bau und Leben des socialen 
Kdrpers), instituted lengthy comparisons between the social 
organism considered as the State and the living individual organ- 
ism. Tnese efforts reached their most characteristic expression 
in the work of the sociologists who have followed G. Smmel 
in lengthy and ingenious attempts at classifying associations, 
considering them “as organizations for catering to human 
desire.’’ In all these efforts the conception of the State as the 
social organism is vigorously represented, although it is par- 
ticularly characteristic of the work of sociologists in countries 
where the influence of Roman law is still strong, and where, 
consequently, the Latin conception of the State tends to influence 
all theories of society as soon as the attempt is made to place 
them on a scientific basis. The sterilizing effect for long pro- 
duced on sociology by this first restricted conception of thci social 
organism has been most marked. It is often exemplified in 
ingenious attempts made, dealing with the principles of sociology, 
to construct long categories of human associations, based on 
quite superficial distinctions. None of the comparisons of this 
kind tliat have been made have contributed in any marked 
degree to the elucidation of the principles of modem society. 
l*aul I^roy-Beaulieu’s criticism of Schaflle’s efforts at compari- 
sons — anatomical, physiological, biological and psychological — 
between the individual organism and tlie State as a social 
organism applies to most of the attempts of this period to insti- 
tute biological tx)mparisons between the life of the social organ- 
ism and that of organisms in general, “ the mind sinks over- 
whelmed under the weight of all these analogies, these endless 
divisions and subdivisions to which they gi^vc rise. . . . 'Hie 
result is not in proportion to the effort ” {I. 'Elat modeme et ses 
fonciions). 

In tracing the direction of this conflict between the newer and 
older tendencies in modem sociology, it is in Herbert Spencer’s 
writings that^ the student will find presented in 
clearest definition the characteristic difficulty with 
which the old view has tended to be confronted, as 
the attempt has continued to be made to enunciate the principles 
of human development from the standpoint that society is to 
be considered as a “ social organism,” but while as yet there is no 
clear idea of a social organism with its own laws and its own 
consciousness quite distinct from, and extending far beyond, 
those governing the interests of the individuals at present com- 
prising the State.^ 

With the application of the doctrine of evolution to society 
considered as an organism, a position has been brought into view 
of great interest. It is evident in considering the application 
of natural selection to human society that there is a fact, en- 
countered at the outset, which is so fundamental that it must 
be held to control all the phenomena of social evolution. It is 
nowadays a commonplace of knowledge, that the potential 
efficiency of an organism must always be taken to be greater 
than the sum total of the potential efficiency of all its members 
acting as individuals. This krises in the first instance from the 
foct, to be observed on all hands in life, of the effects of organiz- 
ation, of dn'ision of labour, and of specialization of work. But 
in an organism of indefinitely exten<fod existence like human 
society, it arises in a special sense from the operation of prindpltes 
giving society prolonged stability. By these principles indi- 
vidual int^esfts ar^ subordinated oyer long periods of time to 
the Wger interests of oiganic fociety in ^ich the indivi4T^s for 
tlje time being, canpot participate ; and it is from thfe cause that 
civilizanon of the highest type obtains its characteristic potency 
and efl^iency in the struggle for existence with lower tjrpes. 


Herbert 

Spencer. 


There^llows from thi.s fact, obvious enough once it is mentioned, 
an important inference. •This is that in the evolution of society 
natural selection will, in its characteristic results, reach the 
individual not directly, but through society. That is to ^y, 
in social evolution, the interests of the individual, qua individual, 
cease to be a matter of first importance. It is by development 
in the individual of the qualities which will contribute most to 
the efficiency of society, that natural selection will in the long 
run produce its distinctive results in the human individual. 
It is, in short, about this function of socialization, involving the 
increasing subordination of the individual, that the continued 
evolution of society by natural selection must be held to centre. 
Societies in which the individuals resist the process quickly reach 
the limits of their progress, and have to give way in the struggle 
for existence before others more organic in which the process 
of subordination continues to be developed. In the end it is the 
social organizations in which the interests of the individual art 
most effectively included in and rendered subservient to the 
interests of society considered in its most organic aspect that, 
from their liigher efficiency, arc naturally selected. In other 
words, it is the principles subordinating the individual to the 
efficiency of society in those higher organic aspects that 
project far beyond the life-interests of its existing units which 
must ultimately control all principles whatever of human 
association. 

SpjBnrer, in an elaborate comparison which he made {Essays, 
vol. i., and Principles of Sociology) between the social organism 
and the individual organism brought into view a speneermnd 
position which in its relation to this capital fact of Netani 
human evolution exhibits ’in the clearest manner Seteetion, 
how completely all the early evolutionists, still under the 
influence of old conceptions, Med at first to grasp the signifi- 
cance of the characteristic problems of the social organism. 
Spencer’s comparison originally appeared in an article published 
in the Westminster Review for January i860 entitled “The 
Social Organism.” This article is in many respects one of the 
most noteworthy documents in the literature of the latter half 
of the 19th century. In comparing the social with the indi- 
vidual organism Spencer proceeded, after noting the various 
aspects in wliich a close analogy between the two can be estab- 
lished, to make, as regards society, an important distinction 
by which the nature of the difficulty in which he is involved is 
immediately made apparent. While in an individual organism, he 
pointed out, it is necessar}' that the lives of all the parts should be 
merged in the life of the whole, because the whole has a corporate 
consciousness capable of happiness or misery, it is not so with 
society. For in society, he added, the “ living units do not arid 
cannot lose individual consciousness, since the community as 
a whole has no corporate consciousness.” Spencer proceeded, 
therefore, to emphasize the conclusion that “this is an ever- 
lasting reason why the welfare of citizens cannot rightly he 
sacrificed to some supposed benefit of the State; but why, on 
the other hand^he State is to be maintained solely for the benefit 
of citizens.” TOe extraordinary conclusion is indeed reached by 
Spencer that “ thfe corporate life in society niust be subservifent 
to the lives of the parts, instead of the lives of the parts bfeing 
subservient to the corporate life.” It will be here clearly in evi- 
dence that the “ social organism ” which Spencer had in view 
was the State. But it will be noticed at the same time ho# aho^ 
gether remarkable was the position into which hfe Was carried. 
Spencer, like most thinking minds of his time, had the clearest 
vision, constantly displayed in his WThings, of the scientific 
importance of that development in history which has gradti^^ 
any projected the conception of the individual’s rights outside 
all theories of obligation to the State. He Wrote at % time 
when the attention of the Western mind in ah progressive 
ments iri Western politics had.been for generations fiao^ On 
development in Whieh the liberties of the individual’as Wgamst 
the State had been won. This development iriyolved 
nearly ^ Western countries in a titanic strug^'^gdinst the 
instittitions of an earlferformof society restittgiSfll fOtfee organ- 
ized bi the State. ^enOet, therefore, like aliribst advariced 
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TOter of his period^ had constantly before him the character- 
btic fact of his age, namely, that the meaning of the individual 
had come to be in some way accepted as transcending all theories 
of the State and all theories of his obligations to the State. The 
position was, therefore, very remarkable.' Spencer has been 
for long accepted by the general mind as the modem writer 
who more than any other has brought into use the term 
“ social organism,*’ and who has applied the doctrine of evolu- 
tion to the theory of its life. Yet here we see him involved in 
the apparent self-stultification of describing the social organism 
to us as that impossible thing, an organism ** whose corporate 
life must be subservient to the lives of the parts instead of the 
lives of the parts being subservient to the corporate life.” It 
was obvious that some profound confusion existed. The science 
of society was evidently destined to carry us much farther than 
this. If natural selection was to be taken as operating on 
society, and therefore as tending to produce the highest efficiency 
out of the materials that comprise it, it must be effecting the 
subordination of the interests of the units to the higher corporate 
efficiency of society. But one of only two conclusions could 
therefore result from Spencer’s position. If we were to regard 
the “ social organism ” as an organism in which the corporate 
life must be subservient to the lives of the parts, instead of the 
lives of the parts being subservient to the corporate life, it would 
be necessary to hold that the individual had succeeded in arrest- 
ing the characteristic effects of natural selection on society. But 
for the evolutionist, whose great triumph it had been to reveal 
to us the principles of natural selection in universal operation 
throughout life elsewhere, to have to regard them as suspended 
in human society would be an absurd anti-climax. Such being 
scarcely conceivable as a final position, it remained only to infer 
that natural selection must still be subordinating individual 
interests to some larger social meaning in the evolutionary 
process. But in this case, society must be subject to principles 
which reach farther than those Spencer conceived; it must be 
organic in some different and wider sense than he imagined, and 
the analogy of the “ social organism ” as confined within the 
consciousness of ascendant interests in the political State must 
be considered to be a false one. 

We had, in shorty reached a capital position in the histoiy of 
sociology from, which an entirely new horizon was about to 
AN9W become visible. The principles of society organic 

tiortMoa in in a wider sense than had hitherto been conceived 
sooiotogy, Y^ere about to be brought into the discussion. All 
the phenomena of the creeds and ethical systems of humanity, of 
the ^eat systems of religion and philosophy, with the problems 
of which the human mind had struggled over immense stretches 
of time as the subordinating process had unfolded itself in history, 
were about to be brought into sociology. And not now as if 
these represented some detached and functionless development 
with which the science of society was not directly concerned, 
but as themselves the central feature of the evolutionary process 
in human society. The stage in the history of sociology charac- 
terized by the confusion of the principles governing the social 
organism with those governing the State, the stage wluch had 
lasted from the time of the Greeks to Spencer, and which had 
witnessed towards its close Sidgwick’s statement that the science 
of sociology was in efiect coincident with the science of politics, 
was thus bound to be-definitely terminated by the application 
to the science of society of the doctrine of evolution. Yet 
SpenC^, despite his popular association with the doctrine of 
evolution, is thus not to be reckoned as the first of the philo- 
sophers of this new stage. His phice is really with the last great 
names of the preceding period. For his conception of society was 
that of Bentbani> Mill and Sidgwick. His Principles of Sociology 
as a contribution to moderii evolutionary science is necessaruy 
rendered to a li^ extent futile by the sterilizing conception 
of a social oxgaiwm in which the corporate life must be sub- 
servient to the lives of the parts.” It is indeed in the reversal 
of this conception that the whole sjignificance of the application 
of the doctrine of evolution to the science of society consists. 
Henceforward we shall have to regard the social process in 


evolution as a process with its own interests, its own psychology, 
its own consciousness and its own laws, all quite distinct from 
the political consciousness of the modem State, though indi- 
rectly controlling and governing the consciousness of the State 
so thoroughly that there can be no true science of the latter 
without a science of the former. 

The new situation created in sociology as the doctrine of 
evolution began to be applied to the science had features of great 
interest. The advance had been made to a central rte Pint 
position along two entirely distinct lines. The Darwiniane 
army of workers was, in consequence, divided into Sociology, 
two more or less isolated oamps, each largely in ignorance of 
the relation of its own work to that in the other section. It 
is often said as a reproach to sociology in the period through 
which we are passing that it attracts the kind of recruits who 
are not best equipped for its work, while it repels the kind 
of mind of philosophical training and wide outlook which it 
ought to enlist in its service and for which it has most urgent 
need, the loss to sociology both in credit and efficiency being 
immense. This is the result of a peculiar situation. Those who 
are best qualified to understand the nature and scope of the 
problems with which sociology has to deal cannot fail to have 
the conviction strongly developed in them that the Darwinian 
principles of evolution which reveal to us what may be described 
as the dynamics of the yniversal life process have very important 
relations to the dynamics of the social process. The situa- 
tion which has arisen in sociology, however, is a very curious 
one, although it is one easy to understand when the causes are 
explained. When the endeavour is made to follow Darwin and 
the early Darwinians through the facts and researches which led 
to the formulation of the law of natural selection it may bf 
observed how their preoccupation was almost exclusively with 
the details of the struggle for existence not in societies, but as 
it was waged between individuals. This was so as a matter 
of course, from the character of the facts which wild nature 
supplied, reinforced as they were, by observations on domestic 
animals and the practices of breeders. 

Darwin made no systematic study of society; and outside 
human society the struggle through which natural selection has 
operated has been mainly between individuals. It is, of course, 
sometimes remarked that the social life exists among animals 
and that the laws of the social life and of the herd are to be 
observed there, but as a matter of fact there is nothing whatever 
elsewhere in life to compare with what we see taking place in 
human society, namely, the gradual integration — still under all 
the stress of natural selection expressing its effects in the person 
of the individual— of an organic social process resting ultimately 
on mind. The laws of this process are necessarily quite different 
from the laws of the other and simpler process in operation lower 
down in life. If we regard the closes from which sociology as 
a science should be able to draw its most efficient recruits we see 
that at the present day they fall mainly into two camps. There 
are in the one camp the exponents of biological principles, often 
trained in one or more of the departments of biological science, 
who are attempting the application to human society of the 
principles with which they have become familiar elsewhere in 
life. There are in the second camp the exponents of various 
aspects of social philosophy. When the exponent of Darwinian 
principles advances to the study of society he is naturally 
strong in the conviction that he has in his hands a most potent 
instrument of knowledge which ought to carry him far in the 
organization of the sociw sciences and towards the unification of 
the leading principles underlying the facts with which they deal. 
But what we soon begin' to see is that his training has been, and 
that his preoccupation still contmues to be, with the facts and 
principles of the struggle for existence between individuals as 
di^layed elsewhere in hfc. He does not easily realize, if he has 
not been trained in social philosophy, how infinitely more com- 
plex all the problems of natural selection have become in the 
sodal integration resting on mind which is taking place in human 
affairs; or how ^e soaal efficiency With which he has become 
now concerned is something quite distinct from the individual 
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efficiency with which he has been concerned elsewhere. He does 
not readily comprehend how the institutions which he sees 
being evolved in history have, in their eifects on the individual, 
laws quite different from those which he applies in the breeding 
of animals; or how the dualism which has been opened in the 
human mind, as natural selection acts first of all on the individual 
in his own struggle with his fellows, and then, and to a ruling 
degree, acts on him as a member of organic society in the evolution, 
of social efficiency, has in the religious and ethical systems of 
the race a phenomenology of its own, stupendous in extent and 
absolutely characteristic of the social process, which remains a 
closed book to him and the study of which he is often apt 
to consider for his purposes as entirely meaningless. All 
this became rapidly visible in the first approach of the early 
Darwinians to the science of society. 

Darwin, as stated, had attempted no comprehensive or 
systematic study of society. But in a few chapters of the Descent 
Darwt discussed the qualities of the human 

** mind, including the social and moral feelings, from 
the point of view of the doctrine of natural selection enun- 
ciated in the Origin of Species, The standpoint he took 
up was, as might be expected, practically that of Mill 
and Spencer and other writers of the period on social subjects, 
from whom he quoted freely. But the note of bewilderment 
was remarkable. The conclusion remarked upon as implied in 
Spencer^s theory of the social organism, but which Spencer 
himself hesitated to draw, namely, that natural selection was 
to be regarded as suspended in human society, Darwin 
practically formulated. Thus at times Darwin appeared to 
think that natural selection could effect but comparatively 
little in advimeed society. With highly civilized nations,” 
he says, ** continued progress depends to a subordinate degree 
on natural selection.” While Darwin noted the obvious useful- 
ness of the social and moral qualities in many cases, he felt 
constrained at the same time to remark upon their hffiucnce 
in arresting, as appeared to him, the action of natural selection 
in civilization. “We civilized men,” he continues, “do 
our utmost to check the process of elimination (of the weak 
in body and mind); we build asylums for the imbeciles, the 
maimed and the sick; we institute poor laws; and our medical 
men exert their utmost skill to save the life of every one 
to the last moment.” There is here in evidence no attempt to 
connect the phenomena thus brought into view with some wider 
principle of the evolutionary process which evidently mu.st 
control them. There is no perception visible in Darwin’s mind 
of these facts as constituting the phenomenology of a larger 
principle of natural selection; or of the higher organic efficiency 
in the struggle for existence of societies in which the sense of 
responsibility to life thus displayed has made most progress; 
or of the immense significance in social evolution as distinct 
from individual evolution of that deepening of the social con- 
sciousness of which this developing spiritual sense of respon- 
sibility to our fellow creatures is one of the outward marks 
characteristic of advanced societies. 

In the year 1889 Alfred Russel Wallace in a statement of his 
conception of the doctrine of evolution in his book, Darwinism, 
brought more clearly into view the fundamental 
difficulty of the early Darwinians in Applying the 
doctrine of natural selection to society. In the hist chapter of 
the book Mr Wallace maintained that there Wfere in “ mAn’s 
intellectual and moral nature . . . certain definite portions . . ; 
whi(^ could not have been ^velbpfed by variation and naturally 
selection alone.” Certain faculties, amongst be classed tbfe 

rnathematkal, artistic and metaphysical, the latter covetihg 
quiffities with which he consider^ priests and j>hiloso{ffiers to. 
be Concerned, were, he asserted, “ altogether reniovcd ftbm' 
utility in the struggle for life,” and were, thetefbr^, he thought, 
^'wholly unexplained by the theory of natural selection.” 
elementaiy conception ^hich still survives in popular JiterAtute. 
the' same confusion between in^idual efficient and 
effibsency has to be femorked up(^. And'there i^ in'evidenoe 
the same Mure to peroeive that it is jerst these intellectual'iind 


monJ qualities which Are the Absolutely characteristic products 
of natural selection in advanced society, in that they contribute 
to the highest organic social effidency. Wallace in the result 
proposed to consider man, in respect of these higher portions 
of his mind, as under the influence of some cause or causes 
wholly distinct from those which had shaped the development of 
life in its other characteristics. The weakness of this position 
was immediately apparent. To remove man as regards qualities 
so directly associated with his social evolution from the influence 
of the law of natural selection was felt to be a step backwards. 
The effect produced on the minds of the younger school of 
evolutionists was deep. It operated, indeed, not to convince 
them that Wallace was right, but to make them feel that his 
conception of natural selection operating in human society was 
still in some respect profoundly and radically incomplete. 

A few years later, Huxley, though approaching the matter 
from a different direction, displayed a like bewilderment in 
attempting to apply the doctrine of evolution to the 
phenomena of organic society. With his mind fixed on 
the details of the mdividual struggle for existence among^animals, 
Huxley reached in the Romanes lecture, delivered at Oxford in 
1893, a position little different from that in which Wallace found 
himself. In this lecture Huxley actually proceeded to place 
the ethical process in human society in opposition to the cosmic 
process, to which latter alone he considered the stru^e for 
existence and the principle of natural selection bdonged. 

“ Social progress,” he went on to say, “ means a checBnjg 
of the cosmic process at every step and the substitution for it 
of another which may be called the ethical process; the end 
of which is not the survival of those who may happen to be 
the fittest, in respect of the whole of the conditions which 
obtain, but of those who are ethically the best.” Thus the 
remarkable spectacle already witnessed in Spencer, Darwin 
and Wallace of the evolutionist attempting to apply his doctrines 
to human society, but having to regard his own centra principle 
of natural selection as havmg been suspended therein is repeated 
in Huxley. The futility of Contemplating the ethical process as 
sbmething distinct from the cosmic process was at once apparent. 
For the first lesson of evolution as applied to society must 
be that they are one and the same. So far indeed from ethical 
process checking the cosmic process, ft must be regarded as 
the last and highest form of liie cosmic process. The sense of 
subordination and sacrifice which forms the Central principle 
of all the creeds of humanity, so far from being, as Wallace 
imagined, “ altogether removed from utility ” is, indeed, the 
highest form of social efficienc}' through which natural selection 
is producing its most far-reaching effects in the evolution of the 
most advanced and organic types of civilizatk>n« 

A similar tendency continued to be in evidence in other 
directions. In an effort made a few years later to found a 
society for the study of sociology in Great Britain 
a ve^ characteristic feature of the first papers 
contributed was the attempt to apply elementaiy 
generalizations regarding natural selection to a hl^n , 
organism like human society, the ^hers having m most wes 
made no previous extensive or special study of the social process 
in history. The confusion between what constitutes ihmvidual 
efficiency in the mdividual and that higher social effid(m(y in 
the mdividual which eveiywhere controls and ovcitules ind^dual 
efficiency waS very marked. An early p^er contributed in 
1904 wAs by Mr (afterwards Sir) Franc^ OakoU, one of the 
last ahd ^eAtest m the early Darwiniads. Galtbn had made 
mrniy origirihl Contributions to the doctrine Afevolutioni^flintf 
had been 'previously with res^c^es into indi^<^^ ’ 

effidemJy as (mttyed among fatoffics. hk 
bdng'A xkbthble'bodK of'this type. The object of his ] 
te 'esmlsaQ and aim of a nCw sdened, 

IhO sdence deals withidl i 
that nmOSte hibem qbalitred of ijbt race an^ dd^ 
te OAltori‘ fpund no diflUcofty whatever 

tndete^ tm Itk s<H:iqTo|ridd!stAndards for Abedihedd 

of the mtti liven thd ahihials in the Zt^ldgicAl^ he 
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sajid, ^light be supposed to Jmow the best specimens of their 

In society the list of best (jaaljjies would include 
h^lth, energy, ability, manliness and the special aptitudp 
required by various professions and occupations. Everything in 
“ the scientific breeding oi the human ra6e was to be much 
as in the breeding of animals; tor Gal ton proposed to leave 
morals out of the question as involving too many hopeless 
difficulties. This was the basis of the scheme of qualities from 
which he proposed to proceed to the improved breedmg of society. 
The proposal furnishes one of the most striking and characteristic 
examples which have appeared of the deep-seated confusion 
prevailing in the minds of the early Darwinians between social 
efficiency and individual efficiency. Even from the few minor 
examples of society among the lower animals the tnie sociological 
criticism of such standards in eugenics might easily be suppJied. 
For at the point at which the social insects, for instance, begp 
their soci4 integration all their standards were in the qualiti^ 
which gave success in the struggle for existence between indi- 
viduals. Had they, therefore, understood eugenics only in 
this U^t and in Galton’s sense, they would have condemned 
at ^e firs I the beginnings of the peculiar social efficiency 
of the queen bee which now makes her devote her life entirely 
to egg-laying; still more would they have condemned the habits 
of the drones, through long persistence in which they have 
become degenerate as individuals ; and in particular they would 
have condemned the habits of the worlcers which have led to 
their present undeveloped bodies and abortive individualistic 
instincts. But all these things have contributed in the highest 
degree to the social efficiency of the social insects and have made 
the type a winning one in evolution. The social integjration 
of tl:^ social insects has been comparatively simple and did not, 
like that of human society, rest ultimately on mind, yet even 
in this elementary example it was evident what ruin and disaster 
would result from miscalled scientific breeding of the race if 
undertaken within the limits of such restricted conceptio.-s of 
social efficiency. Gallon’s preoccupation, as in the of most 
bioiogied and medical schemes m improvement in the past, 
was with those individuahstic qualities which contribute to the 
individual’s success in the struggle for existence with his fellows. 
But it has been continuously obvious in history that mdiyiduals 
of the very hig^st social efficiency, the great organic mmds of 
the race who, often quite unsuccessful in their lives as judged 
by individualistic standards, and who, often quite unperceived 
and unappreciated by their contemporaries, have been the 
authors of ideas, or moral conceptions or works of such organic 
importance that they have carried the race from one social 
horizon into another, have been just those individuals who 
would have entirely failed to pass the kmd of prize-animal 
standards which Gallon proposed to set up. 

Gallon’s essay may be said to close that first epoch in 
the application of biological conceptions to sociology which 
opened with Spencer’s essay in i860. With the 
extending conception of the organic interests of 
^ soci^y miring, the intervening period the idea of 
DMTwhUMm social efficiency had altered profoundly. For iMtance, 
TAMrr- ^ supposed standard of efficiency, which like Malthu- 
sianism, represented to Mill at the opening of the period the last 
conclusion of science, had become towards the close scarcely 
a standard of race suicide.” It was not surprising 
thatsio these circumstances the representatives of those sciences 
whi^^sted on a knoyvdedge of the social process in history and 
pmlosppby continu^ to look coldly on the attempt of tfie first 
DaiwuMto apply JJwwinion principles to aqciology. True, 

’ the dev#^ent m, their own sciences had beeit alixmst equally 
sterfle; f or tfoy had tkemaelvea as yet no teagmfid concitian 
of die eponpipifis importaiice of Darwmlani 
awlutioh to tbim, science in its capa^ty ^ ^ 

tha dynamiQi of tp^isodal process. Bu^vthay had tp 

deyclopfnent oif ipstmdons in history; th^y had flwied Ijhe 
growth , pf social, apd the integration pf great syataWrOfi 

belief ;-ijm they lom struggled with the capital Jiroblems of the 
human muidi in psychology apd phUosophy as the process had 


continued. The two armies of workers continued to be 
organized into isolated camps, each with the most restricted 
conception of the nature and importance of the work done 
by the other and of its bearing upon their own conclusions. 
One of the most remarkable results of such a situation— a result 
plainly visible in the valuable collection of essays edited by Pro- 
fessor Seward which was issued from the Cambridge University 
Press in commemoration of the centenary of Daxwm’s birth— is 
the extremely limited number of minds in our time of sufficient 
scope of view to be able to cover the relation of the work of both 
sets of these workers to sociology. 

It remains now to consider the relation to the position in 
modem sociology of the extended conception that society must 
be considered to be organic in some wider sense 
than the first Darwinians thus imagined it and also 
in some wider sense than that in which Sidgwick #0 Socio/of y 
imagined it when he said that sociology was in effect attbtBvo- 
coincident with the science of politics. The present 
writer has laid it down elsevdiere (The Two Principal 
Laws of Sociology : Bologna) that there is a fundamental principle 
of sociology which has to be grasped and applied before there 
can be any real science of sociology. This principle may be 
briefly stated as follows : — 

The social process is primarily evolving in the individual not 
the qualities which contribute to his own efficiency in conflict 
withes fellows, but tfie qualities which contribute to society’s 
efficiency in the conflict through which it is gradually rising 
towards a more organic type. 

This is the first law of evolutionary sociology. It is this 
principle which controls the integration which is taking place 
under all forms in human society— in ethical systems, in all 
political and economic institutions, and in the creeds and 
beliefs of humanity— in the long, slow, almost invisible stmggle 
in which under a multitude oi phases natural selection is 
discriminating between the standards of nations and types of 
civilization. 

Dealing first with political and economic institutions; the 
position reached in Spencer’s sociology may be said to represent 
the science of society in a state of transition. It represents it, 
that is to say, in a stage at which the Greek theory of society 
has become influenced by the doctrine of evolution applied to 
modem conceptions, but while as yet no synthesis has been 
achieved between thye conflicting and even mutually exclusive 
ideas which are involved. The Greek thjsory of society is repre- 
sented in Spencer in his practical identification of ” the social 
organism ” with the State. The modem idea, however, which 
carries Spencer far beyond the principles of Greek society — 
as these principles were summarized, for instance, in the passage 
already quoted from Bluntschli— is clearly in evidence. It 
may be observed to be expressed in the recognition of a principle 
resident in modem society which in some manner projects the 
individual’s rights outside and beyond the whole theory and 
meaning of the State. In other words, in society as Spacer 
conceives it, the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State ” ; whereas, according to 
the Greek theory and the theory of Roman law, the citizen’s 
whde existence depended on and was subject to the State. The 
State knew neither moral nor legal limits to its power.” If, 
however, it be considered that modem society has made progress 
beyond the Greek, and if it be accepted that the theory of 
evolution involves the conclusion that society progresses 
towards increased efficiency in a more organic type, tl^re follows 
trom the foregoing an im^rtant inference. This is that it now 
becomes the task of modem sodolc^, as a tru^ science, to 
: show that the principle in modem {Civilization which distinguishes 
it from society of the Greek pexiodr-namely, that prm^^ which 
§pewer rightly recognized, despite the contradictions m which 
he becrae involved, as rendering life of the. individual no 
loriger -subservient vto the jcoiporate life of the State— itself a 
principle identiM not with individualism but with, the increasing 
subo^ination of the individual to a xnore organic typo pf society.. 
It must* in short, remain, for the evolutionist, wpitdog by the 
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^toiical method acientifitally .applied^ to present the interven- 
ing prooe^ in ^s^ory'-^includii^ the whole mpdem movement 
towards liberty and enfranchi^ment^ and toiwards equidity 
of conditions, of rights and of economic opportunities — ^not 
as a process of the increasing emancipation of individual 
from the claims of society, but as a process of progress towards 
a more organic stage of social subordination than has prevailed 
in the world before. 

When society is considered as an organism developing under 
the influence of natural selection along the line of the causes 
which contribute to its highest potential efficiency, and there- 
fore .tending to have the mean centre of its organic processes 
projected faxtlier and farther into the future, it is evident that it 
must be the principles and ideas which most effectively subordi- 
nate over lo^ periods of time the interests and the capacities 
of the individuds of which it is composed to the efficiency of 
the whole which will play the leading part in social evolution. 
In primitive society, the first rudiments of social organization 
undoubtedly arose, not so much from conscious regard to 
m9 Bm9h expediency or increased satisfactions ” as from 
otMadmra fitness in the struggle for existence. “ The first 
Sociohgy, organized societies ipust have been developed, like 
any other advantage, imder the sternest conditions of natural 
selection. In the flux and change of life the members of those 
groups of men which in favourable conditions first showed any 
tendency to social organization became possessed of a great 
advantage over their fellows, and these societies grew up simply 
because they possessed elements of strength which led to the 
disappearance before them of other groups of men with which 
they came into competition. Such societies continued to flourish, 
until they in their turn had to give way before other associations 
of men of higher social efficiency (Social Evolution^ ii.). In 
the social process at this stage all the customs, habits, mstitu- . 
tions, and beliefs contributing to produce a higher organic 
efficiency of society would be naturally selected^ developed and 
perpetuated. It is in connexion with this fact that the clue 
must be sought to the evolution of those institutions and beliefs 
of early society which have been treated of at len^ in researches 
like those of McLennan, Tylor, Lubbock, Waitz, Letoumeau, 
Quatzefages, Frazer, and others of ^ual importance. For a 
long period m the first stages the highest potentiality of the . 
socml organization would be closely associated with military 
effidency. For in the evolution of the social organism, as has 
beep said, while the mean centre of the processes involving its 
organic identity would tend to be projected into the future, it 
would at the same time idways be ne^saiy to maintain efficiency 
m current environment in competition with rival types of lower 
future potentiality. Amongst primitive peoples, where a great 
chief, law-giver military leader appwed, l^e efficiency of 
organized society resting on military efiSciency would, as a matter 
of cpui^^ make itself felt in the struggle for existence. Yet as ; 
sudi societies would often be resolved into their component 
elementson the death ol the leader, the overruling importance— ^ 
on the next st^e of the advance towards a more organic 
— of ideas which would permanently subordinate the matei^ 
of society tp the efficient of the whole would make itself felt. 
Social systems of the type in which authority was perpetu;ated 
by ancestor-worship— in which all the members were therefore 
held to be joined in axr exclusive religious citizenship founded on i 
blood relationship to the deities who were worshipped, and k 
which aU outsii^is were accordingly treated as natpzal enemies, 
whom it would be a kind of sacrilege to admif to the tights of j 
the $t^te-^would contain the elements of the honest militaiy 
ppteatii^ty^ The universal mark which aneps^r-worship has | 
teft on human institutions in a certain stage of Bpdal devebp- . 

is doubtless idoatiy associated with this The new i 
and qld^ tendencies m sodology pre here qbo jm oontmst; | 
Im: whereas ^ l^cer has been (^tent .,tp. caplam { 

nneestor-w^d^ an mtm^id:tiveaxia ocunparn- ! 

rtritid process of; thought assumed to, have talw t 
in the stindof early man in relation to ai^oaed belief in^n^ 
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istic principles through which the efficiency of the social organ* 
I ization pressed itsJf in its surroundings. The social, political 
and religious institutions disclosed in Ine study of the earliest 
civilizations within, tile purview of histo^ must be constderod 
to be all intimatdy relat^ to the ruling principles of this mifitOry 
stage. The wide mch and significant of the causes governing 
the process of social evolution throughout the whole of this 
period may be gathered from treatises like Seebohm's Structure 
of Greek Tribal Society, Maine's Ancient Law, History of InsUtU’ 
tions, and Early Law and Custom, Fowler's City-State of the Greeks 
and Romans, and in a special sense from the comparative study 
of Roman law, first of ml as it is presented in the period of the 
Twelve Tables, then as the fus civile begins to be infiuenoed fay 
the jus gentium, and lastly as its princes are contrasted with 
those of English common law in the modem period. In ipoost 
of the philosophical writings of the Greeks, and in particular 
in the and Politics of Aristotle, and in many of the 
Dialogues of Plato, the spirit of the principles upon which society 
was constructed in this stage may be perceived as soon as 
progress has been made with comparative studies in other 
directions. 

A very pregnant saying of T. H. Green was that during the 
whole development of man the command, Thou shalt bve 
thy neighbour as thyself *' has never varied. What at 

has varied is only the wwer tp the question— Who w 

is my neighbour f If in the light of this profoundly Hunan Ra» 
tme reflection we watch the progress of society from^^®"^*^^^' 
primitive conditions to the. higher stages, it may be observed 
to possess marked features. Where all human institutions, 
as in the ancient civilizations, rested ultimately on force; where 
outsiders were regarded as natural enemies, and conquered 
enemies became slaves; where, as throughout all this phase of 
social evolution, a rule of religion was a rule of law identified with 
the principles of the State (Maine, Ancient Lawy, where the 
State itself was a|>solute as against the individual, knoiting 
** neither moral nor legal limits to its power "; and where all 
the moral, intel^tual and industrial life of the community 
rested on a basis of slavery — the full limits of the organic 
principle of social efiiciency would in time be reached. The 
conditions would be inherent in which ali social institutions 
would tend to become closed absolutisms organized round the 
conception of men’s desires in the present. And the highest 
outward expression in which the tendencies in ethics, in pontios, 
and in reljlgion must necessarily culminate would be the miUtaiy 
State, bounded in its energies only by the resistance of others, 
necessarily acknowledging no complete end short of absolute 
dominion, and therefore staying its course before no ideal short 
of universal conquest* This was the condition in the anckmt 
States It happened thus that the outward polk^ of the mucient 
State to other peoples became, by a imdiua&nm {nrinciple of 
its life, a policy of milit^ conquest and subjugation, tfae 
only limiting principle beitig the aucoessful resiitaoce cl the 
others. The epoch ol history moved by inherer»t forces tamasids 
the final emergence of one suprenpe mmtary State,, in an em of 
general conquest, and culminated in the example ol imiverfal 
doininion which we had in the Roman world before the rise of ^ 
civilization of our era. , 

The influence upon the devebpment of civilization of the wider 
conception ol duty and responsmility to one’s fcfbwnnen which 
was introduced into the world with the iquread of 
Christianity can hardly be over-estimated. Xbe.Mas^eii 
extended opnoeptiion o^ tiio answer to cniesdQUr^ ^ 
Who is my naij^bour ? which has resulted from the TfT*; i, 
chaiapteristip ; 4 k)ctri^^ of the Chretien oeligioer^ 
peption ^ the cl a im s pf the family, gUto, 

rmtion,>^eq|deor race, imd even aU 0Qnmn|e|^ 

any soqety-T-hiw hnenthe n^ 

timuuyjo^ e^ ever itp^ on sodety. , 
gpuini^, I to, t»esik up the aksolutisros inhertted from nn 
qvflizetico^.i^ to bring into being an eatuw ^ type pf 
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As society tinder this influence eontinu^ to be impelled to 
develop towards a still more organic ty|>e, the greatly higher 
la tnaiary potentiality of a state of social order Which, while 
■ preserving the ideal of the Jiighly organized state 
and the current efficiency of society in competition 
with lower types^ Was influenced by conceptions 
that dissolved all those closed absolutisms, and re- 
leased human energies into a free conflict of forces 
by projecting the principles of human responsibility 
outside the State, became apparent. In many of 
the religions of the East such conceptions ha\'e been 
inherent, Giristianity itself being a characteristically Eastern 
religion. But no Eastern people has been able to provide for 
them the permanent defensive military milieu in history in 
which alone their potentiality could be realized. The significance 
of modern Jhpan in evolution consists largely in the answer she 
is able to give to the question as to whether she will be able to 
provide in the future such a milieu for such a conception among 
an Easisem people. 

The significance of the culmination of the military epoch in 
the ancient classic civilizations of the Western world, which 
preceded the opening of the era in which we are living, and of the 
fact that the peoples of the same descent who were destined to 
carry on the civilization of the existing era represent the supreme 
military stock by natural selection, not only of the entire world, 
but - of the evolutionary process itseH in human history, will 
therefore be evident. 

With the spread, accordingly, amongst peoples of this origin, 
atld in such a defensive military milieu in history, of a new 
conviction of responsibility to principles extending 
Prtadphof beyond the consciousness of the political State, 
Bfflct§aey la then began a further and more organic stage of 
Mod§im the evolutionary process in society. The gradual 
dissolution in the era in which we are living of all 
fiAfr«^aiif-the closed absolutisms within the State, in which 
ofatattha human action and ideas had hitherto been confined, 
Putaia* jg apparently the characteristic phenomenon of this 
stage. Progress is towards such a free and tolerant, but 
mtmise and efficient, conflict of forces as was not possible 
in the world before. It is, it would appear, in this light 
that we must regard the slow dissolution of the basis of 
ideas upon which slavery rested ; the disintegration of the con- 
ceptions which supported the absolute position of the occupying 
classes in the State; the underminirig of the ideas by which 
opinion was support^ by the civil power of the State in the 
.religious struggles of the middle ages; the growth of the concep- 
tion that no power or opinion in the State can be considered 
as the representative of absolute truth; the consequent develop- 
ment Of party government amongst the advanced peoples, with 
Ihe aeknowiedgirient of the right of every department of inquiiy 
to carry' riasults up to that utmost limit at ^hich they are con- 
tiolled onJy by the results obtained in other departments of 
activitjr With eqUd freedom; the growth of the conception, 
olheirwise absurd, of the native equality of men; the resulting 
claim, otherwise similarly indefensible, of men to equal vbting 
power irrespective of status or possessions in the State which 
has beert behind movement towards political enfranchise- 
ment; and, finally, the development of that conviction which 
is behind the existing challenge to all absolute tendencies in 
eCfkiomic conditions in the modem world— namely, that the 
diMibution of wealth in a well^rdered State should aim at 
'political justice. There are all the features of an 
"g proem m iriPdem history. They must be conridered 
to a tx»ntrollingprinciple inhererit in the Christian 
has’ rendetbd the evdlutionary bjnocdss m society 
mptb dtglaMc than in^ariV past staSgff-nametyJ the j^ojeCtio^ of 
M the lihilits of ill the 

weds' which had in pfbvfaUs Stagfs eihbodied itfu 
State (kidflri»Wb. W^: dm.): fhe meani " * 


fa shott, 
’atidadt 
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enfranchisement of the future in the evolutionary process. So 
great has become the prestige of our civilization through the oper- 
ation of this principle in it that its methods and results are being 
eagerly borrowed by other peoples. It is thereby so materially 
influencing the standards of conduct and culture throughout 
the world that the developments which Other nations are under- 
going have in a real sense tended to become scarcely more than 
incidents m the expansion of Western civilization. 

We livn in the presence of colossal national armaments, and 
in a world, therefore, in whiA We are continually met with the 
taunt that force is still everywhere omnipotent. It ^odan 
may be perceived, however, that beneath all outward MWfriMm 
appearances a vast change has been taking place. ^ thanion 
In the ancient civilizations the tendency to con- 
quest was an inherent principle in life of the military not aa 
State. It is no longer an inherent principle in the Whativt 
modem State.i The right of conquest is indeed still 
acknowledged in the international law of civilized States; but 
it may be observed to be a right becoming more and more im- 
practicable among the more ad vanced peoples. Reflection, •more- 
over, reveals the fact that the right of conquest is tending to 
become impracticable and impossible, not, as is often supposed, 
because of the huge armaments of resistance with which it might 
be opposed, but because the sense of social responsibility has 
been so deepened in our civilization that it is almost impossible 
that one nation should attempt to conquer and subdue another 
after the manner of the ancient world. It would be regarded 
as so great an outrage that it would undoubtedly prove to be one 
of the maddest and one of the most unprofitable adventures 
in which a civilized State could engage. Militarism, it may be 
distinguished, is becoming mainly defensive amongst the more 
advanced nations. Like the civil power within the State, it is 
tending to represent rather the organized means of resistance 
to the methods of force should these methods be invoked by 
others temporarily or permanently under the influence of less 
evolved standards of conduct. 

In thus warding the social process in Western history, the 
projected efflSciency of which now, after many centuries of 
development, begins to realize itself to an increasing 
degree in determining competition with other types 
of society throughout the world, it may be observed ptocobb of 
that the result by which a syntheris of the older "»orpOjT«»^c 
and later views may be attained is already 
sight,* It was pointed out that if the princij)le which 
Spencer rightly recognized in modem society as rendering the 
life of the individual no longer subservient to the corporate 
life of the State was to be accepted as a principle of progress 
distinguishing modem civilization from that of the Greek period, 
it would 1^ necessary fOr the sociologist to exhibit it not as 
indicating the larger independence of the individual, but as ii 
principle identified with the increasing subordination of the ind i 
viduaf to a more organic type of society. Here, therefore, this 
result is in process of accomplishment, 'ftie interveniiig pro^s i n 
history— irtcludittg.the whole modem movement ^wkrds liberty 
and enfranchisement, towards equality of conditions, towards 
equality of political rights and towards equaFfty of economic 
opporturiities— is presented as a process of development towards 
a xriore advanced and Organic stage of social subordihation 
than has ' ever prevailed in the world hMore (Prific. Wen. 
Ciml xi.). In this light, also, it maybe observed how the 
claim' of sociology to be the most advanced of all the theo- 
retical sciences is justified. !For if the historical' pttkiess in the 
civiKzation of thO erri. in VffiiOh W are living is thus to be 
regarded aS a pmceSstoplVmg the'facreasing Subordination of 
thd indiyidiiai t6 a more'i^amc’tJ^e of sodO^ then thO study 
Of iiodOlogy ’Ss embxirihg thfe* {jrihdplOS bf tile' process ittust 
evideiltly involve the piercejrtiOri andOoxripirison of the faeOfifac 
bf^ihe fundafaeriW WjJtiOns disdostodii the history of political 
bf' the problems Vfith Vdii® the 'hbfaari^ m hte 




gradually come to define themselves in history, 'fhe positions 
outlined in the developments already referred to which have 
come down through Hume and Huxley, through Kant and Hegel, 
throu^ Grotius and Savi^y, through Roscher and SchmoUer, 
through the expression which English utilitarianism has reached 
in Herbert Spencer as influenced by the English theory of the 
rights of the individual on the one hand, and in Marxian Socialism 
as influenced by the Latin conception of the omnipotence of 
the State on the other, have thus all their place, meaning and 
scientific relations in the modem study of sociology. It must 
be considered that the theory of organic evolution by natural 
selection and the historical method will continue in an increasing 
degree to influence the science of society. 

The sociologies law that “the social process is primarily 
evolving m the individual not the qualities which contribute 
Tbc Claim of his own efficiency in conflict with his fellows, 
5 oc/o/ojrrM^u^ those qualities which contribute to society’s 
ibc Maatar efficiency in the conflict through which it is graduadly 
ScUtapa. rising towards a more organic type,” carries us 
into the innermost recesses of the human mmd and controls 
the science of psychology. For it is thus not the human mind 
which is consciously constructing the social process in evolution; 
it is the social process which is constructing the human mind 
in evolution. This is the ultimate fact which raises sociology 
to its true position as the master science. Nor is ffiere any 
materialism in such a conception. It is in keeping with the 
highest spiritual ideal of man that the only conception of Tmth 
or the Absolute which the human mind can hold at present 
is that which is being evolved in it in relation to its own 
environment which is in the social process. 

AtTTHORZTXBS. — has been one of the results of the conditions 
affecting sociology in the past, that many of the principal contribu- 
tions to the science of society are not usually included in lists of 
sociological references. The following are mentioned only as indi- 
cating or suggesting others in the same classes of equal or perhaps 
greater importance. The dates given are usually those of the first 
edition of a work. 

Introductory. — ^Darwin, Otipn of Spacies (1859); Descent of 
Man, 1^1 (chapters dealing with society); Wallace. Darwinism 
(1889); Romanes, Darwin and after Darwin (1892); Osborn, From 
the (xreeks to Darwin (1894). Economics, Historical. — ^Ashley, 
Introduction to English Economic History and Theory, part i. (1888), 

g sirt ii. (1893) ) SchmoUer, The Mercantile System (i8^) ; Roscher, 
eschichte der N ationaldhonomik in Deutschland (187^) ; Nys, History 
of Economics (trans. Dryhurst, 1899). Ethics, HtifoncaZ.— Sidgwick, 
' 886); Mackenzie, Manual of Ethics (1893); 
Evolution (1906). Primitive Society 
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Hobhouse, Marais in > . 

Lubbock, Oripn of CivUiMoHon (1870); Tybr, Anthropology (i88i): 
Quatrefages, Human Species (Eng. trans., 1879) ; lang, Custom ana 


Myth (i88a) ; Maine, Ancient Law (i86ijj Da^ History of Institu- 
tions (1^5); ** 

(1890) ;£<[ ■ 


5) ; Early Law and Custom (1883) ; Fnxer, Golden Bough 
\arly History of the Kingship (1905). 


Gbnbral.— fencer. Synthetic Philosophy IPfimoiples of Biology, 
Principles of Sociology and Principles of Ethics) \ Kidd, Social 
Evolution (1894) ; Principles of Western Civilisation (1^2) ; Individtr- 
alism and After ; Two Principal Laws of Sociology (Bolo^a, 1908); 
Barth, Die Philosophie der Gesehichie als Sociology (1897]; Ward, 
Dynamic Sociology; Outlines of Sociology (1898); flint. Philosophy 
of History in Europe (X874) ; Historical Philosophy in France (1894) ; 
Bage^t, Physics and Politics; Ratzenhofer, Die sosiolqgiscke 
Erhennfnis (1898); Giddings, Principles of Sociology (1896): Tarde, 
Etude de psychologie sociale (1898) ; Stuckenberg, Introduction to the 
Study of Sociology (1898); St^hen, TAs English Utikiarians (1900); 
J. S. MUl, System of Logic (1843) ; On Liberty (1859) * UHlitarianism 
(1861); Comte, Philosophie positive (6 vols., 1830-1842. Eng. 


trans., condensed by 
Psychology; Ritchie, Natural (1895): Bluntschli, The Theory 

of Ihe State (Eag. trans., 1892) ; Wright, Outline of Practical Sociology 
1899); Sidiwick, Methods of ‘Ethics (1874); Elements of Politics 
1901) ; Philosophy^, its Scope (1902) ; Taylor, The Problem of Conduct 
,X90XK Kaht, Critique of Pure Reason (particularly 2iid Division), 
Prolegomena to any Future Metaphysic; McDougaU', An Intro- 
ducHon to Social Psychology (x^) ; sebiUer, in Humanism 

. , Pragm^sfB (1907).; Fairbanks, Intvoductio~ 

Science of Politics (ti 


(X997); Jaxnear Pragmatism hgoj); Fairbanks, Introduction . 
Sociology (XS96) ;. Pollock, History of the Science of Politics (1890}; 
Maiifie; PopmaT GboerHment (iSw); Morierjr, (1873) 

Diderot aud ike Ekpyelopaedists hBm) ; Burke (X1879) ; Austin, 


and LtgislatiOH (1789), Oxf. ed., 1879; Sohm, InsHtutes Of ROiHmi 
Lam; £utidars. InstUmUs of JukinUm; La Beauliau^ 
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moderne et ses fonctions; Huxley, Evolution and Ethics (2894); 
Nietzsche, The Twilight of the Idols ; Zarathustra; Loria, Les Bases 
tconomiques de la constitution sociale (French trans.}; Pearson, 
National Life and Character (1893): Vincent, The Social Mind in 
Education (1897); Marx, Kapital (1867. Eng. trans. 1887); Engels. 
Socialism, Utopian at& Scientific (Eng. trans., Aveling, 18^); 


Kirkup, An In 


into Socialism 


^ . Process and 
allock, Aristowacy and 


Inquiry , , 

Poverty; Mazel, La Synergie sociale (1896); 

Evolution (1898); Ross. Social Control (1901); Mackenzie. 'Social 
Philosophy (1895); Hobson. The Social Premem {1901); Fabian 
Essays; Rousseau, Social Contract; Hobbes, Lasiathan; Locke, Two 
Treatises of Government; Webbs, Industrial Democracy (1897); 
History of Trades Unionism (1894); Hootli, Life and Labour of the 
People (1891-1897) ; Patten, The Ineory of Prosperity (190X); Wallas, 
Human Nature in Politics (1908) ; Urwick, Luxury mid Waste (1908) ; 
SmaU, The Scope of Sociology (X902). (B. K.*) 

SOCRATES, son of the statuary Sophroniscus and of the 
midwife Phaenarete, was bom at Athens, not earlier than 471 
nor later than May or June 469 b.c. As a youth he received 
the customary instruction in gymnastic and music; and in after 
years he made himself acquainted with geometry and astronomy 
and studied the methods and the doctrines of the leaders of 
Greek thought and culture. He began life as a sculptor; and 
in the 2nd century a.d. a group of the Graces, supposed to be 
his work, was still to be seen on the road to the Acropolis. But 
he soon abandoned art and gave himself to what may best be 
called education, conceiving that he had a divine commission, 
witnessed by oracles, dreams and signs, not indeed to teaeh any 
positive doctrine, but to convict men of ignorance mistaking 
itself for knowledge, and by so doing to promote their inteUectuiS 
and moral improvement. He was on terms of intixxiacy with 
some of the most distinguished of his Athenian contemporaries, 
and, at any rate in later life, was personally known to very many 
of his fellow-citizens. His domestic relations were, it is said, 
unhappy. The shrewishness of his wife Xanthippe became 
proverbial with the ancients, as it still is with ourselves. Aris- 
totle, in his remarks upon genius and its degeneracy (Rhet ii. 
15), speaks of Socrates’s sons as dull and fatuous; and in Xeno- 
phon’s Memorabiliay one of them, Lamprocles, receives a formal 
rebuke for undutiful behaviour towards his mother. 

Socrates served as a hoplite at Potidaea (432-429), where 
on one occasion he saved the life of Alcibiades, at Delium (424), 
and at Amphipolis (422). In these campaigns his bravery and 
endurance were conspicuous. But, while he thus performed the 
ordinary duties of a Greek citizen with credit, he neither attained 
nor sought political position. His “ divine voice,” he said, 
had warned him to refrain from politics, presumably because 
office would have entailed the sacrifice of his principles and the 
abandonment of his proper vocation. Yet m 406 he was a 
member of the senate; and on the first day of the trial of the 
victors of Arginusae, being president of the prytanis, he resisted 
—first, in conjunction with his colleagues, afterwards, when they 
yielded, alone — the illegal and unconstitutional proposal of 
Callixenus, that the fate of the eight genends should be decided 
by a sizzle vote of the assembly. Not less courageous than this 
opposition to the “ civium ardor prava jubrarium ” was his 
disregard of the ** vultus instantis tyranni ” two years kter. 
During the reign of terror of 404 the Thirty, anxious to implicate 
in their crimes men of repute who might otherwise have opposed 
their plans, ordered five citizens, one of whom was Socrates, to 
^ to Salamis and bring thence their destined victim Leon. 
Socrates abne disob^ed. But, though he was exceptionally 
obnoxioiu to the Thirty-nas appears, not only in incident, 
but Bilbo in their threat of punishment under a spedai ordinance 
forbidding **the teachi^ of the art of argimient”'^it was 
reserved mr the reconstituted democracy to bring him to trial 
and to put him to death. In 399, four years after ^ restoration 
and the amxuesty, he was indict^ as an offender against pu^te 
momUty. His accusers were Mdetus Ihe poet^ An3^tt8 tha tanner 
and loroOB the orator, all of them mramers of the deatecrairic 
or patriot paity who had returned from Phyk 
The accusation ran thus : ”.8ocrates<k guilty, firstly old 
the gods recognized by the stete and inteoducmg iiew.dii^ 
and^seoondk^ofcorruptti^ ite hit unpremeditated 

defenee;ao ter from eeekmg to conciliate his jud^ Socrates 
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defied them. He was found guilty by aSo votes, it is supposed, 
against 220. Meletus having called ^or capital punishment, it 
now rested with the accused to make a counter-proposition; 
and there can be little doubt that, had Socrates without further 
remark suggested some smaller but yc*t substantial penalty, 
the proposal would have been accepted. But, to the amazement 
of the judges and the distress of hi.s friends, Socrates proudly 
declared that for the services which he had rendered to the city 
he deserved, not punishment, but the reward of a public bene- 
factor-maintenance in the Prytaneum at the cost of the state; 
and, although at the close of his speech he professed himself 
willing to pay a fine of one mina, and upon the urgent entreaties 
of his friends raised the amount of his offer to thirty minas, he 
made no attempt to disguise his indifference to the result. His 
attitude exasperated the judges, and the penalty of death was 
decreed by an increased majority. Then in a short address 
Socrates declared his contentment with his own conduct and 
with the sentence. Whether death was a dreamless sleep, or a 
new life in Hades, where he would have opportunities of testing 
the wisdom of the heroes and the sages of antiquity, in either 
case he esteemed it a gain to die. In the same spirit he refused 
to take advantage of a scheme arranged by his friend Crito for 
an escape from prison. Under ordinary circumstances the 
condemned criminal drank the cup of hemlock on the day after 
the trial; but in the case of Socrates the rule that during the 
absence of the sacred ship sent annqally to Delos no one should 
be put to death caused an exceptional delay. For thirty days 
he remained in imprisonment, receiving his intimates and 
conversing with them in his accustomed manner. How in his 
last conversation he argued that the wise man will regard 
approaching dealh with a cheerful confidence Plato relates in the 
Phaedo'j and, while the central argument — which rests the 
doctrine of the soul’s immortality upon the theory of ideas— 
must be accounted Platonic, in all other respects the narrative, 
though not that of an eyewitness, has the air of accuracy and 
truth. 

HatJpily, though Socrates left no writings behind him, and indeed, 
as wul hereafter appear, was by his principles precluded from 
dogmatic exposition, we have in the 'Airouvrifiovftffxara or Memoirs 
and other works of Xenophon records of Socrates's conversation, 
and in the dialogues of Hato refined applications of his method. 
Xenophon, having no philosophical views of his own to develop, 
and no imagination to lead him astray — ^bcing, in fact, to Socrates 
what Boswell was to Johnson — is an exceUent witness. Tlie 
'kiro^vti^Mveiiwra or Memorabilia are indeed confessedly apolo- 
getic, and it is easy to see that nothing is introduced which might 
embitter those who, liating Socrates, were ready to persecute the 
Socratics; but the plain, straightforward narrative of Socrates's 
talk, on many occasions, with many dissimilar interlocutors, carries 
with it in its simplicity’' and congruity the evidence of substantial 
justice and truth. Plato, though he understood his master better, 
is a less trustworthy authority, as he makes Socrates the mouthpiece 
of his own more advanced and even antagonistic doctrine. Yet 
to all appearance the Apology is a careful and exact account of 
Socrateses habits and principles of action; the earlier dialogues, 
those which a»e commonly called “ Socmtic," rTOresont, with such 
changes only as are necessitated by their form. Socrates's method; 
and, if in the later and more important dialogues the doctrine is 
the doctrine of Plato, eclioes of the master’s teaching are still 
discoverable, approving themselves as such by their accord with the 
Xenophontean testimony. In the face of these two principal 
witnesses other evidence is of small importanoe. 

Personal Characteristics. -—Whtet, then, were the personal 
dharacteristics of the man ? Outwardly his presence was 
mean and his countenance grotesque. Short of stature, thick’ 
rmSIM and somewhat corpulent, with prominent eyes, with 
nose Ubtumed and nostrils outspread, with laige mouth and coarse 
lips, hfe seemed the embodiment of sensuality and even stupidity. 
Inwardly he was, as his friends knew, so pious that he did 
nothing without taking counsel of the gods, so just that hfe never 
did an injury to any tnah, whilst he was the benefkctor of his 
associates, so tem|^te that he never pretored pleasure to 
right, so ^se that in judging of good ^and evil he was never at 
lanlt^in a word, the best and tM happiest of men.” ”His 
self^iontrol wasabsdlute; his powers of endurance were unfailing; 
he haA to schooled hims^ to moderation that his scanty means 
satisfidfiaU ^ wants.” ^ To want nothing/’ he said Inmself, 


“ is divine; to want as little os possible is the nearest possible 
approach to the divine life ”; and accordingly he practised 
temperance and self-denial to a degree which some thought 
ostentatious and affected. Yet the hearty enjoyment of social 
pleasures was another of his marked characteristics; for to 
abstain from iimocent gratification from fear of falling into 
excess would have seemed to him to imply a pedantic fon^sm 
or a lack of self-control. In short, his strength of wiU, if by 
its very perfection it led to liis theoretical identification of virtue 
and knowledge, secured him in practice against the ascetic 
extravagances of his associate Antisthenes. 

The intellectual gifts of Socrates were hardly less remarkable 
than his moral virtues. Naturally observant, acute, and 
thoughtful, he developed these qualities by constant and 
systematic use. The exercise of the mental powers was, he 
conceived, no mere occupation of leisure hours, but rather a 
sacred and ever-present duty ; because, moral error being intel- 
lectual error translated into act, he who would live virtuously 
must first rid himself ofngnorance and folly. He had, it may 
be conjectured, but little turn for philosophical speculation; 
yet by the careful study of the ethical problems which met 1 ^ 
m himself and in others he acquired a remarkable tact in dealing 
with questions of practical morality ; and in the comse of the 
lifelong war wh'ch he waged against v^ueness of thought and 
laxity of speech he^made himself a singularly apt and ready 
reasoner. 

While he regarded the improvement, not only of himself but 
also of others, as a task divinely appointed to him, there was 
m his demeanour nothing exclusive or pharisaical. On the 
contrary, deeply conscious of his own limitations and infirmities, 
he felt and cherished a profound sympathy with erring humanity, 
and loved with a love passing the love of women fellow-men 
who had not learnt, as he had done, to overcome human frailties 
and weaknesses. Nevertheless great wrongs roused in him a 
righteous indignation which sometimes found expression in 
fierce and angiy rebuke. Indeed it would seem that Plato in 
his idealized portrait gives his hero credit not only for a deeper 
philosophical insight but also for a greater urb^ity than facts 
warranted. Hence, whilst those who knew him best met his 
affection with a regard equal to his own, there were, as will be 
seen hereafter, some who never forgave his stem reproofs, and 
many who regarded him as an impertinent bu^body. 

He was a true patriot. Deeply sensible of his debt to the city 
in which he had been bom and bred, he thought that in giving 
his life to the teaching of sounder views m regard to ethical 
and political subjects he made no more than an imperfect return ; 
and, when in the exercise of constitutional authority that city 
brought him to trial and threatened him with death, it was not 
$0 much his local attachment, strong though that sentiment 
was, as rather his sense of duty, which forbade him to retire 
into exile before the trial began, to acquiesce in a sendee of 
banishment when the verdict had been given against him, and 
to accept the opportunity of escape which was offered him during 
his imprisonment. Yet his patriotism had none of the narrow- 
ness which was chaxacteristicof the patriotism of his Greek con- 
temporaries. His generous benevolence and unaffected philan- 
thropy taught him to overstep the limits of the Athenian demus 
and the Hellenic race, and to regard himself as a “ citizen of 
the world.” 

He was blest with an all-pervadii^ humour, a subtle but 
kindly appreciation of the incongruities of human nature and 
conduct. In a less robust character this quality, might have 
degenerated into sentimentality or cynicism; in Socrates, who 
had not a trace of either, it showed itself principally in what his 
contemporaries knew as his ” accustomed irony.” Profoundly 
senrible of the inconristencies of his own thoughts and words 
and actions, and lewdly suspecting that the like inconsistencies 
were to he foi^ in other men, he was careful always to place 
himself qpon the standpoint of ignorance and to invite others 
to join him there, in order that, proving all things, be and they 
might hold last that which is good. ”Inte&ctually the 
acutest of his age,” says W. H. Thompson in a brilliant 
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and instructive appendix to his edition of Plato’s Phaedrus, 
** he represents himself in all companies as the dullest person 
present. Morally the purest, he affects to be the slave of passion, 
and bont)tra the language of gallantry to describe a benevolence 
too exalted for the comprehension of his contemporaries. He 
is by turns an ipatrnri^, a a fjueurrptmot, a /AaecvriKoc, 

disguising the sanctity of his true vocation by names suggestive 
of vile or ridiculous images. The same spirit of whimsical 
paradox leads him, in Xenophon’s Banquet, to argue that his 
own satyr-like visage was superior in beauty to that of the hand- 
somest man present. That this irony was to some extent 
calculated is more than probable; it disarmed ridicule by anti- 
cipating it; it allayed jealousy and propitiated envy; and it 
possibly procured him admission into gay circles from which 
a more solemn teacher would have been excluded. Hut it had 
for its basis a real greatness of soul, a hearty and unaffected 
disregard of public opinion, a perfect dismterestedness, an entire 
abnegation of self. He made himself a fool that others by his 
folly might be made wise; he humbled himself to the level of 
those among whom his work lay that he might raise some few 
among them to his own level; he was ^ all things to all men, if 
by any means he might win some.’ ” It would seem that this 
humorous depreciation of his own great qualities, this pretence 
of being no better than his neighbours, led to grave misappre- 
hension amongst his contemporaries. That it was the founda- 
tion of the sliders of the Peripatetic Aristoxenus can hardly 
be doubtedij 

Socrates was further a man of sincere and fervent piety. 
“No one,” says Xenophon, “ ever knew of his doing or saying 
anything profane or unholy.” There was indeed in the popular 
mythology much which he could not accept. It was incredible, 
he argued, that the gods should have committed acts which 
would be disgraceful m the worst of men. Such stories, then, 
must be regarded as the inventions of lying poets. But, when 
he had thus purified the contemporary polytheism, he was able 
to reconcile it with his own steadfast belief in a Supreme Being, 
the intelligent and beneficent Creator of the universe, and to 
find in the national ritual the means of satisfying his relicious 
aspirations. For proof of the existence of “ the divine,” he 
appealed to the providential arrangement of nature, to the uni- 
versality of the belief, and to the revelations and warnings which 
are given to men through signs and oracles. Thinking that 
the soul of man partook of the divine, he maintained the doctrine 
of its immortality as an article of faith, but not of knowledge. 
While he held that, the gods alone knowing what is for man’s 
benefit, man should pray, not for particular goods, but only 
for that which is good, he was regular in prayer and punctual 
in sacrifice. He looked to oracles and signs for guidance in 
these matters, and in those matters only, which could not be 
resolved by experience and judgment, and he further supposed 
himself to receive special warnings of a mantic character through 
what he called his “ divine sign ” (Sotfimm', oyffuiw)* 

Socrates's frequent references to his ** divine sign were, says 
Xenophon, the origin of the charge of " introducing new divinities ” 
brought against him by his accusers, and in early Christian times, 
amongst Neoplatonic philosophers and fathers of the church, pye 
rise to the notion that he supposed himself to be attended by a 
genius” or "daemon.” Similarly is our ovm day spirituansts 
have attributed to him the belief— which they justify— in " an 
intelligent spiritual being who accompanied him through hfo— in 
other words, a guardian spirit " (A. R. Wallace). But the very pre- 
cise testimony of Xenophon and Plato shows phdsly that Socrates 
did not regard his " customary sign ” either as a divinity or as a 
genius. Accqrding to Xenophon, the sign was a warning, either to 
do or ndt to do, which it would be folly to neglect, not superseding 
ordinary prudence, but dealing With those unoertainties in respect 
of which other men founti guidanoe in oracles and tokens ; Socrates 

Rato the sm was a voice which warned Socrates to refrain from 
some act wMch ho contemplated; he beard it fWqtwntly and bn 
the most trifibig occasions; the phesonienoD dated frooi his early 
apd fat a» h# .knw, pwjtjUw 

statemflBt* h*v« been variondy Iplaitprnted. Thus it ha* been 
maintained that, in la^g claim to supernatural reVelatibns, 
committed /pi^sfraud, (1) indulged hiT” accustomed 
irony,” reoogniaedtbe voice ol eonsbieiiae^ (4) indicated a general 
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belief m a divine mission, (5) idescribed “ the inward voice of his 
individual tact, which in consequence partly of his experw^^^ 
penetration, partly of his knowledge of himself and exact apprecia- 
tion of what was in harmony with his individuality, attained 
to an unusual acouracj^" (6) was mad (” btait fou 'T being subject 
not only to hallnctnatimis of sense but also to aberrations of .reason. 
Xenophon's testimony that Socrates was plainly sincere in his 
belief excludes the first and second of these theories ; the character 
of the warnings given, which are always concerned, not with the 
moral worth of actions, but with their uncertain results, warrants 
the rejection of the third and the fourth; the fifth, while it suffi- 
ciently accounts for the matter of the warning, leaves, unexfilained 
its manner, the vocal utterance ; the sixth, while it plausibly explains 
the manner of the warning, goes beyond the facts when Itatb^utes 
to it irrationality of matter. It remains for us, thCU, xhodi^^g 
the fifth hjrpotheslB, that of Diderot, Zeller and othm, and the 
sixth, that of lAlut and Littr6, and combining the two, to , suppose 
that Socrates was subject, not indeed to delusions o( mind, &t to 
hallucinations of the sense of hearing, so that the ratlo^.^ sug- 
gestions of his own brain, exceptionally valuable' in consequence of 
the accuracy and delicacy of his highly cultivated tact, seemed to 
him to be projected without him. and to be returned to him through 
the outward ear. It appears that, though in some of the best 
known instances — for example, those of Cowper and Sidney Walker 
— hallucinations of the sense of hearing, otherwise closely resemMing 
Socrates's "divine sign," have been aocomi^ied by partial derange- 
ment of reason, cases are not wanting in which " the thoughts 
transformed into external sensorial impressions ” are ^peiiectiy 
rational. 

The eccentricity of Socrates’s life was not less remaakable 
than the oddity of his appearance and the irony of his oohver- 
sation. His whole time was spent in public— in tlic 
market-place> the streets^ the gymnasia. Thinking 
with Dr lohnson that “ a great city is the school for studying 
life/’ he had no liking for the country, cmd seldom passed the 
gates. “ Fields and trees,” Plato makes him say, “ will not teach 
me anything; the life of the streets will.” He talked to all 
comers— to the raftsman and the artist as willingly as to the 
poet or the politician — questioning them about their afiairs, 
about the processes of their several occupations!, about their 
notions of morality, in a word, about familiar matters in which 
they might be expected to take an interest The ostensible 
purpose of these interrogatories was to test, and thus either 
refute or explain, the famous oracle which had pronounced him 
the wis^t of men. Conscious of his own ignorance, he had 
at first imagined that the god was mistaken. When, howeyer, 
experience showed that those who esteemed themselves wise were 
unable to give an account of their knowledge, he had to admit 
that, as the oracle had said, he was wiser than others, in so iar 
as, whilst they, being ignorant, supposed themselves to, know;, 
he, being ignorant, was aware of his ignorance. Such, geeprding 
to the Apoloqyy was Socrates’s account of his procedure and ifis 
results.* But it is easy to see that the statement is coloured W 
the accustomed irony* When in the same speedh Socrates 
bis judges that he would never from fear of death or frbifi'lKy 
other motive disobey the command of the godi^and that, if they 
put him to death, the loss would be, not his, but theirs, since th^y 
would not readily find any one to take his pl^, iit bmnHls 
plain that he conceived himself to hold a commissioa to edofc^, 
and was consciously seeking the intellectual and moral 
ment of his countrj^n. His end could not be acMeved, vinttout 
the sacrifice of self* His meat and drink were of the pooieat; 
summer and winter his coat was the same; he was shoeless and 
shiriless. “ A slave whose master made him Uveios, you live,” 
says a sp^^ist in the Memorainlia,. “would run away.” But 
by the aurrender of the luxuries and the comforts of life Socrates 
secured for himself the ind^ndence which wasone^essaiy that 
he might go about his appointed business, and therewith he 
content* ^ 

His message was to all, but it was yaidonsly< received. Unse 
who heard thim perforce andiOccasimtUy were aptito^scgfird 
his teacUng either wi^indififfiience Or rnSfiwWa 

--with indiSerenoe, if, as might be, fihey ' hiled to r iacr 
see b the eienchus anything! mom than elaborate f . 
trifling; with aritationiif,as was probable, they ipemei^ that, 
m spite of his assumed ignoranoe, Socrates was >well aware 4if 
tiie result to which their ^enforoed answers tended* Amongst 
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those who deliberately sought and sedulously cultivated his 
acquaintance there were some who attached themselves to lum 
as they might have attached themselves to any ordinary sophist, 
conceiving duit by temporary contact with so acute a reasoner 
they wowd best prepare themselves for the logomchies of the 
law courts, the assembly and the senate. A^in, there were 
othm who saw in Socrates at once master, counsellor and friend, 
and hoped by associating with him '' to become good men and 
true^ capable of doing their duty by house and household, by 
relations and friends, by city and fellow-citisens ” (Xenophon). 
Finally, there was a little knot of intimates who, havmg some- 
thing of Socrates’s enthusiasm, entered more deeply than the rest 
into his principles^ and, when he died, transmitted them to the 
next generation. Yet even those who belonged to this inner 
circle were united, not by any common doctrine, but by a common 
admiration for their master’s intellect and character. 

For the paradoxes of Socrates’s personality and ^e eccentricity 
of his behaviour, if they offended the many, fasciimted the few. 

“ It is not easy for a man in my condition,” says the 
intoxicated Alcibiades in Plato’s Symposium, ”to 
describe the singularity of Socrates’s character. 
But I will try to tell his praises in similitudes. He is like the 
piping Silenes in the statuaries’ shops, which, when you open 
them, are foimd to contain images of gods. Or, again, he is 
like the satyr Marsyas, not only m outward appearance— that, 
Socrates, you will yourself allow — but in other ways also. Like 
him, you are given to frolic — can produce evidence to that; 
and above all, like him, you are a wonderful musician. Only 
there is this difference — what he does with the help of his instru- 
ment you do with mere words; for whatsoever man, woman or 
child hears you, or even a feeble report of what you have said, 
is struck with awe and possessed with admiration. As for myself, 
were I not afraid that you would think me more drunk than I 
am, r would teU you on oath how his words have moved me— 
ay, and how they move me still. When I listen to him my heart 
beats with a more than Corybantic excitement; he has only to 
speak and my tears flow. Orators, such as Pericles, never 
moved me in this way — never roused my soul to the thought 
of my servile condition; but this Marsyas makes me think that 
life is not worth living so long as I am what I am. Even now, 
if 1 were to listen, I could not resist. So there is nothing for 
me but to stop my ears against this siren’s song and fly for my | 
life, that I may not grow old sitting at his feet. No one ^uld 
t-hink that I had any shame in me; but 1 am ashamed in the 
presence of Socrates.” 

The Accusation and its Causes . — ^The life led by Socrates was 
not likely to win for him either the affection or the esteem of the 
, vulgar. Those who did not know him personally, | 
sering him with the eyes of the comic wets, con- 1 
' * ceived him as a ” visionary ” (/imwpoXd^) and a 
•^‘bore ” (dSokfirxijt). Those who had faced him in argument, 
even if they had not smarted under his rebukes, 1^ at any rate 
winced under his interrogatory, and regarded him in consequence 
with feelings of dislike and fear. But the eccentricity of his 
genius and the ill will b<^ towards him by individuals are not 
of themselves sufficient to account for the tragedy of 399. It 
thus becomes necessary to study the circumstances of &e trial, 
and to investigate the motives which led the accusers to seek 
his death and the people of Athens to acquiesce in it. 

Socrates was accused, (i) of denying the gods recogr^d by 
tha^tate and introducing instead of them strange divinities 
^ (^oifiovta), and (a) of corrupting the young. The 
first of these (h^es rested upon the notorious f^t 
that he supposed himself to be guided by a divine 
visitant or sign {ha^uw). Hie second, Xeno^on tells us, was 
supported by a series ol particalarallegations : (0)that he taught 
his associates to despise the institutions of the state, and especmlly 
election lot; (h) that he had numbered amongst his associates 
Critias and Alcibiades, the most dangerous of the r^resentatives 
of the oligar^oaland democratioed parties respectively ; (c) that 
he taiught the young to disob^ parents and guardians and to 
pnfcr&s oWMiiihorily to theirs; (d) that hasm in the habit oi 
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quoting mischievous passages of Homer and Hesiod to the 
prejudice of morality and democracy. 

It is plain that the defence was not calculated to conciliate a 
hostile jury. Nevertheless, it is at first sight difficult to under- 
stand how an adverse verdict became possible. If sinngik 
Socrates rejected portions of the conventional oitte 
mythology, he accepted the established faith and Oeieaee. 
performed its offices with exemplary regularly. If he talked 
of a haifMviov, the Soifuiviev was no new divinity, but a mantic 
sign divinely accorded to him, presumably by tlie gods of the 
state. If he questioned the propriety of certain of the institutions 
of Athens, he was prepared to yield an unhesitating obedience 
to all. He had never countenanced the misdeeds of Critias and 
Alcibiades, and indeed, by a sharp censure, had earned the 
undying hatred of one of them. Duty to parents he inculcated 
as he mculcated other virtues ; and, if he made the son wiser than 
the father, surely that was not a fault The citation of a few 
lines from the poets ought not to weigh against the clear evidence 
of his large-hearted patriotism; and it might be suspected that 
the accuser had strangely misrepresented his application of the 
familiar words. 

To the modern reader Xenophon’s reply, of wluch the fore- 
going is in effect a summary, will probably seem sufficient, and 
more than sufficient. But it must not be forgotten 
that Athenians of the old school approached the sub- 
ject from an entirely different point of v iew. Socrates 
was in all things an innovator — ^in religion, inasmuch as he sought 
to eliminate from the theology of his contemporaries ” those 
Mes which poets tell”; in politics, inasmuch as he distrusted 
several institutions dear to Athenian democracy; in education, 
inasmuch as he waged war against authority, and in a certain 
sense made each man the measure of his own actions. It is 
because Socrates was an innovator that we, who see in him the 
founder of philosophical inquiry, regard him as a great man; 
it was because Socrates was an innovator that old-fashioned 
Athenians, who saw in the new-fangled culture the origin of all 
their recent distresses and disasters, regarded him as a great 
criminal. It is, then, after all in nowise strange that a majority 
was found first to pronounce him guilty, and afterwards, when 
he refused to make any submission and professed himself in- 
different to any mitigation of the penalty, to pass upon him the 
sentence of death. That the verdict and the sentence were not 
m any way illegal is generally acknowledged. 

But, though the popular distrust of eccentricity, the irritation 
of individuals and groups of individuals, the attitude of Soaates 
himself, and the prevalent dislike of the intellectual . oceeeiom 
movement which he represented, go far to account of the 
for the result of the trial, they do not explain the Atteet. 
occasion of the attack. Socrates’s oddity and brusquerie were 
no new things; yet in the past, though they had piade him 
unpopular, they had not broi]^ht him into the courts. His 
sturdy resistance to the demos m 406 and to the Thirty in 404 
had passed, if not unnoticed, at all events unpunished. His 
politiW heresies and general unorthodoxy had not caupsd him 
to be excluded from the amnesfy of 403* Why was it, then, 
that in 399, when ^rates’s idiosyncrasies were mere than ever 
familiar, and when the constitution had* been restored, the 
toleration hitherto extended to him ^thdrawn ? What 
were the special circumstances wbiefi induced three members 
of the patnot party, two of them leading politicians,, to unite 
their efforts iigainst one who apparently was> so little 
formidable? 

For an answer to this question it is necessa^ to look to the 
history of Athenian politics. Besides the oli^chical party, 
properly so called, which in 411 was represented by Mtttce/ 

the Four Hundred and in 404 tijr the Thirty, andthe geeem 

dcmocratical party, which ^returned to power in 
410 mid in 403, there wasAt Athens during the last years of the 
Peloponnesian y/w party of ‘‘ moderate oligarcJis,” antagon- 
istic to both, it was t,o secure the cooperation of the moderate 
party that thO; Four Hundred , in 4U .promised to Con^itute the 
Five Thousand, and that the Thirty m 404 actuaUy constituted 
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the Three Thousand. It was in the hope of realizing the 
jispirations 6 i tie moderate party that Theramenes^ it^ most 
prominent representative, ailed himself, first with the Four 
Hundred^ afterwards with the Thirty. In 411 the policy of 
Theramenes (y.w.) was tempoiurily successful, the Five Thousand 
superseding the Four Hundred, In 404 the Thirty outwitted 
him; for, though they acted upon his advice so far as to consti- 
tute the Three Thousand, they were careful to keep all real 
power in their own hands. But on both occasions the ** polity ” 
—for such, in the Aristotelian sense of the term, the constitution 
of 411-410 was, and the constitution of 404-403 professed to 
be— was insecurely based, so that it was not long before the 
unmixed democr^ ** was restored. The programme of the 
** moderates ** — ^which mcluded (i) the limitation of the fran- 
chise, by the exclusion of tho.se who were unable to provide 
themsdives with the panoply of a hopUte and thus to render to 
the city substantial service, (2) the abolition of payment for the 
performance of political functions, and, as it would seem, (3) the 
disuse of the lot in the election of magistrates — found especial 
favour with the intellectual class. Thus Alcibiades was amongst 
its promoters, and Thucydides commends the constitution 
established after the fall of the Four Hundred as the best which 
in his time Athens had enjoyed. Now it is expressly stated that 
Socrates disliked election by lot; it is certam that, regarding 
paid educational service as a species of prostitution, he would 
account paid political service not a whit less odious; and the 
stress laid by the accuser upon the Homeric quotation {Iliad ii. 
18^202) — ^which ends with the lines arpe/iA^ i^o, kcu 

aXXuiv fJLvOov 01 <rco ifUprepoi tUn* erv 8’ d9rroA.c/io« icai 

dvaXKts, oiJTi rroT* cv ivaplOfJM^ oiJt* A'l fiovXj • — 

becomes intelligible if we may suppose that Socrates, like 
Theramenes, wished to restrict the franchise to those who were 
rich enough to serve as hoplites at their own expense. Thus, as 
might have been anticipated, Socrates was a ** moderate,” and 
the treatment which he received from both the extreme parties 
suggests — even if with Grote we reject the story told by Biodorus 
(xiv. 5), how, when Theramenes was dragg^ from the altar, 
Socrates attempted a rescue — ^that his sjjmpathy with the 
moderate party was pronounced and notorious. Even, in the 
moment of democratic triumph the ‘^moderates” made themselves 
heard, Phormisius proposing that those alone should exercise 
the franchise who possessed land in Attica; and it is reasonable 
to suppose that their position was stronger in 399 than in 403. 
These considerations seem to indicate an easy expiration of 
the indictment of Socrates by the democratic politicians. It 
was a blow struck at the moderates,” Socrates bei^ singled 
out for attack because, though not a i^fessional politician, he 
was thi very type of the malcontent party, and had done much, 
probably more than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarcliical, were 
confusedly hostile to the ” nnmixed democracy.” ffis eoemtai- 
city and heterodoxy, as Vdl as the personal animositiw which he 
had provoked, doubtless epptributed, as his accusexs had for^ 
seen, to bring about the conviction; hut, in the judgment of ^e 
present writer, it was the fear of what may be called ” philo- 
sophy radicalism ” which prompted the aCtiofl of Mdetus,' 
Anytus and Lycon. Tlie result did not disatoomt their expecta- ‘ 
tions. Tl^ friends of Socrates abandoned the atn^le and 
retir^ into exile; and, when they returned to Athemi,.the most 
pxotainent of them, Plato, was cwreffil to Wmself to 

theory, and to aimounce in cxj^pbalic terins ’w^dmwaj from 1 
the practical politics of his naUve city. / . 

and £>o«lWns.--S6cmtes was not a ^<pidk»oph6r/^ norr 
yet but ftether an ** educator/^ havikig lor ttS fw^on 

totiSe. and rel>ake " (Plato, 

in Oxkthittii ‘his life's work it w ptoper toiaskij not "What was^liis 
philosophy ? but What was his theory, and what was hii pxacty » 
of Muomoh ? It is true llbat he was Isrought * to his theory ;of 
e<!hidatiOn by 'the Study of pffevtous philoSoptoeSi^;sad ^ 
psactkeled tO'thb' Platonic’ revival but to attribute to 1 him philo- 
wphy*. except in that loose sense to which tMosophy to aiertoed^ 
one who, d«iytoa the ektstenoe of such afthing, cmi give aii>aocoiist 
o^htedisbeHef, totahdeading and even eteoaeovi. 



'b theory of education had for its basis a piOiDiiad and 
consistetit sceptioistn; that iS to say. he not only rejeoted the con- 
flicting theories of the - physicists— *of whom “ 
conceived existence ae a unity, f others as a plurality; ^W**^*?*: 
some affirmed perpetual motion, others perpetual rest; some 
declared becoming att<k perishing to be universal, others altogether 
denied such things^"— but also condemned, as a futile attempt 
to transcend the limitations of human inteUigence, their 
their " pursuit of - knowledge for its own sake." Unconsciously^ 
or more probably consciouMy, Socrates rOstod^ has scepticism upon 
the Protagoreon doctrine that man is the measure of ms own sensa- 
tions and feelings: whence he inferred, not only thab knowledge 
such as the philosophers had sought, certam kn ' ' 
nature and its laws. Was unattainable, but also that .he 
any other person had authoiity tooverbeaj the optoioxwof a 
orpowertoconvey instruction to one who baud it not. AccOi^i 
whereas Protagoras and others, abandoning physical speoula-Bon 
and coming furwatd as teachers of culture, clanned lor tisemselves 
in this new field pewer to instruct and authority to dogmattoe, 
Soexates, unable to reconcile himself to this inconsistency, proceeded 
with the investigation of principles until* he iound a restixw-plaoe, a 
iroC vru, in the distinction between good Ond evil. Wnile adl 
opinions were equally true, of those opinions which were capaUe ot 
being trankated into act some, he conceived, were as working 
hypotheses more serviceable thim others* It was here that the 
function of such a one as himself began. Though he had neither 
the light nor toe power to force his opinions upon another, be might 
by a systematic interrogatory lead another to substitute a better 
opinion for a worse, just as a physician by appropriate remedies 
may enable his patient to substitute a healthy sense of taste for a 
morbid one. To administer such an interrogatory and thus to be 
the physician of souls was. Socrates thought, bis divinely oj^Miinted 
duty ; and. when he described himself as a " talker " or " convetoer." 
he not only negatively distinguished himself from ; those . who, 
whether philosophers or sophists, called themselves " teachers- 
(8t8<(flrsa\oi), but also positively indicated the method of > question and 
answer iniuKtierueti) Which he consistently preferred and habitually 
proctisea. 

That it was in this way that Socrates was brought to regard 
** dialectic/* ** question ana answer/* as the oxfly admissible method 
of education is, in the opinion of the present writer, no 
matter of mere conjecture. In toe review of theorise 
of knowledge which has come down to ns in Plato's . 

Theastetus mention is made ( 179 oB) of certain "incomplete 
I'rotagoreans," who held that, while all opinions are ^equally 
true, one opinion is better than another, and that the wise 
TUflu ** is one who by his arguments causes good (pinions to take 
the place of bad ones, thus refonning toe soul of toe individual bf; 
the tows of a state by a process sim&r to that of toe physidski 
the farmer (z66 D seq.); and toese " incom|4eto Ftotagoreaas '' arer^ 
identified with Socrates and toe Socratics by their insistence (l^ 
upon the characteristically Socrotic distinction between dispujtotion 
and dialectic, as well as by other familiar traits of Socratlc convene* 
In fact, this passage becomes intelligible and significant if. -it is 
supposed to refer to the historical Socrates; and by teaching ns to 
regard him as an " incomplete Protagorean " it aupplkn toe link 
which connects his philosophical scepticism with, hw* dielectical 
theory of education. It to no. doubt possible that Spemtes wee 
unaware of toe closeness of Ms relationship to PtotagorasQitolt 
fact, once stated, hardly admits of quesitiom I V 

In the plication of the " dialectical " or " maifM^tto /* xjE^ethpd 
two processes are dtottngutohable— the destructivejproQess^ by wMchi < 
the worse opinion was eradicated,, and toe constructive . < ■ 

process, by which the better opinion was induced. ; In - 

general it wee not mere ignorance 'f- with wtohK,r7lT""ru 
Socrates had to contend, but. " ignoxance, tmtotaktog rtitod^i^to^^ 
knowledge" or "false conceit of wisdom ,mprf jetuhtWO 
and a more fonnidgbto foe, who, safe sot long , as h^. 
in Ms- intrenohoasfnts, must be drawn from ;th 0 m».tcircnmv 4 nto<^» 
and surprised, Aodoxdingly , taking his departme ,from>amo^ar-, 
ently remote principle or proposition .to itoich .fheM^StoPPi^Snt 
yitoled A ready assent, jSoemtes vrould dcaw ifroni it an 
but undeniable consequence which was plainly inconsistent wito tpe 
opinion impugned* sn this way he brought ihis interlpentox < 
judgment upon himself, and reduced him to, a;atate^of. !' idoubt . . ot , 

pexplemty - ".Before I ever met you/^uays Mpnq.in 

toe omloi^e which pW^ his name I, was told 

that yon spent your , time in doubting and leading, otoc^ todonb^;. 
andit is a'fact .that yiour witcheriesand speUflyhaye, ,brofightexto}to 
that loondition y you are like toe torpedo.: go fit .benumto any spne 
who appsoBches at^ 

,and:m| " * 

Even 


. j^sothgt l! have no answer 

happened, toe respnudimti. baffied 
by ihetflwxyl or. idastnuotive vmm^ at thisipobri witodWifrpm 
the iiiquiry>[hiihad,in Socratjs'hiudiqwit, gaiued jometolngUqri 
wtoei:em)<eracriy. bring ignmi^y ho to suppose^ to W 

ksowto^inow^bring ignorant haws* in sgnmsgnftcfmecioi^g^ 
I, and accordingly w smd. bo lor toe futiteorpiciWicirlfte^Bp w 


Ignorance, 
in action* 


iil, however, havoig been thus convinced ^ol ignoniuce* 
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the respoadent did not shrink from a new efik>rt, Socra^'. was 
ready to aid him by further questions of a suggestive sort. Consis- 
tent thinking with a view to consistent a6tion being the end of the 
inquiry, Socrates iwould direct the respondent's attention to instances 
analogous to that in hand, and so l^d him to frame for himself a 
generalieation from which the passions and^the jprejudices of the 
moment were, as far as might be, excluded. In this constructive 
process, though the element of surprise was no longer necessary, the 
interrogative fonn was studiously preserved, because it secured at 
each step the conscious and responsible assent of the learner. 

Of tiie two processes of the dialectical method, the iKryxoi or 
destrtMOtive process attracted the more attention, both in conse- 
u t St a of its novelty and because many of those who 

MmtAmnd unwilUttgly submitted to it stopped short 

stage of “ perplexity." But to Socrates and his 

mapaoa* intimates the constructive process was the proper and 
necessary sequd. It is true that in the dialogues of Plato 
the destructive process is not always, or even often, followed by 
construction, and that in the Memorabilia of Xenophon construction 
is not always, or even often, preceded by the destructive process. 
There is, however, in this nothing surprising. On the one hand, 
Xenophon, having for his principal purpose the defence of his master 
against vulgar emumny, seeks to show by elective examples the 
excellence of his positive teaching, and accordingly is not careful to 
distinguish, still less to emphasize, the negative procedure. On the 
other hand, Plato, his aim Ming not so much to preserve Socrates's 
positive teaching as rather by written words to stimulate the reader 
to self*8crutiny, just as the spoken words of the master had stimu- 
lated the hearer, is compelled by the very nature of his task to 
keep the constructive element m the background, and, where 
Socrates would have drawn an unmistakable conclusion, to confine 
himself to enmmatical hints. For example, when we compare 
Xenophon's Memorabilia, iv. 6, 2-4, with Plato’s Euthyphro, we 
note that, while in the former the interlocutor is led by a few sugges- 
tive questions to define " piety " as " the knowledge of those laws 
which are concerned with the gods," in the latter, though on a 
further scrutiny it appears that piety ” is “ that pan of justice 
which is concerned with the service of the gods," the conversation 
is ostensibly inconclusive. In short, Xenophon, a mere reporter 
of Socrates's conversations, gives the results, but troubles himself 
little about the steps which led to them ; Plato, who in early manhood 
was an educator of the Socratic type, withholds the results fhat he 
may secure the advantages of the elenctic stimulus. 

What, then, were the positive conclusions to which Socrates 
canried his hearers ? and how were those positive conclusions 
obtained ? Turning to Xenophon for an answer to 
iaauatwa questions, we note (1) that the recorded conversa- 

concemed wim practical action, political, 
uanmmom, or artistic; (2) that in general there is a process 

from the known to the unknown through a generalization, expressed 
or implied : (3) *^hat the generalizations are sometimes rules of con- 
duct, ittstifi^ by examination of known instances, sometimes 
definitions similarly established. Thus, in Memorabilia, iv. i, 3, 
Socrates argues from the known instances of horses and dogs that, 
the best natures stand most in need of training, and then applies 
the generalization to the instance under discussion, that of men; and 
in iv, 6, 13-14. he leads his interlocutor to a definition of " the good 
citizen," and then uses it to decide between two citizens for whom 
respectivdy snperiority is claimed. Now in the former of these 
cases the process — which Aristotle would describe as " example " 
(tropdllfiYpa), and a modem might regard as " induction " of an 
uncritical sort— aufficiently expiains itself. The conclusion is a 
provisional assurance that in the particular matter in hand a certain 
course ol action is, or is not, tp be adopted. But it is necessary to 
say a word of ex^nation about the latter case, in which, the goneral- 
izatioh being n definition, tbat is to say, a declaration that to a 
given term me interlocutor attaches in general a specified meaning, 
the conclusion is a provisiohal assurance that the mterlocutor may, 
or may not. without falling into inconsistency, apply the term m 
question ton certain person or act. Moral error, So^ates concaved, 
is largely due to the misapplication of general terms, which, once 
afi&xed to a person or to an act. possibly in a moment of passion 
or prejudice, too often stand in the Way of sober and careful relation. 
It in order to exdfide error of this sort that Socrates insisted 
upon hoMkov with htuKTMoi \iyoi for its basis. By 

reqidling a definition and the reference to it of the act or person in 
qhestiom he sought to secure in the individual at any rate consistency 
of thoumt, and, in so far. consistency of action. Accordingly he 
spent hit life in seeking and hdping others to seek " the what " 
(t^ rf), or the definition, of the various words by which the mo^ 
quality of aietions is described, valuing the results thus obtsined 
not as eontributknn to knowledge, but as means to right action in 
the multilarious relations of life. 

While, however, Socrates sought neither knowledge, which in 
the strict sense of the word he held to be unattainable, nor yet, 
^*oept as a means to right action, true o^nion, the 
Obsarvatien acoumulirtsd until tl^ fonned. 
^ tpefhaps a system of ethics, but at any rate 
a body od ethiesA doctrine/ lumstif blessed wiili a will so powerful 


that it moved almost without friction, he fell into the error of 
ignoring its operations, and was thus led to regard knowledge as the 
sole condition of well-doing. Where there is mowledge — ^that is to 
say. practical wisdom the only knowledge whldi he 

recogmzed — right action, he conceived, follows of.itaen; for no one 
knowingly prefers what is evil; and, if there are cases in which, men 
seem to act against knowledge, the inference to be drawn is, not that 
knowledge and wrongdoing are compatible, but that in the cases 
in question the supposed knowledge was after all ignorance. Virtue, 
then, is knowledge, knowledge at once of end and of means, irre- 
sistibly realizing itself in act. Whence it follows that the several 
virtues which are commonly distinguished are essentially one. 
" Piety," " justice," " courage" and ‘^temperance " are the names 
which " wisdom " bears in difiei’ent spheres of acrion ; to be pious is 
to know what is due to the gods ; to be just is to know what is due to 
men ; to be courageous is to know what is to bo feared and what is 
not; to be temperate is to know how to use what is good and avoid 
what is evil. Further, inasmuch as virtue is knowledge, it can 
be acquired by education and training, though it is certain that 
one soul has by nature a greater aptitude than another lor such 
ac^sitiun. 

But, if virtue is knowledge, what has this knowledge for its object ? 
To this Question Socrates replies, Its object is the Good. 'S^al, 
then, is tne Good ? It is the useful, the advantageous. . 

Utility, the immediate utility of the individual, thus ^ 

becomes the measure of conduct and the foundation ^^oooa. 
of all moral rule and legal enactment. Accordingly, each pre- 
cept of which Socrates delivers himself is recommended on the 
ground that obedience to it will promote the pleasure, the 
comfort, the advancement, the well-being of the individual; and 
Prudicus's apologue of the Choice of Heracles, with its commonplace 
offers of worldly reward, is accepted as an adequate statement of 
the motives of virtuous action. Of the graver difficulties of ethical 
theory Socrates has no conception, having, as it would seem, so 
perfectly absorbed, the lessons of what Plato calls political virtue ” 
that morality has become with him a second nature, and the 
scrutiny of its credentials from an external standpoint has ceased 
to be possible. His theory is indeed so little systematic that, 
whereas, as has been seen, virtue or wisdom has the Good for its 
object, he sometimes identifies the Good, with virtue or wisdom, 
thus falling into the error which Plato {Republic, vi. 505 C), perhaps 
with distinct reference to Socrates, ascribes to certain " cultivated 
thinkers." In short, the ethical theoiy of Socrates, like the rest of 
his teaching, is by confession nnscicntmc ; it is the statement of the 
convictions of a remarkable nature, which statement emerges in 
the course of an appeal to the individual to study consistency in the 
interpretation of traditional rules of conduct. For a critical exami- 
nation of the ethical teaching which is here described in outline, sec 
Ethics. 

The Socratics. 

It has been seen that, so far from having any system, physical 
or metaphysical, to enunciate, Socrates rejected " the pursuit of 
knowledge for its own sake " as a delusion and a snare,— ^ 
a delusion, inasmuch as knowledge, properly so called. 
is unattainable, and a snare, in so far as the pursuit of 
it draws us away from the study of conduct. He has therefore no 
daim to be regarded as the founder of a philosophical schooL But 
he had made some tentative contriburions to a theory of morality; 
he had shown bote in his life and ^ his death that his principles 
stood tee test of practical application; he had invented a metnod 
having for its end the rectincation of opinion; aifd, above all, he 
had asserted " tee autonomy of the mdividual intellect" , Accor- 
dingly, not one school but several , schools sprang np amongst his 
associates, those of teem who had a tern for speculation talcing 
severally from his teaching so much as ineir pre-existing tendencies 
and convictions allowed teem to assimilate. Tims Aristippus of 
Cyrene interpreted bedonistically the theoverttckl morality; Antis- 
teenes the Cynic copied and caricatured the austere example; 
Euclides of Megara practised and perverted the elenctic method; 
Plato tee Academic, accepl^g tee whole of tee Socratic t^ching, 
first developed it barmbmously in the sceptical spirit of its author, 
and afterwards, conceiving that he had ^ound in ‘Socrates’s agnosti- 
cism tee germ of a philosophy, proceeded to construct a system 
wlfich teould embrace at 01^ ontology, phyipcs^ and ethics. From 
tee four schools thus estaoHshed sprang subsequently four other 
schools.— tee Epicuteame' bring the nateral luecessors of the Cyie» 
naics, tee Stoics of the Cynics, tee Seeptics of the and the 

Peripatetics of the Academy. In this way the teaching of Socrates 
made itself felt throughout itee wholeof the post-Sociutip pl^Uoaophy. 
Of the influence whm he exercised upon Aristippus, Antisteenes 
and Euclides, the " incomplete Socratics," as they are commonly 
called, as wril u upon the " oomplete Socratic," Plato, soraeihing 
must now be said. a. ' ' 

The " Incomplete iSocratics " were, tern Sooafees, scepticsfjbnt, 
whereu Aristippus,, who woms to have been in contact with ^Pro- 
tagoreunismbefore hio made acquaintance with Socrates, . . 

came to scepticism, as. protagorae had done, from tee , 
standpoint of the pluralists, Aatisteenes, like Ids, , r, 

former master GorgiM, and EuoUdee, in whom tpo.: ancients 



rightly a satdeBsor bf ’ Zeno, came to soepticism from the stand* 
point Of Bleatic henissi. In other words, Axistippus was sceptical 
because,, taking into account, the subjective element in sensation, 
he found hims^ coznpelLcd to regard what are called things as 
successions of fecUhgs, which feelings are themselves absolutely 
distinct from one another; while Antisthenes and EucUdee were 
sceptical because, like Zeoo, «they did not understand how the same 
thing .could at toe same momiont bear various and inconsistent 
emto^tSv'and consequently conceived all predication which was not 
id^enticai to be illegitimate. Thus Aristippus recognized only 
feelings, denying things; Antisthenes recognized things, denying 
atrtnlmtioxis; and *it is probable that in this matter EucUdes was at 
one with him. Bor, though since Schleiermaclier many historh^, 
unnecessarily identifying the jplxoi of Plato's with 

the Megs^ians, have ascribed to Eudides a theory of '* ideas,** and on 
the strength of toas single passage thus conjecturally inte^rcted 
have a<Med a new chapter to the history of Megarianism, it is difhoult, 
if not impossible, to see how, if toe fiounder of the school had broken 
loose from the trammels of the Zenonian paradox, his successors, 
and amongst them Stilpo, should have reconciled themselves, as 
they certa^y did, to' the Cynic denial of predication. 

Mtoilc toe *' incomplete Socratics ** made no attempt to oveipass 
the limits 'which Socrates had imposed upon himself, within those 
limits they occupied each his department. Aristippus, a citizen 
of the world, drawn to Athens by toe fame of Socrates, and retained 
there by the sincere afiection which he conceived for him, inter- 
preted the ethical doctrine Of Socrates in accordance with his own 
theory of pleasure, which in its turn came under the refining influence 
of Socrates's theory of tpftSpijerts. Contrariwise, Antisthenes, a 
nigged but not ungenerous nature, a hater of pleasure, troubled 
himself little about ethical theory and gave his life to the imitation 
of hismasitor’s asceticism. Virtue, he held, depended upon " works,** 
not upon arguments or lessons; all that was necessary to it was the 
strength of a Socrates (Dlog. Laftrt. vi. ii). Yet here too the 
Socratic theory of <f>p6vriffis had a qualifying effect; so that Cyrenaic 
hedonism and Cynic asceticism tometimes exhibit unexpected 
approxima^tions. The teaching of Euclides, though the Good is 
suli supposed to be toe highest object of knowledge, can hardly be 
said to Wve an ethical element; and in consequence of this deficiency 
the dialectic of Socrates degenerated in Megarian hands, first into a 
series of exercises in fallacies, secondly into a vulgar and futile eristic. 
In fact, toe partial Socraticisms of the incomplete Socratics neces- 
sarily suffered, even within their own narrow limits, by the dismem- 
bennent which the system had undergone. Apparently the maieutic 
toeory of education was not valued by any of the three; •and, however 
this may be, they deviated from Socratic tradition so far- as to 
estibUsh schools, and, as it would seem, to take fees like the profes- 
sional educators called Sophists. 

Of the relations in which the metaphysic of Plato stood to the 
Socratic search for definitions there are oi necessity almost as many 
theories as there are interpretations of the Platonic 
Pia<o«« system. Hence in this place the writer must content 
j mmsclf with a summary statement of his own views. 
Initiated into philosophical speculation by the Hera- 
Ttt09rf§$> (jiitean Ctatylus, Plato began nis intellectual life as an 
absolute sdcptic, toe' followers of Heraclitus having towards the 
end of toe 5th century pushed to its conclusion toe unconscious 
scepticism of toair tpaster. There would have been then nothing 
to :^bvdke surprise, if, leaving spebulation, Plato bad given himself 
to pdutics. In' 407, however, he becaitle acquaiifted with Socrates, 
who’ ^ve to' his thoaghts a new direction. Plato now found an 
occui&tibfi for mis ihteuectual energies, as Socrates had done, in the 
scrdtltiy of his helidfs and the systematization of his principles of 
actiqn. ^Ifft it not until tiie ibatastrophe of 3^ that Plato gave 
himseli to his life> work. An exile, cut off from political ambitions, 
he ca& forward as toe author Of diakigues whiOh aimed at producing 
upon readers toe same effect which the voice of the master had pro- 
duced upon heardrs. Pbt a' ‘time’ he was content thus to follow in 
toe stops of Socrates, and of this period we have records in those 
di^QgrlM which axe COmmOnlV designated Socratic. But Plato had 
too d^ded a befit for mCta^hysice to linger long over propaedeutic 
studies, craving knowledge— not meri^ provisional and subjective 
kndiVlodgfi of ’ ethical conc^ts, such as that which had satisfied 
Socratesrbfit knowledge of toe causes and laws Of the universe, such 
ab ^that which the phyticlsts had Sought-^he asked himself what 
was nee'esfe^ that toe right opinion which' Socrates had obtained 
by ab^tiaWfifi ftbm patticdlar Itistances might be converted into 
“ knowledge **'bitipeny So called. In this way Plato was led to 
assumes eyeiY' ketotic nnlvetsa) a correspofi<Hng unitW, etotnal, 
supnkenshal, tobe toe cause of those p^culars Whidh 
1 by toe coffitoon name. Qp ^this assumption the Socratic 
i hr stiitoment of toe “ what ** of the universkl, behig ob^ 
^*^'^^is^tipfi of particulars, in some' sort represented toe 
“ftoxfi which toey derived toeirchaxactorifitks, 

P Was •yaiiiabler but, inasmuch all the indpectidn cd toe 

p4rticWeat8 'Wiia'bdrtial a^ imperfejct, toe Socratic defittitioo was 
Shiya’bartial^ah^ttiporfdrtrepr^ of the eternal; immutable, 
How, then, wad the imperfect representation 
df^ idea to be cOxfVertod Into a perfect representation ? To tiiis 
question Plato’s answer was vague and tentative. By constant 
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revrfmn of the provisional definitions which impextoctly re^esented 
toe ideas he hoped to brfpg them into such shapes that they should 
culminate in the definition of the supreme principle, the Good, 
from which the ideas themselves derive their bemg. If in this way 
we could pass from uncertified general notions, reflections of ideas, 
to the Good, so as tmbe able to say, not only that the Good causes 
toe ideas to be what they are, but also that toe Good causes the ideas 
to be what we conceive them, wo might infer, he thought, ttot our 
definitions, hitherto provisional, are adequate r^resentations ot 
real existences. But the Platonism of tois period had another 
ingredient. It has been seen that the Eleatio Zeno had rested his 
denial of plurality upon certain supposed difficulties of predication, 
and that they continued to perplex Antisthenes as wdl as perhaps 
Euclides and others of Plato's contemporaries. These dimculties 
must be disposed of, if the new philosophy was to hold its ground ; 
and accordingly, to the fundamental a.sserlion of the existence ol 
eternal immutable ideas, the objects of knowledge, Plato added two 
subordinate propositions, namely, (i) *' the idea is immanent in the 
particular," and (2) " there is an idea wherever a plurality d particu- 
lars is called by toe same name." Of these propositions the one.was 
intended to explain the attribution of various and even inconsistent 
epithets to the same particular at the same time, whilst toe other 
was necessary to maxe this eo^anation available in the case of 
common terms other than the. Socratic universale. Such was the 
Platonism of too Republic and the Phae^, a provisional ontology, 
with a scheme of scientific research, which, as Plato honestly con- 
fessed, was no more than afi unrealized aspiration. It was the non- 
Socratic element Which made the weakness of this, the earlier; theory 
ol ideas. Plato soon saw that toe hypothesis of tius/idea's imm a n ence 
in particulars entailed tlie sacrifice of its unity, whilst as a toeory 
of predication that hypothesis was insufficienl, because applicable 
to particulars only, not to the ideas themselves. But wito clearer 
views about relations and negations the paradox of Zeno ceased 
to perplex; and with the consequent withdrawal of the two supple- 
mentary articles the development oi the fundamental assumption 
of ideas, eternal, immutable, suprasensualj^might be attempted 
afresh. In the more definite theory which Plato now propounded 
the idea was no longer a Socratic universal perfected and hyposta- 
tized, but rather the perfect type of a natuw kind^ to which type 
its imporfoct members wore related by imitation, whilst this ration 
was metaphysically explained W means of a " thorouglwoing 
idealism " (R. D. Archer-Hind). Thus, whereas In the earlier toeory 
of ideas the ethical universals oi Socrates had been held to have a 
first claim to hypostatization in the world .of ideas, they are now 
peremptorily excluded, whilst the idealism which reconcims plurality 
and unity gives an entirely new significance to so much of the. Socratic 
element as is still retained. 

The growth of the metaphysical system necessarily influenced 
Plato's ethical doctrines; but here his final position is less remote 
from that of Socrates. Content in the purely Socratic rnmeei*m 
period to elaborate and to record ethical definitions 
such as Socrates himself might have propounded, Plato, 
as soon as the theory of ideas offered itself to his 
imagination, looked to it for toe foundation of ethics as of all other 
sciences. Though in toe earlier ages both of the individin^ and of 
the state a sound utilitarian mor^ity of the Socratic sort was useful, 
nay valiiable, the morsUity of the future should, he thought, rest 
upon the knowledge of the 'Good. 'Such is the teaching cd 'the 
Republic. But with the revision of the metaphysical system came 
a complete change in the view which Plato took of ethics and, its 
prospects. Whi&t in toe previous period it had ranked as toe first 
of sciences, it was now no longer a science; because, though Good 
absolute still occupied the first place, Good relative and all Its various 
forme--*ju6tice, temperance, courage, wisdom^not being ideas, 
were incapable of being ** knowoi." Hence it is that toe ethicgl 
teaching of the later dialogues bears an intelligible, though perha 
unexpected, resemblance to the simple pracncal teaching 
unpmlbsophical Sotrates. ' 

Yet throughout these revolutions of doctrine Plato Was ever. true 
to toe Socratic theory of education. His mannw indeed changed; 
for, whereas in the earlier dialogues the characteristic^ ol toe master 
are studiouriy and skilfully preserved, in the later dlgloguea ^crates 
first betomes metaphysical, thien Ckases to be protagonist, and at 
last disappears from the scene. But in toe later dialogues, as in the 
earlier, mto’a aim is the aim which Socratea in his conversation 
never .lost sight of, pamely, jhe diglecricgl hni^Qvpment of the 
learner. ^ 

BtpLioGRApnv.— Of toe histories m Greek philbsophy the most 
convenient for toe Study of Socrateses life and work is Zeller's BkUo- 
mpi/iw d. Gmoken; The part in question has been translated I into 


E^lish lunder the .title d SQcretU$ and ^,Sqcva^ SckpojsXJjx^n, 
1 877k, JFp*i a list of special twtism, see,Ueb<^eg in dBGmndriss d. 
\ PInhsdphis. The loUawtog 'tources 0^ ^Mkdition 


mentioned : F; SchMerfnacher, d/ Werth 

iK^en/' in. Abh^^ d. berUnet Aka4i dL WssisnsdA. 


i, .and, , i«v 

^jrali jn _the Pl^tWhgec^ 


ipg, tianelat^; C- 

_ Museum (Cam|^ge, 183^),. d. 

538 " 5 i 5 : L- "P* Leiut, t>u Vimon de Soci^efte (FWls, 1836. 183Q, 
ttfvmM by E. Littrb ill Mideeifib sf 18751); G. 

Grote, History of Greece, ch. Ixviii., and Plato and the CHher Companions 
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of SokvaUs (London. 1865); C. F. Hennnnnt De Socfatis 
iofibui (Gdttingen, 1854) ; W. H. Thompson, The Phaedrus of Plato 
(London, 1868), Aj^ndix 1 .; Joel, Dof ecHte %md der Xenophontisohe 
Sokrates (1901). For the view taken in the present article with 
regard to the hufi6vu>v, see the writer's paper On the Iaifi6vi0v oi 
Socrates," in the Journal of Philology, v.; and cf. Chr. Meiners, 
Vermisekto philos^kische Sehriften (Lieipsig, 1776)—" in moments 
of ' Schwftrmerei ' ^crates took for the voice of an attendant genius 
what was in reality an instantaneous presentiment in regard to the 
issue of a contemplated act . " For a fuller statement of the writer's 
view of Plato's relations to Socrates, see a paper on Plato's Republic, 
vi. 509 D seq. . in the] oumal of Philology, vm, x., and a series of papers 
on " Plato's Later Theo^ of Ideas," in vols. x.. xi., xiii., xiv.. xv.. 
XXV. of the same periodical. 

See also Sophists and Ethics. (H. Ja.) 

SOCRATES* the nameof a famous sth-century church historian. 
In the course of tht last twenty-five years (425-450) of the reign 
of Theodosius II. (the first thoroughly Byzantine emperor) at 
least six church histories were written in Greek within the 


Pamphilus* Apologia pro Origone, (On his sources see Jeep, 


|pp. Z49 s^q.)* but without 
lostorgius. As regards 


and especially Geppert.) Jeep alleges 
adequate proof, that he made use of _ 

profane history his materials were exceedingly defective. Thus, 
for example, he confesses that his reason fprnot giving ^naccount 
of the wars of Constantine is his inability to ascertain anything 
certain about them (v. praij,). His re^cmings by Olympiads 
are generally wrong, the error arisii^ cliicfiy ^m (arfdessnesS. 
He is greatly indebted to oral tradition and to the testimony of 
eyewitnesses, especially of members of the Novatian community 
in Constantinople; some things also he has set down from per- 
sonal knowledge. The contents of the closing books are for 
the most part derived from oral tradition, from the narratives 
of friends and countrymen, from what was still generally known 
and current in the capital about past events, and from the 
ephemeral literature of the day. 


limits of the Eastern Empire — those, namely, of Philostorgius 
the Arian, of Philip of Side, of Socrates, of Sozomen, of Theodore t 
and of Hesychius. Of these the first, no longer extant except 
in fragments, seems to have been the most important. Those 
of Fhuip and of Hesychius (the former an untrustworthy and 
dreary performance mentioned by Socrates [vii. a6, 27]) have 
also perished. The remaining three are now our main sources 
for church history from Constantine to Theodosius II. None of 
them has ventured upon a fresh treatment of the period dealt 
with by Eusebius; all three begin their narratives about the 
point where his closes. In the West the Church History of that 
author had already been continued by Rufinus and his Chronicle 
by Jerome, and the work of Rufinus was certainly known to the 
Byzantines. Nor did these write independently of each other, 
tor Sozomen (^.®.) certainly had before him the work of Socrates, 
and Theodoret (^.t;.) knew both of them. The three histories 
together became known in the West from the 6th centuiy through 
the selection which Cassiodorus caused to be made from them, 
and it is to this selection (if we leave Rufinus and Jerome out of 
account) that the middle ages were mainly indebted for all they 
knew of the Arian controversies, and of the period generally 
between the Councils of Nice and Ephesus. 

The EKxAi;<riaoTiir^ Urropia of Socrates, still extant in 
seven books, embracing the period from 306 to 439, was written 
in 439, or within a few years thereafter. He was bom and 
brought up at Constantinople. The date of his birth is uncertain, 
but it cannot have been far from 380. Of the facts of his life we 
know practically nothing, except that he was not a cleric but a 
scholasticus ” or advocate. Of the occasion, plan and object 
of his work he himself Informed us in the prologues to his 
first, second, fifth and sixth books. It is (Micated to one 
Thcodorus, who had urged him to write such a history. He 
had no thorough preparation for the task, and for the period 
down to the death of Constantins (361) was practically dependent 
on Rufinus. After his work was finished he became a student 
of Athanasius’ writings and came to see how untrustworthy his 
guide had been. He accordingly rewrote his first two boo^ fsee 
H. E, ii. i) certainly before 450 and probably before 444 (see 
Geppert, p. B), and it is only this revision that has reach^ us. 
Ihe chiei sources from which he drew were; (i) the Church 
History, the Life of Constantine and certain theological works of 
Eusebius ; (2) the ChMch Eistosyol Rufinus; (3} certain wotks of 
Athanasius ; (4^ the no longer extant Swaywy^ 
of the Macedonian and semi*Arian ^Sabinus— a collection of acts 
of cotJttcils with commentaries, brought down to the reign of 
Thepdps^ 1 . (this was a main source) ; (5) the, ConstanHnopolitan 
Chrmide; ( 6 ) possibly a collection of imperial biographies; 
<7) lists of bishops; (8) collections of letters by members of 
Arian and orthodox parties. He also used writings of Oraory 
Thaumaturgus^AjeheJaus^ Acacius, Hiidymus, George of I^^cea, 
Gregory Naxianzen/ Timothy of Bfryfm (see Lietzmann, 
ApoUinaris vonLaoiieea, p. 44)^ Nestorius^Eusemus Scholasticus, 
Ph^ of Side, Evagrios, Palladius, Euttiepius, the en^eror 
Julian imd orations ^ibanitis and lhmj|$titis; and he was 
apparently acquainted with some of the works of Origen and with 


The IheologiMl position of Socrates, so far as he can be said to 
liave had one, is at once disclosed in his unlimited admiration for 
Origen. All the enemies of the great Alexandrian he regards 
merely as empty and vain obscurantists; for the orthodoxy of his 
hero he appems to Athanasius. Closely connected with his high 
regard for Origen are his appreciation of science generally and the 
moderation of his judgment on all dogmatic questions. According 
to him, 'tKKiifviKh raibtia is quite indispensable within the Church; 
many Greek philosophers were not far from the knowledge of God, 
as is proved by their triumphant arguments against atheists and 
gainsayers oi divine providence. The apostles did not set them- 
selves against the study of Greek literature and science; Paul had 
even made a thorough study of them himself. The Scriptures, it 
is true, contain all that ap^rtains to faith and Ufe, but give no 
clue to the art of confuting gainsayers. Greek science, therefore, 
must not be banished from the Church, and the tendency within the 
Church so to deal with it is wrong. This point of view was the 
common one of the majority of educated Chnstians at that period, 
and is not to be regarded as exceptionally liberal. The same holds 
true of the position of Socrates in regard to dogmatic questions. 
On the one hand, indeed, orthodoxy and heresy are symboUzed to 
his mind by the wheat and the tares respectively ; he clings to the 
naive opinion of Catholicism, that contemporary orthodoxy has 
prevailed within the Church from the first; he recognizes the true 
faith only in the mystery of the Trinity; he judges heretics who have 
been already condemned as interlopers, as impudent innovators, 
actuated by bad and self-seeking motives; he apologizes for having 
so much as treated oi Arianism at all in his history of the Church ; 
he believes in the inspiration of the ecclesiastical councils as much as 
in that of the Scriptures themselves. But, on the other hand, he 
takes absolutely no interest in dogmatic subtleties and clerical 
disputes; he regards them as the som’c^ of great evUs, and expresses 
his craving for peace : " one ought to adore the inofiablc mystery 
in silence." This attitude, which was that of most educated 
Byzantine laymen, has in particular cases made it possible fm^ him 
to arrive at veiy firee judgments. Even granting tnat some feeble 
remains of antique reserve may have contributed to this, mid. even 
although some of it is certainly to be sot dpw^ to fils dis^Si^n and 
temperament, still it was his rdigious passivity tha^ here deter- 
mined the character of Socrates and made hiim a typipfd examde 
of the later Byzantine Christianity. If Socrates had iiyed about &e 
year 325, ho certainly would not have ranked himsPlf 9x1 the 4ide pf 
Athanasius, but would have joined the party of mediatiqxL But— 
the 6fM06ai9$ has been laid dowp, find must be recognize as 
correctly expressing the mysteiy; only one ought to re^t ,saB^ed 
with that word ami with ue, Tepudiatiop pf A£[ani^. Anything 
more, every new distinction, is mischievous. The controversy in 
its details is a yvKxofMxia to himnlull of misunderstantBnkis- 
times be gives prominence, and cprreptfy, to t)^e .fa9t that the 
disputants, partisaly .failed to undemtand ^e another becausp they 
baa separate interests nt.^eart^those on, the one ^ide desiring above 
ev«ytning to guard agfdnst TOlythtii8m,/1fh<>sf pq W other bp% 
most afraid of SaboUia^m. He did n 6 t fail., however, to recognizp 
also that the controversies frequently had th4v/opt m mere eniula- 
tion, slander and spphistry. NQt,un|requ^tly,he pas^ vezy sh^r- 
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and b£mds the question* over to the oleigy. For the clem as a 
whole, in spite ot his criticism oi individuals, he has the verylugheat 
respect, as also for the monks, without himself making any inormnate 
religious professions. In a special excursus of considerable len^h 
he has paid a tribute of the li^hest order to moiiachism, and inms 
characterization of Theodosius II. also (where he bias made use 
of the brightest colours) he does not fail to point out that in piety 
the emperor could almost compete with the monks. But, apart 
from these two chapters (iv. 23, vii. 22), it is but seldom t^t one 
could learn from the pages of Socrates that there was such a thing 
as monasticisro in those days. To his mind the convent is not far 
removed from the church, and as a la3rman he is not at all inclined 
to accept the principles of monachism as applying to himself or to 
square nis views of nistory in accordance with them. He has even 
gone so far as formally to express his sympathy with Paphnutius, 
the champion of the right of bishops to marry. 

As a source for the period within which he wrote, the work of 
Socrates is of the greatest value, but as history ** it disappoints 
even the must modest expectations. Eusebius, after all, had some 
conception of what is meant by “ church history.*' but Spates has 
none. “ As long as there is peace there is no material for a history 
of the church " ; but, on the other hand, neither do heresies by rights 
come into the story. What, then, is left for it ? A collection of 
anecdotes and a scries of episodes, in point of fact this is the view 
actually taken by Socrates. His utter want of care and consistency 
appears most clearly in his vacillation as to the relations between 
ecclesiastical and political history. At one time he brings in politics, 
at another he excuses himself from doing so. He has not failed to 
observe that Church and State act and react upon each other ; but he 
has no notion how the relation ought to be conceived. Nevertheless 
his whole narrative follows the thread of political — ^that is to say, 
of imperial — ^history. This indeed is characteristic of his Byzantine 
Christian point of view; church history becomes metamorphosed 
into a history of the emperors and of the state, because a special 
church history is at bottom impossible. But even so one hardly 
hears anything about state or court except ^eat enterprises and 
anecdotes. Political insight is wholly wanting to Socrates; all 
lie orthodox emperors blaze forth in a uniform light of dazzling 
^lendour; even the miserable Arcadius is praised, and Theodosius 
U. figures as a saint whose exemplary piety turned the capital into a 
chnrch. If in addition to all this we bear in mind that in ^ later 
books the historian's horizon is confined to the city and patriarchate 
of Constantinople, that he was exceedingly ill informed on all that 
related to Rome and the West, that in order to fill out his pages he 
has introduced narratives of the most unimportant description, that 
in not a few instances he has evinced his credidity (although when 
compared with the majority of his contemporaries he is still entitled 
to be called critical), it becomes sufficiently clear that his History ^ 
viewed as a whole and as a literary production, can at best take only 
a secondary place. One great excellence, however, cannot be denied 
him, his honest and sincere desire to be impartial. He tried also, 
as fax as ho could, to distinguish between the certain, the probable, 
the doubtful and the untrue. He made no pretence to be a searcher 
of hearts and frequently declines to analyse motiv^. He has 
made frank confession 6f his nescience, and in certain passages 
his critical judgment and sober sense and circumspection are quite 
strikiiig. He writes a plain and unadorned style and shuns super- 
fluous words. Occasionally even there are touches of humour 
and of trenchant satire — always the sign of an honest writer* In 
short his learning and knowledge can be trusted little, but his 
good^ll and strmghtforwardness a great deal. Considering the 
circumstances under which he wrote, it can only be imitter for con- 
gratulation that such a man should have become our informant and 
t^t his work has been preserved to us. 

Finally, it looks as if Socrates was either himseH originally a 
Novatianiet who had afterwards* joined the Catholic Church, or atood, 
thi^gh his ancestors or by education, in most intimate relations with 
the Novatianist Church. In his History he belays , great sympathy 
with that body, has gone with exactness into its history \n Constanti- 
nople and Phryria, and is indebted for much of the material of his 
work to Novatianist tradition and to his intnreoarte With prominent 
membem of the sect. Both directly and indirectly he, has declared 
that Novatianists and Catholics arc brothers, ,that aa such they 
oueht to seek the closest relations with one anq^er, and that ihe 
tomer oiight to enjoy all the privileges of the littoT. His efforts, 
however, had only this result, that he himseli afteSwards fell nader 
suspicion of Novat i a n i am . 
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ValedKs, Halloix, Scaligdr, Ceillier, Cavo, Dupin, Pagi, Ittig, TiUe- 
mont, Walch, Gibbon, ^chroockh, Lardner. See al^ Voss, De 
histor, ^raecis; Fabricius-Harless. Biblioth. gr., vol. vii.; Rdralor, 
Biblioihsk d. Kirchenvaier', Holihausen, De fontibus quilms Socr., 
SoM.f ac Tkeod, in ambenda hisloria saern usi sevnt (GdttingeiL 1825) ; 
Staudlin, Gesch, m. hit, d. A.-G. (Hanover, 1827); Baur, Epoohsn 
(1852) ; Harnack^ *' Socrates u. Sozoinen " in HerzogiHauck's B$«l- 
encyhl., 2nd ed.; Loeschke, " Sokrates ** ibid., 3rd ed. Detached 
details are given also in works upon Constantine (Manso), Julian 
(Miacke, Rode, Neumann^ Rendall), Darnasus (Rade), Arianism 
(Gwatkin's Studies of Artaniem, which gives a severe but trust* 
worthy criticism of Rufinus and discusses the manner in whicli 
Socrates was related to him), the emperors after Julian (De Broglie, 
Richter, Clinton, the Welteeschichte of Ranke^the GsstfA. d. ori 



fdmischen Reiches unter den kaisern Arcadius u, Theod, II, (1885) oi 
Giildenpenning, and the Kaiser Theodosius d, Gr, (Halle, 1878) oi 
Giildenpenning and Iffland, the last-named work discussing the 
relation of Socrates to Sozomen), the barbarian migrations (meter- 
sheim, Dahn), the Goths (Waitz, Bessel, Kauffmann and Scott's 
IXlfilas, 1885). Lastly, reference may be made to Sarrazin. De 
Theodoro Lectors, Theophanis fonte praecipuo. {1881, treats of the 
relation between Socrates and Sozomen, and of the completeness 
of the former's work) ; Jeep, Quellenuntersuch. s, d. griech. Kirchen- 
historikem (1884); Geppert, Die Quellen des Kirchenhistorihers 
Socrates Scholasticus (1898). (A. Ha. ; A. C. McO.) 

SODALTTE^ a group of rock-formii)g minerals comprising the 
following isomorphous species : — 

Sodalite . . . Na4(AlCl)Alo(Si04)j| 

Haiiynite . . . (Na^, Ca)o(l4aS04‘Al)AL(SiQi)« 

Noselite . . . Na^aS04-Al)AL(Si04)j 

Lazurite . . . Na4(NaS*-Al)Al3(SiO^^ 

They are thus sodium (or calcium) aluminium silicates, with 
chloride, sulphate or sulphide. In their orthosilicate formulae, as 
above written, and in their cubic crystalline form they present a 
certain resemblance to the*members of the garnet group. Crystals 
usually have the form of the rhombic dodecahedron, and are 
often twinned with interpenetration on an octahedral plane. 
They are white, or often blue in colour, and have a vitreous 
lustre. The hardness is 5}, and the specific gravity 
These minerals are characteristic constituents of igneous roclw 
rich in soda, and they also occur in metamorphic limestones. 

The species sodalite (so named because it contains soda) occurs 
as well-iormed, colourless crystals in the ejected limestone blocks 
of Monte Somma, Vesuvius, and in the sodalito-syenite of Juliane- 
haab in south Greenland. . Massive bine material is common in the 
claeolito-syenites of soutiiem Norway. Gyer^o-Ditrb in Transyl- 
vania, Mwask in the Urals, Litchfield in Maine, Dungannon in 
Ontario, Ice river in Kootenay county, British Columbm. ftc.; at 
the three last-named localities it is found as large masMS of a bright 
sky-blue colour and suitable for cutting as an oarnamental stone* 
Recently, large masses with a pink colour, which quickly fades on 
exposure to ught, have been met with in elaeolite-pegmatite at 
Kishangarh in Rajputana. Hau3mite, or hafiyne (named after 
R. J. Haiiy), occurs as bright blue crystals and grains in the lavas 
(phonolite, t^hrite, &c.) of Vesuvius, Rome, the Eifel^ .&C. Nose- 
lite, or nosean, is found as greyish crystals in the ssAidme bombs of 
the Eif eL Lazurite is an important constituent, together with some 
haiiynite and sodalite, of lapis-lazuli (g.v.)* (L. J. S*) 

SODEN» It town and spa of Germany, in th^ Prussian pro- 
vince of Hesse-Nassau, pleasantly sitqat^ in tlie vaUey of the 
Sulzbach under the southern slope of the Taunus range> 10 m. 
from Frankfort-on-Main and 4 m. N. frdm Hochst by i!ail. 
Pop. (1905), rqiy. The chid iriterdt of the place Oentto ill its 
hrine springs which are lai^gely impr^atedwitb carbonic acid 
gas and oxide of iron, and are efficacious in chronic catarrh of 
the respiratory orgaiis, in liver and stomadf disorders and 
women’s diseases. The waters are used both iritertia'ny and 
externally, gnd are largely exported. Soddi lozenges 
PasiiUen), condensed from the waters, are also in great repute. 
Soden has a large and well-appointed Kurhaus, an Evangelical 
and a Bionm Catholic church, and a hh^pitd lor mdj|gi|»it 
patiuits* 
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appointed extraordinary professor of divinity. His Arlier j 
works include Philipperbnif (1890) ; “ Untersuchungen ilber | 
neutest. Schriften ” in the Protest Jahrb. theolog, Studim 
und ScknftkommefUar (i895-*^i897) ; Vnd was tut d* evangel. 
Kifche 1 (3rd ed., 1890) ; Reisebriefe aus PaUiiitina (2nd ed.. 1901) ; 
Pal&stina lend seine Gesch, (2nd ed.^ 1904) ; Diewichtigsten Fragen 
itn Leben Jesu (1904); Vrckrisdiche IJteraturgesch, (1904). His 
most important ^ok is Die Schriften des neuen Testaments, in 
ikrer dUesten erreichbaren Textgestdt hergestellt auf Grund ihf (*7 
Textgeschichte (Berlin, Bd. I., 1902 1910); certainly the most 
important work on the text of the New Testament which had 
been published since Westcott and Hurt’s New Testament in 
the Original Greek (see Bible : New Testamefit). 

Von Soden introduces, besides a new notation of MSS. (see Bible, 
N.T. MSS. and versions), a new theory of textual history. He 
thinks that in the 4th century tliore were in existence three recen- 
sions of the text, which he distinguishes as K, H and /, with the 
following chmcteristics and attestations. 

K corresponds roughly to Westcott and Hort's Syrian Antiochian 
text; it was probably made by Lucian in the 4th centu:^. This 
was in the end the most popular form of text, and is found in a more 
or less degenerate state in all late MSS. The purest representatives 
are 61 (ft), • 75 (V), 92 (461), 94* (S), 1126 (476 = scrivener’s k), 

» 179 (061). Later recensions of K are called K* and K^, and there 
are also others of less importance which represent the combination 
of K with other texts. 

H represents Westcott and Hort’s Neutral and Alexandrian texts 
between which von Soden does not distinguish. 

It is found in eleven MSS. in varying degrees of purity : 8 1 (B), 8 2 
(K). « 3 (C), « 6 W, » 48 (33), . 26 (Z), . 56 (L), . 76 (A), . 1026 (892), 

8 371 (1241) and i 376 (579). Between these MSS. there is no very 
intimate connexion exc^t between 8i and 82 (B and M). which 
represent a common original ( 8 ^^*). 8 ^-“ is the beat repre^ntative 
of H, but it has been contaminated by the Egyptian versions, and 
sometimes by the K and I texts and by Origen, though not to any 
great extent. 

The other H MSS. are none of them eaual in value to the two great 
uncials. They have all been influenced by K, I, and by text 
of paradlel passages, to a greater extent than or than either of 
the two witnesses to 8^~% but some of them have less Egyptian 
corruption. 

The origin of the H text mnst be regarded as unquestionably 
£g3rptian, in view of the fact that it was used by all the Eg3rptian 
Church writers after the end of the 3rd century, and von Soden 
adopts the well-known hypothesis, first made popular by Bousset, 
that it represents the recension of Hesychius. 

I does not quite correspond to anything in Westcott and Hort’s 
system, but h^ points of contact with their ” Western ” text. It 
is found in a series of subgroups of MSS. known as W, /, I*, and others 
of less importance (about eleven subgroups are suggested). Of 
these is a family containing Cod. 1 and its alUes (8 254, 1 346, 8 457, 
8467, Ac.), €288 (22) and some allied MSS. #203 (872)^ #183 and 
#1131; / is the well-known Fcrrar group; and /• contains 85 (D), 
* 93 (5^5) f * 1 33 (7 ^) } * others. It is necessary 

to note tnat von Soden is able to place D in this group because he 
regards it as owing many of its most remarkable readings to contami- 
nation with the Latin version. I is, accordi^ to von Soden, a 
Palestinian recension connected with Eusebius, Famphilus and 
Origen. 

After establishing the text of I, H and K. von Soden reconstructs 
an hypothetical text, J-H-K, which he believes to have been their 
ancestor. He then tries to s^w that this text was known to aU the 
writers cf the 3rd and 2nd centuries, but has naturally to account 
for the fact that the quotations of these writers and the text of the 
early versions oft^ diverge from it. The explanation that he 
oflers is that ^e Diatessaron of Tatian was widely used and 
corrupted all extant texts, so that the Old Syriac, fhe Gid Latin, 
the quotations of Irenaeus, Clement. Tertullian and others may be 
r^arded as various combinations ot the Tatianic t^ext and J-H-R. 
Fmally, he tries to show.that the Tatianic text is itself in the main 
merely a corrupt form of l-H-K altered in order to suit the necesrities 
of TsiUn’s plan. 

Forl^tioism of this important theory up to 1909 see Nestle’s 
m das grieckiseke neue Testametd, pp. a 74 -* 7 ® ed., 
Gdttii^efl, 1909). and K. Lake's Professor H» von Soden* s Treatment 
' of theiext of the Gospels (Edinburgh, 1908). (K. L.) 

SOmiRHAllHf a seaport of SwOdeq, in the (Jistrict Qdn) of 
Geflebotg, on ah inlet of the Gulf of Bothnia, near mout^ of 
the Lj^isne River. 183 m. N. by W. of Stockholm by rail. Pop.. 
(190P), 11,258. TW is one of the prindp^ centres of the timber 
export trade, Imvin^' s^w-mills, planing-n^ and wood<pulp 
worla. There are also ironworks and l^eweries. Vessefe 
drawin^i5 ft. have a(cle^ to Branthflil, where they generally 
load. Vie harbour is at the suburb of Stugsund. It u usually 


ice*bound for some four months in winter. The town was given 
municipal privileges by Gustavus Adolphus in 1620, but is 
modern in appearance, having been rebuilt after fires in i860 and 
1865. 

SODERINl, PIERO (1450-1513), Florentine statesman, was 
elected gonfdonier for life in 1502 by the Florentines, who 
wished to give greater stability to their republican institutions, 
which had been restored after the expulsion of Piero de’ Medici 
and the martyrdom of Savonarola. His rule proved moderate 
and wise, although he had not the qualities of a ^reat states- 
man. He introduced a system of national militia in the place 
of foreign mercenaries, and during his government the long 
war with Pisa was brought to a close with the capture of that 
city by the Florentines m 1509. Grateful to Prance, who had 
assisted him, he always took the French side in Italian politics. 
But in 1512 the Medici with the help of a Spanish army returned 
to Florence, deposed Soderini and drove him into exile. He 
took refuge at Ragusa in Dalmatia, where he remained until the 
election of Pope l^o X., who summoned him to Rome and con- 
ferred many favours on him. Soderini lived in Rome, working 
for the good of Florence, to which he was never allowed to return, 
until his death. 

See Razzi, Vita di Pier Soderini (Padua, i737)> also the articles 
Florbncb and Medici. 

SODERTELGE, a town of Sweden, in the district (Idn) of 
Stockholm, 23 m. W.SlW. of Stockholm by rail. Pop. (1900), 
8207. It is beautifully situated on a bay of Lake M&lar, which 
is here connected with the Baltic by the Sodertelge canal, i J m. 
in length, with a minimum depth of 10 ft. This is on the route 
followed by the Gota Canal steamers between Stockholm and 
Gothenburg : it was opened in 1819, though a canal was begun 
here in the first half of the 15th century at the instigation of 
the patriot Engelbrecht. The town contains an ancient church, 
believed to date from c. iioo. Here and m the neighbourhood 
are the residences of many of the business class of Stockholm; 
and the town is in favour as a summer resort, having mineral 
springs and baths. There are engineering shops producing 
railway stock and motors, jute spinning and weaving mills, and 
match and joinery works. 

SODIUM [symbol Na, from Lat. natrium-, atomic weight 
23*00 (O =* i6)J, a chemical element belonging to the group 
of alkali metals. It is abundantl; 
but always in combination. 


m nature, 
mm chloride, or common 
salt {q.v.), is exceedingly common, being the chief salt present 
in sea-water, besides occurring in extensive stratified deposits. 
Sodium carbonates are also widely dispersed in nature, formi^ 
constituents of many mineral waters, and occurring as prin- 
cipal saline components in natron or trona lakes, as efilores- 
cences in Lower Egypt, Persia and China, and as urao in 
Mexico, Colombia and Venezuela. The solid crusts found at 
the bottom of the salt lakes of the Araxes plain in Armenia 
contain aJ^ut 16 % of carbonate and 80 of sulphate. In 
Colombia there occurs a double salt, Na^C0g*CaC03*5H20, known 
as gay-lussite. In Wyoming, California and Nevada enormous 
deposits of carbonates, mixed in some cases with sulphate and 
with chloride, occur. About Szegedin in Hungary and all oyer 
the vast pusztas (steppes) between the Theiss and the Danube, 
and from the Theiss up to and beyond Debreezin, the soil con- 
tains sodium carbonate, which frequently assumes the form of 
crude alkaline crusts, called ** szekso,’' and of small saline 
ponds. A purified specimen of such Debrecain soda was found 
to contain as much as 90 % of real carbonate, NaCOg, and 4 of 
common salt. Natuml sulphate occurs in an anhydrous con- 
dition $s thenardite, Na^SO^, at Tarapaca, Chile, and in the 
rodc-stft deists at Espartinas near Aranjuez, Spain. Hy- 
drated sulpl^tes occur At several localities m the province of 
Ma(^d and in other provinces of Spain, and at Mfihlingen in 
Aargau, and copious ikphsits bf glauberito:, the double sulphate 
of sodium and oaldum, met with in toe saltrmines of Vil- 
lamibia in Spain, atStassfurt, and in the province of Tarapaca, 
Chile, &c. A native nitrate of soda is obtained in great abun- 
d^ce in the district of Atacama arid toe province of Tarapaca, 



and 1$ imported into Europe in enormous quantities as cubic 
nitre fOT the preparation of saltpetre. Cryolite, a fluoride of 
aluminium and sodium, is extensively mined in Greenland and 
elsewhere for industrial purposes. These form the prineij^ 
natural sources of sodium compounds — ^the chloride as rock 
salt ^d in sea water being of such predominating importance 
as quite to outweigh all the others. But it is questionable whether, 
taken altogether, the mass of sodium they represent is as much 
as that disseminated throughout the rocky crust in the form of 
soda feldspar (i.r. as silicate of soda) and in other soda-contain- 
ing rocks. From this source all soils contain small proportions 
of sodium in soluble forms, hence the ashes of plants, although 
they preferably imbibe potassium salts, contain traces and 
sometimes notable quantities of sodium salts. Sodium salts 
also form essential in^dients in all animal juices. 

Although many sodium compounds have been known from very 
remote times, the element was not isolated until 1807, when Sir 
H. Davy obtained it by electrolysing caustic soda. This method 
was followed by that proposed by Gay-Lussac and Th 4 nard, 
who decomposed molten caustic soda with red-hot iron ; and this 
in turn was succeeded by Brunner’s process of i^iting sodium 
carbonate with charcoal. Deville made many improvements, 
but the method remained wasteful and uneconomical, and in 
1872 the metal cost 4s. a pound. In 1886, however, Castner 
replaced the carbonate by caustic soda, and materially cheapened 
the cost of production; but this method was discarded for an 
electrolytic one, patented by Castner in 1890. Electrol3rtic 
processes had, in fact, been considered since 1851, when Charles 
Watt patented his method for the production of sodium and 
potassium from fused chlorides. Among the difficulties here to 
be contended with are the destructive action of fused chlorides 
and of the reduced alkali metals upon most non-metallic sub- 
stances available forthecon tain ing vessel and itspartition,and also 
of the anode chlorine upon metals; also the low fusing-point 
(95® C. for sodium, and 62® C. for potassium) and the low specific 
gravity of the metals, so that the separated metal floats as a 
fused layer upon the top of the melted salt. Again, pure 
sodium clfioride melts at about 775® C., while sodium boils 
at 877® C., so that the margin of safety is but small if loss by - 
vaporization is to be prevented. Borchers endeavoured to con- 
tend against the first difficulty by employing an iron cathode 
vessel and a chamotte (fire-clay) anode chamber united by a 
specially constructed water-cool^ joint. The other diflSculty 
is to some extent met by using mixed chlorides (e.g. sodium, 
potassium and strontium chlorides for sodium extraction), as 
these melt at a lower temperature than the pure chloride. In 
Castner's process (as employed at Oldbury and Niagara Falls and 
in Germany) fused caustic soda is electrolysed. The apparatus 
described in the patent specification is an iron cylinder heated 
by gas rings below, with a narrower cylinder beneath^ through 
which passes upwards a stout iron cathode rod cemented m 
place caustic soda solidified in the narrower vessel. Iron 
anodes are suspended around the cathode, and between the 
two is a cylmder of iron gauze at the bottom with a she^t-iron 
continuation above, the latter being provided with a movable 
cover. During electrolysis, oxygen is evolved at the anode and 
escapes from the outer vessel, while the sodium deposited in 
globules on the cathode floats upwards into the iron cylinder, 
within which it accumulates, and from which it iriay be re- 
moved at intervals by means of a perforated jron ladle, the futed 
salt, but not the metal, being able to pass fr^ly through the 
rations. The sodium is then cast into moulds, ^ium 
nude has certain advanta^s compared with chloride, 
ugh it is more costly; its fusing-point is qnly^ 330* C, lihd 
no anode (Corine is produced, so that both‘c6ntJ^i^ vessel and 
anode my be of irdn,^and no porous partition iS nieitessaty. 

IkfetalUc sodium possesses a silveiy lusted^ bu^ on ekpossiire 
to mo^t air tbe surface is rapidly duudd, 6^ ® ^ 

hydroxide. Jt majr be obti^ned cayst^lhzW in' w 
system by melting m a s^ed tube 'containing; hyjfi^bgw.aJlpWed 
to coo) partially, and pouim bfl the stiQ liquid pprtion 
by inverting the tube. The specific gravlty'is 0*9735 
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(Baiunhauer). At ordinary temperatures the nwtal has the 
consistency of wax and can be readily cut; on cooling it hardens. 
On heating it melts at 95*6® (Bunsen) to a liquid resembling 
mercury, and boils at 877*5® (Ruff and Johannsen, Bet,, 1905, 
38, p. 3601), yielding a vapour, colourless m thin layers but a 
peculiar purple, with a greenish fluorescence, when viewed through 
thick layers. (For the optics of sodium vapour see R . W . Wood, 
Physical Optics,) According to A. Matlhiessen, sodium ranks 
fourth to silver, copper and gold as a conductor of electricity 
and heat, and according to Bunsen it is the most electropositive 
metal with the exception of caesium, rubidium and potassium. 

The metal is very reactive chemically. Exposed to moist air 
it rapidly oxidizes to the hydroxide; and it burns on heating in 
air with a yellow flame, yielding the monoxide and dioxide. 
A fragment thrown on the surface of water rapidly disengages 
hydrogen, which gas, however, docs not inflame, as happens with 
potassium ; but inflammation occurs if hot water be used, or if 
the metal ^ dropped on moist filter paper. Sodium also 
combines directly, sometimes very energetically, with most 
non-metallic elements. It also combines with dry ammonia 
at 30^400® to form sodamide,NaNH3, a white waxy mass when 
pure, which melts at 1 55®. Heated in a current of carbon dioxide 
sodamide yields caustic soda and cyanamide, and with niteous 
oxide it gives sodium azoimide; it deflagrates with lead or silver 
nitrate and explodes with potassium borate* Sodamido was 
introduced by Claisen {Ber,, 1905, 38, p. 693) as a condensing 
agent in organic chemistry, and has since been applied in many 
directions. Sodium is Iwgely employed in the manufacture 
of cyanides and in reduction processes leading to the isolatbn 
of such elements as magnesium, silicon, boron, aluminium 
(formerly), &c.; it also finds application in oiganic chemistry. 
Wi^ potassium it forms a liquid alloy resembling mercuiy, 
which has been employed in high temperature th^mometers 
(see Thermometry). 

Compounds, 

In Its chemical combinations sodium is usually monovalent ; its 
salts are generally soluble in water, the least soluble being the 
metantimonate. 

Sodium hydride, NaH, is a cr3rstalline substance obtained directly 
from sodium and hydrogen at about 400°. It bums when heated 
in dry air, and ignites in moist air; it is decomposed by water, giving 
caustic soda and hydrogen. Dry carbon dioxide is decompo^ by 
it, free carbon being produced; moist carbon dioxide, on the other 
hand, gives sodium formate. 

Seva*al oxides are known. A suboxide, Na^O, appean to be 
formed as a grey mass when a clean surface of the me^ is exposed 
to air, or whenjpure air is passed through the metal just above its 
melting point (De Forcrand, Compt, nnd., 1898, 1*7, pp. 564, 314). 
The monoxide, Na^O, is obtained ^ heating the menu above 
in a limited amount of slightly moist oxygen (Holt and Sims, /earn. 
Chem, Soc,, 1894, i. 442); it may also be prepared by heating 
the nitrate or nitrite with metallic sodium, free nitro^n being 
eliminated (German patent, 142467, 2902). It forms a grey mass, 
which melts at a red heat and violently combines with water to 
give the hydroxide. The Iwdroxide or caustic soda, NaOH, te 
usually manufactured from the carbonate or by electrolysiB of sSlt 
solution (see Axkali MANUTACtuns). When anhydrous it is a 
cotoutless opaque solid which melts at 3x0**, and decomposes at 
about I Ioo^ It is very sbluble in water, yielding a strongly aHudine 
solution; it also .dissolves in alcohol. It absorbs moisture and 
carbon dioxide from the atmomhere. Several hydrates are known : 
2NaOH7HgO is obtained as large monoclimc crystals by ooolkig 
a solution of specific gravity 1*365 to -8®; Pickextng Qoiim, Cf^tm, 
Soc., 1893, 6y, p. 890) obtained NaOH-H^O from hot concentrated 
solutions and NaOH*2T^O from a solution of the hydtoxide in 
96*8 % alcohol. (See also De Forcrand, Compt, rsikf., 1902, 133, 

^ Sowm dioxide, Ni^O^, is formed wh^ the metal is heated in 
an excess of air or oxygen. In practice the metal is jdaoed ein 
aluiUinium trays traversing an iron tube heated to 300^, thrbugh 
which a current of air, freed from moSstute aUd carbon di0xlde, is 
paissed; the jproctss Is made eontinnoua, and the product Contains 
about 9^ % Na^fl. 'When pure, sodhixtt t^ioxide has a faint y^gto^h 
tinge, put bh exbosure it whitens (W, E.Bcmsfield and T. M: Lbwry, 
Pm. Tf^anls.j 1 ^ 5 , A. 204, p. ajtj). When dissolved in Wtttei^it yields 
^e NaOH and HgOj,; on cryStalUzfng a cold scgntlsn 
set^^ ks large tabular hexagonal Crystals, udiich tm-^drying over 
snlphunc afid give Na/Du-af^O ; the foimer ig' allBO ehtained by 
pmWtating a mixture of 'caustic sbda and hydxbgen peroxide 
BOlutibns tmh aiebhoL Acids yield a sodium sitt ann free ox y ge n 
or hydrogen peroxide; with carbon dioxide it gli^ sodium embtime 
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and free oxygen; carbon monoxide gives the carbonate; vrhilst 
nitrouB and nifric oxides give the nitrate. A solution in hydro- 
chloric acid, coneisting oi the chloride and hydrogen peroxide, is 
used for bloaching straw under the name of sodarbieach; with 
calcium or magnesium chlorides this solution .gives a kilid product 
which, when dissolved in water, is used for the same purp^ |[Castner, 
Joum, Soc. Chem» 2nd., 1893, p. 603). Sodium dioxide is chiefly 
empbyed as an oxidizing agent, boing used in mineral analysis and 
m vanous organic preparations; it readily bums paper, wood, &c., 
but does not evolve oxygen unless heated to a high temperature. 
Sodyl hydroxide, NaHOg, exists in two forms: one, WaO*OH, 
obtained from hydrogen peroxide and sodium ethylate; the other, 
0 :Na* 0 H, from absolute alcohol and sodium peroxide at 0°. They 
are strong oxidizing agents and yield alkaline solutions which 
readily evolve oxygen on heating. Sodium trioxidc, NasOi, is said 
to be formed from an excess of oxygen and a solution of sodam- 
mouium in liquid ammonia. Water decomposes it, giving oxygen 
and the dioxide. 

Generally speaking, sodium salts ebsely resemble the correspond- 
ing potassium salts, and their methods of preparation are usually 
the same. For sod^ium salts not mentioned below reference should 
be made to articles wherein the acid is treated, unless otherwise 
indicated. 

Sodium combines directly with the halogens to form salts which 
are soluble in water and crystallize in the cubic system. The 
fluoride, NaF, is sparingly soluble in water (i part in 25). For the 
chloride see Salt. The bromide and iodide crystallize from hot 
solutions in anhydrous cubes; from solutions at ordinary tempera- 
tures in monoclinic prisms with 2HnO; and at low tenmeratures 
with 5 Hj 6. According to M. Loob {Joum. Amer. Chem. Soc.y 1905, 
27, p. 1019) the iodide differs from the other haloid salts in separating 
from solution in alcohols with " alcohol of crystallization.** Sodium 
sulphide, Na^S, obtained bv saturating a caustic soda solution with 
sulphuretted hydrogen and adding an equivalent of alkali, is em- 
ployed in the manufacture of soluble soda glass. Sodium sulphite, 
NapOj, wliich is employed as an antichlor, is prepared (with yHgO) 


Ka^Og, wliich is employed as an antichlor, is prepared (with yHgO) 
by saturating a solution of sodium carbonate witn sulphur dioxide, 
aading anomer equivalent of carbonate and crystallizing. The 


anhydrous salt may be prepared by heating a saturated solution 
of the hydrated salt. H. Hartley and W. H. Barrett {Journ. Chem, 
Sor., 1909, 95, p. 1184) failed to obtain a decahydrate which had 
been previously described. The acid sulphite, SaHSO,, obtained 
by saturating a cold solution of the carbonate with sulphur dioxide 
and precipitating by alcohol, is employed for sterilizing beer casks. 
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TURs). It has long been doubted whether sodium yielded an alum; 
this was settled by N. 1 , Surgunoff in 1909 {Abst. Journ. Chem. Soc. 


as bisulphate of soda, is obtained as large asymmetnc prisms by 
cryatalliang a solution of equivalent quantities of the normal 


acid salts NagH(S04). 
normal sulphate and 


sumhuncacia y. jJ Ans, Her., 1900. 39, p. 1534). 

The manufacture of sodium carbonate, commonly called soda, 
is treated under Axxali Manufacture. The anhydrous salt is a 
colourless powder or porous mass, having an a Umlin e taste aud 
reaction. It melts at looS**. On solution m water, heat is evolved 
and hydrates formed. Common washing soda or soda-crystals is 
the decahydrate, Na^Og'ioHp, which appears as large clear 
monoclinic crystals. On exposure, it loses water and gives the 
monohydrate, NagCO,*HgO, a white powder sold as crystal 
carbonate**; this substance, which is also formed on heating the 
decahydrate to crystallizes in the rhombic system. Both these 
hydrates occur m the mineral kingdom, the former as natron and 
latter as thermonatrite. The hepmydrate, NhaCOt'yHgO, is 
obtained by crystallizing a warm saturatea solution in a vacuum; it 
appears to be dimorphous. The acid carbonate or bicarbonate of 
aomi NaHCOg, is produced in the ammonia-soda process for alkali 
manufacture. , Another <!acid carbonate, Na/^Oi'iNaHCOg'sHgO, 
is mineral trona or urap. We may here notice the *' percar- 
bomUns ** obtained by Wolffenstein and Peltner (Ber., 1908, 41, 
pp; 375> a8o) on acting with gaseous or solid carbon dioxide on 
mgOg, MhPg and NaHO^ at low temperatures; the same authors 
obtained h perborate by adding sodium metaborate solution to a 50% 

‘ solution of sodium peroxide previou^y saturated with carbon dioxide. 
For sodium nitrite see IfiTRoogN,; |pr sodium nitrate sec Saltpsctrs; 
for the cyanide see Prussic Apin ; and for the borate tee Borax. 

Of the sodium ^cates the most imppftant is the mixture kno^^ 
S» soluble soda giaas formed by calcining a mixture pi white sand, 
sodara^ and charcoal or by dissolving silica in hot caustic soda; 
undar< pressure. Xt ia ta;ColourXess transpersmt glass mass, whiph, 
dtssblyiss in boiling watsf, to form a thick, liquid^ It is employed in 
certain ipri&tmg processeti W ^ cement for artifidal stone aii^Tor' 
mending glass, porcelain, Ac., and also for maldpg the so-caued 
alUcated soaps (see Soap). 


Sodium is most distinctly recognized by the yellow coloration 
which volatile salts impart to a Bunsen flame, or, better, by its 
emission roectrum which has a line (double), the Fraunhofer D, line, 
in the yellow (the wave-lengths are 5896 and 5890). The atomic 
ii^eight was determined by Stas to be 22*87 (Haei) ; T. W. Richards 
and R. C. Wells {Journ. Anm, Chem. Soc., X905, 27, p. 459) obtained 
the value 23 *006 (O =:= 16). 

Medicine. 

Pharmacology. — The metal sodium is not used in medicine, but 
many of its salts are employed. Besides liquor sodii ethylatis the 
following salts and preparations are used in the British Phmina- 
copoeia. (1) SodU carbonis, known as washing soda; this carbonate 
on heating yields sodii carbonis exsiccatus and sodii hicarbonas; from 
the latter is made trochiscus sodii bicarbonoHs. (2) Sodii phosphas. 
From sodium phosphate are made sodii phosphas effervescens and 
sodii hypophosphis (see Phosphorus). (3) Sodii sulphas (Glauber's 
salt), with its sub-preparation sodii sulphas effervescens. (4) Soda 
iartaraia (Rochelle salt), a tartrate of sodium and potassium, from 
which is made^tt/i>ts sodae tartar atae effervescens, known as Soidlitz 
powder. (5) Sodii citro-tartras effervescens, a mixture of sugar, 
sodium bicarbonate, citric and tartaric acids. (6) Sodii chloridum, 
common salt. (7) Sodii s^his. 

For sodii bromidum, iodidum and salicylaium see Bromine, 
Iodine and Saucylic Acid respectively. For sodii arsenas and 
cacodylate see Arsenic. Sapo durus (hard soap) is a compound of 
sodium with olive oil, and sapo animalis (curd soap) is chiefly sodium 
stearate. 

Toxicology. — Poisoning by caustic soda is rare, but occasionally 
it takes place by swallowing soap lees (sodium carbonate), wliich 
may contain some impurities of caustic soda. The symptoms and 
treatment are the same as described under Potassium. The salts 
of sodium resemble potassium in their action on the alimentary 
tract, but they are much more slowly absorbed, and much less 
diffusible; therefore considerable amounts may reach the small 
intestine and there act as saline purgatives. They are slowly 
absorbed into the blood, and are a natural constituent of the blood 
plasma, which derives them from the food. Sodium is excreted 
Dy all the mucous surfaces and by the liver and kidneys. On the 
latter they act as diuretics, but less powerfully than potassium, 
increasing the flow of water and the output of urea and rendering the 
urine less acid. They are said to diminish the secretion of the 
bronchial mucous membrane. 

Therapeutics : External ll'ss.-^The liquor sodii ethylatis is a 
powerful caustic and is used to destroy small naevi aud warts. A 
lotion of sodium bicarbonate is useful to allay itching. Solutions 
of sodium sulphite are used as mild antiparasitics. Internal use.^ 
Sodium chloride is occasionally used in warm water as an emetic, 
and injections of it into the rectum as a treatment for thread worms. 
A 0*9 % solution forms what is termed normal saline solution, 
which is frequently injected into the tissues in cases of collapse, 
haemorrhage and diarrhoea. It forms a valuable treatment in 
diabetic coma and eclampsia, acting by diluting the toxins in the 
blood. From this has developed the intramuscular injection of 
diluted sea-water in the treatment of gastro-enteritis, anaemia and 
various sldn affections. Sodium chloride is an important constituent 
of the waters of Homburg, Wiesbaden, Nauheim and Kissingen. 
Sodium bicarbonate is one of our most useful gastric sedatives and 
antacids, relieving pain in hyperchloridia. It is the constituent of 
most stomachic mixtures. Effervescent soda water is a mild gastric 
sedative, ^dium phosphate and sulphate are cholagogue purga- 
tives and are used m the treatment of gaUstones. The sulpWe is 
the dhtef constituent of Marienbad and Carlsbad waters. Large 
doses of these salts are used to remove fluid in dropsy. Soda t£r- 
tarate is purgative and diuretic, as is the citro-tartarate. These 
purgative sodium salts are most useful in the treatment of chronic 
ronstipation, and of the constipation associated with gout and 
hraanc dySj^sia. They ^oula be dissolved in warm water and 
taken in the morning, fasting. In viscerAl gout and chronic catarrhal 
conditions of the stomach a course of alkaline waters is distinctly 
beneficial. Sodium salts have, not the depressant effect so marked 
in those of potassium. 

SODOM AND GOMORRAH, in biblical geography, two of five 
cities (the o^ers named Admah, 2 eboiim^ and Bela or Zoar) 
which were together known as the ** cities of the KikTuar * 
(circle), somewhere in the neighbourhood of the Dead Sea. 
They occupied a fertile region, chosen by Lot for his dwelling 
((^. xiii. ro-12). ' They were attacked by the four great East- 
ern and spoiled, but restored the intervention of Abram 
and biB men coming to the aid. rif lot (G^. xiv.). Thhy were 
prover&i^ for wfokedxjess, fpr w^ich Ihcy were destroyed by a 
ram of “ fire and (brimstone (Gen. i^)* The sim of the 
citipB, riie historiibi;^ of the events narrate of them iuld the 
nature of the cal^ai^plif that destroyed them, are matters of 
hot dispute. < M^ern nhmes, more' dr less similar to the Ancient 
appellations, haye been noted in different parts of the Dead 



Sea area; but no certain identification can be based on these 
similarities. The most striking coinckience is Jebel Usdum, 
by some equated with Confidence to Sodom. The names are 
radically identicail; but the hill is merely a salt-ridge 600 ft. 
hi^h gnd 7 m. lorig^ and cannot possibly represent an ancient 
city. The most that ‘can be said is that the names have lingered 
in the Jordan valky in a vague tradition— very likely help^ by, 
If not efitircfy due to, literary accounts of the catastrophe— 
just as has the name of Lot himself in the Arab name of the 
Dead Sea. ^The catastrophe has been explained as a volcanic 
eruption, Or an explosive outburst of gas and oil stored and 
accumulating at high pressure. The latter, to which parallels 
in geologically similar tegions in America are not unknown, 
is the most probable liatural explanation that can be offered. 

<R. A. S, M.) 

WDOMA, IL (1477*1549), the name given to the Italian 
painter Giovanni Antonio Bazzi (who until recent years was 
erroneously named Razzi). He is said to have borne also the 
nme of **Sodona ” as a family name, and likewise the name 
Tizzioni; Sodona is signed upon some of his pictures. While 
“ Bazzi ” was cumipted into “ Razzi,” “ Sodona ” may have 
been corrupted into Sodbma Vasari, howevef, accounted 
for the name differently, as a nickname from his personal char- 
acter. This vision appears to have been inspired by Bazzi’s 
pupil and subsequent rival Beccafumi. In R. H. Gust’s recent 
work on the painter another suggestion is made. Vasari tells 
a story that, Bizi’s horse having won a race at Florence, 
a cry of “Who is the owner? ” went up, and Bazzi contemptu- 
ously answered “ Sodoma,” in order to insult the Florentines 
(according to Milan^si); and Mr Gust offers the suggestion of the 
Italian friend, that the racing name was really a clipped form of 
So doma, “ 1 am the trainer.” Whatever the real origin, the 
name ym long supposed to indicate an immoral character. 

Bazzi was of the family de BazLs, and was bom at Vercelli 
in Lombardy in 1477, His first master was Martino Spanzotto, 
by whom one signed picture is known; and he appears to have 
been in his native place a scholar of the painter Gipvenone. 
Acquiring thus the strong colouriiig and other distinctive marks 
of the Lombard school, he was brought to Siena towards the 
close of the 15th century by some agents of the Spannocchi 
family; and, as the bulk of his professional life was passed in 
this Tuscan city, he counts as a member of the Sienese school, 
Although not strictly affined to it in point of style. He does not 
seem to have been a steady or laborious student in Siena, apart 
from some attention which he bestowed upon the sculptures 
of Jacopo della Quercia. Along with Pmturicchio, was 
one ^of the first to establish there the matured style.. of the 
Hifiau^ento, His earliest works of repute are seyen^n frescoes 
in the Benedictine monastery of Monte Oliveto, bn the road 
from Sier^ to Rome., illustrating the life of St Benedict, in'epn- 
i^uatiob of the series which Luca Si^iorelli bad begun in 
Bazzi completed the set in 1592. Hence he was invited to Rome 
by the pelebrated Sienese merchant \^ostin6 diigi, and was 
employed ^ 1 ?^ Julius IL in the Gameib della ^gnatuta iii the 
Vatican. ' H® executed two mr^at composkions Imd vimious 
omamehts and grotesque- Ine lat^ are still extant; bbi the 
larger works dia not ^tisfy the pope, who eng^d tb 

su)&titbte his “ Justice,*^ “Foetty," and In 

the Chig} PaWee (now Fa^esina) 'fikzzi ,pamted some Siifcjecte 
from the Ufa; bfATexander t^ Great; Alexa^erjiii the T^t of 
Darius and tbe^’ Nuptiafe of theConqueripr 
some considered his nuUtetpiece) a^b bipte pi^icularty hotkea 
WKeh'%^ (t ^i^escnted 

alpictb^c of the of Lufrietm^(pr bl ClWpatta,; 

to scitte abcoubtrt; huh a latge sim of moh^ fb rycoin- 

K se and biin a ^valiere* Hazzi afteiwardsre^ed to 

m andL'btA ^ insaj Vbl- 

terta^, bnn L^bpa, 'ftbrn Lu^ca ’Kc retur^ not. whg 

beforji hS. death,' vh»cb. took plabc bn the 14th bt J^bbi^y 154$ 
(the bWet;!fieMiyef !S 54 )* He sQuahderba pro- 
penp^ fed dubiously to have died in pebjii^' in 
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of good position, but the spouses disagreed and sepanrted pretty 
soon afterwards. A daughter of theirs married Bartotemroeo 
Neroni, named also Ricm Sanese or Maestro Riodo, one of 
Bazzi’s principal pupils. 


thbgrbat hbspiti 


Baaei had married in yotidiaWy 


It is said that Baszi jeered at the BisMy of the Painters written 
by Vasari, and that Vasari consequenlly traduced him; certainly 
he gives a bad account of Baszi's morals and demeanour, and is 
niggardly, towards the merits of hie axt .According to Vasari, the 
ordinary name by which Bazsi was known was ” U Mattaccio ** 
(the Madcap, the Maniac)-— this epithet being first bestowed upon 
him by the monks of Monte Oliveto. He ditesed gaudily, lilm^a 
mountebank; his house was a periect Noah's ark, ;owing to the 
strange misceUany of animals which he kept there. He was a 
cracker of jokes and fond pf music, and sang some poems composed 
^ himself on indecorous subjects. In his art Vasari alleges that 
Bazzi was always negligent— nis early success in Siena, where' he 
painted many portraits, being partly due to want of competition. 
As he advanced in age he beesfee too lazy to make any cartoons 
for his frescoes, but daubed them straight off upon the waJf. Vasari 
admits, nevertheless, that Bazzi produced at intervals some works 
of very fine quality, and during his lifetime his reputation stood high. 

The genend verdict is that Bazzi was an able master in eaqnresslon, 
motion and colour. His taste was something like that of Da Vinci, 
especially in the figures of women, which have grace, sweetness and 
uncommon earnestness. He is not eminent for drawing, grouping 
or general elegance of form. His easel pictures are tare; '^re are 
two in the National Gallery in Ix>ndon. 

It is uncertain whether Bazzi was a pupil of Leonardo da Vinci, 
though Morelli (in his Italian Pictures in German Catteries) 
of his having " only ripened into an artist during the two years 
(1498-1500) he spent at Milan with Leonardo”; and some critics 
see in Bazzi's ” Madonna ” in the Brera (if it is really by Basal) i;he 
direct influence of this master. Modem criticaam follows 

that Raphael painted Bazzi's portrait in ” The School 


of Athens; and a drawing at Christ Church is supposed to be a 
portrait of Raphael by Bazzi. 

His most celebrated works ate in Siena. In S. Domenico, in the 
chapel of St Catherine of Siena, are two frescoes painted in 1526, 
showing Caitherine in. ecstasy, and fainting as she is about to receive 
the Eucharist from an angel— a beautiful and pathetic treatment. 
In the oratory of S. Bernardino, scenes from the history of the 
Madonnk, painted by Bazzi in conjunction witii Pacchia and Beoca- 
fumi (1536-1538)— the "Visitation” and the "Assumption”— 
are noticeable. In S. Francesco are the ” Deposition from the 
Cross ” (1513) and " Christ Scoured by many critics one or other 
of these paintings is regarded as Bazzi^s maste^iece. In the 6hoir 
of the cathedral at Pisa is the " Sacrifice of Abraham,” and in the 
Ufitzi Gallery of Florence a " St Sebastien.” 

See for further details, Cfiouanni Antonio Bassi, by Robert H. 
Hobart Cust (1906), which contains a full bibliography. (W. Bl R.) 

SODOR AND MAN» the name uf the bishopric of the Church 
of England which includes the Isle of Man and adjacent iglets. 
In 1x54 diocese of SodOr was formed to include the Heb- 
rides and other islands west of Scotland (Norse Sudr-^eyjar, 
Sudreys, or southern isles, in distinction from Nordr-eyjar, the 
nonhrin isles of Orkney and Shetland) and the Isle m Han. 
It was in the archdiocese of Trbndhjem m Norway. (The con- 
nexion df rile Isle of Man with Norway is considered r.a. Man, 
Isle of.) A Norwegian diocese of Sodor had been in existence 
previously, but its history is obscure, and the fot unkm of Man 
with it in 1098 by Ma^Us Barefoot is oSily tradittonWl The 
Norwegkn connexion waS broken in xs66, in iD334]Nfaiit was 
detached 'frdin the Scottish' iSlanis. The catheM ^of Sodor 
was on St Patrick’s Isle at Peiri(^.e.), and* it is pMible thid: the 
name Sbdttf being lost^ its meaning waft at^Hed to the as 
rile seat the bishdp. ; The termination and Man ” seems te 
have been added in tfe tyth eentuiy a legal dranghtsman 
ignorant of the proper 'application of the name d! Sodor to the 
bistopric of me lattet part of the xfith century the 

terms Sodor arid Man had become mterdiangeable, the bishopric 
being of as' that df Sodor or Man. ' TiM the bishops 
invamoly eigned themsdves Swiormsis; after that date aiM 
rill ii684, sometibes Soderonsis and sometimes “ Sodor and 
Man/ and friter tfiSli always ^ Sbdor and Man/’ Hie see, 
while for feme jferposdi iaiM aiifediobese of York^ has ite own 
cofivoeatiiMi. TOe biriidp eils b the House of LogNltf> but has 
no'fete; ' ' ' ' <' •' I . . 1 • n. >/» . 

Sfe A. W. Moore, Hiriory 0/ th$ m of (Zidiidte; feoe). 
a town of (Serbahfy,i in riie 

Wes^hllfia, situated in a terrife plain 33 ih. E. 



344 SO^A- 

of Dortiinmd|[ on tho main railway Cologne-Elberfeld-Beriin. 
Pop. (1905^ X 7,394* Its tarly importance is attested by its seven 
fine chur^M (six Prote8tant)vOf which the most striking are 
St Peter’s, the Wiesenkirche, a gem of Gothic architecture, 
Maria zur JBohe—St Mary-on-the-height— With beautiful mural 
frescoes^ founded in 1314 and restored in 1850-1^53, and the 
Roman Catholic cathedrid^ founded in the loth century by 
Bruno, brother of Otto the Great (the present building was 
erected in the 12th century). This last, with its very original 
facade, is one of the noblest ecclesiastical monuments of Germany. 
Remains of the broad waH, now partly enclosing gardens and 
fields, and one of the gates remain; but the thirty-six strong 
towers which once defended the town have disappeared and the 
moats have been converted into promenades. The town hall 
(1701) contains valuable archives, and among the numwus 
educational establishments must be mentioned the gymnasium, 
founded in 1534, through the instrumentality of Melanchthon, 
an evangeMcBd teachers’ seminwy, an agricultural school, 
and a bknd asylum. Iron-working, the manufacture of soap, 
hats, sugar, cigars, bricks and tiles, linen-weaving, tanning 
and brtewing, together with market-gardening and farming 
in the neighbourhood, and trade in cattle and grain are the 
leading industries. 

Mentioned in documents as early as the 9th ccntery, Soest 
was one of the largest and most important Hanseatic towns in 
the middle ages, with a population estimated at from 30,000 
to 60,000, It was one- of the chief emporiums on the early 
trading toute between Westphalia and Lower Saxony. Its 
code OT municipal laws {Schtan ; jus susatense), dating from 
1144 to 1165, was one of the earliest and best, and served as 
a model even to Ltibeck. On the fall of Henry the Lion, 
duke of Saxony, Soest passed with the rest of Angria to 
Cologne. In the 15th century the strife between the towns- 
men and the archbishops broke out in open war, and in 
1444 the strong fortifications of the .town withstood a long 
siege by an army of 60,000 men. The women of Soest are said 
to hri.Ve distinguished themselves in this contest (Soester Fehde), 
Papal intervention ended the strife, and Soest was permitted to 
remain under the protection of the dukes of Cleves. The 
prosperity of the town waned in more modem times : in 1763 its 
population was only 3800; in i8t6 it was 6687. 

See VogeloT, Soestf seine AlterHimsr und Sehenswilfdigheiten 
(Soest, 1890); Hausberg, Dis soeiter Fehde (Trier, t88a); Sfimmer- 
mana, Die wandmalereien in 4er Kirche Metria sur H6ke in Soest 
(Soest, i8<^) : Aldenkirchea, Die mittefaiterliohe Kimst in Soest (Bonn, 
1875) ; Ludorfi und Vogeler, Knmt^knULlev des Kreises Soest (Soest, 

90 FA» a long couch with stuffed b^ck, arms and seat, to hold 
two or more persons. The word is of Arabic origin, and is an 
adaptation of couch, from root saffa^to draw up in line.! 
According to Richardson^ Piet of Eng- Lang, quoted by Skeat, 
the Arabm auffak was particularly a reclining place of wood or 
stone placed b^ore the doors of Oi-iental housesw In the history 
of furniture the sofa was a dev^pment of the stiaight^backed 
settee^ Itwasaoteomuchthereforealo^cbairorqombina^Qn 
of (hairs, as a seat or, couch for recliningw The gady r9th- 
oenjbury type had a ^ck with a single arm at onean4, t^ o^er 
hekng left open. The most favoured modern form is that known 
as, the Chesterfield, double arms and, back, heavily padded. 

(SeealsoBETTSE.) 

SOKU«A» a Portuguese seaport on the east coast of Afriqi, 
at the aiMth of a max of the same name, in 12' S. Pop. 
(1900), al^t XQoo. The town possesses ^soercefy a trace of its 
* lonoer importance, and wbat..tmde it had am nearly aU tglm 
away hy the establishment of Beica(9^.) a Utffe.to the north in 
1890. fiofala Harbour, once capalderof jholding a hundred large 
vessels^ is siltingrig^ and is obstnmM by. a , bar. ;Ruin8 egist 
of the strong fort Mt ;by thePorfugueia m the i6th century. 
Previous to its conquest by the Portuguese in 1505 Sofala 
was chief town wealthy Mahommedao state, Arabs 
havii^; tff^blished thep^ there in the, century . or 

earlier. . one dme. It farmed part of (he, sujtanate of 
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Kilwa {?.».). Sofala was visited by Portuguese Jew, ?ero 
de CovUhSo, in 1489, who was attracted thither by the mppibsi of 
gold-mines of which Sofala was the port The conquest of the 
town followed, the first governors of ^e Portuguese Bast African 
possessions b^ng entitled Captains-Geperal of , Solabt (See 
PoRXUGUBSB East AntiCA.). Thotrui l4)pe$, who, aiicompanied 
Vacoo da Gama to India in 1502 and left a narrative of the voyage 
(first printed in Ramusio, Viaggi t wowgAfeoni), Identifies Sofala 
with Solomon’s Ophir and states that, it was the;hqmc of the 
Queen of Sheba. This identification of, Sofala with Qphix, to 
which Milton alludes (Par. Lost xi, 39^40*), is untenable. 

The small island of Chiloane, with a sood harbour,. 40 m. S. 
of Sofala, has been colonized from Sofma (the township being 
named Chingune), as ha&also the island Santa Carolina, in the 
Bazaruto archipelago. 

See Bull. Geogr. Soc. Mosainhique (1882) for an aceswitAt' Uf the 
Sofala mines; and, generally, Idrisl, Climate, i. | 8; O* 
Description de VAfrique (Amsterdam. 1,686); T. Baines, The Gold 
Regions of South Afnca (1877); G. McC. Theal*s Records pi South 
Eastern Africa (i 898-1903); Sir R. Burton's notes to his riditidn'i^ 
( 3 amoens. 

SOFFIONI (sometimes spelt suffiem), a name applied in 
Italy to certain volcanic vents which emit jets of steam, 
generally associated with hydrogen sulphide ahcl carbon dioxide, 
sometimes also with a little ammonia and iharsh-^as. The 
soffioni are usually arranged in groups, and are best represented 
in the Maremma of Tuscany, where they contain a small pro- 
portion of boric acid, for which thw are utilized industrially. 
For such natural steam-holes, the French ge(>l(^ists often use 
the Urm s oufflards in place of Italian soffioni. 

SOFFIT (from Fr. soMte, Ital. soffiita, a ceiling, formed as 
if from su^us ioT mffixus, Lat. to fix underneath), 

a term in architecture given to the underride of any con^c- 
tional feature; as for instance that of an arch or an architrave 
whether supported by piers or column; also to the unclerside 
of a flight of stairs, an(f in the cl^c ratablature to the under- 
side of the projecting comice4 , 

SOFIA (Bulgarian Sredetz, the^ middle town, a name now 
little used), the capital df Bulgaria, situated ailmost in the 
centre of an upland plam, about 1700 ft. above sea-level, between 
the Western Balkans on the N. and Mt Vitosh on the S. 
Pop, (1907), 82,187. Two small tributaries of the river Isker, 
the Perlovetz and the Eleshnitza o]r Boyana, flow resjpecitivdy 
on the east and west sides of the town. Sincie 1880^ the city 
has bwn almost entirely renovated, in the Eu^o^ewi ” sn-lc; 
the narrow, tortuous lanes and mean houses ol[ the Tui^Kisth 
epoch have almost disappeared^ ^ a he^ tciwn vdth Straight 
parallel streets has be& cohfetructed in the /Cfilst^th iuburh. 
The oldest building in So^ . is the little rbuud, Cha(]|ei^'d^ St 
George in the Jewish duaiter--<)rigihally, it 5 s jSalid, a Bdman 
tcmjMej then a churejh, then a mpsque. and hoW a chiirc^ once 
morn, df ^e prihripal moMU^ tiie large Buyuk Diathta, with 
nine meta^. cupolas, has become the Natibri^ Mufeum;. the 
Tcheriia Pjamia or Bli^ Mosque, latterly ^ ja priron, 
has b^ transfcinned into a handspnje churchVthe Banya- 
bashi Pjamia, with its oictiiresquC minarfet, is «lll u^d by 
Moslem wprshippers. , Close to the last-n^imt^ ,’in‘ ;tne centre 
of the tovm, are the public bathjs with hot sprinfes (tefnperaiture 
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mausoleum contains the remains of Wnce Aleitainder; there are 
monuments tp the tsar Alexander IL^ to Russia, to tlie medical 
ofiicers who fell in the war of 1877, and to the patriot Levsky. 
A public park hag been laid out in the eastern suburbs. The 
city is well drained and possesses a good water supply; it is 
lighted by electricity and has an electric car system. It oon- 
tains breweries^ tanneries, sugar, tobacco, cloth and siJk fao> 
tories, and exports skins, cloth, cocoons, cereals, attar of roses, 
dried fruit, Sofia forms the centre of a railway system 
radiating to Constantinople (300 m.), Belgrade (206 
and central Europe, Varna, Rustchuk and the Danube, and 
Kiustendil near the Macedonian frontier^ The climate is 
healthy; owing to the derated situation it is somewhat Gdd> 
and is liable to sudden diurnal and seasonal changes; the tem* 
perature in January sometimes fells to 4® F* below zero and in / 
August ritjcs to 100°. The population, of which more than two- 
thirds are Bulgarians, and about one-sixth Spanish Jews, was 
20,501 in 1881, 30428 in 1888, 4^,593 in 1893, and 82,187 in 1997. 

History, -^The colony of Serdica, founded here by the emperor 
Trajan, became a Roman provincial town of considerable 
importance in the 3rd and 4th centuries a,d., and was a favourite 
residence of Constantine the Great. Serdica was burnt by the 
Iluns in A.D. 447; few traces remain of the Roman city, but 
more than one hundred types of its coins attest its importance. 
The town was tdcen by the Bulgarians under Kium in a.d, 809; 
the name Serdica was converted into Sredetz by the Slavs, 
who. associated it with sroda (middle), and the Slavonic 
form subsequently became the Byzantine .Tdaditza« Ute 
name ^fia, which came into use towards the ^ of the 14th 
century is derived from the early medieval church of St Sophia, 
the massive ruins of which stand on an eminence to the ea,st 
of the town. The church, which was convmted into a mosque 
by the Turks, was partly destroyed by earthquakes jfe 
and 1858. The town successfully resisted the attacks of the 
emperor Basil II. in 987; between lojS and iififi, under Byzan-. 
tine rule, it served as a frontier fortress. Dunng this period 
a number of prisoners of the Pctcheneg tribe were settled in 
the neighbourhood, in all probability the ancestors of the jShfip 
tribe which now inhabits the surrounding districts. In 13!^ 
Sofia was captured by the Turks; in I 443 it was for a brief tim 
occupied by the Hungarians under John JInnyady- Under 
Turkish rule the city was for nearly four centuries the residence 
of the ^ylerbey or governor-general , of the whple Balkan 
Peninsula except Bosnia and the Morea. During this period 
the population increased and became mainly Turkish; in 1553 
the town possessed eleven large and one hundred ^sroall mosques. 
In the latter half of the 15th century Sofia, owing to its situation 
at the junction of several trade routes, became an impprtant 
centre of Ragusan commerce. During the Tmw-Rufeian 
campaign of 1829 it wag the headquarters Mustafa Pasha 
of acodra, and was occupied by the Russians a few ^jtos. 
On the 4th of January 1878 a Russian army agamenfered Sofia 
after the passage of the Balkans by Gourko; the bulk of,,jtha 
Turkish pofwjation had previously taken flight. ^ Thpuah^^ss 
central than Philippopoiis and less renowned in 
history than Tmovo, Sofia was selected as the c^utaK^ ^ 
newly-created Bulgarian state in view of its strate^^li^, 
which commands the routes to Cdnstantmople, 

Mwsedpnia and the Danube. ^ , v (J* 

SOGWAFA <SugdiBne, 0 ; ^ 

Achaemenian Empijc, the ei^tW*w 
inscription of Darios ii 
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SOGMI FlQIKP»,a great inlet of the west coast .qf /Norway# 
penetrating the imainland to a distance ,o£ 136 sn. , the 
longest f|ord in^urway, and the deepest, apprpaq^iqg 700 ,, 
fathoms m some parts. Sognefest at its entrance is SP'i.*P* 
by water from/ Bergen, in 5' N. .The. gene^ directfep., 
from the sea fe. easterly^ For the , first i ^ .m« the aoiuhm 
flanking mountainst are unbrokm By nnyi donsiderable branchy 
but from this, point several deep, narrow intefeiramifyi penetrat- 
ingthe Jostedalsbrae and Jotunfjeld to the north andlihenorth- 
wavd oxtenaioa of the HardangeHield to the aouth> wafiod> in* 
at their hoada by snowrdad tpountains and 
traveHersna account of the magnificent scenery. , 


fairest, districts the woi 




.kkM 




are Fjaerlands, Sogndais andl^yster fjords to the north, ^roWs 
fjord to the eaety Laerdals rand, Aurfends fjords to the, south, 
From the last branches the Naerid fjord, with a precipitous 
valley of great beaut^^ (Naer' 5 da}en)at its head, travwed by a 
road, from Oudvangen on the fjord, across the Stalheim Pass^ -tp; i 
Vossevangen. The other principal villages- are Vadheim on. the 
outer fjord) the terminus of the road from Nordfjord; Balhohn , 
and Fjaerland (centres for visiting the fine glaciers of Jostedal); 
Lekanger, Sogttdal, and LaerdalsOren, whence a road strikes 
south-east for the V^alders and Hallingdal districts. . . \ 

SOHAM, a town in the Newmarket parliamentary division 
of Cambridgeshire, England, 5 m. S.E. of Ely by a bronoh? 
of the Great Eastern railway. Pop. (190X), 423P. It. lies in 
the midst of the flat fen country. To the west a richjfifecV 
Bijll known as Soham Mere, marks the place of one of the ppany* . 
wide and shallow sheets of water in the district now. drainedri 
The church of St Andrew is cruciform and had formerly a centmi' 
tower; the existing western .iowerispf fineund ornate Perpendi- 
cular work. The body pf the church, however, is mainly transi- 
tionfd Nqrman with a^itions princi]^y Decorated, including 
a beautiful east windmv, much ancient woodwork, and pj^. , 
details of interest. The grammar school dates from z6$7,., the 
road from Soham to Ely was consiructed as a causeway across 
the fens by Hervey le Breton,. first bishop of Ely (irop-rr^r). 
Tlie trade of the town is agricultural, Iruitrgrowing and morkel^ 
gardening-being largely canned ,pn in the vicinity. 

801 GI|lES(or Soughs, the Walloon form)), a busy and flourhhr 
ing town of the province of ijainaut, o^mg its prosperi^ tp 
the important blue granite , quarries m the .migh^W^hok* . 
Itcontams a fine abb^ church of .the 12th century, and in the 
cemetery connected with it axe.maqy tombstpnps of the ;3th 
and 14th centuries, Pop. (i 9 « 4 ), , , , ; . 

The forest pf Soignies extended, in the miiidk vges over the 
southern part of Brabapt up to the walls of Brus^ls, and h 
immortalized in ByriOin's Ori^ally it was part, 

of the Ardent^ ferest, and;evep atth^ time of ^ French Hleyolur 
tion4 was very esdemive. Ih® fimt Wuw tqvrards.ife grafJW 
contraction was strock vwban 'Napoiapn qrd^d is 
to be cut dowikJn it tP ^build. )tha.>i?eidiu;ated Boutpgnei flpriUa: 
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SOIL 


substance which Is stihed or tilled by implements stdfi as plou^s 
and spades. Bdow this is the subsoil. The soil through being 
acted upoa by the air, heat, frost and other agencies usually 
consists of particles than those comprising the bulk of the 
subsoil. It contains more roots, and a rule is darker in 
colour, than the subsoH on account of the larger proportion 
of deeaying vegetable matter iiresent in it ; it is also looser in 
tesetUilb thw the subsoil. The subsoil not unfrequently contains 
mdcerials which are deleterious to the growth of crops, and roots 
desceni^ into it may libsotb and convey these ^isonous 
substances to other parts of the ^lant or be themselves damaged 
by contact with them. On thi$ account deeper tillage than 
usual, which allows bf easier penetradon of roots, or the carrying 
out of operations Which bring the subsoil to the surface, tmist 
always be carefully considered* 

At first sight few natural materials appear to be of less interest 
than the aoil; yet its importance is manifest on the slightest 
reflection* Prom it, directly or indirectly, are obtained all food 
materials needed by man and beast. The inorganic materials 
within it supply some of the chief substances utilized by plants 
for their development and growth, and from plants animals 
abtain much of their sustenance. 

Origin of the Soil , — It is a matter of common observation 
tiiat stones of monuments, walls or buildings which are exposed 
to the air sooner or later become eaten away or broken up into 
small fragments under the influence of the weather. This 
disintegration is brought about chiefly by changes in tempera- 
ture, and by the action of the rain, the oxygen, and the carbon 
dioxide of the air. During the daytime the surface of the stone 
may become very warm, while at night it is speedily cooled. 
Such alterations in temperature produce strains which frequently 
result in the chipping ofl of small fragments of the material 
composing the stone. Moreover, the rain p^etrates into the 
small interstices between its particles and dissolves out ^me 
of the materials which bind the whole into a solid stone, the 
surface then becoming a loose powdery mass which falls to the 
ground below or is carried away by the wind. The action of 
frost is also very destructive to many stones, since the water 
within their cracks and crannies expands on freezing and splits 
off small pieces from their surfaces. In the cose of lime- 
stones the carbon dioxide of the air in associiLtion with rain 
and dew eats into them and leads to their disintegration. The 
oxygen of the ah* may abo bring about chemical changes which 
result in the production of soluble substances" temovable by 
rain, the insoluble ijarts being left in a foosened state. 

These ** weathering ” agents not only act ubon stones of 
buildings, but upon rocks of al kinds, r^ucihg Uiem sooner or 
later into a more or less flnepowto. The work has been going 
on for ages, and the finely conmmuted particles of rocks form 
the main bulk of the soil which covers much of the earth^s 
suriace, tiKe rest of the soil being composed chiefly of the remains 
of roots and other parts of plants. 

If the whole of the soil m the Britadi Islands were swept into 
the sea and the rocks beneath it laid bare the surface of the 
country would uldmately become coveted again ^th soil 
produced ftoih the TOdts by the weathering' processes Just 
described; MoneOver, where there was no transpoit or solution 
of ^e soil thus produioed it would necessaf^ show some simi- 
larity in ootnpositMlb) the rock on which it tested. The soils 
oveflying red sahdst^e todcs would be reddish and cd a sandy 
natm, while thcbdoverl^g chaffi WbuM be Vhftish and contain 
coiUiidereble amounts of lime, many parts of the country 
soils smibiting sudr ana khoWn 'Sfl sedentery 

soils, ale prev^eh^ the tre ns itlbft ftimt the soil to the rode 
beneath hiragg plainly ywible in sections exposed to view in 
railway cuttings, f^uurries and other pecavations. The upper 
layer or soil pcoflNrcottsists of inaterial^whioh has been subject 

svfism.sus. *'* to to besmirch, 1b odvOr with " mire " (0* Enjjf. 
so%: cl 0^. gi a quite distinct X^tly fheie is a, 

ioria soU,^ tried hy fa^nltuihts, of ike leMUng and fattening of 
cattlegorith gtem food sndi as vetches. This is from O. Fr. saol^, 
sb&r, Let*' Julius, fiiU-ied {sfidnr, satiated, softs, 

enoui^. 


to agM of weathering; the bulk of it is composed of finely 
comminuted particles of sand, clay and other minerals, among 
which are imbedded larger or smaller stones of more refractory 
nature. On descending into the substratum the finer materid 
decreases and more stones are met with; farther down are seen 
larger fi*agments of unaltered rock closely packed, and this 
brash or rubble grades ^insensibly into the unbroken rock 
below. 

In many districts the soil is manifestly Unconnected in origin 
with the rock on which it rests, and differs from it in colour, 
composition and other characters. There are transported or 
drift soils, the particles of which have been brought from other 
areas and deposited over the rocks below* Some of the stiff 
boulder clays or “ till ** so prevaJent over parts of the north of 
England appear to have been deposited from ice sheets during 
the glacial period. Perhaps the majority of drift soils, however, 
have been moved to their present {Msition by the action of the 
water of rivers or the sea. 

As fast as the rock of a cliff is weathered its fragments are 
washed to the ground by the min, and carried down the slopes 
by small streams, ultimately finding their way into a river along 
which they are carried until the force of the water is insufficient 
to keep them in suspension, when they become deposited in the 
river bed or along its banks. Such river-transported material 
or allmium is comlqpn in all river valleys. It is often of very 
mixed origin, being derived from the detritus of many kinds 
of rocks, and usually forms soil of a fertile character. 

Quality of 5of7,— The good or bad qualities of a soil have 
reference to the needs of the crops which are to be grown upon it, 
and it is only after a consideration of the requirements of plants 
that a clear conception can be formed of what characters the 
soil must possess for it to be a suitable medium on which healthy 
crops can be raised. 

In the first place, soil, to be of any use, must be sufficiently 
loose and porous to allow the roots of plants to grow and extend 
freely. It may be so compact that root development is checked 
or stepped altopther, in which case the plant suffers. On the 
other hand, it should not be too open in texture or the roots 
do not get a proper hold of the ground and are easily disturbed 
by wind: moreover, such soils are liable to blow away, leaving 
the underground parts exposed to the air and drought. 

The roots like aU other parts of plants contain protoplasm 
or living material, which cannot cany on its functions unless 
it is supplied with an adequate amount of oxygen : hence the 
necessity for the continuous circulation of fresh air through the 
soil. If the latter is too compact or has its interstices filled with 
carbon dioxide gas Or with water — as is the case when the ground 
is watet^logged— the toots rapidly die of suffocation fust as 
would an animal under the same conditions. There is another 
point which requires attention. Plants need very considemble 
Kimounts of wter for their' nutrition and growth; the water- 
holding capaicity is therefore important. If Che soil holds too 
muOh It becomeii water-logged and its temperature falls below 
the poinii for healthy growth, at any rate of the kinds of plants 
usmdly cultivated on farms and in gardens. If it allows of too 
fr^ aminage drought sets in and the plants, not getting 
enough wfiter for their needs, become stunted in size. Too 
much wator is bod, fmd too little is equally injurious. 

in addition, the tempmture of the soil laigely controls the 
yield of crops vrhidh can ^l) 0 tibtained frpm the land. Soil tiihose 
temperator^ toto^" northcffly aspect or 

from its hi|jh watdf cbntoht dr plHar cause, is unsatisfactory, 
because tie of the geOerail life processes 

of p^ts^oahridt gq except at o^in tempa-a- 

turee 1^1 above ^ 

A'gobditofl shmif^ extensive root develop- 
ment isofiS)' ee^y to work with hnple- 

abetdmentionefd in regard 
to wafEdra and temperature 

are fuiflBi^ soil itoi^ elm be barren : plant food- 

mitoiM is'hl^SBM. ‘Hib* pretofit in abundance 

althou^ it mlay not be avafioiblo^ uikier obtain 
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circumstMices, or may need to be replenished or increased 
by additions to the soil of manures or fertilizers (see Manure)# 

ChUf CcnsHtu$nis of the Soil , — An examination of the soil shows 
it to be composed of a vast number of small particles of sand, clay, 
chalk and humus, in which arc generally imbedded larger or smaller 
stones. It will bo useful to consider the nature of the four chief 
constituents just mentioned and their bearing upon the texture, 
water-holding capacity and other characters which were referred 
to in the previous section. 

Sand consists of grains of quartz or flint, the individual particles 


ranging in diameter from *5 to *05 mm., and the oat from *05 
to ^5 mm., the clay being composed of pafrtioles less than 
‘005 mm. in diameter. The proportional amount m thisee materials 
in a sandy soil on the Bagshot beds and a stiff Oxford day is givrii 
below 


Soil on ^ 
Bagshot Beds. 


Soil on 
) Oxford Clay. 


Coarse sand nun. • 
Fine sand " 4 — 04 mm. 
Silt *04'M*ot mm. 
Fine silt •oi~*oo4 mm. 
Clay below *004 mm. ' • 



The {fore-Mce within thq soil, «*.s. the ippace between the pax- 
tidei composing the soil, varies with the size of these particles Imd 
w^th the way they are arranged or packed. It is impo];^t, since 
upon it largely depend.^ the movement of air and water in the land. 
It Is generally from 30 to 50 % of the total volume bcbupied by the 
soil. « 

Where the soil grains arc quite free from oCier the smaller 
grains tend to fill up the spaces between the larger ones,; hence it 
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particles rapidly fall to the bottom and form a layer which resembles 
ordinary sand of the seashore or river banks. Chemically pure sand i 
is silicon dioxide (SiOs) or quartz, a clear transparent glass-like I 
mineral, but as ordinarily met witli, it is more or less impure and 
generally coloured reddish or yellowish by oxide of iron. A soil 
consisting of sand entirely would be very loose, would have little 
capacity to retain water, would be liable to become very hot in the 
daytime and cool at night and would be quite unsuitable for growth 
of plants. 

The term clay is often used by chemists to denote hydrated silicate 
of alumina (AlQOg'zSiOij'zHgO) , of which kaolin or china clay is a 
fairly pure form. This substance is present in practically au soils 
but in comparatively small amounts. Even in the soils which 
fanners speslk of as stiff clays it is rarely present to the extent of 
more than i or 2 %. The word “ clay * used in the agricultural 
sense denotes a sticky intractable material which is found to consist 
of exceedingly fine particles (generally less than ‘005 mm. in dia- 
meter) of sand and other minerals derived from the decomposition 
of rocks, with a small amount of silicate of alumina. The peculiar 
character which clay possesses is probably due not to its cnemical 
composition but to its physical state. When wet it becomes sticky 
and almost impossible to move or work with farm implements; 
neither air nor water can penetrate freely. In a dry state it becomes 
hard and bakes to a brick. It holds water well and is consequently 
cold, needing the application of much heat to raise its temp^ture. 
It is obvious, therefore, that soil composed entirely of clay is as 
useless as pure sand so far as the growth of crops upon it is concerned. 

Chalk consists, when quite pure, of calcium carbonate (CaCOg), 
a white solid substance useful in sxnall amounts as a plant food- 
material, though in excess detrimental to growth. Akme, even 
when broken up into small pieces, it is unsuitable for the growth* of 
plants. 

Humus, the remaining constituent of soil, is the term used for the 
decaying vegetable and animal matter in the soiL A good illustra- 
tion of it is peat. Its water-holding capacity is great, but it is 
often acid, and when dry it is light and incapable of supporting the 
roots of plants properly. Few of the commonly cultivated crops 
can live in a soil consisting mainly of humus. 

From the above account it will be understood that not one of 
the four chief soil constituents is in itself of value for the growth of 
crops, yet when they are mixed, as they usually are in the soils 
mot with in nature, one corrects the deficiencies of the other. A 
perfect soil would be such a blend of sand, clay, chalk and humus 
as would contain sufficient clay and humus to prevent drought, 
enough sand to render it pervious to fresh air and prevent water*' 
logging, chalk enough to correct the tendency to acidify of the hufans 
present, and would have within it various substances which would 
serve as food-materials to the crops. 

' Generally speaking, soils containing from 30 to 50 % of clay and 
50 to 60 % 01 sand with an ad^uate amount of vegetable residues 
prove the most useful for ordinary farm and garden crops; such 
blends are known as " loams," those in which clay predominates 
being termed clay loams, and those in which the sand predominates 
sandy loams. " Stiff clays " contain over 50 % of day; " light 
sands " have less that 10 %. In the mechanic analysis of the soil, 
after separation of the stones and fine navel by means of sieves, 
the remainder of the finer earth is subj^ted to vaxkras processes 
of sifting and deposition from water with a view of detennining 


hut in ordinary clay Soils the exce^vely mihuttf portlcwli rif Which 
they largdy consist tend to form groups of cotn|iaratiyAy .lairge 
composite ^ains and it is in such natural soils that ttiip li^-space 
is largest. 

Chemical Composition of the ^It hasheen found by 

that plants need for their nuttlti^ process and their growth^ dertabi 
chemical elements, namely, carbon, hydrogen, oxygen, mtrogeh, 
sulphur, phosphorus, potassium, magnesium, calcium ahd iron. 
With the cxcfytion of the carlm and a snudl proportion oiVtbit 
oxygen and nitrogen, which may be partially denvea from the lUr, 
these elements are token from the soil by crops. The following 
table shows the amounts of the chief constituents removed by certain 
crops in Ib per acre : — 


Crop. 

Nitro- 

gen. 

Phos- 

phoric 

Acid. 

Potash. 

lime. 

Msjg- 

nesia. 


lb 

R> 

lb 

tb 

n 

Wheat . . . 

50 

21 

29 

9 

7 

Meadow hay 

49 

12 

51 

3* 

M 

Turnips . . . 

no 

33 

.149 

74 

9 

Mangels . . 

149 

53 

300 

43 

4a 


Plants also remove from the soil silicon, sodium, chlorine, and 
other elements which are, nevertheless, found to be unessential for the 
growth and may therefore be neglected here. 

Leguminous crops take some of the nitrogen which they require 
from the air, but most plants obtain it from the nitrates present 
in the soiL The sulphur exists in the soil chiefly in the &rm oi 
sulphates of nuignesiunL calcium and other metals: the pboaphorus 
mainly as phosj^ates of calcium, magnesium and iron; the. potash, 
soda and other bases as silicates andliitrates; calcium and magne- 
sium carbonates are also common constituents of many soils. 

In the ordinary chemical analyses of ^ the soil determinations 
are made of the nitrogen and various carbonates present as well 
as of the amount of phosphoric acid, potash, soda, magnesia and 
other components soluble in strong hydroclfloric acid. 

Below are given examples of the analyses of a poor sandy soil 
and an ordinary loam : — 



Poor sandy Soil 
on Bagshot Beds. 

Loam or 

Lias. 

Nitrogen 

Phosphoric add . . 

Pota^ ...... 

Carbonate of Lime . . 

•X9 % 

79 1, 

^23 

77 % 

•32 0. 

*57 It 

1*22 


Sizice the dry weight of the first foot of soil oyer an acre is about 
4,000,000 Xb the poor sandy soil contains within it :-r- 

Nitrogen 7600 lb 

Phosphoric acid 7200 „ 

Potash . . . , . . . . yfioo „ 

Lime ........ 9200 „ 

From the figures given preWouriv of pno atdbunt df ni^gen, 
pota^ and phosphdric acid removed by a wheoit or mangbl crop it 
would appear that this soil has enough of these It^edientl in if to 
yield many such crops; yet experience has shown t^t these crops 
cannot be g^wn on such a poor sandy soil unless'to^ures .cctotom- 
ing pho^ha^es, potesh and nitrogen are added. 

Many attempts have been made to correlate the tbsulto of the 
analyses of a soil wifh jts known cropping powef, thtire is yet 
much to be learnt in regard to these matters. A gt^t ptoporuon 
of the food constituents Web cah be extracted ty strong hydro- 
chloric acid ate not In a conditibn to be taken upl^ ih^roots of 
plants; they are present, but in a " dormant stote, although by, 
tillage and weathering processes th|ey may in time become ** avrff-' 
able " tp plants. Analyses' of this /ctiaatocter would appear 


of potash fertiUzm i^v« good results, 
contslalng ,^much as *4 « *5 %.<!<( pot ttsusHy responl tb 
manures, ^ere the amount of ' )^li6spharic aci<t (Fjbj Is less 
that ^5 % nhosphatic mantra are generally fotmd to 
with toore than *1! % present these fertilizers aro 
for exce^ pOriiapS m soils dontatning a liOraitogeyl^ 
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comppuads, SinU^ly soilst with less th^p *t % of nitr^en are 
likely to be bep^ted by appUcatioas of nitrogenous manures. 
Too much stre^^ however, cannot be laid upon these figures, since 
the fertility of k soil is very greatly influenced by texture and physi- 
cal constitutipn, perhaps more so by these factors than by chemical 
compositloii. 

At present it is not possible to determine with accuracy the 
amoupf of immediately available plant food-constituents in a soil : 
no doubt the various species of plants differ somewhat in their 
power of absorbing those even from the same soil. The method 
introduced by Dyer of dissplving out the mineral constituents 
of the soil with a i % solution of citric acid, which represents about 
the average acidity of the roots of most common plants, yields 
better results. In the case of arable soils, where the amount of 
phosphoric acid determined by this method falls below -oi %, phos- 
phatic manuring is eaaiential for good crops. The writer has found 
that many pastoe soils containing less than '025 or *03 %, respond 
freely to applications of phosphates; probably in such cases even 
the weak acid is capable of^dissolving out phosphates from the humus 
or other compbunds which yield little or none to the roots of grasses 
and clovers. In soils where the potash available to citric acid is 
less t^n '005 %, kainit and other potash fertilizers arc needed. 

Waief in the Soil, — The importahcc of an adequate supply of water 
to growing crops cannot well be over-estimated. During the life 
of a plant there is a continuous stream of water passing through 
it wmeh enters by the root-hairs in the soil and after passing along 
the stem is given off from the stomata of the leaves into the open 
air above ground. It has been estimated than an acre of cabbage 
will absorb from the land and transpire from its leaves more than 
ten tons of water per day when the weather is fine. 

In addition to its usefulness in maintaining a turgid state of the 
young cells without which growth cannot proceed, water is itself a 
plant food-material and as absorbed from tne soil contains dissolved 
in it an the mineral food constituents needed by plants for healthy 
nutrition. Without a sufficient supply plants remain stunted and 
the crop yield is seriously reduced, as we sec in dry seasons when 
the rainfall is much below the average. If one condition is more 
necessary than another for good crops it is a suitable supply of water, 
for no amount of manuring or other treatment of the soil will make 
up for a deficient rainfi^. The amount needed for the most 
satisfactory nutrition varies with different plants. In the case of 
fair average farm crops it has been shown that for the production 
of one ton of dry matter contained in them from 300 to 500 tons 
of water has boon absorbed and utilized by the plants. This may 
be more than the rainfall, in which case irrigation or special control 
of the water supply may be necessary. 

The water-holding capacity of a soil depends upon the amount 
of free space between the particles of which it is composed into wliich 
water can enter. In most cases this amounts to from 30 to 50 % 
of the volume of the soil. 

When the pore-space of the soil is filled with water it becomes 
water-logged and few plants can effect absorption by their roots 
under such conditions. The root-hairs die from want of air, and the 
whole plant soon suffers. Fields of wheat and other cereals rarely 
recover after a week's submergence, but orchards and many trees 
when at rest In winter withstand a flooded or water-logged condition 
of the soil for two or three weeks without damage. The most 
satisfactory growth is maintained when the amount of water present 
is not more than 40 to 60 % of what would saturate it. UndCr 
such conditions each particle of soil is surrounded by a thin film 
of water and in the pore-space air can freely circulate. It is from 
such films that the root-hairs absorb all that plants require for their 
growth. The movement of water into the root-hairs is brought 
about by the osmotic action of certain salts in their cell-sap. Crops 
are, however, unaUe to absorb all the water present in the soil, 
for when the films become very thin they arc hold more firmly or 
cling with more force to the ^il particles and resist the osmotic 
action of the root-b^s, Plants have b^n found to wither an 4 die 
in sandy soils contaixUng r} % of water^ and in clay soils in whidh 
there was still present 8 % of watei. 

When a long glass tube open at both ends is filled with soil and 
one end is dipped in a shallow basin oi water, the water is found 
to move upwards through the soil column just as oil will rise in an 
ordinal lamp wich. * By this capillary action water may be trans- 
ferred to the tmper layers of the soil from a depth of several feet 
hmmiht surfMe. In this manner plants whose roots descend 
aBtdt wa3( in the grona^d are enabTqd to draw on deep supplies. 
Not om jWes water move imwards, but it is tn^nsfexted by capil- , 
larity la indirections t^6^h the soil. The amount knd speed of ’ 
movement of water by this me^s, and the distance to which it 
may be depend latgely qpon the fineness of the particles 

composii^ me soil and the spacm^ between ^h. The 
of wateris moi^ rf^id through coamesanc^ but the height to which 
it Will rise is corpparatiyely small. Ip whose particles gre 
thf Mrnter travels vei^ l>ut may uttimal^y 
10^ a height of ifiany ieet above the Igyfu 01 the water-table^ 
While Ihis oafwry movement, of watw is of great imppr- 
tahQe;in Applying tt^iideds of plants ith^ its disadvantages, sinhe 
ifiay^. transferred to the surface of me soil, where it eya^- . 


rates into the air and is lost to the land or the crop growing upon it 
'fhe loss in this manner was found to be in one instance over a pound 
of water per day per square foot oi surface, the '* water-table ** 
being about 4 or 5 ft. below. 

One of the moat effective means of conserving soil moisture is by 
*' mulching," i.e, by covering the surface of the soil with some 
loosely compacted material such as straw, leaf-refuse or stable- 
manura The space between the parts of such substances is too 
Urge to admit of capillary action; hence the water conveyed to the 
surface of the soil is prevented from passing upwards any further 
except by slow evaporation through the mulching layer. A loose 
layer of spread over the surface of the soil acts in the same way, 
and a similarly effective mulch may be prepared by hoeing ths sod, 
or stirring it to a depth of one or two inches with harrows or other 
implements. The hoe and harrow are therefore excellent tools 
for use in dry weather. Rolling the land is beneficial to young crops 
in dry weather, since it promotes capillary action by reducing the 
soil spaces. It should, however, be followed by a light hoeing or 
harrowing. 

In the semi-arid regions of the United States, Argentina and 
other countries where the average annual rainfall lies between 10 
to 20 in., irrigation is necessary to obtain full crops every year. 
Good crops, miwever, can often be grown in such areas wimout 
irrigation if attention is paid to the proper circulation of water in 
the soil and means for retaining it or preventing excessive loss by 
evaporation. Of course care must be exercised in the selection of 
plants — such as sorghum, maize, wheat, and alfalfa or lucerne— 
which are adapted to dry conditions and a warm climate. 

So far as tne water-supply is concerned — and this is wliat ulti- 
mately determines the yield of crops — the rain which falls upon 
the soil should be made to enter it and percolate rapidly through 
its interstices. A porous bed in the upper layers is essenti^, 
and this should consist of fine particles which lie close to each other 
without any tendency to stick together and " puddle " alter heavy 
showers. Every effort should be made to prepare a good mealy 
tilth by suitable ploughing, harrowing and consolidation. 

In the operation of ploughing the furrow slice is separated from 
the soil below, and al^ugh in humid soils tliis layer may bo left 
to settle by degrees, in semi-arid regions this loosened layer becomes 
dry if left alone even for a lew hours and valuable water evaporates 
into tlie air. To prevent this various implements, such as disk 
harrows and specially constructed rollers, may be used to consulidato 
the upper stirred portion of the soil and place it in close capillary 
relationship with the lower unmoved layer. If the soil is allowed 
to become dry and pulverized, rain is likely to run off or ' puddle " 
the surface without penetrating it more than a very short distance. 
Constant hoeing or harrowing to maintain a natural soil mulch 
layer of 2 or 3 in. deep greatly conserves the soil water below. In 
certain districts where the rainfall low a crop can only be obtained 
once every alternate year, the intervening season being devoted to 
tillage with a view of getting the rain into the soil and retaining it 
there for the crop in the following year. 

Bacteria in the Soil . — Recent science has made much progress 
in the investigation of the micro-organisms of the soil. Whereas 
the .soil used to be looked upon solely as a dead, inert material con- 
taining certain chemical substances which serve as food constituents 
of the crops grown upon it, it is now known to be a place of habitation 
for myriads of minute living organisms upon whose activity much 
of its fertility depends. They are responsible for many important 
chemical processes which make the soil constituents more available 
and better adapted to the nutrition of crops. One cubic centimetre 
of soil taken within a foot or so from the surface contains from 1^ 
to 2 millions of bacteria of many different kinds, as well as large 
numbers of fungi* In the lower dep,ths of the soil the numbers 
decrease, few being met with at a d^th of 5 or 0 ft. 

The efficiency of many substances, such as farm yard manure, 
guanos, bone meal and all other organic materials, which are spread 
over or dug or ploughed into the land for the benefit of farm and 
garden crops, is bound up with the action of these minute living 
^in^. Without their aid most manures would be useless for 
plant growth. Farm-yard manure, guanos and other fertilizers 
undergo decomposition in the soil and become broken down into 
compounds of sunploxhemical composition better suited for absorp- 
tion by the roots of crops, the changes involved being directly due 
to the activity of bacteria and fungi Much of the work carried on 
by these organisms is not clearly, understood; there ^e, however, 
certain processes which have been extensively investigated and to 
these it isneoesBary to re^r. 

It has been fonnd by experiment that the nitrogen needed by 
practically all farm crops except leguminous ones is best supplied 
in the form of a nitrate; the rapid effect of nitrate of soda when used 
as a top djECSsing to wheat or ptber plants is well known to farmers. 
It has long been known that srhen organic materials such as the 
dung and urine of aniinals, or even tholmdies of animals and plants, 
are applied to the soil,, the nitrogen within thpm becomps oxidised, 
and ultimately appears in the form of nitrate oilime, potaidi or son^e 
other basew 1 The nitr^^en in decaying roots, ifi the dead stems 
and leaves' of plants, .and in humus generally is sooner or later 
changed into a nitrate, the change being effected by .bacteria* That 



the actlpn of living orgacnisms is the pause of the production of 
nitrates suppojted by the i^tt that the change does not occur 
when the soil is heated nor when it is treated with disinfectants 
which destroy or check the growth and life of bacteria. The process 
resultiM in the formation of nitrates in the soil is spoken of as 
nitrifieduion. 

The steps ih the breaking down of the highly complex nitrogenous 
proteid compounds contained in the humus of the soil, or ^plied 
to the latter by the farmer in the form of dung and organic refuse 
generally, are many and varied; most frequently the insoluble 
proteids are changed by various kinds of putrefactive bacteria into 
.soluble proteids (peptones, &c.), these into simpler amido-bodics, 
and these again sooner or later into compounds of ammonia. 'Hie 
urea in urine is also rapidly converted by the uro-bacteria into 
ammonium carbonate, ^e compounds of ammonia thus formed 
from the complex substances by many varied kinds of micro-organ- 
isms are ultimately oxidized into nitrates. The change takes 
place in two stages and is effected by two special groups of nitrifying 
bacteria, which are present in all soils. In the first stage the 
ammonium compounds are oxidized to nitrites by the agency of 
very minute motile bacteria belonging to the genus Niirosomonas. 
The further oxidation of the nitrite to a nitrate is effected by 
bacteria belonging to the genus Nitrobaciev. 

Several conditions must be fulfilled before nitrification can occur. 
In the first place an adequate temperature is Cf^sential; at 5® or 6° C. 
(4i®-43‘" F.) the process is stopped, so that it does not go on in 
winter. In summer, when the temperature is about 24® C. (75® F.), 
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nitrification proceeds at a rapid rate. The organisms do noV carry 
on their work in soils deficient in air; hence the process is checked 
in water-logged soils. The presence of a base such as lime or mag- 
nesia (or their carbonates) is also essential, as well as an adequate 
degree of moisture : in dry soils nitrification ceases. 

It is the business of the farmer and gardener to promote the 
activity of these organisms by good tillage, careful drainage and 
occasional application of lime to soils which are deficient m this 
substance. It is only when these conditions are attended to that 
decay and nitrification of dung, guano, fish- meal, sulphate of am- 
monia and other manures take place, and the constituents which 
they contain b<.K>ome available to the crops for whose benefit they 
have been applied to the land. 

Nitrates arc very soluble in water and arc therefore liable to be 
washed out of the soil by heavy rain. They arc. however, very 
readily absorbed by growing plants, so that in summer, when nitrifica- 
tion is most active, the nitrates produced are usually made use of by 
crops before loss by drainage takes place. In winter, hbwever, and 
in fallows loss takes place in the subsoil water. 

There is also another possible source of loss of nitrates through 
the activity of denitrifying bacteria. Those organisms reduce 
nitrates to nitrites and finally to ammonia and gaseous free nitrogen 
which escapes into the atmosphere. Many bacteria are known 
which are capable of denitrification, some of them being abundant 
in fresh dung' and upon old straw. They can, however, only carry 
on their work extensively under anaerobic conditions, as ih water- 
logged soils or in those which are badly tilled, so that there is but 
little loss of nitrates through their agency. 

An important group of soil qrgauisms arc noW known which have 
the power of using the free nitrogen of , the atmosphere for the forma- 
tion of the complex nitrogenous compounds of which their bodies 
are Uurgely comi^osed. By their continued action the soil becomes 
enrich^ with nitrogenous material which eventually through the 
nitrification process becomes available to ordinary green crops. 
This power* of " fixing nitrogen," as it Is termed,, is appwently hot 
possessed by higher green plants. The baefenum, Clostridium 
pasteurianum, common in most Soils, is able to utilize free nitrogen 
under anaerobic conditions, and ah organism known as Asotobacter 
chroococcum and som^ others closely allied to it, have similar powers 
which &ey pah exercise under aerobic ccndltions. For the Parrying 
on df their functions thPy all need to be' supplied With carbohydrates 
or other carbon compounds which they obtain ordinarily from 
humus and plant residues in the soil, or possibly in some instaxices 
from carbohydiatos mahufhetured by minute gwen algae with 
which they five in close hhioh. Csfftain bacteria qf the nitrogen- 
fixing class enter into association 'with the roots of gre^ plants, 
the best-known examples oeihg those which are met with in the 
nodules upon the roots of clover, peas, beans, sainfoin and other 
planfB belon^Qg the leguminous order. 

That ih® used for the growth df trheiat is hniproyed 

by growing iipon'it a prop of beans or clover has been loifg recognized 
by fanners. The knowledge pf the cause, howevtt, is due to modem 
• investigations. When wheat, barley,, turnips and similar plhnts 
are grov^n, the soU upon which they are cultivated becomes depleted 
of its hitic«en; yet after a crop of clover or other leguniinous plahts 
the soil is fiiuha tp be richer in nitrqgcn than It was before the crop 
was grown* is due to the nitrogenous root residheS left in the ' 
land. Upon the rqots of le^minous plants characteristic sWoHen 1 
nodules or tubercles are present. These ate found to contain large 
numbers of a bacterium ternied Bacillus radicicola or Pseudomonas \ 
fddicUola. The bacteria, which are Orient in almost an soils, enter 
the Mt-hairs of thdr hOSt plants and ultimately sthniilate the 


SOIL ^ 

produRitsn of an excrescent nodule, in which they'llve. For a rime 
after entry they multiply/ obtaining the nitrogen necessary for 
their nutrition and growth frpm the free nitrogen of the air, the 
carbohydrate required being supplied by the pea or tiovar plant 
in whose tissues they make a home. The nodulOs inoreaiift'th size, 
and anal3r3is shows that they are exceedingly riPh in idtrOgim tit> to 
the time of flowering of the host plknt. During this period the 
bactefia multiply and most of them assume a peculiar thickened 
or branched form, in which state they arc spoken of as bacteroids. 
Later the nitrogen-content of the nodule decreases, most of the 
o^anisms, whicharo largely composed of proteid miaterial, becoming 
digested and transformed into soluble nitrogenous compounds 
which are conducted to the developing roots and seeds. After the 
decay of the roots some of the unchanged bacteria are left in the 
soil, whore they remain ready to infect a new leguniinou^ crop. 

The nitrogen-fixing nodule bacteria can be cultivated On artificial 
media, and many attempts have been made to utlllfze them 'hr 
practical purposes. Pure cultures may be made and after dilution 
in water or other liquid can be mixed with soil to be liltihiately 
spread over the land which is to be infected. The method of Using 
them most frequentlv adopted consists in applying them to the 
seeds of leguminous plants before sowing, the seed being dipped for 
a time in a liquid containing the bacteria. In thte manner organisms 
obtained from red clOver can be grown and applied to the s^ of 
red clover; and similar inoculation can be arranged for Other species, 
so that an application df the bacteria most suited to the particular 
Crop to be Cultivated can be assured. In many cases It has been 
found that inoculation, whether of the soil or of the seOd, hhs not 
made any appreciable difference to the growth of Crop, a result 
no doubt due to the fact that the soil had already contained ^fhin 
it an abundant supply of suitable organisms . But in other inStasescs 
m-eatly increased ;^elds have been obtained where inoCulafIDn tes 
been practised. More or less pure cultures of the nitrogen-fixing 
bacteria belonging to the Asotobaefer group have been tried and 
recommended for application to poor land in order to provide a Cheap 


supply of nitrogen. The application of pure Cultures of bactoria 
for improving the fertility of the land is still in an expei^imefital 
stage. There is little doubt, however, that in the near futuxe means 
will be devised to obtain the most efficient work from theee'inlnuto 
organisms, either by special artificial cultivation and siibsequimt 
application to the soil, or by improved methods of encouraging their 
healthy growth and activity in the land where they already eiost. 

Improvement of Soils > — The fertility of a soil is dependent 
upon a number of factors, some qf which, such as the addition 
of fertilizers or manures, increase the stock of availaMe fo6d 
materials in the soil (see Manure), while others, su A as 
application of day or humus, chiefly influence the fertility, of 
the land by improving its physical texture. 

The chief processes for the improvement of soils which may 
be discussed here are : liming, claying and marling, waiping, 
paring and burning, and green manuring. Most of these more 
or less directly improve the land by adding to it certain plant 
food comtituents which are lacking, but the effect of each 
process is in reality very complex. In the majority of caws 
the good results obtained are more particularly due to the 
setting free Of dormant " or " latent ” food constituents and to 
the amelioration of the texture of ihc soil, so that its aeration, 
drainage, temperature and water holding capacity ate altered 
for the better. 

The material which chemists call caldum carbonate is met with 
in a compaxUtively pure state in chalk. It is present in vkriaible 
amounts in limestones of aU kinds, although its white- -y >0 
ness may there be masked by the presence of iron oxide 
ahd other coloured : Substances. Carbonate of lime is idso a cemsti- 
tuent to a greater or lessor extent in almost all soilsv In o^xtuin 
sandy soils and in a few stiff blays it may amount td‘ less than i %, 
while in others in limestone and chalk districts there mayW^ to 
86 % present. Pure carbonate of lime vdien heated loses 44 % of 
Its weight, the dCcrease being due to the loss of carbon dioxide gas. 
The resulting white product is termed Calcium oxide lime, burnt 
lime, quicklime, eobluhe, 6r caustic time: This kubstafice absorbs 
and combines with water veiy greedily, at fihe same time becoming 
very hbt, and falling into a fine dry powder; 'calcium' hydroxide' or 
^ked lime. Which When left in the open slowly combines With 
the carbon dioxide of the air aiid becomes calciukn caibonate, from 
which we btegan. , . - 'r 

"VlThen tecommendatlons arc made about Uming land it is ttuoaiisarv 
to bidicate ‘more pr^lseiy than is ushhQy done which of libe thcee 
classes of material named above---^haJk, quicl^me or Slalmdf 
to intended . ’i^nerally Spealdim' the enride or quioldime'hM m more 
rapid end greater effect in modifying the soil tium slalmd'Ume. and 
this again greater than the carbonate or chaik^ i 

Ume in whatever form it’m applied has a many-sided infiuetice 
in the fiei^ty the land. ’ It tends to improve tUfih and the 
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capillarity of *the sail by billing sands together 8omewh^<and by 
opening up clays. If applied in too great an amount to light soils 
and peat land rt may do much damage by rendering them too loose 
and ^n« The addition of small quantities of lime, especially 
in to stiff greasy clays makes them much more porous 

and A lump of clay, which ^ dr,ied would become hard 

and intradmblo, crumbles into pieces when dried after adding to it 
% of lime. The lime causes the minute separate particles of clay to 
occnlate or group themselves together into larger compound grains 
between which air and water can percolate more freely. It is this 
power of creating a more crumbly tilth on stiff clays that makes lime 
so valuable to the farmer. Lime also assists in the decomposition 
of the organic matter or humus in the soil and promotes nitrification * 

, hence it is of great value after green manuring or where the land 
contains much humus from the addition of bulky manures such as 
. farm-yard dung. This tendency to destroy organic matter makes 
the repeated application of lime a pernicious practice, especially 
on land which contains little humus to begin with. The more or 
loss dormant nitrogen and other constituents of the humus are made 
immediately avaUablo to the succeeding crop, but the capital of 
the soil is rapidly reduced, and unless the loss is rt^laccd by the 
addition of more manures the land may become sterile. Although 
good crops may follow the application of lime, the latter Is not a 
direct fertilizer or manure ancf is no substitute for such. Its best 
uiM in obtained on land in good condition, but not where the soil is 
poor* When used on light dry land it tends to make the land drier, 
since it destroys the humus which so largely assists in keeping water 
in the soil. Lime is a base and neutralizes the acid materials present 
in badly drained meadows and boggy pastures. Weeds, therefore, 
which need sour conditions for development are checked by liming 
and the bettor grasses and clovers are encouraged. It also sets 
free potash and possibly other useful plant food-constituents of the 
soil. Liming tends to produce earlier crops and destroys the 
funmis which causes finger-and-toe or club-root among turnips and 
cabbages. 

Land which contains less than about ^ % of lime usually needs 
the addition of this material. The particular form in which lime 
,ahottld be applied for the best results depends upon the nature 
pf ^e aoU. in practice the proximity to chalk pits or lime kilns, 
the cost of the lime and car^e, will determine which is most 
economicaL Generally speaking light poor lands deficient in 
oiganic matter will need the less caustic form or chalk, while quick- 
lime will bo most satisfactory on the stifi clays and richer soils. 
On the stifE soils overlying the chalk it was formerly the custom to 
dig pits through the soil to the rock below. Shafts 20 or 30 ft. deep 
were then sunk, and the chalk taken from horizontal tunnels was 
brought to the surface and spread on the land at the rate of about 
60 loads per acre. Chalk should be applied in autumn, so that it 
may be split by the action of frost during the winter. Quicklime 
is beat applied, perhaps, in spring at the rate of one ton per acre every 
six or emht years, or in larger doses — ^4 to 8 tons — every 15 to 20 
years. Small dressings applied at short intervals give the most 
satisfactory results. The quicklime should be placed in small 
heaps and covered with soil if possible until it is slacked and the 
lumps have fallen into powder, after which it may be spread and 
harrowed in. Experiments have shown that excellent effects can be 
obtained by applying 5 or 6 cwt. of ground quicklime. 

Gas-limc is a product obtained from gasworks where quicklime 
is used to purify the gas from sulphur compounds and other objec- 
tionable xnateriaU. It contains a certam amount of unaltered 
caustic lime and slacked lime, alona with sulphates and sulphides 
of lime, some of which have nn evil odour. As some of these sulphur 
compounds have a poisonous effect on plants, gas-limc cannot be 
applied to land directly without great risk or rendering it incapable 
of groiying crops of any sort — even weeds — for some time. It 
should therefore be kept a year or more in heaps in some waste 
.corner and turned over once or twice so that the suh can gain access 
to it and oxidise the poisonous ingredients in it. 

Many soils of a light sandy or gravelly or peaty nature and liable 
to drought and looseness of texture can be improved by the addition 
cim im nd aoiounts of cUy of an ordinary character. 

Similarly soils can be improved by applying to them 
maraag, laaxl, a substance consisting of a mixture of clay with 
variable proportions *of lime. Some of the chalk marls, which are 
ufually ox a yellowish or dirty grey colour, contain clay and 50 to 80% 
afaarbonate of lime with a certain proportion of phosphate of lime. 

material would not only have an influence on the texture 
of tholaad but the lime would reduce the sourness of the land and 
the poosphate of lime supply one of the most valuable of plant food- 
constituents. The benenoud eflocts of marls may also be partially 
due to the presence in them of available potash. 

T^;iical clay-marls are. tenacious, soapy clays of yellowishriod or 
browmsh colour and generally contain less than 50 % of lime. When 
dry they crumble into small pieces whicl^ can be readily mixed with 
the soil by^t|flillghiIlg. Many other kinds of marls are described* 
some are^ia;eandy nature, others stony or full of the remains ot 
small sh^, The amount and nature of the clay or marl to be added 
to thllpottniAdepend largely upon the,origuml composition of the 
lattsc* flhe hitter sands aM gravel requiring more clay than those , 


of firmer texture. Even stifl soils defleient in lime are greatly 
improved in fertility by the addition of maria. In some cases as 
little as 40 loads per acre have been used with benefit, in others 180 
loads have not been too much. The material il dug from nei^bour- 
ing pits or sometimes from the fields which are to m improved, and 
applied in autumn and winter. When dry and in a crumbly state 
it IS harrowed and spread and finally ploughed in and mixed with 
the soil. 

On some of the strongest land it was formerly the practice to add 
to and plough into it burnt clay, with the object of making the land 
work more easily. The burnt clay moreover carried 
with it potash and other materials in a state readily 
available to the crops. The clay is dug from the land otiniag. 
or from ditches or pits and plac^ in heaps of 60 to 100 loads each, 
with faggot wood, refuse coals or other fuel. Great care is necessary 
to prevent the heaps from becoming too hot, in which case the clay 
becomes baked into hard lumps of brick-like material which cannot 
be broken up. With careful management, however, the day dries 
and bakes, becoming slowly converted into lumps which readily 
crumble into a fine powder, in which state it is spread over and 
worked into the land at the rate of 40 loads per acre. 

The paring and burning of land, although formerly practised 
as an ordinary means of improving the texture and fertfiity of 
arable fields, can now only be looked upon as a practice « . 
to bo adopted for the purpose of bringing rapidly into 
cultivation very foul leys or land covered with a coarse 
turf. The practice is confined to poorer types of land, such as 
heaths covered with furze and bracken or fens and clay areas 
smothered with rank grasses and sedges. To reduce such land to 
a fit state for the growth of arable crops is very difficult and slow 
without resort to paring and burning. The operation consists of 
paring off the tough^sward to a depth of i to 2 in. just sufficient to 
effectually damage the roots of the plants forming the sward and 
then, after drying the sods and burning them, spreading the charred 
material and ashes over the land. The turf is taken off either with 
the breast plough — a paring tool pushed forward from the breast 
or thighs, by the workman — or with specially constructed paring 
ploughs or shims. The depth of the sod removed should not be too 
thick or burning is difficult and too much humus is destroyed 
unnecessarily, nor should it be too thin or the roots of the herbage 
are not effectually destroyed. 

The operation is best carried out in spring and summer. After 
being pared off the turf is allowed to dry for a fortnight or so and is 
then placed in small heaps a yard or two wide at the base, a little 
straw or wood being put in the middle of each heap, which is then 
lighted. As burning proceeds more turf is added to the outside 
of the heaps in such a manner as to allow little access of air. Every 
care should be taken to bum and char the sod thoroughly without 
permitting the heap to blaze, The ashes should be spread as soon 
as possible and covered by a shallow ploughing. The land is then 
usually sown with some rapidly growing green crop, such as rape, 
or with turnips. 

Paring ancl burn^ improves the textnre of clay lands, particularly 
if draining is carried out at the same time. It tends to destroy 
insects and weeds, and gets rid of aciditv of the soil. No operation 
brings old turf into cultivation so rapidly. Moreover, the beneficial 
effects are seen in the first crop and last for many years. Many of 
the mineral plant food-constituents locked up in the coarse herl^e 
and in the upper layers of the, soil are made immediately available 
to crops. The chief disadvantage is the loss of nitrogen which it 
entails, this element being given off into the air in a free gaseous 
state. It is best adapted for application to clays and fen land,s 
and should not be practised on shimbw light sands or gravelly soils, 
since the humus so necessary for the fertility of such areas is reduced 
too much and ihe scfll rsAdered fob l^rous and liable to suffer from 
drought. 

Many thousands of acres pf low-lying peal^ and sandy land adjoin- 
ing the tidal rivers which fhw into the nfimber h^ye been improved 
by a process termed ''warping/* The wa^ c^yasistB _ 
of fine muddy sediment which is suspended in ^e tidal- 
river water and appears to be deri^ from mhtarial scoured from 
the bed of tlie Humoer by the action of the fide and 4 certain amount 
of sediment brought down by, thhi ^butsuiy Steams which join 
the Humber some distance ftom its The field or area to 

be warped must lie below ihe level of" the W) 4 tet iff the river at high 
tide. It is first surrounded by an embankment, after vihich tne 
water from the river is allowed to flow through a prqj^y 
sluice in its bank, abng a drain or ditch to the land whkhis pirqiared 
for warping. By a system of carefully laid chahttefo the water 
flows gently over the land, and deposits its warp with an even level 
surface. At the ebb of the tide the more br less clear water flows 
back again from the land into the main river with sufficient fbTce 
to clean out any deposit whiph may have accumulated in the drain 
leading to the waxped area, mus allowing free access ox more warp- 
laden water at the next tide. In this mamter poor peatii gnd sands 
may be covered with a large layer of rock sou capaffle of growing 
excellent crops. , . , 

The amount pf deposit laid over the land reaches a thickness of 
two or three feet in one season of wai^ng, which is usually praotjlsed 
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between Maxch and October^ advantage being taken of the spring 
tides daring the^ months. The new warp is allowed toTie fallow 
during the winter after being laid ont in four-yard lands " and 
becomes dry enough to be sown with oats and grass and dover seeds 
in the following springs The clover^grass ley is then grazed for a year 
or two with mskgt, ^ter which wheat and potatoes are the duel 
cr(^R grown on the land. 

Green manures are crops which are grown specially for the puxpose 
of ploughing into the land in a greon or actively growing state. The 
OtMa growth obtains a considerable amount of 

MaaaHma car^i^ the carbon dioxide of the air, and builds it up 

into compounds which when ploughed into the land 
become humus. The carbon compounds of the latter are of no direct 
nutritive value to the succeeding crop, but the decaying vegetable 
tissues very greatly assist in retaining moisture in light sandy soils, 
and in clay soils also have a beneficial edect in rendering them more 
open and allowing of better drainage of superfluous water and 
good circulation of fresh air within them. The ploughing-in of green 
crops is in many respects like the addition of farm-yard manure. 
Their growth makes no new addition of mineral food-constituents 
to the land, but they bring useful substances from the subsoil 
nearer to the surface, and after the decay of the buried vegetation 
these become available to succeeding crops of wheat or other plants. 
Moreover, where deep-rooting plants are grown the subsoil is aerated 
and rendered more open and suitable for the development of future 
crems. 

The plants most frequently used arc white mustard, rape, buck- 
wheat, spurry, rye, and several kinds of leguminous plants, espcciadly 
vetches, lupins and serradella. By far the most satisfactory crops 
as green manures are those of the leguminous class, since they add 
to ^0 land considerable amounts of the valuable fertilizing con- 
stituent, nitrogen, wliich is obtained from the atmosphere. By 
nitrification this substance rapidly becomes available to succeeding 
crops. On the light, poor sands of Saxony Herr Schultz, of Lupitz, 
made use of serradella, yellow lupins and vetches as green manures 
for enriching the laud in humus and nitrogen, and found the addition 
of potash s^ts and phospliates very profitable for the subsequent 
growth of potatoes and wheat. He estimated that by using 
leguminous crops in this manner for the purpose of obtaining cheap 
nitrogen he reduced the cost of production of wheat more than 50%. 

The growing crops should be ploughed in before flowering occurs; 
they should not be bmied deeply, since decay and nitrification take 
place most rapidly and satisfactorily when there is free access of 
air to the decajring material. When the crop is luxuriant it is 
neoessary to put a roller over it first, to iadlitatc^ burial by 

tibie plough. The best time for the operation appears to be late 
summer and autumn. (J. Pn.) 

Soil and Disease.^^The influence of different kmds of soil as 
a factor in the production of disease requires to be considered, 
in regard nqt only to the nature and number of the micrO' 
organisms they contain, but also to the amount of moisture 
and air in..them and their capacity for heat. The moisture in 
soil is derived from two sources — the rain and the ground- water. 
Above the level of the ground-water tl^e soil is kept moist by 
capillary attraction and by evaporation of the water below, by 
rainfall, and by movements of the ground-water ; on the other 
hand, the W|^er layers are contantly losing moisture by evapo- 
ration fmm the surface aE^ . through vegetation. When the 
ground-water rises k forces air out of the, soil ; when it falls again 
It leaves the soil moist and full of air. The nature of soil 
^ largely influence the amount of moisture which it will take 
up or retain. In re^ud to water, aU soils, have two actions 
T-^a^y* .pernieabin^.. and absozbahUky. Permeability is 
piactieidly jidentol wi^ the speed at whfi^ percolation takes 
place 1 through <^y it is slow, but juicreases in rapidity through 
marls, loams, limestonei^. cha^ coa^ mvels and fine sands, 
reaching .a naarimuin M abturated with moisture. The 
amount of moish^re mtained depends mainly upon the absorb- 
ability of ^.sqi}, and as k depends largely on capillary action 
it^vai:ies,with coarseness or flneness of the pores of the soil, 
greati^;ior soils which consist of fine particles. The 
resulU^'^ tna^y analyses show that the capacitjf of soils for 
moisture inerwee with the amount or,, organic substances 
{ffesent; d^mposition appears to be most active when the 
moktuia is about 4 %, but can continue when it is as low as 
1 white to be retarded by any excess over 4 %. 

Atove cl the ground-^fater all soils con^aak, yajying 

in amount with l^e degree of looseness of the soil Some 43ands 
contain as much as 50 % of air of nearly the same composition 
as atmospheric air. , Thn o?^gen, howeyer, decreases wil^ the 
depth# white dm carbon diendde meveases. 


AmodI the most noteworthy workers at tlae problems involved in 
the question of the influence of soil in the production of disease 
we find von Foder, Pettenkofer, Levy. Fleck, von Nacgeli, Schleesina, 
Muntz and Warrington. The study of epidemic endemic 
diseases generally has brought to h|dit an array 
very strongly suggest that an intimate association exiSpipween 
the soil and the appearance and propagation of certdfn dueases; 
but although experiments and observations allow this view to be 
looked upon as well established, still the precise rdle played by the 
soil in an aetiological respect is by no means so well understood 
.as to make it possible to sq>arate the factors and dogmatize on their 
oflects. The earliest writers upon cholera emphasnsed its remark- 
able preference for particular places ; and the history of each succes- 
sive epidemic implies, besides an importation of the contagion, 
certain local conditions which may be either general sanitary dwecHts 
or peculiarities of climate and sou. The general evidence indipa)^ 
that the specific bacteria of cholera discharges are capable a 
much longer existence in the superficial soil layers than was fotmwibr 
supposed; consequently it is specially necessary to guard «agaiiiat 
pollution of the soil, and throu^ it agmnst the probatne oantimimh 
tion of both water and air. The evidencOi however, is not eum- 
cicntly strong to warrant a universal conmuston, the difiuabll of 
cholera appearing to be largely dependent upon other factors than 
soil states. Again, all accounts of diphtheria show a tendency on 
the part of the disease to recur in the BMOfi districts year after year. 
The questions naturally suggest themselve^— Are the reappearances 
due to a revival of the contagion derived from previoui outbreaks 
in the same place, or to some favouring condition which the pteoe 
oflers for the development of infection derived from some other 
quarter; and have favouring conditfons any dependefiee upon the 
character and state of the soil ? Greenbow in 1858 stated, tluit 
diphtheria was especially prevalent on cold, wet Soils, and^iy 
in 1881 described the localities affected as for the most p^ Cold, 
wet, clay lands.** An analysis of the innumerable otkoiealcs In 
various parts of Europe indicates that the geological fefttures (k,tbe 
affected districts play a less important part in the incidence of me 
disease than soil dampness. Tn this connexion it is interesting te 
note the behaviour of the diphtheritic contagion in soil. lExpen- 
ments show that pure cultures, when mixed with garden soil coa* 
stantly moistened short of saturation and kept in flbe. da^ at;-|^ 
temperature of 14** C., will retain their vitalirir for more thap W 
months; from moist soil kept at 26** C. they die out in about two 
months; from moist soil at 50** C. in seventeen days; and in dry soil 
at the same temperature within a week. In the laboratory absolute 
soil dryness is as distinctly antagonistic to the vitality of the 
diphtheria bacillus as soil dampness is favourable. Both statislfi- 
cally and experimentally we find that a damp soil favours ito J|ke 
and development, while prolonged submersion and drougbt Icili it. 
We may consider that, in country districts, constant sou moisture 
is one of the chief factors ; while in the case of urban outbreaks maze 
soil moisture is subsidiary to other more potent causes. . , 
Again, many facts in Uie occurrence and diffusion of enteric iev«ir 
point to an intimate connexion between its origin and Certain con- 
ditions of locality. Epidemics rarely spread over any considerable 
tract of country, but are nearly always confined within local limits. 
Observations made at the most diverse parts of the globe, and the 
general distribution area of the disease, show that mere questions 
of elevation, or even configuration of the ground, have little or no 
influence. On the other hand, the same observations go to show 
that the disease is met with oftener on the more recent formations 
than the older, and this fact, so far as concerns the physical characters 
of the soil, is identical with the questions of permeability to air and 
water. Robertson has shown that the typhoid bacillus can grow 
very easily in certain soils, can persist in soils through the winter 
months, and when the soil is artificially fed, as may Ix) done 
leaky drain or by access of filthy water from the surface, the mierh- 
organism wiU take on a fresh growth in the warm season. The 
destructive rower of sunlmht is only exorcised on those organisms 
actually at the surface. Cultures bf the typhoid org^iksm pUmted 
at a depth of x8 in. were found to have grown to the surface, in 
the winter months the deeper layers of the soil act as a shelter to 
the organism, which again grows towards the surface during the 
summer. The typhoid organism was not found tp be ta^en off from 
the decomposixig masses of semi-liquid filth largely contaminated 
with a Culture of bacHtus typhosus ; but, on the other hand, it was 
abundantly proved that it could grow over moist surfaces of stones, 
dtt. Certain dteeaseTproducing organisms, such as the bacillus of 
tetanus and malignant oedema, appear to be universally distributed 
in 8 o 4, while oth^, as the bacillus typkoms and spirillum choleras^ 
appear to have only a local distribution. The conditions which 
favour the vitality, growth and multiplicatibn of the typhoid 
bacillus are the following : the soil should be pervious; it sopfild 
be permeated with a sufficiency of decayingr-preferably ammal— - 
organic matters; it should possess a certain amount of inoistezae, 
and be snbjeOt to a certain temperature. Depriving the bri^stesm 
of aUy of tne^e essential coaditioni for its existence in the^soil will 
secure owr beet weapon lor defence. The optimum temperature 
adapted to its growth apd eg;t^on is 37° C, so8^*4 F. , $|r Charles 
Camerou attribute^ ^ pthvak^e of ^hoid in bdi;taifi areas in 
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Dublin to the sofl becoming saturated with faecal matter aitd specifi- 
cally infected. The ratio of cases to population living in Dublin ^ 
loose porous gravel soil for the ten years l88t~i89i was i in 94, while 
that of tMtee living on stifi clay soil was but 1 in 145. “ This is 
as sluy®! expect, since the movements of ground air arc much 
groaM^^ose porous soils than In stiff clay soils.'* A foul mvel 
soil is a nibst dangerous one on which to build. T'or warmth, foi 
di^ess, for absence of fog, and for facility of walking after rain, 
just when the air is at its purest and its best, there is notWng 
equal to gravel; but when gravel has been rendered foul by infil- 
tration with organic matters it may easily become a very hotbed 
of disease. (J- L. N.) 

flOlSSONS, a city of northern France, in the department of 
Aisne, 65 m. N.E. of Paris by the railway to Laon. Pop. (1906), 
11,586. Soissons, pleasantly situated amongst wooded hills, 
stands on the left bank of the Aisne, the suburbs of St Viiast 
and St M6dard lying on the right bank. The cathedral of 
Notre-Dame was begun in the second half of the 12th century 
and finished about the end of the 13th. It is 328 ft. long and 
87 wide, and the vaulting of the nave is loo ft. above the pave- 
ment. The single tower dates from the middle of the 13th 
century and is an imitation of those of Nolre-Dame of Paris, 
which it equals in height (216 ft.). The south transept, the 
(Eldest and most graceful portion of the whole edifice, terminates 
in an apse. The facade of the north transept dates from the 
end of the 13th century. The apse and choir retain some fine 
13th-century glass. Considerable remains exist of the magnifi- 
cent ab^y of St Jean-des-Vignes, where Tliomas Bccket resided 
for a short time. .These include the ruins of two cloisters (the 
larger dating from the 13th century), the refectory, and above 
all the imposing fa9ade of the church (restored). Above the 
tluee portals (13th century) runs a gallery, over which again 
is a large window; the two unequal towers (230 and 246 ft^ of 
the 15th and early i6th centuries are surmounted by. beautiful 
stone spires, which command the town. The church of St 
liger, which belongs to the 13th century, was formerly attached 
to an abbey of the G6novefains. Beneath are two Romanesque 
crypts. The royal abbey of Notre-Dame, now a barrack, was 
founded in 660 for monks and nuns by Leutrade, wife of Ebroln, 
the celebrated mayor of the palace. The number of the nuns 
(216 in 858), the wealth of the library in manuscripts, the 
valuable relics, the high birth of the abbesses, the popularity of 
the pilgrimages, all contributed to the importance of this abbey, 
of which there exist only inconsiderable remains. The wealthie.st 
of all the abbeys in Soissons, and one of the most import^t of 
all Prance during the first two dynasties, was that of St Mcdard, 
on tbe right bank of the Aisne, founded about 560 by Clotaire I., 
beside the villa of Syagrius, which had become the palace of the 
Frankish kings. St Mcdard, apostle of Vermandois, and kings 
Clotaire and Sigebert, were buried in the monastery, which be- 
came the residence of 4ooaM«iKand the meeting-place of several 
councils. It was there thd|^hilderic III., the last Merovingian, 
wM deposed and Pippin ffie "Short was crowned by the papal 
legate, and there Louis the Pious was kept in captivity in 833. 
The abbots of St M 4 dard coined money, and in Abelard's time 
(i2th centtiry) were lords of 220 villages, farms and manors. 
At the bittle of Boiivines (1214) the abbot commanded 150 
vassals. Jn 1530 St M6dard was visited by a procession of 
300,000 piljpfrims. But the religious wars ruined the abbey, 
and, although it WAs restored by the Benedictines in 1637, it 
never recovered itj former splendour. Of the churches and the 
conventual buildings of the ancient foundation there hardly 
ftmains a trace. Tlie site is occupied by a deaf and dumb 
institution, the chapel of which stands over the crypt of the 
great i(,bbey churA, whidh dates from about 840. In the crypt 
u a stone coffin, said to havc’,l)ieen that of Childebert 11 ., and close 
at hand is an underground chamber, reputed to have been the 
place df captivity of Louis the 'Pious. 

The cWl buildings of the town are not of much interest. 
The h6tel-de-ville contains a library nud a museum with cbllec- 
itionsof paintings and antiquities. The foundation of the hotel- 
didu dates back to the 13th century. The town has a large 
bdtnpical garden. Soissons' is the ^eat Of Jk bishop and a sub- 
prefect. and has tribunals of first instance 'arid of commerce. 


a communal college and higher eccJ^iastical seminary. Among 
the industrial establishments are iron and copper foundries, 
and factories for the production of boilers, agricultural imple- 
ments and other iron goods, straw hats, gto and sugar. Grain , 
haricot beans of exceptional quality, and timber are the principal 
articles of trade. 

Soissons is generally identified with the oppidum of Gallia 
Belgica, called Noviodmum by Caesar. Noviodunum was the 
capital of the Suessiones, who occupied twelve towns, and whose 
king, Divitiacus, one of the most powerful in Gaul, h^ extended 
his authority even beyond the sea among the Britons. In 58 b.c. 
Galba, king of the Suessiones, separated from the confederation 
of the Belgians and submitted to the Romans. At the beginning 
of the empire Noviodunum took the name of Augusta Suessionum, 
and afterwards that of Suessiona, and became the second capital 
of Gallia Belgica, of which Reims was the metrop<jlis. The 
town was before long surrounded with a regular wall and de- 
fended by a citadel, and it became the starting-point of several 
military roads (to Reims, Chateau-Thierry, Meaux, Paris, 
Amiens and St Quentin). Christianity was introduced by St 
Crispin and St Crispinian, men of noble birth, who, however, 
earned their livelihood by shoemaking, and thus became patrons 
of that craft. After their martyrdom in 297 their work was 
continued by St Sinitius, the first bishop of Soissons. After 
the barbarians had crossed the Rhine and the Meuse Soissons 
became the metrcTpolis of the Roman possessions in the north 
of Gaul, and on the defeat of Syagrius by Clovis the Franks 
seized the town. It was at Soissons that Clovis married Clotilde, 
and, though he afterwards settled at Paris, Soissons was the 
capital of his son Clotaire, and afterwards of Chilperic I., king of 
Neustria. It wa.s not till the time of Chilperic ’s son, Clotaire II., 
that the kingdom of Soissons was incorporated with that 
of Paris. Pippin the Short was at Soissons proclaimed king 
by an assembly of leudes and bishops, and he was there crowned 
by the papal legate, St Boniface, before being crowned at Samt 
Denis by the pope himself. Louis the Pious did penance there 
after being deposed by the assembly at Compi^gne. Under 
Charles the Fat (886) the Normans failed in an attempt against 
the town, but laid waste St M6dard and the neighbourhood. 
In 923 Charles the Simple was defeated outside the walls by 
the supporters of Rudolph of Burgundy, and Hugh the Great 
besieged and partly burned the town in 948. Under the first 
Capets Soissons was held by hereditary counts (see below), 
frequently at war with the king or the citizens. The communal 
charter of the town dates from 1 1 31 . At a synod held at Soissons 
in 1121 the teachings of Abelard were condemned, and he was 
forced to retract them. In 1155, at an assembly of prelates 
and barons held at Soissons, Louis VII. issued a famous decree 
forbidding all private wars for a space of ten years; and in 1325 
Charles the Fair Veplaced the mayor of Soissons by a royal 
proves dependent on the bailiwick of Vermandois, the inhabi- 
tants retaining only the right of electing four 4 ihmns. The 
town had to suffer severdy during the war of the Hundred 
Years; in 1414, whtti it Was held by the Burgtiwdians, it 
captured and sacked by the Armagnacs under the dauphin; 
and this same fate again befell it several times’ Within twenty 
years. The Treaty of Arras (143s) brought it again under the 
royal authority. It was saeiked W Charles V. in 1544 and in 
1565 by the Huguenots, Who Ifdd the diurches in ruins, and, 
supported by the prince of Condi, count of Soissons, kept 
possession of the town for six months. During the" League 
Soissons eagerly joined the Catholic party. Chaites, duke of 
Mayenne, made the towh his principal residence, died there 
in 1611. A European congress was held there in 1738. In 
1814 Soissons was captured and recaptured by «the allies and the 
French. In 1815, after Waterloo, it was a 'tallying; point for 
the vanquished, and it w^ not occupied by theRdsSiahs till the 
14th of Au^st. In 2876 it capifulated to the Gdtttkahs after a 
bombardment of three days. 

Counts or SotisoNs.— In the middle ages Soissons was 
the chief town of a countship bdongihg; in 'fiie tdlh mklirth 
centuries to a family 'whldh appaxeUtly sptiang froth the 
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counts of Vermandois. Renaud, count of Soissons, gave 
his property in 1141 to his nephew Yves de Nesle. By 
successive manriages the countship of Soissons passed to the 
houses of Hainaut, Chfi-tillon-Blois, Coucy, Bar and Luxem- 
burg. Marie de Luxemburg brought it, together with the 
counties^ of Marie and St Pol, to Francis of Bourbon, count 
of Vendome, whom she married in 1487. His descendants, the 
princes of Condd, held Soissons and gave it to their cadets. 
Charles of Bourbon, count of Soissons (1566-1612), son of Louis, 
prince of Cond6, whose political vacillations were due to his 
intrigues with Henry IV/s sister Catherine, became grand 
master of France and governor of Dauphin^ and Normandy. 
His son, Louis of Bourbon (1604-1641), took part in the plots 
against Marie de Medici and Richelieu, and attempted to ajssas- 
sinate Richelieu. He had only one child, a natural son , known as 
the Chevalier de Soissons. The countship passed to the hou.se 
of Savoy-Carignan by the marriage in 1625 of Marie de Bourbon- 
Soissons with Thomas Francis of Savoy. Eugene Maurice 
of Savoy, count of Soissons (1635-1673), married the beautiful 
mid witty Olympia Mancini, a niece of Cardinal Mazarin, and 
obtained high military posts through his wife’s influence. He 
defeated the Spaniards at the battle of the Dunes in 1658; 
took part in the campaigns at Flanders (1667), Franchc-Comte 
(1668) and Holknd (1O72); and was present as ambassador 
extraordinary of France at the coronation of Charles 11 . of 
England. His wife led a scandalous life, and was accu.sed of 
poisoning her husband imd others. She was the mother of 
Louis Thomas Amadeus, count of Soissons, and of the famous 
Prince Eug(ine of Savoy. In 1734 the male line of the family 
of Savoy-Soissnns became extinct, and the heiress, the princess 
of Saxe-Hildburghausen, ceded the countship of Soissons to 
the house of Orleans, in whose possession it remained until 
1789. 

SOKE ( 0 . Eng. connected ultimately with to seek), 
a word which at the time of the Norman Conquest generally 
denoted jurisdiction, but was often used vaguely and is probably 
incapable of precise definition. In some cases it denoted the 
right to hold a court, and in others only the right to receive the 
fines and forfeitures of the men over whom it was granted 
when they had been condemned in a court of competent jurisdic- 
tion. Its primary meaning seems to have been “seeking”; 
thus “ soka faldae ” was the duty of seeking the lords court, 
just as “ secta ad molendinum ” was the duty of seeking the 
lords mill. The “ Leges Henrici ” also speaks of pleas “ in socna, 
id est, in quaestione sua ’’—pleas which are in his investigation. 
It is evident, however, that not long after the Norman Conquest 
considerable doubt prevailed about the correct meaning of the 
word. In some versions of the much used tract Interpretationes 
uocabulorum soke is defined “ aver fraunc court,” and in others 
as “ interpellacio maioris audientiae,” which is glossed some- 
what ambiguously as “ claim a justis et requeste.” Soke is also 
frequently associated to “ sak ” or “ sake ” in the alliterative 
jingle “ sake and soke,” but the two words are not etymologi- 
cally related. “ Sake ” is the Anglo-Saxon “ sacu,” originally 
meaning a matter or cause (from sacan, to contend), and later 
the right to have a court. Soke, however, is the commoner 
word, and appears to have had a wider range .of meaning. The 
term “ soke,” unlike “ sake,” was sometimes used of the district 
over which the right of jurisdiction extended. 

Mr Adolphus Ballard has recently argued that the interpreta- 
tion of the word “ soke ” as jurisdiction should only be accepted 
where it stands for the fuller phrase, “ sake and soke,” and that 
soke standing by itself denoted services only. There are 
certainly many passages in Domesday Book which support his 
contention, but there are also other passages in which soke 
seems to be merely a short expression for “ sake and soke.” The 
difficulties about the correct interpretation of these words 
will probably not be solved until the normal functions and 
jurisdiction of the- various local courts have been more fully 
elucidated. 

“ The sokemen ” were a class of tenants, found chiefly in i 
the eastern counties, occupying an intermediate position between { 
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Aee tenants and the bond tenants or villains. As a general 
•Mile they were personally free, but f)erformed many of the 
agricultural services of the villains. It is generally supposed 
they were called sokemen because they were within the lord’s 
soke or jurisdiction. Mr Ballard, however, holds that a sokeman 
was merely a man who rendered services, and that a sokeland 
was land from which services were rendered, and was not neces- 
sarily under the jurisdiction of a manor. The law term, socage, 
used of this tenure, is a barbarism, and is formed by adding the 
French to soc. 

See F. W. Maitland, Domesday Book and Beyond; J. H. Round, 
Feuded England ; F. H. Baring, Domesday Tables ; A. Ballard, TUc 
Domesday Inquest ; J. Tait, review of the last mentioned teok in 
English Historical Feview for January 1908; Red Booh of the Ex- 
cheqiusr (Rolls Series), iii. X035. (G. J. T.) 

SOKOTO, an important Fula state of west central Sudan, 
now a province of the British protectorate of Nigeria. The 
sultan of Sokoto throughout the 19th century exercised an over- 
lordship over the Hausa states extending east from the Niger 
to Bomu and southward to the Benue and Adamawa. These 
states and Sokoto itself, known variously as the Sokoto or Fula 
empire and Hausalaiid, came {c. 1900-1903) under direct British 
control, but the native governments are maintained. The pro- 
vince of Sokoto occupies the north-we.st comer of the British 
protectorate, and is bounded west and north by French territoiy". 
South and east it adjoins other parts of the British protectorate. 
Bordering north on the Sahara, it contains much arid land, but 
south-west the land is very fertile. Running through it in a 
south-westerly direction is the Gublin Kebbi or Sokoto river, 
which joins the Niger in iij® N. 4® E. On a tributary of this 
river is the town of Sokoto. 

The Sokoto or Fula empire was founded at the beginning 
of the 19th century. The country over which the Fula ruled 
has, however, a history going back to the middle ages. Between 
the Niger and the kingdom of Bomu {q,v,) the country was 
inhabited by various black tribes, of whom the Hausa occupied 
the plains. Under the influence of Berber and Arab trmes, 
who embraced Mahommedanism, the Hausa advanced in civiliza- 
tion, founded large cities, and developed a considerable trade, 
not only with the neighbouring countries, but, via the Sahara, 
with the Barbary states. The various kingdoms which grew 
up round each large town had their own rulers, but in the first 
half of the i6th century they all appear to have owned the sway 
of the Songhoi kings (see Timbuktu). On the break up of the 
Songhoi em ire the north-eastern part of Hausaland became 
more or less subject to Bomu, whose sultans in the 17th century 
claimed to rule over Katsena and Kano. In this century arose 
a dynasty of the Hab6, a name now believed to be identical 
with Hausa, who obtained power over a large area of the northern 
portion of the present British protectorate. Hie Hausa, whose 
conversion to Mahommedanism began in the 12th century, 
were still in the 18th century partly pagans, though their rulers 
were followers of the Prophet. These rulers built up an elaborate 
system of government which left a considerable share in the 
management of affairs to the body of the people. Dv/elling 
among the Hausa were a number of Fula, mostly herdsmen, 
and these were devout Mahommedans. One of the more culti- 
vated teachers of this rare, named Otliman Dan Fodio, had 
been tutor to the king of Gobir (a district north of BMtabUeh^ 
Sokoto). He incurred the wrath of that king, who, meat of 
angered at some act of defiance, ordered the massacre 
of every Fula in his dominions. The Fula flocked to Fodio’s 
aid, and in the battle of Koto or Rugga Fakko (1804) the king 
of Gobir was utterly defeated. Thereupon Fodio unfurled the 
green banner of Mahomet and preached a jihad or religious war. 
In a few years the Fula had subdued most of the Hausa states, 
some, like Kano, yielding easily in order to preserve their trade, 
others, like Katsena, offering a stubborn resistance. Gobir 
and Kebbi remained unconquered, as did the pagan hill tribes. 
The Fula were also defeated in their attack on Bomu. In most 
places they continued the system of government which had 
grown up under the HabS, ttit chiefs or exnirs of the v^ous 
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states being, however, tributary to pan Podio. This sheik 
cslivblished liim&elf at Sokoto, and with other titles assumed 
iliat of Siirikin Muslimin (king of the Mahoniincdans). As such 
he became the recognized spiritual head of all the Mahommedans 
of west central Sudan, a headship which his successors retained 
unimpaired, even after the loss of their temporal position to the 
British in 1903. On the death of Todio 181 9) the empire was 
divided between a son and a brother, the son, famous under the 
name of Sultan Eello, ruling at Sokoto, the brother at Gando. 
All the other Fulii emirs were depei .dent on these two sultanates, 
llie Fula power proved, before many years had gone by, in 
many respects harmful to the country, 'i'his was especially 
the case in those di.stricLs where there was a large pagim 
population. Slave*raiding was practised on a scale which 
devastated and almost depopulated vast regions and greatly 
luunpercd the commercial activity of the large cities, of which 
Zaria and Kano were the most important. The purity of the 
ancient administration was abandoned. The courts of justice 
became corrupt, administrative power was abused and degener- 
ated into a despotism controlled only by personal considerations, 
4'ppressive taxes destroyed industry and gradually desolated 
ihc countiy^ Soon after the Fula had established themselves 
Europeans begiui to visit the country. Hugh Clappcrtoii, 
I'ji Englishman, was at Sokoto in 1823 and again in 1827, 
dying there on the 13th of April of that year. Heinrich Barth 
made a prolonged stay in various Hausa cities at dates between 
1851 and 1855, To Barth is due a great deal of our knowledge 
of tlic country. In Barth’s time American merchants were 
established on the Niger, bartering goods in exchange for slaves. 
Tliis traffic w^as carried on through Nupc “ to the great damage/’ 
says Barth, ‘‘ of the commerce and the most unqualified scandal 
of the Arabs, who think that the English, if they would, could 
easily prevent it.” The over-seas tr.ifhc in slaves did not 
continue long after the date (1851) to wdiich Barth referred, 
but slave- raiding by the Fula went on unchecked up to the 
moment of the British occupation of the country. At 
Sokoto the sultanship continued in the liands of Fodio’s 
descendants, and the reigning sultan conceded in 1K85 a 
treaty with the Royal Niger Company (then called the 
National Africiui Company) which gave to the company ccrttiin 
rights of sovereignty throughout his dominions. 

In 1900 the rights of the company were transferred to the 
Grown. In the course of the years 1900, 1901, 1902, British 
Sukmi$sl9a authority was established in the states bordering 
imSteiUBh on the Niger and the Benue and in Bornu. The 
northern states declined to fulfil the conditions of 
tlie treaties negotiated with the Niger Company or to submit 
to the abolition of the slave trade, and in 1902 Sokoto and 
Kano openly defied the British power, A campaign was 
undertaken against them in the opening months of 1903 in 
v;hich the British troops were entirely successful. Kano was 
taken in February 1903, and Sokoto after some resistance made 
formal submission on the 22nd of March following. From that 
day British authority was substituted for Fula authority through- 
out the protectorate. The emir of Sokoto took an oath of 
allegiance to the British Crown and Sokoto be(;ame a British 
province, to which at a later period Gando was added as a sub- 
province — thus making of Sokoto one of the double provinces 
of the protectorate. * 

T3ic double province thus constituted has an area of about 
35fOp<> m., with an estimated population of something over 

500,000. It includes the ancient kingdoms of Zamfara on the 
ta^ and Argunga or Kebbi on the west. The dominions of the 
emir of Sokoto have suffered some diminutions by reason of 
British agreements with France relating to the common frontier 
of the two European powers in the. western Sudan. The emir 
felt deeply the loss of territory ceded to France in 1904 but 
accepted tlie settlement with much loyalty. Like the emir of 
Kano the new emir of Sokoto worked most loyally with the 
Bntisb administration. The province has been organized on 
the same principle as the o^cr provinces of Northern Nigeria. 
A British resident of the first class has been placed at Sokoto and 


assistant resident at other centres. British courts of justlee 
have been established and British governors are quartered in 
the province. Detachments of civil police are also placed at 
the principal stations. The country has been assessed under 
the new system for taxes and is being opened os rapidly as 
possible for trade. After the establishment of British rule 
farmers and herdsmen rcoccupied districts and the inhabitants 
of cities flocked back to the huid, rebuilding villages which had 
been deserted for fifty years. Horse breeding and cattle raising 
form the chief source of wealth in the province. There is some 
ostrich farming. Except in the sandy arca^ there is extensive 
agriculture, including rice and cotton. Special crops are grown 
in the valleys by irrigation. Weaving, dyeing and tanning 
are the principal native industries. 3 "air roads arc in procnis 
of construction through the province. Trade is increasing ami 
a cash currency lias been introduced. 

The emir of Gando, treated on the same terms as the emi» 
of Kano and Sokoto, proved less loyal to his oath of allegianoc 
and had to be deposed. Another emir was installed in his plate 
and in the whole double province of Sokoto-Gando prosperity 
has been general. In 1906 a rising attributed to religions 
fanaticism occurred near Sokoto in which unfortunately Ihrte 
while officers lost their livc.s. The emir heartily repudiated 
Ihc leader of the rising, who claimed to be a Mahdi inspired tt 
drive the wliitc man out of the country. A British force man'hed 
against the rebels, who were overthrown with great loss in Marrh 
1906. The leader was condemned to death in the emir’s 
court and executed in the market-place of Sokoto, and the 
incident was chiefly interesting for the display of loyalty to the 
British administration which it evoked on all sides from the 
native rulers. (Sec also Nigeria, Fula, and Haitsa.) 

See the Travels of Dr Barth (London, 185^); Lady Lugard, A 
7 'ropu'al Dependency (London, 1905) ; P. L. Monteil, De Saint Lnnis 
a Tripoli par U Utc Tchad (Paris, 1893); C. H. RobiUBou, Hmsaimii 
(London, 1896) ; Th$ Annml Reports m Northern Nigeria, isHUod siaee 
iqoo by tho Colonial Office, London; Sir F. D. Lugard, " Northetn 
Nigeria/' in Geo. town,, vol. xxUi., and Major t. A. Bnrdon, " The 
Fulani ibid. vol. xxiv. (both London, 190^). Extept 

the last-npnied mona. ot these authorltita duel with many 

other subjects betidbs the Fula. (F, L. L.) 

SOKOTRA (also spelt Socotra and formerly Soootora), m 
island in the Indian Ocean belonging to Great Britaini It 
is cut by 12*’ 30' N., 54® E., lies about 130 m. E.N.E. of C^ape 
Guardafui and about 190 m. S.E. of the nearest part of the coast 
of Arabia and is on the direct route to India by the Suez Canal, 
it is 72 m. long by 22 m. broad and has an area estimated at 
from 2cxx> to 3000 sq. m. It is the largest and mo8t easterly 
member of a group of islands rising from adjacent coral banks, 
the others being Abd el Kuri, The Brothers (Sesnha and Darzi), 
and Kal Forun. 

Physical the tea Sokoitm hat an Imposing 

appearemoe. The centre oulmmates vsl a teriee of rugged pinnaclts 
—the Haghier mountains, which rite to- nearly 5000 ft. above a high 
(1500 ft.) abutting and undulating limestone plateau, deeply 
channelled by valleys. At many parts of the north coast tho edges 
of this plateau reach the shore in precipitous cliffs, but in ottos 
low plain^ dotted with bushes and date-palms, front the heights 
behind. The southern shore is bordered nearly its entire length 
by a belt of drifted sand, forming the Nuget plain. On this adc 
of the island there are but ope or two possible anchoring grounds, 
and these only during the north-east monsoon. On the north coast 
there arc no harbors; but fairly s^ aaoborages, even in the 
north-east winds, aa:e available off Hadibu or under Haulaf, a 
few miles distant, and at Kaffansayia, at tho north-west end of the 
island. 

Geology.-— The fundamental rocka of th£ island are raeissos, 
through which cut the fetopaduG granites wlikh form ^tbe Haghier 
massif. Through these, again, jpiorce other granites in dikes or 
kva flows, and overlying the whole are limestones of Cretaceous 
and Tertiary age, themselves cut through by later volcanic eruptiotis. 
“ In the Hagnier hills/* to quote Professor Bonney, “ wo have 
probably a fragment of a continental^ area of great antiquity, and 
of aland surface which may have boeniin ' ark of refuge ' to a terres- 
trial fauna and flora from one of the very earliest periods of tliis 
world's history.** 

C/mate.— From October to May the weather is almoft rainleis 
except is the mountains, where .ttoearrjiightly showers and heavy 
mists. During this season tho rivers, which are roaring torrents 
tliroughout the monsoon, are almost ^ lost in the dry, Ubsoik^lt 
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fAiiiWi The tempemtnre of the coast area varies from 65” F. in the 
HifUlvt to 85* F. in the day-^in the hot season it mav'reach 95® F.; 
ttnd cm the mountains (3500 ft.) from 52® F. to 72® F, In tlio low 
geovttds fever of an acnl^ and' hematurk form is very prevalent. 

Flora and Fauna. — The fauna contains no indigenous mammals, 
a wild ass which roams the eastern plains, perhaps its oldest denizen, 
is probably of Nubian origin; while the domestic cattle, a peculiar, 
unnnmped, small, sliapcly, Alderne3^*lilpe breed, may be a race 
gradually developed Irom cattle imported at a distant period Irom 
Sind or Farther India. There are 07 species ol birds known from 
Sokotra, of whidi 15 arc cnclemio; of 22 reptiles, 3 genera and 14 
species arc peculiar; and ol Lh laud and fresh-water shells, to whose 
distribution great importance at ladies, 44 species out of 47 are 
confined to the island. Among the oilier invertebrate groups there 
is also a large proportion of endemic species. 

Tl^j flora is even more peculiar than the fauna. Aloes, dragon's- 
blood {Dracaena), myrrh, frankincense, pomegranate, and cucumber 
(Dendrocycios) trees are its most famous species. The phanerogams 
number 570, apportioned to 3i*'| g'mera, and of these over 220 
species and 98 genera are unknown elsewhere. The flora and also 
(thmigh to a less degree) the fauna ]jrcscnt not imly Asian and Central 
African afiinities, but, what is more interc'^iiing, Mascarene, South 
African and Antipodean- American rdatioiisliips, indicating a 
very different distribution of land and water and necessitating 
other bridges of communication than now exist. The natural 
history of Sokotra, unravelled by the study of its geology and biology, 
baa been summarized by Professor i:;alfour as follows 

" During the Carboiaiierous epoch there was in tlio region of 
Sokotra a shallow sea, in wliich was deposited, on the top of tlic 
fundamental gneisses of tliis spot, . . . me. sandstone of wliich we 
have such a large development in Nubia. . . . During the Permian 
epoeh Sokotra may have been a land surface, forming part of the 
great mass of land which probably existed in this region at that epoch, 
and gave the wide area for the western migration of life wliich. 
preseatiy took place, and by which the eastern ahiiiities in Sokotra 
may be explained. In early and middle Tertiary times, when the 
Indian peninsula was an island, and the sea which stretched into 
Europe washed the base of the Himalayan hills, Sokotra was in 
great part submerged and the great mass of limestone was de- 
posited; but its higher peaks were still above water, and formed 
an island, peopled mainly by African 8pecio.s — the plants bcing> 
the flragmentary remains of the old African flora — but with £m> 
admiirtuTe of eastern and other Asian forma. Thereafter it gradu- 
ally rose. undergoing violent volcanic disturbance." 

By this devation " Madagascar would join the Seychelles, which 
in turn . . , would run into the larger Mascarene Islands* In 
this way, then, Africa would have an irre^lar coast-line, prolonged 
greatty south of the equator into the Indian Occau, and ruiioing 
up with an advance upon tlio present Unc until it readied ita.norrii- 
west limit outside and south ox Sokotra. Thenec an advanced land 
surface of Asia would extend across the Arabian Sea into the Indian 
peninsula." Sokotra thus " again became part of the mainland, 
though it is likely for only a short period, and during this union tlie 
life of the adjacent continent covered its plainaand filled its valleys. 
Subsequently it reverted to its insular condition, in which state it 
has remained." The Antipodean- American elomont in the Sokotran 
flora probably arrived via the Mascarene Islands of South Africa 
from a former Antarctic continent. 

/nAaWfawW.*— The inhabitants, believed to number from 10,000 
to i^yooo, are composed of two, if uot more, elements. On tlio coast 
the p^le are modem Arabs mixed with negro,, litdian and European 
blood ; m the mountains live the true Sokotri, 8appose<l to be ongin- 
ally ix^igrants from Arabia, who liave been isolated hero from tune 
immemorial. Some of them arc as light-slduncd as Europeans, 
tall, robust, thin-lipped, straight-nosed, with straight black hair; 
others are shorter and darker in complexion, with round heads, 
long noses, thick lips, and scraggy limbs, indicating perhaps the 
commingling of more than one Semitic people. Their maimer of 
life is simple in the extreme. Ibeir dwellings are circular, rubble- 
built, flat, clay-topped houses. Or caves in the limestone rocks. 
They speak a language allied to the Mahra of the opposite coast of 
Arabia. Both Mahra and Sokotri ard, according to Dr H. MOller, 
daughtenr-tongucs of the old Sabacan and Minacan, standing hi the 
same relation to the speech of the old inscriptions as Ckptic dOes to 
that of the hieroglyphics. The Sokotran tongue has been, he 
believes, derived from the Mahra countries, but it has ’becotne so 
difierentiatod from the Mahra that the two peoples understand 
eadh other .only with difficulty. Sokotri is the older of the two 
lanigaages, and letains the ancient form, which in the Mahran has 
boMi modified by Arabic and other influences. Hadibu, Kallansavia 
and Khadup are the only places of importance in the island . HadioO, 
or Taxnarida (pop. about 400) the capital, is picturesquely situated 
OB the BOrih coast at the head of the open Imy Of Tamarida on a 
semicircular plain enclosed by spurs of the Hagnicr mountains. A 
dense grove of date palms Btrrrounds the viU^. 

Tfd& and Products.^Tht chief export is ghi or clarified butter, 
is sent to Arabia, Bombsty and Zanzibar. BfiUet, cotton and 
tOTOOCO are grorin in smsill quantities. The most valuable ve^table 
proldhtts are alecs and dragoh's-blood tree. The Sokotran aloe 


ifi hifnly esteemed; in the middle ages the trade was mostly m these 
products and in ambergris. The people live mamiy on dates oud 
milk. They own large numbers of cattle, sheep and goats. Dates 
are both home-grown and imported. 

History . — Sokotrq has claims to be reckoned one of the most 
ancient incense-supplying countries. Among the “harbours 
of incense ” exploited by various Pharaohs during some twenty- 
five centuries it is impossible to believe that Uic island could be 
missed by the Egyptian galleys on their way to the “ Land of 
Punt/’ identified by several writers with Somaliland; nor that, 
though the roadsteads of the African coast were perhaps oftener 
frequented, and for other freights besides myrrh and frankin- 
cense, the shores of Sokotra were neglected by such ardent 
explorers as those, for instance, of Queen Hatshepsut of the 
18th dynasty. They would have found on the island, which 
is probably referred to under the name “ Terraces of Incense ” 
(from its step-like contours), the precious “ auta trees ** — ^)Vhose 
divine dew, for use in the service of their gods, was their special 
quest — in greater abundaiicxj and in a larger number of species 
than any other country. 

To tlie Greeks and Romans Sokotra was known as the isle 
of Dioscoridcs; this name, and that by which the island is now 
known, are usually traced back to a Sanskrit form, Dvlpa-Sak- 
hAdhara, “ the island abode of bliss/’ which again suggests 
an identification with the cv^aifioye^ of Agatharchides 

(§ 103). The Periphis of the Erytliraean Sea speaka of the 
island as peopled only in one part by a mixed race of Arab, 
Indian and Greek traders. It was subject to the king of the 
Incense Country, and was a meeting-place of Arabian and Indian 
ships. Cosmos in the 6th century says that the people spoke 
Greek and were largely Christian, with a bishop sent from Persia. 
The Arab geographers also had a tradition of an early Greek 
settlement (which they ascribe to Alexander)^ but also of later 
Persian influence, followed by a settlement of Mahra tribes, 
who partly adopted Christianity. The Sokotri appear to have 
remained Nestorian Christians, with, a bishop under the metro- 
politan of Persia, through the middle ages, though there are indi- 
cations pointing to a coiuiexion with tlie Jacobite church. As 
early as the 10th century Sokotra was a haunt ^ pirates; in the 
13th century Abulfcda describes the inhabitants as Nestorian 
Cliristians and pirates ” but the island, was rather a station of 
the Indian corsairs who harassed the Arab trade with the. 
East. The population seems in the middle ages to have bm 
much larger than it is now; Arabian writers estimate the fighting 
men at 10,000. 

The Portuguese under Tristao da Cunha. and Albuquerque 
seized Sokotra in 1507 in pursuance of the design to control aU 
the trade routes between Europe and the East, Sokotra l^ing 
supposed to command the entrance to the Red Sea^ But on the 
capture of Goa and the building of a fortreiss there Albuquerque 
caused the fort which da Cunha had had built at Coco (Tamarkia) 
to be dismantled (1511), and though Portuguese ships buIwo* 
qucntly raided the island they made no other settlement on it. 
The Portuguese found tl^t Sokotra was held by Arabs from 
Fartak, but the “ natives ” (a difieront race) weie Cbrietiana, 

I though in sad need of conversion. This pious work Portuguese 
priests attempted, but with scant success. Howev^ ae late 
as the middle of the i7Ch century tlie Carmelite P, Vincenzo 
found that the people still called themselves Christians, 
and had a strange mixture of Jewish, Christian and Pagan 
rites. The women were all called Maria. No trace of Christi- 
anity is now found in the island, all the inhabitants profesging 
Islam. 

A certain dependence (at least of places on the coa£t).op eome 
soveroign of the Arabian coast had endured before the occupa- 
tion of Tamarida by da Cunha, and on the withdrawsd of 
the Portuguese this dependence on Arabia was tespxped. In 
[ the r9th century Sokotra formed part of the domupona of the 
sultan of Kishin. The opening of the Suez Canal noote to India 
led to the island being secured for Great Britain. 

I onward a small subsidy h^ been paid to the sultan of Kisl^ 

I by the authorities at Aden; and in 1886 the concluded 
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a treaty formally placing Sokotra and its dependencies undCT the 
protection of Great Britain. Sokotra is regarded as a depen- 
dency of Aden, but native rule is maintained, llic local governor 
or viceroy of the sultan of Kishin being a member of that chief’s 
family, and also styled sultan. Since it tame under British 
control the island has been visited by various scientific expedi- 
tions. Professor Bay ley Balfour made an investigation in i8So, 
expeditions were headed by Drs Kic beck and Schweinfurth in 
i88i, by Theodore Bent in 1897, and by Dr H. 0 . Forbes and 
Mr Ogilvie-Grant (who also visited Abd-el-Kuri) in 1898-1899. 
Simultaneously with the last-named a further expedition, 
conducted by Professor D. IT. Muller, under the auspices of 
the Imperial Academy of Sciences of Vienna, visited Sokotra, 
Abd-cl-Kuri and some other islets of the group to investigate 
lljcir geolog>" and languages. With the Indian government 
the relations of the Sokotri have occasionally been strained, 
owing to their piratical tendencies. 

Abd-el-Kuki island lies 60 m. W.S.W. of Sokotra, and 53 m. 
F.N.E. from Capt* Guardafui, is 20 m. long by 3 J in.in width. At cither 
end the island is Iiilly, the central part being a low plateau. On 
tiie north side is a sandy beach; on the south clifls rise abruptly 
Irom the ocean. The higliest part of the island is towards its eastern 
end, where the lulls rise to 1O70 ft. It is largely arid and tliere are 
no iicrmanent streams. Its zoology resembles that of Sokotra, 
but tii(‘ fauna incbules land shells and scorpions peculiar to Abd-el- 
Knri. The inhabitants, who number one to two hundred, speak 
Sokotri and Arabic and are chiefly engaged in diving for pearl shell 
on the Bacchus Bank N.E. of the island. They live chiefly on 
tiirile (which abound.s in -the island), fish and molluscs. The land 
is nowhere cultivated. 

Kal Farun is the name of two rocky islets rising nearly 300 ft. 
above the sea 13 m. N.N.K. of the western end of Abd-ei-Kuri. 
Birds flock to them in great numbers; in consequence they are 
e.omplctoly covered with guano, wiiich gives them a snow-white 
^pearance. The Brothers (often called by the older navigators 
The Sisters) lie between Abd-el-Kuri and Sokotra. Semha is m. 
long and 3 m. broad. It has rocky shores and rises in a table-shaped 
mountain to 2440 ft. As in Abd-cl-Kuri ambergris is found on its 
shores and turtles abound. There is running water all the year. 
It is a fishing ground of the Sokotri. Darzi lies 0 m. E. by S. of 
Semha, is 3J m. long by i m. broad, and rises almost perjiendicularly 
from the sea to 1500 It. The top is flat. The coral banks which 
surround Sokotra and The Brothers are united and arc not more 
than 30 fathoHLS below sea level; a valley some 100 fathoms deep 
divides them from the bank around Abd-el-Kuri, while between 
Abd-cl-Kuri and Cape Guardafui are depths of over 500 fathoms. 

See, for the hikory of Sokotra, Yule, Marco Polo (1Q03 ed.), ii. 
406-410, and, besides the authorities there cited, Yakut, $,v.\ 
HamdS-ni, p. 52; Kazwini, ii. 54. Consult also the Commentaries of 
Afonso Dalbogueyque, W. de G. Birch's translation (London, 1875- 
1 884) . For the state of the island at the beginning of the 1 8th century 
see the account of the French expedition to Yemen in 1708 {Viaggio 
mlV Arabia Felice: Venice, 1721); and, for the 19th century, J. K. 
VVellstod, City of the Caliphs, vol. ii. (London, 1840), and Mrs J. T. 
Bent, Southern Arabia, Soudan and Sokotra (London, 1900). For 
the topography, &c., see Red Sea and Gulf of Aden Pilot (5th ed., 
London, 1900). For special studies see I. B. Balfour, Botany of 
Socotra (Edinburgh, 1888); G. Schweinfurth, Das Volk von Socotra 
(Leipzig, 1883); H. O. Forbes (edited by), Fhe Natural History of 
Sokotra and Abd-el-Kuri (Liverpool, 1903); F. KossxozX, Geologic der 
'Inseln Sokotra, Semha und Abd el Kuri (Vienna, 1902); R, V. Wett- 
stein in VegetaHonsbilder (3rd series, 5th pt., Jena, 1906). See also 
L Jackson, Socotra, Notes bibliographiques (Paris, 1892), a complete 
toibbography to the year of publication. (H. O. F.; X.) 

SOLAHAOEAE, in botany, an order of Dicotyledons belonging 
to the sub-class Sympetalae {or Gamopetalae) and to the 
series Tubiflorac, containing 75 genera with about 1500 species, 
wdcly distributed through the tropics, but passing into the 
temperate zones. The chief centre of the order lies in Central 
and Soihh America ; 32 of the genera are endemic in this region. 
It 1$ represented in Britain by three genera including 4 species : 
Hyoscyamus niger (henbane), Solanum DuLcamara (Bittersweet), 
arid S. nigrum and Airopa Belladonna (Deadly Nightshade.) 

The plants are herbs, shrubs or small trees. Solanum nigrum, 
a common weed in waste places, is a low growing annual herb; 
5 . Dulcamara is an irregularly dimbing herb perennial by means 
Of a widely creeping rhizome; Atropa Belladonna is a Urge perennial 
herb. The genus Solanum, to which belong more than half the 
number of species in the order, contains plants of very various 
habits tncluding besides herbs, shrubs and trees. The leaves are 
generally alternate, but in the flower-boaring parts oi the stem arc 


often in pairs, an arrangement which, like the extra-axilUry position 
of the flowers or C3rmes, results from a congenital union of axes. 
Thus in Datura (tiiom apple) (flg. i A), wnere the branching is 
dicliasial, the leai which originates at any given node becomes 

ni' 



Fig. I. — Diagrams illustrating branch development in Solanaocae, 
in A, Datura Stramonium; B, Atropa Belladonna. 

I, II, III, Flowers on inflorescences of successive orders; h, bract 
of I; a, bracts of II; a', bracts of IJT, and so on. In A the 
branching is dichasial and the bracts are adnate to their axillary 
slloots up to the points at which the next branclK*s arise; thus n 
and jS appear to arise from axis II, though in reality ori^nating 
on axis 1 . In B the branching is cincinnal, one of the two branches 
at each node is undeveloped and its bract a, o', o" is smaller than 
the other member of the pair, $, which is adnate to and 
apparently carried up on its axillary branch. 

raised upon its axillary slioot as far as tlie next higher node, from 
which it appears to spring. In Atropa Belladonna (fig. 1 B) one of 
the branches at each node is undeveloped and there is a pair of 
unequal leaves; the smaller subtends the branch which has not 
developed, the larger ha* been carried up from the node below. 

An interesting anatomical feature is the presence in the stem 
of bicollateral bundles — that is, the vascular bundles have phloem 
on the inside as well as on the outside of the xylem. 

The hermaphrodite, generally regular, flowers have the parts in 
fives, 5 sepals, 5 petals, 5 stamens in wternating whorls, and two 
carpels, which arc generally placed oliliquely (sec fig. 2, floral diagram). 
The sepals persist and often become enlarged in the fruit. 'Die 




Fig. 2. — Floral diagram of 
Solanum — the arrow indicates 
the oblique symmetry of the 
flower. 


Fig. 3. — Floral diagram of 
Schizanihus — the arrow indicates 
the oblique symmetiy. Two 
stamens only are functional 


coroUa is regular and rotate as in Solanum (flg. 2), or bell-shaped 
as in Atropa, or somewhat irregular os in Hyoscyamus; in the tribe 
Salpiglossideae, which forms a link with the closely allied order 
Scroi&ulajiaceae, it is zygomorphic, form- 
ing, e.g. as in Schizanihus (fig. 3), a two- 
lipped flower. The stamens are inserted on 
the corolla tube and alternate with its lobes; 

flowers only two or four 


fertile stamens arc present; the bUocular 
anthers open by slits or pores (fig. 4). The 
flowers are generally conspicuous and 
adapted to insect pollination; honey is 
secreted on the disk at the base of the 
ovary or at the bottom of the corolla tube 
between the stamens. The ovary is usually 
bilocular, but in Capsicum becomes uni- 
locular above, while in some cases an 

in-growth cd a secondary septum makes it , , 

4- celled as in Datura, or irregu^rly 3- to cenoe by poires at the 

5- ceUed as in Nicanara, The anatropdus apex a. 
ovules are generally numerou^on swollen 

axiie placentas, sometimes few 'as in Oestrum, a large American.genus 
with tubular flowers, species of which are grown in Britain .green- 
house plants ; simple style bears a bilobed or sometimes capitate 
stigma (fig. 5). The fruit is a many-seeded berry, as in Splamm, or 


Fig. 4.~<iStamea of 
a species of Solanum, 
showing the divergence 
of tlie anther-k)M at 
the base, and the dehis- 



capsule, as in Vaiura, where it splits lengthwise, and Hyosj^amus (fig. 
6),wliere it opens by a transverse lid forming a pyxidium. The embryo 
is bent or straight and embedded in endo- 
sperm. The i)ersistent calyx may serve to 
protect the fruit or aid in its distribution, 
as in the bladdery structure enveloping 
the fruit of Physalis or the prickly calyx 
of roecies of Solanunt. 

The order is divided into 5 tribes; the 
division is based on the greater or less 
curvature of the embryo, the number of 
ovary cells and the regular or zygomorphic 
cliaracter of the flower. The great majority 
of the genera belong to the tribe Solancac, 
which IS characterized by a 2-celled ovary. 
Lycium is a genus of trees or shrubs, often 
thorny, with a cylindrical or narrowly bell- 
shaped corolla and a juicy berry; L. europ' 
aeum is a straggling climber often cultivated 
under the name of tca-nlant. For Atropa 
see Nightshadb; A. Belladonna yields the 
drug atropin. For Hyoscyamus see Hen- 
bane. Physalis, with 45 .species mostly in 
the warmer parts of North and South 
America, includes P. alkekengi, “winter 
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Fig. 6. — Seed -vessel 
of Henbane {Hvoscyamus niger) 
opening by circumscissilc dehis- 
cence. 


bacum), consisting of 
the ovary 0, containing 
ovules, the style s, and 
the capitate stigma g. 

The pistil is placed on 
the receptacle r, at the 
extremity of tlie pe- 
duncle. 

cherry,** and P. peruviana, “ Cape gooseberry.** Capsicum (a.v.) 
is widely cultivated for its fruit, which are the so-called chillies. 
Solanum contains 900 .species, among whicli are 5 . tuberosum (potato; 
g.v,), S. Lycopersicum (tomato ; q^v.), and the two British species 
already mentioned. For Mandragora sec Mandrake. To the 
tribe Datureae, characterized by a 4-celled ovary belohgs Datura ; 
Z). Stramonium (thorn apple), sometimes found as an escape 
in Britain, is officinal. Nicotiana, to which belong the Jbbacco 
plant (iV. tahacum) and other cultivated spccic.s, and Petunia, 
are American genera belonging to the tribe Cestreae, in wluch 
the embryo is straight or only slightly bent, as it is also in 
the tribe Salpiglossideao, which is characterized by the xygo- 
morphy of the flowers; Salpiglossis and Schisanthus are known in 
cultivation. 


monastery* nf S. Severino— twenty large frescoes illustratmg 
the life of St Benedict, now greatly decayed; they present a 
vast variety of figures and details, with dexterous modelling 
and colouring. Sometimes, however, Lo Zingaro*s colour is 
crude, and he generally shows weakness of draughtsmanship in 
hands and feet. His tendency is that of a naturalist— the heads 
lifelike and individual, and the landscape backgrounds better 
invented and cared for than in any contemporary. In the Studj 
gallery of Naples are three pictures attributed to this master, 
the most remarkable one being a “Madonna and Child Enthroned 
with Saints.*’ The heads here are reputed to be mostly portraits. 
Solario initiated a mode of art new in Naples; and the works 
painted between his time and that of Tesauro {c, 1470) are locally 
termed “ Zingareschi.” He had many scholars, but not of 
pre-eminent standing — Nicola Vito, Simone Papa, Angiolillo 
Roccadirame, Pietro and Ippolito dal Donzello. It has often 
been said that Solario painted in oil, but of this there is no 
evidence. 

SOLAR SYSTEM, in astronomy, the group of heavenly bodies, 
comprising the sun and the bodies which move around the sun 
as a centre of attraction, of which the Earth is one. These 
bodies may be classified as follows: first the Sm, ©, 
distinguished as containing much the greater part of all the 
matter composing the system, being more than 600 times as 
massive as all the other bodies combined. It is this great mass 
which makes it the central one of the system. It is afeb, so far 
as is known, the only incandescent body of the system, and 
therefore the only one that shines by its own light. Secondly, 
planets. The bodies of this class consist of eight major planets 
moving round the sun af various distances, and of an unknown 
number of minor planets, much smaller than the major planets, 
forming a separate group. Thirdly, satellites, or secondary 
planets revolving around the major planets, and therefore 
accompanying them in their revolutions around the sun. A 
fourth class of bodies, the constitution of which is still in some 
doubt, comprises comets and meteors. These differ in that 
comets arc visible either in a telescope or to the naked ej^e, 
and seem to be either wholly or partially of a nebulous 
or gaseous character, while iTieteors are, individually at least, 
invisible to us except as they become incandescent by striking 
the atmosphere of the earth. It is, however, an open question 
whether a comet is other than an accumulation of meteoric 


SOLAR, SOLLER (Lat. solarium, Fr. galetas, Ital. solaio), in 
architecture, a room in some high situation, a loft or garret, 
also an elevated chamber in a church from which to watch the 
lamps burning before the altars. The Latin solarium was 
used principally of a sundial, but also of a sunny part of a 
house. 

SOLARIO, ANTONIO {c. 1382-1455), Italian painter of the 
Neapolitan school, commonly called Lo Zin^ro, or The Gipsy. 
His father is said lo have been a travelling smith. To all 
appearance Antonio was bom at Civita in the Abnizzi, althougli 
it is true that one of his pictures is signed “ Antonio de Solario 
Venetus,” which may possibly be accounted for on the ground 
that the signature is not genuine. Solario is said to have gone 
through a love-adventure similar to that of the Flemish painter, 
Quintin Massys. He was at first a smith, and did a job of work 
in the house of the prime Neapolitan painter Colantonio del 
Fiore; he fell in love with Colantonio’s daughter, and she with 
him; and the father, to stave him off, said if he would come back 
in ten years an accomplished painter the young lady should 
he his. Solario studied the art, returned in nine years, and 
claimed and obtained his bride. The fact is that Colantonio 
Fiore is one of those painters who never existed ; consequently 
his daughter never esdsted, and the whole story, as relat^ to 
these particular personages, must be untrue. Whether it ha.s 
any truth, in relation to some unidentified painter and his 
daughter, is a separate question which we caimot decide. Solario 
ah > cactensive round of stud3H-^st with Lippo Dahnasio 
in Bologna, and afterwards in Venice, Ferrara, Florence and 
On returning to Naples he rapidly took the first place 
in Ida art^ His princ^ p^ornumoe ia in the court of the 


bodies (see Comet). 

The major planets are separated into two groups of four each, 
between which the minor planets, for the most part, revolve. 
The arrangement of the major planets, with the numbers cf 
their respective satellites thus far known, in the order of distance 
from the sun, is as follows: — 

The first group in order — the smaller major planets — 
comprises : — 

Mercury, with no kno^vn satellite; 

Venus, 9 , with no known satellite; 

The Earth, 0 , with one satellite, the moon| 

Mars, , with two satellites. 

Outside of this group lies the zone of minor planets or 
asteroids. 

The outer group of major planets comprises; — 

Jupiter, V, with seven satellites; 

Saturn, h, with ten satellites; 

Uranus, § or with four satellites; 

Neptune, y, with one satellite. 

The distances separating the individual orbits in each group 
seem to approximate to a certain order of progression, expressed 
in Bode’s law (see Bode). But there is an obvious gap Mtween 
the two groups of major planets which is filled by the gioup 
of minor planets. Tal^g the mean distance of tins group ^ 
that of a planet, the dlstanoe of the major planets closely 
approximates to Bode’s law, except in the case cl NeptiSnC. 

A remarkable future of the solar system, whkh distinguishes 
it from all other known systems in the universe, is the syimne^ 
of arrangement and motion of its greater bodice^ AU xnAjor 
planets and many of the minor planets revolve in dliptix 
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orbits so nearly draalar in form that the unaided eye '^ould 
not notice the deviation from that form. But as the orbits ^ 
are nut centred on tlic sun, which is in a focus of each, the 
displacement of the seeming circle would l^e readily seen 
in the case of Mercury and of Mars* Ihe same statements 
are true of the orbits of the satellites around their primaries. 
The major planets all move around the sun in the same 
direction, from west to east, in orbits but little inclined to 
each other. All the known minor phinets have the same 
common direction, hut their orbits generally have a ^eater 
eccentricity and mutual inclination. The general rule is that 
the satellites also move round in the same direction, and in 
orbits of moderate inclination. Exceptions occur in the case 
of the satellites of Uranus, which are ntiarly perpendicular to the 
plane of the orbit. The satellite of Neptune, and one satellite, 
Phoebe, of Saturn, are also quite exceptional, the direction of 
motion being retrograde. 

For the elements of the orbits, and the fifoneral character of 
the several planets see Planet. Details as to each are louiid under 
the respective namas of the several plaiiols. (S. N.) 

SOLDEB (derived through tJie French from Lai. soldare, 
to make solidus, firm), an alloy easily melted and used for uniting 
as by a metallic cement two meUtl surfaces, joints, edges, &c. 
(See Brazing and Soldering.) 

SOLE {Salea)y the most valuable of European flat-fishes. ^ 
For most people who look at fish merely fn»ni tlie culinar\' point 
of view, soles are of two kinds : true solas, witli such varieties 
as Dover soles and Brixham soles (slips being the name applied 
to young specimens), and lemon soles, an inferior fish, which is 
no sole at all, but a sort of dab {Glyptocephalus micnocephalus). 
Leaving out the latter, there are five species on the British coasts; 
the common sole {Solea vulgaris), the French sole or siuid sole, 
the lemon sole of Yarrell {S. lascaris), the tluck-back( 5 . variegaia), 
and the solenette or little sole {S, lutea). All these agree in 
the right side being coloured and bearing the eyes, in the elongate 
form, in tlie small eyes (separated by a space covered with sady 
skin, in the smidl, twisted mouth, with minute tcetli on the 
colourless side only), and with the snout projecting beyond the 
mouth and more or less hooked. All true soles are excellent, 
but the common species is the only one which, from its larger 
size, growing to a length of 26 in. and attaining maturity at a 
length of about 10 in., regularly appears on all the markets. It 
occurs Irom the south-wesl (oast of Scandinavia, Mecklenburg 
and Great Britain to the McdiLerrancan. Most of the best 
fishing grounds for soles lie comparatively near land, though 
the spawning talces place some miles away. 

Much informatioa on the lilL*-hi.story of the sole will be found in 
the monograph by J. T. Cunningham (J*lyraouth, 1890). 

SOLEMN (Lat, soUmmsy soUennis, less correctly solenvis, 
yearly, annual; from sollus ~ toius, whole, entire, Gr. oAos, and 
annus, year), properly that which occurs annually, hence at 
stated intervals, regular, established; the terra being particularly 
used of religiou.s rites or ceremonies which reair at stated inter- 
vals, hence festive, sacred, marked by religious ceremony or 
ritual, Btsd so grave, impressive, serious, the most general 
current usage. Another branch of meaning stresses the formal, 
customary aspect; and hence in such phrases as “ solemn act,” 
probate in “ solemn form,” it means that which is done with all 
due forms and ceremonies. 

SOLENT, THE, a straft of the English Channel, between the 
mainland (the coast of Hampshire, England) and the north- 
western 'QO^st of the Isle of Wight, forming the western entrance 
to, Souths^pton Water, Spitliead being the eastern. Its 
length, from tlie eastern shore of Southampton Water to the 
Needles rocks off the western extremity of Wight, is 15 m. 
The general bread tli is from ai to 3 m., but between Stone 
Ppint on the mainland and Egypt Point on the north coast 0! 
Wi^ht it narrows to r J m. ; and 3! m, north of the Needles there 
spimgs from the mainland a great shing^ bank, mostly only a 
few yards in breadth above water, but nearly 2 m, in length. 

1 The American sole {AdMms faStnatus) is a small fiat^sh of 
ufsiia» quality. 


It reduces the breadth of the Solent to a little oiuer | xa ^ and 
broadens at the end, on which stands Hurst Castle, an nnpoitant 
fortification dating from the time of Henry VIII. Here Charles I. 
was imprisoned in 1648. The coast of the mainland is low 
but picturesque, and is broken by the shallow estuaries of the 
Beaulieu River and the Lym,with the small port of Lymington 
upon it. The coast of Wight rises more : tecply. On this side 
the Medina estuary opens northward, and those of the Newtown 
and the Yar north-westward into the strait. At the mouth o\ 
Southampton Water is a projecting bar resembling but smaller 
than that of Hurst Castle, and like it bearing a Tudor fortress, 
Calshot Castle. The Solent is frequently the scene of yacht 
races. The configuration of the coast causes a double tide in 
the strait. 

SOLESMES, a village of western France on the left bank 
of the Sarthc in the department of Sarthe, 20 m. W.S.W. of 
l.e Mans by road. In loio a priory was founded at Solcsmcs 
and placed under the authority of the abbey of La Couture of 
Lq Mans. Suppressed at the revolution, it was established as a 
Benedictine monastery in 1830. In 1837 it was raised to the 
rank of abbey and became a centre of learning; the music here 
was also famous. A nunner\^ was afterwards founded beside it, 
but both institutions tvere abandoned after the passing of the 
associations law in 1901. The monastery, rebuilt at the end 
of the 19111 century, fornis a lofty mass of buildings on the river 
bank. Its church (T3th and 16th centuries) is interesting only 
for the possession of two masterpieces of sculpture of uncertain 
authorship, executed approximately between 1490 and 1550. 
The most striking represents the burial of Christ and is sheltered 
by a .stone structure, the front of which is beautifully carved. 
An arched opening in this front reveals the central group of 
eight figures surrounding the tomb, that of Mary Magdalen in 
the foreground being remarkably lifelike and expressive. The 
other work similarly enclosed represents the burial of the 
Virgin and is the later of the two in date and in the pure Renais- 
sance style. Sculptures representing Jesus among the Doctors 
and other scenes arc also in the church. 

SOLETO, a village of Apulia, Italy, in the province of Le«ce, 
from which it is n m. S. by rail, situated 299 ft. above ica- 
levcl. Pop. (1901), 3349. The Romanesque church of S. Steftno 
contains Byzantine frescoes of the 14th ccntur>^ similar to those 
in the subterranean chapel of the Santi Stefan i atVaste, south 
of Otranto, and others showing the formation of an independent 
style. The fine, richly decorated campanile adjoining the former 
cathedral was erected in 1397. 

SOLEURE (Ger. Solothurn), one of the cantons of north- 
western Switzerland, Its total area is 305*5 sq, m., of which 
294 sq. m. are reckoned as “productive,” 111*3 being 

covered by forests and *29 sq. m. by vineyards. Save two small 
districts in its southern portion the whole canton is situated 
in the Jura range, while it is said to be the most irregular in 
shape of all the Swiss cantons, this being accounted for by the 
fact that it consists simply of the territories won at different dates 
by the town from which it takes its name. It includes most of 
the Aar valley between the towas of Bienne and Aarau, neither 
of which is in the canton, while in its northern portion the waters 
join the Birs River, and in its southern portion is the last bit 
of the Emme before its junction with the Aar. It comprises 
three isolated districts, of which one (Steinhof) on the south is 
an “ enclave ” in the canton of Bern, while the others, Hofstat- 
ten, that includes the famous pilgrimage resort of Mariastein, 
and Klein Liitzel, are on the Alsatian frontier, and bounded hy 
the cantons of Bern and of Basel. The highest point in Hie 
canton is the Ha.senmatt (4748 ft), which forms the culminatmg 
summit of the Weissenstein ridge, that rises just north^'weat 
of town of Soleurc, and boasts of an hotel well known as a 
great centre for the air and whey cum. The esanton is wuil 
supplied in its southern ^portion with railways, the main Ime 
from Bienne to Amu ruxOimg through it past the great^junctitii 
of Olten, where the diifCct lines from Lueeme by the St Gotthaod, 
from Bern, from Ziirkh, and from Basel all unite. ^Ecntneriiy.lbe 
diotriots oojEopoaing the <»j3fton were>in>thedw^ oLLauaaiMv 



Basel and Constance, but since the complete reorganization 
oi 1814 they are all in the diocese of Basel, the bishop of which 
has his chair in Solcure. In 1900 the population was 100,762, 
of whom 97,930 were German-speaking, 1912 French-spei.king, 
and 829 Italian-speaking, while 69,461 were Catholics ” (the 
coj-isus does not distinguish between Romanists and Christian 
Catholics, who are still fairly strong here), ^t,6i 2 Protestants, 
aad 159 Jews. The capital is Soleurc, while the only otlier 
important town is Olten (6969 inhabitants). Between Solcure 
and Granges or Grcnchen (5202 inhabitants) is the village of 
Selzach, where since 1893 ^ passion-play has been performed 
every summer by the inhabitants. 

Till about 1850 the canton was mainly agricultural and 
pastond, its pastures numV)ering 209, capable of supporting 
4179 cows and of an estimated capital value of 2,395,215 francs. 
Nowadays it is distinguished for the variety of its industric.s, 
especially in and around Soleurc and Olten, among them being 
watch-maldng, shoe-factories, cotton-spinning and cement 
lartorics. 

The canton is divided into ten administrative districts, (hat 
<'«mprise 132 communes. The present canlonal constitution 
dates, from 1887, but was revised as to some important points 
in 1895. The Kanionsfat, or legislative assembly, is elected 
(since 1895 according to lh(' principles of proportional repre- 
sentation) by all citizens over twenty years of age, in the pro- 
portion of one member to 800 inhabitants. Since 1895 the 
people have elected the Regierungsrat or executive, consisting 
of five members. In both cases the period of office is four 
years, though on the demand of 4000 citizens a p(pular vote 
must be taken as to whether the existing members shall 
continue to sit or not. In the canton the “ obligatory refer- 
endum ” and the “ initiative ” have obtained since 1875. By 
the former all laws passed by the legislative assembly, and all 
financial resolutions involving the expenditure of 100,000 francs, 
or of an annual sura of 15,000 francs, must be approved by a 
popular vote. By the latter 2000 citizens can compel the 
legislative assembly to consider any proposal for making- a new 
law or for amending an old one. Further, the demand of the 
majority of the assembly or of 3000 citizens is sufficient to 
necessitate a popular vote as lo the advisability of revising 
the constitution, the revised draft itself requiring a further 
popular vote. The two members of the federal Standerat and 
the five members of the federal Nationdrat are also chosen by 
a popular vote. 

Authorities. — J. Amict, Das St Ursus Pfarr-Stift d. Stadi Soleurc, 
Opts. (Soleure, 1878-1890), and Die Griinduvgs-Sage der Schwester- 
suite, Solothurn, Zilrich, and 'frier (Solcure, iBgo); G. Blcxjli, 
BMier aus d. Ambassadorenherrschaft in Soleure, (Biel, 

lioS) : W. Flury, Die indusirieUe EniwicMelung d. Kemt, 6'. (Soleure, 
1908); K. Meisterhans, Altesie Gssckicht^ d, Kant. Soleure bis 6^^ 
(Soleure, 1900); J. R. Rahn, Die MiUel&lU KunstdanknUler d. Cant. 
SaUnre (Zurich, 1 893) ; K. £. Schuppli, Geschichie der Stadtverfassung 
von Soleure (^scl, 1897) ; P. Strohmeier, Der Kant. Soleure (St 
G«dl and Bern, 1836); A. Striib^ Die Weidewirtkschaft im Kant. 
Soleure (Soleure, 2896); and £. Tatarinoif, Die BeUoiiigung 
Sahthums am SchwabmMrieg, i4pp (Soleure, 18^). 

(W. A. B. C.) 

BOLEUBE* the capital of the Swiss canton of that name, 
is an ancient little town, almost entirely situated on the left 
bank of the Aar. It was a Roman eastrum, remains of whkh 
still exist, on the highway from Avenches to Basel, while its 
position at the foot of the Jura and close to the navigable portion 
of the Aar has always made it a meeting*point of various routes. 
Fm railway lines now l»ranch thence, while a sixth has been 
recently added, the tunnel beneath the Weis8«istein to Moutier 
Grandval having been completed. It was strongly fortified 
m 1667K1727, but since 1830 these defences have b^n removed 
for reasons of practical convenience. Its chief building is the 
minster of SS. Ursus and Victor, which dates from the iSth 
omtury, thoq^ it stands on the site of a far older edifice. 
sUoe rSaS it lias been the cathedral phurch ol the bishop of 
Basel, but m S874 its chapter was suppressed. The ancient 
dimk toyitt has a qumht x6th-^tury clock, while the older 
pmtions of the town hall date sfiSl further back. The earfy 
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ijtl^^ntury arsenal contains the finest cpllcction of (irmour and 
Old weapons in Switzerland, while the modern museum houses 
a splendid collection of fos.sils from the Jura, the specimens 
of Alpine rocks collected by F. J. Hugi (1796-1855), a native 
of Soleure, and a* Madonna by the younger Holbein. The 
building now used as the cantonal school was formerly the 
residence of the French amba:>sadors to the Swiss confederation 
from 15^30 to 1797. There are some fine 16th-century fountains 
in the little town, which in its older portions still keeps much 
'of its medieval aspect, though in the modern suburbs and in the 
neighbouring villages there is a certain amount of industTial 
activity. The Polifih patriot Kosciusko died here in 1817; 
his heart is prese^^'ecl at Rapperswil, but his body is buried 
at Cracow. In 1900 the town had 10,025 inhabitants, almort 
all German-speaking, while there were 6098 “ Catholics ” 
(either Romanists or Qiristian Catholic.^), 3814 Protestants, 
and 81 Jews. In 1904 there were twenty churches or chapels 
in the town itself. One mile north of the t(jwn is the Hermitage 
of St Verena, in a striking rock gorge, above which rises the 
Weissensteiu ridge, the hotel on which (4223 ft.) is much 
frequented in summer for the air and whey cure as well as for 
the glorious Alpine panorama that it commands. 

A 16th-century rhyme claims for the town of Soleurc the fame 
of being the oldest place in “ Celtis ” save Trier. Certainly its 
name, “ Salodurum,’^ is found in Roman in.scriptions, and its 
position as commanding the appropych to the Rhine from the 
south-west has led to its being more thau once .strongly fortified. 
Situated just on the borders of Alamannia and Burgundy, it 
seems to have inclined to the allegiance of the latter, and it was 
at Soleure that in 1038 liie Burgundian nobles made their final 
submission to the German king, Conrad II. The medieval 
town grew up round the house of secular r.anuns founded in the 
lolh ccntuiy in honour of St Ursus and St Victor (two of the 
Theban legion who are said to have been martyred here in 302) 
by Queen Bertha, lliq wife of Rudolph JI., king of Burgundy, 
and was in the di{ cese of Lausanne. The prior and canons 
had many rights over the town, but criminal jurisdiction 
remained with the kings of Burgundy, then passed to the 
Zahringen dynasty, and on its extinction in 1218 reverted to the 
emperor, fhc city thus became a free imperial city, and in 
1252 shook off the jurisdiction of the canons and took them 
under its protection. In 3295 we find it allied with Bern, and 
this connexion is the key to its later history. It helped Bern 
in 1298 in the great fight against tlie nobles at Dombfihl, and 
again at Laupen in 1339 again.st the jealous Burgundian nobles. 
It was besieged in 1318 by Duke Leopold of Austria, but he was 
compelled lo withdraw. In the 14th century the government 
of the town fell into the hands of the gilds, whose members 
practically filled all the public offices. Tlirough Bern, Soleurc 
was drawn into association with the Swiss Confederation. An 
attempt to surprise it in 1382, made by the Habsburgs, was 
foiled, and resulted in the admittance of Soleurc in 1385 into 
the Swabian League and in its sharing in the Sempach War, 
Iliough Soleure took no part m timt battle, it was included in 
the Scmpach ordinance of 1393 and in the great treaty of 1394 
by which the Habsburgs renounced their claims to all territories 
within the Confederation. In 1411 Soleure sought in vain to 
be admitted into the Confederation, a privilege only granted 
to her in 1481 at the diet of Stans, after she had taken part in 
the Aargau, Italian, Toggenburg, and Burgundian Wars. It 
was also in the X5th century tliat by purch^p or conquest the 
town acquired the main part of the territories forming the 
present canton. In ^529 the marjority of the ** communes 
went over to the reformed faith, and men were sent to fi^ht on 
Zwingli’s sidc at Kappel (i53i)> butin 1533 the old faith regained 
its sway^ pncl in 1586 Soleure was a member of the Goldph, or 
Borxomean, League. Thpugh t^e qty ruled tlie aurroupoing 
disbficts,fl« peasants wetej^irly treated^ and hence, thfeir Revolt 
in .X653 was not so de^,p^te as in other blacpa. Sol^urp 
was the usual residence of the JVench amba^sa^r frpm 1530 to 
1797, ^nd po douht.this o^ed gh the forinatigh of a *'patri» 
ciatoi”,i6r, After frpsh citizenp ww 



SOLFATAiRA— SOLICITOR 


360 . 

we find only twenty-five ruling families distributed over the 
eleven gilds. Serfage was abolished by Soleure in 1785. The 
old system of the city ruling over eleven bailiwicks came to an 
end in March 1798, when Soleure opened its gates to the French 
army, and it was one of the six “ directorial ’’ cantons under the 
1803 constitution. In 1814 the old aristocratic government 
was set up again, but this was finally broken down in 1831, 
Soleure in 1832 joining the league to guarantee the maintenance 
of the new cantonal constitutions. Though distinctly a Roman 
Catholic canton, it did not join tlje “ Sonderbund,” and voted 
in favour of the federal constitutions of 1848 and 1874. 

(W. A. B. C.) 

SOLFATARA, a volcanic vent emitting vapours chiefly of 
sulphurous character, whence the name, from the Italian solfo 
(sulphur). The typical example is the famous Solfatara, near 
Puzzuoli, in the Phlegraean Fields, west of Naples. This is an 
old crater which has not been in active eruption since a.d. 1198, 
but which is continuously exhaling heated vapours, chiefly 
hydrogen sulphide, sulphur dioxide and steam. These issue 
from orifices in the crust, on the walls of which are yellow 
incrustations of sublimed sulphur, sometimes orange-red by 
association with arsenic sulphide, whilst the trachytic rocks of 
the volcano are bleached and corroded by the effluent vapours, 
with formation of such products as gj^psum and alum. Sal 
ammoniac occurs among the sublimates. The term solfata.ra 
has been extended to all dormant volcanoes of this tj^’pe ; and a 
volcano which has ceased to emit lava or ashes, but still evolves 
heated vapours is said to have passed into the “ solfataric 
stage.” Examples are to be found in many volcanic districts. 
By French geologists the term soujrUre is used instead of the 
Italian solfatara. (See Vou anoes.) 

SOLFERlNOi a village of Lombardy, Italy, in the province 
of Mantua, 5 m. S.W. of San Martino della Battaglia (a railway 
station 72 in. E. of Milan on the line to Verona), situated 
410 ft. above sea-levcl, on the south-west edge of the hills 
bordering the Lake of Garda on the south. Pop. (1901), 1350. 
It was the scene of a battle fought on the 24th of June 1859 
between the allied Franco-Sardinian army under Napoleon III. 
and Victor Emmanuel, and the Austrian army commanded 
by Francis Joseph II., in which, after a severe contest, the 
latter retired over the Mincio (sec Italian Wars). The battle 
fought by the Sardinians on the left wing of the allied army is 
often called by the separate title of San Martino, from a hamlet 
near the Brescia-Verona railway, about which it was fought. 
From this battle, a certain shade of blue was designated by the 
name of Solferino, and was very popular fur some years, though 
now, unlike its companion ** magenta,” it is forgotten. 

SOU (mod. Mezetlii), an ancient town of Asia Minor, on the 
coast of Cilicia, between the rivers Lamus and Pyramus, from 
each of which it is about 62 m. Colonists from Argos in Greece 
and Lindus in Rhodes arc described as the founders of the town, 
which is first mentioned at the time of the expedition of the 
younger C3rrus. In the 4lh century B.c. it was so wealthy that 
Alexander exacted a fine ol 200 talents. In the Mithradatic 
War, Soli was destroyed by Tigranes, but it was subsequently 
rebuilt by Pompey, who settled there many of the pirates 
whom he had captured, and called the town Pompeiopolis, 
Soli was the birthplace of Cliryslppus the Stoic and of the poets 
Philemon and Aratus. The bad Greek spoken there gave rise 
to the term o-oXoiKia-fw^, solecism, which has found its way 
into all iihe modem languages of Europe. The ruins, which lie 
on the rigfijt bank of the Mezetlii Sii have been latelv plundered 
to supply ^building material for Mersina, and little remains 
except part of the colonnade which flanked the main street 
leading to the harbour. The place is easily reached from 
Mersina by carriage in about i J hours. (D. G. H.) 

SOLI, a Greek ciW on the north coast of Cyprus, lying at 
Soliais in the metalliferous country round Karavortasi near 
Lefka, on the south side of M6rphou Bay. Its kingdom \vas 
bounded by the territories of Marion, Paphos, Tamassus and 
Lapathus. ^ It was believed to have been founded after the 
*J>ojan War(c. 1180) by the Attic hero Acaxtias; but no remains 
have been found in this district earlier than the Early Iron Age 


(c. 1000-800). The town of “ Sillu,” whose king Irisu was an 
ally of Assur-bani-pal of Assyria in 668 B.c., is commonly sup- 
posed to represent Soli.^ In Hellenic times Soli had little 
political importance, though it stood a five months’ siege from 
the Persians soon after 500 b.c.; its copper mines, however, 
were famous, and have left Copious slag heaps and traces of 
small scattered settlements. A neighbouring monastery is 
dedicated to “ Our Lady of the Slagheaps ” (Panagia Skour- 
giotissa). But the copper seems to have been exhausted in 
Roman times, and thereupon Soli became desert. 

See W. H. Engel, Kypros (Berlin, 1841 ; classical authoriticb); 
J. L. Myres and M. Ohnefalsch-Richtcr, Cyprus Museum Catalogue, 
(Oxford, 1899 ; antiquities) : G. F. Hill, ffrit. Mus. Cat. Coins of 
Cyprus (London, 1904 ; coins). (J. L. M.) 

S9LICITOR, in England, an officer of the Supreme Court of 
Judicature qualified to conduct legal proceedings for his clients : 
see also Attorney. Previous to the reign of Henry III. the 
common law considered it indispensable that the parties to a 
suit should be actually present, but the privilege of appearing 
by attorney was conceded in certain cases by special dispensa- 
tion. The passing of the Statute of Merton and subsequent 
enactments made it competent for both parties in all judicial 
proceedings to appear by attorney. Previous to the pa sing 
of the Judicature Act of 1873 there was a distinction between 
the terms “ solicitor ” and “ attorney.” Solicitors appear to 
have been at first distinguished from attorneys, as not having 
the attorney s power to bind their principals, but latterly the 
distinction was between attorneys as the agents formally 
appointed in actions at law, and solicitors who took care of pro- 
ceedings in parliament, chancery, privy council, Siv. In 
practice, however, and in ordinary language, the terms were 
synonymous. Down to the 17th century the solicitor of die 
chancery courts was considered inferior to the attorney of the 
common law courts, but the rapid growth of equity jurisdic- 
tion gave the solicitor an importance in no degree inferior to his 
fellow practioner at the common law. Until 1873 was usual 
for attorneys to be admitted as solicitors as well, but the Judica- 
ture Act of that year enacted that all persons admitted as 
solicitors, attorneys or proctors of an English court shall hence- 
forth be called solicitors of the Supreme Court. Regulations 
regarding the qualification of attorneys are found as far back 
as the 20 Edward 1 . (1292), and the profession has been strin- 
gently regulated by a series of statutes passed during the T9th 
century, notably the Solicitors Act 1843 Solicitors Acts 

1877 and 1888. 

Every person, before he can become a duly qualified solicitor, 
must serve an apprenticeship or clerkship to a practising solicitor 
for a term ol years varying from three to five, he must pa.s8 all the 
necessary examinations, he must be duly admitted and entered 
on the roll of solicitors kept by the Incorporated Law Society and 
must take out an annual certificate to practise. The organization 
of the profession is in the hands of the Incorporated Law Society. 
Established originally in 1827, in succession to an earlier society 
dating back to 173Q, it was incorporated in 1831. It began courses 
of lectures for students in 1833 and ten years later waa constituted 
registrar of attorneys and solicitors. In i860 it obUined the power 
of suing unqualified solicitors and in 1 888 it was given the custody 
of the roll of solicitors, on the abolition of the office of the clerk of 
the Petty Bag. The Solicitors Act of 1888 vested in the Incor- 
porated Law Society the power of investigating complaints as to 
the professional conduct of solicitors, as well as power to reluso 
to renew the annual certificate of a solicitor, subject to the solicitor's 
right of appeal. The statutory committee of the Incorporated 
Law Society may make application to the court to strike a solicitor 
ofl .the rolls without preliminary inquiry by the committejp where 
he has been convicted of a criminal offence, but where he is alleged 
to have been guilty of unprofessional conduct or a statutory offence 
the committee first hold a preliminary inquiry. Apart from its 
judicial administrative authority it has exercised powerful influ- 
ence in the attitude which it has frequently taken towards proDOsed 
legislation. Membership of the society, v^iich is not compulsQry,, 
is open to any duly qualified practising solicitor, on approval by 
the council. No person, however duly qualified, can be admitted 
as a solicitor till he has attained the age of twenty-one yeaw. 
Though admitted as a solicitor and his name entered on this roll 
he is not at liberty to practise until he Ij^as taken out hjs annual 
certificate, the fees for which vary according as the applici^t 

1 E. Schrader, Abh» Preuss^ Ak* IFiw. (1879), pp. 31-30, 
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i^tands to pYactise in London or tho provinces. Solicitors now 
have a right to practise in any court, i.s. in every division of tho 
High Court, in every inferior court, in the ecclesiastical courts 
(as proctors), in the court of appeal, in the privy council and in 
the House of Lords. Their right of audience, however, is re- 
stricted. They may appear as advocates in most of the inferior 
courts, as before justices, magistrates, coroners, revising barristers 
and county courts. They have no right of audience, however, 
in the Mayor's court, London, nor in the High Court of Justice, 
priv}»’ council or House of Lords, where, from time immemorial, 
tho right has pertained to the bar, but they have right of audience 
in chambers and certain bankruptcy matters. Since the Con- 
veyancing Act 1 88 1 solicitors may do all kinds of conveyancing, 
which formerly was considered tho exclusive business of the bar. 
The Conveyancing Act i88i having made great changes in tho 
practice of conveyancing, it became necessary to place the re- 
muneration of solicitors upon a new basis. This was done by the 
Solicitors' Remuneration Act, passed on the same day as the 
Conveyancing Act. It provides for the framing of general orders, 
filing tlie principles of remuneration with reference inter alia to 
the skill and responsibility involved, not, as was generally the case 
before, with reference simply to the length of the documents 
perused or prepared. A solicitor is not responsible for statements 
made by him in his professional capacity as an advocate, and all 
communications which pass bc'twccn a solicitor and his client arc 
privilogcfl, so also is any information or document which he has 
obtained in his jirofessional capiT-city on behalf of his client. The 
relation of solicitor and client disqualifies the former from dealing 
with his client on liis own belialf, while it gives him a lien, on pro- 
fessional services, over the deeds, &C., of the client in his possession. 

A solicitor’s remuneration is minutely arranged by statute and he 
has no power of recovering more from his client than his statutory 
charge, and he is liable to be sued for damages for negligence in 
liis client’s behalf. Certain personal privileges belong to a solicitor. 
He is free from serving on juries, nor need he, against his will, 
serve as a mayor, alderman, sheriff, overseer or churchwarden. 

In Scotland solicitors in the Supreme Court are not , as in England, 
tho only persons entitled to act as law agents. They share the 
privilege with writers to the signet in the Supremo Court, with agents 
at law and procurators in iJio inferior courts. Tiiey were formed 
into a society in 1784 and incorjioratcd in I79(), and arc usually 
recognized as members of the College of Justice. This difference 
is, however, now of little importance, as by the Law Agents Act 
1073 any petEson duly admitted a law agent is entitled to practise 
before any court in Scotland. In the United States tne term 
solicitor is used in some states in the sense of a law agent practising 
^fore a court of equity. , 

Many of the groat public offices in England and tho United 
State.s have thoir solicitors. In England the treasury solicitor fills 
an especially important position. He is resiionsible for the en- 
forcement of payments due to the treasury, and conducts generally 
its legal business. The office of king’s proctor is also combiiitsd 
with that of treasury solicitor. Under his powers as king's proctor 
the treasury solicitor acts as administrator of the personal estate 
of an intestate which lias lapsed to the crown, and intervenes in 
cases of divorce where collusion is alleged (see under Proctor). 
Under the Prasecution of Offences Act 1884 he also acted as director 
of public prosecutions, and was sometimes called Crown Solicitor. 
By the Prosecution 01 Offences Act 1908 the office of director of 
public prosecutions was separated from that of treasury solicitor I 
and made a separate appointment. In Ireland, solicitors called 
crown solicitors arc attached to each circuit, their duty being to 
prepare the case for the crown in all criminal prosecutions. In 
&ie United States the pffice of solicitor to the treasury was created 
by Act of Congress in 1 830, His principal duties are to talpe measures 
for protecting the revenue and to deal with lands acquired by the 
United States by iudicial, process or vested in them by security 
for payment of oeots. « , * 

See E. B. V. Chriatian, A Short Mistofy of Sdmtors\ Cotdery 
on Solicitors; and A» P.! Poley, Law Affecting Solicitors, 

SOUerrOB-iaBNEBAX., in England, one of the law officers 
of the crown, ajipointed by letters patent. He is always a 
of Hon.se of Coiptnons and of the pplitical party 
in poww, changing with it. His duties are practically tltt same 
as those of the attotn^-general {q.v.), to whom he Is subordi- 
nate, and whosp business and authority would devolve upon 
him la case of a vacancy m the office. He receives a salary of 
l 6 ooa a year, in addition to fees for any litigious business he 
may conduct on bihaW 'of the crown. The position of the 
solicitor-general for Scotland in the main corresponds with that 
of the Eriglish ,solicitor-generd. He is next in, rank to the 
Idrd advocate. In the .United States the <wce of .soUcitor- 
seoeral was created toy Act of Gongrras in 1870. ' y ■ 
SOUNOBN, a town of Germaiiy, ii> the Phrssita Rhine 
mAace, cm U lieig^t/ .aboya the, Wupp^, ,,i3 'n|r. of; 
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Dtisseldorf, and 20 m, N.E. of Cologne by rail. Pop. (1905); 
49,018. Solingen is one of the chief seats of the German iroh 
and steel industry, its speciality consisting in all kinds of cutlery,* 
Solingen sword-blades have been celebrated for centuries, and 
are widely used outside Germany, while bayonets, knives, 
scissors, surgical instruments, files, steel frames and the like are 
also produced in enormous quantities. These articles are largely 
made by the workmen at tlieir own homes and supplied to the 
depots of the large dealers; there are about 20,000 workers 
in steel in Solingen and the vicinity. Solingen received its 
municipal charter in 1374. Sword-blades have been made 
here since the early middle ages, and tradition affirms that the 
art was introduced during the Crusades ty smiths from 
Damascus. 

SOLINUS, GAIU 5 JUUUS, Latin grammarian and compiler, 
probably flourished during the first half of the 3rd century- a.d. 
He was the author of Collectanea rerum memorahilmnij a 
description of curiosities in a chorographical frameworks 
Adventus, to whom it is dedicated, is identified with Oclatiriius 
Adventus, consul a.d. 218. It contains a short description of 
the ancient’ world, with remarks on historical, social, religious, 
and natural history questions. The greater part is taken from 
Pliny’s Natural History and the geography of Pomponius Mebu 
According to Mommsen, Solinus also used a chronicle (possibly 
by Cornelius Bocchus) and a Chorographia pliniafia, an epitome 
of Pliny’s work with additions made about the time oflEladrian- 
Sclmrz, however, suggests the Roma and Pratum of Suetonius. 
The Collectanea was revised in the 6th century under the title 
of Polyhistor (subsequently taken for the author’s name). It 
was popular in the middle ages, hexameter abridgments being 
current under the names of Theodericus and Petrus Diaconus. 

The commentary by Saumaise in his Plinianae exerrJtatimes 
(1689) is indispensable ; best edition by Momm.sen (1895), with 
valuable introduction on the MSS., the authorities used by Solinus, 
and subsequent compilers. See also Teuffel, Hist, of Roman- 
Litcratufe (ling, trans., 1900), 389 ; and Schanz, Geschtrlae dev 
romisi-hen Litter atur (1904), iv. 1. There is an old English trans- 
lation by A. Golding (1587). 

SOLIPSISM (Lat. solus^ alone, ipse, self), a philosophicol term, 
applied to an extreme form of subjective idealism which denied 
that the human mind has any valid ground for believing in the: 
existence of anything but itself. ** It may best be defined, per- 
haps, 'ds the doctrine that all existence is experience, and thaf 
there is only one experient. Tlie Solipsist thinks that he i)s ihet 
one ! ” (Schiller). It is presented as a solution of the problem oP 
explaining the nature of our knowledge of the external world. 
We cannot loiow tbings-in-themsclves ; they exist for \is only 
in our cognition of them, through the medium of sense-giyei^! 
data. In E. H. Bradley’s words {Appearance and Reality) t' 
“ I cannot transcend experience, and experience is my experi^' 
ence. From this it follows that nothing beyond myself e^cists^ 
foi: who-t is experience is its (the self’s) states.” ( 

See Idealism; also F. C. S. Schiller, Mind, New Series (April 1909}. 

SOLiS» ANTONIO DE (1610-1686), Spanish dramatist aad 
historian, was bom in 1610 at AlcalA de Henares (less probably, 
Plasencia), And studied law at Salatnahca, wheVe he pro- 
duced a comedy entitled Amor y obtigacidn, which was acted 
in 1627. He became secretary to the count of Oropesa, and in^ 
1654 he was appointed secretary of state as well as : private' 
sectetary to Philip IV. Later he obtained the lucrative pp^st’ 
of chronicler of the, Indies, And, on taking orders in 1667, severe^ 
his connexion with the. stage* He died at Madrid on the 
April 1686. Of his ten extant plays, two have some plaoeHtf- 
the history of the drama. Ei Amor 4 mo was adaptf#;{hy 
Scarron 1^. again by Thomas Corneille as V Amour 4 k stppdoix 
while La GitaniUa de Madrid, itself founded on the .f^la.tol 
Cervantes,, has been utilized directly or indirectly by K 'Au 
Wolfi, . Victor Hugo and Longfellow. The titles of the i^ah^ 
ing aeyen are Triunpos de .amor y fortumt,\ Em4m,y Orfeo^, 
El,Alc;dzar.,del secrdnf^ Im AnmonaSt El fhciqr -Carlin » 

J^o haee el y . 

suiwiives ia wipt , 
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UifUtria conqmsift, deM 4 fi(o,(iovGtm(!; the three years between 

appomtmeii;t o{ Cortes to comimancl^he invading foree and 
M of the city, deservedly ranks as* a Spanish prose classic. 
Jt was published in 16S4,; an English translation by Townshend 
appeared in 1734. 

SOLlTAlflE (Fr. for solitary ’’), a game played on a board 
indented with 33 or 37 hemispherical hollows, with the same 
number of balls or marbles. An unoccupied hollow is left by 
removing one ball, and the balls > or pieces, are then captured as in 
draught . No moves are allowed in diagonal directions or ove 
more than one space at a time. 

SOLO, OK Solo Whist, a card game whif;h is a modification 
of whist, the chief distinctive feature being tliat a single player 
generally has to oppose the other three. The game came into 
vogue in England towards the end of the ipth (century. The 
following “ declarations ” can be made, the order being impor- 
tant: (i) proposition; (2) acceptance; (3) solo; (4) mmrf\ 
(5) abondance (or abundana*); (6) viiscre ouverie\ (7) abondance 
declaree (declared abundance). Propo.dtion and acceptance 
go together, as will be seen; of the rest solo can be declared 
over ^^proposition,” misere over solo, and so on. The stakes — 
regarding sixpence as the unit— are : for proposition, sixpence; 
for solo, sixpence (sometimes a .shilling); for mis^e, a shilling; 
for abundance, eighteenpence; for open tnism, two shillings; 
for declared abundance, three shillings. A further stake may 
be arranged for “ overtricks,” to be paid to the player for every' 
trick made above the number proposed, and for “ undertrieks,” 
to be paid by the player for every trick below that numbera 

A full pack is used ,* players cut as at whist for deal and seats; 
the cards may be dealt singly, but are more commonly dealt 
by threes, with a single card for the last round. The last card 
is turned up and left exposed for a round, whether it is used for 
trumps or not. One deal constitutes a game. The laws of 
whist obtain, where applicable, in such matters as following 
. suit, revoking, the passing of the deal, The player on the 
dealer’s left is first to declare or pa.ss ; if ho proposes, any 
player may accept, the right going first to the player on 
his left, but any player when his tuni comes may make 
a higher declaration than any that has gone before him, 
though a player whose call has been superseded may amend 
his call afterwards. If all the players pass, eitlrer tJ^re is a 
new deal, or by arrangement there is a .general misere, when 
the player who takes the most tricks — ^sotoetiines, the last trick — 
pays a single stake all round. , 

The Declarations, — (j) Proposal ; This is an invitation to another 
player to “ accept,” i.c. to join tlic proposer kx an attempt to make 
affht tricks. (2) Salo : Here a player tmUortakes to win five 
tncks, playing against the other three in combination. (3) Misire : 
This is a d^laration by a player that be will not win a single 
trtok. There are np trumps, butt the turn-nji wcavd is loft exposed 
for the first round. If tho caller wins a tfick the jB;ame is at an 
end (there arc no overtricks or undertricks), but he has a right 
to see the opponents^ hands, to be sure that no revoke has been 
made. A tx^ck that ha.s been turned may not bo seen afterwards. 
(4) Abundance is a declaration that a player will make nine tricks 
sugic-haiided. The caller makes any suit trumps, but abundance 
in the turn-up iwit takes precedence over abundance in other 
suite* The trump suit must be declared, uf^er the other players 
]^ve passed, befpre the first , round is played. (5) Misi^re ouverte : 

call is a declaration tp lose all ttiii^te^ tricks, but after 
the ^first tridk tbe caller's cards are placed Pn the table, though 
^ my play them as he pleases. (b> Deviared Abundance ; This 
IS a. dupkiration of the caller to make all thirteen tricks by his own 
^d. lie makes his own truntps and always ^ds, but a deplara- 
tkm in 'fhu suit of the turn-up card ^es ptcpodcncc over others. 
Hio jgame ehde when the caller Ioms a trick. There are no under- 
tricks* -f I ' 


'SdiOGIIE (Secalaunia frbm Lnt. ^eede, fye), a region of 
north^entral Fmn<ye extending over portions of the department 
of Loiret, Loir-et*Cher and €her. Its ttffca is about 1800 sq. m., 
its boundaries' are, on the N. the rlVer Loire, on the S; the 
Gieri^n the E. the diistiicts of Sancerre hiid'Berry. The Cologne 
ia watered by the GessM and the Bettvr^', t^butaries of the 
Leire^ aiid the Saufdre, an affluent of the GMh*, all three having ^ 
a west^soirtf^westerl^ -direction; Ibe poblsf ahd' iharriies which ^ 
lilt ahaideteiArtk M >the tegiekk w 


©f its soil, which is a tnixbire of sand and day. The COnsiS 
quent unheal thhiess df the climate has been grcutly mitligatad 
since .the'iouddle of tlxe ipth century, when jNn^jolpim , HI. led 
the way in tlie reclamation of swiunpsi, tlie planting lof pines 
and other trees and other improvements. Arable farming and 
stock-raising are fairly flourishing in the Sologne, but there 
is little manufacturing activity, tlxe clotlx manufacture of 
Romorantin being the chief industry. Game is abundant, and 
the region owes much of its revived prosperity to the CTeation 
of large sporting estates. 

SOLOLA, the capital of the department of SoloJa, in Guate- 
mala; on the northern shore of lake Atitldn, 46 m. W.N.W. 
of Guatemala city. Pop. (1905), abf)ut 17,000. Solold is the 
ancient capital of the Cakcliiqucl^ Indians, who form the bulk 
of the population. In the city coarse cloth, pottery, cigars 
and soap are munuf.actured, and there is a lai^ prison and 
reformatory. Among the .siirnnmding moiintain.s are large 
and successful coffee plantations, owned by German settlers. 
On the i8th of April 1902 Sulola was wrecked by an earthquake, 
but as most of the houses were constructed of wood it was 
speedily rebuilt. 

SOLOMON ^ (loth century b.c.), the son of David by Bath- 
sheba, and his successor in the kingdom of Israel. The many 
floating and fnigmentaiy^ notes of various dates that have 
found a place in the a('rnunt of his reign in the book of Kings 
(q,v,) show how much Hebrew tradition was occupied with the 
monarch under whom the throne of Israel reached its highest 
glory; and that time only magnified in popular imagination 
the proportions of so striking a figure appears from the opinions 
entertained of him in subsequent writings. Tlxe magnificence 
and wisdom of Solomon (( f. Matt. vi. 29 ; Luke xi. 31) and the 
splendour of his reign present a vivid contrast to the troublous 
ages which precede and follow him, although the Biblical records 
prove, on closer inspection, to contain so many incongruous 
elements that it is very difficult to form a just estimate of his life 
and character. A full account is given of the circumstances of 
the king’s accession (rontra.st the summary notices, i Kings xxii* 
41 seq.; 2 Kings xv. i, xxi. 24, xxiv. 18, &c.). He was not the 
true heir to the llirone, but was the son of David by Bathsheba, 
wife of Uriah the Hittite, whom David sent to his death " in 
the forefront of the battle.” The child of tire illegitimate, union 
died ; the second was called Jedidiah (“ beloved of Yah[weh] ”) 
or SiielOmoh (the idea of requital or recompense may be im- 
plied); according to i Chron. lii. 5, on the other hand, Solomon 
was the fourth, or rather thefiftli, child of Bathsheba and D^vid- 
The episode forms the prelude to family rivalries. Dayid’s 
first-bom, Amnon, perished at the hanck of the third son, 
AKsalom, who lost his life in his revolt (2 Sam. xiii>xx.). The 
second, Chileab, is not mentioned in the history, and the fate of 
the fourth, who regarded himself as the fu.ture king, is described 
in I Kings i., ii. Bathsheba, relying upon David’s promise 
that Solomon should succeed him, vigorously advanced her 
son's claims with the support of Xadpk the priest, the mflitaiy 
officer Benaiah, and David’s bodyguard ; Adonijah# for his pgrt, 
had David’s old priest Abiatbaa:, the conomander ^ah, and^ the 
men of Judah. A more serious breach could scafoeJy be imagined 
The adherents of Solomon jgained the day, and with his accession 
a new regime was inaugurfited, not, however, Without Moodahi^* 

Solomon's age at his accession is not recorded. The tradition 
that he was only twelve (i Kings li. 12 S'^tn^int; Or fourteen, 
Joe. Ant, viii. 7, B) may rest upon liil 7 ^ I am &it a little child’”; 
if thia is not hyperbole), or upon the chronologicatl scheme embodxod 
in 2 Sam* xiii. ?3» 38, xiv. 28, xv. 7. , jt agrees vfithhiisaukprdinalje 
position in portions of ch. i., but his independent actions m 
ch. ii. suggest a more mature age, and' "according tO’ xl: 4 ^, Xiv. 
his son- Kehoboam was lalready bora <(bbt contrast Again xit. 24 
Septuagint, 9 Chron. xiii. 7/). See: further, pok 468*, 

n- 5* 


* HtbTshlldfndh, as thou^‘ ‘ his peace “t biit jthe true mean, 
is uncertain*; evidence for im^onnemOti With th^ nameOf a l^d __ 
given by H. Winckipriajid ^immorhy KtdHnwehr, 11. das il/fsiJFkWL^ 
TlWjE^ish.toijm Allows ttbe {If 
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The acut^ Dl>scfvation'that 2 Sam. ix.^xk.; 2 Kinfa L iL 1-9, 
13 Bqq., were ovidcatiy incorporated after the Deuteronomic re- 
•daction of the books of. Samuel (K, Budde, Samuely p. xi.) is con- 
firmed by the framework of Kings with its annalistic material 
similar to that jircservcd in 2 Sam. v.-viii., xxi.-xxiv.; t Kings 
ii. 10-12. With this may belong iii. 3 (the compiler's judgment) , and 
ospocially v. 3 sqq., where reference is made to David's incessant 
wars (2 Sam. viii.). That 2 Sam. ix.-xx., Ac., had previously been 
omitted by the Dcuteronomic redactor himself (Budde) cannot 
be proved. These posi-T)euteronomic narratives preserve older 
material, but with several traces of revision, so that i Kings i. ii, now • 
narrate both the end of David's reign and the rise of Solomon, 
(sec 1 . Bonzinger'.s commentary on Kings, p. xi,; C. Holzhey, Buch 
d. Konige, p. 17). The latter, however, is their present aim, and 
some attempt appears to have been made in them to exculpate 
one whose accession finds a Judaean parallel in jehoram (2 Cm-on. 
xxi. 1-4). Tims it has been held that David's charges (ii. 1-9) 
were written to absolve Solomon, and there is little probability in 
the story that Adonijah after his pardon really requested the hand 
of Abisliag (ii. 13-25), since in Oriental ideas this would be at once 
viewed as a distinct encroachment upon Solomon's rights as heir 
(of. W. R. Smith, Kinship and Marriage, 2nd ed., p. no). 

Every emphasis is laid on the wisdom of Solomon and his 
wealth. Yahwch appeared to Solomon in a dream and offered 
to grant whatever he might ask. Confc.ssing his inexperience, 
the king prayed for a discerning heart, and was rewarded 
with the gift of wisdom together with riches and military glory. 
There follows an example of his sagacity : the famous story of 
the steps he took to determine which of two claimants was 
the mother of a child (iii, 16-28).^ His wisdom excelled that 
of .Egypt and of the children of the East; by the latter may be 
meant Babylonia, or more probably the Arabs, renowned 
through all ages for their shrewdness. Additional point is 
made by empliasizing his superiority over four renowned 
sages, sons of Mahol; but the allusion to these worthies (who 
arc incorporated in a Judaean genealogy, i Chron. ii. 6) is im 
longer intelligible. He is also credited with an interest in 
botany and natural history (iv. 33), and later Jewish legend 
improved this by ascribing to him lordship over all beasts and 
birds and the power of understanding their speech. To tliis 
it added the sovereignity over demons, from a wrong inter- 
pretation of Eccles. li. 8 (see Lane, Arabian Nights, mtrod., 
n. 21, and oh. i, n. 25). As his fame spread abroad, people 
came to hear his wisdom, and costly presents were showered 
upon him. The sequel was the visit of the Queen of Sheba 
(i Kings iv, 29-34; x,). The interesting narrative appears in 
another light when we consider Solomon's commercial activity 
and the trading intercourse between Palestine and south 
Arabia.- His wealth was in proportion to his wisdom. Trading 
journeys were conducted with Phoenician help to Ophir and 
Tarshish. With the horse-breeding districts of the north he 
traded in horses and chariots (x. 28 seq.; see Mizraim), and gold 
accumulated in such enormous quantities that the income for 
one year may be reckoned at about £4,100,000 in weight (x. ii 
seq., 14 sqq.). Silver was regarded as stones ; the precious cedars 
of Lebanon as sycamores. His realm extended from Tiphsah 
(Thapsacus) on the Euphrates to the borders of Egypt (iv. 21, 24), 
and It agrees with this that he gains important conquests in the 
north (2 Chron. viii. 3 seq.; but see i Kings ix. 18). He main- 
tained a veiy large harem (xi.), and among his wives was the 
daughter of an Egyptian Pharaoh. For his distinguished con- 
sort, who brought Gezer as a dowry, a special pakce was built 
(iii. 1, ix. 16, 24), and this was only one of many building enter- 
prises. 

The description of the magnificent Temple of Jerusalem, 

^ For parallels, sec R. Flint in Hastings's Diet, Bib. iv. 562, n. 1. 
For the Pompekm wall-painting representing Solomon's judgment 
(the figures are pygmies 1), see A. Teremias, AlUs T^ai. imUchtad, 
4ilt. 2n(l ed., p. 49a seq. (wim illustration and references!. 

“ For Mahominedan stpries of Solomon, the hoopoe ana the 
queen of Sheba, see the Koran, Sur. xxvii., which closely folTows 
rile second Targum to Esther i. 2, where the Jewish fables may he 
read in full. On this story, eee also J. Hal^vy, £cole pratigw des 
Mmdas itudes (1905), pp. and the Chinese parallel in the 

Mittheilungan of riie Berlin Seminar for Oriental Languages (J904), 
vii i. pp. 1 1 7- 1 72. For the late legends of Solomon see M« Griin- 
hAvtmy Neue BeitrAge xUr semit, Sagen, pp. 198-237, (Leiden, 1893); ! 
C. Salsberger, Die Sahmo-Sage in der ^Mmitmhen LMwedm (Bei 4 in> 
1907). 


occupies oonsidercible space In Solomon’s histoiy (v.** 
viii.), appears in more elaborate form in the chronicler's later 
work. The detailed record stands in contrast to the brief 
account of his otlier buildings, r.g. the palace, which, from an 
Oriental point of vifew, was of the first importance (vii. i-xa). 
But the Temple and pdace were adjoining buildings, Bepeurated 
only by a wall (cf. Ezek. xlii. 20, xliii. 7 seq.), and it ctmnot be 
said that the former had originally the prominence now 9 .scribcd 
to it. Nor can the accounts given by Deuteronomic writers 
of its significance for the religious worship of Israd he Uwsed 
for an estimate of contemporary religion (v. 1-6, yiiL). 
Whatever David had instituted at Jerusalem, it is at Gibeon 
that Solomon observed the opening sacrificial ceremonies, and 
there he received the divine revelation, “ for that was the great 
high-place " (iii. 4 sqq.). Though this is justified by a lata 
writer (iii. 2), subsequent history shows that the high-places, 
like the altars to heathen deities in Jerusalem itself, long re- 
mained undisturbed; it was Uie Deuteronomic reformation, 
ascribed to Josiah, which marked the great advance in the 
religion of Yahweh, and under its influence the history of tlie 
monarchy has been compiled. Moreover, with the emphasis 
which is laid upon the Jerusalem Temple is to be associated the 
new superiority of 2Wok, the traditional ancestor of the 2^dok- 
ites, the Jerusalem priests, whose supremacy over the other 
Levitical families only enters into the history of a much later 
age (see Levites). 

In fact, Solomon, the pious saint, is not the Solomon of the 
earlier writings. Political, commercial and matrimonial alli- 
ances inevitably left their mark upon national religion, and the 
introduction of foreign cults which ensued is characteristically^ 
viewed as an apostasy from Yahweh of which he was guilty m 
his old age.® The Deuteronomic writer finds in it the cause 
of the subfiequent separation of the two kingdoms (xi. 1-13), 
and he connects it with certain external troubles which prove 
to have afEected the whole course of his reign. The general 
impression of Solomon's position in history is in fact sermusly 
disturbed when the composite writings are closely viewed* 
On the one side we see genial internal conditions prevailing ia 
the land (iv. 20, 25), or the exalted position of the Israelites ^as 
officials and overseers, while the remnant of the pre-Isradite 
inhabitants serve in labour gangs (ix. 20 sqq.). On the other 
hand is the mass of toiling Israelites, whose oppressed conditicoi 
is a prelude to tlie later dissensions (i Kings v. 13 sgq.; cL z 
Kb]^ xii.; see the divergent tradition in 2 Chron. ii.). Th& 
description of Solomon’s admbistration not only ignores ^ 
tribal divisions which play an important part in the separation, 
of Israel from Judah (xii. 16; cf. 2 Sam, xix, 43-^. 2), but 
represents a kingdom of modest dimensions m which Judah, 
apparently is not bcluded. Some north Judaean cities xn^at 
be named (iv. 9 seej.), but south Judah and Hebron the seat of 
David's early power find no place, and it would seem as though 
the district which had shared in the revolt of Adonijah was 
freed from the duty of furnishing supplies. But the document 
has intricate textual peculiarities and may be the Judaeari 
adaptation of a list origmally written from the standpoint of 
the north-lsraelite monarchy. Further speculation is caused 
when it is found that Solomon fortifies such cities as Megiddo, 
Beth-horon and Tamar, and that the Egyptian jPharadh had 
slain the Canaanites of Gezer (ix. 15 sqq,). We learn, also, that 
Hadad. a young Edomite prince, had escaped the sanguinaiy 
campaign in the reign of David (2 Sam. viii. 13 seq.), and had 
takeniefuge b Egypt. He was kbdly received by ftiaraoh, wte 
gave him the sister of his queen Tahpenes to wife. OnDaVid’s 
death he returned and ruled over Edom, thus not mere^r 
controlling t;he port of Elath and the trade-routes, btit even 
(accordbg to the S^tuamt) oppressmg Israel (xi. 14-22, ±5; 
see Sepfuagbt on v, 22).* Moreover, an Aramaean 'depep^af^ 

* Oa the relation between trade and xe%ion in old ^^entaj lifq* 

see the valuable remarks by G. A- Smith, Ency. Bib, sieq. 

* The narrative contains coUtpositc features (see tart lliteiratliiW 
cited in article Kings). There is a ^curiotts nesentfalaiafce betwema 
one form of the story and the Septuagbt Recount pi the rise ot 
Jeroboam (g.v.). 
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of Hadadczer, king of Zobah, to the north of Palestine (see 
David's war, 2 Sam. viii. 3 sqq., x. 6 sqq.), deserted his lord, 
raised a band of followers and eventually captured Damascus, 
where he established a new dynasty. Like Hadad, “ he was an 
adversary to Israel all the days of Solomoii ” (xi. 23-25). To 
these notices must als(; lie added the cession of territory in north 
Palestine to Hiram, king of Phoenicia (ix. ii). It is parentheti- 
cally explain(;d as payment for building materials, which, how- 
ever, are otherwise accounted for (v. 6, ii); or it was sold 
for 120 talents of gold (nearly £750,000 sterling), presumably 
to assist Solomon in continuing his varied enterprises — but the 
true nature of the transaction has lieen obscured, although the 
consequences involved in the loss of the territory are unmis- 
takable. If these situations can with difficulty find a place in 
our picture of Solomon’s might, it is clear that some of them 
form the natural introduction to tlic subsequent history, when 
his death brought internal discontent to a head, when the north 
under Jeroboam refused allegiance to the south, and wlien the 
divided monarchy enters upon its eventful career by the side 
of the independent states of Edom, Damascus and Phoenicia. 

It is now generally recognized in histories of the Old Testament 
that a proper estimate of Solomon’s reign cannot start from 
narratives which re[>resont the views of Dcuteronomic writers, 
although, in so far as late narratives may rest upon older material 
more in accordance with the circumstenccs of their age, attempts 
are made to present reconstructions from a combination of 
various elements. Among the recent critical attempts to recover 
the underlying traditions may be mentioned those of T. K. 
Cheyne {Ency, art. “Solomon”) and H. Winckler (AV/ 7 - 
imehr, u. d. Alte Test,, 3rd. ed., pp. 233 sqq.). But, in general, 
where the traditions are manifestly in a later form they are in 
agreement with later backgrounds, and it is questionable whether 
earlier forms can be Scafely recovered when it is held that they 
have been rewritten or when the historical kernel has been buried 
in legend or myth. It is impossible not to be struck with the 
growing development of the Israelite tribes after the invasion 
of Palestine, their strong position under David, the sudden ex- 
pansion of the Hebrew monarchy under Solomon, and the subse- 
quent slow decay, and this, indeed, ivS the picture as it presented 
itself to the last writers who found in the glories of the past 
both consolation for the present and grounds for future hopes. 
But this is not the original picture, and, since very contradictory 
representations of Solomon's reign can be clearly discerned, it is 
necessary in the first instance tu view them in the light of an 
independent examination of the history of the preceding and 
following periods where, again, serious fluctuation of stiindpoint 
is found. Much therefore depends upon the estimate which is 
formed of the position of David {q,v.). See also Jews: History, 
8 7 seq; Palestine: Old Tesiamm* History, 

On Solomon's relation to philosophical and proverbial literature, 
see Proverbs. Another aspect of Ills character appears in the 
remarkable " Song of Solomon," on which see Canticles. Still 
another phase is represented in the monologue of Ecclesiastes 
(fl.t/.). In the Book of Wisdom, again, the composition of an 
£g5rp11an Hellenist, who from internal evidence is judged to liave 
lived somewhat earlier than Philo, Solomon is introduced uttering 
words of admonition, imbued with the ^irit of Greek pliilosophcrs, 
to heathen sovereigns. The so-called Psalter of Solomon, on the 
other hand, a collection of Pharisee psalms written in Hebrew soon 
after the taking of Jerusalem by Pompey, and preserved to us 
only in a Greek version, has nothing to do with Solomon or the 
traditional conception of his person, and seems to owe its name 
to a tisanacribor who thus distiMnished these newer pieces from the 
older "Psalms of David " (see Solomon, Psalms of). (S. A. C.)* 

SOLOltON ISLANDS (Ger., Salotnoinseln), an archipelago 
of the Western Pacific Ocean, included in Melanesia, and forming 
a chain (in continuation of that of the Admiralty Islands and 
New Mecklenburg in the Bismarck Archipelago) from N.W. to 
S.E. between 40' and 162® 30' E., 5® and ii® S., with a 
total land area oi 17,000 sq. m. (For map, see Pacific Ocean.) 
A comparatively shallow sea surrounds the islands and in- 
dicates physical connexion with the Bismarck Archipelago 
and New Guinea, whereas directly east of the Solomons there 

^ Some sentences from W. R. Smith's article in Eney, Brit,, 
gth ed., have been retained and in places modified. 


are greater depths. The principal island at the north-west end 
of the chain is Bougainville (3900 sq. m.), and that at the 
south-east San Cristoval or Bauro. Between these the chain is 
double, consisting (from the north-west) of Choiseul (2260 sq. m.), 
Isabel (Ysabel, of about the same area as Choiseul) and Malaita 
(2400 sq. m.) to the north, mid Vella Lavelld, Ronongo, Kul- 
ambangra, Kausagi, Marovo (New Georgia or Rubiana) and 
the Hammond Islands, and Guadalcanar^ or Guanbata (2500 
sq. m.). Between and around these main islands there are 
many smaller islands. Ongtong Java, a coral reef of many 
islets, lies considerably north of the main group to which., 
geographically, it can hardly be said to belong.^' Bougainville, 
the largest of the group, contains Mt Balbi (10,170 ft.), and 
two active volcanoes. In Gaudalcanar is Mt Lammas (8000 ft,), 
w^hile the extreme heights of the other islands range between 
2500 and 5000 ft. The islands (by convention of 1899) are 
divided unequally between Great Britain and Germany, the 
boundary running through Bougainville Strait, so that that 
island and Buka belong to Germany (being officially administered 
from Kaiser Wilhelm's Land), but the rest (South Solomons) 
are British. 

The inlands arc well walered, though the streams seem to be 
small; the coaslK afford some good harbours. All the large and 
some of the small islands appear to be composed oi ancient volcanic 
rock, with an incrustation oi coral limestone showing lu'rc and there 
along the coast. The im)imtains generally fall steeply to the sea. 
There is some level land in Bon gain villc, but little elsewhere. 
Deep valleys separate the gently rounded ridges ot lorest-clad 
mcHiutams, lofty spurs descend irom the interior, and, running 
down to the sea, terminate Irequently in bold rocky headlands 
800 to looo ft. in heiglil, as in San Cristoval (north coast). On the 
small high island of Florida there is much undulating grass-land 
interspersed wilh fine clumps of trees; patches of cultivated land 
surround its numerous villages, and plantations on the hill-sides 
testify to the richness of its soil. The whole chain of islands appears 
to be rising steadily. Some of the smaller islands arc of recent 
calcareous formation. Barrier and fringing reefs, as well as atolls, 
occur in the group, but the chan mils between the islands are dan- 
gerous chiefly from the strong currents which set through them. 

The climate is very damp and debilitating. The' rainfall is 
unusually heavy. Fever and ague prevail on the coast. The 
healliuest portions are the highlands, where most exposed to the 
south-east trades. The dry season, with north-west winds, lasts 
from December to May. Vegetation is luxuriant; magnificent 
lort'sls clothe the mountains, and sandalwood, ebony ancl lignum 
vitae, besides a variety of palms, are found in them. Mangrove 
swamps are common on the coast’s. The probable geological 
connexion with New Guinea would account for the Papuan cliaracter 
of the fauna of the Solomons, wliich form the eastern limit of certain 
Papuah types. Tlic existence of peculiar types in the Solomons, 
however, points to an early severance. Mammals are not numerous r 
they include the cuscus, several species of bat, and some rats of 
great size. There are various peculiar species of frogs, lizards 
and snakes, including the great frog Rana Ouppyi, from 2 to 3 tb 
in weight. Of birds, several parrots and otlicr genera arc character- 
istically Papuan and are unknown east of the Solomons. 

population . — ^The Solomon islanders are of Melanesian (Pa- 
puan) stock, though in different parts of the f?roup they vary 
considerably in their physical characteristics, in some islands 
approaching the pure Papuan, in some showing Polynesian 
crossings and in others resembling the Malays. As a race they 
are small and sturdy, taller in tlie north than in the south. 
Projecting brows, deeply sunk dark eyes, short noses, either 
straight or arched, but always depressed at the root, and 
moderately thick lips, with a somewhat receding chin, are 
general characteristics. The mesocephalic appears to be the 
preponderant form of skull, though this is unusual among 
Melanesian races. In colour the skin varies from a black-brown 
to a copperish hue, but the darker are the more common shades. 
The hair is naturally dark, but is often dyed red or fawn, and 
crisp, inclining to woolly. The islanders of the Bougainville 
Straits have lank, almost straight, black hair and very dark 
skins. 

To strangers the natives have long had the reputation of being 
treacherous. They are cannibals, infanticide is common, and head 

* Guadalcanal of the Spanish dieooverers. 

* This group, so named by Abel Tasman in 1643, is also called 
Leuenewa or Lord Howe, and is densely inhabited by natives said 
to be of Polynesian origin. 
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launting was formerly prevalent. The average lot of the women is 
that of slaves. In some cases there is belief in a good spirit in- 
habiting a pleasant land, and an evil spirit associated with a 
volcano; also in a future life. The language is of pure Melanesian 
type, though a number of dialects are spoken. The natives are 
good agriculturists. Tlie Solomon Islands are, in the Pacific, the 
eastern limit of the use of the shield. The canoes are skilfully built 
of planks sewn together and caulked. The high carved prow and 
.stern give the craft almost a crescent shape. These and the gun- 
wale are tastefully inlaid with mother-of-poarl and wreathed with 
shells and feathers. 

The British islands are under a resident commifusioner, and 
have some trade in copra, ivory, nuts, pearl shell and other 
produce. Coco-nuts, pine-apples and bananas, with some 
cocoa and coffee, are cultivated on small areas. The German 
islands have a small trade in sandalwood, tortoise-shell, &c. 
The total population may be roughly estimated at 180,000. 

History. — The Spanish navigator Alvaro Mendaha must be 
credited with the discovery of these islands in 1567, though it 
is somewhat doubtful whether he was actually the first Euro- 
pean who set eyes on them. In anticipation of their natural 
riches he named them Lslas de Salomon. The expedition sur- 
veyed the southern portion of the group, and named the three 
large islands San Cristoval, Guadalcanal and Ysabel, On his 
return to Peru, Mendaha endeavoured to organize another ex- 
pedition to colonize the islands, but it was not before June 1595 
lliat he, vdth Pedro Quiros as second in command, was able 
lo set sail for this purpose. The Marquesas and Santa Cruz 
islands were now discovered; but on one of the latter, after 
various delays, Mendaha died, and the expedition collapsed. 

Even the position of the Solomon Islands was now in uncer- 
telnty, for the Spaniards, fearing lest they should lose the bene- 
fits expt'cled to accrue from these discoveries, kept secret the 
narratives of Mendaha and Quiros. The Solomon Islands were 
I bus lost sight of until, in J767, Philip Carteret lighted on their 
eastern shores at Gower Island, and passed to the north of the 
group, without, however, recognizing that it formed part of the 
Spanish discoveries. In 1768 Louis de Bougainville found his 
way thither. He discovered the three northern islands (Buka, 
ri(*ugainville and ChoiseuI), and sailed through the channel 
which divides the two last and bears his name. In 1769 a French 
navigator, M. dc Survillc, was the first, in .spite of the hostility 
(jf the natives, to make any lengthened stay in the group. He 
gave some of the islands the French names they still bear,^ 
and brought home some detailed information concerning them 
which he called Terre des Arsacides (Land of the Assassins); 
but their identity with Mendana’s Lslas de Salomon was soon 
c.‘^tablished by French geographers. In 1788 the English lieu- 
tenant Shortland coasted along the south side of the chain, and, 
supposing it to be a continuous land, named it New Georgia; 
and in 1792 Captain Edward Manning sailed tlirough the strait 
which separates Ysabel from ChoiseuI and now bears his name. 
In the same year, and in 1793, d’Entrecasteaux surveyed 
j)(.)rtions of the coast-line of the large islands. Dumont d’Urville 
in 1838 continued the survey. 

Traders now endeavoured to settle in the islands, and mis- 
sionaries began to think of this fresh field for labour, but neither 
met with much success, and little was heard of the islanders 
save accounts of murder and plunder. In 1845 French 
Marist Fathers went to Isabel, where Mgr Epaulle, first vicar- 
apostolic of Melanesia, was killed by the natives soon after 
landing. Three years later this mission had to be abandoned; 
but in 1881 work was again resumed. In 1856 John Coleridge 
Patteson, afterwards bishop of Melanesia, had paid his first 
visit to the islands, and native teachers trained at the Melanesian 
mission college subsequently established themselves there. 
About this date the yacht Wanderer ” cruised in these seas, 
but her owner, Mr Benjamin Boyd, was kidnapped by the 
natives and never afterwards heard of. In 1873 the ** foreign- 
labour traffic in plantation hands for Queensland and Fiji 
extended its baneful influence from the New Hebrides to these 
islands. In 1893 the islands Malaita, Marovo, Guadalcanar 

^ He called Gower, Inattendue; Ulava, Contrariet6; and named 
port Praslin, the harbour at the north-west of Ysabel 


and im Cristoval with their surrounding islets were annexed 
by Great Britain, and the final delimitation of German and 
British influence in the archipelago was made by the conven- 
tion of the 14th of November 1899. 

See H. B. Guppy, iThe Solomon Islands (London, 1887), where 
full references to earlier works arc given; C. Uibbe, Zwei Jahre uuter 
den Kannibalen der Sdlomon-Inseln (Dresden, 1903). 

SOLOMON, ODES OF, a collection of 42 hymns, probably 
dating from the end of the ist century, know'n to the early 
Christian Church (as is proved by the quotation.^; and comments 
in the 3rd century gnostic book, Pisiis Sophia^ and a short 
extract in the Institutes of Lactantius). They were recovered 
by Dr Rcndcl Harris in 2908 from a i6lh-ccnlury Syriac manu- 
script (containing also the Psalms of Solomon^ see below) in his 
possession. The first, second, and part of the third odes are 
missing, but the first lias been restored from the Pistis Sophia, 
Of their authorship nothing is known, “ Solomon ” being a 
recognized pseudonym. While there are thoughts and expres- 
sions which lend themselves to gnostic use, there is nothing in 
the odes which is of distinctively gnostic origin. Many of them, 
indeed, are unmistakably Christian, and the writer of the Pisiis 
Sophia seems to have regarded them as almost if not quite 
canonical, a fact which secures at latest a 2rid-century origin. 
Dr Harris indeed would date several of them between a.d. 75 
and 100. They contain few traces of the New Testament, and 
the words “ go.spel ” and “ church ” arc not found. Here and 
there a Johanniiie atmosphere is detected, though not sufficiently 
to justify the assumption that the author knew the writer 
of the Fourth Gospel. References to the life and teaching 
of Christ arc rare, though the Virgin Birth is alluded to in 
Ode 19 in a passage marked by legendary embellishment, and the 
descent into Hades is spoken of in quite the apociy'plial style in 
Ode 42, These odes are probably among the latest in the book. 
There are no clear allusions to baptism and none at all to the 
eucharistic celebration. One passage speaks of ministers (per- 
haps == deacons) who are entrusted with the water of life to hand 
to others; the word “ priest ” occurs once, at tlic beginning 
of Ode 20, “ I am a priest of the Lord, and to Him 1 do priestly 
service, and to Him I offer the sacrifices of His thought.” The 
odes, which arc perhaps the product oi a .school of writers, 
and were originally written in Greek, vary in execution and 
spiritual tone, but are generally characterized by a buoyant 
feeling of Christian joy. Harnack considers that they form a 
Jewish Grundschrift, with a number of Christian interpolations; 
only two are “ purely Christian,” while several “ colourless ” 
ones are more likely Jewish. He find.s in them a link between 
the piety and theology of the Testaments of the Twelve Patri- 
archs and that of the Johannine gospel and epistles. 

See J. Rcndcl Harris, The Odes and Psalms of Solomon (1909); 
An Early Christian Psalter (1909); Job. Flemming and A. Harnack; 
Ein fiidisch-christliches Psalmbuch aus dem ersten Jahrhundert 
(Leipzig, 1910); The Times (April 7, 1910); W. E. Barnes, in Journ. 
of Theol. Studies f xi. O15, and The Expositor (July igio); F. Spitta, 
in Zeitschrift fur N.T. Wissenschaft, xj. 193. 

SOLOMON, PSALMS OF. These psalms, eighteen in all, 
enjoyed but small consideration in the early Christian Church; 
for only six direct references to them arc found in early Chris- 
tian literature, though in the Jewish Church they must have 
played an imp>ortant r 61 e; for they were used in the worship 
of the synagogue. 

They were of course not written by Solomon, but were sub- 
sequently ascribed to him. The fact that they do not con- 
tain a single reference to Solomon is in favour of their having 
been first published anonymously. On the other hand, their 
author (or authors) may have placed over them the superscrip- 
tion “ Psalms of Solomon ” in order to gain currency for this 
new collection under the shelter of a great name of the past. 

MSS. AND Texts. — ^Before the publication of Swete's second 
edition and the edition of von Gebhardt, only five MSS., A, H, V, M. 
P (of which H represents the Copenhagen MS.) were known, and 
these were utilized to the full in the splendid edition of Ryle and 
James {VaKfuA 2o\o/Au>vTes, Psalms of the Pharisees commonly called 
the Psalms 0/ Solomon, the Text newly revised from all the MSS., 
1891). In Swete's edition {The Old Testament in Greek, ^ 1894) 
there iltras given in addition to the above a collation of the Vaticaii 
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SIS. H. FinaTly in 1895, von Gebliaxdt pnibUfibed from five MSS. 
Im edition entitled :iaXo/4wvros^ Die Psalmen Salomos Jsum 

trsienmale mil Benutsung der Athoshandsehriften und des Cod, 
Casanaletma herausgci^cbcn. The five MSS. used by this last 
editor are C, H, J, L, K. of which C, J, L arc exploited for the first 
time and represent rc.wectively the MSS. Cfisanatensis, Iberiticus 
and Laura- Kloster. lie represents the affinities of the MSS. in 
the following table, where 7 , stands for the archetype 

Z 


I 



Thus II is the only MS. common to this edition and that of Ryle 
and James; for Ctcbhardl regards the secondary MSS. V, M, P as 
not deserving consideration. Notwithstanding there is a much 
finer critical training for the student in the textual discussions 
and retroversions in the latter edition than in the former. 

Tran.slations. — W t'llhauscn, Die Pharisder und die Saddueder 
(1874), 1 31 sriq. This translation is unfortunately based on the 
edttio pvinerp^ of Do la Corda published in i()26. Pick's translation 
which appeared in the Presbvtefian Review for October 1883, 
pp. 775 -yi 3, is based on the same text and is imperfect owing to 
a laully knowledge ol linglisii. Kyle and James (op. cit.). Ki tiers 
tranbh’lion (Kautzsch, Apukv. u. Psmdep. i. 1900, ii. 127 sc^q.) 
was made from von (rcbliardt's text. 

The Original Language. — All modern sdiolars arc practically 
agreed that the I'salms were written in Hebrew. It is unnecessary 
U) enter into this question here, but a point or two might be 
mentioned which call for such a presupposition, (i.) First 
we Cud that, after the manner of the canonical Psalms, the 
musii:al symbol 8idi/ra\/*a is inserted in xvii. 31 and 

xviii. TO, a fact which points to their use in the divine worship 
in the synagogue, (ii.) Next we find that a great number 
of passages cannot be understood unless by retro^'ersion into 
Hebrew, when the source of the error becomes transparent. 
One such instance occurs in ii. 29, to? thrtiv r^v 
TO? 8paKovTo5 cr SLrifxiff., Here c/Veiv, which is utterly nieaningle.ss, 
= "Jpsb a corruption of or “to change,^* “turn” 
OVcllhuusen). Thus we arrive at the sense required, “ To 
turn the pride of the dragon into dishonour, (lii.) Finally, 
lliere are several passages where the text exhibits the future 
tense, when it ought to give the past imperfect. This pheno- 
menon ciin easily be explained as a false rendering of the 
Hebrew imperfect.^ 

Date. — The date can be determined from references to con- 
temporar)' events. Thus the book opens with the alarms of 
war (i. 2, viii. 1), in the midst of a period of great prosperity 
(i. 3, 4, viii. 7), but the prosperity is merely material, for from 
the king to the vilest of his subjects they are altogether sinful 
(xvii. 21, 22). The king, moreover, is no descendant of David, 
but has usurped his throne (xvii. 6-8). But judgment is at 
liand. “ A mighty striker ” has come from the ends of the earth 
(viii. 16), who when the princes of the land greeted him with 
words of welcome (viii. 18); seized the city (viii. 21), cast down its 
walls (ii. 1 ), polluted its altar (ii. 2), put its princes and counsellors 
to the sword (viii. 23), and carried away its sons and daughters 
(Captive to the vvc.st (viii. 24, xvii. 14). But the dragon who con- 
quered Jerusalem (ii. 29), and thought himself to be more 
tlian man (ii. 32, 33), al last meets with shameful death on the 
shores of Egypt (ii. 30, 31). 

The . above allusions are easy to interpret. The usurping 
kings wl^io arc not descended from David are the Maccabeans. 
• The “ mighty striker ” is Pompey. The princes who welcomed 
his approach are Aristobulus II. and Hyreanus II. Pompey 
carried off princes and people to the west, and finally perished 
on the coast of Eg>^pt in 48 b.c. Thus Ps. ii. was vTitten 
soon after 48 b.c., while Ps. i., viii,, xvii. fall between 63 and 
48 B.C., for they presuppose Pompey ’s capture of Jerusalem, 
but show no knowledge of his death. Ps. v., vii., ix., xiii., xv. 

4 In addition to Ryla and James, Inlrod. pp. lxxvii.-.lxxxvu,, 
“ X>fo Erlfil&ruag der Psalni. Sal*' (OrtenUU* IdtUratur^eUt 
J902, V. 7-10). 


belong apparently to the same period, but iv. atid xii. to an* 
earlier one. On the whole Ryle and Tames are right in assigning 
70-40 B.c. as the limits witliin which the psalms were written. 

Authorship, — The authors were Pharisees. They divide 
their countrymen into two classes — “ the righteous ” (ii. 38-39, 
iii. 3-5, 7, 8), and “ the sinners ” (ii. 38, hi. 13, iv. 9); “ the saintV’^ 
(iii. 10) and “ the transgressors ” (iv. ii). The former are the 
Pharisees; the latter the Sadducees. The authors protest 
against the Asmonaean {i.e, the Maccabees) for usurping the 
throne of David and laying violent hands on the high-priest- 
hood (xvii. 5, 6, 8), and proclaim the coming of the Messiah, the 
true son of David (xvii. 23-25), who is to set all things right and 
establish the supremacy of Israel. The Messiah is to be pure 
from .sin (xvii. 41), purge Jerusalem from the defilement of 
sinners and of the Gentiles (xvii. 29, 30, 36), destroy the hostile 
nations and extend his righteous rule over all the remaining 
peoples of the earth (xvii. 27, 31, 32, 34, 38).- 

Ps. xvii., xviii. and i.-xvi. can hardly be assigned to the same 
authors. The hopes of the Messiah are confined to the former, 
and a somewhat different eschatology underlies the two works (see 
Eschatology : Hebrew , Jnvisli and Christian, 220-225). 

In addition to the literature mentioned above, also in Ryle and 
James's edition and Sdiurer, Gcsch. dcs jud. Volkcs, 3rd ed.. iii. 
150 sqq, see Ency. Bib. i. 241-245. (R. 11 . C.) 

SOLON (7th and 6th century b.c.), Athenian statesman, the son 
of Execestides of the family ai Codrus, was born about 638 B.c. 
The prodigality of his father made it necessary for Solon to 
maintain himself by trade, especially abroad. In his youth 
he became well knowTi as the author of amatory poems and 
later of patriotic and didactic verse. Hence his inclusion among 
the Seven Sages. Solon's first public service was the recovery of 
Salamis from the Megarians. A law had been pas.sed forbidding 
any reference to the loss of the island; Solon solved the difficulty 
by feigning madness, and reciting an inflammatory poem in 
the agora. It appears that Solon was appointed to recover the 
“ fair island ” and that he succeeded in expelling the Megarians. 
Sparta finally arbitrated in favour of the Athenians (c. 596), 
who ascribed their success to Solon. About a year later lie 
seems to have mo^^ed a decree before the Amphictyons declaring 
war on Cirrha. At this period the distress in Attica and tl;e 
accumulating discontent of the poorer classes, for whom Draco’s 
code had proved inadequate, reached its height. Solon was 
summoned by all classes unanimously to discover a remedy; 
under the legal title of Archon, he received unlimited powtrs 
which he exercised in economic and constitutional reforms 
(see below). iTom various sources we loam that these reforms 
met with considerable opposition, to escape from which Solon 
left Athens for ten years. After visiting Egypt, he went to 
Cyprus, where Philocypnis, king of Aepea, received him with 
honour. Herodotus (v. 113) says that Philocyprus, on the ad- 
vice of Solon, built himself a new towm called, after his guest, 
Soli. The story that Solon visited Croesus in Lydia, and made 
to him the famou.s remark — “ Call no man happy till he is dead ” 
— is unfortunately discredited by the fact that Croesus seems 
to have become king nearly thirty years after Solon’s legis- 
lation, whereas the story must be dated within ten years of it. 
Subsequently Solon returned to Athens, to find civil strife re- 
newed, and shortly afterwards his friend (perhaps his relatii-e) 
Pcisistratus made himself tyrant. About 558 b.c. Solon died, 
and, according to the stoiy in Diogenes I^ertius i. 62 (but sec 
Plutarch’s Solon, 32), his ashes were scattered round the island 
of Salamis. If the story is true, it shows that he was regarded 
as the oecist of Salamis. 

Reforms,’— The date of Solon’s archonship has been usually 
fixed at 594 B.c. ( 01 . 46. 3), a date given by Diog. Lagrt. (i. 62) 
on the evidence of the Rhodian Sosicrates (/?. 200-128 B.c.; 
see Clinton, Fast. Hell. ii. 298, and Busolt, 2nd ed., ii. 259). 
The date 594 is confirmed by statements in the Aristotelian Con- 
stitution of Athens (ch, 14). For various reasons, the dates 502, 

2 The conception of the Messiah is vigorous, but the influence 
ot such a conception was hurtful; for ^ connecting the M-essianio 
with the popular aspirations oi the nation, the former were secular- 
ized and the way prepared for the ulthflato destraotion of the 
nation. 
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wd eveft J90 have been Suggested by various' historians (for 
the importance of this question see the concluding paragraph 
of this article). The historical evidence for the ^Ionian 
reforms has always been unsatisfactory. There is strong reason 
to conclude t^t in the 5th and 4th centuries there was no 
general tradition as to details. In settling differences there is no 
appeal to traditioUv and this though there occur radical and 
insoluble contradictions. Thus the CmsiiitUion of Alhetis 
(ch. yi.) says that the Seisachtheia (“ shaking off of burdens ”) 
consisted in* a cancelling of all debts public and private, whereas 
Androlion, an elder contemporary, denies this specifically, and 
says that it consisted in the reduction of the rate of interest 
and the debasement of tlie coinage. The Constitution (cb. x.) 
denies the . existence of any connexion between the coinage reform 
and the relief of debtors. The absence of tradition is further 
confirmed by the fact that the Constitution always appeals for 
(;orrobc)ration to Solon’s Poenis. Of the Laws it is prol)able 
that in the 4th century, though some dealing with agrarian 
distress were in existence, those embodying the Seisachtheia 
were not, and few if any of the purely constitutional laws re- 
mained. The main source of the account in the Constitution 
is, therefore, the Poems of Solon, from which numerous quota- 
tions are made (see chs. 5-12). 

The reforms of Solon may ba divided under three heads 
— economic, cunstilutional and miscellaneous. They were 
necessary owing mainly to the U’rannical attitude of the ricli 
tu^ the poorer classes. Of these many had become slaves in 
lieu of payment of rent and loans, and thus the land had fallen 
gradually into the hands of the capitalists. It was necessary 
to readjust the economic balance and to provide against the 
evil of aristocratic and capitalist predominance. 

A. Economic Reforms. — Solon's economic reforms consisted of 
the Seisachtheia and certain commercial laws {c.g. jircvention of 
export trade except in olive oil, Pint. Sol. 24). Among all the 
proUoms connected with the Seisachtheia, it is clear (i) that Solon 
aliolislied the old Attic law of debt which permitted loans on the 
security of the debtor's person; (2) that he restored to freedom 
tliOvSe who liad been enslaved for debt; (3) tliat he refused the de- 
mand for the division of the land (•yijs Ava 5 aiT/u<{s'). As to the can- 
celling of all debts there is some controversy; 

Ciilbort and Busolt maintain that all debts wore cancelled; strong 
reasons, may however, be advanced against it. It is possible that 
tlie statement in the Constitution is a hypothesis to explain the 
restoration of the slaves to freedom. Further, Solon seems to 
have regulafcd the aconmulatioii of land (cf. in Rome the legiblution 
of Tiberius Gracchus) and the rate of interest; and to have simplified 
commerce by replacing the Pheidonian .standard by the Euboic, 
which was in use among the Ionian traders, in commerce with whom 
1^0 foresaw that prosperity lay. It is impossible here to enter into 
the details of the controversy in connexion with Solon's land refonns; 
it must su'lhce to give the bare outlines of the dispute. There is 
no question that (i) the distressed class whom Solon sought to re- 
lieve were the Hektemors, and that (2) the achievement on which 
he prided himself was the removal of the opoi or stones which were 
seen everywhere in Attica, and were symbolic of the slavery of the 
soil. Almost all writers say that those tipoi were mortgage-ijillars : 
that they were originally boundary stones and that when land was 
mortgaged the terms of the agreement were carved on the stoiios, 
ns evidence. Now firstly, though sticli mortgage-pillars existed in 
the time of Demofithdnes, none are found earlier than the year 
400 B.C., nor is there any reference before that year to tliis special 
senao of tlic w'ord. if then these stonos which Solon removed 
were mortgage-pillars, it is strange that none should have boon found 
till two hundred years later. Secondly, it is highly improbable 
that the terms on which land w'as then cultivated admitted of 
mortgaging at all. The Ileklemors, wlio, according to the .Coftrliltt- 
tion, paid the sixth part of tlieir produce as rent,^ wero not froc- 
li^dcfs biit tenants, and therefore, could not mortgage their land 
at aUi From this it fbllotys that when SoWn said ne had ‘ re^ 
moved' the stones " he rofermd to the fatal accumulation of Ihnd by 
landowners.’ The tenants failed to pay rent, were enslaved, and the 
“ boundary stone '' of the landowner was moved forward to include 
their land. Thus the removal of, the was a measure against 
the accumulation of land in the form of enclokntes and 

his in with the statement at the end of chapter iv. otf the Constitmion, 

" 1' OtiieS' say thS^TWerfe r (i) labourers retfeivOd ohe-sixth of 
the produce as Wagea; (2) ietianfts who paid five-sixttis oS rent and 
one sixths or: (3) tenants wlao paid one*sixthias rent. and kept 
^VO-Bsxths.; . 4 b to, (3) pit is said tenants could not have’been 
in -teal distress, and as (to (i) and (2) it is said, that such a position 
tibfild ttaye mennt stavyation ffqm the niist. '* 
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" thefland was in the hands of a few." It should be noteef {i) that 
from this releasing of the, land it follows that Solon’s law against 
lending on the eoqurity of th® person must have been I’etrospectivo 
{i,e. in order to prm'ido a sufficient number of Ireoholdors for tJic 
land released); and {2) that it is.ono of the most remarkable facts 
in Athenian economic; m.story that when at the end of the Pelopon- 
nesian War a proposal* was brought forward to limit the franchise 
to freeholders, it was found that only fiye thousand failed to satisfy 
this requirement. 

B. ConsUtuiional Reforms.-^li is on this part of his work that 
Solon's claim to bo considered a great statesman is founded. By 
his new oonstitution he laid the foundations of the Athenian 
democracy and paved the way for its later developments. It 
should be noted iii the first plaoe that tlie following account is 
written on the a.ssumption that IJie Draconian constitution de- 
scribed in cliapter iv. ol the Constitution of Athens had never existed 
(see Draco). In some reflects that alleged constitution is more 
democratic Uian Solon’s. This, coupled with the fact that Solon is 
always spoken of as the founder of democracy, is one of lire strongest 
reasons for rejecting the Draconian constitution. It will be seen 
that Solon’s state was bv no moans a perfected democracy, but 
wa« in some respects rather a moderale oligarchy m which political 
privilege was graduated by possession of land. To Solon are gener- 
ally ascribed the four classes— Pen tacosiomedimiii, Uippeis, Zeugitae 
and Thetes. Of these the first consisted of those whoso land pro- 
duced as many measures {medimni) of corn and as many measures 
{metreiae) of oil and wine as together amounted to 500 measures. 
The Uippeis (the horsemen, i.e. those who could provide a war- 
honic lor the service ol the state) were rated at over 300 and under 
500 mechmni; the lliirtl class (tliose who tilled their land with a 
yoke of oxen) at 200 modimni and the Thetes below 200 medimni. 
The Zeugites probably served as heavy-armed soldiers, and the 
Thetes were the sailors ol the state. It is likely that the Zeugites 
were mainly Hektemors (see above) whom Solon converted into 
ireoliolders. Whether Solon invented these classes is uncertaini 
but it seems clear that he first put them into defiuile relatkm 
witb the political organism* Tho Thetes (who included probably 
the servants of the Eupalridae, now secured as freemen), the fisher- 
men of tlie Pai'alia (or sea-coast), and the artisans {ceramcis) ol 
Athens) for the first lime received political existence by their admis- 
sion to the sovereign assembly of the Ecclesia (fy.v.). Of these classes 
the first alone retained the right of holding the offices of archon 
and treasurer; other offices w'erc, liowever, opened to tho second 
and third classes (.sc. iUt Polotac, the Eleven and the Colacretoe; 
see Cleisthenes [ 1 .] footnote). It is of the utmost imt>or Lance 
to observe that the ofiico of Stralegus {g.v.) is not mentioned in 
connexion with Solon's reform. It is often said that Solon uiwd 
his classification as the basis of a sliding scale ol taxation« Agmiist 
iliis, it is known that Peisistratus, wliosc faction was essentially 
the poorer classes, established a uniform 5 % tax, and it is hig^y 
unlikely that he would have reversed an existing arrangement 
w’liich w'as particularly favourable I0 his friends. The admission 
of the Thetes to the Ecclesia was an important step in tho diroction 
of democracy (for the powers which Solon gave to the Ecclesia, 
see iCccLESiA). But the greatest reform of Solon was umloubtedly 
the institution of tho Heliaea (or courts of justice). The jury 
were appointed by lot from all the citizens (including the Tlietes), 
and thus the same people elected the magistrates in the Ecclesia 
and subsequently tried them in the Hcliaen. Hence Solon trans- 
ferred the sovereign power from the areopagus and the magistrates 
to the citizens as a wdiole. F'urther, as the archons, at the exjiiry 
of their year of office, pa.s.sed into the arcopagus, tlic people exer- 
cised control over the iiersonncl of that body also (see Akeopagits)* 
In spite of the alleged Draconian constitution, alluded to abovc> it 
is still very generally held that Solon invented the BoulS or CkiuncU 
of Four Hundred^ one hundred from each of the old tribes. The 
importance of this body as an advisory committee of the Ecclesia, 
and the functions of the Prytancis are explained under BoulS. 
It is pufficicnt here to point out that, according to Plutarch's Solon 
(ch. 19) tho state henceforth rested on two councils " as on anchors," 
and that the large powers exorcised by the Gleisthenean Boule 
>vere not exorcised by Iho Solonian. From this, and tlic articles 
Areopagus, Boutfe, ecclesia and Greek Law, it will be seen that 
Solon contrived an absolutely organic constitution df a *' mixed " 
type, which had in it the seeds of the great democratic growth, 
which reached its maturity under Pericles. It sliould be added 
here, in reference to the election of magistrates under Solon’fe con* 
•stitution, that there is discrepancy between the Politics and the 

i Constitution; the latter says that Solon gave to the Tlictes notlfing^. 
but a shore in the Ecclesia and the courts of justice, and that th» 
magistrates were elected by a combination of selection and lot 
(KAnpthoi itc wpoKplrmr), whereas the Politics says that Solon gave 
them only the power to elect the magistrates and try tiitm at thc^ 
end of their year. It sedms likely for othdr noasons that the former 
scheme should be* assi^ed to lhe years mter Marathrin^ and^ tliere- 
< fore, Uiat the account in the is correct (but Archon). 

C. MtsceUaneou5.>^The miscellaneous laws of Solpn are inter-:! 
osting primarily as throwing light upon the social condition of 
Atlien!? at the time Ei^elyti Abbot, History of (irwte\ I. xiii. § I*)?.'* 
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In fhe matter o! trade It has been said that he favoured one 
export only, that of olive oil, in which Athens was peculiarly 
rich; further he encouraged the settlement of aliens {meioeci) 
engaged in commerce, and compelled fathers to teach their sons 
a useful trade under penalty of losing all right to support in old 
age. The influence of women Solon regarded! as most pernicious. 
Wealthy wives he forbade; no bride might bring more than three 
changes of raiment and a little light furniture to the house; all 
brothels and gymnasia were put under stringent state-control 
(sec PkOSTiTUTioN). Solon also regulated intestate succession, 
the marriage of heiresses, adoption, Ihe use and sinking of wells, 
bee-farming, the planting of olives and figs, the cutting down of 
olive trees, the calendar. Further, he ordained that each citwen 
must show how he obtained his living (Herod, ii. 177) and must, 
under initial ty of losing the franchise, adhere to one or other party 
in a sedition (for these laws sec Plutarch’s Solon, chs. 2o-2i^). 

The laws were inscribed on Kyrbeia or tablets framed in wood 
W'hich could bo swung round (hence also called axoncs). The boule 
as a body swore to observe the laws, and each archon undertook 
to set up a life-size golden statue at Dclplii if he should be convicted 
of transgressing them. 

Solon appears to have supplomontod his enactments by a law 
that they should remain in force for one hundred years, and accord- 
ing to another account that his laws, though not the best, should 
stand unchanged for ten years (Plut. Solon, 25; llevod. i. 29). 
Yet according to tlie Constitution of Athens (chs. 11-13) (without 
which the period from Solon to Peisistratus was a blank) , when Solon 
went abroad in 593 (?) the city was disturbed, and in the filth year 
dissension became so acute that no archon was elected (for the 
chronological problem, boc J. F. Sandys, Constitution of Athens, 
ch. 13, note) ; again four years later the same anarchia (i.c. no archon 
elected) occurred. Then four years later the archon Damasias 
(382 ?) continued in office illegally for two years and two months. 
The office of the archon was then put into commission of ten ; five 
from the Eupalrids, three from the Agroeci and two from the Domi- 
urgi, and for twenty years the state was in a condition of strife. 
Thus wo see that twelve years of strife (owing to Solon’s financial 
reforms) ended in the reversal of Solon’s classification by assess- 
ment. We arc, therefore, driven to conclude that the practical 
\'alue of his laws was due to the strong and enlightened govern- 
ment of Peisistratus, whose tyranny put an end to the quarrels 
lK»twcen the Shore, the Upland and the Plain, and the stasis of rich 
iind poor. 

See editions with notes of Constitution of Athens {q.v,); histories 
ut Greece later than 1891 (r.g. Biisolt, &c.). See also Gilliard, 
Quclqucs vffofmes de Solan (1907); Cavaignac, in Revue de Philol, 
1908. All works anterior to the publication of the Constitution 
are so far out of date, but reference should bo made to the work 
of Grote. (J.M.M.) 

SOLSTICE (Lat. solstitium, from sol, .3un, and sistere, to stand 
still), in astronomy either of the two points at which the sun 
reaches its greatest declination north or south. Each solstice 
is upon the ecliptic midway between the equinoxes, and there- 
fore 90° from each. The term is also applied to the moment 
at which the sun reaches the point thus defined. 

SOLUKTUM (Gr. SoXocis or SoXovs), an ancient town of 
Sicily, one of the three chief Pliucnician sclllements in the island, 
situated on the north coast, 10 m. E. of Panormus (Palermo), 
600 ft. above sea-lcvel, on the S.E. side of Monte Catalfano 
(1225 ft.), in a naturally strong situation, and commanding a 
fine view. The date of its first occupation is, like that of Panor- 
rnus, unknown. It continued to he a Carthaginian possession 
almost uninterruptedly until the First Punic War, when, after 
the fall of Panormus, it opened its gates to the Romans. In the 
Roman period it seems to have Ixjen of no great importance; 
5in inscription, erected by the citizens in honour of Fulvia Plau- 
tilla, the wife of Caracalla, was found there in 1857. It was 
perhaps destroyed by the Saracens and is now entirely deserted. 
Excavations have brouglit to light considerable remains of the 
ancient town, belonging entirely to the Roman period, and a 
good deal still remains unexplored. An archaic oriental Artemis 
sitting between a lion and a panther, found here, is in the museum 
at PSernio, with other antiquities from this site. With the 
iDxception of the winding road by which the town was approached 
on the south, the streets, despite the unevenness of the ground, 
which in places is so steep that steps have to be introduced, are 
laid out regularly, running from east to west and from north 
to south, and intersecting at right angles. They are as a rule 
paved with slabs of stone. The houses were constructed of 
rough walling, which was afterwards plasteted over; the natural 
xock is often used for tlie lower jmrt of the walls. One of 
the largest of them, with a peristyle, is cuiren^-br, though 


wrongly, called the Gymnasium. Near the top of the town are 
some cisterns cut in the rock, and at the summit is a larger 
house than usual, with mosaic pavements and paintings oc 
its walls. (T. As.) 

SOLUTION (from Lat. solvere, to loosen, dissolve). When a 
solid such as salt or sugar dissolves in contact with water to 
form a uniform substance from which the components may 
regained by evaporation the substance is called a solution. 
Gases too dissolve in liquids, while mixtures of various liquids 
show similar properties. Certain solids also consist of two or 
more components which are united so as to show similar effects. 
All these cases of solution are to be distinguished from chemical 
compounds on the one hand, and from simple mixtures on the 
other. When a substance contains its components in definite 
proportions which can only change, if at all, by sudden steps, it 
may be clas.scd as a chemical compound. When the relative 
quantities of the components can vary continuously within 
certain limits, the subsiance is either a solution or a mixture. 
The distinction between these two classes is not sharp; though 
when the properties of the resultant are sensibly the sum of 
those of the pure components, as is nearly the case for a complex 
gas such as air, it is usual to class it as a mixture. When the 
properties of the resultant substance are different from those 
of the components and it is not a chemical compound we define 
it as a solution. 

Historical. — Solutions were not distinguished from definite 
chemical compounds till John Dalton discovered the laws of 
definite and multiple proportions, but many earlier observations 
on the solubility of solids in water and the density of the resulting 
solutions had been made. As early as 1788 Sir Charles Blagden 
(1748-1820) made measurements of the freezing points of salt 
solutions, and showed that the depression of freezing point was 
rouglily proportional to the amount of salt dissolved. About 
1850 Thomas Graham publisled his famous experiments on 
diffusion, both with and without a separating membrane. In 
1867 botanical investigations by M. Traube, and in 1877 others 
by W. Pfeffer, made known the phenomena of the osmotic 
pressure which is set up by the passage of solvent through a 
membrane impermeable to the dissolved substance or solute. 
The importance of these experiments from the physical point 
of view was recognized by J. H. van’t Hoff in 1885, who showed 
that Heffer’s results indicated that osmotic pressure of a dilute 
solution conformed to the well-known laws of gas pressure, 
and had the same absolute value as the same number of mole- 
cules would exert as a gas filling a space equal lo the value of 
the solvent. The conception of a semi-permeable membrane, 
permeable to the solvent only, was used by van’t Hoff as a 
means of applying the principles of thermodynamics to the 
theory of solution. 

Another method of applying the same principles is due to 
J. Willard Gibbs, who considered the whole problem of physical 
and chemical equilibrium in papers published in 1877, though 
the application of his principles only began to make extensive 
progress about twenty years after the publication of his purely 
theoretical investigations. The phenomena of solution and of 
vapour pressure constitute cases of equilibrium, and conform 
to the laws deduced by Gibbs, which thus yield a valuable 
method of investigating and classifying the equilibria of 
solutions. 

Solubility . — Some pairs of liquids are soluble in each other 
in all proportions, but, in general, when dealing with solutions 
of solids or gases in liquids, a definite limit is reached to the 
amount which will go into solution when the liquid is in contact 
with excess of the solid or gas. This limit depends on the nature 
of the two components, on the temperature and on the pressure. 
When the limit is reached the solution is said to be saturated, 
and the system is in equilibrium. If.<the solution of a solid 
more soluble when hot be cooled below the saturation point, 
the whole of the solid sometimes remains in solution. The 
liquid is then said to be supersaturated. But here the conditions 
are different ovring to the absence of solid. If a costal of the 
solid be added, the condition of supersaturation is destroyed. 







arid the ordinary equiUbrium^oi saturatio& is reached by precipi- 
tation Of solid frotn solution. ' 

The quantity of substance^ or solute, which & given quantity of 
liquid or solvent will dissolve in presence of cxcjess of the solute 
measures the solubility of the solute in the givien solvent in the 
condition^ of temperature and pressure. The solubilities of solids 
may be ci^pressed in terms of the mass of solute which will dissolve 
in loo grammes of water. 

The following may be taken as examples : — 


Solute. 

Chemical 

Constitution 

SolubOi ty 


- 

'of the Solid. 

at 0 " C. 

at 20 ® C. 

at 100 ° C. 

Sodium chloride . 

NaCI 

357 

36-0 

39-fi 

Pofav'-dum nil vale . 

KNO, 

1 3 ’3 

31-2 

247*0 

Hariuni chloride . 

BaCl.. 

30‘S) 

357 

i 5«*« 

Copper sulphate . 

CiiSOi 

15*5 

22*0 

! 73*5 ^ 

C'dciiim carbonate 

CaCO., 

0’00l8 

— 

o'ooiS 

j Silver nitrate . . 

AgNd, 

L. 

I21'9 

1 2277 

1 (at 19 *5 

Tii:*o 

(at iio'^) 


\Vlicn dealing with gascii it is usually more convenient to express 
Ihe solubility as the ratio ol the volume of the gas absorbed to the 
volume of the absorbing liquid. For gases such as oxygen and 
nitrogen dissolved in water the solubility as thus defined is inde- 
jHUidenl of the pressure, or the mass of gas dissolved is propor- 
tional to the pressure. This relation does not hold for very soluble 
gases, such as ammonia, at low temperatures. As a general rule 
gases are less soluble at high than at low temperatures — unlike the 
majority of solids. Thus oxygon, 4-89 volumes of which dissolve 
at atmospheric pressure in 1 volume of water at o® C., only dissolves 
to the extent of 3*10 volumes at 20“ and 170 volumes at xoo®. 


Cause of Soluhility.—ht the outset of the subject we are met 
]).• a fundamental problem, to which no complete answer can 
be given; Why do certain substances dissolve in certain other 
substances and not in different substances ? Why are some 
]):iirs of liquids miscible in each other in all proportions, while 
other pairs do not mix at all, or only to a limited extent ? No 
satisfactory correlation of solubility with chemical or other 
properties has been made. It is possible to state the conditions 
of solubility in terms of the theory of available energy, but the 
result comes to little more than a rc-statement of the problem 
in other terms. Nevertheless, such a re-stetement is in itself 
sumetimes an advance in knowledge. It is certain then that 
when dissolution occurs the available energ>’ of the whole 
system is decreased by the process, while when equilibrium is 
reached and the solution is saturated the available energy is a 
minimum. When a variable quantity is at a minimum a slight 
change in the system does not affect its value, and therefore, 
when a solution is saturated, the increase in the available energy 
of the liquid phase produced by dissolving in it some of the solid 
must be equal to the decrease in the available energy of the solid 
phase, caused by the abstraction from the bulk of that part 
dissolved. The general theory of such equilibria will be .studied 
later under the head of the phase rule. 

It is possible that a correlation may be made between solubility 
and the energy of surface tension. If a solid is immersed in a 
liquid a certain part of the energy of the system depends on, 
and is proportional to, tlie area of contact between solki and 
liquid. Similarly with two liquids like oil and water, which do 
not mix, we have surface energy proportional to the area of 
contact. Equilibrium requires that the available energy and 
therefore the area of contact should be a minimum:, as is demon- 
strated in Plateau’s beautiful experiment, where a large drop of 
oil is placed in a liquid of equal density and a perfect sphere is 
formed. If, however, the energy of surface tension between 
the two substances were negative the surface would tend to a 
maximum, and complete mixture ^would follow. Frpm this 
point of view the natural solubility of two substances involves a 
negative energy of surface tension betw^n them. 

Gibbs's Phase Rtder-A saturated solurion is a system in equili- 
brium, and exhibits the iheimodynaroic relations YfWh hold 
for all such systems. Just as two electrified 1 bodies are in 
•equilibrium when their' electric potentials are-«<jual, «o two 
parts of a chemical and physical system ;are in equilibrium when 
there is equality between the> ehc^Wtcdl. each com* 

ponent present in the two ports. Thus water aad, steam are in 


eqpiilibrium with each other when the chemical potential of water 
substance is the same in the liquid as in the vapour. The 
chemical potentials are qlearly functions of the composition of 
the system, and of Hs temperature and pressure, It is usual 
to call each part j f the system of uniform composition througb- 
out a phase] in the example given, water su^tance, the only 
component is present in two ph^es — a liquid phase and a vapour 
phase, and when the potentials Of the component are the same 
in each phase equilibrium exists. 

If in unit mass of any phase we have n components instead of one 
we must know the amount of n x components present in that 
unit mass bolurc we know the exact composition of it. Thus if 
in one gramme of a mixture of water, alcohol and salt wc are told 
the amount of water and salt, we can tell the amount of alcohol. 
If, instead of one phase, we have r phases, we must find out the 
values of f(n — i) quantities before we know the composition 
of the wliole system. Thus, to investigate the composition ol the 
system we must be able to calculate the value of r (» — i) unknown 
quantities. To these must be added the external variables of 
temperature and pressiire, and then as the total number of variables, 
we have r (n d- i) 2. 

To fletermiue these variables we may form equations between 
the chemical potentials of the different components— quantities 
which arc functions of the variables to be determined. If juj and 
fi,, denote the potentials of any one component in two phases in 
contact, when there is equilibrium, we know that fi] — (x^. If 
a third phase is in equilibrium with the other two we liave also 
/u^ = fi^. These two equations involve the third relation /ug ~ /tj,, 
which therefore is not an independent equation. Hence with three 
phases we can form two independent equations for each component. 
With r phases we can form r — i equations for each component, and 
with n components and r phases we obtain w(f — i) equations. 

Now by elementary algebra we know that if the number of inde- 
pendent equations be equal to the number ol unknown quantities 
all the unknown quanlitfcs can be determined, and can possess each 
one value only. Thus we shall be able to specify the system com- 
pletely when the number ot variables, viz. r (« — i) -f 2, is equal 
to the number of equations, viz. n{r — 1); that is when r = n -j- 2. 
Thus, when a system possesses two more phases than the number 
of its components, all the phases will be in equilibrium with each 
other at one definite composition, one definite temperature and one 
definite pressure, and in no other conditibns. To take the simplest 
case of a one component system water substance has its three 
phases of solid ice, liquid water and gaseous vapour in equilibrium 
with each other at the freezing point of water under the pressure 
of its own vapour. If we attempt to change either the temperature 
or the pressure ice will melt, water will evaporate or vapour con- 
dense until one or other of the phases has vanished. Wc then have 
in equilibrium two phases only, and the temperature and pressure 
may change. Thus, if wc supply heat to the mixture of ice, water 
ana steam ice will melt and eventually vanish. We then have 
water and vapour in equilibrium, and, as more heat enters, the tem- 
perature rises and the vapour-pressure rises witli it. But, if we 
fix arbitrarily the tenmerature the pressure of equilibrium can 
have one value only. Thus by fixing one variable we fix the state 
of the whole f^stem. This condition is represented in the alge- 
braic theory when we have one move unknown quantity than «ie 
number of equations; i.e. when f(w - i) -t-a = n{r — i) -h i or 
r » -j- I, aud the number of phases is one more than the number 
of components. Similarly if we have F more unknowns than wc 
have equations to determine them, we must fix arbitrarily F co- 
ordinates before we fix the state of the whole system. The number 
F is called the nimber of degrees of freedom of the system, and is 
measured by the excess of the number of unknowns over the number 
of variables. Thus F * rfti — i) -b 2 — n(r — i) n — r + a, a 
result which was deduced by J. Willard Gibbs (1839-1903) and 
is known as Gibbs's Phase-Rule (see Energetics). 

The phenomena of equilibrium can be represented on dia^ams. 
Thus, if we take our co-ordinates to represent pressure and tem- 
perature, the state of the systems p\ 
with ice, water and vapour in 
equilibrium is represented by the 
point O where the pressure is 
that of the vapour of water at 
the freezing point and the tem- 
perature is the freezing point 
under that pressure. If afl the 
ace be melted, we pass along the 
ur pressure curve of water 
If all.tlio water be frozen, 
we have the vapour piyssurp 
• curve of ice OB; while,- if , the 
pressure be raised, so that all 
the vapour vanishes, we get the 
< cunve OC of equilibrium bl^een ^ 

the pressure and the freezing point of wat^r. The slope of these 
jcnrves is dotermhied by . the so-called .^latent heat equatioii** 
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prei9e)nrp,tind‘,tei|q|)ei!aturU|,X tn^ Imt requirod to change uniti 
maiii of from nie pha&o to tuc oUrer^ and «« — Vi 

tlie resulting change in volume. The pliase rule combined with the 
lUtot Iwjat equation contains the whole theory of chemical and 
physical equUrbriniim^ t . . 

AppLiccOim is Solutions. a system^ containing a solution 
w<e have to^ deal with two eompCMients at least. The simplest 
case is that of water aiud a salt, such as sodium chloride, whioln 
crystallizes without water. To obtain a non-variant sy.stem, we 
must assemble four phasesr-^^wo more than Uie number of 
eowiponentvS. The four phas<‘s are (i) crystals of salt, (a) 
crystals of ice, (3) a saturated solution of the salt in water, and 
(4J the vapour, which is that practically of water alone, since the 
halt is non-volatile at the temperature in question. Equili- 
l-Trium lietween these phases is obtained at the freezing point of 
the saturated solution under the pressure of the vapour. At that 
pressure and temperature the four phases can co-cxist, and, as 
long a» all of them are present, the pressure and temperature will 
remain steady. Thus a mixture of icc, salt and the saturated 
solution ha-s a constant freezing point, and the composition of 
the solution is constant and tl\c same as that of the mixed 
solids which frce.ze out on the abstraction of lieat. This con- 
stancy both in freezing point and composition formerly was 
considered as a charad eristic of a pure chemical compound, and 
hciu:e these mixtures were de.scribcd as components and given 
the name of “ cryohydrates.” 

In representing on a diagram tlic phenomena of equilibrium 
in a two-component system we require a third axis along which 

to plot the composition of a 
variable phase. It is usual 
to take three axes at right 
angles to- each other to repre- 
sent jiTCSSure, temperature 
and the compo.sition of the 
variable phase. On a plane 
figure this solid diagram 
must be drawn in porspec'- 
tive, the third axis C being 
imagined to lie out of the 
plane of the paper. The 
7 pbasc-nilc diagram that we 
construct is then a skctcli 
of a solid model, the lines of which do not really lie in tlie plane 
of the paper. 

Let return to the caise of the system of salt and water. At the 
cryohydric point O we have four phases in equiiibnmn at a delinite 
pressure, temperature and composition of the liquid phase. The 
condition of the system is represented by a single point on the 
diagram. If heat be added to the mixture ice will molt and salt 
dissolve in the water so formed. If tlie supply of ice fails first 
the I'cmperature will ri.se, and, since solid salt remains, we pass 
along a curve OA giving the relation between temperature and the 
viipoiir pre 5 is\n*e of the saturated solution. If, on the other hand, 
the salt of the cr^mhydrate fails before the icc the water pfiven by 
the continued fusion dilutes the Solution, and wc pass along the 
curve OB which shows the freezing fioints of a series of solutions of 
constantly increasing dilution. If the process be continued till 
a Veiy large quantity of ice be melted the resulting solntio® is so 
dilute that its freezing point K is identical with that erf the pure 
solvent. Again, starting from O, by tlie abstraction of heat we carl 
MUnbve all the liquid and travel al^g the curve OfD of equilibrium 
between the two solids (salt and ice) and tha vapour, Or, by in- 
creasing the ])ressurc, we eliminate tlie vapour and obtniai' the 
curve OF giving the relatioii , between pressure,' inoozing 'point and 
composition when a saturated, solution is iti contact wim- ice aend 
iialt. ' ! 

the soli crystallizeB with a certain amount of water os well 
as Vith nope, we gf t a second jxllnt of qquilibriuiti between four 
phasehv. Sodium sulphate, for mstahcc, crystallize!? belO’vv 
as Na.,SCViqH^, and above that dtattperahtne as thti ainbvldTous 
solid NajjS04r "Ti^ng the i)oi!ni O to'dtenot© thiefitoto o# eqtrilibri,iinl 
between ice, hydmtOf. saturated sOlfitldh and vapour, wb piss aloti^ 
OA till a new solid phase, that of Na^SO^, appears at 3a '6®; from 
this ix>int arise lour curves, analO|^u.«rtd‘ those diverging from thi 
point O. ’ : > f . 

For the quSWtitative study bf 'such trysteWM? In* d'etail' ijt 
is. convenient tp draw piano diagrams^ which 'are theoretically 
pn^j^tibtts of ine curves of the solid tyhase ruk' diagram on one 
OT Oth^ df these plOiics. 'llwperitzi^nw 'on thti' betweci 



ttnsperatdiiB <dnd conomttstion Ore illusicated by ptofscliiig! tlie 
curve OA of fig. 2 on the fc-plane. The pressure at each paint 
should he that of the vapour, but since the solubility of a solid 
does not change ’ much with pressure, measurements under the 
constant atmospheric pressure give a curve practically identical 
with the theoretical one. 

^bros the equilibrium' between sodium sulphate and 
water in this way. B is the freezing point of pure wafer, O' that 
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of a saturated solution of 
sents the varying sdlnbility 
from the cryohydric point to 32-6“.' At that temperature crystals 
of the au'hydfoiis >Ja.^,SO. appear, and a new fixed equilibrium 
exists betv^eon the four phases — hydrate, anhydrous salt, solution 
and vapour. A*} heat is sufqdied, the hydrate is transformed 
gradnally into the 'anhydrous salt and water. When tins proc<‘ss 
IS complete the temperature rises, and wc pass along a new ciirvi* 
giving the eqnilihrhim between anhydrous crystals, solution and 
vapour. In this particular case the solubility decroa with rise 
of toiupej’aturc. Tliis behaviour is exceptional. 


NaSOj-ioHijO. The curve OP repro- 
of Ihe hydrate as the temperature rises 
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Two Litfuid Componmis.-^'rhc more complete phenomena (rf 
mutual solubility are illustrated by the case of phenol and water. 

In fig. 4 A represents the 
freezing point of pure water, 
and AB the -freezing point 
curve showing the depression 
of the freezing point as phenol 
is added. At B itf a non- 
variant s>iitcm made up of 
ice, solid phenol, saturated 
solution and vapour. BCD 
i.s the sohibility curve of 
phenol in water. At C a new 
liquid phase appears — the 
Solution of water in liquid 
phenol, the solubility of which 
IB represented by the teurve 
DE. At Dthe composition of the two liquids becomes identical, 
and ait tempcTataires above D, 68'^’C the liquids are soluble in each 
other in all proportions, and only one liquid phase can exist. I f 
the two substances arc soluble in each other in all proportions 
at all temperatures above’ tbedr moiling points we get a diagram 
reduced to the two fusidn curves cutting, eacli other at a non- 
variant point. Tins ‘ b^aviour is illustrated by Uie case of 
silver and copper (fig. 5), 

At the non-variant point 
the two moCals freeze out 
together and the composi- 
tion of the liquid is the 
same as tlmt of the itaixed 
solid which crystallizes from 
k. 'Phe solid k then known 
az a eutectic alloy. - 

A liquid in' wliich 
> position is floariyffhatiof ^the 

eutectic shows like ohangqs , , Fig.' 5* 

•in tlio zateof fallof 

turc as it IS allowed' to cool. , Kfst a ftmaXl qutiqtity of one of the 
’ pure c’om'pofiefitb't)%ihy tfi'bryiit^^ out, and tiSo:fiatc'of coolii^.is 
thertby finished Owing (to/th«ilattmt< hea* UberatedJby tliie clwnge 
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„ vetVScfihitfc frkjdhlpbM: of- cooling 'ia>Uitoa repre- 

‘sfiitteff’ a! path ’iirfiteh' riihs vcrttepHy/downwaidn tpe 
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frcci'ing point curve, aild tKen travels aleng it till the fiSTi-vadant 
point is reached. In this way two temperature points are obt^ied 
in tl\e investigation — tlie higW giving a point on the equilibrium 
curve, the lower showing the non-variant point. 

Other pairs of alloys, showing more complicated relations, arc 
(lescriliod in Alloy. Experiments on alloys arc, in sonie ways, 
easier to make tlian on pairs of non-metallic substances, partly 
owing to the possibility of polishing sections for microscopic examina- 
tion, and the investigation of alloys has done much h) elucidate the 
general phenomena of solution, of which metallic solution constitutes 
a special case. 

^Vllen the two components form chemical compounds with each 
other, the plaenomena of mutual solubility become more complex. 

For a simple case to serve 
as an introduction, let 
us again turn to alloys. 
Copper and antimony form 
a single compound BbCu«. 
If eitiior copper or anti- 
mony bo added to this 
compound, the freezing 
jioint is lowoi'ed just as 
it would be if a now sub- 
atanoo wore added to a 
solvent. Thus on each 
side of the point B repre- 
boiil i ng this con^und , the 
curve falls. IToceeding 
along the curve in either 
direct i(^n, w^ come to a non- variant or eutectic poinl. In one case 
(ro])res<'.unnl by tiie point A in the hgurc) tlie solid which freezes out is 
a conglotiuTate oi crystals of the compound with tliose of antimony, 
in the olljor case C with those of copper. Thus in interpreting 
complicated freezing point curves, we must look for chemical 
compounds wlierc the curve shows a maximum, and for a eutectic 
or cryolvydratc where two curves meet at a minimum point. 

We are uoav ready to study a case where several compounds are 
formed Lietwceii the two components. A good exami»le is the 

equilibrium of ferric chloride 



Fig. 6. 
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and water, studied by B. 
Roozeboom, The experi- 
mental curve of solubility is 
shown in fig. 7. At A we 
have the freezing point of 
pure water, ^vhich is lowered 
by the gr^^clual addition of 
ferric cliJorido in the mannc:r 
shown by the curve AB. At 
B we have the noii-v'ariant 
cryoJiydricpointatwhichice, 
the hydrate 

the saturated solution and 
the vapour are in equilibrium 
at 53° C. As the proportion 
of salt is increased, the 
melting point of the con- 
glomerate rises, tiU, at tlic 
maximum point C, we liave 
the pure comiiound the hy- 
drate with twelve molecules 
of water. Beyond C, the 
Fig. 7. addition of salt lowers the 

melting point again, till at D we obtain another non-variant 
point. This indicates tlic appearance of a new compound, which 
should exist pure at £, the next maximum, and, led by those 
considerations, Roozeboom discovered and isolated a previously 
unknown hydrate, Fc/r.l„7*HaO. In a similar way the curve FGH, 
between 30'’ and 55°, "shows the effect of the hydrate Fe5jClj*5H20, 
and the curve HJK tliat of the hydrate Fe^CIe-4H;,0, which, when 
pure, melts at 73*5'’ — the point J on the diagram. At the point 
K, 66®, begins the solubility curve of the anhydrous salt, FoXl^, 
the fusion point of which when pure is beyond the limits of the 
diagram. Let us now trace the behaviour of a solution of ferric 
clUorido which is evaporated to dryness at a constant temperature 
of 31°. The phenomena may be investigated by following a hori- 
zontal line across the diagram. When the curve BC is roached, 
F&>Cl,5*i2tH20 separates out, and the solution solidifies. Further 
renewal of water ^auae first liquefaction, as the curve CD is 
passed, and tlien resolidilication to FcgCl(,7H,0 when DE is cut. 
Again the solid will liquefy and once more become solid as 
Fc«C 1„-5H/). .Still further evaporation causes these crystals to 
effloresce and pass into the anhydrous salt. As we, have seen, 
the maxima of the various curvo-branchss at C, E, G and I corre- 
spond with the melting points of the various hydrates at 37^^ ja’S®, 
46° and 73 5 ® ro^ctiv^y ; and at these points melting or sohdiaca- 
tion of tlic whole mass can occur at constant texnpncatare. But 
we have also found this behaviour to be characteristic of the non^ 
variant or transition points, which, in this cas(L are r'^psosented 
ty tlie points a an«l 


in tero ways at least a constant naxdtiiig poiAt eau bb cbfakied im ^ 
two-component system. ' . > , . 

Solid Solutions . — In all the cases hitherto considered, the 
liquid phase alone has been capable of continuous Variation in 
composition. The solid phases each have been of one definite 
substance. Crystals of ice may lie side by side with crystals 
of common salt, but each crystalline individual is either ice or 
salt; no one crystal contains both components in porportions 
which can be varied continuously. But, in other cases, crystals 
are known in which both components may enter. Such pheno- 
mena arc well known in the alums — double sulphates of alu* 
minium with another metal. Here the other metal may be one, 
.such as potassium, or two, such as potassium and sodium, and, 
in the latter case, the proportion between the two may vary 
continuou.sly throughout wide limits. Such structures are known 
as mixed cry.stals or solid solutions. 

The theoretical form of the freezing point diagrams when, solid 
solutions are present depends on the relation between the available 
energy and -^e composition in the two phases. This relatiwi is 
known when the amount of either component present in the other 
is very small, for it is then the relation for a dilute system and can 




be calculated. But at intermediate compositions we can only 
guess at the form of the energy-composition curve, and the freezing 
point composition curve, deduced from it, will vary according to 
the supposition which wc make. With the most likely forms for 
the energy curves we got the accompanying diagrams for the relation 
betweeu freezing point and concentration. 

It will be noticed that in all these theoretical curves the points 
of initial fusion and soliclilicalion do not in general comcidio; we 
reach a different curve first according as we approach the diagram 
•from beloWj where all Is solid, or from above, whore all is liquid. 
Again, it will be seen that the addition of a small quantity ol one 
component, say B, to the other. A, does not necessarily lower the 
melting point, as it docs with systems with no solid solutions; it 
is quite as likely to cause it to rise. Tliie second and third figures, 
too, show that the presence of .solid solutions may simulate the 
phenomena of chemical combination, where the curve reaches a 
maximum, and of non- variant systems where wo get a minimum. 
The fourth figure shows that, in some cases, it should be possible 
for solid solutions to bo present in a limited part of the field only, 
being absent between the two nearly vertical lines in fig. ii. 
Experiment has revealed the existence of systems in which these 
phenomena are displayed. As an example we may take the case 
of mixtures of naphthalene and j 3 -naphthol, substances which form 
solid solutions in each other. The freezing and melting point 
curves are exactly similar to the theoretical curves of fig. 8, the 
point A representing pure naphthalene and B pure /B-naphthoL 
When the equilibria become more complex difficulties of interpret 
tation of the experimental results often ari.se. It is often very 
difficult to distinguish between a chemical conmound, for example, 
and the case of solid solution represented by ng. g. All available 
evidence, from the freezing point curve and from other sources must 
be scrutinized before an opinion is pronounced. But the elucida- 
tion of the complicated phenomeha of solid .solutions , Would have 
been impossible without the theoretical knowledge deduced from 
the principle of available energy. 

Supersaturaiian^Whien a crystal of the soKd phase is present 
the equilibrium of a solution is given by the solubility cur\^s 
we have studied. If, hjowever, a solution be cooled slowly past 
its saturation point with no solid present^ crystallization does 
not occur till some lower temperature is reached. Between the 
saturation point and this lower temperature, the liquid holds in 
solution more of the solute than porresponds with, equilibrium, 
and is said to be supersatucafi9d.> A familiar example is to be 
found in solutions of sodium sulphate, which may be cooled much 
belowr their saturation point and hept in tha Hjiuid -^te till a 
crystal of the hydrate is dropped kh sblidifir 

catim> occurs with a darga evolution latent; .beat. 

are explicable we 
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for the inlrinsic energy 6f a systeih will contain terms depending 
on the area of contact between different phases, and, for a given 
mass of material, the area will he greater if the substance is 
finely divided. Hence the conditions necessary to secure 
equilibrium when the solid phase is present §.re not the same as 
those necessary to cause crystallization to start in a number of 
cr>^stals at first excessively minute in size. The corresponding 
phenomenon in the case of vapours is well known. Dust-free air 
will remain supersaturated with water-vapour in conditions 
where a dense cloud would be formed in presence of solid dast- 
nnclei or electric ions which serve the same purpose. 

If a solution of a salt be stirrocl as it cools in an open vessel, a thin 
shower of crystals appears at or about the saturation temperature. 
These crystals grow steadily, but do not increase in number. When 
the temperature has fallen about 10“ C. below this point of saturation, 
a dense shower of new crystals appears suddenly. This shower 
may be dense enough to make the liquid quite opaque. These 
phenomena have been studied by H. A. Miers and Miss F. Isaac. 
If the solution be confined in a scaled glass lube, the first thin shower 
is not formed, and the system remains liquid till the secondary 
dense shower comes down. From this and other evidence it has 
been shown that the first thin shower in open vessels is produced 
by the accidental presence of tiny crystals obtained from the dust 
of the air, wliile the second dense shower marks the point of spon- 
taneous crystallization, where th(^ decrease in total available energy 
caused by solidification becomes greater than the increase due to 
the large surface of contact between the liquid and the potentially 
existing multitudinous small crystals of the shower. 

It the temperature at which this dense sjiontaiieous shower of 
crystals is found be determined tor different concentrations of 
solution, tve can plot a ‘‘..suporsolubility curve,” which is found 
generally to run roughly parallel to the ” solubility curve ” of 
steady equilibrium between liqui<l and already €;xisting .solid. 
\\’hen two substances are soluble in each other in all projiortions, 
we get solubility curves like those of copper and silver shown in 
hg- 5- Wc should expect to find supersolubility curves lying below 
the solubility curves, and this result has been resulzed cxjicrimcntally 
for the supersolubility curves of mixtures ofHla'lol, (phenyl salicylate) 
and betol (5-naphlhol salicylate) represented by the dotted lines 
of fig. 12. 

In practical cases of crystallization in nature, it is probable that 
these phenomena of superaaturation often occur. If a I iqui d mi xture 

of A and B (fig. 12) were inocu- 
lated with crystals of A when its 
composition was that represented 
by A', cooled very slowly and 
stirred, the conditions would Ikj 
those of equilibrium throughout. 
Wlicn the temperature sank to 
a, on the Ireezing point curve, 
crystals of pure A would ax>pear. 
The residual liquid would thus 
become richer in B, and the tem- 
perature and composition w'ould 
pass along the curve till F, the 
eutectic point, was reached. The 
liquid tnen becomes saturated 

with B also, and, if inoculated 

"'Fig. 12. B crystals, will deposit B 

alongside of A, till the whole mass 
is solid. But, if no solid be present initially, or if the cooling be rapid, 
the liquid of composition a Decomes .supersaturated and may cool till 
the suporsaturation curve is reached at b, and a cloud of A crystals 
cornea down. The temperature may then rise and the concentration 
of B increase in the liquid in a manner represented by some such 
lino as b f. The conditions may then remain those of equilibrium 
along the curve / H, but before reaching / the solution may become 
supersaturated with B and deposit B crystals spontaneously. The 
eutectic jHiint may never be reached. The possibility of these 
phenomena should be borne in mind when attempts are ftiade to 
interpret the structure of crystalline bodies in terms of the theory 
of equilibrium. 

OsmdHc Pressure . — The phase rule combined with the latent 
heat equation enables us to trace the general phenomena of 
equilibrium: ip solutions, and to elucidate and classify cases even 
of great complexity. But other relations between the different 
properties of solutions have been investigated by another series 
of conceptions which we shall proceed to develop. Some 
botanical experiments made about 1870 suggested the idea of 
semi-permeable membranes, i.e. membranes which allow a 
solvent to pass freely but are impervious to a solute when dis- 
solved in that solvent. It was found, for instance, that a 
film of insoluble copper feirocyanide, deposited in the walls of a 


porous vessel by the inward diffusion and meeting of solutions 
of copper sulphate and potassium feirocyanide, would allow 
water to pass, but retained sugar dissolved in that liquid. It 
was foun^ too, when water was placed on one side of such a 
membrane, and a sugar solution in a confined space on the other, 
that water entered the solution till a certain pressure was set 
up when equilibrium resulted.- 

The importance of tlicse cxi^crimonts from the point of view of 
the theory of solution, lay in the fact tha1 they suggested the con- 
ception of a perfect or ideal semi-penneablc partition, and that of 
an equilibrium pressure representing the excess of hydrostatic 
pres.sure required to keep a solution m equilibrium with its pure 
solvent through such a partition. Artificial nienibrancs arc seldom 
or never perfectly semi-permeable — some le.akage of solute nearly 
always occurs, but the imperfections ot actual membranes need no 
more prevent our use of the ideal conception than the faults of rea^ 
engines invalidate the theory ol ideal thennodynamics founded 
on the conception of a perfect, reversible, Inctionless heat engiiT:. 
Further, in the free surface of solutions ot an involaiile solute m a 
volatile solvent, through which surface the vapour of the solvent 
alone can jiass, and in the boundary of a crystal of jiure ice m a 
solution, we have actual surfaces which are 111 effect jierlcctiy semi- 
permeable. Thus the results of our investigations based on ideal 
conceptions ai'e applicable to the real phenomena of evafioration 
and freezing. 

Dilute Solutions. — Before considering the more complicated 
case of ix concentrated solution, wo w'ill deal with one which is 
veiy’^ dilute, w'hen the theoretical relations are much 
simplified. 'J'he vapour pressure of a solution may be 
meafiured cxperimentall>^ by two methods. It may be 
compared directly with that of the pure solvent, as the vapour- 
pressure of a pure liquid is determined, by placing solvent and 
solution respectively above the mercur}" in two barometer tubes, 
and comparing the depressions of the mercury with the height 
of a dry barometer at the same temperature. This method was 
lused by Raoult. On the other hand, a current of dry air may 
be passed through the series of weighed bulbs containing solution 
andsolvent respectively, and the loss in weight of each determined. 
The loss in the solution bulbs gives the mass of solvent absorbed 
from the solution, and the loss in the solvent bulbs the additional 
mass required to raise the vapour pressure in the air-cuiTent to 
equilibrium with the pure solvent. 7 'he relative lowering of 
vapour pressure of the solution compared with that of the solvent 
is measured by the ratio of tlio extra mass absorbed from tlic 
solvent bulbs to the total mass absorbed from both series of bulbs. 
Experiments by this method have been made by W. Ostwald and 
J. Walker, and by Lord Berkeley and E. G. J. Hartley. 

The vapour pressure of the solution of a non-volatile solute is 
less than the vapour pressure of the pure solvent. Hence if 
two vessels, one filled with solvent and one with solution, be 
placed side by side in an exhausted chamber, vapour will evapo- 
rate from the solvent and condense on the solution. The solution 
will thus gain solvent, and will grow more and more dilute. 
Its volume will also increase, and thus its upper surface will rise 
in the vessel. But as we ascend in an atmosphere the pressure 
diminishes; hence the pressure of the \apour in the chamber is 
less the higher we go, and thus eventually we reach a state of 
equilibrium where the column of vapour is in equilibrium at the 
appropriate level both with solvent and solution. Neglecting 
the very small buoyancy of the vapour, the hydrostatic pressure 
P at the foot of the column of solution is ^ g p where k is the height 
of the column and p the mean density of the solution. If the 
height be not too great, we may assume the density of the vapour 
to be uniform, and write the difference in vapour pressure at the 
surfaces of the solvent and of the solution as p>^p'=^hg<r. 
Hence we find that p—f *='Po-/p for a very dilute solution, where 
the difference p—f is small and the height of the balancing 
column of solution small. 

In practice the time required to reach these variona conditions 
of equilibrium would be too groat for experimental demonstration, 
but the theoretical consideration of vapour pressures is of funda- 
mental importance. Let us suppose that we possess a partition 
such as that described above, which is permeable to the solvent but 
not to the solute when dissolved in it, and let us connect the solution 
and solvent df fig. 1 3 with each other through such a partition. If sol- 
vent were to flow one way or the other through the partition, the 
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height of the column of 'solution rise or fall and the equili- 

brium with the vapour be disturbed. A continual circulation might 
thus be set up in an isothermal enclosure and maintained with the 
performance of an unlimited supply of work. This result would be 
contrary to all experience of the impossibility of “ perpetual motion," 
and hence we may conclude that through such a semi-pormcable 
wall, the solvent and the solution at the foot of the column would 



be in equilibrium under the excess of hydrostatic pressure repre- 
sented when the solution is very dilute by P -(/>■— But 

such a pressure represents the equilibrium osmotic pressure discussed 
above. Therefore the. equilibrium osmotic pre.ssuroof a solution is 
connected with the vapour pressure, and, in a very dilute solution, 
is expressed by the simple relation just given. 

Another relation becomes evident if wc use as a semi-pcrmeablc 
partition a " vapour sieve ” as suggested by G. F. Fitzgerald. 11 a 
number of small enough holes be drilled through a solid substance 
which is not wetted by the liquid, our knowledge of the phenomena 
of capillarity shows us that it needs pressure to force the liquid 
into the holes. A piston made of such a perforated substance, 
therefore, may be nsed to exert pressure on the liquid, while all 
the time the vapour is able to pass. By evaporation and condensa- 
tion, then, the solvent can pass through this perforated mrtition, 
which thus acts as a perfect scmi-nermeable membrane. When the 
solution and solvent arc in equilibrium across the partition, the 
vapour pressure of the solution has been increased by tno application 
of pressure till it is equal to that of the solvent. In any solution, 
then, the osmotic pressure represents the excess of hydrostatic 
pressure wliicli it is necessary to apply to the solution in order to 
increase its vapour pressure to an equality with tliat of the solvent 
in the given conditions. 

Similar considerations show that, since at its freezing point the 
vapour pressure of a solution must be in equilibrium with that of 
ice, the depression of freezing point produced by dissolving a sub- 
stance in water can be calculated from a knowledge of the vapour 
pressure of ice and water below the freezing point of pure water. 
But another method of investigation will illustrate now ways of 
treating our subject. 

By imagining that a dilute solution is put through a thermo- 
dynamic cycle we may deduce directly relations between its 
osmotic pressure and its freezing point. Let u.s 
freeze out unit mas^ of solvent from a solution at its 
freezing point T—^/T and remove the ice, which is 
assumed to be the ice of the pure solvent. Then let us heat 
both ice and solution through the infinitesimal temperature 
range cfT to the freezing point T of the solvel^t, melt the icc 
by the application of an amount of heat L, which measures its 
latent heat of fusion, and allow the solvent so formed to enter 
the solution reversibly through a semi-permeable wall into an 
engine cylinder, doing on amount of work Pdv> ,By cooling 
the resultant solution through the range dT we recover the 
original state of the system. The well-blown wpression for 
the efl&ciency of the cycle of reversible qpeiUtion gives us 
"Pdij/L dT/T or (iT sa TPdvfL 

as a value for the depression of the freeidng point of the 
solution compared wdth that of the pure solvent. 

The freezing point of a solution may be determined experimentally. 
The solution is contained in an inner tube, surroun^g which is an 
air space. Then comes an outer vessel, in which, a freezing mixture 
can be placed. This solution is stirred continuously and the tem- 
perature falls slowly below the freezing point, till the superaaturation 
point is reached, or until a crystal of ice is intrddmoed. ‘The solution 
then ^-i^ezes, until the heat liberated is enou"gh to xUise the tem- 


penfture to the point of equilibrium given by the tendency of the 
solution taken in contact uqth ice to approach the time freezing point 
on one side and the temperature of the enclosure on the other. 
To get the true freezing point then, it is well to arrange that the 
temperature of the enclosure should finally be nearly that of the 
freezing point to ba observed. One way m which this ha^ been 
secured is by obtaining the under cooling by temporary cooling of 
the air space by a spiral tube in which ether may be evaporated, 
the outer vessel being filled with ice in contact with a solution of 
equivalent concentration to that within. . Modifications of this 
method have been used by many observers, amongothers by Haoult, 
Loomis, H. C. Jones, and by E, H. Griffiths and T. G. Bedford, who 
compared directly the freezing points of dilute solutions with tliosc 
of the pure solvent in similar conditions by the accurate methods of 
platinum thermometry. 

Another application of the theory of energy enables ua to co- 
ordinate the osmotic pressure of a dilute solution with the 
pressure of a gas occupying the same space. On Abaohit^ 
the fundamental hypotheses of the molecular theory, vmim ot 
we must regard a solution as composed of a number Oameric 
of separate particles of solute, scattered through* 
out the solvent. Each particle may react in some way on 
the solvent in its neighbourhood, but if the solution be so 
dilute that each of these spheres of influence is unaffected 
by the r^st, no further addition of solvent will change the 
connexion between one particle of solute and its associated 
solvent. The only effect of adding solvent will be to 
separate further from each other the systems composed of 
solute particle as nucleus and solvent as atmospheraj it will 
not affect the action of each nucleus on its atmosphere. Thus 
the result will be tlie same whatever the nat^ire of the inter- 
action may be. If solvent be allowed to enter through a semi- 
permeable wall into an engine cylinder, the work done when tl’e 
solution within is already dilute will be the same whatever Ihe 
nature of the interaction between solute and solvent, that is, 
whatever be the nature of the solvent itself. It will even be 
the same in those cases wtoe, with a volatile solute, the presence 
of a solvent may be dispensed with, and the solute exist in the 
same volume as a gas. Now the work done by allowing a 
small quantity of solvent to enter reversibly into an osmotic, 
cylinder is measured by the product of the ospiotic pressure into 
the change in volume. . Hence the osmotic pressure is measured 
by the w^ork done per unit change of volume of the solution. 
The result of our consideration, therefore, is that the osmotic 
pressure of a dilute solution of a volatile solute mqst have the 
same value as the gaseous pressure ,the some number of solute 
particles would exert if they occupied as gas a volume equal to 
that of the solution. 

The reasoning given above is independent of the temperature, 
so that the variation with temperature of the osmotic pressure 
of a dilute solution must be the same as that of a gas, vrhile 
Boyle’s law must equally apply to both systems. Experimental 
evidence confirms these results, and extends them to the cas^s 
of nonrvolatile solutes — as indeed, to be expected, singe 

volatility is merely a matter of degree. When the solution ceases 
to be dilute in the thermodynamic sense of the word, that is, when 
tlie spheres of influence of the solute pextides interseci each 
other, this reasoning ceases to apply, and the resulting modifica- 
tion of the gas laws as applied to solutions becomes ,a matter for 
further investigation, theoretical, or experlm^tal^ , In the limit 
then, when the concentration of the solution, h^oznes vanishir^ly 
small, theory shows that the osmotic pressure is equal to 
pressure of a gas fUling the same, space. Experiments with 
membranes of copper (errocyanide have yerifiea this, result for 
solutions of cane-sugar Qf> moderate dilutions. But the inosi 
accurate test of the theory depends on measurements of .ffwzing 
points. i , 

A quantity of gas measured by its molecular , weight in grammes 
when coE^ed in a volume of one Ut;ry everts a pressure, of 22*2 
atmospheres, and thus the osmotic pressure of a dilfite 'cibltition 
divided by its concentration in ^gratom^-moleculos per titsn 'has a 
corresponding value. But we have seen that lihodepTl^icinipf dT 
of the freezing point of a cbHite solution is i^easnrA by TP^v/L. 
Putting the absolutp tempei^ture of the freez^ point o! water as 
273®, l£e osmotic pressure ^ as 22*2 atmo^ereS dr 22*4 X 'td®, 
C.Q.S. unitt per unit coridentiition, L the latent heat as 79*4 X 
4*184 X SG^ in the ootye^oiidin^ loits, and dv tUe vninmejchrae 
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in the solutiori fbr unit mass of sdlvent added we get for the quanflty 
dTJt, where c is the co^entration of the solution, the value i <857® C. 
per unit conccntratibrl. Experimental measurementa of freezing 
points of various ttbn-elpctrolytic solutions have been made by 
Haoujt, Looml^) Crlfftfiis, Bedford and others and numbers 
ringing round 1-85 found for this oonoOotratiOn. Equally good 
comparisons haVd been obtained for sobitions in other solvents 
such as acetic acid 3 -88, formic acid Nmaene 5*30, and nitro- 
benzene Such a concordance between theory and exficri- ' 

ment not only verifies the accuracy of thermodynamic reasoning as 
anpHed to dilute solutions, but gives perhaps one of the most con- 
vincing experimental verifications of the general validity of thermo- 
dynamic theory which we possess. 

Another verification may be obtained from the phenomena of 
vapour pressure. Since, in dilute solutions, the osmotic pressure 
has the gas value, we may apply the gas equation PV wRT npv. 
to osmotic relations, n is the number of gramnic-niolecules 

of solute, T the absolute temperature, R the gas constant with its 
usual gas valuq, p the vapour pressure of the solvent and v. 
the vcrfunie in which one gramme-molecule of the vajMSur is confined. 

In the Vapour pressure equation p p' =n Stripy we have the vapour 
demStty <r equal to M/p,, wh<^c M is the molecular weight oi tlia 
solvent. The density of the liquid is MN/V, where N is the number 
of solvent molecules, and V the total volume of the liquid. Sub- 
stituting these values, we find that the relative lowering of vapour 
pressure in a very dilute solution is equal to tlie ratio of the numbers 
of solute and solvent molecules, or (/» — p'yp *= n/N. 

The (aycriments of Rnoult on solutions of organic bodies in 
water and on solutions of many substances in some dozen organic 
solvents have confirmed this result, and therefore the theoretical 
value of the osmotic pressure from winch it was deduced. 

Although even good membranes of copper ferrocyauide are rarely 
perfectly scmi-pcrmeable, and in other membranes such as india- 
rubber, &c.. which have been used, the defects from the theoretical 
values of the equilibrium pressure are very great, yet, in the light 
of the exact verification|of ^eory given by the experiments described 
above, it is evident that such failures to reach the limiting value 
in no wise invalidate the theory of osmotic equilibrium. They 
merely show that, in the conditions of the particular experiments, 
the thermodynamic equilibrium value of the osmotic pressure 
cannot be reached-^tho thermodynamic or theoretical osmotic 
pressure (which must be independent of the nature of the membrane 
provided it is truly scmi^permpable) is a different thing from the 
equilibrium pressure actually reached in a given experiment, wliich 
•measures the balance of ingress and egress of solvent through an 
imperfect aemi-permeable morabrane. 

Dilute solutions of substances such as cane-sugar, as we have 
seen, give experimental values for the connected osmotic 

. freezing point and vapour 
conformity with the theoretical values. 

AH these solutions are non-conductors of electricity. 
On the other hand, solution of mineral acids and salts conduct 
the current with chemical >deeonq3osition — they are called 
electrolytes. In order to explain the electrical properties of 
a solution, for instance of potassium chloride, we are driven to 
believe that each molecdle of the salt is dissociated into two 
parts, potassium and chlorine, each associated with an ekctric 
charge ecjual in amount but opposite -in sign. The movement 
in opposite directions of these charged ions constitutes the 
electric airrent in the solution. To explain the electrical 
properties of sulphuric acid in a<jueous solution, the supposition 
of three ions, two of hydrogen and one of the chemical group SO4, 
is. rlec^sary. Now measurements of osmotic properties of these 
solutions show that their osmotic pressures are abnormally 
great and that, at 6ctieme dilution, the ratio of their osmotic 
pr^k^ures to that of Equivalent solutions of non-electrolytes is 
eqqal to the number of ions indicated by the electrolytic pro- 
perties. From the osmgtie side also, then, electrolytic disso- 
ciation Is indicated, and indeed, it was from this side that the 
idea was first smgMsted by S. Arrhenius in 1887. The subject 
is deal^ w^th in Electrolysis and Conduction, Electric : 
§ In Liquidis. 

’ Concentrated Solutions . — ^Having dealt with the relations 
between the propertfies of ad ideally dilute solution, we now 
turn to the oonsidenation of the general case where the s^plifying 
asaun^tionof great dilution is nut made* 

The height of thei icdumn of sokitieoL in £g» 13 required for 
osmqiib equilibrium thrbqgh a serni-^permei^e wall below is 
now very great, sipjce the osmotic pressure of strong solutions 
may many hundred atmo&pheres, Henco we must not 
aasunie that the density of ’vapour in dthe. surrounding 


atm<^here is constant, or that the solution, when equiKbrium 
is reached , is of uniform concentration throughout. The osmotic 
pressure (defined as the difference in the hydro- 
static pressures of the solution and solvent when 
their vapour pressures are equal and they are 
consequently in equilibrium through a perfeii: semi-permeaWe 
membrane) may also depend on the absolute values of the 
hydrostatic pressures, as may the vapour pressure of the 
liquids. 

To investigate the osmotic pressure of a strong solution wc may 
consider the hydrostatic pressure required to increase its vapour 
pressure to an <jquality with that of the solvent. The relation 
between hydrostatic pressure and the vapour pressure of a pure 
liquid may be obtained at once by considering the rise of luiuid 
an a capillary tube. The dillerence in vapour pressure at the ton 
and at the bottom of the column is /j~ />’ Vxr/p, as shown above 
tfor a column of solution. Writing e for j/tr, the specific volume 
of the vapour at the pressure p, and V for i/p, the specific volume 
ot the liquid at the pressure R, and restricting the result to small 
clianges, we got vdp ^ \dV. 

In considering the corresponding relation for a solution instead 
.of a pure liquid, possible dilllorences in concentration make the 
column method difficult of application, and it is better to attach 
l^e problem by means of an imaginary cycle of isothermal operation. 

1 nc simplest way to do this is to imagine a vapour-sieve jnston, 
through which the vapour but not the liquid can pass. As wc 
have explained above, such a vapour sieve may be constructed by 
boring a number of small enough holes llirough a solid not wetted 
by the liquid. 

Let us imagine unit mass of solution of volume V confined in a 
cylinder ABC between a fixed vapour sieve B and a solid piston A 
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® applied. The vapour at pressure p in 

equilibrium with the liquid is bounded by a solid piston C, which wo 
can also move to change the pressure or volume. 

With such an imaginary apparatus, H. L. Callendar has shown 
that the variation of vapour pressure of a solution with pressure is 
given by the expression VW vdp, where V' is the change in 
volume of the solution when unit mass of solvent is mixed with it. 
The corresponding relation for a pure liquid can be regained by 
considering that at infinite dilution the liquid becomes pure solvent 
and the change of volume becomes equal to the volume V of solvent 
added. 

The osmotic pressure P^, is the difference of the hydrostatic 
pressures P' and P of the solution and the solvent when their vapour 
pressures are equal. Hence dP' — dp and dPJdP == (V —mS N' 
or dPjdP' = (V— V')/V. If Y =E. V' there is no eWnge in osmotic 
pressure with hydrostatic pressure, and osmotic pressurs depends 
on concentration and temperature only. 

The relation between the equilibrium pressures P and P' for 
golution and solvent corresponding to the same value of the 
vapour pressure is obtained by integrating the equation V'dP" = 
vdp between corresponding limits for solution and solvent. We 
get 

yp’ V'dP' A vdp andy PVdP »y vdp, 


whence y ^V'dP' - J - y ^ vdp. 


where p amd p' are the vapour pressures of solvent and solution 
each under its own vapour pressure onfy. 

If we measure the osmotic pressure Pq when the solvent is under 
its own vapour pressure only, that is, when P »*/>*»• ^oj term 
involving V vamshes, and the limit of intcgra.tion P' becomes p. 
If Yre assume that V', the volume change on dilution, varies regulany 
or not appreciably with pressure, we may write the first'integral 
as VqPo +p ~“P) ^here V* now denotes its mean value between 
the limits. 

To evaluate the second integrals vdP we may subtract a constant 
h to represent the defect of the Volume of the vapour from the 
ideal volume 'Rt/p. This gives 

V"(Po ^0 « Rl iog ipfp^ - bip - p\ 

For most esroerimc’ntai purposes the small terms involving the 
factor ^ pj maV be ‘neglected, and we have, approximately, 
i^ , «Rfiog (pOT. 

, , Wma equajtibh tbe osxxiotic pressure Pp required to keep 

a< .solution, m equHMum as regards its vapour and through u 
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under its 9wp v^urpjie^wu,rn^ybp,(^cjjpptBdJmn,%>c»u^^ 
ouservatiotos’on vapour pro&siite of Solvent and aolujioii ^ ordinary 
low hydrostatic pressnre^. The chfcr difficdHt lies ini ’the d'eter- 
aiinatioa ick the jqnantity the ohange iq volume o£'tbo>solution' 
under the pressure l^o wW unit niaas of aoliwtmt with it. 

TJiis determination involves a knovvli,*U,|fO ti the density uaid of 
tlic compressibility of the solution; the latter property is difficult 
to measure accurately. ^ 

In some solutions, sach as those of sugar, tlic chahgo in volume 
on dilution is nearly equal to the volume of acivimt iwidod,; Y' then 
becomes equal to V, the spccihc volume of the, solvent. The osmotic 
pressures of strong sugar .elutions were measurecl successfully by 
a direct method with semi -permeable membranes oi copper ferrb- 
cyanide by Lord Berkeley and E. G. J. Hartley, wlio also detormined 
the ’ . . , . 


he vapour pressures by passing aicurrcnt of atii successively through 
weighed vessels contaJuumg souitiou and wa,t<u' respectively. 

Their table of comparison published in 190O shows the following 
agreement: — 


Concentration in 
grammes per litre of 
solution. 

Osmptic proBBurc at o*’ C- 
iii atmospheres. 

From vapour 
pressures. 

From direct 
measurement. • 

.:|20 

44-3 (at 12.6“) 

43 '97 

54 ^ 

()0*4 

67*51 

6 (jo 

T01*9 

10078 

750 

130*0 

13374 


^ 475 

tibifc at in«)^rate edneentrations give esmotrc' pressutfes ^ich 
ijii^^easb faster than the b,On(ientrati<ih, The v^^ioh , of , ga^s 
froiaa BbyW^ kw is rppreseoted in the equation,; ipf V'apider 
Wauls by subtracting a constant from the total volume to 
represent the effect of the volume of' the molecules themselves. 
The poiresponding correction in sofutions consists in (.dun:^g 
only the vbluiw pf the solvent iii wHiph’ tlie solute is ,djssoJtved, 
instead of tlie whole volume of the solution. 


w, 


100 


80H 


60 




It seems likely that measurements of vapour pressure and com 
prossib^lity may eventually enable us to determine accurately osmotic 
pressures in cases where direct measurement is impossible. 

The slope of the temperature vapour pressure curves m the 
neighbourhood of the freezing paint of the solvent is given by 
Fretting the latest heat equation. The difference in the two 
Point.- slope.s for water and ic,e is dp/dT — dp' Id T«L/T6, 

Solutions, ^here L, the latent heat of fusion, i.s the difference 
between the heats of evaporation for ice and water, and is 
the specific volume of the vapour. 

The difference in the lowering of vapour pressures dp>^dp' 
may l>e put equal to WdVJv, whore P ia lhu osmotic ppossuru, and V 
the spocifjc volume of the solvent. Wc tlicn get VaP 
In order to integrate this expression we need to know L and v 
as functions of the tcmpcratuie and pressure. The latent heat L 

at any temperature is given by L Lp — where 

is value at Ty and ^ r- is the diferenco in tlie specific heats of 
water and icc. The probable error in npglocting any variation 
of specific heat is small, and we may calculate L from the va]«i*s 
of — (s — s') (Ty — T), where s ^ sr' is about 0*5 calories; The 
variation of iL with presBure is probably smaU. 

The volume of a gtajumo uf water also depends on tempemtnre 
and pressure. Approximately one degree lowering of UeeTdng 
point corresponds with a change of 12 atmospheres in the osmotic 
pressure. I'rom the known coefficients of comprestiibility and 
thermal expansion wo find that V miy be reprosented by tho linear 
equation V i-ooo -f- otooob A, wlwe A is the lowering of the 
Ireezing point below 0". ,, 

Putting in these values and integrating we have, neglecting terms 
involving A®, P = l2*ob A — O'oij' A*, where P is the osmdtic 
pressure in atmospheres. • , 

H. W. Morse and }. C« Eraxer, (u^o 'havn made direct neasure^ 
ments of osmotic pressure pt uptetwa , oL 
measured the freezing points of correspoi 


- iutions. From these 
e^tamined by G. N, Eewis. 
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Fig. 15. 

In fig. 15 the curve I represents Boyle's law if the volume is 
taken to be that of the solution, and the curve II if ' the voltane 
is that of the sdlvent. Even this correction is fiot 'sitftdont in 
solution of sugar, where the theoretical curve XI fidow the 
experimental observations. A further correction may be ifiade by 
adding more empirical terms to the equation, but a ntoyt promising 
idea, due to J. H. Poynting and H. L. Callendar istd1«tce the 
eftecl of possible comhinktion of molecules of solute with 
molecules of the solvent. Those combined solvent molecules are 
thus romoved from e?cistcncc as splveat, the cfiective volume pf 
which is reduced to that of the remaining free mplocules ofseSvent. 
The greater the number of water molecules at^ched to one sugar 
molecule, the less the residual volume, and the greater the theo- 
retical j)ressure, Callendar finds tl^t .five molecules pf water in 
the case of cane-sugar or two molecules in the case of dextrose are 
retired to bring the curves into conformity With th^ ohscrvatiens 
of Berkeley and Hartley, which in fig. 15 are indicated by crosses. 

ioMUity and tf^at oj Solution. — conceptions of osmotic 
pressqre mid ideal semi-pcrmeable membranes enable us to 
deduce other thermodynamic relations between the different 
1 properties of solutions. As an example, let us take the following 
I investigation : — 

semi-pcrmeable 
with a solution 


Concentration in 
gramme-molecules , 
per litre of water. , 

Pepresaion uf 
the ,freozing , 

, point A. 

' OmnoltLC pffesBure^ 

Oalcuiated 
' from Ai 

(observed- , 

.0*1 , 

. criqs 


a^44 

o»5 

P*985 


SI !8 

1*0 

a!07 

. '04-9 

■ *4*8 


liun «ie thBory (rf ttaoo«iiiexiimo4i«Bttliicj)mwrewitof^^^ 

Boint:#iks that with i«ipour,pie» 8 U*») Baatoito gmOT resaita whidi 
acoor'd with eKperimenta. ' • ■ t 1 . -m > i 1 > ■ ■ - - 

At Sie limit of iJilrton, concentration of Action 

approaches zero, we have, seep tiial ffiermoflynainical theory, 
verified by ,^B 3 ^>ar^lpent,. shows that the osmotic 

Osmotic 


An eogiuo cylinder may be imagined to possess a 
bottom and to work without friction. If it be fiUed 
and the bottom immersed in 
the pare scAvent> pressuin} equal 
to the osmotic piessuro must 
be exerted on the\ pjston to 
maintain equilibrium* Such 
a system is hi the ‘thermo- 
dynamic equilibritotn. ' The 
shiest change 1 m the loail 
wm cause onp direc- 

tion or the other^thc system 
is tixcrinbdyhqmically rever- 
sible. Such an tfitatigoinent 
may he i^ut ithrouib -a cydle 
of operatknS -AS Caraot^s 
engine (see THaraiOYYNAMics) 
and all thS tkWS 6f , reversible 
•i^es atipliNid to ity If the 
scjrationi 'tiiO ' ayhader be 

kpt 




ol I w , solute, gjsgWe . * 

tfae^SoftUtion ^tmhlted throumbnh Hby 


ittiajEtitlary of ej^llibns we -utoy t9i«eSi''^ji|i6Ky> 

applii»S^ to holufietu or )toejlatont : heet e^uiriioai ethm we 

:^MLvi]i[g id ‘vsklniiie Mtti 
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an amount of osmotic work Vj). If the heat qf solutioii be 
measured in a calorimeter, no work is done, so that, if we call this 
calorimetric heat of solution L, the two quantities are connected 
by the relation L «= a + — t>,). If L is zero or negligible, 

X « - P(i>a - 1^) and wo have rfP/^^T =* ^P/T or dP/P - dTfT, 
which op integration gives log P log T 4- C,ior P i,e. the 
osmotic pressure is proportional to the absolute temperature. This 
result must hold good lor any solution, but if the solution be dilute 
when saturated, that is, if the solubility be small, the equation 
shows that if there be no heat effect when solid dissolves to form a 
saturated solution, tlie solubility is independent of temperature, 
for, in accordance with the gas laws, the osmotic pressure of a dilute 
solution of constant concentration is proportional to the absolute 
temperature. It follows that if the thermodynamic heat of solution 
be positive, that is, if heat be absorbed to keep the system at constant 
teximemturc, the solubility \Yill increase with risinf,^ temperature, 
while if heat be evolved on dissolution, the solubility falls when the 
system is heated. 

In all this investigation it should be noted that the heat of solu- 
tion with which wc are concerned is the heat eticct when solid 
dissolves to form a saturated solution. It* is not the heat effect 
when solid is dissolved in a large excess of solvent, and may difier 
so much from that effect as to have an 02 )posite sign. Thus cupric 
chloride dissolves in much water With an evolution of hejt, but 
when the solution is nearly saturated, it is cooled by taking up more 
of the solid. . 

In a very dilute solution no appreciable heat i.s evolved or 
absorbed when solvent is added, but such heat effects are 
OamoUc goncraJly found with more ronrentrated solutions. 
Praaaurv The result is to change the relation between temj^era- 
and Tea- ture tuid the osmotic pressure of a soki tioii of con5. tant 
ponture, coneentration, a relation which, in very dilute 
solutions, is a direct proportionalit;y. 

The equation of available energy (.see Eneruettcs) A — U -f 
TdAfdT may be applied to this problem. TIjo available energy A 
is the work which may be g^iinod irora the system by. a small rever- 
sible isothermal operation with an osmotic qylindu*, that is Pdv. 
U I is tlie heat of dilution per unit change of volume in a calorimeter 
where all tlie energy goes to heat, the change in internal energy U 
is measuxied by Idv* We then have 

■pd-j = Idv + T ^ (Prfv). 

Neglecting the volume change wit!i temperature this gives 
P / 4- TdPJdT for the relation required. In the case where / 
is negligible we have P/dP = T/^J', which on integration shows that 
the osmotic pressure, as in the special case of a dilute solution, is 
proportional to the absohite tein|)crahirc. 

Theories of Sohutioni^The older observer.*?, noticing the heat 
effects which often accompany dissolution, regarded solution.? 
as tbemical compounds o!f varying composition. I'he physical 
jnve.stigation of osmotic pressum, and its correlation by 
Van’t Huff with the pressure of a gas, brought forward a new 
aspect of the phenorhena, and suggested an identity of physical 
modus operandi as well as of numerical value. On this view, the 
function of the solvent is to give space for the solute to diffuse, 
and the pressure on a .semi-pcrmeabJe piqmbfane is due to the 
excess of solvent molecules entering over those leaving in conse- 
quence of the smaller number which impinge on the membrane 
from the side of the solution ; the defect in the. number must 
be proportional, roughljy at any ratq, to the. number of solute 
molecules, present, that: is, to the strength of the solution. 

Whatever view, if anjjf’, be adopted as to the nature of a solu- 
tion, the thermodynairiic relations we have investigated equally 
hold good. It is the strength and wealmeas of ,^ermodynamic 
ihethqjds that they are independent of theories of constitution. 
The results are true whatever theory be in vogue, but the results 
throw no light on the problem of which theory to choose. All 
the thermodynamic relations we have deduced hpW on any theory 
of solution and favour no one theory rather than anotliuir. 
Whether osmotic pressure be due to physical impact or to 
chemical affinity it must necessarily have the gas value in a dilute 
solution,, and b^ttelated to pi'Wfe arid ireejsing pqipt 

in the way we have traced. But for any theory' of . solution to 
be ^able, it must atl^t be cohsistent with the known thermo-^ 
dynamic relations, as those relatmns^^ by e^etlment. 

On' certain assu^ptippSj. required fcjlj:’ ‘the/)i^^ion of Ae 
methods of the kinetic theory Qfg9ses .tO:Jik]uias,^>i^ 
pfieredat^dcniopatraticBi of the ia^t of osmotic pttssure in dilute 


solutions, baaed on idea that the mean enetgy of translation 
of a teolecule Should be the same in the liquid as in the gaseous 
state. Bu^, whether or hot the assumption underlying this 
demonstration be accepted, the similiirity between solution and 
chemical action remains, and the osmotic law has been examined 
from this ^ide by J. H. Poynting and by H. L. Callendar. The 
fundamental phenomenon they take to be the identity of vapour 
pressure, and consider the combination necessary to reduce the 
vapour pressure of a solution to the right value. If each mole- 
cule of the solute combines with a certain number of molecules of 
the solvent in such a way as to render them inactive for evapora- 
tion, we get a lowering of vapour pressure. Let us assume 
that the ratio p/p' of the vapour pressures of the solvent and 
solution is equal to the ratio of the number of free molecules of 
solvent to the whole number of molecules in the solution. Each 
molecular complex, formed by solution and solvent, is treated 
as a single molecule. If there are n molecules of solute to N of 
solvent originally, and each molecule' of solute combine.s with a 
molecule of solvent, w’c get for the ratio of vapour pressures 
p/// (N — flM),'(N — fl« -f n), while the relative lowering of 
vapour pressure is (p — p')lp = w/(N — an). 

In the limit of dilution when n is very small compared with N 
this gives Eanult s experimental law that the relative lowering 
is « N, which v/e deduced from the osmotic law, and conversely 
from wdiich the osmotic law follo\vs, while for more concentrated 
solutions lagreement is obtained by assigning arljJtrar}^ values to 
fl, which, as we have seen, is 5 in the case of cane-sugar. 

Certain solvents, such as water, liquid ammonia or liquid 
hydrocyanic acid, possess the power of making some solutes, 
sudi as mineral salts and acids, when dissolved in them, con- 
ductors of electricity. Ihe special properties of these soliiiions 
are dealt wdth under Electrolysis and Cd?^ducti()n, Elec- 
tric, In Liquids. Attempts have beon made to co-ordinate 
this ionizing power of solvents with their dielectric constants, 
or with tlieir chemical properties. On the lines of Poynting’s 
theory of solution, each ion in electrolytes must combine with 
one or more molecules of solvent. 

Diffusion in Solutions , — The passage o£ di.ssolved substances 
through animal and vegetable membranes was the subject of 
many early experiments. It was found that substances like 
mineral salts, which crystallize well from solution, passed such 
membranes with comparative ease, while the jelly-like substances 
such as albumen passed with extreme slowness if at all. The 
first to mate systematic experiments on the free diffusion of 
dissolved substances with no separating membrane was Thomas 
Graham (1804-1869), who immersed in a large volume of w^ater 
a wide-mouthed bottle containing a solution, and after some 
time measured the quantity of substance which had diffused 
into the water. Again the t^o classes of substances mentioned 
above were found to be distinguished, anej Graham called the 
slowly diffusible non-crystalline bodies colloid.s, in contrast to 
the quickly diffusible crystalloids. Graham showed that the 
diffusion was approximately proportional to the' difference in con- 
centration, and on the.se lines a theory of diffusion was founded 
on the lines of Fotfrier’^s trealinent of the conduction of heat. 


The quantity of substance which diffuses through unit area in 
one second may bo- taken as proportional to the difference in con- 
centration belA^n the fluids fit that area and at another parallel 
area indc^tely aeaur ^ il This, difference in concentration is 
proportioiial to the into of variation— tfc/dx of the concentration 
c with the distance so that the number of gramme-molecules 
of solute which, in a. time df, cross an area A of a lon^ cylinder of 
constant cross section is dN = — DA{dcf(lx)dt,vjhGrGD is a constant 
known as the diffusion constant or the diffusivity. 

The osmotic pressure ■of-a-eohrtion depends on tlie concentration, 
and, if 'wb regard the difference liiittliieU' pressure as the effective 
force driving the dissolved aubstanpe thnough the solution, we 
are able to obtain the equation of diffusion in another form. When 


^le solution is. dilute .qqi 
'* the value the 


f 9 rj tjhe osntotic pressure to possess 
omes — 


where IX la.tie us; 
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through the' 
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^ comparison with the first equation we see that RT/F is equal 
to D, the diffusion constant. This constant can be measured 
experimentally, and for such a substance as sugar or water comes 
out about 0*3 at 20® C,, the unit of time being the day. Hence 
the force required to drive one gramme-molecule of sugar through 
water with a velocity of one centimetre per second may be calculated 
as some thousands of millions of kilogrammes weight. 

In the case of electrolytes we can go further, and calculate the 
diffusion constant itself from the theory of electrolytic dissociation 
(see Conduction. Electric, § In Liquids) . On that theory the ions 
of a dilute solution migrate independently of each other. Since some 
ions are more mobile than others, a separation will ensue when 
water is placed in contact with a solution, the fasfer moving ion 
penetrating quicker into the water under the driving force of the 
osmotic pressure gradient. This separation causes a difference 
of potential, which can be calculated and is found to agree with the 
values obtained expCTimentally. The separation also sets up electro- 
static forces, which increase until they are strong enough to drag the 
slower moving ions along faster, and to retard the naturally faster 
ions till they travel at the same rate. The resistance offered by the 
liquid, and therefore the force F, required to drive one gramme- 
molecule through the liquid with unit velocity is the sum of the 
corresponding quantities for the individual ions. Now the veloci- 
ties u and V of the opposite ions under unit potential gradient, and 
therefore U and V under unit force, are known from electrical 
data. Thus F, which is equal to i/U -f i/V, is known. The osmotic 
pressure of an electrolyte consisting of two ions is double tliat 
of a non-electrolyte. Hence for a binary electrolyte the diffusion 
constant is measured by 2RT/F or 2UVKT/(U l- V). Tliis result 
gives a value of D for dilute hydrochloric acid equal to 2*49 to 
compare with the observed value of 2*30. Other substances give 
equally good agreements ; thus sodiunri cliloridc has a calculated 
constant of 1*12 and an observed one of i‘ii. Such concordance 
gives strong support to the theory of diffusion outlined above. 

Colloidal Solutions . — Besides a large number of animal and 
vegetable substances, many precipitates formed in the course 
of inorganic chemical reactions are non-crystalline and appear 
in the colloidal state, instances are the sulphides of antimony 
and arsenic and the hydroxides of iron and alumina. Some 
of these colloids dissolve in water or other liquids to form 
solutions called by Graham hydrosols\ Graham named the solids 
formed by the setting or coagulation of these liquids hydrogels. 
Solutions of colloids in solvents such as water and alcohol seem 
to be divisible into two classes. Both mix with warm water 
in all proportions, and will solidify in certain conditions. One 
class, represented by gelatin, will redissolve on warming or 
diluting, while the other class, containing such substances as 
silica, albumen, and metallic, hydrosulphidcs, will solidify on 
iicating or on the addition of electrolytes to form a solid “ gel ” 
which cannot be rcdissolved. Solidification of the first kind 
may be termed setting,” that of the second “ coagulation.” 

The power of coagulation of colloids shown by electrolytes 
depends in a curious manner on the chemical valency of the 
effective ion. The average of the coagulative powers of salts of 
univalent, divalent and trivalent metals have been found by 
experiment to be proportional to the numbers 1:35: 1023. If we 
assume that a certain minimum electric charge must be "brought 
into contact with a group of colloid particles to produce coagu- 
lation, twice as many univalent ions must collect to produce the 
same effect as a number of divalent ions, and three times as many 
as an effective number of trivalent ions. We can calculate, by 
the help of the kinetic theory and the theory of chances, the fre- 
quency with which the necessary conjunctions of ions will occur, 
and show that the general law will be that the coagulative 
powers should be in the ratios of i ; 2: : Putting x » 3a, we 

get 1:32: 1024 to compare with the experimental numbers. The 
ordinary surface energy of a two-phase system tends to diminish 
the area of contact, and thus to help the growth of the larger 
aggregates required for coagulation. A natural electric charge 
on the particles would oppose this tendency, and tend to increase 
the free surface and thus promote disintegration and solution. 
The function of the electrolyte may be to annul such a natural 
charge and thus allow the non-electric surface energy to produce 
co£|^lation. This explanation is supported by some experiments 
by W. B. Hardy, who found that certain colloids did possess 
electric chwges, die si^ of which depended on whether the sur- 
rounding liquid was slightly acid or slightly alkaline. At the 
neutral point, when the particles possessed no charge, th^ \ 


stability was destroyed, and they were precipitated. But recent 
experiments have shown that the simple theory of coagulation 
here outlined needs amplification in certain directions. The 
phenomena seem to be dependent on variables such as time, and 
are more complicated than seemed likely at first. 

The size of the suspended particles in colloidal solutions varies 
gr^tly. In some solutions they are visible under a good 
microscope. In other cases, while too small to be directly 
visible, they are large enough to scatter and polarize a beam of 
light. In yet other solutions, the particles are smaller again, 
and seem to approach in size the larger molecules of crystal- 
loid substances. It is not yet agreS whether colloid solu- 
tion is the same in kind though different in degree from 
crystalloid solution or is a phenomenon of an entirely different 
order. 

References. — The properties and theory of solutions are treated 
in all works on general physical chemistry ;* Ostwald's discussion in 
his Lehrbuch was translated into English in 1891 by M. M. P. Muir 
entitled Solution, Special works are W. C. D. Whetham, Theory of 
Solution (1902) ; W. Kothmund, Loslirhkeit (1907). SolubiUty tables 
are given in Landolt, Bornstein and Meyorhoffers, Tahellen (1905) ; 
A. M. Coincy, DMonary of Solubilities (Inorgamc) (1896) ; A. 
Seidell, Dictionary of the Solubilihes of Inorganic and 'Organic 
Substances (1907). (W. C. D. W.) 

SOLUTRIAN EPOCH, in archaeology, the name given by 
G.dcMortillet to the second stage of his system of cave-chronoiogy, 
and that synchronous with the third division of the Quaternary 
period. It is so called from the Solutr^ C^ive, Mafon district, 
Saonc-ct-Loire. The period is characterized by two series of 
chipped flints, one modelled*on the laurel-leaf, the other on that 
of the willow. Those of the first series are artistically chipped 
upon the two faces and the end, and are readily distinguishable 
from the flints of the preceding Moustcrian epoch. Large thin 
spear-heads; scrapers with edge not on the side but on the 
end; flint knives and saws, but all still chipped, not ground 
or polished; long spear-points, with tang and shoulder on one 
side only, are also characteristic implements of this epoch. 
Bone or horn, loo, was used. The Solutrian work exhibits a 
transitory stage of art between the flint implements of llie 
Mousterian and the bone implements of the Madelenian epochs. 
The fauna includes the horse, reindeer, mammoth, cave lion, 
rhinoceros, bear and urus. Solutrian “ finds ” have been also 
made in the caves of lies Eyzies and Laugerie Haute, and in the 
Lower Beds of Cresswell Cave (Derbyshire). 

SOLWAY FIRTH, an estuarine inlet of the Irish Sea, between 
England and Scotland. If its mouth be taken as between St 
Bee's Head on the English and Burrow Head on the Scottish 
coast, its length is 50 m. The breadth at the mouth is 32 m.; 
near the head, w^here the Solway viaduct of the Caledonian rail- 
way crosses the firth, it is nearly m. The general direction 
is north-easterly from the mouth. The Scotti.sh counties 
bordering the firth arc Wigtownshire, Kirkcudbright and 
Dumfriesshire; the English coast belongs to Cumberland. On 
the English side the low Solway Plain borders the firth, except 
for a short distance above St Bee’s Head. The Scottish shore, 
however, is not continuously flat, and such elevations as Criffell 
(1866 ft.), Bengairn (1250) and Cairnharrow (1497), above 
VVigtown Bay, rise close to it. The shore line is broken on both 
sides by the estuaries of several rivers. Thus in Scotland the 
Cree and other streams enter Wigtown Bay; the Dee, Kirk- 
cudbright Bay; Auchencairn Bay and Rough Firth receive 
numerous small streams, and the Nith discharges through a long 
estuary. The Annan has its mouth near the town of that name ; 
and the Esk and Eden at the head of the firth, in Cumberland! 
On this shore Morecambe Bay receives ^he Wampool and WaVet 
from the plain, the Ellen has its mouth at M^port, and the 
Derwent from the Lake District at Workington. The waters 
of the fifth are shallow, and k tidal bore occurs periodically. 
The fisheries are extensive, and though t^here are no ports bf the 
first magnitude on the firth, a considerable shipping trade b 
carried on at Whitehaven, Harrington, Workixi^n, Maiyport 
and SillOth in Cumberland, and at Annan, KiAtudbnght, 
Crectown and Wigtown on the Scottish side. 
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SOMA (Bandit for “ pressed juice/’ from the root su, to 
press), in Hindu mytholog}^ tJie god who is a personification 
of the soma plant (Asclepias acida), from which an intoxicating 
milky juice is squeezed. Soma is the Indian Bacchus, and one 
(>f the most important of the Vedic gods. * All the 114 hymns 
of the ninth book of the Big Veda arc in his praiiie. He is 
celebrated as a dual divinity with Indrn, Agiii, PuFhnn or Rudra, 
in other books. The preparation of tlie soma juice was a very 
sacred ceremony, and the worship of the god is veiy^ old, soma 
being identifiable with the Avc^.lan homa, prepared and cele- 
brated in the Indo-lranian period. The plants true home is 
heaven, and s( ma is drunk by gods as well as men, and it is under 
its influence that Indra is related to have crcat( d the univerfic and 
fixed tlic earth and sk)" in tlicir place. In post-Vcdic literature 
soma is a regular name for the moon, which is regarded as iKdng 
drunk up by the gods and so waning, till it is filled up again by 
the sun. In both the Rig Veda and Zend A vesta soma is the 
king of plants; in both it is a medicine which gives health, long 
life and removes death. In both the celestial is dislingubhed 
from the terrestrial soma, and the liquor from the god. The 
first soma is supposed to have been stolen from its guardian 
demon by an ea^c, this soma-bringing eag'e of Indra being 
comparable with the ncclar-bringing eagle of Zens, and with the 
eagle which, ns a metamorphosis of Odin, carried off the mead. 

See A. A. JMacdoncll, Vedic Mythology (Slraasburg, 1897), 

SOMALILAND, a country of East Africa, so named from 
its Somali inhabitants. It is also known as tlic “ Eastern Horn 
of Africa,” because it projects somewhat sharply eastwards 
into the Indian Ocean, and is the only ^eclion of the conlinent 
which can be spoken of as a peninsula. In general ouilinc it 
is an irregular triangle, with apex at Cape Guardufui. From the 
apex the north side extends over 600 in. along the south shoic 
of the Gulf of Aden westwards to Tajura Bay, and the eiist side 
skirts the Indian Ocean .south-west for over 1000 in. to the 
mouth of the Juba. Somali also inhabit the c;iir.t region and 
considerable areas inland, as far south as the Tana river. The 
county between the Tana and Juba rivers now forays part 
of Britisli East Africa (q.v,), and in this article is not includi d 
in Somaliland. Inland the limits of Somaliland correspond 
roughly with the Shoan and llarrar Hills, and tire Galla dis- 
trict south of Shoa and ea^t of Lake Rudolf, 'fhe 40° east may 
be taken as the western limit of Somali settlements. The 
triangular space thus roughly outlined has a totid area of about 
356,000 sq. m. The population is estimated at about 1,100,000, 
but no trustworthy data are available. It is partitioned 
between Great Britain, Italy, France, and Abyssinia as under : — 



Area in sq. in. 

Population. 

British Somaliland . . . • . 
French Sonwlilaud . , , , 

Italian Somidiluucl .... 
Abyssinian Som.diland 1 . . 

Total 

68,000 

X2,000 

146.000 

130.000 

300.000 
50,000 

400^000 

350.000 

356,000 

1,100,000 


Somaliland was not generally adopted as the name of the 
country until the early years of the 19th century. The northern 
and central districts were previously known as Add, tlie north- 
east coast as Ajan. By the aiu ients the country was called 
reiio romataica, irom the abundance of aromatic plants whicli 
it produced. 

Physical Features. ---The whole region h characterized by a re- 
xnorkable degree of physical uniftA-mity, and may Ix) broadly 
desciibad ,as a vast plateau of on average elevation of 3000 ftf. 
bounded westwards by the Ethiopian and Galla highlands and 
northward^ by an inner and an outer coast range, skirting the south 
side Of the Gum of Aden in its entire length from the Hairar uplands 
to Cape Guardafui. The plateau, known as the Ogaden plateau, 
every where preaents the same monotonous aspc ct of a boundless 
steppe dothed widi a scanty vogotation of scrubby plants and 
hero aceous growrtha. 

The incline is unifcarmly to the south-east, and apart from the 
few coast streams that roach the Gulf of Aden during the rains, 
all the running waters aafe collected in tliree rivors-4ho Nogal 
in the north, tiae Webi Shebeli in the centre, and the Juba (f.c.) 

*"Seb sHao Abvs«!ku. 


in tl\e south— which liavc a parallel south-easterly direction towards 
the Indian Ocean. IMit so slight is the precipitation the Juba 
alone has a permanent discharge seawards. The Nogal sends 
down a turbulent stream during the freshets, while the Shebeli 
notwillistanding the iar greater extent of its , basin, docs not reach 
the sea. At a distance of about 12 m. from the coast it is intor- 
cepted by u long lino of dunes, wiiicli it tails to pierce and is thus 
dfltlcctcd southwarcls, flowing- in this direction for nearly 170 .m. 
parallel witli the coast, and then disappeanng in a swampy de- 
pression (the Bali marslies) before reaching the Juba estuary.* 

Geology , — The Somaliland plateau is ciiiolly composed of gneiss 
and schist. In the north the plateau is overlain by red and purple 
unfossiliterous sandstones, capped near its edge by a cherty lime- 
alone also unfossilitc roiis but possibly of Xx)\ver Cretaceous sge. 
TJie plains inland from BerUjra, mkI the marilimc margins IxJtweoii 
the coasi and foot of tlic plateau, consist of limestones ol l.owcr 
Oolitic age with belemniles .^iMastatns, At Duba some linwistoues 
may belong to the lx>wer Cretaceous. 

Climate.—lxi general the climate is dry and bracing all over the 
X-'latcau. Temperature is as a rule lugh but with considoraWo 
variation, trom (>o° b'. or less in ilie early morning to 100" or over 
in the liai-ly ai tot noon. On an average the coast-belt temperatures 
Tire some 30" higher than tiu'ifie of the plateau. Four seasons arc 
recognized — January -April, very dry and great heal; May-Juue, 
cooler and the "heavy" rains; J uly-Septeiiiber, the season of 
extreme heal and the south-west monsooii; October-Derember, 
the " light " rains. The " heavy ” rains arc little experiiuioed in 
the coast dislricl%. 'I hc rainfall is fpom 4 to 8 in. a year. In con- 
sequence of the elevation of the plateau and tiio dryness of tlie 
air, ilic heal is less oppressive tlian is indicatiad by the lempera- 
liitt's recorded. Malaria preveils in Ux* valley of the W{‘bi bliobeii. 

Flora.^' The highlands, ’^ hich in an almost coiiLiiiuous line traverse 
East Africa, liavc to a great extent Isolated the. Ikn-a of bi. m.dilajiid 
in spite ol the general resemblance of its climate anti soil to the 
country on llie western side of tlie band of liigh ground. In the 
norlhcm mount ai'-ioiis regions ot Somaliland the flora resembles, 
however, to some extent, tliat ol the Galla country and Aby.s.sinia. 
On the plaluiiu imuiy ioims common elsewdiere in East Africa, 
such as tlie Fovai^sus palm and the baoliab tree, arc missing. The 
gfeater part of the country is cov(>rt;d either with tall coarse grasses 
(those oj>en plains Ixsing called ban), or more commonly with tliick 
tltoni-bush or jungle, among which rnuj occasional isolated trees. 
The prevalent bush plants are hhansa (umljrdla mimosa), acacias, 
aloes, and, c.spccialiy, Bosttrllia and Comvtjphora, which yield 
Wglfly fra^nt rrsins and balsams, such as frankincense 

(olibanum) and " balm of Gilead." The billeil is a thorn-bush 
growing about 10 It. high and covered with binall curved hooks 
of gnat strength. TJie bubh coutaiiis also numerous creepers, one 
of the most common being known as the ay mo. It is a vivid green 
and has large, fleshy, heart sh.apcd leaves. Of the thorns, the 
guda and the wadi often grow from 30 to 50 ft. high and have large 
flat-topped branches. In places there arc forests of these trees. 
On tlie summit of the Golis range iiie cedar.s form forests. Among 
the larger trees arc the mountain cedar, reaching to 100 ft.; the 
gob, which bears edible berries in nppr\i,ranr(* somc’thing like the 
cherry with (he taste of an apple, grows to some So ft., and is found 
fringing the river beds; the hassddan, a kind of euphorbia, attaining 
a height of about 70 It, ; and the dareif a fig tree. There arc patches 
of doi3r,c r«;da, nachin^ 10 ft. high, and lliickets of tamarisk along 
the river beds, and on either side the jungle is high and more luxuri- 
ant than on the open plateau. Of herbaceous plants the hissenia, 
the sole representative of the order Loasaceae, which is common in 
America but very rare elsewhcare, is found in Somaliland, which 
also possesses forms belong ug to the eastern Mediterranean flora. 

FawMa,— Somaliland is ricli in the larger wild animals. Among 
them are the lion (Somali n; r\o libah) and tleiihant, though these 
have been to a largo extent driven from the northern coast districts; 
the black or double- horned rhinciceros, common in central Ogaden; 
leopards, abundant in many disU'icls, and daring — they have given 
their name to the Webi Shebeli ("River of the Lcoi>ards”); 
panthers; .spotted and stTipod hyenas (the latter rare); foxes^ 
^kals, badgers and wild dogs; ^raffes and a great variety of 
antelopes. Ihe antelopes iacUidc the beisa oryx, fairly common ajid 
widely distributed; the greater and lesser kudu (the greater kudu 
is next found on the Ogaden plf.tcauj ; the Somali hartebeest {Bvbalis 
Swaymei)^ found only in (he Maud and Ogo discrictu; waterbuok, 
rare except along the Webi Shebeli and.fdic Nogal; iho dol or 
Somali bushbuck; the dibatag or Clarke’s gazelle; the girailcKlike 
gcrenuk or Waller's gazelle, very common; the aoul or Soemmering's 
gazelle, widely distnbutod; tlie dcro [Gazella Spcki); and the small 
dikdik or sakaro anteloj/ft, found in almost every thicket. The 
zebra {pqu/us grevyi) is .found m Ogaden and places to the south, 
tlitt wild ass m the northern regions. There are wart hogs, 
baboons (maned and manelcss vtuieties), a tree monkey, 
jumping shrews, two kinds of squirrel, a small hare, rock raWbits 


• It is probable that a divergent branch leaves the StoibeH smko 
distance above the swamps and that ^at high water 'im <rvurfl«w 
Into the Juba. oocuiB (see Gtag. 1900). 



SOMALILAND 

M 4 ^»w«is«l.libe«nimJwhh:h taints ill packs. Ostriches are found I Had«W w 


Musavo iia. are lOUXlU 

m tbe opou pUms ; the rivers swarm with crocodiles, but hippopotami 
are rare. Birds of prey arc numerous and include eagles, vultures 
kitw, ravens and tne carrion stork. Among game birds arc three 
vaneties erf bustard, guinea fowl, partridges, sand grouse and wild 
gostfe. Snakes are common, an adder, a variegated rock snake, and a 


e « 

Hadrftimit with forty follower.'; about the 13th century. Otker 

traditions trace their origin to the Himyaritic chiefs Sanh&j 
and ^mamah, said to have been coeval with a King Afrikus, 
who is supposed to have conquered Africa about a*d. 400, 
These legends should* perhaps be interpreted as pointing to a 



black snake called muss being those most dreaded. Mosquitoes are 
rarely troublesome ; gadflies, ai^d a large spider which 

spins a web resembling golden silk, are common, as are soorpions 
and centipedes, * Termites rear slaari^ pointed '' hills/' often over 
20 it high. A speoies of lizard grows noarty 4 ft. long. 

lttkabtiants.--T};ie Somali belong to the Eastern (Ethiopic) 
Hamitic family of tribes, of which the other chief members are 
the neighbouring Galla and .Aiar, the Abyssinian A^u and the 
Beja tribes between the Nubian Nile and the Red Sea. They 
have been identified with the people of Punt, who were known 
to the Egyptians of the early dynasties. The Somalf, however, 
dedare themselves to be of Arab origin, alleging their progenitor 
to ^ve been a rertoin Sherlf Ishak 0. Ahmad, who crOSto^ from 


series of Arab immigrations, the last two of which ore referred 
to the 13th and 1 5th centuries. But these intruders seem to have 
been successively absorbed in the Somali stock; and the Arabs 
never succeeded in establishing permanent communities in tois 
region. Their influence has been very slight even on tbe 
Somali language, whose structure and vocabulary are estontieBy 
Hamitic, with marked affinities to the Gsdla on the one faiMid 
and to the Dankali (Afar) on the othet. 

The present Somali peoples are possessed of no geneml type. 
They ate not pure Hamites, and their physical thaiaicterislics 
vaty considerably, showinr signs of interbreeding with Gala, 
Afat, Antbs, Abyssiniahi, iBantus and Negroes. They are a 
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race of magnificent phvsique, tall, active and robust, with fairly 
regular features, but showing Negro blood in their frequently 
black complexion and still more in their kinky and even woolly 
hair. Their colour varies from the Arab hue to black, and 
curiously enough the most regular features are to be found 
among the darkest groups. 

There are four classes in Somaliland : (i) nomads who breed 
ponies, sheep, rattle and camels, live entirely on milk and meat, 
and follow the rains in search of grass; (2) settled Somali, com- 
paratively few, living in or near the coasts; (3) outcast races, 
not organized in tribes but living scattered all over Somaliland ; 
they arc hunters, workers in iron and leatlier, and tlie chief 
collectors of gum and resin ; (4) traders. The national dress 
is the “ tobe,” a smiple cotton sheet of two breadths sewn 
together, about 15 ft. long. Generally it is thrown over one or 
both shoulders, a turn given round the waist, and allowed 
to fall to the ankles. The “ tobes ” are of all colours from brown 
to white. A ceremonial “ tube ” of red, white and blue, each 
colour in two shades, with a narrow fringe of light yellow, is 
sometimes worn. Old men shave the head and sometimes 
grow a beard. Middle-agecl men wear the hair about an inch 
and a half long; young men and boys in a huge mop; while 
married women wear it in a chignon, and girls in mop-form but 
plaited. 

The Somali are a fighting race and all go armed with spear, 
shield and short sword (and guns when they can get them). 
During the rains incessant intertribal lootings of cattle take 
place. Among certain tribes those who have killed a man have 
the right to wear an ostrich-feather in their hair. Ibcy are great 
talkers, keenly sensitive to ridicule, and quick-tempered. 

Women hold a degraded position among the Somali (wives 
being often looted with sheep), doing most of the hard work. 
The Somali love display; they are inordinately vain and avari- 
cious; but they make loyal and trustworthy soldiers and are 
generally bright and intelligent. 

The Somali have very little political or social cohesion, and 
are divided into a multiplicity of rers or jakidas (tribes, clans). 
Three main divisions, however, have been clearly determined, 
and these are important both on political and ethnical grounds. 

I. The HasuTya (Abud's Asha), with two great subdivisions: 
Daroda, with lh<^ powcrlul Mijcrtins, War-Sangcli, Dolbohanti and 
others; and Ishah, including the Gadibiirsi, Lssa (Aissa), Habr- 
Wal, Habr-'Jbl, llabr-Yuni, Babibli, Bertiri. All these claim 
descent from a member of the Hashira branch of the Kor<;ibli 
(Mahomet's tribe), who founded a powerful state in the Zaila 
district. All arc Sunnites, and, although .still sneaking their Somali 
national tongue, betray a large infusion of Arab blood in their oval 
face, somewhat light skin, and remarkably regular features. Their 
domain comprises the wliolc of British Somaliland, and probably 
most of Italian Somaliland. 

II. The HawTya, with numerous sub-groups, such as the Habr- 
Talet, Habr-Gader, Kcr-Dollol, Daji, Karanle, Badbadan, Kimli, 
Bajimal and Ugass-Elrai; mostly fanatical Mahoramedans forming 
the powerful Tarika sect, whose influence is felt throughout all the 
central and eastern parts of Somaliland. The HawJya domain 
comprises the Ogaden plateau and tlie region generally between 
the Nogal and Webi-Shebeli rivers. Here contact has been chiefly 
with the eastern Galla tribe.s, 

III. The Kahanwin, with numerous but little-known sub-groups, 
including, however, the powerful and warlike Abgals, Barawas, 
Gobrons, Tuni, Jidus and Kalallas, occupy in ipart the region 
between the Webi-Shebcli and Juba, but chiefly the territory 
extending from the Juba to the Tana, where they have long been 
in contact, mostly hostile, with the Wa-Pokomo and other Bantu 
peo)ifles of the British East Africa Protectorate. Of all the Somali 
the Balianwlu betray the largest infusion of negroid blood. 

Of the outcast races the best known are the Midgau, Yebir, and 
Tomal. T^ie Midgan, who are of slightly shorter stature than the 
average Soinali, are the most numerous of these peoples. They 
are great hunters and use small poisoned arrows to bring down 
their game. The Yebir are noted for their leather work, and the 
Tomal are the blacksmiths of the Somali. 

Prehistoric Remains.— Tht discovery of flint implements of 
the^ame types as those found in Egypt, Mauritania, and Europe 
show Somaliland to have been inhabited by man in the Stone 
age. That the country was subsequently occupied by a more 
highly civ||izea people than the Somali ot to-day is evidenced 
by the rtiins which are found in various districts. Many of 


these mins are attributable to the Arabs, but older remains 
are traditionally ascribed to a people who were “ before the 
Galla.” Blocks of dressed stone overgrown by grass lie in 
regular formation; a series of parallel revetment walls on hills 
commanding passes exist, as do relics of ancient water-tanks. 
This ancient civilization is supposed to have been swept away 
by Mahommedan conquerors; before that event the people, 
in the opinion of several travellers, prof(!ssed a degraded form of 
Christianity, which they had acquired from their Abyssinian 
neighbours. Of more recent origin are the ruins known as 
Galla graves {Taalla Gdlla). These arc cairns of piled .'Jtones, 
each stone about the size of u man’s head. The cairns are from 
12 to 15 ft. high and about 8 yds. in diameter. Each is cir- 
cular with a central depression. 

&/)Z<?rfl//<?fL-~S()inaliland was one of the last parts of Africa 
to be explored by Europeans. The occupation of Aden by the 
British in 1839 proved the starting-point in the opening up of 
the country, Aden being the chief port with which the Somali 
of the opposite coast traded. The task of mapping the coast 
was largely undertaken by officers of the Indian nav>% while 
the first explorers of the interior were officers of the Indian 
army quartered at Aden— Lieut. Crutlenden (1848), Lieut, 
(afterwards Captain Sir Richard) Burton, and Lieut. J. H. 
Speke (the discoverer of the Nile source). In 1854 Burton, 
unaccompanied, penetrated inland as far as Harrar. Later on 
the expedition was attacked by Somali near Berbera, both Bur- 
ton and Speke being wounded, and another officer, Lieut. 
Stroyan, R.N., killed. Fur twenty years afterwards no attempt 
Wfis made to open up the country. The occupation of Ber- 
bera by the Egyptians in 1875 was, however, followed by several 
journeys into the interior. Of those who essayed to cross the 
waterless Haud more than one lost his life. In 1883 a party of 
Englislimen— F. L. and W. D. James (brothers), G. P. V. Ayl- 
mer, and E. Lort-Phillips — penetrated from Berbera as far 
as the Webi-Shebeli, and returned in safety. At the instance 
of the Indian government surveys of the country between the 
coast and the Webi-Shebeli and also east towards the Wadi 
Nogal were executed by Major H. G. C. Swayne and his brother 
Captain E. J. E. Swayne between 1886 and 1892. Meanwhile a 
French traveller, G. R6voil, had (1878-1881) made three jour- 
neys in the north-east comer of the protectorate, especially in 
the Darror valley. J’he first person who reached the Indian 
Ocean, going south from the Gulf of Aden, was an American, 
Dr A. Donaldson Smith (b. 1 864). He explored (1894-1805) the 
hcadstreams of the Shebeli, reached I-ake Rudolf, and even- 
tually descended the Tana river to the sea, his journey thus 
taking him through southern Somaliland. Meantime the greater 
part of the eastern seaboard having fallen under Italian influence, 
the exploration of the hinterland had been undertaken by 
travellers of that nationality. In 1890 Brichctti-Robecchi 
made a journey along the eastern coast from Obbia to beyond 
Cape Guardafui. In the following year he went from Mukdishu 
to Obbia, and thence crossed through Ogaden to Berbera on 
the Gulf of Aden. In the same year Prince Eugenio Ruspoli 
made a journey southwards from Berbera, while two other 
Italians penetrated to Imi on the upper Shebeli, which place was 
also reached in 1903 by H. G. C. Swayne. In 1892 Captain 
Vittorio Bottega and a companion left Berbera and made tlieir 
way past Imi to the upper Juba, which Bottego explored to 
its source, both travellers finally making their way via Lugh to 
the east coast. Prince Ruspoli in 1893 reached Lugh from the 
north, thence turning north-west. He was killed in the Galla 
country by an elephant. In 1895 Bottego, with three European 
companions, left Brava to investigate the river system north 
of Lake Rudolf, and succeeded in tracing the Omo to that lake. 
Subsequently in the Abyssinian highlands the expedition wa^ 
attacked by Galla and Captain Bottego^was killed. Dr Saccht,. 
who was returning to Lugh with some ol the scientific results of 
the mission, was also killed by natives. An English expedition 
under H. S. H. Cavendish (1896-2897) followed somewhat in 
Donaldson Smith’s steps, and the last-named traveller again 
cro.ssed Somaliland m his journey from Berbera via Lake Rudolf 
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to the Upper Nile (189^1900). In 1902-1903 a survey of the 
Galla-Somali borderlands between Lake Rudolf and the upper 
Juba was executed by Captain P. Maud of the British army. 
Military operations during 1901-4 led to a more accurate 
knowledge of the south-eastern parts of the British protector- 
ate and of the adjacent districts of Italian Somaliland. 

British Somaliland 

The British Somaliland protectorate extends along the Gulf 
of Aden for about 400 m. from the Lahadu Wells, near Jibuti, 
in the west, to Bandar Ziyada in 49° E., 180 m. W. of Capo 
Guardafui, and strctchc:j from the coast inland for a breadth 
^^arying from 80 to 220 m. The protectorate is bounded W. by 
French Somaliland, S.W. by Abyssinian territory, and S.E. and 
F-. by Italian Somaliland. About 50,000 persons are settled in 
the coast towns; the rest are nomads. 

'ropof^raphv, Physically the i)rotectorate may be described 
as almo'^t mountainous in contrast with the somewhat monotonous 
I^lains of Ihe interior. Between the Harrar plateau and Cape 
Guanialui the coast ranges maintain a mean altitude of from 4000 
to 5ou») 11., and fall gtuierally in sloop escarpments down to the 
narrow strip of sandy lowlands skirting the Gulf of Aden. At 
fiome points the rugg^’d clilis, furrow’ed by deep ravines, approach 
close to the sea; elsewhere the hills leave a considerable maritime 
plain between their base and the shore line. South of Berbcra 
are tv o ranges nearly parallel with the coast. They increase in cleva- 
iion l.'iridwaids, culminating in tlie inner and loftier Golis range, about 
05 'O ft. high, its crest covered with mountain cedar. The country 
the two ranges is known as Guban. South of the Golis 
iliu ground falls gradually to the central plateau known as the 
JLuid, a waterless but no{ unlertile district. The Hand (only the 
ai-ir I hern part of winch is British territory — the rest is Abyssinian) 
cons'd-! partly of thorn jungle, the hand of the Somali, partly of 
T grass plains, called eaw, and partly of semi-desert country 
tv. Ih cl avor. WesBvard of Berbera the ascent to the high country 
i - not so abrupt as in the easi but is made by several steps, the moun- 
tains forming a chaotic mass. Eastwards the mountain system, 
ilie Jelicl Sangeli, maintains the sumc general character as far as 
Bandar Gori (T.as Korai), where the precipitous northern cliffs 
ajiproacli within 200 or 300 yards of the gulf, their bare brown 
locks and clays presenting the same uninviting appearance as the 
lig'ul brown hills skirting tlie Red Sea. Immediately south of the 
Jt bel Sangeli are the comparatively fertile Jidali and Gebi districts 
or river valleys — the Gebi flowing east in the direction of Ras 
Haiun, while the Jidali has a southerly cour.se towards tlie Wadi 
JSogal. Its waters are lost in the arid stony plateau of the Sorl. 
To this succeeds the Nogal district, separated both from the Sorl 
and the Haud by ranges of low hills. The Nogal and the neigh- 
bouring regions oi the Hand are also known, from the tribes inhabit- 
ing them, as the Dolbahanta country. The prevailing formations 
appear to be granites ivhicli arc veined with white quartz, and under- 
lie old sedimentary brown sandstone and limestone formations. 

The nverag(i annual rainfall at Berbera is about 8 in., and more 
than half of this amount has fallen in one day. The mean annual 
rainfall is greater on the slopes ol the ranges by which the moisture- 
bi3anng clouds are intercepted. These slopes arc tlie home of 
riromatic flora w'hich yields myrrh and frankincense. 

The chief domestic 'animals are the camel and the ass, both of 
prime stock. The camels make excellent mounts, swift and liardy; 
and the extensive caravan trade is cve^whcrc carried on exclu- 
sively by means of these pack-animals. The Somali have also large 
herds of cattle — oxen, sheep and goats. They possess a hardy breed 
Of ponies, for which the Dolbahanta country is famed. 

Cht^f Towns ^ — Berbera {q.v.) is the capital and chief seaport of 
the protectorate. About 45 ra- west of Berbera is the exposed port 
ol Bulhar. Close to the French frontier stands the seaport of Zaila 
{q,v,). East of Berbera are Las Korai, Karam, Hais and other 
small seaports. Inland the most important settlement is Hargeisa 
{t.e, little Harrar), Oo m. S.S.W. of Bulhar, a centre for caravans 
from Shoa and Ogaden. Sheikli, Burao and Bohotle are all on the 
caravan route from Ogaden to Berbera, 

Industries and Trade.— Fibre is obtained from the aloe plants, 
this i^ustry being in the hands of women; ostriches are reared 
jfor the sake of their feathers, and large quantities of gum and rosin 
are coUected. ’ But the wealth of the people consists cluefly in their 
livestock. Trade is largely with Harrar and the Ogaden country— 
both Abyssinian possessions. The important exports are gums 
and resin, fibre, liidos, ivory, ostrich feathers, coffee, ghee, live- 
stock, gold ingots from Abyssinia, and mother-of-pearl; the shells 
being found along the coast from Zaila to beyond Berbera. There 
is also a profitable shark fishery in the hands of Arabs. The imports 
are mainly white longcloth, grey shirting, rice, jowaree, dates and 
3ugar. Jowaree is displacing rice as the staple food of the Somali. 
The trade with Abyssinia suffers owi^ to the absence of railway 
cxniimunication, which the neighbouring French colony possesses. 
Tims in 1899-1900 the total value of trade was £751,900^ the French 
railway being then but just begun; in 1902-1903, the railway being 


comiflletod during the year, the value of trade was but ^^487 ,900. The 
average annual value of trade for i904-i9(j9 was about ;f5oo,ooo. 

History.— An Arab sultanate, with its capital at Zaila (Zeyla), 
was founded by Koreishite immigrants from the Yeihen in, 
it is said, the 7th ^entury a.d. In the 13th century it had 
become a comparatively powerful state, known as the empire 
of Adel. In the i6th century the capital of the state (in which 
Arab influence was a decreasing factor) was transferred to 
Harrar (q.v.). Tlie state was greatly harassed by Galla invaders 
in the 17th century, and broke up into a number of petty in- 
dependent emirates and sultanates under Somali chiefs. 7 ^ilR 
became a dependency of Yemen and thus nominally part of 
the Turkish empire. Tlie British connexion with the Somali 
coast date.s from the early years of the 19th century; the first 
treaty between the British and Somali having been signed in 
1827 after the plundering of an English ship by the Habr-Wal. In 
1840 various treaties were concluded by Captain Robert Moresby 
of Ihe^ Indian Navy “ on the part of the English Government 
in India ” with the sultan of Tajura and the governor of Zafla, 
who engaged not to enter into treaties with any other foreign 
power. At the same time Musha Island, at the entrance to 
the Gulf of Tajura, was bought by the British for ten b^s of 
rice,” Bab Island, in tlie same gulf, and Aubad Island, off Zaila, 
were also purchased, the object of the East India Company 
being to obtain a .suitable place “ for the harbour of their^ships 
without any prohibition whatever.” From this time Onward 
the Indian government exercised considerable influence on the 
Somali coast, but British authority was not definitely established, 
and in 1854 Richard Burton’s expedition was attacked at Ber- 
bera. In 1874-1875 the ambition of Ismail Pasha, khedive of 
Egypt, who claimed jurisdiction over the whole coast as far as 
Qipe Guardafui, led him to occupy the ports of Tajura, Berbera 
and Bulhar as well as Harrar m the hinterland. Ismail also 
obtained (July 1875) a firman from the sultan of Turkey making 
over Zaila to Egypt in return for an increase of £j 5,000 yearly 
to the tribute paid to the Porte. In 1884, in consequence of 
the revolt of the mahdi in the Egyptian Sudan, the khedival 
garrisons were withdrawn. Thereupon Great Britain, partly 
to secure the route to ihe East via the Suez Canal, which the 
occupation of the country by another power might menace, 
occupied Zaila, Berbera and Bulhar, officials being sent from Aden 
to govern the ports. With respect to Zaila Turkey 
was given the option of resuming possession, but meat oi a 
advantage was not taken of the offer (see Lord Pro^ 
Cromer’s Modern Egypt, 1908, vol. ii.). During ^•®^"**** 
1884, 1885, 1886 treaties guaranteeing British protection were 
concluded with various Somali tribes and in 1888 the limits of 
the British and French spheres were defined, all claims to 
British jurisdiction in the Gulf of Tajura and the islands of Musha 
and Bab being abandoned. The other inland boundaries of 
the protectorate were defined by agreements with Italy (1894) 
and Abyssinia (1897). 

In 1899 troubles arose between the administration and a 
mullah of the Habr Suleiman Ogaden tribe, who liad acquired 
great influence in the Dolbahanta country and had married into 
the Dolbahanta Ali Gheri. This mullah, Mahommed bin 
Abdullah by name, had made several pilgrimages to Mecca, 
where he had attached himself to a sect which enjoined strict 
observance of the tenets of Islam and placed an interdiction 
on the use of the leaves of the kat plant — ^much sought after 
by the coast Arabs and Somali for their stimulating and in- 
toxicating properties. At first the mullaJi’s influence was 
exerted for good, and he kepi the tribes over whom he had con- 
trol at peace. Accredited with the possession of supernatural 
powers he gathered around him a strong following. In 1S99 
the mullah began raiding tribes friendly to the British; in Au^st 
of that year he occupied Burao, 80 m. south and east of Ber- 
bera, and declared himself the mahdi. In the autumn of 
1900 the mullah was again harassing the tribes on the Southern 
border of the British protectorate and the neighbou ring Al^- 
sinian districts. The tribes hostile to the muUah sought British 
protection, and Colonel (afterwards Sir) E. J, E. Swayne raised 
a Somali levy of 1500 men, and in May 1901 occupied ButW. 
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.On the and of June a small force, zeribaed under Captain Mal- 
colm McNeill, was attacked by the mullah’s followers but re- 
pulsed after desperate fighting. Colonel Swayne thrice defeated 
the enemy, who lost 1200 men and 600 talicn prisoners, and the 
mullah fled across the Haud, taking refuge with the Mijcrtin 
in Italian territory. In December 1901 the niullali was, however, 
once more raiding in the neighbourhood of liurao, and in May 
Wju 9 with Colonel Swayne led another expedition against 
the Mullah him, the Somali levies king strengthened by the 2nd 
Mahommta King’s African Rifles, consisting of Yaos from Nyasa- 
Ah^uUah, Overcoming in a remarkable manner the 

difficulties of operating in the dry season, Colonel Swayne 
harried the mullah incessantly, and followed him across the 
Haud into the more fertile region of Mudug m Italian territor>^ 
permission so to do being granted by Italy. On the 6th of 
Oin:ober, while marching through dense bush at Erigo, the 
British force was ambuscaded. The British lost loi killed and 
85 wounded, but i)ul the enemy to flight. The mullah lost some 
700 men and retreated to Galadi, west of Mudug, a place with 
ample water supplies. Colonel Swayne was not id)lc to continue 
the pursuit, and returned to Bcrbcra. It was then detennined 
that in the further operations against the mullali the main 
advance should be from a base on the cast coast of Italian 
Somaliland — the open roadstead of Obbia being chosen. 'J’he 
command was given to Brigadier-Oeneral W. H. Manning, 
and small numbers of British and Boer mounted infantry, 
Indian and African troops were employed, while an Ahpsinian 
force held the line of the Webi Shcbeli. Manning advanced 
from Obbia in February 1903, and in March got in touch with 
the northern column, the line of communication stretching 
over 500 m. The mullah was west of this line in the neigh- 
bourhood of Galadi. The wells at Galadi were occupied by the 
British early in April without opposition. A reconnoitring 
force of 500 men under Lieut. -C'olonel A. S. Cob be (wiio 
had gained the V.C. at Erigo) was pushed west to Gumburu, 
and came into contact with the enemy. A detachment of this 
force, consisting of 200 Yaos and Sikhs under Lieut.-Colonel 
Plunket, was attacked on the 17th of April and oN^rwhelmed. 
Of the whole party only 40 Yaos, of whom 36 were wounded, 
escaped; 10 British officers being among the slain. Meantime 
from Bohotlc a force had advanced under Major Gough to 
Daratole, a spot, not far from Gumburu. It had a stiff fight 
•n the 23rd of April and was obliged to fall back. After these 
events the Obbia line of coihmiuiication was closed up, and 
Manning’s force concentrated at Bohotle. The mullah now 
broke away to the north, and, crossing the line of the British 
communication, established himself in the Nogal district. 

Another campaign being deemed necessary, reinforcements 
bringing the fighting force up to 7000 men were sent out, and 
Major-General Sir C. C, Egerton assumed supreme cc'mmand, 
Manning retaining command of the first column. In October 
1903 a new forward movement w'as begun, the mullah being 
still in the eastern Nogal, w'hilc he had also seized the Italian 
seaport of Illig, north of Obbia. In a pitched battle 
fought on th'j loth of Janyary 1904 at Jidballi in the Nogal 
country the enemy were routed, losing over 1000 men in killed 
alone, while the British loss in killed and wounded was 58. 
The mullah and his chief adviser, a Haji Sudi, formerly an 
interpreter on a British warship, were not at the battle, and 
with his Ali Ghpri followers he now fled north across the Sorl, 
apparently intending, if further pressed to retreat to Illig. 
This port was accordingly for a short time (April 1904) occupied 
by a Briti^b naval force. By May the mullah had been dnven 
out of the British protectorate and became a refugee among the 
Kijertin. It was derided therefore to abandon offensive opera- 
tions, In 1905 the Italians effected an arrangement apparently 
satisfactory to all parties (see § Italian Somaliland). 

For some three years the mullah remained quiescent, but in 
quarrelled mpi the Mijertins and in 1909 he 
atiha was again raiding tribes in the British protector- 
hrtariur. British gov'emment (the Asquith cabinet) 

iaine to the ci;^lusion that another expedition against 


the mullah would be useless; that they must either build 
a railway, make roads and effectively occupy the whole 
of the protectorate, or else abandon the interior completely. 
The latter course was decided upon, and during the first months 
of 1910 the advanced posts were withdrawn and the British 
administration confined to the coast towns. In support of 
this decision it was urged that it was no good pursuing people 
whom it was impossible to catch, that the isolated posts in the 
interior had not been able to protect the friendly tribes; aad 
that the semi-desert nature of the country did not justify any 
attempt at economic development. (Tlie proposal to build 
a railway from Zaila or Berbera to Iliirrar, which would hare 
competed with the French line from Jibuti for the trade nf 
soutliern Ab>ssinia, bad been \^et()ed on grounds of general 
policy.) Before the withdrawal arrangements — ^more or less 
ineffective — were made for arming and organizing the tribes 
in the protectorate in their own defence. 

Prom 1884 to i8g8 the protectorate was attached for administia- 
tive purposes to Bombay, and was immediately dependent on Aden ; 
in the last-named year jt was transferred to tnc Foreign Office, and 
in 1005 passed under the conlTolof the Colonial Office. From igni 
to 1906 Colonel Swa^me was commissioner; he was si^cceedcd by 
Captain H. E. S. Cordcaux, who had served in Somaliland siMc 
i8g8. Legislative power is in the hands of the commissioner, and 
revenue is obtaineef largely from customs. The revenue, ;^22,ooo m 
1900-igoi, was /^o.ooo in 1908- 1909, while the ex|>enditure,;^5i, on# 
in the first-named year^ was ^134,000 in 1008-1909. ate 

made good by grants from the imperial treasury. 

French Somaliland 

French Somaliland (Co/e jranfaise dcs Somalis) lies at the 
entrance to tiie Bed Sea. i'he sea frontier extends from Ras 
Dumeira on the Straits of Bab-el-Mandeb, a little nortli of Perim 
Island, to Ras Gurmarle, a few miles south of the Gulf of 'J ajura. 
Tlie protectorate is bounded N. by the Danakil country; S. by 
British Somaliland ; VV. by the Ilarrar province of Abyssinia. 
Jt extends inland at its greatest depth about 130 ni. 

The country consists chiefly of slightly elevated arid plains, 
largely w'attrlesf? save along the southern frontier. The only good 
harbour along the coast is at Jibuti. The Gulf of Tajura is 28 m. 
acro.ss at its entrance and penetrates inland 56 m. At its westerm 
end an opening 370 yds. mdc leads into the circular bay of Gabbet- 
Kharab (HelLs Mouth), behind which rise a chaotic mass ol volcanK 
rocks, destitute of \ egctation and presenting a .scene of weird desola- 
tion. A pass through llie iiills gives access to Bahr-Assal; the 
of a chain of sal: lakes beginning; (lo m. inland in the depression in 
which the waters of the Hawash (see Abyssinia) lose tnemselves. 
It is conjectured that at some remote period the Hawash flowed iim# 
Taj lira Bay and that the present condition of the country is tht 
result of \T>lcauic upheaval. Assal Lake, according to this theory, 
formed part of the sea bed. It is now 5 m. inland from Gubbet- 
Kharab, is 5 m. long by 4 broad, and lies 490 ft. below sea level. 
About 160 ft. above the present level of the lake a white band martes 
distinctly a former level. The waters of Bahr-Assal are deeply 
impregnated with salt, which, in thick crusts, forms crescent- shapec) 
round the bank's — dazzling A/hite when reflected by the sun. Tw® 
streams, one saline and at a temperature of 194*^ F., flow into the 
lake. The climate of the protectorate is very hot, but not unhealthy 
lor PuropcLins if reasonable precautions bo taken. 

Inhabitants and 'Fottns. - The inhabitants are, on the north side 
of the Gulf of Tajura, chiefly Danakils (Afars, q.v.) ; on the soutbera 
shore Galla and Somali. There ore a number of Arabs, Ab3i^8iiiians, 
Indians, and about 2000 Europeans and Xwcvantines. The chief 
town and seat of administration is Jibuti {q.v.), i>op. about 15,0©#, 
which lias taken the place of Obok (7.V.), on the opposite (northern) 
side of the Gulf of Tajura. Also situated on the are the small 
towns of Tajura, SagaJlo, (lObad and Ambabo. 

Trade and tommunicatrons. — ^Tlio collection of salt from Bahr- 
Assal is an industry of some importance. In 1903 a beginning was 
made in tlie culti\^lion of cotton in the dry river beds, where water 
can always be obtained at a depth of 10 ft. On the coaQt turtk 
and mother-of-pearl fishing are carried on. But the value of the 
protectorate depends upon tlie carrying trade with Harrar and the 
sui>plying of victuals and coals to French warships. In 1897 tbt- 
building of a railway from Jibuti towards Hairar was begun. By 
Christmas 1902 the railway, called the Imperial EthiopiaiJ railway, 
was completed to Dire Dawa (or Adis Harrar) , 30 m. short of Hanrar, 
and 188 by rail from Jibuti, of which kit 64 m. are in French terri- 
tory. By a law passed by the French cliambcrs in 1902 a subvent^n 
of £20,000 a year for fifty years was granted to the company owning 
the railway (see further Abyssinia). 

The exports are chiefly coffee, hides, ivory (aM from Abysainia), 
gum, mother-of-iiearl and a Uttle gold; the imports eotton and other 
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HuLwpoan atufis, cereals, beverages, tobacco and arms and ammimi- 
tiem for the Abyssinians. The total volume of trade in 1902, the 
year of the completion of the railway, was ;^725,ooo, in 1905 it had 
risen to ;^i,2o8,ooo — ^imports ;^48o,ooo, exports ;j^728,ooo. 

History . — ^brench interest in the Somali and Dunakil coasts 
dates from the days of the Second Empire. Count Stanislas 
KiPisell, a naval oiiicei', was sent on a mi.ision to the Red Sea in 
1857, and he reported strongly on the necessity of a French estab- 
lishment in that region in view of the approaching completion 
of the Suez Canal. The only result of his enterprise was the 
abortive treaty for the cession to France of Zula (g.v.), now in 
the Italian colony of Eritrea. In 1856, however, M. Monge, 
vice-consul of France at Zaila, had bought Ambabo, and shortly 
afterwards Henri Lambert, French consul at Aden, bought the 
town and territory of Obok. Lambert (who was assassinated 
by Arabs, June 1859) had the support of his government, which 
viewed with alarm the establishment (1857) of the British on 
Ferim Island, at the entrance to the Red Sea. The cession of 
Obok was ratified by a treaty (signed on the iith of March 1862) 
Imtween the French government and various Danakil chiefs. 
It was not, however, until 1883 that, in consequence of 
eveats in Egypt and the Sudan (see Egypt : History), formal 
po8«w!ssion was taken of Obok by the French govenmicnt. In 
j SS4 L 4 once Lagarde, subscquonlj>' luvrich minister to Abyssinia, 
was sent to administer the infant colony. Between 1883 and 
18S7 treaties with Somali sultans gave Fnince possession of the 
whole of the Gulf of Tajura. An agreement with Great Britain 
(February 1888) fixed the southern limits of the protectorate; 
protocols with Italy (January 1900 and July 1901) the northern 
limits. The frontier towards Abyssiiiia'wa.s fixed by a conven- 
tion of March 1897 with the negus Menelik, In this direction 
the protectorate extends inland some 56 m. In 1889 a 
CoflSftck chief, Captain Atchinoff, who had occupied Sagallo, 
was forcibly removed by the French authorities (see Sagallo). 
The transference of the scat of government to Jibuti in May 
1896 and the building of the railway to Harrar gave the protec- 
torate a stability which it had previously lacked. Its import- 
ance to France is, nevertheless, chiefly strategic and political. 
It serves as a coaling station for mon-of-war and as a liighroad 
to Abyssinia. 

Italian Somaliland 

Italian Somaliland extends on the coast from Bandar Ziyada, 
a point on the Gulf of Aden intersected by 49® E., eastward to 
Cape Guardafui, and thence southward to the moutjj of the river 
Juba in o® 15' S. Bounded N. and E. by the Inditm Ocean 
it is separated S. from British Eitst Africa by the Juba. 
Westward it is bounded by Abyssinian and British Somaliland. 
From the cast coast the protectorate extends inland from 
100 to 300 m. 

The coast-linc is largely rock-bound and little indented, and 
throughout the 1200 m. of its extent there is not one good harbour. 
The northern shore, along the Gulf of Aden, is backed by table- 
lands separated by the beds of ixioimlain torrents — generally dry. 
From, the table-land rise hills, such as Jebel Kurma, whicli have 
an altitude of 4000 ft. or more. The coast rises in a succes- 
sion of hills (fringed by a narrow margin of bcsach) until Cape 
Guardafui is reached. Cape Guardafui is in ii® 75' N., 51® 20' yz" E., 
and forms, as it were, the tip of the Horn of Africa. Tiie cape, 
which faces north and east, presents -on its northern face a nearly 
vortical wall oi rook rising from the sea to a height of 900 ft. The 
water is deep right to the base of the clift and owing to the winds 
and the strengtli of the ocean currents, navigation is dangorous. 
The headland is known to the Somali as Gird if or Yordaf — whence 
in fdl probability conies the European form Guardafui. 'But in 
the li$igua franca of the lAsvant tlie Italian word guarda means 

beware/* a meaning also attached to the Portuguese word gnardafu. 

Hounding Guardafui tlic coast trends southwards, and some 
90 m. from that cape is Ras Hafun or Medudda-— the most easterly 
point of the continent of Africa — being in lu® 45' S., 51® 27' 52^" E., 
or about a mile and a half cast of Guardafui. Ras Ilafun consists 
ci a rocky peninsula rising ^oo ft. above the sea, and is connected 
with the mainland by an isthmus 12 m. long. A little south is 
the mouth of the Darror, a usually dry watercounie with a longth 
of over 200 m., which ris&s, as the Gebi, in the north-cast of' the 
British protectorate. From this ^^pint a zone of upheaved coral 
rocks skirts the shore for some distance. 

Chief Towns.— Tht chief towns aws on ^the oeast. They are 
IMdii^u {q.v.)t pop. about 5000, Brava (4000), Marka (5000), 


Warsheik (3000) and Yub. These are all in the southern part of 
the protectorate between o® 15' S. and 2® 19' N., and arc; known 
gcnoricaily as El-Bcnadir (the ports), a name also applied to the 
coast between the ports. Yub (Jub) is a small town at the moutli 
of tlie Juba river. Jn every case the port is much exi)oscd and 
unapproachable for months together. Obbia, 5® 22' N., and 
in 7® Oo' N., are points of departure for the Ogaden and Dolbahaata 
countries. Alula, on the Gulf of Aden, is tiK* chief town of tile 
Mijertin Soiuali. 

In the interior is Lugh, a populous city on the left bank of the 
Tuba, about 240 in. from the coast, and further inland is Dolo at 
the confluence of the Dana and Ganale to form the Juba. These 
places are entrepots for the tiudc of the interior, especially with the 
Boran dLstricl. 

In the coast towns of the eastern seaboard there are Swahili, Arab 
and Indian Rettlements, and tribes, such as the Amaran, of mixed 
Arab and Somali blood. 

Agnciiltvrc and Trade. — Thnwffh much of the land is barren, the 
soil is fairly fertile in the valleys of the Webi Shebeli and Wadi Kogal. 
But the most fertile district is the valley of the lower Juba, where for 
over loo in. is a strip of land varying from a few liundred yards 
to some 4 m. wide, annually inundated by the rise of the river. 
Here arc cultivated rich crops of millet and other grains. In other 
districts lack of water impedes cultivation, tiiougn after the rains 
pasturi^c is abundant, and resinous plant* are so varied and 
numerous as to justify the ancient name of the region. 

Ivory, cattle, butter, coffee, cotton, myrrh, gums and skins aare 
exported from the Bcnadir country. In the northern ports there is 
a similar but smaller trade and one also in ostrich feathers. The 
chic! imports are textile fabrics, rice and petroleum. Daring 
1896-1897 the value of the Bcnadir trade was 20,000 ; jaY9o<^- 
1907 it had risen tx> over ;^25o,ooo. 

History . — ^The Somali coast, as has been seen, early fell under 
Moslem influence. The towns on the eastern seaboard, of wliich 
Mukdishu and Brava were* the cliief, formed part of the Zenj 
‘‘ empire ” (see Zanzibar) and sliared its fate, being conquered 
in turn by the Portuguefse (i6th century), tlie imans of Muscat 
( 1 7th century), and the sultans of Zanzibar ( 1 866). On account , 
probably, of the inhospitable nature of the shore the northern 
portion of the protectorate appears to have been little subject to 
hostile invasion. By treaties with Somali sultans in 1889 and 
by subsequent agret*ments with Great Britain, Zanzibar and 
Abvssinia, the coast cast of the British Somali protectorate fell 
within the Italian sphere of influence (see Africa^ § 5). In August 
1892 the sultan of Zanzibar leased the Benadir ports of Italy for 
fifty years. They were administered first by the Filonardi Gom- 
pany, and from 1898 by the Benadir Company, By an agree- 
ment dated the 13th of January 1905 the sultan of Zanzibar ceded 
his sovereign rights in tlie Benadir ports to Italy in return for 
the payment of a lump sum of £144,000. Thereafter the Italian 
government assumed the direct administration of the ports, a 
purely commercial undertaking replacing the Benadir Company. 
In 1905 also Great Britain leased to Italy a piece of laiid 
near Kismayu to facilitate communications with the Benadir 
country. In 1908 a royal decree placed that part of the countr}' 
between the Juba and the sultanate of Obbia under a civil 
governor. 

A notable event in the history of the protectorate was the 
co-operation of the Italian authorities in the campaigns against 
the Mullah Abdullah. In 1904 negotiations were opened wiUi 
the mullah by the Italians, and by arrangeineat with the sultan 
of Obbia and the sultan of the Mijertins tJie territory between 
Ras Aswod and Ras Bowen, which was claimed by both partiei', 
was handed over to the mullali. Tliis region, that uf the lower 
Nogal, included the port of Illig. Here Mabommed b. Abdullah 
established himself under Italian surveillance, and by an agree- 
ment dated tlie 5th of March 1905 peace was declared between 
the mullah, the Italians, British and Abyssinians^ and all other 
Somali tribes. In 1908-1909, however, fighting was renewed, the 
mullah and the Mijertins failing to agree. Italian (native) troops 
were sent to the district to restore order. The mullah also 
attacked tribes living in tlie British protectorate (see § 2), 

The station of Lugh, the most advanced point occupied by 
Italy, had been founded by Captain Bollego in X895. After 
the treaty of Adis Adowa, recognizing the independence ot 
Abyssinia, had been concluded in 1896, negotiations y(em opened 
for defining the Italian-Abyssinian frontier in $sn^ region*^. 
In 1897 an agreement was cOme to that firom the point on the 
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British Somaliland frontier where 47° E. intersected 8° Jf. the 
frontier line should be drawn, at a distance of about 180 m. 
from the Indian Ocean, to the Juba. At the close of 
1007 the negQs Menelik, in return for a pecuniary indemnity 
(£120,000), agreed to a modification of the 1897 line, whereby 
the Italian protectorate was extended north of Lugh to 
Dolo. From Dolo the frontier goes east to the Webi Shebeli, 
whence the 1897 line is followed to the British- Abyssinian 
frontier. By this arrangement (ratified by a convention dated 
the j6th of May 1908) the Benadir coast obtained a suitable 
hinterland. 

Bibuographv. — a. General descriptions, history and books of 
travel. G. Ferrand, Les Comdlis (Paris, 1903), a brief but compre- 
hensive survey; R. Burton, First Footsteps in East Africa (London, 
1850); F. L. James, The Vnfmomt Horn of Africa (London, 188S); 
H.' (i. C. Swayne, Seventeen Trips tftrouf^h Somaliland (3rd ed., 
London, 1903), perhaps the best general book on the country, 
contains a special fauna section; G. Revoil, La ValUe de Darror 
(Paris, 1882) and IHx mois d la c 6 te orientate d'Afrique (Paris, 1888); 
A. Donaldson Smith, Through Unknown African Countries (London, 
1897); V. Bottego, 11 Guiba esplorato (Rome, 1893); L. Robecchi- 
Bricchetti, Somalia e Benadir . . . Prima traversata della Somalia 
italiana (Milan, 1899) and Nel paese degli Aromi (Milan, 1903), 

Guillain, Documents sur Vhistoire . . , de VAfrique orientale 
(Paris, n.d. [1850]); P. Paulitschke, Harar (Leipzig, 188S). 

b. Ethnology, flora, fauna, geology, 6 ic. P. Paulitschke, Ethno- 
graphic Nordosi-Afrikas, Die materielle cultur der Dandkil, Galla 
und Somdl, vol. ii. (Berlin, 1893). Die geistige Cultur der Dandkil, 

(i 89<)), and Bcitrdgc zur Ethnographic und Anthropologic der 
Snmdl, Galla und Harrari (Leipzig, 1880), containing fine plates; 
H. M. Abud, Genealogies of the Somal . . . (London, 1890) ; A. Englor 
on the flora in the Sitzungsherkhte of the Prussian Academy of 
Science, Nos. x.-xii. (1904); G. Revoil, Faune et fiore des pavs 
Somalis (Paris, 1882); C. V. A. Peel, Somaliland . . . with a complete 
list of everv animal and bird known to inhabit that country . . . (London, 
1900), and “ On a collection of Insects and Arachnids " m Proc. 
ZooL Soc, (1900); R. E. Drake- Brock man, The Mammals of 
Somaliland (London, 1910); J. W. Gregory, “The Geology of 
Somaliland,"' Geol Mag, (1896). 

c. Language. Leo Reinisch, Die Somalie Sprachc (Vienna, 1900. 
et seq.) ; F. M. Hunter, Grammar of the Somal Language (ISombay, 
1 880); E. de Laraja.sse and C, do Sarapont, A Practical Grammar of 
the Somali Language (London, 1897) ; E. de Larajassc, Somali- English 
and English- Somali Dictionary (London, 1897). 

d. For the various protectorates, (1) British — the annual reports 

issued by the Colonial Office, London; Official History of the Opera- 
iions in Somaliland, jgoi-~j<p4 (2 vols., London, 1907) ; War Office 
maps on the scale of i ; 1,000,000, also sketch man 1:3,000,000 
(1907), (2) French protectorate — VAnnde coloniale (Paris); L. 

Henrique, Les Colonies fran^aises {Obock) (Paris, 1 899) ; L. de Salma, 
Obock (I^ris, 1893); Carte de la cdte franeaise des Somalis, i : 500,000 
(Paris, 1908). (3) Italian protcctoraio — Somalia italiana, 

(official “ Green Book “) ; C. Rossetti, Somalia italiana settentrionale, 
with map (Rome, 1906) ; U. Fcrrandi, Seconda spedizione Bottego : 
Lugh emporio commerciale sul Giuba (Rome, 1903). 

The Bibliopafia ettopica of G. Fumagalli (Milan, 1893) includes 
works dealing with Somaliland. (F. R. C.) 

SOMBRERO^ a wide-brimmed hat, made of felt, largely worn 
throughout South and Central America, but originating in 
Spain. The Spanish word is derived from somhra, shade, 
generally taken to be from Lat. sub umbrae beneath the shade; 
but the etymolog)^, like that of “ sombre,” dark, gloomy, has 
been disputed. 

SOMERS, JOHN SOMERS (or Sommers), Baron (1651-1716), 
English lord chancellor, was born on the 4th of March 1651, 
near Worcester, the eldest son of John Somers, an attorney in 
large practice in that town, w^ho had formerly fought on the side 
of the Parliament, and. of Catherine Ceaveme of Shropshire. 
After being at school at Worcester he was entered as a gentleman 
commoner at Trinity College, Oxford, and afterwards studied 
law under Sir Francis Winnington, who became solicitor-general, 
and joined the Middle Temple. He appears, in addition to his 
legal studies, to have written several poems and pamphlets. 
He soon became intimate with the leaders of the country party, 
especially with Essex, William Russell, and Algernon Sidney, 
but never entered mto their plans so far as to commit himself 
beyond recall. He was the author of the History of the Succession 
of the Crown of England, collected otU of Records y &*c,, and was 
reputed to have written the Just and Modest Vindication of the 
Two Last ^Parliaments, which was put forward as tlm answer to 


Charles II.’s famous declaration of his reasons for dissolving 
them. This, however, was by Sidney, though probably Somers 
was responsible for the final draft. When the grand jury of 
Middlesex threw out the bill against Shaftesbury, and were 
vehemently attacked for so doing, Somers wrote in defence of 
the rights of grand juries. In 1683 he was counsel for the sheriffs 
Pilkington and Shute before the court of king’s bench, and 
secured a reputation which continually increased until the trial 
of the seven bishops, in which he was junior counsel. Somers 
rose last. He spoke little more than five minutes, but every 
w'ord was full of weighty matter; and when he sat down his 
reputation as an orator and a constitutional lawyer was estab- 
lished.” In the secret councils of those who were planning the 
revolution Somers took a leading part, and in tlic Convention 
Parliament was elected a member for his native town. He was 
immediately appointed one of the managers for the Commons 
in the conferences between the houses, and in arguing the 
questions whether James II. had left the throne vacant by 
abdication and whether the acts of the Convention Parliament 
were legEii — that parliament having been summoned without 
the usual writs — he displayed great learning and legal subtlety. 
He was further distinguished by being made chairman of 
the committee which drew up the celebrated Declaration of 
Right. 

in May 1689 Somers was made solicitor-general. He now 
became William lll.'s -mo.st confidential adviser. In the con- 
troversy which arose between the houses on tl\e question 
of the legality of the decision of the court of king’s bench 
regarding Titus Oates, and of the action of the Lords in sustaining 
tliis decision, Somers was again the leading manager for the 
Commons, and has left a clear and interesting account of the 
debates. He was next employed in January i6qo as chairman of 
the select committee of the House of (Commons on the Corpora- 
tion Bill, by which those corporations which had surrendered their 
charters to the Crown during the last two reigns were restored 
to their rights; but he refused to associate himself with the 
violent measures of retaliation which the Whigs on that occasion 
endeavoured to include in the bill. In April a speech by him 
carried through the lower house, without opposition, the bill 
which declared all the laws passed by the Convention Parliament 
to be valid. As solicitor-general he had to conduct the prose- 
cution of Preston and Ashton in 1691, and did so with a modera- 
tion and humanity which were in marked contrast to the 
customs of the former reigns. He was soon after appointed 
attorney-general, and in that capacity strongly opposed the bill 
for the regulation of trials in cases of high treason. On the 23rd of 
March 1693, the great seal having meanwhile been in commission, 
Somers was appointed lord-keeper, with a pension of £2000 a 
year from the day on which he should quit his office, and at the 
same time was made a privy councillor. He had previously 
been knighted. Somers now became the mo.st prominent 
member of the Junto, the small council which comprised the 
chief members of the Whig party. When William left in May 
1695 to take command of the army in the Netherlands, Somers 
was made one of the seven lords-justiccs to whom the adminis- 
tration of the kingdom during his absence was entrusted; and he 
was instrumental in bringing about a reconciliation between 
William and the princess Anne. 

In April j 697 Somers was made lord chancellor, and was created 
a peer by the title of Baron Somers of Evesham. Wlien the 
discussion arose on the question of disbanding the army, he 
summed up the case against disbanding, in answer to Trenchard, 
in a remarkable pamphlet called The Balancing Letter.” In 
August 1698 he went to Tunbridge Wells for his health. While 
there he received the king’s letter announcing the first Partition 
IVeaty, and at once replied with a memorandum representing 
the necessity in the state of feeling in England of avoiding 
further war. When the king, on the occasion of the Disbanding 
Bill, expressed his determination to leave the country, Somers 
boldly remonstrated, while he clearly expressed in a speech in the 
Lords the danger of the course that was being taken. Hitherto 
Somers’s character bad kept him free from attack at the hands 
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of political opponents; but his connexion in 1699 with the 
notorious Captain William Kidd, to the cost of whose expedition 
Somers had given £1000, afforded an opportunity; the vote of 
censure, however, proposed upon him in the House of Commons 
for giving Kidd a commission under the great seal was re jected by 
199 to 1 31. The attack was renewed shortly on the ground 
of his having accepted grants of Crown property to the amount 
of £1600 a year, but was again defeated. On the subject of the 
Irish forfeitures a third attack was made in 1700, a motion 
being brought forward to request the king to remove Somers 
from his counsels and presence for ever; but this again was 
rejected by a large majority. In consequence, however, of the 
incessant agitation William now requested Somers to resign; 
this lie refused to do, but gave up the seals to William s mes- 
senger. In 1701 he was impeached by the Commons on account 
of the part he had taken in the negotiations relating to the 
Partition Treaty in 1698, and defended himself most ably 
before the house, answ'cring the charges seriatim. The im- 
peachment was voted and sent up to the Ixirds, but was there 
dismissed. On the death of the king Somers retired almost 
entirely into private life. He w'as president of the Royal 
Society from 1699 to 1704. He was, however, active in 1702 in 
opposing the Occasional Conformity Bill, and in 1 706 was one 
of the managers of the union with Scotland. In the same year 
lie (tarried a bill regulating and improving the proceedings of the 
law courts. He was made president of the council in 1708 upon 
the return of the Wliigs to power, and retained the office until 
their downfall in 1710. He died on the 26th of April 1716. 
Somers w’as never married, but left two sisters, of whom the 
eldest, Mary, married Charles Cocks, whose grandson, Sir Charle-s 
Cocks, bart., became the second Lord Somers in 1784, the title 
subsequently descending in this line. 

For a contemporary character of Somers Addison's paper in the 
Freeholder for the 14th of May 1710 sliould be referred to; and 
there is in Macaulay's History (iv. 5,^) an eloquent and worthy 
tribute to his stainless character and comprehensive learning. A 
catalogue of his publications will be found in Walpole's Rovd and 
Noble Authors. (O. A.) 

SOBIERSET, EARLS AND DUKES OF. In the 1 ith century 
Somer.set and Dorset were under the juri.sdiction of one sheriff, 
and for a considerable period titles derived from each of these 
shires were borne by the .same person. (Sec Dorset, Earls, 
Marque.sses and Dukes of.) 

The earldom of Somerset in the Beaufort family dated from 
1397, in which year it was granted by Richard II. to John 
Beaufort {c. 1373-1410), the eldest t)f the three illegitimate, but 
afterwards legitimated, sons of John of Gaunt, duke of Lancaster, 
by Catherine, wife of Sir Hugh Swynford, and daughter of Sir 
Payne Roelt. He was follow’cd in the earldom successively by 
his three sons : Henry, who died unmarried in 1418; John (1404- 
1444), who in 1443 was created carl of Kendal and duke of 
Somerset, both of which titles became extinct at his death; 
and Edmund, who was created earl of Dorset in 1441, marquess 
of Dorset in 1443, and duke of Somerset in 1448. (Sec Somerset, 
Edmund Beaufort, Duke of.) On the execution of Edmund^s 
son Henry, 5th carl and 2nd duke of Somerset, by the Yorkists 
in 1464, his titles were forfeited by act of parliament; but his 
brother Edmund was from that date styled duke of Somerset 
by the Lancastrian party till his death in May 1471; when the 
house of Beaufort became extinct. (See Beaufort.) In 1499 
Henry VII. nominated his infant son Edmund to the dukedom 
of Somerset at his baptism, but the child, who died within a few 
months, was probably never formally created a peer; the title, 
conjoined with the dukedom of Richmond, was, however, borne 
by Henry Fitzroy, illegitimate son of Henry VIIL, from 1525 till 
his death without heirs in 1536. 

Edward Seymour, duke of Somerset (q.v.), known as the 
Protector, was the first of the line of dukes to which the holder 
of the title at the present day belongs, having been created 
Viscount Beauchamp of Hache, Co. Somerset, in 1536; earl 
of Hertford in 1537; apd in 1547 Baron Seymour and duke of 
Somerset. IBs b^urs, whi(^ were entailed on the issue of 
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his second in priority to that of his first marriage, being forfeited 
by attainder m 1552, Robert Carr became earl of Somerset (q.v.) 
in 1613, but died without male issue in 1645, when llis title 
became extinct. A ^curious incident in the history of this title 
was the grant by Charles 1 . in 1644 of a commission to Edward 
Somerset, son of Henry, jst marquess of Worcester, empowering 
him to fill up certain blank patents of peerage with a promise of 
the title of duke of Somerset for himself. Aher the Restoration 
this instrument was cancelled in consequence of a resolution 
of the House of Lords declaring it to be “ in prejudice to the 
peers ”; and the grantee, who had meantime succeeded to the 
marqiiessatc of Worcester, surrendered his claim to the dukedom 
of Somerset in September 1660. In the same month the duke- 
dom of Somerset and barony of Seymour were restored to William 
Seymour (1588 -1660), great-grandson of the l^rotectur, who in 
1621 inherited the titles of earl of Hertford and Baron Beau- 
champ which had been granted to his grandfather Edward 
Seymour in 1559, and who, in 1640, had himself been created 
marquess of Hertford. This nobleman, who in early life had 
incurred the displeasure of James I. by marrying the king’s 
cousin, Lady Arabella Stuart, and had been imprisoned in the 
Tower for the offence, had later an exceptional claim on the 
gratitude of the royal house of Stewart, for he fought with distinc- 
tion on the Royalist side in the civil war, and was one of fouHords 
(the others being the duke of Richmond, and the earls of Lindsey 
and Southampton) who petitioned the Commons to be allowed 
to assume responsibility for the actions of Charles I. and to suffer 
death in his place. He died in November 1660, a few weeks after 
his restoration to the dukedom, and, having outlived his three 
eldest sons, was succeeded by his grandson William, 3rd duke 
of Somerset {c. 1651-1671). As the latter died unmarried, his 
sister Elizabeth brought to her husband, Thomas Bruce, 2nd 
earl of Aile.sbury, the great e.sUites of Tottenham Park and 
Savernake Forest in Wiltshire ; while the Somerset tide devolved 
on John Seymour {c. 1628-1675), the 2nd duke’s fifth and 
youngest son. At the death of the latter without issue in April 
"1675 marquessate of Hertford became extinct, and his cousin 
Francis Seymour (1658-1678) became 5th duke of Somerset. 
This nobleman was the eldest surviving son of Charles Seymour, 
2nd Baron Seymour of Trowbridge, whose father Sir Francis 
Seymour (r. 1590-1664), a younger brother of the 2nd duke 
of Somerset, was created a baron in 1641. 

Charles Seymour, 6th duke of Somerset (1662-1748), 
succeeded his brother Francis, the 5th duke, when the latter 
was shot in 1678 at the age of twenty, by a Genoese gentleman 
named Horatio Botti, whose wife Somerset was said to have 
insulted at Lerici. Charles, who thus inherited the barony of 
Seymour of Trowbridge along with the dukedom of Somerset, 
was educated at Trinity College, Cambridge; and in 1682 he 
married a great heiress, Elizabeth, daughter of Jocelinc Percy, 
earl of Northumberland, who brought him immense estates, 
including Alnwick Castle, Petworth, Syon House and North- 
umberland House in London. (See Northumberland, Earls 
AND Dukes of.) In 1683 Somerset received an appointment 
in the king’s household, and two years later a colonelcy of 
dragoons ; but at the revolution he bore arms for the prince of 
Orange. Having befriended Princtss Anne in 1692, he became 
a great favourite with her after her accession to the throne, 
receiving the post of master of the horse in 1702. Finding him- 
self neglected by Marlborough, he made friends with the 'Tories, 
and succeeded in retaining the queen’s confidence, while his 
wife replaced the duchess of Marlborough as mistress of the 
robes in 1711. In the memorable crisis when Anne was at the 
point of deatli, Somerset acted with Argyll, Shrewsbury and other 
Whig nobles who, by insisting on tlieir right to be present in the 
privy council, secured the Hanoverian succession to the Crown^ 
He retained the office of master of the horse under George L 
till 1716, when he was dismissed and retired into private life; 
he died at Petworth on the 2nd of December 1748. The duke’.s 
first wife having died in 1722, he married secondly, in 1726, 
Charlotte, daughter of the 2nd earl of Nottingham. He was a 
remarlmbly hsmdsome man, and inordinately fond of taking a 
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conspicuous part in court ceremonial; his vanity, which earned 
him the ??obriquet of “ the proud duke,” was a byword among his 
contemporai^ies and was the subject of numerous anecdotes; 
Macaulay’s description of him as “ a man in whom the pride of 
birth knd rank amounted almost to a disease,” is well known. 
His son Algernon (1684-1750), by his first wife Elizabeth Percy, 
was called to the House of Lords as Baron Peny in 1722; and 
after succ'eeding his father as 7tli duke of Somerset in 1746, was, 
on account of his maternal desc^ent, created Baron Warkworth 
and earl of Northumberland in 174^, with remainder to Sir 
Hugh Smithson, husband of his daughter Elizabeth; and also 
Baron Cockermouth and earl of Egremont, with remainder to 
the children of his sister, Lady Catherine Wyndham. At his 
death without male issue in February 1750 these titles therefore 
passed to different families in accordance with the remainders 
m the patents of their creation; the earldom of Hertford, the 
barony of Beauchamp, and the barony of Seyfnour of Trowbridge 
became extinct; and the dukedom of Somerset, together with 
the barony of Seymour, devolved on a distant rottsin, Sir Edward 
Seymour, 6th baronet of Berry Pomeroy, Devonshire. (See 
Seymour, or St Maur.) 

The Seymours of Berry Pomeroy were the elder branch of 
the family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes- 
sion to the titles and estates until after the failure of the issue 
of his second marriage (see above), whidi failure 0(Turrc(l on 
the death of the above-named Algernon, 7th duke. Sir Edward 
Seymour (1695 1757), who thus l)ecame 81 h dtike of Somerset, 
was grandson of Sir Julrnund Seymour, Speaker of the House of 
Commons in the reign of Charles 11 . His two sons succeeded in 
turn to the dukedom, and his grandson Edward Adolphus, nth 
duke (177 5-1^5 was a matliematician and scientist of some 
distinction. The latter’s son Edward Adolphus, i2lh duke 
(1804-1885), was educated at Eton and Christ Church, Oxford, 
and frdm 3850 till he succeeded to the peerage in 1855 was a 
Li^ral member of the House of Commons as Lord Seymour, 
first for Okehampton, and afterwards for Totnes. He held 
various offices in Lord Melbourne’s administration from 1835 
1841 ; was a member of Lord John Russell’s cabinet in 1851 ; and 
first lord of the admiralty from 1859 to 1866. In 1863 he was 
created Earl St Maur of Berry Pomeroy. He refused to join 
W. E. Gladstone’s ministry in 1868, but he gave independent 
support to the chief measures of the government. He died in 
November 1885. In 1830, while still Lord Seymour, he married 
Jane Georgiana, youngest of the three celebrated daughters of 
Thomas Sheridan, who was the “ Queen of Beauty ” at the 
famous Eglintoh Tournament in 1830. The duke was the 
author of Christian Theology and Modern Scepticism (1872), and 
Monarchy and Democracy (1880). As his two sons both died 
unmarried in his lifetime, the family titles, except the earldom 
of St Maur, which became extinct, devolved on his two brothers 
successively; the younger of whom, Algernon Percy Banks, 14th 
duke (1813-1894), was succeeded by his son Algernon (b. 1846) 
as 15th duke of vSomerset, 

The title of Earl St Maur adopted by the 12th duke in 1863 
is said to have been the original form of the family name Of 
which Seymour wns a later corruption, and since the la,st- 
mentioned date it has been assumed as the family surname of 
the dukes of Somerset. 

See Seymour, or St Maur, and the authoritie.s there cited. 

(R. J. M.) 

SOMERSET, EDMUNB BEAUFORT, Duk£ of {c. 1404-1455), 
was th6 younger son of Johrl, earl of J^merset, and grandson of 
John df Gaunt, duke of Lancaster. He was taken prisoner at 
Ba\ig6 in 1421 during his first campaign, and did not return to 
England till 1431. He was then styled earl of Mortam, and in 
1432 was one of the envoys to the council of Basel. Iri 1436 he 
served at the relief of Calais, two years later fic commanded 
with some success in Maine, and in 1440 recovered Harfleur. 
Next year he was rtiadh' earl, and in ^443 tnarque.ss of Dorset. 
In 1444" "the death of his elder brother he bacame duke of 
Somerset. As head of the Beaufort party he Was the rival of 


Richard of York, whom in 1446 he Superseded as lieutenant of 
France. He lacked statesmanship, and as a general could do 
nothing to .stop French succes.ses. The lof^ of Rouen and 
Normandy during the next four years was precipitated by his 
incompetence, and his failure naturally made hirtl a special 
object of Yorkist eensuro. The fall of Suffolk left Somerset 
the chief of the king’s ministers, and the Commons in vain peti- 
tioned for his removal in January 1451. In spite of York’s 
active hostility he maintained his position till Henry’s illness 
brought his rival the protectorate in March 14^4. For a year 
he was kept a prisoner in the Tower “ without any lawful pro- 
cess.” On the king’s recovery he was honourably discharged, 
and restored to his office as captain of Calais. M istrtist of Somet- 
set was York’s excuse for taking up arms. The rivalry of the 
two leaders was ended by the defeat of the Landistrians and 
death of Somerset at St Albans on the 22nd of May 1455, 
Though loyal to his family, Somerset was without capacity as a 
leader. It was a misfortune for Henry VI. that circumstances 
should have made so weak a man his chief minister. Thomas 
Basin, the French chronicler, describes Somerset as a handsome, 
courteous and kindly man. By his wife, Eleanor, daughter and 
co-heiress of Richard Beauchamp, eari of Warwick, he had two 
sons, Henry and Edmund, who were executed by Edward IV. 
after the battles of Hexham and Tewkesbury. 

For further information sec Sir James Ramsay's Lancaster and 
York (Oxford, 1892), and C. Oman’s Political History of England, 
with authorities tlioic oited. (C. L. K.) 

SOMERSET, EDWARD SEYMOUR, Duke 0F(r. 1506-1552), 
protector of ICngland, born about 1506, was the eldest sur\9ving 
son of Sir John Seymour of Wolf Hall, Wiltshire, by his wife 
Margaret, elde.st daughter of Sir Tleniy^ Wentworth of Nettlestcd, 
Suffolk. The Seymours claimed descent from a companion of 
William the Conqueror, who took his name from St Maur-sur- 
Ix)ire in Touraine; and the prt)tcclor’s mother was really de- 
scended from Edward III. His father was knighted by Henry VI I . 
for his services against the Cornish rebels at Blackheath in 
1497, was present at the two interviews between Henry VIIL and 
Francis 1 . in 1520 and 1532, and died on the 21st of December 
1536. Edward was “ enfant d’honheur to Mary Tudor at her 
marriage with Louis XII. in 1514, served in Suffolk’s campaign 
in France in 1 523, being knighted by the duke at Roze on the 
ist of November, and accompanied Wulsey on his embas.sy to 
France in 1527. Appointed esquire of the body to Etenry VIII. 
in 1529, he grew in favour with the king, who visiteci his manor 
at Elvetham in Hampshire in October 1535. On the 5th of 
June 1536, a week after hi.s sister Janets marriAge to Henry, 
he was created Viscount Beauchamp of Hache in Somerset, 
and a fortnight after Edward VI.’s birth in October 1537, he 
w'as rai.scd to the earldom of Hertford. 

Queen Jane’s death w'as a blow to his pro.spccts, and in 1538 
he was dc.scribcd as being ” young and wise ” but of “ Slnah 
power.” He continued, however, to rise in political importance. 
In 1541, during Henryks absence in the north, Hertford, Cranmer 
and Audley had the chief management of affairs in London; 
in September 154^ he was appointed warden of the Scottish 
marches, and a few months later lord high admiral, a post which 
he almost immediately relinquished in favour of the fuUife duko 
of Northumberland (^r.w.). In March 1544 he was made lieu- 
tenant-general of the north and instructed to punish the Scots 
for their repudiation of the treaty of marriage between Prince 
Edward and the infant Mary Queen of Scots. He fanded at 
Leith in May, captured and pillaged Edinburgh, and 'returned a 
month later. In July he was appointed lieutenairt of the realm 
under the queen regent during Henry’s absence at Boulogne, but 
in August he joined the king and was present at the surrender 
of the town. In the autumn he was one of the commissioners 
.‘;ent to Flander.s to keep Charles V. to the terms of his treaty witli 
England, and in January 1545 he was placed in command at 
Boulogne, where oh the 26th he brilliantly repelled an attempt 
of Marshal de Biez to recapture the town. In May he was o^ce 
more ^pointed lieutcnanl-geilefal in the nprth to avenge the 
Scottfen Vffctoty' at AfKituih Moor; this he did fey a savage foray 
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into Scotland in SepteitHyet. In March !r546 he was sent back 
to Boulogne to supersede Surrey, whose command had not been 
a success; and in June he was engaged in negotiations for peace 
with France and for the delimitation of the English conquests. 
From October to the end of Henry’s reign he was in attendance 
on the king, engaged in that unrecorded struggle for predomi- 
nance Which was to determine the complexion of the got’crnment 
during the coming minority. Personal, political and religious 
rivalry separated him and Lisle from the Howards, and Surrey’s 
hasty temper precipitated his own and his father’s ruin. They 
could not acquiesce in the Imperial ambassador’s verdict that 
Hertford and Lisle were the only noblemen of fit age and capacity 
to carr)^ on the government; and Surrey's attempt to secure the 
predominance of his family led to his own execution and to his 
father’s imprisonment in the Tower. 

Their overthrow had barely been accomplished when Henry 
VIIL died bh the 28th of January 1547. Preparations had 
already been made for a furl her advance in the ecclesiastical 
reformation and for a renewal of the design upon Scotland; imd 
the new government to some extent proceeded on the lines which 
Chapuys anticipated that Henry VIII. would have followed had 
he lived. He had no statutory power to appoint a protector, 
but in the council of regency which he nominated Hertford and 
Lisle enjoyed a decisive preponderance; and the council at its 
first meeting after Henry’s death determined to follow precedent 
and appoint a protector. Hertford was their only possible choice ; 
he* represented the predominant party, he was Ed^va^d VI.’s 
nearest relative, he was senior to Lisle in the peerage and 
superior to him in experience. Seven weeks later, however, after 
Lord Chancellor Wriothesley, the leading Catholic, had been de- 
prived of office Hertford, who had been made duke of Somerset, 
succeeded in emancipating himself from the trammels originally 
imposed on him as protector; and he became king in evei^hing 
but name and prestige. 

His ideas were in striking contrast with those of most Tudor 
statesmen, and he used his authority to divest the government 
of that apparatus of absolutism which Thomas Cromwell had 
perfected. He had generous popular sympathies and was by 
nature averse from mercion. “ What is the matter, then ? ” 
wrote Paget in the midst of the commotions of 1 549, “ By my 
faith, sir, . * * liberty, liberty. And your grace would have too 
much gentleness.” In his first parliament, which met in 
November 1547, he procured the repeal of all the heresy laws and 
nearly all the treason laws passed since Edward III. Even with 
regard to Scotland he had protested against his instructions of 
1544, and now ignored the claim to suzerainty which Henry VIII. 

revived, seeking to win over the Scots by those promises 
of autonomy, free trade, and equal privileges with England, 
which many years later eventually reconciled them to union. 
But the Scots were not thus to be won in 1547 : “ What would you 
say,” asked one, “ if your lad were a lass, and our lass were a 
lad ? ” and Scottish sentiment backed by Roman Catholic 
itlfluence and by French intrigues, money and men, proved too 
strong for Somerset’s amiable invitations. The Scots turned 
a deaf ear to his persuasions; the protector led another army into 
Scotland in September 1547, and won the battle of Pinkie 
(Sept. 10). He trusted to the garrisons he established throughout 
the Lowlands to wear down Scottish opposition; but their 
pressure was soon weakeiied by troubles in England and abioad, 
and Mary was transported to France to wed Francis 11 . in 

merset apparently thought that the religious question 
could be settl^ by pubKc discussion, and throughout 1547 and 
1548 England went as it pleased so far as church services were 
oonc^ed; all sorts of ej^periments wefe tried, and the country 
was irivblved in a grand theological debate, in which Protestant 
refugees imm abroad ha^ltened to join. The result convinced 
the protector that the gtri^mment must prescribe one uniform 
order which all should fa^ persuaded or constrained to obey; 
but the first Book of Common PTayer, Which was imposed by 
the Arsrt Att of ithifbrtwitjr in 1549, was a studious compromise 
between the new and the old learning, very different from Mie 


aggressive Protestantism of the second book imposed aft^ 
Somerset had been removed, in 1552. The Calholib risings in 
the west in 1549 added to Somerset’s difficulties, but Were not 
the cause of his faU. The factious and treasonable conduct of 
his brother, the lord high admiral, in whose execution (March 
20, 1549) the protector weakly acquiesced, also impaired his 
authority; but the main cause of his ruin was the divergence 
between him and the majority of the council over the questions 
of constitutional liberty and enclosures of the commons. The 
majority scouted Somerset’s notions Of liberty and deeply 
resented his championship of the poor against greedy landlords 
and capitalists. His efforts to check enclosures by means of 
parliamentary legislation, royal proclamations, and commissions 
of inquiry were openly resisted or secretly foiled; and the 
popular revolts which their failure provoked cut the ground 
from Somerset’s feet. He was divided in mind between his 
sympathy With the rebels and his duty to maintain law and 
order, France, which was bent on ruining the protector’s 
schemes in Scotland and On recovering Boulogne, seized the 
opportunity 10 declare War on August the 8th; and the outlying 
forts in the Doulonnais fell into their hands, while the Scots 
captured Haddington. 

These misfortunes gave a handle to Somerset’s enemies^ 
Warwick combined on the same temporary platform Catholics 
who resented the Book of Common Prayer, Protestants who 
thought Somerset’s mildness paltering with God’s truth, and the 
wealthy classes as a whole. 1 n September he concerted measures 
with the ex-lord-chancellor Wriothesley; and in October, after 
a vain effort to rouse the ‘masses in his favour, Somerset was 
deprived of the protectorate and sent to the Tower. But the 
hostile coalition broke up as soon as it had to frame a construc- 
tive policy; Warwick jockeyed the Catholics out of the council 
and prepared to advance along Protestant lines. He could 
hardly combine proscription of the Catholics with that of Somer- 
set, and the duke was released in February 1550. For a time 
the rivals seemed to agree, and Warwick’s son married Somerset’s 
daughter. But growing discontent with Warwick made Somer- 
set too dangerous. In October 1551, after Warwick had been 
created duke of Northumberland, Somerset was sent to the Tower 
on an exaggerated charge of treason, which broke down at his 
trial. He was, however, as a sort of compromise, condemned 
on a charge of felony for having sought to effect a change of 
government. Few expected that the sentence would be carried 
out, and apparently Northumberland found it necessary to 
forge an instruction from hklward VI. to that effe(^t. Somerset 
was executed on the 22nd of January 1552, dying with exemplary 
patience and fortitude. His eldest son by his second wife was 
re-created earl of Hertford by Elizabeth, and his great-grandson 
William was restored as 2hd duke of Somerset in 1660. His 
children by his first wife had been disinherited owing to the 
jealousy of his second; but their descendants came into the titles 
and property when the younger line died out in 1750. 

See A. F. Pollard's England under Protector Somerset (1900; full 
bibliography, pp. 327-339). also his article in Diet. Nat. Biog. and 
vol. vi. of Political History of Bnglar^d {1910). (A. F. PJ) 

SOMERSET, AOBERT CAESR (or Ker), Earl 6f (c. 1590-1645), 
Scottish politician, the date df whose birth is unrecorded, was a 
younger son of Sir Thomas Ker of FemichurSw by his second wife, 

J anet, sister Of Sir Walter Scott of Buccleuch. He accompanied 
ames 1. a^page to. England, but being then discharged from the 
royal service, sought for a time to make his fortune in France. 
Returning to he hiif)pOned to break his arm at a tilting 

match, at which James ipiras present, and Was recognized by Ihfc 
king. Entirely devoid of all high intellectual qualities^ Carr Waa 
endowed with good looks, excellent spirits, and considcrabie 
personal accomplishments. These advantages were sufficient 
for James, Who knighted the young man and at once took him 
into favour. In 1607 an opportunity enabled the king to confer 
upon him a more substantial mark of his affection. Sir W. 
Raleigh had through his attainder forfeited his life-interest in 
the ihanor of SherTOrne, but he had previously executed a cott- 
veyance by whic^ the property iim to pass oh hb death to hb 
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eldest son. This document was, unfortunately, rendered worth- 
less by a flaw which gave the king eventual possession of the 
property. Acting on Salisbury’s suggestion, James resolved to 
confer the manor on C’arr. The case was ^rgued at law, and 
judgment was in 1609 given for the Crown. Lady Raleigh 
received some compensation, apparent 1 \' inadequate, and Carr 
at once entered on possession. Hi^. influence was already such 
that in 1610 he persuaded the king to dissolve the parliament, 
which had shown signs of attacking the Scottish favourites. 
On the 25th of March 1611 he was created Viscount Rochester, 
and subsequently a privy councillor, while on Lord Salisbury’s 
death in 1612 he began to act as the king's secretary’. On the 
3rd of November 1613 he was advanced to the earldom of Somer- 
set, on the 23rd of December was appointed treasurer of Scotland, 
and in 1614 lord chamberlain. He supported the earl of North- 
ampton and the Spani.sh party in opposition to tlic old tried 
advisers of the king, such as Lord Chancellor Ellesmere, who were 
endeavouring to maintain the union with the Protestants abroad, 
and who now in 1614 pushed forward another candidate for the 
king’s favour. Somerset, whose head was turned by the sudden 
ri.se to power and influence, became jealous and peevish, and 
feeling his position insecure, obtained in 1615 from the king a full 
pardon, to which, however, the chancellor refused to put the 
Great Seal. He still, however, retained the king’s favour, luid 
might possibly have remained in power for some time longer 
but for the discovery of the murder of Sir Thomas Overbury. 
Before 1609, while still only Sir Rolierl Carr, Somerset luid 
begun an intrigue with Lady Essex. Supported by the king, 
the latter obtained a decree of nullity of marriage against Lord 
Essex in September 1613. and in December she married the carl 
of Somerset. Ten days before the court gave judgment, Sir 
Thomas Overbury, who apparently knew facts concerning Lady 
Essex which would have been fatal to her success, and had been 
imprisoned ip the Tower, was poisoned. No idea seems to have 
Ixien entertained at the time that Lady E^sex and her future 
husband were implicated. The crime, however, was not dis- 
closed till September 1615. Coke and Bacon were set to unravel 
the plot. After four of the principal agents had been convicted 
and punished, the earl and countess were brought to trial. The 
latter confessed, and of her guilt there can be no doubt. Somer- 
set’s share is far more difficult to discover, and probably will 
never be fully known. The evidence against him rested on mere 
presumption, and he consistently declared himself innocent. 
Probabilities are on the whole in favour of the hypothesis that he 
was not more than an accessorv* after the fact. James, who had 
been threatened by Sumer.sct with damaging disclosures, let 
matters take their course, and both earl and couiiteis were hmnd 
guilty. The .sentence was not carried into effect against citlicr 
culprit. 'Fhc countess was pardoned immediately, but both 
remained in the Tower till January 1622. The carl appears to 
have refu.sed to buy forgiveness by concessions, luid it was not 
till 1624 that he obtained his pardon. He only once more 
emerged into public view when in 1630 be was prosecuted in the 
Star Chamber for communicating a pajier of Sir Robert Dudley’s 
to the earl of Clare, recommehding the establishment of arbitrary 
government. He died in July 1645, leaving one daughter, 
Anne, the sole issue of his ill-fated marriage, afterwards wife of 
the I St duke of Bedford. 

the article by S. R. Gardiner in Diet. Nat. Diag.f with authori- i 
tics there cited, and the game author’s History of England', Stato \ 
Trials, 11. ; Life and Letters of Bacon, cd. by Spodding; Studies in Eng, ! 
Hist., hy Gairdner and Spedding. i 

80111111$]^, LORD ROBERT EDWARD HENRY (1776-1842), 
British soldier, was the third son of the 5th duke of Beaufort, 
dnd elder brother of Lord Raglan. Joining the 15th Light 
Dragoons in 1793, he became captain in the following N ear, and 
recci%*ed a majority after serving as aide-de-camp to the duke of 
York in the Dutch expedition of 1790. At the end of i8qo he 
became a lieutenant-colonel, and in 1801 received the command 
of the 4in Light Dragoons. From 1799 to 1802 lie represented 
the Monmouth boroughs in the House of Commons, and from 
1803 to 1823 sat for Gloucestershire. He commanded his 
regiment at the battles of Talavcra and Busaco, and in 1810 j 


received a colonelcy and the appointment of A.D.C. to the king. 
In 1811, along with the 3rd Dragoon Guards, the 4th Light 
Dragoons fought a notable cavalry action al Usagre, and in 
1812 Ix)rd Edward Somerset was engaged in the great charge of 
Le Marchant’s heavy cavalry at Salamanca. His conduct on 
this occasion (he captured five guns at the head of a single 
squadron) won him further promotion, and he made the remain- 
ing campaigns as a major-general at the liead of the Hussar 
brigade (7th, loth and 15th Hussars). Al Orlhes he won further 
distinction by his pursuit of the enemy; he was made K.C.B., 
cand received the thanks of parliament. At Waterloo he was in 
command of the Household Cavalry Brigade, which distinguished 
itsedf not less by its stern and patient endurance of tlie enemy’s 
fire than by its celebrated charge on tlie cuirassiers of Milhaud’s 
c »rps. 'J’hc brigadier was particularly mentioned in Wellington’s 
(lespatclics, and received the thanks of parliament as well as the 
Maria Thoresa and other much-prized foreign orders. He died 
a general and G.C.B. in 1842. 

SOMERSETSHIRE, a south-western county of England, 
bounded N. and N.W. by the Bristol (Channel, N. and N.fl by 
Gloucestershire, N.E. and E. by Wiltshire, S.E. by Dorsetshire, 
S.W. and W. by Devonshire. The area is i630’3 sq. m. In 
.'hape the county resembles an ill-drawn crescent, curving inward 
wiiorc Ikidgwater ]lay bends south-west and broader at its 
eastern than at its western horn, ft falls into three natural 
divisions, being in fact a broad alluvial plain bordered by two 
bill-regions. The Mendip range, breaking off from the high 
ground near Wiltshire, extends north-west towards the channel, 
v/here it ends wiih Brean Down; while the island of Steep Holm 
stands as an c.utpost between the heiglits of Somerset and 
Glamorgan. The summit of the Mendips is a long table-land, 
reaching an extreme height, towards the western end, of Jo68 ft. 
ill fllack Down, sloping away gently towards the lower hills of 
the north, but rising on the south in an abrupt line, broken by 
many coombes or glens; the most striking of which are the cliffs 
( f Ebbor Rocks, near Wells, and the gorge of Cheddar (g.v.), 
which winds for nearly a mile between huge and fantastic rocks. 
South of the Mendips lies a broad plain watered by the Parrett 
and the Brue, and known generally as Sedgemoor, but with 
different names in different parts. This plain, intersected by 
ditches known as rhines, and in some parts rich in peat, is broken 
l>v is(daled hills and lower ridges, of which the most conspicuous 
arc Brent Knoll near Burnham, the Isle of Avalon, rising with 
Glastonbury lor as its LigUesl point, and the long low ridge of 
Bolden ending to llic wi st in a steep bluff. West of Sedgemoor 
the second great region of hills extends from Devonshire to the 
sea. It consists ot the Black Down, firendon and Quantock 
hills, with fCxinoor Forest {q.v.) in the extreme west. This 
entire district is famous for the grandeur of its bjire and desolate 
moors, and the bold outlines and lieight of its mountains; the 
chief of which are Dunkery, in Exmoor (1707 ft.); Lype Hill, the 
westernmost point of the Brendon range (1391 ft.); and Will’s 
Neck, among the Quantucks ( 1 261 ft .). The two principal river.s 
of Somerset arc the Avon and the Parrett. The Avon, after 
forming for a short distance the boundary with Wiltshire, crosses 
the north-eastern corner of the county, encircling Bath, and 
forms the boundary with Gloucestershire till it reaches the sea 
6 m. beyond Bristol. It is navigable for barges as far as Bath. 
The Parrett from South Perrott in Dorset, on the borders of 
Somerset, crosses the centre of the county north-westwards by 
Bridgwater, receiving the Yeo and Cary on the right, and the 
Isle and Tone on the left. Among other streams are the Axe, 
which rises at Wookey Hole in the Mendips and flows north- 
westward along their base to the Bristol Cliannel near Blackrock; 
the Brue, which rises to the east of Bruton, near the borders 
of Wiltshire, and enters the Bristol Channel near the mouth of 
the Parrett; and the Exc (w'^h its tributary the Barle), which 
rises in Exmoor forest and passes sOttthward into Devon. Some 
of the Somersetshire streams, especially the Exe and Barle, are 
in high favour with trout fishermen. Weston-super-Mare is a 
flourishing seaside resort, and Minehead and other coast villages 
are also frequented. 



The oldest formation in the county is the r>evnT,i<i« 
which extends eastwards from Devonslure across 
Brendon and guaniock hills, and consists of aaiSsWc 
and limestones of marine origin. Throia Ked & 
supposed estuarine or lacustrine equivalent of the Di-vonf-fn* 
series of red sandstones, marls and conglonerales whirl rise as 


country (Cheddar' Clifls, &c.) and in the Av™Yoti; 6“ 
super-Mare it contains volcanic rocks. Tlic Coal «i 

Radstock district (largely concealed by Trias and new r,irlo 
consist oi two series of coal-bearing sandstones and slWies i 

by -tile Pennant Sandstone; locally the beds have binn 
folded and faulted, as at Vobster. Indetid. all iUa 
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hitherto mentioned were folded into anticlines* and 
the deposition of the Triassic rocks. Tliese consist of mar^ 
sandstones, breccias and conglomerates, which spread bvecul^l 
over the edges of the older rocks; the so-called Dolonitic a ^ 
glomerate is an old shingle-beacli of Triassic (Kom>or 
The Rhaetic beds are full of fossils and mark the nrsl invaM 
the district by the waters of the J urassic sea. I'lic Lias consists^ 
clays and limestones; the latter are quarried anti are famous lor theu4 
ammonites and reptilian remains. Above the Lias conics the Lower Yl, 
or Bath Oolite Series (Inferior Oolite group, Fuller's Earth and 
Great Oolite group), chiefly clays and oolitic limestone; the famous 
Bath Stone is got from the Great Oolite. The Oxford Clay is the 
chief member of the Middle or Oxford Oolite Series. Above thc^se 
follow the Upper Cretaceous rocks^ including the Gault, Upper 
Greensand and Chalk, which extend into the county fiom Wiltshire 
near Frome and Irom Dorset near Chard. There are apparently 
no true glacial dciposits. Low-lying alluvial flats and peat bogs 
occupy much of the surface w'cst of Glastonbury. Caves in tlie 
Carboniferous Limestone {e.g. Wookey Hole, near Wells) have 
yielded Heist ociuie mammalia and jialaeolitliic imjilemenls. The 
thermal waters of Bath (120“ I*'.) arc rich in calcium and sodium 
sulphates, &c. The cln<jf minerals are coal, freestone and limestone, 
and ores of lead, zinc and iron. 

Agriailture . — The climate partakes of the mildness of the south- 
western counties generally. A high jiroportiou, exceeding four- 
fifths of the total area of the county, is under cultivation. In a 
county where cattlc-fccding and dairy-farming are t he ’principal 
branches of husbandry, a very large area is naturally devoted to 
pasture ; and there are large tracts of rich meadow land along the 
rivers, where many of the Devonshire farmers jilaco their herds to 
graze. Floods, however, are common, and the Somerset Drainage 
Act was passed by parliament on the nth of June 1877, providing 
for the appointment of commissioners to take measures for tlie 
drainage of lands in the valleys of the Parrott, I.slo, Yeo, Brue, Axo, 
Cary and Tone. Cheese is made in various parts, notably the famous 
Cheddar Cheese, which is made in the farms lying soutl> of the 
Meiidips. Sheep-farming is practised both in the lowlands and on 
hill pastures, Leicesters and Southdowns being the favourite breeds. 

In the Vale of Taunton heavy crops of wheal arc raised; this grain, 
barley and oats being raised on about equal areas. Turnips, 
swedes and mangolds occupy most of the area under green crops. 
Somerset ranks alter Devon and Hereford in the extent of its apple 
orchards, and the cider made from these apples forms the common 
drink of the peavsantry, besides being largely exported. Wild deer 
are still found on Exmoor, where there is a peculiar breed of ponies, 
hardy and small. The Bristol Channel and Bridgwater Bay abound 
in white- and shell-fish; salmon and lierring are also caught, the 
principal fishing stations being Porlock, Minehead and Watchet. 

Other Industries. — Coal, from the Mendips, and freestone, largely 
quarried near Bath, are the chief mineral products of Somerset, 
^though brown ironstone, zinc, limestone and small quantities of 
slate, gravel, sand, sulphate of strontia, g3q)sum, ochre, Fuller's earth, 
marl, cement, copper and manganese are also found, l^ead mining 
is carried on near Wellington, and lead washing in the Mendips; but 
these industries, like the working of spathose iron ore among the 
Brendon hills, are on the wane. The cnief manufactures are those 
of wooUon and worsted goods, made in a large number of towns; 
silk made at Frome, Taunton and Shepton Mallet; gloves at Yeovil, 
Stoke, Martock and Taunton ; lacc at Chard ; linen and sailcloth at 
Crewkerne; horsehair goods at. Bruton, Castle Cary and Crewkerne; 
crape at Dulverton and Shepton Mallet. Tobacco, snulT and spirits 
arc also manufactured; and there are large potteries at Bridgwater, 
where the celebrated bath-brick is made, and at We iton-super- 
Mare; carriage works at Bath and Bridgwater; engineering and 
machine-works also at Bridgwater. On the Avon, copper and iron 
are smelted, while several other rivers provide power for cotton, 
worsted and paper mills. The bulk of the export trade passes 
through Bristol, which is situated mainly in Gloucestershire, though 
it has large docks on the Somerset side of the Avon, and others at 
portisheacl. 

Communication . — Somerset is well furnished with railways. 
The Great Western runs between Frome, Radstock, Bath ant^ 
Bristol, and from Brinttol it curves south-west through Weston and 
Bridgwater to Taunton, dividing there and passing on into Devon. 
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Kt&nd ml'e to AxLnster in Devon, and the ?o*mOT’ 

to Shepton Mallrt via rLJS 
Sth ^'" 1 ? Bradford in wSwrTto 

PopulahOH and Administration.— The area of the ancient 
ooumy IS 1,043,409 acres, with a population in 1891 of aSa iti 

brnh /nm! ‘“'■“URhs are-Bath, a city and county 

ni 49 > 839 ). Bridgwater (15,200) Chard 

YS'S^ii'^Th; Taunton (2, 087). WeSl’, a city (S)’ 
Yeovil (9861) The urban districts are— Btimham f^SoaV 
Clevedon (5900), Crewkerne (4226), Frome (ii,o?7) HiiThbridee 
^t-Til’ (**87). Midsomer Norton (5809), Minehefi 

Street (tots/w’Yh R“dsto<'k (3355), 'Shepton Mallet 
super f ^ Watchet (1880), Wellington (7282), Weston- 

may (^ 4 ' 7 )- Among other towns 

( 1975 ), (t 7 f), Castle Cary (1902), Cheddar 

in the (3512) and Wincan ton (1892). The couiity is 

It has one assizes are held at Taunton and Wells, 

sessional divisiort..^I{[P’*^‘|^ sessions, and is divided into 22 petty 
separate courts of ql ncroughs of Bath and Bridgwater have 
and those of TauntoS^ sessions and commission.s of the peace, 
sions of the peace. Tn^‘P^ Yeovil have separate comniis- 
Somerset is in the diocesl^f^ number of civil parishes is 485. 
parts in the dioceses of Bris®®-!^ and Wells, excepting small 
ecclesiastical parishes or distrk^d Salisbury; it contains 508 
seven parliamentary divisions — ^Nif^olly or in pait. There are 
Southern, Bridgwater and Weslem'**^, Wells, Frome, Eastern, 
ing one member; while the parliaiiy Ellington, each return- 
returns two members, and that of Tau¥y borough of Bath 
the county includes the greater part of the one member; and 
the parliamentary borough of Bristol. 'them division of 
History . — In the 6th century Somerset 
borderland between the Welsh and Saxons, the Ir debatable 
pushed their way slowly westward, fighting battles of whom 
raising fortifications at important points to secure their oly and 
lands. Their frontier was gradually advanced from the^ered 
the Parrett, and from the Parrett to the Tamar, Taunton Ito 
a border fort at one stage and Exeter at another. By 6^, 
Somerset had been conquered by the West Saxons as far as the 
Parrett, and there followed a struggle between the kingdoms of 
Wessex and Mercia, decided by a great victory of Ine in 710, 
which led to the organization of the lands east of the Parrett as 
part of the kingdom of Wessex. There were still occasional 
inroads by the Welsh, Taunton Castle being captured in 721, but 
from the 8th century the West Saxon kings were rulers of what 
is now known as Somersetshire. About this time the bishopric 
of Wells was founded, and the monastery of Glastonbury restored 
by Ine. The next hundred and fifty years were the period of 
Danish invasions. Egbert, king of Wessex, became Bretwalda 
or overlord of all England in 827, and under him Wessex with 
the other frontier kingdoms was organized for defence against 
the Danes, and later the assessment of dancgeld led to the sub- 
division of Wes!5ex for financial and military purposes, which 
crystallized into the divisions of hundreds and tithings, probably 
with the system of assessment by hidation. King Alfred’s vic- 
tory in 878, followed by tlie Peace of Wedmore, ended the incur- 
sions of the Danes for a time, but a hundred years later they 
were again a great danger, and made frequent raids on the west 
cfiast of ^merset. At some time before the Conquest, at a date 
usually given as iot6, though evidence points to a much earlier 
and more ^adual establishment, England was divided into shires, 
one of which was Somerset, and tradition gives the name of the 
first ewl as Hun, who was followed by Earnulf and Sweyn, son of 
Godwin. Tliere has been curiously little variation in the territory 
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included in tlie county, from the date of the Ghcld Inquest 
in 1084 to the second half of the 19th century, when certain 
minor alterations were made in the county boundary. Tliesc 
Imve been practically the only changes in the county boundary 
for yoo years, if we exc ept the exclusion of Bristol from the county 
jurisdiction in j 373. 

At the Conquest Somerset was divided into about 700 fiefs 
held almost entirely by the Ntjrmans. The king’s lands in 
Somerset were of great extent and importance, and consisted, in 
addition to tlic ancient demesne of the Crown, of the lands of 
Godwin and Earl Harold and Ukj estuU's of Queen Edith who died 
in 3074. The bishop of Winchester owned a vast property of 
which Taunton was the centre, and about one-tenth of the county 
was included in the esUtes of llie bbhop of Cuiitances, which were 
akin to a lay barony and did not descend as a whole at the 
bishop’s death. The churches of Glastonbury, Athehiey apd 
Muchelney .still owned vast lands, but Norman sp(3liation had 
deprived them of much that they had held before the Conquest. 
Among the great lay tenants who divided the conquered lands 
were the count of Murlain (the Conqueror’s jialf-brothcr), 
de Cora*lie.s, Walter de Douai, Roger Arundel and 
Mohun. About this time or a little later many N<irma^^ 
were built, sojnc of which have survived. 

Riclunont (near Wcat Harptrcii), Nunney, Earlcigljy 
Stoke Courcy, Taunton and Dunslcr were pro’^^ 
important. Soincrsct was very rich in boi 
Domesday, which points to a eonsulerablc^^^ Frome, MUiKirne 
before the Conquest ; Bath, Taunton, Ilc^ horoiurhs in 
Port, Bruton, Langport and Axbridgei at Yeovil. 
and there was the nucleus of a hox^jj^ygiy meeting-places 
Bchester and Taunton were giieriffs for Somerset and 
of the shire court. There we^t^ jj^criiT for each county was 
Dorset until 1566 when a sf Somerset, ar. part of the kingdom 
appointed. In the 7th ceiUie .diocese of Winclxester. Tlie new 
of Wessex, was indudofundad m 7.04, contained Somerset until 
bishopric of Sherbor^ divided into the dioceses of Salisbury, 
910, when the senhe latter including the whole county of 
Exeter and Wlocyse was divided into tfiree aj-ohdeaconrJes : 
Somerset. Teanerics, Wells witli seven, and Tfumton with four. 
BathwithJwccn the chapters of Bath and Wells as to the 
Disputa' the bishop led to a compromise in 1245, the election 
eketiy the uhapters ioiiitly, and the see being known as the 
bepric of Bath and Wells. There has always been ,si strongly 
kked division of the county into East and West Sonvarset, a 
of the struggles between the Welsh and Saxons, which was 
recognized for parliamentary purposes by the act of 1832. Someri- 
set contained 37 hundreds in 1087, and now contains 41. There 
Imve been considerable modificaliomi of these hundredal divi- 
sions by aggregation or subdivision, but since the 15th century 
tihere hiui been little change. Tlv3 meeting-place of the hundred 
courts at tire village or town which gave its name to the 
hundred in the cases of Bruton, Cunnington, Garhampton, Chew, 
Chewton, Crewkernc, I Vome, Glaston 'Twelve Hides, Huntspill, 
Kilmersdon, -Kingsbury East, Milverton, North Curry, North 
Petherton, Norton Farris, Pitney, Portbury, Somerton, South 
Petherton, Taunton, Tintinhull, Wellow, Wells Forum and 
Winterstoke. The hundred of Abdick and Bulstone met at 
Ilford Bridges in Stocklinch Magdalen, Andursfield hundred 
court was held at the hamlet of Ander^eld in the parish 
of Cfoathurst, Bath Forum hundred met at Wedcombe, Bemp- 
at huge stone in the parish of AllerWn, Brent and 
Wnngton a|t South Brent, Catsash at an ash tree on the road 
between >Castle Cary and Yeovil, Hartcliffe and Bedminster 
at a lofty cliff between tlie parishes of Barrow Gurnes and 
Winford, Plorathorne or Ilorcthorne Down near Milburne Port, 
Whitstonc at a hill of the same name near Shepton Mallet^ 
Wdliton and Freemanors in the village of Willilon in ike parish 
of St Decumans, and Whitley at Whitley Wood in Walton 
prish. In the case of ^Kingsbury the meeting-place of the 
hundred is npt known. The. great liberties of the county were 
Qanmore, Welk and Leigh, which belonged to the abbey of 


Glastonbury ; Easton and Amrill and Hampton and Clavprton^ 
which were the liberties of the abbey of Bath ; Hinton and 
Norton, which belonged to the Carthusian priory of Hinton • 
Witham Priory, a liberty^f the liouse of that name ; and Williton 
Freemanor, which bek3'^^g<2d for a time to the Knights Tcir^lars. 

The chief familws.of the county in the middle ages were thpse 
of De Mohun, Kalet, Revel, De Courcy, Montacute, Beauchamp 
and Beaufort which bore the titles of earls or dukes of Somerset 
from 3396 to Z472. Edward Seymour was made duke of 
Somers^ m i 547 ^ and in i66d the title was restored to the 
Seymour fariily, by whom it is still hold. The marquess of 
Bath 15 therepresentative of the Thynne family, which has long 
been settled m the county, and the predecessors of the earl of 
Lovelace have owned land in Somerset for three centuries. 
Hinton ft^^eorge has been the seat of the Poulett family since 
the ir^rh'^cntiiry. The De Mohun family were succeeded in the 
fcnimy by the Lutlrclls, who own great estates round 
ni^^Rter Castle. The families of Hood, Wyndham, Adand, 
j?crachey, Ikokeley, Portman, Hobhouse and 'J’revelyan have 
been settled in Somerset since the 16th century. 

Somerset was too distant and isolated to take much share in 
the early liaronial rebellions or the Wars of the Roses, and was 
really without political history until the end of the middle ages. 
The attempt of Perkin Warbcck in 1497 received some support in 
the county, and in 1547 and 1549 there were rebellions against 
enclosures. Somerset took a considerable part in the Civil War, 
and with the exception of Taunton, was Royalist, all the strong- 
holds being garrisoned and held for the king. Waller was 
defeated at l.ansdo^\^l near Bath in 1643, and Goring at the 
battle of Allermoor in 1645. This defeat was followed by the 
capture of the castles held by the Royalists. Bridgwater and Bath 
fell in July 1645, Sherborne C astle was taken in August, and 
after the capture of Nunney, Farleigh and Bristol in September 
1645 the whole county was subdued, and very heavy fines were 
inflicted upon the Royidists, who included nearly all the great 
landovmors of the county. Somerset was the theatre of Mon- 
mouth’s rebellion, and he was proclaimed king at Taunton in 
1685. The battle of Sedgemoor on the 4th of july was followed 
in the autumn by thp Bloody Assize held by Judge Jeffries. 

Somerset has always been an agricultural county. Grain was 
grown and exi>orted from the nth century to the end of the i8th. 
Ci(h)r-makuig has been carried on for Lcuturics. Among other 
early iiidu.striei:i, salmon and herring hshurics on the west coast were 
very profitable, and mining on the Mendips dated from the pro- 
Roman period. Stone quarrying at Hambdon Hill and Bath began 
very oarly m tho history of the county ; and the load mines at Welling- 
ton .and the slate quarries at Wiveliscombc and Treborough Iiave 
been worked for more than a century. Coal has boon nimcd at 
Rad.stock from a very remote date, but it did not become of great 
imporlanco commercially until the county was opened up by cLuls 
and railway.s in the 19th century. Sheep farming was largely 
carried op after the period of enclosures, and the woollen trade 
flourished in Frome, Bath, Brickwater, Taunton and many other 
towns from the 14th to the I9tli centuricb. Glove-miking was 
centred at Stoke and Yeovil at the end of the 18th century and 
bticapie an important subsidiary oepupation in many coiiptry 
districts. The county was represented m tho parliamopt of 1200 
and probably in the earlier parliamentary councils of Henry III. 
In 1295 it was represented by two knights, and twefve bproiighs 
returned two burgesses each. There have been many flpctuationff 
in the borough representation, but the county continued to return 
two members until 1832, when it was divided into Somerset East 
and Somerset West, each of which divisions returned two members. 
Two additional members were returned after xSOy for a third — the 
Mid-Somerset— division of the county, until by the act of j88s the 
whole county was divided into seven divisions. 

Antiquities, --lihe great possessiopfi of the bishopric and of 
the abbey of Glastonbury led to a remarkable lack of castles in 
the mid part of the county, and also tended to overshadow 
other ecclesiastical foundations. Even in tfie other parts of 
the county castles are nor a prominent fe«tur<i, and no monastic 
churches I'cmain perfect except those of Bath and its cell, 
Dunster. At the dissolution of monasteries Bath was suppressed, 
the monastery of Glastonbury was destroyed, as were mo«t 
smaller monaatpries also. Of those which have left apy fretofttei 
Woodspring, Montacute (auniae) and Old Cleeve (Cistor^ianJ 
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are tiie infl>sit remarkaye. Atheiney, founded by Alfred on the 
spot where he found shelter, has utterly perished. Montacute 
aW Donster fiH a place m both ecclesiastical and military history. 
The oastle of Robert of Mortain, the Conqueror’s brother, was 
built on tlie pcalced hill {nmis acutus) of Leodgaresburh, where the 
holy cross of Waltham was found. The priory arose at the foot. 
Dunster, okjic of the few inhabited castles in England, stands on 
a hill crowned by an English mound. Besides these there are 
also remains at Nunney and Castle Cary. In ecclesiastical 
architecture the two great churches of Wells and Glastonbury 
supply a great study c?f the development of the Early English 
style out of the Norman. But the individual architectural 
interest of the county lies in its great parish churches, chiefly 
in the f^pendicular style, which arc especially noted for their 
magnificent towers. They are so numerous that it is not easy 
to select examples, but besides those at Bath, 1 aunton itnd 
Glastonbury, the churches at Bridgwater, (!liecldar, Crewkerne, 
Dunster, Ilminster, Kingsbury, Leigh-on-Mcndip, Martock and 
Yeovil may be specially indicated. Of earlier work there is 
little Norman, and hardly any pre-Conquest, but there is a 
characteristic local style in some of the smaller buildings of the 
14th century. The earlier churches were often cruciform, and 
sometimes with side towers. In domestic remains no district 
is richer, owing to the abundance of good stone. Clevedon 
('ourt is a very fine inhabited manor-house of the 14th century, 
and the houses, great and vsmall, of the 15th, i6th and 17th 
centuries are very numerous. Indeed, the style has never quite 
gone out, as the gable and the miillioned window have lingered 
on to this day. Barrington Court in the 16th century and 
Montacute House in the 17th are specially fine examples. There 
are also some very fine bams, as at Glastonbury, Wells mid 
Pilton. 

See J. Collinson, History ar^d Antiquities of the County of Somerset 
(Bath, 1791) ; W. Phelps, History and Antiquities of Somerset (T.ondon, 
1839); K. W. Ey.ton, Domesdav Studies.' Analysis of the Somerset 
Survey (London, 1880); F. T. Elworlliy, UVs^ Somerbct Word-lionU 
(piarlect Society, London, ia 80 ); .Roger, Myths and Worthies of 
Somerset (London, 1887); C. K. Ji. Ban'ctt, Somerset Highwavs, 
By wavs and Waterways (T.ondon, 1894); C. Walters, Bygone Somerset 
(London, 1897); Victoria Cctmiv IJistorv : Somerset; also various 
publications by the Somerset Record Society, the Proceedings of the 
Somerset Archaeological and Nattrral History Society^ and Somerset 
Notes and Queries. 

SOMERSWORTH, a city of Strafford county. New Hamp- 
shire, U.S.A., on the Salmon Falls River, 5 m. N. of Dover, and 
opposite the town of Berwick, Maine, industrially a part of 
Somersworth. Pop. ( 1 890), 6207 ; ( 1 900), 702 3 (3 1 66 foreign- 
born),; (1910), 6704. Somersworth is served by the Boston & 
Maine railroad, and is connected I )y electric line with Rochester 
and Dover. The river furnishes good water power, and the city’s 
chief interests are in the manufacture of cotton and woollen 
goods, and bools and shoes. It has a public library. In the south- 
west part is Central Park, lying along the shore of Willand’s 
Pond. The municipalitjr owns and operates the waterworks. 
A settlement was established here in the latter part of the 17th 
century, when the territory was a part of Dover. In 1729 the 
parish of Summersworth was organized; in 1754 this parish was 
erected into the town of SomerswortJi ; in 1821 the first company 
was formed to develop the water-power and establish cotton and 
woollen miUs; in 1849 southern half of the town was set- 
off and incorporated as RoUinsford; and in 1893 Somers- 
worth was chartered as a city. 

See W. D. Knapp, Somersworth, an Historical Sketch (1894). 

80MERVILE, WILLIAM (1675-1742), English poet, eldest son 
of a country gentleman, was born at Edstonc, Worcestershire, 
on the and of September 1675. He was educated at Winchester 
College and at New College, Oxford. After his father’s death 
in 1705 he lived on his estate, devoting himself especially to field 
sports, which ^ujxplied the subjects of his best-known poems. 
His publications were The Two Springs (ips)* fable; Occa- 
sional Poems . , .^1727); The Chase (1735) Hohhinol, or the Pural 
Games (1740), a burlesque poem; and Field Sports (174a), a 
poem on hawldng. Somervile died on the 19th of July 1743. 


His Chase passKJd through many editioas. It yeas illustrated by 
Bewiok (1796), by Stothard (r^oo), and by Hugh Thomson (189O), 
with a preface by R. F. Sharp. 

SOMERVILLE, MARY (1780-1872), British scientific writer, 
was the daughter of Admiral Sir William George Fairfax, and was 
born on the 26th of December 1780 in the manse of Jedburgh, 
the house of her mother’s sister, wife of Dr Thomas Sotnervillo 
(1741-1B30), author of My Own Life and Times, whose son was 
her second husband. She received a rather desultory education, 
and mastered algebra and Euclid in secret after she had left 
school, and without any extraneous help. In 1804 s]>e married 
her cousin, Captain Samuel Gieig, who di<d in 3806; and 
in 1812 slie married anotlier cousin. Dr William Somerville 
(1771-1860), inspector of tlic army medical board, who encour- 
aged and greatly aided her in the study of the phy^^ical sciences, 
After her marriage she made the acquaintance of the most 
eminent scientific men of the time, among whom her talents 
hud attracted attention before she had acquhecl general fame, 
Laplace paying her the compliment of stating that she was the 
only woman who understood bis works. Having been requested 
by Lord Brougham to translale for the Society for the Diffusion 
of Useful Knowledge the Mkaniqtie Celeste of Laplace, she 
greatly popularized its form, imcl its publication in 183;, 
imder the title of The Mechanism of the Heavens, at once 
made her famous. Her other works are the Connexion of the 
Physical Sciences (1834), Physical Geography (1848), and 
Molecular and Microscopic Science (1869). Much of the 
popularity of her .writings was due 10 their cle:-.r and crisp 
style and tlu^ underlying* enthusiasm for l\('r subject which 
pervaded them. In 3835 she received a pen.sion of £300 from 
government. She died at Naplc.s on the 28th of November 
1872. In the following year there appeared her Personal Recofr 
hcliofts, consisting of reminiscence whlen during her old 
age, and of great interest both for what they reveal of her own 
dmracter and life and the glimpses they afford pf the literary 
and scientific society of bygone timc.H. 

SOMERVILLE, a city of Middlesex county, Massachusetts, 
U.S.A., on the Mystic River, adjoining Boston (Charlestown), 
Cambridge, Medford and Arlington. Pop, (1890), 40,152; 
(1900), 61,643, of whom 17,232 were foreign-born; (1910 
census). 77,236. Of the foreign-born (in 1900) 6400 were 
Englisii-Canadians, 5542 were Irish, 1321 were English, 6ic> 
were French-Canarlians, 590 were Italians, 576 were Scotch 
and 556 were Swedish. Somerville is served by the Boston & 
Maine nulroad and by suburban electric railway lines. It ia 
a residential and manufacturing suburb of Boston, of which, 
industiially, it forms a part; it is included in the metro- 
politan water, sewer and park districts, and in the Boston 
postal district. It comprises an irregular (land) area of 4*9,6 
sq. m. in the Mystic Valley and along a range of hills or ridges, 
of which the largest are Prospect, Sprijig, Winter, Central and 
Clarendon hills. Aj33ong its public buildings and institutions 
arc a fine public libraiy (1872) with 80,900 volumes in 1908, the 
city-hall, a sUitc armoury, Somerville HoJ^pital, the eity poor? 
house, a Roman Catholic home for tl)e aged, and two ^igh 
schools (English and classical). Among tlie parks, are Broadway 
Park, Central Hill Park, Prospect Hill Park, Lineoki Park, imd 
Nathan Tufts Park. The total value of the city’s factory 
product in 1905 was $22,955,197, an increase of 14-4 per cent, 
over that of 1900; in 1890 the product value wa^ only $7,307,522. 
The establishments include slaughtering and meat-packing 
houses, whose product is by far the most valuable >n the city, 
bleacheries, finialiing factories, glass-works, machine shops, tubi^ 
works, jewelry factories, and a desk factXD^. There are alsg^ 
lumlx?r and coal yards.. Blue slate-stone used for building 
purposes is quarried. 

Somerville, originally a part of Cba?fest<wvn, v^as ifiiettleci, in 
1630. Six hundred acres, the Ten Hills Farm/’ were gr,anted 
here in 1631 to John Winthrotpi, who built and launched hero 
in that year the ‘‘ Blessing of the Bay/’ the fest ship, built in 
Massachusetts. For more than a century it wivs a spe^r^ely 
settled fanning commuiaity, the only 



392 SOMERVILLE—SOMME 


being bricks. On the 19th of April 1775 the British columns 
returning from Concord were harassed by the farmers here, 
as in the other towns along the line of march. Several of tlie 
hills of Somerville (e.g. Prospect and Central Hills) were fortified 
during the siege ol Boston. On Pro.spect 'Hill on the i8th of 
July 1775 Israel Putnam raised the “ Appeal to Heaven '' 
flag, and here also is said to have been rai.sed on the ist of 
January 1776 one of the earliest of the Continental standards, 
the Union Jack and Stripes. On Powder House Hill (originally 
Quarry Hill), in Nathan Tufts Park, there still stands an 
interesting old slate-stone powder-house, a circular building. 
30 ft. high, with a conical cap, originally built (about 1 703) for 
a windmill, decried in 1747 to the Massachusetts Bay Colony, 
used in 1756-1822 as a powder-house, and now marked by a 
bronze tiiblet erected by the Massachusetts Society of the 
Sons of the Revolution; on the isl of September 1774, Grmeral 
Gage seized 250 half-barrels of powder stored here in anticipa- 
tion of the outbreak of hostilities; in 1775 powder-house 
became the magazine of the American forces besieging Boston, 
and at that time Nathanael Greene maintained his headquarters 
at the Samuel Tufts House, and Charles Lee had his head- 
quarters at the Oliver Tufts Hou.se, in Somerville. After the 
battle of Saratoga some of Burgoync’s offic.er.s were housed 
here. The opening of the Middlesex Canal through the town 
in 3 803 and of the Boston & Lowell railroad in 1835 gave an 
impetus to the town’s growth. In 1834 an Ursuline Convent, 
built in 1827 on Mt Benedict, was sacked and destroyed by an 
anti-( Catholic mob. In 1842 Somerville was separated from 
Charlestown and incorporated under its pre.sent name; it was 
chartered as a city in 1871. 

Sec T. H. Hurd, I^istory of Middlesex County (3 vols., Philadelphia, 
1890); S. A. Drake, History of Middlesex County (2 vols., Boston, 
1880); E. A. Samuels, Somerville Past and Present (Boston, 1897); 
Miss M. A. Haley, The Story of Somerville (Boston, 1903). 

SOMERVILLE, a borough and the county seat of Somerset 
county, New Jersey, U.S.A., in the north central part of the 
state, on the Raritan River, about 36 m. S.W. of New York 
City. Pop. (1890), 3861; (1900), 4843, of whom 560 were 
foreign born; (1905, slate census), 4782. Jt is served by the 
Central railroad of New Jersey and by inter-urban electric 
lines. Adjoining the borough on the west is t he town of Raritan 
|)op. in 1905, 39*54). Places of interest in Somerville are the 
Old Parsonr.gc of the Dutch Reformed Church, built in 1750- 
1751 of brick imported from Holland by the Rev. Theodorus 
Jacobus rrelinghuy.sen, the first pastor; the Wallace House, 
built in 1778 and occupied by General Washington as his head- 
quarters during the follow'ing winter, when the main army was in 
camp at Bound Brook; and Duke’s Park (partly in Raritan), 
the immense private estate (laid out as a park and open to the 
public) of James B. Duke, president of the American Tobacco 
Company. Somerville has a fine county court-house (1909) of 
Alabama white marble. Among the borough’s manufactures 
are stoves, ranges, soil pipes, bricks, woollen goods and shirts. 
Settlements were made within the present limits of Somerville 
in the last quarter of the 17th century, and the village was at 
first called Raritan, all that part of the Raritan valley from 
Bound Brook to the junction of the north and south branches 
of the river, and including the present Somerville and Raritan, 
then being popularly called “ Rarilans.” The present name 
was adopted in 1801. Somerville became the county seat in 
1783, after the destruction of the court-house in what is now the 
borough of Millstone (in Hillsborough township, about 6 m. 
south of Somerville) on the 27th of October 1779 by British 
troops under Colonel John Graves Simcoe; it was incorporated as 
a town in 1863, and as a borough in 1909. 

SOMME, a department of northern France, formed in 1790 of 
a large part of the province of Picardy (comprising Vermandois, 
Santerre, Ami^nois, Ponthieu, Vimeu, and Marquenterre) and a 
small portion of Artois, Pop. (1906), 532,567. Area 2423 sq. m. 
It is bounded on the N. by Pas-de-Calais, E. by Aisne, S. by 
Oise, and S.W. by Seine-Inf 4 rieure, and its sea-cojst extends 
38 m. along the English Channel. Two streams flowing into the 


Channel— the Authie on the north and the Breslc on the south* 
west — bound it in these directions. The surface consists of 
great rolling plains, generally well cultivated and very fertile. 
The highest point, about 700 ft. above the sea, lies in the south- 
west, not far from Aumale. From the mouth of the Authie 
to the Bay of the Somme the coast is lined with a belt of sand 
dunes about 2 m. broad, behind which is the Marquenterre, a 
tract of 50,000 acres reclaimed from the sea by means of dykes 
and traversed by drainage canals. The Bay of the Somme, 
obstructed by dangerous sandbanks, contains the three fishing 
ports of Crotoy, St Valery, which is also the chief commercial 
port, and Le Hourdcl. Next come the shingle banks, behind 
which the low fields of Cayeux (25,000 acres) have been 
reclaimed; and then at the hamlet of Ault commence the 
chalk cliffs, which continue onwards into Normandy. 

The river Somme rises to the N.N.E. of St Quentin in the 
department of Aisne, where it has a course of about 25 m,; it 
traverses the department of Somme from the south-east to the 
north-west for a distance of about 125 m., through a marshy 
valley abounding in peat. Commanded by Ham, P6ronne, 
Amicn.s and Abbeville, this valley forms a northern line of 
defence for ]*aris. Apart from the water-power it supplies, the 
Somme is of great commercial value, being accompanied by a 
canal all the way from its source wherever it is not itself navig- 
able. From Abbeville to St Valery its lower course forms a 
maritime (^anal 165 ft. wide, 12 ft. deep, and 8 to 9 m. long, 
capable of bearing at high tide vessels of 300 tons burden. 
Prom St Valery to the open sea the current hollows out u very 
variable bed accessible at certain tides for ve.ssels of 500 tons. 
The most important affluents of the Somme — the Ancre from 
the north-east by way of Albert and Corbie, the Avre from the 
south-east by Roye, and the Selle from the south by Conly— join 
the main streams at Amiens. The Authie and the Bresle are 
respectively 63 and 45 m. long. The latter ends in a maritime 
canal about 2 m. long between Eu and Tr^port. 

The mean temperature is lower than tliat of Paris (49® F. at 
Abbeville). The mean annual rainfall is 33 in. at Abbeville. The 
dcpartmi'nt, espi cially in the north-east, is one ol the best cultivated 
in France. Beetroot for sugar is the staple crop ol the P6ronne 
arrondissement; cereals, chiefly wheat, iodder and mangel -wurzels, 
oil plants, poppy, colza, flax, hemp and potatoes art* grown through- 
out the department, the latter more largely on the seaboard. Stock- 
raising of all kinds is siiccessiully carried on. No wine is grown, the 
principal drinks being beer and cider. Market gardening is of great 
importance round Amiens. Peat-cutting is actively carried on, 
the best qualities and the deepest workings being in the valley of 
the Somme, between Amiens and Abbeville. Pho.s])liatc of lime 
is also an im])ortant mineral product. The manufacture of a great 
variety of textile goods, especially velvet (Amiens), ot beet sugar and 
alcohol, and of locks, safes and the like (in the Vimeu), are cliarac- 
tcristic industries ol the department, which also carries on saw- 
milhng, flour-milling, brewing, dyeing, ironfounding and forging, 
pnntmg and the manufacture of paper, chemical products, machines 
and ironmongery, hosiery (in the Santerre), &c. Cereals, horses 
of the Boulogne or Norman breed, cattle, hemp and linen, and the 
manufactured goods are the exports of the department. St Valery 
(pop. 3389) exports vegetables and farm-products (to England), and 
shingle* for the manufacture of earthenware. Besides the raw 
materials for the manufacturing industries, wines and timber, the 
latter largely imported at St Valery, dyestuffs and coal are imported. 

The department is served principally by the Northern railway, 
and its canals and rivers provide 140 m. of navigable waterway. 
Administratively the department comprises 5 arrondissements 
(those of Amiens, the capital, Abbeville, Doullens, Montdidier and 
P6ronne), 41 cantons and 83b communes. The deportment belongs 
to the acadimie (educational circumscription) of Lille, and consti- 
tutes tlic diocese of Amiens, which city is also the scat of a court of 
appeal and the headquarters of the region of the II. army corps, 
wherein the department is included. 

The mast noteworthy places arc Amiens (the capital), Abbeville, 
Montdidier, Peronne, Doullens, St Riquier, Cr^cy and Ham, which 
arc treated under those headings. The following places may also 
be mentioned : Albert (pop. 6656), after Amiens and Abbeville the 
most populous town in the department and a centre for macliine 
comstniction; Villcrs-Brotonneux (pop. 444;;), a centre of hosiery 
manufacture: Corbie, once celebrated for its Benedictine abbey 
(founded in the 7th century) , the church of which (i6th-i8th century) 
te still to be seen; L'l^toile. with the well-preserved remains of a 
Roman camp; Folleville, which has a church (15th century) contain- 
ing the fine kenaissanco tomb of Raotil dc Lannoy; Picquigny, with 



SOMMER— SOMNATH 


tho remains of a ch&teau of the i^th, 15th and 16th centuries, once 
one of the chief strongholds of Picardy; Rue, where there is a fine 
chapel of the 15th century; and Tilloloy, which has a Renaissance 
church. 

somubr, in architecture, a girder or main beam of a floor; 
if supported on two storey posts and open below, it is called a 
hress or breast-summer. The word is also spelled “ summer,’* 
and is the same as “sumpter,” a pack-horse, Fr. sommier, 
0 . Fr. saunie, from Ix)w Lat. salmaf pack, burden, Gr. trdy/ia, 
a-dvreiv, to fasten a pack on a horse. 

SOMMERFELD, a town of Germany, in the Prussian province 
of Brandenburg, on the Lubis, 40 m. S.E. of Frankfort-on-Oder, 
by the railway from Berlin to Breslau. Pop. (1905), 12,251. 
It has a Roman Catholic church, three Evangelical churches, 
several schools and a hospital. Its manufactures of woollen 
cloth are important; and it also contains finishing and dye- 
works, an iron-foundry, boiler-works and breweries. 

SOMBIERS, WILLIAM (d. 1560), court fool of Henry VIII., 
is said to have been brought to the king at Greenwich by 
Richard Fermor, about 1525. He was soon in high favour with 
Henry, whose liberality to Sommers is attested by the accounts 
of the royal household. The jester possessed a shrewd wit, 
which he exercised even on Cardinal Wolsey. He is said to have 
warned his master of the wasteful methods of the exchequer and 
to have made himself the advocate of the poor. His portrait is 
shown in a painting of Henry VTII. and his family at Hampton 
Court, and he again appears with Henry VIII. in a psalter 
which belonged to the king and is now in the British Museum. 
He was probably the William Sommers whose death is recorded 
in the parish of St. Leonard’s, Shoreditch, on the 15th of June 
1560. 

For Ills position in iGth- and 17th- century literature see T. Nash, 
Pleasant Cnmedie called Summers' last Will and Testament (pr. 1600); 
S. Rowlands, Good Newes and Bad Newes (i(>22); and a popular 
account, A Pleasant Historie of the Life and Death of William Som- 
mers (reprinted 1794). See also John Doran, History of Court Fools 
(1858). 

SOMNAMBULISM (from Lat. somnus, sleep, and ambulare, 
to w^k), or sleep-walking, the condition under which people 
are known to walk along while asleep, apparently unconscious 
of external impressions, return to bed, and when they awake 
have no recollection of any of these occurrences. Sometimes 
the actions performed are of a complicated character and bear 
some relation to the daily life of the sleeper. Thus a cook has 
been known to rise out of bed, carry a pitcher to a well in the 
garden, fill it, go back to the house, fill various vessels carefully 
and without spilling a drop of water, then return to bed, and have 
no recollection of what had transpired. Again, somnambulists 
have been observed to write letters or reports, execute drawings, 
and play upon musical instrument.s. Frequently they have 
gone along dangerous paths, executing delicate movements 
with precision. 

Four types of somnambulists may be noticed : (i) those who 
speak without acting, a common variety often observed in 
children and not usually considered somnambulistic; (2) those 
who act without speaking, also well known and the most common 
type; (3) those who both act and speak, more exceptional; and 
(4) those who both act and speak and who have not merely the 
sense of touch active but also the senses of sight and hearmg. 
The fourth class is the most extreme type and merges into the 
physiological condition of mesmerism or hypnotism (q.v.), 
and it is necessary here only to notice it in connexion with the 
subject of sleep. Many observations indicate that, at all 
events in some cases, the somnambulist engaged, for example, 
in writing, has a mental picture of the page before him and of 
the words he has written. He does not see what he really 
writes. This has been proved by reusing persons to write on a 
sheet of paper lying on the top of other sheets. After he had 
been allowed to write a few sentences, the sheet was carefully 
withdrawn and he continued his writing on the next sheet, 
beginning on the new sheet at the corresponding point where 
he left off on the first one. Moreover, the somnambulist, by 
force of habit, stroked t’s and dotted i’s at the exact places 
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where the t’s and i’s would have been had he written continuously 
on one sheet, showing that what he was conscious of was not 
what was before him, but the mental picture of what he had done. 

Tho following table, modified from two such tables given by 
Benjamin Ball (b. 1^33) and Chambord in their classical article 
" Somnambulismo " in the Dictionnaire encylopMique des sciences 
midicales, shows the relation of the various intermediate conditions 
of sleepi^ and awaking and of the dreaming and somnambuUstic 
states. The horizontal stroke indicates the presence of the condition 
the name of which heads tho column : — 
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The Bomnambulist acts his dream. His condition is that oi a 
vivid dream in which the cerebrum is so active as to influence 
centres usually concerned in voluntary movements. Under the 
dominant idea ho executc.s the movements that this idea would 
naturally excite in the waking state. Many of his movements are 
in a sense purposive; his eyes may bo shut so that the movements 
are executed in the dark, or the eyes may be open so that there is 
a picture on the retina that may awaken no consciousness, and yet 
may, by reflex mechanisms, be the starting-point of definite and 
deliberate movements. In many cases he noes not hear, the audi- 
tory centres not responding; but in others suggestive words may 
alter the cuiTenl of his dream and lead him to perform other actions 
than what he intended to do. On awaking there is either no 
memory of what has taken place or the dim recollection of a fading 
dream. 

It is important to notice tliat there is scarcely any action of 
which a somnambulist may not be capable, and immoral acts from 
which the individual would shrink in waking hours may be per- 
formed with indifference. Considering the abrogation of self-con- 
trol peculiar to the physiological condition, it is evident that no 
moral responsibility can be attachctl to such actions. In cases 
where somnambulistic propensities place a person in danger, an 
endeavour should be made to induce him to return to bed without 
awaking him; as a rude awakening may produce a serious shock to 
the nervous system. luqui^ should then be made into the exciting 
cause of tho somnambulistic dream, such as a particular train of 
thought, over-excitement, the reading of special TOoks, the recollec- 
tion of an accident or of a crisis in the person's history, with the view 
of removing the cause if possible. It should never be forgotten that 
somnambulism, like chorea, hysteria and epil^sy, is tho expression 
of a general morbid predisposition, an indication of a nervous 
diathesis, requiring careful treatment so as to avoid more dangerous 
maladies. 

See also Sleep and Muscle and Nerve (physiology). 

SOMNATH, an ancient decayed city of Kathiawar in the 
province of Bombay, India. Pop. (1901), 8341. It is situated 
on a bay of the Arabian Sea. The port, which is called Verfl- 
wal, is distinct from the city proper (Deva-Pattan, SomnAth- 
Pattan, or Prabhas). The latter occupies a prominence on the 
south side of the bay, is surrounded by massive fortifications, 
and retains in its ruins and numerous tombs many traces of its 
former greatness as a commercid port. But the city was most 
famous for the temple just outside its walls in which stood the 
great idol or rather columnar emblem of Siva called Somn&th 
(Moon’s lord), which was destroyed by Mahmud of Ghazni. 
The famous “Gates of Somnath,” which Were supposed to 
have been carried off by Mahmud to Gh^ni, had probably no 
connexion with Somnath. They are built of deodar (ii ft. in 
height and 9i in width) and are richly carved in gkimetric 
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Saracenic patterns. The gates were attached f.o the building 
covering Mahmud^s tomb at Ghaami until their removal to India, 
under Lord Rllenborough's orders, on the evacuation 6f Afghani- 
«tan in 1842. They are now contained in the arsenal at Agra. 

60 MRU 8 , the Latin name for the personification of sleep, 
in Greek CV’ti/os). He is the son of Night and the 

twin brother of Heath, with whom he dwells bx the darkness of 
the underworld. At first the difference between the two is 
.strongly marked. While Death is cruel and merciless, and 
never lets go his prey once seized, Sleep is gentle and kindly, 
the bestower of rest and pleasant dreams, the soother of care 
and sorrow. Even Zeus is unable to resist his influence, and 
on two occasions was put to sleep by him at the instance of 
Hera. In time, however, the eonreption of Death was greatly 
modified, until at last he was depicted as a beautiful boy, with 
or without wings. In like manner. Sleep t:ame to be used as a 
euphemism for Death. In art the representations of Sleep 
are numerous and varied. On the chest of Cypsclus, Night was 
depicted holding in her hands two sleeping children — one while 
(Sleep), the other black (Death). Ilis most common form is 
that of a vigorous young man, with wings on his forehead; 
his attributes a stalk of poppy, and a horn from which he drops 
slumber upon those whom he puts to rest. In Ovid (Mciam, xi. 
5Q2) the home of Sleep is placed in a dark grotto in the land of tjie 
Cimmerians, where he dwells surrounded by a Viand of Dreams. 

See Homer. Iliad xiv. 231 — xvi. 672; Hesiod, Theog. 212, 758; 
Pausanias, v. 18, i. 

SONATA (from Ital. sonarey to sound), in music, originally 
merely a piece “ played as opposed to “ cantata,” a piece 
f ung, though the term is said to have l>een applied once or twice 
to a vocal composition. By the lime of Corelli two polyphonic 
types of sonata were established, the swtaia da cliiesa and the 
smiata da camera. 

The sonata da chiesa, generally for one or more violins and 
bass, consisted normally of a slow introduction, a loosely fugued 
allegro, a cantabile slow movement^ and a lively finale in 
some such “ binary ” form (see Sonata Forms) as suggests 
affinity with the dance-tunes of the Suite {q,v.). This scheme, 
however, is not very clearly defined, until the works of Bach 
and Handel, when it Ijecomes the sonata par excellence and per- 
sists as a tradition of Italian violin music even into the early 
19th century in the works of Boccherini. 

The sonata da camera consisted almost entirely of idealized 
dance-tunes. By the time of Bach and Handel it had, on tlic 
one hand, become entirely separate from the f.onala, and was 
known as the suite ^ partita, ordre or (w^hen it had a prelude in 
the form of a French opera-overture) the overture. On the 
other hand, the features of sonata da chiesa and sonata da ernmra 
became freely intermixed. But Bach, who does not use those 
titles, yet k^p.s the two types so distinct that they can lie 
recognized by style and form. Thus, in his six solo violin 
sonatas. Nos. 1, 3 and 5 are sonate da chiesa, and Nos. 2, 4 and 6 
are c^lcd partitas, but are admissible among the sonatas as being 
sonate da camera. 

The sonatas of Domenico Scarlatti arc a special type 
determined chiefly by those kinds of keyboard teehnique that 
are equally opposed, on the one hand, to contrapupta) st\de, 
and, on the other hand, to the supporting of melodic.s on a life- 
less accompaniment. Longo's complete collection of Scarlatti^s 
sonatas shows that, short of the true dcvelojxid sonata-slvle, 
there js nothing between the old sonaia da chiesa and Beet- 
hovenish experiments in unorthodox “ complementary keys ” 
that Scarlatti does not carry off with a delightfully irresponsible 
•“ impressionism ” that enables him to be modern in effect 
without arty^ serious modern principle. Great, however, as the 
variety of his forms is now knowti to be, and numerous as are 

^ A nfofjemeni is a piece of music forming a complete design, or at 
least not merely introductory; and within such limits as cillicr to 
contain no radical change of ])ace or else to treat changes of pace in a 
simple and symmetrical alternation of episodes. Die first complete 
xnovemont of a sonata seldom leads without break to tho otnecs, 
except in modgm example; but the later xnoivenwitB are 
connecteq. 


the newly published slow movements, the normal Scarlatti 
sonata is that wliich the concert-player popularizes; fireworks 
in binary form, with a perfunctory opening, a crowd of pregnant 
ideas in the complementary key, and, after the douW^jhar, a 
.second part reproducing these ideas as soon as possible in the 
tonic. The sonatas of Paradies are mild and elongated works 
of this type with a graceful and melodious little second move- 
ment added. The manuscript on which Longo bases his edition 
of Scarlatti frequently shows a similar juxtaposition of move- 
ments, though without definite indication of l^ieir oonpexion. 
The style is still traceable in the sonatas of the later classics, 
whpiever a first movement is m a uniform rush of rapid motion, 
as in Mozart’s violin sonata in F (Kochel’s Catalogue, No. 377), 
and in several of Qementi’s best works. 

The sonata in its main classical significance is a work for one 
or two instruments consisting of a group of movements, four 
movements being the full scheme; the last movement in the 
same key as the first; each movement normally In one tempo, 
complete in design, independent from the other movements in 
themes, but aptly related to them in key and style; and 
oonstructed in the Sonata Forms (^.»,). 

Ihough, since the time of Bach (when trios were called sonatas), 
the term is not applied to works for more than two instruments, 
Uie full (and even the normal) characteristics of this most 
important of ail instrumental art-forms are rarely revealed 
except in trios, quartets, ^tc., and symphonies. 

SONATA FORMS, in music. The sonata forms (see Sonata 
above) rover the whole ground of instrumental music from 
C. P. E. Bach to the advent of liie instrumental lyric as matured 
by Schumann and of the symphonic poem originated by Liszt. 
They also have a profound influence on classical opera and vocal 
music, and hence, by r^ulsion, upon Wagner, whose life-work 
consisted in emancipating the music-drama from tliem. The 
conditions which developed them were the conditions which made 
Gluck’s reform of opera possible; for they are at once the means 
and the expression of that 18th-century cl^ge in the l^mcuage 
of music which made it a truly dramatic rncditim. Heh« our 
present task is the discussion of the largest and most central 
problems pure music has ever dealt with; and, while the external 
technicalities are numerous and prominent, they arc significant 
only so long as wc maintain their connexion with those problems 
with which the true masters (and only the true masters) of the 
sonata forms arc concerned. Much, then, that is essential to 
the true sonata forms must come utidcr the headings of instru- 
mentation, harmony, and other musical categories. But here 
we must confine ourselves to the purely formal aspect, allowing 
only sudi allusion to other aspects as will help us to see behind 
superficial appearani^s. 

1. The Sonaia Style. --The sonata forms are representative 
of the type of music that attracts uS primarily by its design 
and its larger contrasts, and only in the second place by the 
vitality of its texture. In Bach’s art the reverse is the' case ; 
wc listen chiefly to the texture, and our delight in the larger 
designs, though essential, is seldom more thari subconscious. 
Art-forms existed already in Bach’s time, in which the shape, 
and not the texture, was the object of alien tion, hut these were 
lighter forms. Bach himself was the greatest master of them, 
but he never transcended what was then their legitimate limit 
as an art which is related to his larger work much as decorative 
designs arc related to architecture. ^ Bach's suites and partitas 
(see Suite) contain (apart from tpeir great preludes, in which 
other principles are involved) one form embodied in several 
different dance rhythms, which Ls the germ from which the 
sonata was developed. It is sometimes known os the “ binary ” 
form; but as some eminent writers classify its later develop- 
ment as “ ternary,” we shall here avoid both terms, and refer 
to it in its earlier manifestations as the “ Suite ” form,, and in 
its later as the “ sonat^ ” form. In the suite it may be repre- 
sented by the follo^hg diagram:— 
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where the long horijsontal llnie represents ti\e main key, the 
short horizontal lines represent a second key, the perpendicular 
line represents the division into two portions,^ and the letters 
represent the phrases. This form is often typified in the com- 
pass of a single melody without change of key or marked divi- 
sion, as in that beautiful English tune “ Barbara Allen,'* where 
the half-close on the dominant in the fourth bar is symmetrically 
reproduced as the full close on the tonic at the end (see Melodv, 
example i). On a larger scale it admits of great variety and 
elaboration, but the style of the classical suite never allows it to 
become much more than the musical analogue of a pattern on a 
plate. The passage from the material in the main key to that in 
the foreign key (from A to B in the above diagram) is continuous 
and uninoticeable, nor is the second part of the design which 
leads to the return of B in the tonic noticeablydiffercnt in style 
or movement from the earlier part. It has a slightly greater 
range of key, for the sake of variety, but no striking contrast. 
Lastly, the rhythms, and such texture as is necessary to keep 
the details alive, are uniform throughout. 

jNow, the essential advance shown by the true sonata forms 
involves a direct denial of all these features of the suite style. 
No doubt one natural consequence of working on a larger scale 
is that the sonata composer tends to use several contrasting 
themes where the suite composer used only one; and Jin equally 
natural consequence is that the shape itself is almost invariablv 
amplified by the introduction of a recapitulation of A as well 
as ofB in the tonic, so that our diagram would become modified 
into the following 
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But these facts do not constitute a vital difference between 
sonata and suite forms. They do not, for instance, enable 
composers like Boccherini and the later Italian violin writers to 
emancipate themselves from the influence of the suite forms, 
though the designs may be enlarged beyond the bursting f)oint. 
The real difference lies, indeed, in every category of the art, 
but primarily in a variety of rhythm that carries with it an 
entirely new sense of motion, and enables music to become not 
only, as hitherto, architectural in grandeur and decorative in 
detail, but dramatic in range. I'he gigue of Bach's C major 
suite for violoncello, and the allernande of his D major clavier 
partita, will show that the suite forms were amply capable of 
digesting a non-polyphonic style and a group of several con- 
trasted themes; but they still show the uniformity of rhythm 
and texture which confines them to the older world in which 
visible symmetry of form is admissible only on a sniall scale. 
Haydn carl write a movement, perhaps shorter thttn some of 
Bach's larger dance movements, containing only one theme 
and mainly polyphonic in texture, as in the finale of his tiny 
string quartet in D minor, Op. 42; but the transformations of 
his one theme will be contrasted in structure, the changes of 
rhythm will be a continual surprise, the passage from the first 
key to the second will be important and emphatic, and at every 
point the difference in scope between this sonata music and Bach's 
suite music will be as radical as that between drama and lyric. 
The process of this change was gradual; indeed, no artistic 
revolution of such importance can ever have been accomplished 
more smoothly and rapidly. Yet Philipp Emmanuel Bach, 
the first to realize the essentials of the new style, obtained his 
object only at the cost of older elements that are essential to 
artistic completeness. And Hayi^n himself was hardly able 
to reinfuse such vitality of texture as would give the new form 
permanertt value, before he was forty years of age. 

Haydn^^ earlier string quartets, from 1 to Op, '33, present 
one of the most fascinating spectacles of historical development in 
all musid. He was content to begin at a lower level of brilliance 
I In all stages of developfh^nt it has been usual to repeat at least 
the firstportwn. The repetition is indicated by a sign and may be* 
ignot^ in analysis, thoim Haydn, Beethovan and Brahoss have 
sometimes poodnOod special nfieots by it. Jha, repetition, iof the 
second part is now obsolete, and that of the first nearly so. 


than some of his contemporaries; because fromithe outset 
his object was the true possibilities of the new .style, and iho 
luxuriance of colour could blind him to the lifelessnese of an art 
that is merely suitc-fofm spun out. Haydn's earliest quick imove- 
ments in sonata forms are often as short as any suite movement> 
except when he writes for orchestra, where he is inffuended 
by the style of the operatic overture as we find it in Gluck and 
in the symphonies of Philipp Emmanuel Baoh4 In his slow 
movements he at first more often than not worked in the 
style and form of the operatic aria; and in sd; mature' a 
piece as the quartet in G major, Op. 17, No. 5, he not only 
dorses Philipp Emmanuel Bach’s evident conviction that operas 
tic recitative is within the scope of the sonata, but convinces 
us that he is right. It was easy for the early composers of 
sonatas to introduce theatrical features into their instrumcfitfil 
music; for the very fact that the sonata forms were in poly** 
phonic days the forms of lighter music is a consequence 6f their 
original identity with the forms of stage-music and dance (see 
Overture and Symphony). But it needed a very great c»ni^ 
po.ser to realize not only the radically dramatic tharactev 
of a sonata form in which the rhythm and texture is emanci*- 
pated from the metrical bondage of the suite, but also its true 
limitations as pure instrumental music. As Haydn's work 
proceeded, so did the freedom of his rhythm and its consequent 
inner dramatic life increase ; while the external operatic influences 
soon disappeared, not so much because they were out of place> 
as because opera itself “ paled its ineffectual fires ” in the 
daylight of the pure instrumental drama with its incomparably 
swifter and terser action. Polyphony, on the other hand, 
steadily increased, and was so opeitly encouraged that in the 
first set of Haydn’s quartets which is entirely free from archaism 
{Op. 20) three of the finales are regular fugues. And from that 
time onward there is hardly a work of Haydn’s in which highly 
organized fugato passages are not a frequent means of contrast. 

2. The Sonata Form.-^ln the last-mentioned quartets of 
Haydn and the works of Mozart’s boyhood, the normal sonata 
form, as we now accept it, is firmly established, and may bo 
represented as follows : — 



This diagram is, no doubt, equally true of Philipp Emmanuel 
Bach’s form; and thus wc see how little the external shape 
of a movement tells us as to the ripeness or gcnuinenes.s of the 
specimen. Apart from this, much confusion of thouight is 
caused by the unfortunate terms “ first and second subject:,” 
which have misled not only many teachers but nearly all pseudo- 
classical composers into regarding the exposition of the move- 
ment as consisting essentially of two themes e:^panded td 
the requisite size by appropriate disequrse. When we use, the 
terms ** first and second subject, ” then, let us be understood 
to mean any number of different themes, in any variety bt 
proportion, but separable info two groups of which the first 
IS in the tonic while the second is in, another related key, triifch 
is called the complementyry key. The exposition of A move- 
ment in sonata form contains, then, these two subjects ” 
and represents these two keys; and unless the work is too 
large ot too emotional for merely decorative emphasis, the 
exposition is generally repeated. Then the deveiopn^tft 
foflows. It is normally founded on the materials of the exposi- 
tion, but neither confines itself steadily , fo any kqy nor leav^ 
its material as it found it. On the contrary, its function 
is to provide a wide range of modulation, and to put tlib 
materials into fresh light by regrouping tnem (see 
examples >-7). It cannot be tpo strongly insisted m 
the sonata,' forms there are ho rules whatever for tiie riuihbef 
of Uiqmes their relative prominence among l^emselV^ 
and h iheir development,, A^ter the ' t^e 

first subject returns ’in tbe tonic>, with ewei ' wbfch, after; 
so many changes of key, is always reassuring as r'egarfik 
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design, and sometimes intensely dramatic. The second subject 
follows, also in the tonic. This recapitulation is normally 
very exact, except for the alteration necessary to bring the 
second subject into the tonic instead of. the complementary 
key, an alteration which, of course, will chiefly affect the first 
subject, if, indeed, the original transition was not so simple 
that it could be merely suppressed. In highly organized works, 
however, this point is often marked by some special stroke of 
genius, and even in the most exact recapitulations the great 
misters make minute changes which throw the second subject 
into higher relief. Modern criticism tends to dismiss the 
recapitulation as a conventional and obsolescent feature; but 
this is a great mistake. The classics, from Scarlatti to Brahms, 
give overwhelming proof that it is a primary instinct of com- 
posers with a living sense of form to conceive of all kinds of 
exposition as predestined to gain force by recapitulation, 
especially in any part that resembles a second subject. Haydn 
we shall find to be an extreme case; but we have only to regard 
his true second subject as residing in the very end of his exposi- 
tion, and his mature work will then illustrate the point with 
special force. Beethoven seems to give one notorious detail 
to the contrary effect, in the first movement of his C minor 
symphony, but the passage only proves the rule more forcibly 
when seen in its context. The powerful phrase that announced 
the second subject is in the recapitulation transferred from the 
resounding triumph of the horns to the impotent croaking fury 
of the bassoons. This, looks like a mere inconvenient result of 
the fact that in 1808 the horns could not transfer the phrase 
from E fiat to C without a change of crook. But in earlier 
works Beethoven has made them change crooks on far Jess 
provocation; and besides, he could easily have contrived a 
dozen tone-colours more dignified than that of the bassoons. 
The point must, then, be one of Beethoven’s touches of Shake- 
spearian grotesqueness ; and certainly it draws attention to the 
recapitulation. But even if we dismiss it with impatience we 
are then immediately confronted with a new melodic and 
harmonic poignancy in the subsequent crescendo^ produced by 
changes as unobtrusive and as essential to the life of the whole 
as arc the deviations from mechanical symmetry in the forms 
of leaves and flowers. With the recapitulation the bare essen- 
tials of sonata form end ; but the material will probably, in 
works on a large scale, furnish ample means of adding a more 
emphatic conclusion, which is then called the coda. In Beet- 
hoven's hands the coda ranges from a dramatic non-existence, 
as in the distant thunder in which the first movement td the 
D minor sonata expires, \o the mighty scries of new develop- 
ments and climaxes which, in the 3rd and 9th symphonies and 
many other works, tower superbly above the normal strudurc. 

Haydn’s later treatment of sonata form is very free. He 
shows a sense of space and breadth which, if sec'ond to Beet- 
hoven’s, can only be said to be so because the terms of Haydn’s 
art did not give it fuller expression. The scale on which he 
worked was so small that he soon found that a regular recapitula- 
, tion took up all the room he wanted for larger growths to a 
brilliant climax. Moreover, he found that if his second subject 
began with material in sharp contrast to the first, it tended to 
make his movements sound too undeveloped and sectional for 
his taste; and so in his later works he generally makes his second 
subject on the same ntatcrial as his first, until the very end of 
the exposition, where an exquisitely neat new theme forms the 
clojse. - This cadence-theme also rounds off the whole movement 
with an appearance of regularity which has led to the belief 
that Ha;jrdn, like Mozart, observes a custom of rigid recapitula- 
tion from which Beethoven was the first to emancipate the 
form. The truth is that the brilliant new developments which 
oust the recapiitulation almost entirely in Haydn’s form are more 
like Beethoven’s codas than anything else in earlier music, and 
the final appearance of the neat cadence-theme at the end is, 
from its very formality, the most brilliant stroke of all. Lastly, 
these tendencies arc characteristic, not of Haydn’s early but 
of his late work. They have been described^ “showing 
form in the making”; but this is far from true. Tliey show 


form in an advanced state of development; and further pro- 
gress was only possible by the introduction of new qualities 
which at first had a decidedly restraining effect. 

Mozart’s greater regularity is due, not to a more formalizing 
tendency than Haydn’s, but to the fact that he works on a 
larger scale and witli a higher polyphony. In actual length, 
Mozart’s movements are so much greater than Haydn’s that 
sharply contrasted themes and regular recapitulations do not 
hamper him. On the contrary, they give his designs the 
necessary breadth. This was not more his aim than Haydn’s; 
but he had the opportunities of a later generatitn and the 
example of Haydn’s own earlier work, besides a vast experi- 
ence of composition (both in contrapuntal and sonata forms) 
that began in his miraculous infancy and made all technical 
diffic-ulties vanish before he was fifteen. At sixteen he was 
writing siring- quartets in which his blending of polyphonic and 
sonata style is more surprising, though le.ss subtle, than Haydn’s. 
At twenty- two he was treating form with an expansiveness 
which sometimes left his music perilously thin, though he was 
never merely redundant. The emphatic reiterations in the 
Paris symphony are not mannerisms or formulas ; they arc tl\e 
naturally simple expression of a naturally simple material. 
In a scries of easy-going works of this kind he soon learnt the 
conditions of breadth on a large scale ; and, by the time he cam (5 
under the direct inflyence of Haydn,' every new polyphonic, 
rhythmic and instrumental resource enlarg^ the scale of hi., 
designs as fast as it increased their terseness and depth. His 
career was cut short, and his treatment of form reached its 
limit only in the direction of emotional expression. The sonata 
style never lost with him its dramatic character, but, while it 
was capable of pathos, excitement, and even vehemence, it could 
not concern itself with catastrophes or tragic climaxes. 'I’he 
G minor symphony shows poignant feeling, but its pathos is 
not that of a tragedy; it is there from first to last as a result, 
not a foreboding nor an embodiment, of sad experiences. In 
the still more profound and pathetic G minor quintet we see 
Mozart for once transcending his limits, Ihe slow movement 
rises to a height not surpassed by Beethoven him.self until his 
second period ; an adequate finale is unattainable with Mozart’s 
resources, and he knows it. He writes an introduction, beautiful, 
mysterious, but magnificently reserved, and so reconciles us as 
he best can to the enjoyment of a lighthearted finale which has 
only here and there a note of warmth to suggest to us any 
pretension of compatibility with what went before. 

Beethoven discovered all the new resources needed to make 
Ijie sonata a means of tragic expression, tuid with this a means 
of expressing a higher rapture than had ever been conceived in 
music since Palestrina. He did not, as lias sometimes been 
said, emancipate sonata forms from the stiffness of the recapitu- 
lation. On the contrary, where he alters that section it is almost 
invariably in order to have, not less recapitulation, but more, 
by stating some part of the second subject in a new key before 
bringing it into the tonic. Here, as has been suggested above, 
the effect of his devices is, both in minutiae and in surprises, to 
throw the second subject into higher relief. Every one of the 
changes which appear in the outward form of his work is a 
development from within ; and, as far as any one principle is more 
fundamental than others, that development is primarily har- 
monic. We have elsewhere mentioned his practice of organizing 
remote or apparently capricious modulations on a steady 
sequential progression of the bass, thereby causing such har- 
monies to appear not as mere surprises or special ^effects (a 
form in which they have a highly artistic function in Mozart 
and Haydn) but as inevitable developments (see Beethoven 
and Harmony). Tlie result of this and a host of similar principles 
is an incalculable intensification of harmonic and emotional 
expression. Let us compare the opeiiing of the second subject 
of Haydn’s quartet in A major, Op* 20, No. 6, with the corre- 
sponding passage in the first movement of Beethoven’s sonata, 
Op. 2, No. a. Haydn executes the masterly innovation of 
a second subject that before establishing its true key passes 
through a series of rich modulations. ^ He begins in £ minor, 
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rapidly passing through G and A minor, and so to the dominant 
of E, in various phases of tender humour and cheerful climax. 
The keys are remote but not unrelated, the modulations are 
smooth, and the style is that of a witty improvization. Beet- 
hoven’s second subject is intensely agitated ; its modulation begins 
like Haydn’s as regards key, but its harmonies are startling 
and its pace tremendous. Itf; regular rising bass carries it in 
two steps to a totally unrelated key, through which it is urged 
by the same relentless process with increasing speed, and when 
it is at last driven to the threshold of the key which it seeks as 
its home there is a moment of suspense before it plunges joyfully 
into its cadence. Such resources as this enable Beethoven to 
give rational dramatic force to every point in his scheme, and so 
they soon oust those almost symbolical formulas of transition 
and cadence which are a natural feature in Mozart’s music and 
a lifeless convention in imitations of it. The growth of Beet- 
hoven’s forms is externally most evident ih his new freedom of 
choice for the complementary key. Hitherto the only possible 
key for the second subjcctwas in major movements the dominant, 
and in minor movements the relative major or dominant minor. 
A sonata which begins by treating all directly related keys as 
mere incidents in establishing the tonic, will very probably 
choose some remoter key as its main contrast ; and it is worth 
while trying the opening of the Waldstein sonata {Op. 53) 
with the simple alteration of C sharp and A natural for 
C natural and A sharp in the bass of the twenty-first bar, 
so as to bring the whole transition to the second subject on 
to the orthodox dominant of G, in order to see, on the one 
hand, how utterly inadequate that key is as a contrast to the 
opening, and, on the other hand, how unnecessarily long the 
transition seems when that is the key which it is intended to 
establish. 

3. The Sonata as a whole. — The histoiy of the Waldstein 
sonata marks the irrevocable transition from Mozart to Beet- 
hoven (see iv. 88); and in his rejection of the well-known 
Andante in F (which was originally intended for its slow move- 
men l) Beethoven draws attention to the problem of the sonata 
as a whole, and the grouping of its movements. The normal 
sonata, in its complete (or symphonic) form, consists of four 
movements : firstly, a quick movement in that sonata form par 
excellence to which our discussion has been hitherto confined; 
then two middle movements, interchangeable in position, the 
one a slow movement in some lighter form, and the other a dance 
movement (the minuet, or scherzo) which in earlier examples is 
of hardly wider range than a suite movement. The finale is a 
quick movement, which may be in sonata form, but generally 
tends to become influenced by the lighter and more sectional 
rondo form, if indeed it is ncit a set of variations, or even, in 
the opposite extreme, a fugue. Aesthetically, if not historically, 
this general scheme is related to that of the suite, in so far as it 
places the most elaborate and highly organized movement first, 
corresponding to the allemande tand courante; while the .slow 
movement, with its more lyric character and melodious expres- 
sion, corresponds to the sarabandc; the minuet or scherzo to the 
lighter dance tunes or “ Galanterien ” (such as the gavotte and 
bourrde), and the lively finale to the gigue. But just as the whole 
language of the sonata is more dramatic, so are the contrasts 
between its movements at once sharper and more essential to 
its unity. Hence, the diversity of outward forms within the 
limits of these four movements is incalculable. 

The first movement is almost always in the sonata form par 
excellence f because that admits of higher organization and more 
concentrated dramatic interest than any other. Often after 
such a movement a slow piece in the form conveniently known as 
A B A, or simple “ ternary ” form {ue. a broad melody in one 
key, followed 1::y a contrasted melody in another, and concluded 
by a recapitulation of the first) is found to be a welcome relief, 
and of great breadth of effect. Of course in all true classics the 
very simplicity of such movements will be inspired by that sense 
of rhythmic freedom and possibility of development that per- 
manently rai.ses sonata, form? from the level of a mere decorative 
design; nur^on the other hand, is there any limittothe complexity 
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of form possible to n slow movement, except that imposed by the 
inevitable length of every step in its slow progress. Still, the 
tendency of slow movements, even more than of finales, us to 
prefer a loose and sectional organization. Sonata form is 
frequently used in them by Haydn and Mozart with the success 
attainable only by the greatest masters of rhj^thmic flow; but 
even in their works the development is apt to be episodic in 
character, and is very often omitted. 

I'he minuet, in Haydn’s and Mozart’s hands, shows a surprising 
amount of rhythmic variety and freedom within the limits of a 
dance tune; but Haydn, as is well known, sighed for its develop- 
ment into something larger; and, though Beethoven had long 
emerged from his “ first period ” before he could surpa.ss the 
splendid minuet in Haydn’s quartet in G major, Op. 77, No. i, 
he achieved in the scherzo of his Eroica symphony the first of a 
long line of movements which establish the scherzo {q.v.) as an 
essentially new art-form. 

'J'he only condition that affects the forms of finales is that a 
sonata involves a considerable stretch of time, and therefore 
its end must be so designed to relieve the strain on the atten* 
lion. In a drama or a story the deeper artistic necessity for 
this is masked by the logic of causc and effect, which automatically 
produces the form of an intrigue ending in a denouement. In 
music the necessity appears in its purest form. There is no need 
for finales to be less serious than first movements; or even", in 
certain ways, less (complex; but the attention which could be 
aroused at the outset by problems must be maintained at the 
end by something like a solution. Hence the use of the lighter 
rondo forms, which, by dividing the work into shorter and more 
distinct sections, make the development easier without unduly 
limiting its range. Hence, also, the influence of rondo style 
upon such finales as are ca.st in true sonata form; and hence, 
lastly, the paradox that the fugue has occasionally been found 
a possible means of expression for the finale of a dramatic sonata. 
Por the complexity of the fugue, though incessant, is purely a 
(complexity of texture, and the mind in following that texture 
instinctively abandons any effort to follow the form at all, 
finding repose in the change of its interests. 

Now, just as within the typical .scheme of first and second sub- 
ject, development and recapitulation in the first movement, 
there is room for genius in the contrasting of different rhythms 
and proportions, so, within the limits of the simple four-move- 
ment scheme of the whole sonata is there room for genius in 
the contrast of various types and degrees of organization. The 
complete four-movement scheme seldom appears in works for 
less than three instruments. Beethoven was the first to adopt it 
for solo sonatas, and he soon thought fit to make omissions. 
In Haydn’s work for less than four instruments it was not even 
necessary that the “ sonata ” form itself should be represented 
at all. Its essential spirit could be realized in the melodic and 
rhythmic freedom of a group or couple of more sectional move- 
ments, nor did Beethoven (in Op. 26 and Op. 27, No. i) consider 
such works unworthy of the name of sonata, or (in Op. 54) 
incapable of expressing some of his most original ideas. No 
design is known to pure instrumental music tliat i? not possible 
as a movement of a sonata, if it has the characteristic freedom 
of rhythm and is not much over a quarter of an hour in length* 
There is no form that has not been so applied; and, indeed, the 
only instrumental form that has maintained a larger develop- 
ment outside than inside the scheme of the sonata is that of 
variations {q.v.). 

As the scope and complexity of the sonata style grew, so did 
the interdependence of its movements become more evident. 
With Mozart and Haydn it is already vital, as we have seen in 
the crucial case of Mozart’s G minor quintet; but the differences 
between one scheme and another are not remarkable until we 
study them closely ; and, except in key-relationship, it would he 
difficult to trace anything mcjre concrete than principles of con- 
trast as interacting between one movement and another. But 
Beethoven’s dramatic power finds as free expression in the 
contrasts between whole movements as it finds within the raovei- 
ments themselves. In his later works, the increase in hannoniu 
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r^nge, with the cpni^equent prominence of remoter key-relation- 
ships^ necessitating the dwelling on these keys at greater length 
causes the key-system of each movement to react on the others 
to an (BRtent that would be purposeless in the art of Haydn and 
Mojsart. .I'hus in the B fiat trio, 0/>. gy,* we find such remote 
keys os G major, D flat and D major placed in positions of great 
functional importance, until we come to the finale, which keeps 
us in suspense by its very low and quiet key-colour, contrasting 
so oddly with its bacchanalian temper. But when the whole 
main body of this finale lias passed before us in the drab colours 
of tonic, dominant and sub-domimint, the coda marvellously 
explains everything by opcnijig with an enharmonic modulation 
to the most distant key yet attained cxi’ept as a transitory 
modukition. 

As Beethoven proc'eeded, his growing sense of the functional 
expression of musical forms enabled him to modify and strengthen 
them until their interaction was as free as its principles were 
exacti In the C sharp minor quartet (Op. a 3 1 ) the opening fugue 
is functionally an enormously developed introduction. The 
following (dlt'^ro, in tlie startling key of D major, the “ arti- 
ficial ” flat superUmic, is a first movement, with its development 
su^^ressed, and with certain elements of rondo style as a neces- 
sary contrast to the preceding fugue, 'fhe skirtling efi’cct 
produced by this key of D major necessiUites a simple and 
limited key-system within the movement itself, thus acx.ounting 
for the absenne of a developm(‘nt. The remaining movements 
fall into their place among the keys that lie betw'ecn the keys 
of D major and (' sharp minor. Thus the slow movement (to 
which the brief allegro ntoderafo forms a dramatic introduction) 
is >a great set of variations in A major, and the strictness of its 
variation form allows no change oJ key until the two brilliant 
bursts of remoter harmony, F and C, in the coda. Theri follows 
a scherzo of extremely simple design, in E major, with a small 
part of its trio in A. A short introduction in G sharp minor, 
the dominant, completes the circk* of related keys and leads to the 
finale which (tliough cast in a compound of rondo and sonata 
form that would allow it a free range of modulation) contents 
itself with very simple changes, until tow'ards the end, where it 
systematically demonstrates the exact relationship of that first 
surprising key of D major to C sharp minor. 

4. The Unity of the Sonata.— Thv. gigantic emotional range 
of Beethoven’s work i.s beyond the scope of technical discussion, 
except in so far as the technical devices themselves suggest 
their emotional possibilities. The struggle between decadence 
and reactfon since the time of Beethoven indicates on the one 
side the desire to rival or surpass Beethoven in emotional 
expression without developing the necessary artistic resources; 
and, on the other side, a tendency to regard form as a scheme 
which the artist first sets up and then fills out with material. 
Early in the 19th century these tendencies gave rise to 
controversies which are not yet settled; and bcfOTe we discuss 
what has taken place since Beethoven we must consider the 
connexion between sonata movements in a last new light. 

Historical Views of art are apt to be too exclusively progressive 
and to regard higher and lower degreCvS of orgameation in an 
airt-form as differing like truth and fabchood. But in trying 
to prove that the Tnegatherium could not survive under present 
csctfiditions, wa-musi beware of arguing that it never existed ;n6r 
milrst we cite the fict that man is a higher oiganism in order 
to 'argue that a jelly-fish is neither organic nor alive. Organizeu- 
tion in art, as elsewhere, mdy be alive and healthy in ks lowest 
forms^. The uniformity of key in the suite forms is low organiza- 
tion; but it is not inorganic until a mild seeker after novelty, 
jlike A.'Gv'MUffat, trias to introduce more keys than it will hold. 
The tnterdepewdence of movements in Haydn and Mozart b not 
sudi high orgahiaation as the ideal form of the future, in which 
theiiB is no more breaking up of large instrumental works into 
separate inovemoints at all ; but neither is it a mere survival 
frofn the decorative contrasts of the suite. Evolutionists must 
not forgcjt that in art, as in nature, the survival of the fit means 
the adaptability to environment. And ihe immoral works of 
eart brmgitbelr proper ehvirobment with them into later ages. 


The large instrumental forms have, until recent times, remained 
grouped into sonata movements, because their expression is so 
ccmcentralcd and their motion so swift that they cannot, 
witiiin the limits of a single design, give the mind time to dwell 
on the larger contrasts they theiaselves imply. Tlxus, in Uie 
“ Sonata Appassionata," the contrast between the first subject 
and the main theme of the second is magnificent; but that calm 
second theme lasts just the third part of a minute before it 
breaks off. Now, though the third part of a minute bears about 
tlie same proportion to the whole design as five hundred lines 
does to the design of Paradise Lost; though, moreover, this 
theme recurs thre-e times later on, once in an exact recapitulation, 
and twice transformed in terribly tragic climaxes ; yet the mind 
refuses to be whirled in less than ten minutes through a musical 
tragedy of such Shakespearian power without opportunity for 
repose in a lai-ger scheme of contrasts than any attainable by 
the perfection and breadth of the single design within these 
limits. Hence the need for the following sk)w set of variations 
on an intensely quiet tune, which, by its rigorous confinement to 
the tonic of a nearly related key, its perfect squareness of rhythm, 
and the absolute simplicity and strictness of its variations, 
reveals the true pathas of the first movement by contrast with 
its own awful repose; until its last chord, the first in a new key, 
falls like a stroke of fate, and tarries us headlong into the torrent 
of a finale in which notliing dares oppose itself to those sublime 
forces that make the terror of tragedy more btjautiful than any 
mere appeal for sympathy. Thus the dramatic interdependence 
of sonata movements is very strict. Yet the treatmcill by each 
movement of its own thematic material is so complete that there 
is little or no scope for one movement to make use of the themes 
of another. Such instances as may be suspected in Beethoven's 
later works (for example, the similarity of opening themes in 
various movements of the sonatas, Op. io(> ^ and Op. jio) are 
too subtle to be fdt ntore thtm subconsciously; while the device 
of clearly quoting an earlier movement occurs only in three 
intensely dramatic situations (the introductions to the finales in 
Op. loi, the violoncello sonata, Op. 102, No. 1, and the 9th 
symphony) where its whole point is that of a surprise, 

5. Sonata since Beethoven . — It is unlikely that really vital 

sonata work will ever be based on a kind of Wagnerian Leit- 
nwiif system, until the wl)ole character of instrumental form 
shall have attained the state of things in which the move- 
ments are not separated at all. There has been no ambitious 
or “ progressive ” composer since Beethoven who has not, 
almost as a matter of etiquette, introduc4»d the ghosts, of his 
earlier movements into his finale, and defended tie procedure 
as the legitimate consequence of Beethoven’s Op. 101. But, 
while there is no a priori reason for condemning, such devices, 
they illustrate no principle, new or old. The nearest approach 
to some such principle is furnished once by Schunaann, who 
always ingeniously adapts the outward forms of the sonaU to 
his own peculiar style of epigrammatic and antithetic expression, 
discarding as beyond his scope the finer aspects of freedom and 
continuity of rhythm, and constructing works which bear much 
the same relation to the classical sonata as tu\ elaborate mosaic 
bes/s to an easel-pinture. Dealing thus with a looser and more 
artificial type of organization, Schumann was able in his D minor 
s>Tnif^ony to construct a large work in which the movements ore 
thomaticdly connected to an extent which in more highly org^- 
ized works would appear like poverty of invention, biiit which 
here fumiahes a rich source of interest. Many other experi- 
ments have been tried since Beethoven, by compopws ^osc 
easy mastery is that of the artist who, from long practice in 
putting material into a ready-made form, becomes interested 
in the comstruction of new rendy'-made forms into which he can 
continue tO put the same material. A sense of beauty k not 4 
thing to be despised^ even in pseudo-oMsstcal art; and neitto 
the many beaiitiM, H mannered, works.otf Spobr^ Which disguise 
one stereotyped form in a bewildering variety of inatcumental 

1 In Opn 106 the first two notes pf the slow moveracrit .wfefe an 
afterthofikhf added (aS Beethdven tdld his publisher) fot the purpose 
of producing aiiOh a ootmexioa. ' 
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aiid literary esternals,.nor the Jar more important and esscsntially 
varied works of Mendelssohn, deserve the contempt which has 
been the modem correction for their high position in their day. 
But we must not forget that the subject of sonata, forms is no mere 
province, but covers the whole of classical instrumental music; 
and we must here pay attention only to the broadest essentials 
of its central classics, mentioning what diverges from them only 
in carder tso illustrate them. Sdiubert’s tendencies are highly 
interesting, but it would carry us too far to attempt to add to 
what is said of them in the articles on Music and Schubert. 

The last great master of the sonata style is Brahms. A larger 
scale and more dramatic scope than Beethoven’s seems unattain- 
able within the limits of any music idcntifiabk^ with the classical 
forms; and the new developments of Brahms lie too deep for 
more than a bare suggestion of their scope here^ Much of the 
light tliat can as yet be shed upon them will come through 
the study of Counterpoint and Contrapuntal Forms 
Outwardly we may see a further evolution of the cohe- 
rence of the key-system of works as wholes; and we may 
especially notice how Brahms’s modern use of key-relationships 
makes him carry on the development of a first movement 
rather in a single remote key (or group of Imys) than in am 
incessant flow of modulations which, unless worked out on an 
enormous scale (as in the 2nd and 4tli symphonies), will no 
longer present vivid enough colours to contrast with those of 
the exposition. Beethoven’s last works already show this 
te'ndeucy to confine the development to one region of key. 
Another point, fairly easy of analysis, is Brahms’s unlimited new 
resources in the transformation of themes. Illustrations of this, 
as of older principles of thematic development, may be found in 
musical type in the article Melody (examples 8-10). But no 
mere formal analysis or argument will go further to explain the 
greatness of Brahms than to explain that of Beethoven, Haydn 
or Mozart. Yet by that outward sign of dramatic, mastery in 
the true sonata style, that variety of rhythmic motion which we 
have taken as our criterion, Brahms has not only sh<.)wn in every 
work his kinship with Haydn, Mozart and Beethoven, but in 
oi\e particular work he has given us documentary evidence of his 
faith in it. In his last years he revised, or rather recomposed, 
his first piece of chamber music, the trio in B major, Op. 8, The 
new materiiil differs from the old, not only as a fresh creative 
impulse, but also in the simple fact that it moves literally four 
times as fast. Such rapidity is not shown by any e.xtcrnal 
display of energy; indeed there is incomparably more repose in 
the new version than in the old. But the comparison of the 
two clearly demonstrates that die true sonata style is, now, as 
at the outset, primarily a matter of swift action and rhythmic 
variety; and notliing more certainly indicates the difleronoe 
between the true style and the lifokssness of dec.adence or 
academicism than this sense of motion and proportion^ 

In .so far as the. tendencies of modem instrumental music 
represent an artistic ideal which is foreign to that of the sonata 
without being false, they represent a different type of motion, 
wider in its sweep, and consequently slower in its steps. The 
forms such a motion will produce may owe much to the sonata 
when they arc ireaklizcdj but they will certainly be beyond 
recsoguotion diflerent. In ;a)l probability they constitute the 
almost unconscious aims erf the writers ol^mphonicfoms {q.v,) 
from Liszt onwitrds, just as the classical sonata constituted the 
half-conscious aim of more than one quaint writer of iSth- 
century programme-music.* But the growing importance and 
mattirity of |hc symphonic poem docs not excUide .the continued 
develppment of ' the .sopata forms, xv>r has it so for realized 
sufficient .consistency and independence of style to take as high 
a place in a sound artistic consciousness. The wider sweep of 
what we; tpay conveniently call “ ultta-symplhdnic rhyttm 
owes its prigift to Wagnl^> life-work, which consist^ in evolving 
it 9^ the ionly musicdi medium by which opera could be emanci- 
pated' from the' necessity of keeping step with instrumental 
music. fSmall wonder, thcny.thrft, the art of oik time is as 
yet, tliat, ,pf J&wdn's ypnth, Stage-struok; and. that ill our 
popular criteria auflec kom the aanaie obaeasioa. One thing 


• . 

certain, that there is more artistic value and vitality m a sym- 
phonic poem which, whatever its defects of taste, moves at the 
new pace and embodies, however imperfectly, such forn^s as that 
pace is fit for, than in any number of works in which the .sonata 
form appears as a clnmsy nould for ideas that belong to a different 
mode ot thought. If irom the beginniug.s exemplified by . -the 
symphonic poems of the present: day a new art-form arises in 
pure instrumental music that shall stand to the classical sonata 
a.s the classical sonata stands to the suite, then we may expect a 
new epoch no less glorious than that which seems to have closed 
with Brahms. Until this aim is realized the sonata forms will 
represent the highest and purest ideal of an art-form that music, 
if not all art, ha.s ever realized. 

See also Beethoven; Concerto; Harmony; Overcuej*; Rondo; 
Scherzo; Serenade; Symphony; Variations. (jU. F. T.) 

SONCDiO^ a town of Lombardy, Italy, in the province of 
Cremona, ii m. E. of Crema by steam tramway, 282 ft. above 
sca-lcvcL Pop. (1901), 6150 (town),; 8136 (commune)- It 
contains a handsome castle built in 1469-1475 for Galeazzo Maria 
Sforza by Benedetto Terrini (cf. L. Beltrami, Jl Casiello di 
Soncino, Milan, 1890). The town was the seat of a Hebrew 
printing-press founded in 1472, but suppressed in 1597, when 
the Jews were expelled from the duchy of Milan. 

SOMDERBURO, a seaport and seaside re.sort of Germany, in 
the Prussian province of Schleswig-Holstein, on the S.W. coaat 
of the island of Alsen, of which it ivS the chief town, and 17 m^ 
by steamboat N.E. from Flcnsburg- Pop. (1905), 7047. It is 
connected with the mainland by a pontoon bridge, and has 
a castle, now used as barracks, in the beautiful chapel of which 
many members of the Sonderburg-Augustenburg line lie buried; 
a Lutheran church and a town-hall. There is an excellent 
harbour, and a considerable shipping trade is done. The town, 
which existed in the middle of the i^lh century, was burnt down 
in 1864 during the assault by the Prussians upon the Duppler 
trenches. 

SONDERSHAUSEN, a town of Gefmany^ capital of 
principality of Schwarzburg-Sondershausen, situated in a plain 
37 m. by rail N. of Erfurt. Pop. (i905)> 73 &,V It possesses a 
castle, with natural history and antiquarian collections, and a 
parish church (restored 1891), with the mausoleum (1892) of 
the reigning princes. There arc manufactures of woollens and 
pins. 

SONDRIO, a town of Lombardy, Italy, capital of the province 
of Sondrio, in the Valtellina, 1 140- ft. above seadevcl, on the river 
Adda, 26 m, E. of Lake Como and 82 m, by rail N.E. of Milan- 
Pop. (1901), 4425 (town); 7707 (commune). The Valtellina, of 
which Sondrio is the capital, produces a considerable quantity 
of red wine. Sondrio also has silk-works. Above the town to 
the north rise the .snowclad peaks of the Bernina group. The 
railway goes on to Tirano, 16 m. farther east, from which divetge 
the Bernina and Stelvio roads- 

80 NE, or Son, a river of central India which has been identifietl 
with the Erannoboas of the Greek geographers^ With the 
exception of the Jumna it is the chief tributary of the Ganges 
on ita right bank. It rises in the Amatkontak highlands about 
3500 above sea-level, the Nerbudda and Mahanadi also having 
their sources in the same table-land. From this point ^ fliows 
north-west through an intricate mass of hills, untili it strikes the 
Kaimur range, which constitutes the -southern: wall of the 
Gangetic plain. Here it turns east and .continues in that dim- 
tion until it falls into the Ganges about id sn. above Patna, aftqr 
a total coarse of 465 m. Its upper waters drain about 300 mi -of 
wild hilly country, which has been imperfectly ^plored; while 
in its lower section of ifio m. it traverses tihe British districts of 
Mhzapur, Shahabad, Gaya and Patna. Tftie Sone canals, fed 
by the Tiver, form a great system of irrigation in. the province of 
Behar. The head works are iituatedatt Dchri about 51)11. below 
the point where the river leaves the hilly ground. The vcir 
across the Sone at this poitit is believed to be the longest con- 
structed in^a single nn(broken.piece of masonry, the length bet^en 
abutments bemg 12,469 it. A is taken, off oueithar 

bank i6f the ri\fer, and each of jtheeeiis divided into branchefjii 
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according to the requirements of the ground. The system 
consists ol some 370 m. of canals and 1200 m. of distributaries, 
irrigating 555,000 acres. The Sone canals were begun in 1869, 
and came into operation in 1874; they form a valuable protection 
tn the rice crop of Behar. 

50 NG> either an actual “ singing ’’ performance, or in a 
literary sense a short metrical composition adapted for singing 
or actually set to music. In the second sense of the word it must 
strictly be lyrical in its nature; but musicians and others fre- 
quently use the word in the wider sense of any short poem .set 
to music. A “ song,” as a form of poem, usually turns on some 
single thought or emotion, expressed subjectively in a number 
of stanzas or strophes. Almost every nation is in possession 
of an immense store of old simple ballads which arc the 
spontaneous outcome of the inspiration of the people (“ folk- 
songs ”), and represent in a remarkable degree their tastes, 
feelings and aspirations; but in addition to these, there are, of 
course, the more finished and regular compositions born of the 
conscious art of the civilized poet. 

In a purely literary sense the song may exist, and does largely 
exist, without any neces.sary accompaniment of music. With 
the accession of Elizabeth the attention of the English poets 
was immediately dra^m to the importance of this branch of 
lyrical literature. The miscellanies, one of which Master 
Slender would have paid more than forty shillings to have in his 
pocket on a celebrated occasion, were garlands of songs, most of 
them a little rude in form, only mere “ packets of bald rhymes.” 
But about 1590 the popularity of the song having greatly in- 
creased, more skilful writers were attracted to its use, and the 
famous En^latjd's Helicm of 1600 marked the hey-day of Eliza- 
bethan song- writing. In this Shakespeare, Sidney, Lodge, 
Barnfield and Greene, to name no others, were laid under 
contribution. Lyly, with such exquisite numbers as Cupid 
and my Campaspe ” (1584), had preceded the bes, anthologies, 
and is really the earliest of the artist-songsters of England. 
Among superb song-wilters who followed were Marlowe (“ Come 
live with me and be my love Campion (“ My sweetest Lesbia ”) 
Ben Jonson (“ Drink to me only with thine eyes ”) and Fletcher 
(“ Here ye Ladies, that depise ”), most of these being dramatists, 
who illuminated their plays, and added a delicate ornament 
to them, by means of those exquisite lyrical interpolations. 
Side by side with, such poets, and a little later, began to flourish 
the school of cavalier song-writers, for whose purpose the lyric 
was self-sufficient. They added to our literature jewels of 
perennial lustre — Wither, with his “ Shall I wasting in despair,” 
Herrick with “ Bid me to live ” and “ Gather ye Rosebuds,” 
Carew with Ask me no more where June bestows,” Waller with 
“ Go, lovely Rose,” Suckling with ” Why so pale and wan, fond 
Lover ? ” and Lovelace with ” Tell me not. Sweet, 1 am unkind.” 
This wafe the classic age of the true British song, which .survived 
all other forms of poetry after the decay of taste, and continued 
to flourish in the hands of Dryden, Sedley, Aphra Behn and 
Rochester down to the last decade of the i8th century. That 
outburst of song was followed by nearly a hundred years during 
which the simplest and more direct forms of lyrical utterance 
found comparatively little encouragement. Just before the 
romantic revival the song reasserted its position in literature, 
and achieved the most splendid successes in the hands of Bums, 
who adapted to his purpose all kinds of fragmentary material 
which had survived up to his time in the memories of rustic 
persons. In Scotland, indeed, the song was rather revived and 
adorned than resuscitated; in England it may be said to have 
been recreated by Blake. At the opening of the 19th century 
it became the vehicle of some of the loveliest fancies and the 
purest art of Coleridge, Keats, Shelley, Byron and Landor; 
while in a later day songs of rare perfection were compo.scd by 
Tennyson and by Christina Rossetti (E. G.) 

Song in Music. 

The history of song as a musical form falls into two main 
divisions, the one belonging to the folk-song, the oljier to the 
art-song. Though the line of demarcation between the two 


cannot be definitely drawn, for they have acted and reacted upon 
each other ever since music existed as a cultivated art, yet it 
may reasonably be maintained that the folk-song, which lies 
at the biLse of all music, preserves, and has in all ages preserved, 
characteristics such as must always distinguish the rude and 
unconscious products of the human mind, working more by 
instinct than by method, from the polished and conscious pro- 
ducts of the schools. For the purposes then of this article, 
art-song may be distinguished from folk-song by the fart that it 
is the work of trained musicians and is designed, at any rate 
after the close of the i6th century, lor voice with instrumental 
accompaniment, whereas we shall restrict the term folk-song to 
such melodies as appear to have been the work of untutored 
minds, and to have arisen independently of any felt necessity for 
harmonic support. 

The early history of song on its musical side may be regarded 
as the history of the evolution of melody : and since what is 
known ol melody before the end of the i6th century, apart 
from the folk-song, is extremely slight, it is in the folk-song itself 
that this evolution is primarily to be studied. Previously to the 
period named the instrumental accompaniment to vocal melody, 
both in the folk-song and in the art-song, played an entirely 
insignificant part. Afterwards the new conception of harmony 
which came in with the 17th century not only shifted the basis 
of melody itself but made the instrumental accompaniment an 
essential feature of artistic song. Though it lies beyond the 
province of this article to discuss fully the complex questions 
involved in the evolution of vocal melody, some slight sketch is a 
necessary preliminary to a proper understanding of the subject 
under c()n.sicleration. 

It may be assumed that in the course of ages the uncouth 
vocal utterances of primitive man developed, under the influence 
of an instinct for expressing liis inner nature through 
a more expressive medium than language alone, into '‘f "• 
sounds of more or less definite pitch, bearing intelligible relation- 
ships one to another ; and that from these emerged short phrases, 
in which rhythm probably played the principal part, reiterated 
with that interminable persistency, which many travellers have 
noted (IS characteristic of savage nations in the present day. A 
further stage is reached when some such primitive phrase is 
repeated at a different level by way of contrast and variety, but 
melody in any true sense of the word does not begin till two 
different phra.ses come to be combined in some sort of scheme or 
pattern. When the power to produce such combinations become 
common in a nation, its musical history may be said to have 
begun.^ Racial characteristics are displayed in the choice of notes 
out of which such phrases arc formed. But in all races it may be 
surmised that the main determining cause in tlie first instance is 
that natural rise and fall of the voice which gives expressiveness 
and meaning to speech, even though contributory causes arising 
from the imitative faculty common to. man may perhaps be 
admitted — such as the sound of the wind, the waves of the sea, 
the cries of animals, the notes of birds, the striking of one object 
against another, and finally the sounds made by primitive 
instruments. The tendency of the speaking voice to fall a 
fourth and to rise a fifth has often been noted. It is probable 
that these intervals were among the first to be defined, and that 
the many modes or scales, underlying the popular melodies of the 
various nations of the world, were the result of different methods 

I If the one phrase is represented bv A , and the other by the 
commonest melodic schemes presented by the folk-songs of the 
world may be viewed thus — AB, AAB.ABUy ABA, ABAB^AABB, 
A ABA, Abba. Of these, those in which the opening phrase A is 
repeated at the conclusion are the most satisfactory, for both instinct 
and reason are gratified by a connexion between the b^iiming and 
the end. 

As exact conformity to pattern becomes weari^mo and is alien 
to the progressive instinct, the clement of surprise is introduced into 
the above schemes by various modification^ of the repeated phrase 
on its second appearance, or by the entrance of an entirely new 
phrase C. In some fine melodies there is no repetition of phrase, a 
number of different phrases being knit, by prmciples, whicli defy 
analysis, into one structure. Such melodies imply a melodic .sense 
of ah exceptional order. Many melodies involve more than foiir 
phrases ; of these the rondo fonn should be mentioned ^ABA CADAi^ 
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df determining the intervening sounds. It has been generally 
assumed that the fall of a fourth is the interval earliest arrived 
at by the instinct of the Indo-European race — ^and that inter- 
vening sounds were added which resulted eventually in the three 
possible forms of the diatonic tetrachord, the earliest being that 
which is characteristic of the ancient Dorian mode or scale (the 
basis of the Greek musical system) in which two tetrachords, 
having the semitone between the lowest note and the next above 
it, are superimposed (see Jlourgault Ducoudray, Introduction to 
JO Chansons de Grece et d' Orient). 

It mu.5t, however, be remembered that the popular instinct 
knows nothing about tetrachords or scales, which are abstractions, 
and only creates melodies, or at least successions of sounds, which 
arc the outward expression of inward feelings. The Greek 
theorists therefore, in recording certain modes as being in use in 
their day, were in effect merely stating results arrived at by 
analysing popular melodies — and from the persistence with which 
the Greeks, and following them most of the musical liistorians 
of Europe, have insisted upon a tetrachordal basis for the art of 
music it may be assumed that in these melodies a basis of four 
diatonic notes was a conspicuous feature. 

It is a feature which marks a considerable number of folk- 
songs heard in Greece at the present clay, and also of many folk- 
songs which are not Greek, the Breton, for example (see Bour- 
gault Ducoudray, Chansons de Basse-Breiagne). The interval of 
a fourth is nearly always prominent too in the music of savages. 
If it is natural to connect these facts with the drop of a fourth, 
characteristic of the speaking voice, it is dangerous to assume an 
exclusively “ tetrachordal period ” of primitive song, at any rate 
till it can be shown that melodies based on other principles did 
not exist side by side with those that are tetrachordal. From 
the rise of a fifth and the fall of a fourth, the octave, which 
results from combining these intervals, may well have become 
familiar at a very (‘arly epoch. Indeed a prolonged howl begin- 
ning on a high note and descending a full octave in semitones— -or 
notes approximately resembling semitones — is recorded both of 
the Caribs find of the natives of Australia, so that familiarity with 
the octave need not presuppose an advanced stage of musical 
development. 

To pass from the sphere of mere speculation nearer to the 
domain of history, it may be asserted with confidence that the 
oldest form of song or chant which can be established is found 
in certain recitation formulae. These, as is natural, will be found 
to be derived from the rise and fall of the voice in speech. It is 
therefore not surprising that 0 . Fleischer {Sammelhdnde det 
internationalen Mmik-Gesellschaft, Jan.-Mar. 1902) is able to 
trace practically identical formulae in the traditional methods 
of reciting the Vedas, the Koran, the Jewish and Christian 
liturgies. The simplest form consists of four notes ^a diatonic 
tetrachord), a reciting note, preceded by two notes rising to it, 
and followed by a fall, or cadence, for the clo.se, the voice rising 
above the reciting note in order to emphasize important words, 
or according to the nature of the sentence. An extended form 
is both natural and common. 



The influence of these and similar formulae,' upon popular 
melodies can be illustrated by countless examples (for which 
, > The derivation of such formulae from more primitive incan- 
tations of magicians and medicine>men is a possible and plausible 
tiieory (see J. Combarieu, La MUsique : ses his 9 t son evolution, 
FiffiB. I907)* 


tbe reader is referred to l.M-G-)* As characteristic as any is 
the melody of the Christioa hymn which begins 

Te lu - cis an - te ter • mi-num, 

and concludes 

Sis prae- sul et ciis - to - di - a. 


Another is the Hungarian folk-song : ^em Szoktami 
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Many French songs have been collected in recent years, of which 
Uie following formula, or variations of it, form an essential 
feature : — 



This corresponds closely with the third example given above< 
That the melodies in question are of great antiquity may be 
inferred from the fact that they are almost confined to the oldest 
class of folk-song, that which celebrates May Day and the begin- 
ning of spring. M. Tiersot {La Chanson poptdaire en France^ 
Paris, 1889) plausibly finds in them a survival of a melodic 
fragment, which may have belonged to pagan hymns in honour 
of spring, basing his supposition upon the fact that the phrase 
in question occurs in the melody of the Easter hymn “ 0 Filii 
et Filiae.’^ The medieval Church, acting on principles familiar 
in all ages, may well have helped to merge a pagan in a Christian 
festival by adopting, not merely old rites and observances, but 
the actual melody with which these had for ages been associated. 
A similar survival in French folk-song is that of the melody of the 
Tonus peregrinus, the chant used for the psalm “ When Israel 
came out of Egypt ** (mentioned in the 9th century by Aurelian 
R6om6 as being very old). Its appearance, like that of the 
Easter hymn, in songs, which on other grounds can be proved to 
be of great antiquity, points to the probability of its being of 
popular origin. It also bears equally strong marks of bang 
derived from a recitation formula, as indeed its appropriation 
for chanting a psalm sufficiently indicates. 

Endeavours to detach other , primitive formulae from the 
popular melodies in which they are enshrined form a brandi of 
folk-lore now being actively ]jursued, It may be hoped that 
comparative melodology *if the phrase may be will 

do for this department of musical l^wledge what the science 
of comparative philology has done for language. Oscar Fleischer 
{LM.G. i. 1) has endeavoured to trace the history in Europe of 
the primitive phrases belonging to the melody of les Series ** 
(or Unus est Deus) as given by ]>e ViUemarqui tn Banaz-Brak 
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Nb. f, in iAUs 5 «il'ttj>pendix, as also of like opening phrase im 
the (»ld Christian hymn, '^Oondftw olmaaidthtm (tttti&uted to 
Bishop Ambrose) 



The phrase here belongs to a melody in the Phrygian mode, but 
when it is used in major melodic:; its characteristic- notes are 
those of the common chord, with a rise to the sixth at the point of 
climax, rorr^p4mding/"t<) ,tjie rise in the .recitation formulae 
given above.,, , 

By wliat processes the notes of the common chord became 
universally estriblishcd it is not pos.siblc to determine, but it 
may be said in ugcuerc.l way that the reference to a given tonic 
was felt in all ages to b(^ a ne(‘'essary condition even of the 
simplest melody, and that, as the melodic instinct grew, an almost 
equal necefesity was fou rid for a point of contrast, and that this 
point of contrast becarhe w 4 th most nations of Ar>nin origin thr 
iifth note above tlui tonic, at any rate in the more popular scales. 
Combarieu {/,<i Mmique, p. 121) observes that wc owe the use of 
the octave, the fifth and the fourth to the South and East,- but 
that the importanco of the third in our fftodern musicril system 
is due to the instinctive genius of the West and North, i.c. to 
England and Scandinavia (see also Hugo Riemann, Gcschichte 
des Musiklknrritj Leipzig, 1898, and Wooldrldgo, Oxford History 
of Musky i. 161-162, whetc the wcll-lmown quotation from 
Giraldu.s CambriensLs, or Gerald Barry, of the 12th tmtury, 
establishing the fact of part-singing in' England, is given). If, 
as has bieen shown, the origin of many melodics can be traced to 
formula^, originjftly Used for chanting or reciting, ^^it must not be 
forgotten that formulae thus derived assume very different 
characters under the influence of more decided rhythms than 
that of speech. To accompany bodily mcr\x*mcnts" (which by 
a ndtural law become rh>i:hmical when often repeated) with 
music, vocal or instrumental, is an almost universal human 
instinct, whether to alleviate the burden or the monotoi.y of 
labour, in rowing; 'Sowing, spinning, hammering and a i^voro 
of othei^ pursuits, or to promote pleasure and excitement, as in 
the dance. 


It is unsafe to infer, as some have done, from the custom, 
known Th an ages, of dancing and smging at the same time, 
that song arose as a mere accessory to the dance. It is more 
probable that the dance has its origin in the mimetic actions, 
which ato the natural accompaniment of rudimentary song. At 
the same time, no one will deny that races with ballads of their 
own iarly made use- of them for tiie dance, and that, especially 
on the rhythmical side, melody Owes to the dance an incalculable 
debt.’^ r. 

It may be assumed then that upon some sfich basis as has 
been T^Qughly indicated the difTcreht nations of the world have 
developed each their own ‘musical phraseology^, emanating from 
and answering to tWiv several ncids and temperaments and that 
the shbtt melodic phrhses, outof which folk-tuues are made, have 
their roOt/fe in a 'pa^ as dlstsilnt as that’ in which the dements of 
to^uage were formed, aild that the popular instinct which 
tt^^h coundesfe ages has divi‘tt.ifird Iho^e forms and arrang^ 
them' into melodic^, whose constructiohs are mostly susceptible 
t6'ftlfalyBif,,is the same jrtstmet a :5 that ^hich has giv^ to 
langijffee its grammar and ' Its syntax. ' 

Ih' proceeding now to tbb' actual historv of song in Europe 
it mii^'bbyemembeb^d thnt'^ 'Is' in^icpahibly connected with 
History ot Pp^.^f*y* M^ody 'lill within comparatively recent 
Sony In %tOes' continued' to fiilfll its original function of 
Burtvit. chjiancing the value arid ‘eXpressiVene^ Of languhge. 
for pbetry of the epic kind witb^tlholohg lines common tb early 
European' peoplcs;'^ome such forms of chinting as have been 

indibated must haW sufficed. 


pftr.tiia growth I of I tl 
8M,C. J, Sh(lip,J 
association pf dancing 


ir^n dancing and 

Kpr should the 
liglous cetemonies ba 


association pf dancin’g '#im 'all i>rimitivo rclfdous c 
foiBOllCB^eK. Modii 


"Melody, as we uadetstanKl it, with pompact form and balauiqerf 
phrases, could only iiavc existed if and when the samp qualities 
appeared in popular poetry, lliis was probably thp case long 
^foTe the taste for long epic narratives began to disappear in 
favour of more concise forms of ballad and of lyric. The stonoa 
form must have been ger>erally familiar in the early middle ages‘ 
from the Latin hymns of the Church, and these hymns themselves 
are likoly to have been formed, in part at any rate, on models 
which were already known and popular, 

Wc have definite information that jn the early middle ag^s two 
sorts of popular poetry existedr--the hjstoriciil ballads (descen- 
dants of those alluded to by Tacitus in his Germania 
as characteristic of the Germans, and as constituting PopuUr 
their only historical records), and popular songs of a 
character which caused them to be described Sif? £antica nef^aria 
by St Augustine; the council of Agde(5o6) forbade Christians to 
frequent assemblies wliere they were sung; St C^sairc, bishop 
of Arles, speaks of the chants diahoLiqms sung by country 
folk, both men and women; the Council of Chalons menaced tlw 
women, wlio seem to have been the chief offenders, with excom- 
munication and whipping; lastly Charlemagne, whose love for 
the better clas.s of song i.s attested by the fact tliat he ordered a 
collection of them to bo iiiiide for his own use, said of ihp other 
‘'canticiun turpe et luxuriosum circa ecclesias agerc omnino, quod 
et ubique vitandum est.”.. Beyond the fact of their existence we 
laiown nothing of these songs of the early middle ages. Their 
influence on the popular mind was vigorously resisted, as we 
liave seen, by the Church, and for mtiny centuries efforts were 
made to supplant tl)cm by songs, the subjects of which were 
taken from the Gospel narratives and the lives of the saints, 
so that folk-song atid churcli song strove together fur popularityw 
Doubtless the church song borrowed musical elements from its 
rival : nor was the folk-song uninfluenced in its turn by Uie tradi- 
tional music of tliC Church. In considering tins latter music, 
it is important to distinguish between tlie melodies adapted to 
the prose portions of the ritual without definite rhythm, and tlicsc 
of the hymns, wliere the metro of the Latin verses and I heir 
stanza form necessitated a corresponding rhythm and musical 
form. Rhythm in music, which has its origin and counterpart in 
the regular bodily movements involved in various departments 
of labour and in the dance, must, as has already been said, have 
always been an essential feature of popular melocly, and it is 
reasonable to ccmclude from its abssenr^) in tire plain-soqg, and 
indeed for many centuries in the compositions of musicians, which 
had the plain-song for their basis, that these hymns, which repre- 
t sented the popular part of the Church services, were also repre- 
sentative of the popular tastes of the time. Inall ages the Church 
Ivis drawn largely from popular song for the melodies of its 
hymns. Jt Is moreover in the higlxest degree improbable that 
the Cbjurch should have been able to evolve out of its inner 
consciousness, without,, prc-rcxisting models, a melody— -to t^e 
a single instancy— like that of “ Gonditor ,alme sider,um t)je 
survival of which in innumerable European folk-soixgs ha^ 
already been alluded to. - 

Numerous additions to the store of plain-song melodies were 
made by the paonastic composers of the middle, ages; the most 
notable is thdi of tho Dwf of which, the wor^are attributed 

to Thomas dcCclano (d. 1250). 

Reference should also be made to the music of the liturgical 
dramas or mysteries, popular in medieval tiint?s : The Lamentation 
of Rachel, Tfk Wise'^ani Foolish Virgins ^d The Prophets of 
Christ, are given, ^bolh text and music, in Coiisscmaker’s L'Har- 
monie au moyen age. They reflect the severe style of the plain- 
song, anqt were probably intended for cultivated rather than 
popular iiidienccfs. The ^«anle isSrobably true of Ijie secular 
songs quoted in the same work. These have a special interest 
a? I^inc the earliest specimens of spng which have come down to 
us in 'Christian times’ The' Wst known is the ComtHaihteV^^n 
the death of CHiWemagrie (Quoted in ip^ffy historie^, the 'A^i- 

Wch TcVoive^mdsHy 611 tjiei 
first three notes of a major scaK. once ri^iihg to fte, fourth (ihiili 
recalling the old recitation formula). Rhythm is proctioaUgi 
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absents On ti^e other the song in honour of Otto IlL bi$ 
definite rhythm and a cie^ee of tunefulness. The “modus 
Ottino was a well-known air, which, unlike the rest of those 
quoted by Coussemaker, was probably of popular origin, for the 
Latin words do not fit the melody and probably represent a free 
translation from an original in the vernacular tongue.^ 



re - ferl, in no -mi • ne Ot - tine die - tus, quadam 



noc - te mem>bra su ^ a dum col-lo-cat Pa - la - tl - um 



ca - su an • hi ‘ to in - flam > ma - tur. 


(12 tnon stanzas,) 

More remarkable still is a “ Chanson de Table of the loth 
century, a really graceful melody, the quotation of which may 
serve to destroy the illusion that the major scale, so often 
described as modern, has any other claim to the title than the 
fact that it has been preserved by modem musicians, while 
others have been discarded. 



mo - um di • li • gu : In • tra in cu - bi - cu- lum 



me * um, or - na-i^ien^tie cunc • tis or - ua - turn. 


In the same collection may be found, beside other historical 
songs, two odes of Boethius and two odes of Horace, set to 
music but whether the melodies given represent medieval 
music or Roman music, corrupted or not, it is impjossiWe to 
determine. These Songs have been dwelt upon, for they not 
only represent some kinds of music that were sung in the 9th and 
Toth centuries, but indicate the sources from which later on the 
work of the trhubadours was derived. They may be summed 
up as church-song and folk-song, and the songs by more or less 
cultured persons made after these models. For the subsequent 
history of the art the folk-song represents by far the most potent 
influence, but the melodies quoted by Coussemaker which might 
be regarded as the works of the popular instinct afford in- 
sufficient data for safe generalization. More direct evidence is to 
be found in the lith-century pastoral play^Ii? Jtu de RtiMn 
ei de Moriah^ till within recent years ebnsi^red as the work bf 
Adam de la Hale, but since the able criticisms of M. Tiersot in ; 
the work referred to above, likely henceforth to‘ be regarded as , 

1 This melody, which is plainly derived frotti riecitatioii, with A| 
as ionus edrrens, closely reseihbles that of Lj'6mUt, a fdlkHSong of ! 
the Faeroe fslaadoors, aot^d by H. Thuren dn imd identified by 
him wath a piece of recitation (" EUi care ”) from a i2th-ccntjxry 
liturgique” (deciphered by O. Flci&chier/, NeumensMie^, 
B 4 .II- p. 23). See Folkesangen paa Fahserne, H^Thttren (Copenhag^, 
1^), Identity of style between a popular song bf the 9th century, 

' a df wen liturgique of the 12th and' a foUo^iong still sung in the eoth ; 
is Butflicieiztly fti1iking-*-e$pfoiAUy in view of the fact that fia the 
Faeron Islands instrumental music w practically unknown. 

® Lord Ashbumham has a Vlrml of the toth century, **dans 
lequel les discours directs do PEtiCitfe sent accompagxi6s de notations 
muticales'* (Obusssmafcer). - i/ ' . : j 


the oldest Collection oi folk-songs m existence; for the. origi^l 
compositions which Maitre Adam has . bequeathed, to posterity 
preclude us from believing that he could have originated . the 
dainty airs contaitHid in play, of which Robdn m'aiiue is 
generally familiar ,*and is still to be beard on the lipsot pefisfuits 
in the norlli of France (see Tiersot, p. 424, n.). IfM. Tiersot ’s 
view is correct, the melodies in Robin et Marion may bcj .taken 
to represent the popular style of on epoch considerably anterior 
to the dale of the play itself (though allowance must be made ior 
the correcting hand of a professional musician) which is our 
excuse for introducing them at this place. 

Before speaking of the songs of troubadours, tarouvdrcs and 
minnesingers, allusion must be made to a class of men who 
played a part the importance of which both in the social and 
political life of the middle ages is attested by innumerable 
chroniclers and poets, viz, the skalds, bards or minstrels-— the 
chief depositories of the musical and poetical traditions of the 
several countries to which they belonged. They varied greatly 
in rank. Some were attached to the retinue ol kings and nolbles, 
whilst others catered for the ear of the peasantry (cvcntua% 
to be classed with jugglers, acrobats, bearwards and the like, 
sharing the unenviable reputation which attached to these 
representatives of popular medieval amusements). That these 
latter were al.*?© welcome at the halls of the great, is an estab- 
lished fact, which may serve as a reminder that in feudal limes 
the distinction ibat now exists between the music of the culti- 
vated classes and of the peasantry was but slight. The style 
of the church music was as universally familiar as the style of 
the folk-song. For musicians, both of high and low degree, no 
other models existed. This fact is patently clear when the songs 
of the troubadours, trouv^rcs and minnesingers are studied. 
'J’hose minstrels continued the traditions of the better class of 
their predecessors, with strivings after a more polished,. elaborate 
and artistic style. In forming their style upon an admixture. of 
folk-song and cliurch*»ong they in fact nssimikAed neither, and 
created a mongrel product without real v!lahty-»t-ii product that 
left practicall>' no mark upon the subsequent development of the 
art. The astonishing skill which they exhibited in adapting 
the language of poetry to the most complicated metrical forms 
deserted them when they touched the question of musical form 
and of melody. Indeed their music, except in rare instances, 
was an adornment which the poetry could have dispensed with, 
and may be regarded in the main simply as a concession to the 
immemorial custom of treating mu.sic and poetry as inseparable 
arts. 

The real importance of these courtly minstrels in the histoi^’ 
of song consists in their having firmly established the rhyming 
stanza as the vehicle for the expression of lyrical feeling, for 
with the rhyming stanza a oorrespording compact and sym- 
metrical melodic form w-as bound to come. It was however 
reserved for the popular Instinct, and not for trouvferes jond 
minnesingers, to develop this form (it is probable to6 that »ome 
at least of the stanza forms employed belonged first to popul^ 
poetry and were afterwards developed and elaborated by theee 
musicians of the great houses). The scheme upon which the 
lyrical stanza was usually based was one in which two similar 
parts (called by the German Meister$inger$^ or props, 

and constituting tht Aufgesmg or opening song) were fwloi^ 
by an independent third part, the length of whidh Was' nbt 
prescribed (called Abgesfmg or concluding song). ' The 
complete stanza was ^Called Lied and i was knit together % 
different schemes of rhyfne. For the firet port the trouv^res 
and Meister singers were cpntiint with.-sojine simple .often 
borrowed direct.from the foIk-^Drig, r^pejiting It as 
for the exactly similar aeoemd paitc then for thisa.the 
style was apt to change towards the 'ecclesiastical andt(ywan)^r 
aixnle^ssly on to an unconyinhing conclusion. 
stinct was finer, for we fiiidin wnuipe^rable 
to the 14th and 15th oentutiesythat the greater of . me 

Abgesang was seized t^pon aS an Of^rttrtiilyy^iiot' merely tor 
intxnductng fresh .maierjkl, after the 
attached to the two StoUen, but also for a ittj^ 'tb .i^t 
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Of some reminiscence or variation of it, by way of conclusion, 
thus producing a compact form, answering to the natural 
requirements of the artistic sense. Thus the favourite scheme 
of the troubadours, which may be represented as AAB, had 
developed in the folk-song into the schema AABA — and this 
scheme has served for thousands of popular melodics throughout 
Europe, In some rare cases the contrasting portion might be 
conceived as implying modulation into the key of the dominant, 
thus foreshadowing the form of the first movement in modem 
sonatas and symphoni(\s.^ But the present writer is sceptical, 
from the evidence afforded by folk-song melodies recently 
collected, of an instinct for modulation among a peasantry 
unfamiliar with harmonic music. Be that as it may, the courtly 
minstrels both of France and Germany rendered a real service 
to music in following the popular verdict in favour of the major 
.scale or Ionian mode, and in so doing prepared the way for modern 
harmony, which is based upon a particular relationship of 
contrast between the notes composing the chord of the tonic 
and those composing the chords of the dominant and the sub- 
dominant — relationship inherent in no other scale of the 
Gregorian .system but the Ionian, On it the secret of musical 
form in the modern sense depends, for it brings with it the power 
of modulation (unknown to medieval times), i,e. the power of 
treating the same note as belonging to different tone centres 
(G, for instance, as the dominant of the scale of C, imd also as 
the tonic of the scale of G), and the further power, by means of 
the chord of the dominant seventh, of proceeding from one 
tone centre to another. As long then as musicians held the 
Ionian scale at arm’s length, progress in the modern direction 
was impossible. They did indeed arrive eventually at the goal, 
partly through the practice of using popular melodies as the 
foundation, or canto fermo, of masses and motets, and of arrang- 
ing the melodies themselves for choirs of voices, and also through 
the increasing need, as the art of part-writing became more 
elaborate and better understood, of modifying the strict char- 
.acter of the modes by the introduction of accidentals, till, as 
Sir Hubert Parry remarks, “ after centuries of gradual and 
cautious progress they ultimately completed a scale which they 
had known all along, but had rather looked down upon as an 
inferior specimen of its kind.” The melodic instinct, thus 
developing consciously in the minds of trained musician.s, and 
unconsciously in the makers of folk-songs, arrived eventually 
at the same result. But the major scale once firmly estal)- 
lished, the trained musician based upon it a new art of liarmony ; 
further, he modified existing minor scales for harmonic purposes, 
leaving the old traditional scales as the almost exclusive posses- 
sion of the folk-song (which has cherished and preserved them 
in their pristine integrity up to the present day) and working 
out the problem of musical composition, and of melody itself, 
on a new foundation.^ 

The fall of the Huhenstaufen dynasty, and the troublous 
times that ensued in Europe, involved the removal of the 
patronage to which the higher kinds of minstrelsy owed their 
position and their influence. Song passed with the close of 
the .age of chivalry from the noble to the burgher class. The 
Minnesingers were succeeded by iht Meisier singer s, the first 
gild of whom is said to have been established in 131 1 by Heinrich 
von Meissen (popularly known as Frauenlob) at Mainz. In 
tbeir hands song wa.s treated more in the spirit of a trade than 
an art, and subjected to many absurd and pedantic regulations. 
In Wagner’s famous opera is given a very accurate and faithful 

^ For .examples see Bdhmc, AltdeiUsches Liederbwh^ Nos. 131 
and 195. 

2 Modal folk-song melodies are often tested by their conformity 
or otherwise the modes as known from medieval composers. 
This is to limit our conception of natural forces the use made of 
them by a few men at a particular epoch for special purposes. If a 
mode can be said to exist for a purpose, that purpose is melody ; to 
apply to modal folk-melodies the canons laid down by composers 
with whom melody was a quantiti nigligeable is shwr perversity. 
Recent discoveries in the field of folk-song place us in a far better 
positson for understanding the true nature of the modes tlian 
medieval composers ; for in the folk-song their free development has 
not been hampered by restrictions, which were a necessary condition 
spf polyphonic work. ' 


picture of their methods and ideals. Their importance in the 
history of song consists not .so much in actual work achieved 
as in the enthusiasm widely spread through their means in the 
class from which most of the great German composers were 
eventually to spring. 

The real interest for the historian of song centres during this 
period not in the attempts of minstrels and burgher gilds to 
improve upon the folk-song, but in the folk-song itself. Those 
who have studied the large collection of medieval melodies 
contained in Bdhme’s Altdeutsches Liederbuch for Germany, 
and in Duyse’s Met oude Nederlandshe Lied for the Nether- 
lands, will on other grounds than those mentioned above be 
ready to confirm this judgment. It is not too much to say 
that they contain many of the noblest melodies which the 
world possesses, earnest and dignified in spirit, broad of outline, 
iind knit together in all their parts with rare and unconscious 
art, on principles of structure which are carefully analysed in 
the chapter on folk-song in Sir Hubert Parry’s The Art of Music. 
To the examples there quoted may be added the wonderful 
Tagelied (“ Der Dag wil nict verborghen sin ”), Ik sek adieu, 
Lieblich hab sick gesellet, Abschied von Jnnspruck (of whi(‘h both 
Bach and Mozart are reported to have said that they would 
rather have been the author tlian of any of their own composi- 
tions), and “ Entlaubct ist der Walde ” (which, like so many of 
the popular songs of the 14th and 15th centuries, was utilized 
by the Reformers for one'of their finest hymns). 

A (diaracteristic feature of many of these song.s, both German 
and Dutch, is the melisma, or vocal flouri.sh, of the concluding 
phrase, derived, if German historians are to be trusted, from 
the vocalization on the last syllable of the word Alleluia, which 
in the early Church represented the congregational portion of 
its services and which afterwards developed into the sequences, 
so popular in the middle ages. 

A similar feature is not uncommon in French melodies of 
the same period (see V Amour de mot, Vrai Dieu d' amour, and 
RheiUes’Vous, Piccars, in Chansons du xif siecle, by Gaston 
Paris and Gevaert, Paris, 1875). If the charming Engli.sh 
song “ The Nightingale ” (Medieval and Plainsong Society) is 
of popular origin, Jt may .serve as an indication that these 
melismata were also common in England (cf. also “ Ah ! the 
sighs that come from my heart,” which belongs to the reign of 
Henry VIIL). 

It is in the highest degree unfortunate that no collections 
were made of English popular songs of the middle ages : every- 
thing points to the fact tliat quantities of them existed. The 
importance of song in the social life of every class is attested by 
all the chroniclers and poets. An age that produced “ Sumer 
is a cumin in ” (1240) must have been prolific of melody. It is 
impossible to regard it as an isolated phenomenon. The beauty 
of songs by early composers, and of others, which are possibly 
of popular origin, met with in the reigns of Henry VII., 
Henry VIIL, Edward VI. and Elizabeth (see Wooldridge’s 
edition of Chiippell’s Popular Music of the Olden Time) argue a 
great and healthy activity in the preceding centuries. It is 
sufficient to mention Morley’s “ It was a lover and his lass ” 
and “ 0 Mistress mine,” or “ The Three Ravens,” which though 
it first appeared in print in i6ir is undoubtedly a folk-song 
belonging to a much earlier period (for versions still to be heard 
see Kidson’s Traditional Times). The same is probably true 
of “ A poor soul sat sighing ” and many others. It is to be 
remarked, however, that printed versions of popular songs can 
seldom be relied upon as faithfully representing tlieir original 
form, or even the form in which they were sung at a particular 
epoch. Editors have seldom resisted the temptation of tamper- 
ing with popular airs, if by so doing they can render them more 
attractive to polite tastes. Within recent years, however, 
the collection and publication of folk-songs has been undertaken 
in a different spirit-— and it , is possible in most countries to 
study the folk-songs in versions which have been taken dir^ 
from the lips of the peasantry and are presented without editorial 
alterations. The queijtion as to the jjropriety of such alterations, 
or the larger question of what is. suitable in the way of 
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IriRtruriM^ntal accompaniTnent, need not be discussed here more 
than to point out that €he strictly scientific point of view 
— which seeks to understand the folk-song in its native 
simplicity — should not be mixed up with that of the artist 
who aims' at adding to the world’s store of beautiful music. 

It is to be deplored that the English composers of the 15th 
and i6th centurifjs did not follow the example of Dutch, German 
and French musicians, who utilized popular melodies as the 
foundation or canto fermo of their masses and motets (one 
example only is known, “ 0 Westron Wynde ”) and also arrange 
them in parts for music-loving circles (to a limited extent this 
appears to have been done in England, e.g. the Freemen’s 
Songs in Deuterofnela). But in England, as in other European 
countries, survivals of medieval melodics arc still to be found 
among the peasantry in quantities which vary according to 
the degree in which modem music has penetrated to country 
districts. In Germany, for instance, where musical culture 
has been most widely spread, the medieval folk-song, according 
to Herr Bohme, is no longer heard; it is possible, however, that 
this statement may be contradicted or modified, if the same 
systematic search for the Germanic folk-song, which has been 
made recently in France, England and elsewhere, is undertaken 
before it is too late. Melodies formed by composers under the 
principles of modern harmonic music have largely usurped their 
plare.^ 

The folk-song is eventually killed by the products of the 
m'usical manufactories of the town. The peasantry provided 
with songs from outside is relieved from the necessity of pro- 
viding for its own needs, or of cherishing with the love of earlier 
tirTies its own traditional inheritance. Jt is true that for many 
centuries numbers of composed songs have found their way into 
the popular repertory and have there undergone in many in- 
itiinces transformations which serve as a complete disguise to their 
real origin : but in general a fine ear can detect these intruders. 
For even when they have sufiered change or transformation 
in passing through a new environment the stamp of an individual 
or a period remains, wheretis the folk-song of tradition is the 
work not of one age, but of many, not of the individual, but the 
collective mind. For songs made by uncultivated persons, 
and passed on to others without the aid of writing or of printing, 
soon lose in the course of oral transmission even such traces 
of individual authorship as they may once have possessed. 
Moreover, the makers of folk-songs are concerned with nothing 
so little as the assertion of their own individuality. They 
know that it is the most familiar that is the most acceptable. 
Novelty has no charms for themselves or their audiences. 
Instinct as well as policy keep them to recognized types and 
formulae; and the innumerable variations which these undergo 
from age to age are probably far more frequently due to 
lapses of memory than to capacity for invention. Major tunes 
inadvertently sung in minor mod'js, or vice ver.sa,or the accidental 
application of a tunc to verses, for which it was not originally 
intended, give rise in many cases to practically new melodics. 
Though an author might be named, if it were possible to know 
the history of a folk-melody, for each change that it has assumed 
in the course of its history, it is clear that authorship of this 
kind is not what we mean when we name Dibdin as the author 
of “ Tom Bowling.” The theory that the folk-song is but the 
degenerate offspring of a cultivated ancestry, that the peasantry 
have, in fact, taken their music from a superior class, and trans- 
formed it to suit their own tastes and idioms, has been and is 
still held apparently by many (see Qosson, Chansons popidatres 
beiges; and Comb^icu, La Musique, p. 114). This is tanta- 
mount to the assumption that the presence among songs of the 

1 The error must be guarded against of supposing that melodies, 
heard to-day among the peasiintry, which suggest medieval times, 
are necessarily medieval in origin. It has been already indicated 
that dorian, aeolian and mixolydiati modes (to name those which 
are most prevalent) are natural modes, not church modes; they are 
still employed, by folk-singers in many parts of Europe. A melody 
in the modem major scale is just as liable at the present day to 
submit to transformation into the mixolydian or some other mode, as 
tnelodiee in other inodes are liable to bocome major. 


peas^try of beautiful melodies involves pre-existing musical 
civilization, and that the popular instinct is incapable, without 
cultivation, of creating melodies that ore artistically beautiful. 
It would be difficult to support this assumption in the case of 
the German and Dutch medieval songs, to which reference has 
been made; the cases that could be cited, in which well-known 
airs of the town have passed to the country and suffered trans- 
formation, are insufficient data for establishing a general rule 
as to the origin of folk-songs. Indeed, the very fact of such 
transformation tends to prove the existence of a strictly popular 
music, into whose idiom the town music is transformed. To 
deny that uncultivated peasants ran create melody is to forget 
that the languages even of savages have their grammar and 
syntax, as well as qualities that are rhythmical and musical, 
and that even among civilized people those same qualities 
existed long before they were analysed and tabulated by 
grammarians, and further developed by trained literary men. 
The case of melody is strictly analogous to that of languages. 

As every Country has its own store of folk-songs in which 
national characteristics find expression through idioms which 
differentiate its songs from those of other countries, it would be 
arbitrary to select the songs of one country rather than those of 
another for separate disnissicn. 

The history of the art-song has now to be considered, of 
solo song, that is, with instrumental accompaniment' as an 
essential part. Songs for two or more voices with 
or without accompaniment, though they properly 
belong to the subject of this article, are passed over, 
for they but exhibit the tendencies manifested in solo song when 
applied to more complicated forms. Operatic songs and arias 
are likewise omitted (except in the early Italian period), as 
belonging to a branch of music which requires separate treat- 
ment (see Aria; Opera). Instrumental song arose during the 
i6th century, a time in which composers, released by the spirit 
of the Renaissance from the exclusive service of the Church, 
were already becoming active in secular directions. The 
madrigal was the favourite form of composition and was rapidly 
approaching its period of maturity : it was now to be superseded 
as the popular diversion of cultivated society by solo song. 
The habit had already sprung up of supplying voices that might 
lie missing in a madrigal by instruments : if all the voices but 
one were absent, the effect of a solo with instrumental accompani- 
ment was realized. A still nearer approach to solo song was 
made when singers, selecting one part of a madrigal for the 
voice, themselves played the rest on lute or chiianone. In such 
performances the voice part was likely to receive most attention 
— even in madrigal-singing it was not unknown for the soprano 
to embroider her part with gruppetti and ornamental passages 
(see Kiesewetter’s Schicksale u. Beschaffenheit des Weltlicken 
Gesanges, p. 72, for an example of a simple part as embellished 
by the welMoiown Signora Vittoria Archilei) — and the accom- 
paniment to undergo processes of simplification, thus preparing 
the way for melodies, 'simple or ornate, with unobtrusive accom- 
paniments, and perhaps also contributing to the invention of 
that declamatory or recitative style, attributed to Cavalieri, 
Peri and Caccini, the founders of oratorio and opera. Such 
melodies are found in Caccini’s famous Ntwve Musiche, published 
in Venice in i6oi (“ Feri Seh'aggi ” may serve as a beaulUul 
specimen of simple melody ; “ Cor mio ” is typical of the ornate 
style, “ Deh I dove son fuggite ” of the declamatory : the l^t 
two are quoted in Kiesewetter, Geschichte und Bescha:§enheU 
des Weltlicken Gesanges^ p. 73). Caccini claimed in the preface 
to that work to be the first to invent songs “ for a single voice 
to the accompaniment of a simple instrument.” It is true that 
ins friends in Rome (his native city), at whose houses these 
new compositions were performed, assured him that they had 
never heard the like before, and that his style exhibited possibil- 
ities for the expression of feeling, that were excluded, when the 
voice sang merely one part in a contrapuntal work. But, about 
thirty years before Caccini, lutenists in France had anticipated 
his innovations, and composed solo songs, with Ijute accompani- 
ments, in which is evidenced the struggle, not alu-ays successful^ 
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U3 break away from palyphonic traditions. Le Roy’s Atrs dr 
Cawr, published in 1571, may be cited in proof of this statement. 
Off these dirs “ Jc Buis amour ” is somewhat in the dt'clamaton^ 
recitative Btylc lof Gicdni’s Ntum musickt (see SHmmelbande, 
hit. Musik Gesdlsdwft. article “ Airs de Cour 6l Adrien le Roy,” 
by Janet Dodge). Generally Speaking, it may be said of early 
French songs that they were lotiget in shaking off the influence 
of the past Ilian the songs of the Italians, many tricks of ex- 
pressioiiK, belonging to polyphonic times, surviving both in voice 
parts and accompaniments. In the voice parts sometimes 
the influence of popular song is evident, at others the\^ are neither 
mfflodiouK nor yet declamatory, but merely suggest a single 
part in a polyphonic composition, wliile the accompaniments 
for tlic lute are generally a mixture of chords used with harmonic 
effects, and certain polyphonic tricks inherited from tlie past 
two centuries. In England two books of “ Ayres,” for a .single 
voice with lute accompaniment, one by Jones, and another by 
(\unpion and Rosseter, were published in 1601 ; Jones in his 
preface claims that his songs were the first of the kind, and 
Jiosseter says that those of Campion had been for some time 
privately imparted to his friends.” Doth sets therefore seem 
to be independent of Caccini’s Nuove musichc, the influence of 
which was not Iclt for some years. In England the breiik with 
the past was less violent and .sudden than in Italy; for the 
established practice of arranging popular songs and dances 
as lute solos led naturally to, and profoundly influenced, the 
later “ hyres ” with lute arcompanin'icnt. As Dr Walker remarks 
(ijistory of Music in England^ p. 121, Clarendon Press, 1907), 
“ A' folk-song of j t|oo, a song of Thomas Campion, and a song 
of Henry Dawes are all bound together by a dear and strong 
tic.” In a simple and unpretentious way these first English 
attempts at solo-song were singularly siiecesiiful. The best 
of them, such as Rosseter’s “ And \v(juld you see my Mistress^ 
fAce? ” and Campion’s “ .Shall I come if I swim.'’ ” rank as master- 
pieces 'of their kind. Both in structure and in feeling they 
escactly catch the es.sentials of the lyrics of the period. Their 
daintiness and charm malce it easy to forgive an air of artifi- 
ciality, which wus after all inevitable— if the songs were to 
represent the Spirit of their environment.^ 

'Meanwhtle Italian composers, who, in spite of the frottole, 
villote, villanelle, balletti and falalas (arrangements in vo(‘al 
parts of .popular melodies common in the la.st half of the i6th 
century) seem to have been unaffected in the new song movement 
Ijy popular influences, went straight from the polyphonic to 
the reoitiitive style, and advanced with extraordinary rapidity. 
Melody was quickly added to relieve the monotony of recitative 
which must have been acutely felt by the hearers of the early 
<peras, and considemble a,dvan(!0 in this direction was made 
by Cavalli' and Cesti (see Oxford History of Music, vol. iii., for 
details of their methods). Monteverde, though a greater genius 
than cither of them, did not succeed in forcing the daring qualities 
of his own conceptions on others, 'i'he famous lament of Ariadne 
was the expression of an individual genius tasting all rule.s aside 
fto the sake of poignant emotional effect rather than the begin- 
nhlg ^of a ne?w epoch in song. Carissimi and Rossi in oratorio 
attd cantata (a word 'which then merely described a piece that 
Was Sufig, as sonata a piece that was played, and consisted 
gfefierally of alternate recitative and aria) brought the organiza- 
tion of melody to a high degree of elaboration, far beyond 
anythin'^ attempted by CavkHi and Cesti. In their hands the 
declaitiatopy methods of Monievferde were made subordinate to 
larger piutflosos of design. A broad and general characterization 
^ John DOwlaad, tl»e chief of English luteftists, published his first 
book of MWrtgs wid ayrea in fonr parts in 1597, " So made that all the 
laarts, together or eitlnsr a/ th^ severally may be Hung to the lute, 
orpherion or viol da gamba.” Though not strictly speaking solo- 
sonas they are too imixittant not to be mefitioued. Three other 
boQ^ followed in tbtd. 1603 and 1612, in the Second of which appears 
the faaouH 'Plow my tears (Lachrymae) for two votoes, but al- 
most equally effective as a. sok>, and doubtless often used as such. 
It \s ngojished m v^ol. vii, of Euterpe (Breitkopf, & Hartcl, London), 
whicn also contains a valuable monograph on English lutenists and 
late fiiuslc by Miss Janet Dodge. Dowland's few k»!o-8ongs are 
unimportant. 


of emotional situations was more natural to them and to their 
BUcce.ssors than a treatment in which points are emphasized in 
detail. It was moreover inevitable in these early developments 
of musical stylo, in which melody had to play the leading part, 
that such sacrifices as were necessary in balancing the rival 
claims of expression and form should be in favour of the latter 
rather than the former. But the formal perfection of melody 
wtis not the only problem which 17th-century Italiiin composers 
liad to face. The whole question of instrumental accompani* 
roent had to be worked out; the nature and capacities of in- 
struments, including the voice itself, had to be explored; the 
reconciliation of the new art of harmony with the old art of 
counteipoint to be effected. It speaks volumes for tlie innate 
muslcai .sense and technical skill of the early Italian composers 
that the initial stage of tentative effort passed so quickly, and 
that at the dose of the 1 7th century we are conscious of breathing 
an atmosphere not of experimental work, but of mature art. 
Alessandro Scarlatti (1659-1725) sums up tlie period for Italy. 
That much of his work is dry, a mere exhibition of consummate 
technical .skill without inspiration, is not surprising when tlie 
quantity of it is realized, and also the unfavourable conditions 
under which operatic composers hud to work, but the best of 
it is singularly noble in conception and perfect in design. The 
same is true of the best work of Legrenzi, Stradella, Caldara, 
Ixonardo ]/io, Durante, work w'hich was of inc'alculable im- 
portanc'c for the development of musical, and particularly of 
vocal, art, and which will alway.s, for minds attuned to its atmo- 
.sphere of classical intellectuality, severity and self-restraint, 
possess an abiding charm; but oompuratlvely few specimens 
have retained the affections of the world at large. Carissimi’s 
“ Viltoria,” Scarlatti’s “ O C-essate ” and Le Violette ” are 
the most notable exceptions (“ Pietk Signore ” is not included, 
as no one now attributes it to Stradella). 

The almost universal preference of the Italians in the 17th 
and i8th centuries for the aria in da capo form involved serious 
sacrifices on the dramatic and emotional side; for although 
this form was but an elaboration of the folk-song type, ABA, 
yet it involved, as the folk-song type did not, the repetition 
not merely of the melody of the opening part, but of the words 
attached to it. It is this double repetition which from the point 
of view of dramatic sincerity forms so disturbing an element. 
But composers, as has been remarked, were too much occupied 
with exploring the formal possibilities of melody to establish a 
really intimate connexion between music and text (Monteverde 
being a notable exception), a detailed interpretation of which 
lay outside their scheme of sor^. Elaboration of melody soon 
came to in\«olve much repetition of words, and this was not 
felt as an absurdity so long as the music was broadly in accord 
with the atmosphere or situation required. A few lines of 
poetry were thought sufficient for a fulty developed aria. Ex- 
ceptions are however to be found in what is known as the 
redtativo arioso — of which remarkably fine specimens appear 
in some of Scarlatti’s cantatas-— and in occasional songs in 
slighter form than the tyrannous da capo aria, such as Caldara’s 
“ Come raggio di sol ” — whkhioreshadows with its dignified and 
expressive harmonies the Schubertian treatment of song. 

Before Scarlatti’s death in 1725 symptoms of decline had 
appeared. He was himself often compelled to sacrifice his finer 
instincts to the popular demand for mere vocal display. A 
race of singers, who were virtuosi rather than artists, dominated 
the taste of the public, and forced compose to furnish oppor- 
tunities in each role for a full display of their powers. An qjera 
was expected to provide for each favourite five kinds of aria I 
(arm cantMle, aria di poriamewto, aria di mezzo carattere, aria 
parlante and aria d' agilitd). It was not long before easier and 
more obvious types of melody, expresrin^ easier and iticrre obvious 
feelings, became the fashion. The varied fwrms of accoinpani- 
ment, in which a good eontarapuntal bass bad been a conspicuoua 
feature, were wasted upon a public whkh came to hear vocalists, 
not music; and ster^t^j>cd figures, of the kind which second- 
rate art after the first half of the iBth century has made only too 
familiar, took the place of sound contrapuntal workmanship^ 
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till the Italian school, which liad stood as a raodol for the world, 
became identified with all that was trivial, insipid, oonventiorial, 
melodramatic. Not that the Italian tendency in the direction 
of micrc tunefulness was in itself either unhealthy or unworthy. 
It was indeed a necessary reaction from the severe earlier style, 
as soon as that style bef^an to lose its earnestness fmd sincerity, 
and to pass into c^ld and calculating foniialism. But the spirit 
of shallowness and frivolity which accompanied the reaction 
involved the transference of musical supremacy from Italy to 
Germany, the only country, which, while accepting what was 
necessary to it of Italian influences, steadily remained true 
to its own ideals. 

Before speaking of German song, it is necessary to glance at 
whatwasbeingdono outside of Italyin the t 7th century. Reference 
has already been made to the French as pioneers in establishing 
solo song to lute accompaniment, which here, as in Italy, origi- 
nated in adaptations of polyphonic compositions. But in 
France from the first the main influence was derived from popular 
sources, the native folk-song and the vaudeville, the ditties of 
country and of town. In both that union of grace, simplicity 
and charm, characteristic of the French nation, tended to 
produce an art of dainty unpretentimis attractiveness, in strong 
contrast to the serious and elaborate Italian work. It preserved 
these characteristics in spite of the artificial atmosphere of the 
French court, in which it mainly flourished up to the time of the 
Revolution, in spite too of the somewhat different influences 
which might have been expected to affect it, derived from 
opera, the mania for which did not, as in Italy, kill the smaller 
branch of vocal music. Brunettes, musettes, minuets, vaude- 
villes, bergerettes, pastourelles, as the airs de caur were styled 
according to the nature of the poetry to which they were attached, 
may be found in Weckerlin’s Echos du temps passe, but the 
reader must beware of judging the real character of these songs 
from that which they assume under the hands of the modern 
arranger. 

With the latter part of the i 81 h ccnlnty came in the languid 
and sentimental romance, in whidi the weaker phases of Italian 
melody arc felt as an enervating influence, llie romance became 
after the Revolution the most popular form of polite song, lead- 
ing by degrees to that purely melodious type of which Gounod 
may be considered the best representative, and which other 
i-omposers, such as Godard, Massenet, Widor, have been for 
the most part content to follow and develop, leaving to more 
adventurous spirits the excitement of exploring less obviously 
accessible regions. 

In England, as in France gnd Italy, the beginning Of the 
17th century brought into existence solo song. Its b^fgirinmgs 
have already been alluded to in speaking of the songs of Rosseter, 
Jones, Ciimpion and Dowhind. The work of H. Lawes, and his 
contemporaries, William Lawes, Coleman and Wilson, was 
equally unpretentious and simple. A gem here and there, 
such as Gather ye Rosebuds ^ (W. lawes), is the student’s 
reward! for a mass of uninspired, though not ungraceful, work 
in which is to be noted an attempt to come to closer quaftets 
with poetry, by “ following as doSdy as they could the' rh^Tth- 
mied outlines of non-musical speech: they listened to their 
poet friends reciting their Own verses and then tried to produce 
lirtifidally exact imitations in musical notes ” (^Ernest Walker, 
Histoty pj Music in England, p. 130), producing yrhat was neither 
good melody nor good dedlamation, Buch tentative work, 
in spite of Milton's sonnet to H. Lawes, could only have a 
paesmg vogue, especially tvkh a Purcell so near at hand to stiow 
the world the draerence between talent and genius, between 
amateurish ei^ort and the realized (Conceptions of a master oif 
hik (X^ft. Sohgs like Let the dreadful Engines ” and Mad 
Bess' of Bedlam " reach a level of dramatic intensity and de- 
clamatory power, whirih is not sil't^assed by the best wptk df 
conteidbotary Italian composers. ** I attempt from' love's 
ricknesJ tb fly ** is so tamiiliar in its' quiet beauty that we *are 
arit t6 fotgbt' that melodies so perfectly ptPportion’esd w^e qtiite 
new tb En^sh, art, (though Dr BloW’s **’The Self-bkiii^ed 
deserW fliuy td ‘ fetkAd iwth by' 'sidte). "Mohtey^de^s 


“Lament of Ariadne”* ha* already beeh alluded to. It, is 
interesting id contrast itsiemoitlional force, obtained by daring 
defiance of rule, with the equally intense, but more sublime 
.pathos of Purcell's “ Lament oif. Dido,” in which song.a'griDUnd 
bass is'used Ihrouglwut. The “ Elegy on the Death of Mr John 
Playford ” (quoted in full by Dr Walker, p. 176 of his history) 
exhibits the same feature and the same mastery of treatment. 
The “ Morning Hymn ” is scarcely less remarkable, and has 
likewise a ground bass. Purcell died in 1695 ) Bach and Handel 
were then but ten years old, and Scarlatti had still thirty years 
to live— -facts of which the significance may bo left to speak 
for itself. 

It is among the ironies of musical history that so great a 
beginning was not followed up. There are echoes of Purcell 
in the generation that succeeded him, in G*oft, Greenty Boyce 
and Arne; but they quickly died < away. The genius otE Haildel 
first and of Mendelssohn later seem to have prevented English- 
men from thinking musically for thcmfielvcs. At least this , is 
the orthodox explanation; but it should be borne in mind that 
a list of English composers, who have been willing to sacrifici* 
case and prosperity to a life of devotion to artistic ideaF, would 
be extx:edingly difficult to draw' up and would certainly not 
include many of the befit-hnown names. From the death of 
Purcell to the Victorian era there is no consistent development 
of artistic song that is worth recording in detail. The only 
songs that have survived are of the melodious ordel*; 6^' these 
Ame contributes several that are still acceptable ifor an air' of 
freshness and gracofulncss which marks them- as his own. 

“ Where the Bee sucks ” apd “ Blow, blow, thou, Winter Wind ’* 
are typical of his style at its best, q& “The Soldier tired of 
War’s Alarms ” is typical of it at its Worst. Song, writers that 
followed him. Shield, Hook, Dibdin, Slorace, Horn, Linley (the 
elder) and Bishop, wore all prolific melodists, who* have each 
left a certain number of popular songs by which their nwn^s 
arc remembered, and which are still pleasant enough to ,be 
heard occasionally ; but there is no attempt to advance in 
new direction, no hint that song could have any other mission 
than to gratify the public taste fur tuneful melodies allied tO' 
whatever poetry^ -pastoral, bacchanalian^ patriotic or. senti- 
mental — ^lay readiest to hand. 

The musical genius of Germany, “which has created for the 
world the highest forms as yet known of .symphony, oratorio 
and opera, is not less remarkable as the originator 
of the Lied^the term by which are most easily pJJJJJg. 
cotiveyed the modern conceptions of ideal song. 

Germany is moreover the only country in which in orderly and 
progressive development the art of song may be traced from 
the simple medieval Volkslicd to the elaborate prodiwtions of 
Schubert, Schumann and Brahms. If iGermany is united to 
the rest of Europe in her detyt to Italy, still her final ccjaoeptions 
of song tKjlong to herself alone. And these coiKcptipPs have 
more profoundly influenced the rest of Europe than any Italian 
conception ever influenced Garmany, When the real of Europe 
was content with the vapid outpourings of Itailiait-ona pseudo^ 
Italian puerilities, an acutie observer could have read the 4igns in 
Germany, from which the advent of a Schubert might Jaave been 
foretbM. The student therefore is more profitably employed 
in studying the phases of song-devciopnaeat in GeHmany than 
in any other country ; German ideals and Germani methods of, 
technique have permeated the l^.st modem song-work' of coun- 
tries differing as widely in idiom as Russia, Norway, France and 
England. 

It is not necessary to dwell; except in very general .tenn$, 
upon German song of the 17th -ceritniy. There had .been . no 
development dorresponding with ‘that which produced the 
airs'd^ cow of France and the ayres df -England. The very 
lithratute necessary for such development was wanttog^ rlnd^ 
Gelrmiiin art 'Was too profoundly affected by th^ ♦spirit which 
prdduchd the Reformation to develop freely in stoiiar. diroctiOns^ 
Ev^eh' in domain of the ^ VdksUed the sacred sdngs acwrcftly 
KaH numerous than the secular; and at ahoRcfonna- 

rioil* addptatlonB df airs ‘to daeWed .Wonto fcondtititbod 
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borrowings on a very large scale. In the 17th century the work 
of the Italian monodists was bound eventually to stimulate 
German composers to make songs, but their main interest lay 
in larger choral-instrumental works, in which solo songs natur- 
ally appear, not in song as an independent branch of art. A good 
general view of such is( elated songs as appeared can be obtained 
from Reimann’s collections Das deutsche geistliche Lied and 
Das deutsche Lied (Sirnrock). In spite of some stiffness and 
awkwardness, these 17th-century songs exhibit a loftiness of 
aim, a toucliing earnestness and sincerity, which mark them off 
as quite distinct from any work done elsewhere at the same 
time. On the other hand there is not that sure grasp of their 
material, nor the melodic and declamatory power, which make 
Purcell in England stand out pre-eminently as the greatest song 
composer of the 17th century'. The treatment of the aria by 
Bach and Handel is discussed in separate articles (see Aria; 
Bach; Handel), which render unnece.ssary any further comment 
hcrew Nor need we pause to consider the vastly inferior work 
of lesser composers such as Telemann, Marpurg and Agricola, 
most of which is confined to opera, oratorio and cantata. Our 
concern is rather with the smaller lyrical forms, and to thcvse 
the aKsence of suitable poetry was for long an insurmountable 
barrier. It was not till the middle of the i8th century that 
the reform in German poetiy^ associated with the name of Martin 
Opitz (who translated Rinuccini’s text of Dajnc, J. Peri’s first 
opera, for Heinrich Schiitz) bore real fruit. 

At the outset it is necessary to make a broad distinction 
between the more distinctly popular form of song, known atithe 
VolkstunUiches Lied, in which the same music served for each 
stanza of a pt)em (as in the Volkslied itself, on which the Volks-^ 
iunUiches Lied was modelled), and the Kunstlied, or, to adopt 
the more descriptive term, the dunh-componirtes Lied, in which 
the music forms a running commentary on a poem, without 
respect to its form — or, if stanza form is preserved, varying the 
music in .some stanzas or in all in accordance with their poeiicAl 
significance. Generally speaking the former aims at a wider 
audience than the Kunstlied, the appreciation of which, when it 
is Worth appreciating, involves some degree of culture and 
intelligence, inasmuch as it aims as a rule at interpreting more 
complex and difficult kinds of poetry. In the i8th century the 
simpler V olkstumliches Lied in strophic form was most in favour, 
and those who care to trace its history in the hands of popular 
composers like J. A. Hiller, J. A, P. Schulz, Reichhardt, Berger 
and Zelter, con easily do .so by consulting Hartel’s Liederlexicon 
(Leipzig, J 867) or one of a number of similar publications. Side 
by side with the outpouring of somewhat obvious and senti- 
mental melodiousness, which such volumes reveal, it mu.st be 
rememlKjred that the attention of greater men to instrumental 
composition, the growing power to compose for keyed instru- 
ments (which began to replace the lute in the middle of the 17th 
century), and the mechanical improvements, through which 
spinet, clavichord and harpsichord were advancing toward the 
modern pianoforte, were preparing the w'ay for the modern 
Lied, in which the pianoforte accompaniment was to play an 
increasingly important part. C. P. E. Bach (d. 1788) alone 
of his contemporaries gave serious attention to lyrical song, 
selecting the best poetry he could get hold of, and aspiring to 
something beyond merely tuneful melody. The real outburst 
of song had to wait for the inspiration which came with Goethe 
and Schiller^ 

It is unfortunate that Haydn and Mozart^ pre-eminently 
endowed with every gift that makes for perfect song except 
that of literary discernment, should have left us so little of 
real value. There is indeed much to admire in some of Haydn’s 
canzonets, of which “ My Mother bids me bind my Hair ” fully 
deserves its continued popularity, while Mozart’s “ Schlafe 
mein Prinzchen ” — if it is Mozart’s — ^and a few others, like 
these in simple strophic form, are isolated treasures which we 
could not afford to lose. But in only two songs by Mozart, 
“ Abendempfindung ” and “ Das Veilchen,” is the goal, to which 
the art was to advance, clearly discerned and in the latter case 
perfectly atliUned. Both are durekeomponirt, that is, they 


follow the words in detail; in both the general spirit, as well as' 
each isolated point of beauty in the verses, is seized and portrayed 
with imerring insight. “ Abendempfindung is indeed seriously 
marred by some carelessness in accentuation (worse examples 
may be seen in An Chloe ”) and by annoying repetition of 
words, due to the development of the melody into a formal and 
effective climax. In the proce.ss the balance of the poem is 
destroyed, and the atmosphere of suffused warmth and tenderness, 
which pervades the rest of the song, is almost lost. The lyrical 
mood passes into one in which the operatic aria is suggested 
on the one hand, and on the other the formality of instrumental 
methods of developing melody. Not till S(;hubert w'ere these 
traditions, fatal to the pure lyric, finally overthrown, and the 
conditions of true union between music and poetry perfectly 
realized. In “ Das Veilchen ” how'ever, where Mozart touched a 
poem that was worthy of his genius and appealed to his extra- 
ordinarily fine dramatic instinct, he produced a masterpiece— 
rightly regarded as the first perfect specimen of the durch- 
cotnponirtes Lied. Every incident in the flower’s story is 
minutely followed, with a detailed pictorial and dramatic 
treatment (involving several changes of key, contrasts be- 
tween major and minor, variations of rhythm and melody, 
declamatory or recitati\‘e passages) which was quite new 
to the art. The accompaniment too takes its full share, 
illustrating each incident with exquisite fancy, delicacy and 
discretion — ^and all with no violence done to the form of the 
poem. 

With Beethoven song was suddenly exalted to a place among 
the highest branches of composition. Taken in hand with the 
utmost seriousness by the greatest musician of the age and 
associated by him for the most part with lyrical poetry of a 
high order, it could at last raise its head, and, freed from the 
conventional formalities of the salon, look a larger world con- 
fidently in the face. It ctmnol, however, be admitted that 
Beethoven, in spite of several noble songs, was an ideal song 
compo.srr. His genius moved more etisily in the field of abstract 
music. The forms of poetry were to him rather a hindrance 
than a help. His tendency is to press into his melodies more 
meaning than the words will bear. The very qualities in fact 
which make his instrumental melodies so inspiring tell against 
his songs. Though his stronger critical instinct kept 1 im a.s a 
rule from the false accentuation which marred .some of the work 
of Haydn and Mozart, yet, like them, he often failed to escape . 
from the instrumentalist’s point of view, especially in the larger 
song-forms. The concluding melody of “ Busslied ” would 
he equally effective played as a violin solo : the same might be 
.said of the final movements of “ Adelaide ” and of the otherwise 
noble cycle “ An die feme Geliebte ” — movements in which 
the words have to adapt them.sclves as well as they can to the 
exigencies of thematic development, and to submit to several 
displacements and tiresome repetitions. In songs of a solemn 
or deeply emotional nature Beethoven is at his best, as in that 
cycle, to sacred words of Gellert, of which Die Ehre Gottes 
aus der Natur stands as a lasting monument of simple but 
expressive grandeur, in Trocknet nicht,” in “ Partenza,” “ In 
questa tomba,” in the first of his four setting.s of Goethe’s Nur 
wer die Sehnsucht kennt,” and more than all, in the cycle “ An 
die feme Geliebte,” which represents a further stage reached in 
song on the road marked out by Mozart in “ Das Veilcl en.” We 
have left behind the pretty artificialities so dear to the i8th 
centuty, that play around fictitious shepherds and shepherdesses, 
and entered the field of deeper human feeling .with the surrounding 
inffucnccs upon it of nature and romance. The new sofrit of 
the age, represented in German poetry by the lyrics of Bikger, 
Voss, Claudius and Holty, members of the famous Gottinger 
Hainbund, and more notably by those of Goethe and Schiller, 
communicates itself in Beethoven to son{^ which now assumes 
its rightful position of joint interpreter. It needs no deep study 
of Beethoven’s songs to perceive that the accompaniment has 
assumed, especially in the Liederkreis,” an importance im* 
measurably greater than in the songs of any previous composer. 
It begins to act the part of the chorus in Greek drama and to 
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provide both a background and a commentary to the central 
personages. 

The tentative and uninspired work of Zelter, Reichardt^ 
Schulz and others, when they attempted anything beyond a 
merely tuneful melody in the strophic form, may be passed over, 
but a word is due to J. R. Zumsleeg, because in spite of the 
sometimes childish simplicity of his work he yet, in the kind 
of use which he made of modulation as a means of lyrical ex- 
pression, anticipated, more than any other composer of songs, 
one of the chief features of the greatest song writer of all ages, 
Franz Schubert. Schubert’s “ Erlkdnig ” was written a few 
months before Beethoven’s “ Liederkreis,” “ Gretchenam Spinn- 
rade ” about a year before the “ Erlkdnig.” He was eighteen 
when he composed the latter, in 1815. Lyrical song, divorced 
from all hindering elements and associations, whether of saUm 
or theatre, was here at the threshold of his short career in almost 
full maturity and plenitude of power. It is sufficiently remark- 
able that a lad with so little education should have composed 
such music : it is more astonishing still that he should have 
penetrated with such unerring insight into the innermost secrets 
of the best poetry. I'wo of the necessary qualifications lor a 
great song composer were thus at last united. Schubert pos- 
sessed the third — a knowledge of the human voice, partly 
intuitive, partly the result of his experience as a chorister boy. 
The beauty of his melodies is scarcely more striking than the 
gratefulness of their purely vocal qualities. The technique of 
singihg had indeed been understood for nearly two centuries; 
but Schubert was the first to divine fully its emotional range, and 
to dissociate it in lyrical work from all traditions of the schools. 
From the beginning to the end of his career he never penned n 
note or a phrase Wause it was vocally effective. What he 
wTote for the voice to sing was there because for him the poetry 
could not have it otherwise. This was inherent in his method 
of working, in which he relied implicitly upon his musical in- 
spiration tor a response, usually instantaneous, to the inordinate 
receptivity of his mind to the impressions of poetry. To read 
through a poem was for him not only to seize its innermost 
significance, and every salient point of language or of form, 
but also to visualize the scheme by which both the whole and 
the parts could be translated and glorified through the medium 
of music. As the singer Vogl, the first of his profession to 
appreciate him, remarked, “ He composed in a state of dair- 
voyanceJ^ Hence the impossibility of summarizing in a short 
space the innovations h(5 introduced, for new poems invariably 
suggested new types of song. His settings of Goethe’s lyrics 
(that is, the best of them) differ as essentially from his settings 
to those of W. Muller in the cycles “Die Schione Miillerin” and 
“ Die Winterreise,” as these again from his settings of Heine. 
Hardly a single development in subsequent phases of the art 
(except those which eliminate the melodious element) is not 
foreshadowed in one or other of his six hundred (and more) 
songs. Brahms, perhaps the greatest of his succes.sors, .said 
that there was something to be learned from every one of Schu- 
bert’s songs. He was as perfectly at home in the durchcompo- 
nirtes Lied as in the simple strophic type or the purely de- 
clamatory (“ Der Wegweiser,” “ NUhe clcs Geliebten,” “ Der 
DoppelgiLnger ” may serve as familiar but supreme examples 
of each). Certain features may be selected for emphasis, first, 
his use of modulation as a means of emotional expression. “ Du 
liebst mich nicht ” traverses in two pages more keys than would 
serve most composers for a whole symphony, whilst the discords 
on the words “ Die Sonne vermissen ” and “ Was bliih’n die 
Narcissen ” gave a piercingly thrilling effect, which is quite 
modern. The modulations in “ Wehmuth ” illustrate the subtle 
atmospheric effects w’hich he loved to produce by sudden contrasts 
between major and minor harmonies. More familiar instances 
occur in “ Gute Nacht,” Die Rose,” “ Rosamunde.” Secondly, 
his inexhaustible fertility in devising forms of accompaniment, 
which serve to illustrate the pictorial or emotional background 
of a poem; we have the galloping horses (and the horn), in “ Die 
Post,” the spinning wheel in “ Gretchen,” murmuring brooks 
in many songs from ** Die Sefadne Mullerin and in ** liebesbot- 


schaft,” the indication of an emotional mood in “ Die Stadl ” 
or “ Litanei.” Occasionally, it is true, the persistence of a 
particular figure and rhythm induces monotony, as in “Ave, 
Maria 1 ” or “ Normans Gesang,” but generally Schubert has 
plenty of means at* his command to prevent it, such as the 
presence of an appropriate subsidiary figure making its appear- 
ance at intervals, as in “ Halt,” “ Der Einsame,” or some 
enchanting ritornello, by whicli a phrase of the vocal melody is 
echoed in the accompaniment, as in “ Liebesbotschaft,” “ An 
Sylvia,” “ Standchen ” and “ Fischerweise.” Thirdly, the sud- 
den entrance of declamatory passages, as in “ Der Neugier’ge,” 
“Am Feierabcnd,” in “Gretchen,” at the famous “Ach sein 
Kuss,” and in “ Erlkdnig ” at “ Mien Vater, mein Vater.” 
Fourthly, the realistic touches by which suggestions in a poem 
are incorporated into the accompaniment, such as the cock 
crowing in “ Fruhlingstraum,” the convent bell in “ Die Junge 
Nonne,” the nightingale’s song in “Ganymed,” or the falling 
tears in “ Ihr Bild.” Finally should be noted the extreme rarity 
of any slips in the matter of the just accentuation of syllables, 
and this is especially remarkable in a song writer who relies 
so much upon pure melody as Schubert, for to preserve a per- 
fect melodic outline which shall do not the least violence to a 
poet’s text, presents far more difficult problems than the de- 
clam.atory style. Yet Schubert is as successful in “ Liebes- 
botschaft ” as in “ Prometheus.” Purists may be disturbed by 
the repetitions of words involved in the magnificent “Dithy- 
rambe ” — but Schubert cannot be expected to betray a sensi- 
tiveness which is really post- Wagnerian. Nor is it just to a 
composer of over 600 songs* to fasten for critical purposes on 
those which do not represent him at his best. His best level 
is so often attained as to make attacks on points which he has 
missed — as in some of the songs from Wilhelm Meister — ^some- 
what beside the mark. It is usually the work of enthusiasts 
who wish to exalt others at Schubert’s expense. For further 
details the reader is referred to the brilliant essay on Song with 
which Mr Hadow concludes vol. v. of the Oxford History of 
Music, It must suffice here to point out m a general way that 
in wideness of scope and aim, in intensity of expression Schubert 
produced the same transformation in the lyrical field that 
Beethoven had produced in the larger forms of sonata, string 
quartet and symphony. Beethoven’s work was necessary before 
Schubert could arise, but Schubert’s conceptions and methods 
were the fruit of his own genius. Of his contemporaries Loewe 
deserves mention for his singular success in overcoming the 
difficulties involved in setting long ballads to music. To 
preserve homogeneity in a form in which simple narration 
presents perpetually shifting changes of action, of picture, of 
mood, is a problem which Schubert himself only once trium- 
phantly solved. Weber contributed nothing to song, except 
in his operas, of permanent value, beyond a few strophic songs 
of a popular nature. He disqualified himself for higher work 
by that singular preference for vapid and trivial verse which 
so often Jed Haydn and Mozart astray. Mendelssohn’s literary 
tastes took him to the Ijest poetry, but he made but little attempt 
as a rule, to penetrate beyond its superficial and obvious import. 
His own lovable personality is far more clearly revealed in his 
songs than the spirit of his poets. Differences of literary style 
affected the style of his music perhaps less than that of any other 
distinguished composer. He attained his highest level in “ Auf 
Flugeln des Gesanges,” the first of the two songs to Zuleika, and 
Nachtlied. It is noteworthy that there is no trace of Schubert’s 
influence. Had Schubert not lived, Mendelssohn’s songs would 
have been just the same. Hence in spite of graceful and flowing 
melodies, elegant but simple in form, and instinct with that 
polished taste and charm of manner which endeared both him- 
self and his works to his own generation, his songs have exercised 
no permanent influence upon the art. Their immediate in- 
fluence, it is true, was enormous : it is felt occasionally in 
Schumann, only too often in Robert Franz, and a host of lesser 
composers in many countries besides his own, such as Gade, 
Lindblad, Sterndede Bennett^ and others who need not be 
specified. 
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Of far gfeater importance Is the work of Robert Schumann, 
wliofie polyfphonic metliods of technique and peculiarly epigram- 
matic style enabled him tu treat complex phases of thought 
and feeling which had Jiardiy bijcomc prominent in Schubert's 
time with quite extraordinary success. Roth by temperament 
and by choice he is identilied with the so-called romantic move- 
ment, a movement in which both poetry and music have tended 
more and more to become rather a personal revelation than 
“ a criticism of life." Thus with Schubert tiie note of univer- 
sality, the abiding intirk of the classical composers, is stronger 
than the impress of his own personality. With Schumann the 
reverse is the case. If llio romantic movement gave a new 
impetus of vast importance both to music and literature, yet 
it had its weaker side in extremes of sensibility, which were 
not always equivalent to strength of feeling. Mendelssohn s 
songs admittedly err on tJie side of pure sentimentality — 
Schumann, with Liszt, Jensen and Franz, frequently betrays 
tiie same weakness, but his best work, liis settings to Heine 
(espcdally the Uichterliehe), the FAchendurff “ Liederkreis," 
Chamisso’s i<rauenliebe u. Lehen" (\n;h some reservations), 
besides a fair number of otlicr sorigs, such as “ VYidmung," 
“ Dcr Nussbaum," ‘^Ihre Stimme," and his one completely 
successful ballad, “ Diobeiden Gronadiere," are strong in feeling 
and full of poetic and imagimiry qualities of tlie very highest 
order. Tho new poetry called fur new mctliods of treatment. 
These Schumann, instinctively an experimenter, provided, 
first, by a closer attention to the minutiae of declanuM than 
kid hitherto lieen attempted— and herein syruxipation and 
suspension furnished pos:dbilities unsuspected even by Schubert; 
secondly, by increasing the role of tho pkinohjrte accompani- 
ment— and in this he was helped on the one hand by novel 
methods of technique, of which himself and Chopin were the 
chief originators, and on the other by his loving study of Bach, 
which imparted a polyphonic treatment, quite new to song. 
In nearly all Schubert’s songs, and in all of Mendelssohn’s, 
the melody allotted to the voice maintained its ])v)sition of 
supremacy. In Schumann it not infrequently becomes the 
secondary factor, the main r6l€ of lyric inlorpreter passing to 
the aerjompanimont, as in Es ist ein Fldtcn u. Geigcn " or 
“ Kbselein.^’ He also gave quite a now promijience to the 
opening and closing instrumental symphonies, which become 
in his hands no merely formal introduction or conclusbn but 
an integral part of the whole conception and fabric of the Lied. 
This may be illustrated by many numbers of the Dichterliebe. 
but most remarkable is the fintd page, in which the pianoforte, 
after the voice has stopped, suras up the whole tenor of the 
cycle. This feature has been seized upon by many subsequent 
composers, but by few with Schunumn’s rare insight and judg- 
ment. In Franz, for instance, the concluding .sympliony is 
often introduced without necessity, and bccAomes a mere irritating 
mannerism. In Brahms however it is developed, both at tlie 
opening and close of many songs, to an importance and preg- 
nancy of meaning which no other composer has attained. 

A third point in Schumann’s method is his fondness for short 
interrupted phrases (often repeated at different levels) in place 
of the developed Schubertian melodies; it is alluded to here 
because of the great extension of the praetke by later composers, 
too often, as in the case of Framz, without Schumann's tact. 
On many grounds, then, Schumann may be regarded as having 
widely extended the conception of his exampk has 

encowaged later composers to regard no lyric poetry as too 
subtle fdr musical treatment. Unfortunately in pre.sentmg com- 
plexity of' mood Schumann wag not invariably careful to pre- 
j^erve structural solidity. Many later composers have followed 
the occasional looseness of design which is his fault, without 
approaching the beauty of spirit, in which he stands alone. 

A bold experimenter in song was Franz Liszt, whose wayward 
genius, with its irrepressible bent towards the theatrical and 
melodramatic, was never at home within the limits of a short 
lyrio. It is true that there is sincerity of feeling, if not of tlie 
<feepest kind, in ‘‘ Es ixmes e» Wund^baros win " and “ tlber 
alien Gipfeln*'; but concentrated emotion, which involves for 
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its expression highly organized form, was alba to Ibzt's geniu£i. 
which is more truly represented in songs like “ Die Lorelei,'' 
“ Kennst du das Land,” “ Am Rhein "—in which are pneseaated 
a series of pictures loosely connected, giving the impression 
of clever extemporizations on paper. It is not sufficiently 
recognized that such work . is far easier to produce than a 
successful strophic song, even of the simplest kind, because the 
composer ignores the fact that a formal lyric implies formal 
music, and that the most formal poetry is often the most emo- 
tional. Critics, who measure the advance of song by the increase 
in number of tliose that arc dwchcomponirt^ and the decreasing 
output of those wliich have the same music to each .stanza, 
are in danger of forgetting tlie best qualities both of music and 
of poetry. Formless music never interpreted a finely formed 
poem, and unless tho durchcomponirles Lied has more form 
instead of less than the strophic song, it is* artistically valueless. 
The popularity therefore of " Die Lorelei " is not so much a 
tribute to Liszt’s genius as an example of the extent to which 
gifted singers and umlisccrning critics can mislead the public. 
Merc scene painting, liowever vivid, however atmospheric — and 
these qualities may be conceded to LLszt and to others who have 
folio wd his example — takes its place upon the lower planes 
of art. 

The admiration expressed by Liszt and Wagner for the songs of 
Robert Franz, and the ^:ordial welcome extended by Schumann 
to those wliirh first made their appearance, have led to an 
undue estimate of their importance in many quarters. They 
are characterized by extreme delicacy both of feeling and of 
workmanship, but the ingenuity of his counterpoint, which lie 
owed to his intimate kncjwlcdgo of Bach and Handel, cannot 
conceal the frequent poverty of inspiration in his melodic plirases 
nor the absence of genuine constructive power. To build a 
song upon one or two phrases repeated at different levels and 
coloured by changing harmonics to suit the requirements of tlie 
poetic text (as in “ hiir Musik " and “ Du bist elend ") is a 
dangerous substitute for the pow’er to formulate large and ex- 
pressive mdoflics. But it is the method which Franz instinc- 
tively preferred and elaborated with skill. His songs arc 
mostly very sliort and in the stropliic form, some alteration 
being nearly always reserved to give point to the last verse. 
His tricks of style and procedure so quickly become familiar 
as to exhaust the pat ience even of the most sympathetic student. 
But tlic siiicerity of his aims, the idealistic and supersensitivc 
purity of bis mind (wliicli banished as far as po.ssible even the 
dramatic element from his lyrics), its receptiveness to the 
beauties of nature and all that is chaste, tender and refined in 
human character rendt^r his songs an important contribution 
to our knowledge of tlie intimate side of German feeling, and 
compensate in some degree fox tlie lock of tlie larger qualitios 
of style and imagination. All his best qualities are represented 
in the beautiful setting of Lenau's “ Stille Sicherheit." Those 
W'ho care to study his limitations may compare his settings of 
Heine's lyrics with the masterpieces of Schumann in the same 
field, or the dullness of his “ Verborgenheit " (Mcirikc) with the 
romantic fervour imparted to that poem by the later genius 
of Hugo Wolf. 

A higher value than is usually conceded attaches to tho songs 
of Peter Cornelius, a friend of Liszt and Wagner, bub a follower 
of neither. Before he came under their influence he had under- 
gone a severe course of contrapuntal training, so that his work, 
though essentially modern in spirit, has that stability of structnro 
which makes for permanence. He was, moreover, an accom- 
plished linguist, a brilliant essayist, and a poet. That perfect 
fusion between poetr)" and music, which since Schubert haa 
increasingly been the ideal of German song, is realized in an 
exceptional manner when, with Cornelius as wkh Wagner, 
librettist and musician are one person. -More exquisite declama- 
tion is hardly to be found in the whole range of song tliam 
in the subtly imaginative Auftrag," whilst for nobility of 
feeling, apart from technical excellencies, of the highest order, th© 
** Weihnachtslieder," tha^' Braullieder ” and muda of the sacred 
cycle Voter Uttsw,*' jwe hatrdly surpassed oven by' SchussHKn^ 
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ftt his hest^ and point to Cornelius as one oi the most beautiful 
and original spirits of the 19th century. 

In the song- work of the T9th century, though Schubert 
remains the rock upon tvhich it has been built, Schumann 
represents the most direcrtly inspiring influence, even when, as in 
the case of Adolph Jensen (whose spontaneously melodious and 
graceful, if not very deep, songs deserve mention), there are 
importations from such widely divergent sources as those of 
Mendelssohn and Wagner. 

The application of the principles of Wagnerian music-drama 
to lyrical work, allied, as was natural, with the exaggerations 
and unconventionalities of Liszt and Berlioz, iwas sooner or 
later bound to come, bound also for a time to issue in confusion; 
to rescue song from which was the work of two men of genius, 
who, though approaching the task from standpoints removed 
by the whole distance of pole to pole, may be considered as 
placing the crown of final achievement upon the aspirations of 
i9th*(»ntury song — Hugo Wolf and Johannes Brahms. 

Wolf exhibits an entirely unconventional and original style. 
He is as untroubled by tradition as Schubert, whom he resembles 
not often, as in “ Fussreise ’’ and “ Der Gartner,” in pure 
melodiousness, but in the intensity of his power to penetrate 
to the very heart of poetry. To him may also be most fitly 
applied the epithet clairvoyant. He is the first who published 
songs for voice and pianoforte, not songs with pianoforte 
accompaniment, thus finally asserting the identity of singer and 
accompanist in true lyrical interpretation. 

The unerring sagacity of Brahms discerned that the pos- 
sibilities of song on the lines set by Schubert were far from being 
exhausted : his practical mind preferred to develop those pos- 
sibilities rather than to seek after strange and novel methods, 
(conforming thus in song to his practice in other branches of 
composition. A broad melodic outline is for him an essential 
feature : equally essential is a fine contrapuntal bass. In 
form the majority of his songs follow the orthodox AB A pattern, 
the central portion being so organized as to offer, with the least 
possible introduction of new unrelated material, a heightened 
contrast with the opening portion by means of new treatment 
and new tonalities and at the same time to justify itself by 
producing the mood in which the return to the opening portion 
is fell as a logical necessity,- Chromatic effects in Brahms’s 
scheme of melody are rarely introduced till the middle section, 
the opening being almost invariably diatonic. It must however 
be admitted that Brahms’s formal perfection involves occasion- 
allv an awkward handling of words, and that in a few instances 
(see Mafelone-lieder, Nos. 3 and 6), they are frankly sacri- 
ficed to that formal development of his material whicii has 
been criticized in the cases of Mozart and Beethoven. No part 
of his songs deserves closer study than the few bars of instru- 
mental prelude and conclusion, in which is enshrined the very 
essence of his conception of a poem. It may almost he said that, 
since Schumann set the example, the first and the last word 
has passed from the voice to the instrument. Accompanist, 
like singer, must understand poetry as well as music ; but with 
no composer is his responsibility greater than with Brahms* 
Complete mastery in close organization of form was allied in 
Brahms not only with the warmth and tenderness of romance, 
but with the imagination and insight of a profound thinker. 
Concentration of style and of thought have nowhere in the 
whole history of song been combined on a plane so high as that 
which is reached, with all perfection of melodic and harmonic 
beauty, in “ Schwermuth/’ “ Der Tod das ist diekiihle Nacht,” 
“Mit vierzig jahren/' “ Am Kirchhof,” “ 0 wiisst’ ich doch den 
Weg zuriick ” and the “ Vier ernste Gesflnge,” which closed the 
iist of his 197 songs. The alliance to gong of so dangerous a 
companion as philosophy, or at any rate of thoughts which are 
phibsophical rather than lyrical, proved no obstacle to Brahmses 
equal success in the realm of romance. This side of his genius 
may be illustrated by numerous songs from the Magelone cycle 
(notably “ Wie froh und frisch and ** Ruhe, siiss, Liebchen ”) 
and by others, of which “ Liebestreu,” “ Die Mainacht,” 
fFeldemsamfceit/* ^‘Wie rafft* ich mich auf in der Nocht,” 
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** Minneiied ” and Wir wandeten ” are a (ew examples pieked: 
at random. 

It has already been indicated that Brahms was a deep Student 
of Schubert. If he had not Schubert’s absolute spontaneity 
of melody, he resti^ed it to its Schubertian place of supreme 
importance. In spite of all the tendencies of his age he never 
shirked that supreme test of a composer, the power to originate 
and organize nielod,y; but it is melody often of a type so severe 
in its outline and prtjportions as to repel those hearers who are 
unable to attain to his level of thought and feeling. All mere 
prettiaess and elegance are as alien to his nature as even the 
slightest approach to sentimental weakness on the one hand, 
or to realistic .scone-painting on the other, so that for the world 
at large his popularity is jeopardized by an attitude which is 
felt to be uncompromisingly lofty and severe. It has hardly 
yet had time to reconcile itself to the union of modern lyrical 
poetry with a style whose elaborate contrapuntal texture diffep 
as much from the deliuate polyphony of Schumann as that in 
its turn differed from the broad harmonic system of Schubert. 
But that Brahms was never difficult without reason, or elalx)rate 
when he might have been simple, appears plainly from the 
preference he felt for his slighter songs in the V dlhtUmlich 
style and form, rather thiui for those which were dutaheom- 
ponift. He wus strongly influenced by the VolksUeder of his 
country, the words of whidi he loved to repeat to himself, as 
they suggested ideas even for his instrumental compositions. 
His arrangements of Volkslieder mark an epoch in that field 
of work.^ 

In the history of song Brahms’s name is likely to stand for the 
closing of a chapter. It is difficult to conceive of more com- 
plete work on lines that are essentially classical. The soundest 
traditions find in him Iheir justification and their consummation. 
He has enshrined the best thought and the noblest feeling of 
his age in forms where elaboration and complexity of detail serve 
essential purposes of interpretation, and are never used as a 
brilliant artifice to conceal foundations which are insecure. 

It is not proposed to discuss the work and tewiencios of 
contemporary German composers— ’of whom Felix W eingartner 
(b. 1863), Max Reger (b. 1873) Rirhard Strauss have at- 
tracted the largest share of attention. The above summary, 
though necessarily mromplete and confined only to the most 
conspicuous names, may yet provide some points of view from 
which the songs of other countries than Germany may be re- 
garded, especially those in which German conceptions and German 
methods of technique have been dominant factors. Actual 
settings of German lyrics figure largely in the works of many 
non-Gorman composers, and these it is hard to judge except 
by German standards. But, strongly os German influence has 
l)cen felt in Russia, for instance, in Norway and in Finland, 
yet the last lialf century has seen the rise of more distinctly 
national schools of song in idl these countries, and to this result 
(he cult of the folk-song has very largely centributed. Glinka, 
Rimsky-Korsakuv, Borodin, Balakirev, Cesar Cui (b. 1835), 
and Moussorgsky in Russia, Nordraak (1842-1860) and Grieg 
in Norway, Sibelius (b. 1865) in Finland, are conspicuous names 
in this connexion. 

The Latin countries h ive, as is natural, been but little subject 
to German influences ; of thwe France alone seema to be working 
her way towards a solution of artistic problems 
which has interest for those who live beyond h(^ 
borders and which bears emphatically hear own hall- 
mark. The melodious style of Gounod, which has so powerfully 
affected composers like Massenet, Godard and Widor, has 

i Their value may bo tested by conmaring them with tha amfdl 
volume containing arrangemeaU by R. frane, which are ^ynmathieti- 
caUy done but wiUioiit in^jratipn, with those of Tappcrt, yrhich are 
mocicls of what such things ought not to be, and with the, qull, 
lininviting work of A. Saran. Many of Keimann’s arrangements, 
however, deserve cordial rocognition as both sympathetio and 
scholarly. One fact emerges clearly from the atudy of |olk-»png 
arrangoments, in Germany and elsewhere, that snccf^ss depends upon 
walitics which are as rare as, and are seldpm di8so(;iatea from, the 
ower of original composition. Only a groat cpmpos^can be a grtot 
arranger. / ' ' 
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bei^n to yield during the last quarter of a century to tendencies 
which correspond closely with those o the impressionist move- 
ments in French literature and painting. The deeper side of 
tlie movement, in whicli a strong clement of mysticism plays 
an important part, is represented in the best songs of C^sar 
Franck, Faure and Bruneau, a notable group of composers, 
whose occasional extravagances are atoned for by original 
impressions of nature in her more unusual moods, and by much 
that arrests attention both in thought and style. The songs of 
Duparc (b. 1848) and Vincent d'lndy likewise repay study. 
Nothing (an be clearer than that traditional methods were 
inadequate, if modcrii French poetry was to find interpretation 
in the sister sphere of music; but how far the work of composers 
such as those named is likely to be regarded as final, it is pre- 
mature to ask. The world had hardly had time to feel at home 
with tliem before it was called upon to face what it is difficult 
not to regard as representing the extreme limits of impressionistic 
style in Debuss)'. We are still too mu(ih accustomed to melody 
imd rhythm, to harmonies that have some intelligible principle 
in their successions, to judge securely of music which is neither 
melodious nor rhythmical nor in the accepted sense harmonious. 
We are still too much accustomed to music' regulated by analys- 
able laws to feel at case with music that seems, at any rate at 
present, to acknowledge none. Whether the work of Debussy 
is the beginning of a new epoch the future alone can decide, but 
it is permissible to feel apprehensive of an art which is based 
upon impressions rather than upon convictions; and the value 
of impressions is apt to be measured more by the degree in which 
they are fugitive, elusive, evanescent, or merely peculiar to the 
composer’s temperament, than by the relation which th(^y bear 
to permanent elements in nature or humanity. Hence in the 
modern school of song-writers, which finds its culmination in 
Debussy, the quality of unself consciousness is the one which 
seems most difficult for them to attain. In French art we are 
too often reminded how close the sublime is to the ridiculous, 

• the dramatic to the theatrical, pathos to bathos, truth to paradox. 
Even in the quieter pictures we are conscious of a fon'cd atmo- 
sphere, an unnatural calm, not the abiding peace of a landscape by 
Corot or Millet. Lastly, the opinion of Bruneau {La Musique 
franfaise, p. 233) that prose will in time supplant poetry in 
drama and song is, at kaist to those to whom form is still an 
essential element of beauty, a disquieting omen for the future. 
The best qualities of the French nation, its uiialfected gaiety, its 
sincerity, grace, humour, pathos, tenderness, are far more 
touchingly and truthfully revealed in the simple melodies (jf 
the country-side — or in the liss pre tentious songs (of whu'h 
Bruneau and Massepet have given examples, as well as many 
others) formed upon their model. 

Limitations of space do not form the only reason for dealing 
in a cursory manner with English songs of the 19th century. 
Moi§rn A more valid one is to be found in the absence, 

UagiiMh until its two closing decades, of great names to 

soag, which can be attached the history of any orderly 
development, of any well-conceived and definite ideals. 
The authors of the very limited number of good songs are too 
often the authors of others in larger quantities which arc bad, 
and that not in every case owing to failure of inspiration but 
to a lowering of ideals in order to gratify the tastes of an unin- 
telligent public on the one hand, and the demands of exacting 
publishers on the other. That a healthier art might have arisen 
is indicated by the presence of such songs us Hatton’s “To 
Anthea,’^ Loder’s unexpectedly fine setting of “ The Brooklet ” 
(the words of which Schubert had already immortalized in its 
original German version as “ Wohin ”), Sullivan’s fresh and 
originalsettings of several Shakespeariiui lyrics, and of Tennyson’s 
uninspired cycle of verses entitled “ The Songs of the Wrens,” 
and Clay’s “I’ll sing thee songs (f Araby.” Tlie name of 
Stemdale Bennett stands out as that of a composer who remained 
steadfastly true^ his ideals. His output was indeed a small 
one, and, covered a somewhat limitexl range of style and feeling; 
but the thought, like %o^rkmanship, is always of delicate 
and beautiful qualitj^ Though Mendelssohn’s influence is 


apparent he has a touch which is all his own. “ To Chloe in 
sickness,” “ Forget-me-not,” “ Gentle Zephyr ” and ” Sing, 
Maiden, sing,” have certainly not yet lost iheir charm. Stern- 
dale Bennett marks the beginning of higher ideals in English 
song — but it is only within the last twenty-five years that we 
have begun to see their realization, owing to the training oi 
many English musicians in German schools 1 nd to the increasing 
familiarity of the musical public with the best German Lieder. 
1 he lead has been taken by Parry and Stanford — composers 
who have published large numbers of songs in great variety of 
styles, and with uniform seriousness of aim and treatment. 
Parry s delightfully fresh early work is represented at its best 
in “A Spring Song,” “ A Contrast,” and “ Why does azure deck 
the skies ? ” The transition to a later manner is marked by the 
four anacreontic odes; and several small volumes of lyrics 
have since made their appearance. If some of these miss the 
true lyri(!al note, of whi( h absolute spontaneity is an essential 
condition, yet a lofty level of thought and workmanship is 
always manifest, rising to highest inspiration perhaps in ” When 
we two parted,” “ Through the ivory gate,” and “ I’m weaving 
Sweet Violets.” Stanford has essayed .songs in many styles, 
suited to poems drawn from many periods, but he is most 
himself and most successful in Keats’s wei.cl and dramatic ballad 
“ La Belle dame sans merci,” in Browning’s cavalier songs, in 
the cycle of sea songs (IT. Newbolt), and cLove all in the Irish 
idyll (Moira O’Neill)— where in six pieces of rarest beauty the 
composer has revealed different phases of Irish feeling, pathos 
and huniour with a poetical and imaginative power unequalled 
in British art. It is hard to imagine a more perfect allianc'e 
between poetry and music, from the general conception of each 
song down to the minutest detail of dci lamation, than is found 
here. As an arranger of Irish melodies-— of which four volumes 
have been published — Stanford has also shown himself a com- 
plete master. Cowen, Mackenzie and Elgar have contributed 
few songs worthy of reputations gained in larger forms of com- 
position. Of the work done an(l being done by younger com- 
posers much might be said. There is activity in many directions; 
a cycle of songs by Arthur Somervell from Tennyson’s Maud 
is an artistic work of very real value, beautiful and original as 
music, and forming a highly interesting commentary upon 
the poem. R. Vaughan Williams, in the more difficult task 
of setting six sonnets from Rossetti’s House of Life and in 
three of Stevenson’s Sonj^s of Travel, has displayed imaginative 
qualities of a remarkable or(Jcr. Not less original is the highly 
finished and poetical work of H. Walford Davies. Somewhat 
slighter in style and thought, but instinct with true lyrical 
tenderness and charm, are the songs of Roger Quiltcr, drawn 
mainly from the Elizabethan period, arid the poen.sof Herrick. 
Various songs by Maude V. White, W. H. Hadow, Hamilton 
Harty, Harold Darke, Ernest Walker, Donald lovey, William 
Wallace and others ^ive evidence, witli the work already mem 
tioned, of a revolution in the treatment and conception of 
song in England, which is full of promise for the future. Its 
fulfilment however is likely to depend upon a change in the 
prevailing conditions, under which professional vocalists have 
a financial interest in popularizing inferior productions. Good 
songs, apart from the initial difficulty of finding a publisher, 
are thus penalized from tlie start, whilst the larger and less 
instructed portion of the public, which forms its taste upon what 
the singers of the day provide, remains ignorant of precisely 
those works which are most necessary for its enlighUnment. 

Bibliography. — In Grove’s Dictionary of Music and Musicians 
(new ed ) Mrs E. Woodhouso’s article on “ Song ” (vol. iv.) gives a 
practically exhaustive bibliography of the whole subject of song 
and folk-song, country by countxy ; her account is quite unique, a^ 
indispensable to the student. The following list is mainly of books 
which the present writer has found most valuable : Sir Hubert 
Parry, Art of Music (London, 1897); Ogford History of Music 
(1901-190.5), esp. vol. iii., “ The Seventeenth Century " by Sir Hubert 
Parry; vol. iv., “ The Age of Bach and Handel “ by J. A. Fullcr- 
Maitland; vol. v., " The Viennese Period ” by \V. H. Hadow; volvi., 

*' The Romantic Period “ by E. Dannnnither ; Combarieu, La 
Musique, ses his et son dvolution (Paris, 1907) ; Ambros, GsschichU 
der Musik (1862-1882) ; Couss6maker,>2ifistoiV0 de VimmonH au moym 
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(1852); Kiesewettcr, Schicksale «. Beschaffenheit des welilichen 
(Tesanges (1841); Reissmann, Das deutsche Lied rewritten as 

Gcschichte des deutschen Liedes, 1H74); Schneider, Das musikaltsche 
Lied (1863) : K. Walker, History of Music in England (1907) ; W. Nagel, 
Geschichte der Musik in England (189^1897); C. J. Sharp, English 
Folk-songs, sonie Conclusions (1907) ; J. Tiorsot, Hisioire de la chanson 
populaire en France (1889); I-^voix, La Mustquc fran^aise (1891). 

Collection*! of fonp;'-! with vahmbk* introduction and notes (those 
marked with an asterisk have pianolorte accompaniments) : ]•'. M. 
Boohmc, AUdeutsches Liederbuch (Jircitkopf & Hkrtel, 1877); 
Gaston Paris and Gevaert, Chansons du XV^ siecle (I’aris, 1875); 
J. Tiersot, Chansons populaires des Alpcs franQaiscs (Grenoble, 1903) ; 
Dc la Villemarqu6, Barzaz-Breiz, Chansons pop. de la Bretagne 
(Paris, 1867); *}^urganlt-Ducoudray, ^70 melodies pop. dela Basse- 
Bretagne (Paris, 1885); •Champfleury and Chansons pop, 

des provinces de France (Paris, i860); *Weckerlin, Echos du kmps 
pass 6 (3 vols., Paris, 1835), and * Chansons pop. du pays dc Frame 
(2 vols., Paris, 1903); ♦V. Dlndy, Chansons pop. du Vivarais, op. 
52 (Pari^l Hjalmar Thnrcn, Folkesangcn paa Faerernc (Copenhagen, 
1908); F. van Duysc, Hei oude nederlandsche Lied (the Hague, 
1903-1905) ; •£. Closson, Chansons pop. des provinces beiges (Brussels, 
1905) ; *^urgault-Ducoudray, jo melodies pop. de Grice et d‘ orient 
(Pajis, 1897); Eugenie Lincfi, "Prasan/ Songs of Great Russia (St 
Petersburg and London, 1905) ; *W. Chajipell, Popular Music of the 
Olden Time (London, 1855-1859); *E. Wooldridge, revised edition of 
the above, with title Old English Popular Music (London, 1893); 
Folk song Society’s Journals; ‘‘C. j. Siiavp, Folk-songs from Sonirrset 
(5 vols., Bamicott & Pearce, Tciuiilon) *J. A. Fullcr-Mailkmcl and 
I.. E. Broadwood, Countv Songs (Novello) : *Sliarp and Baring-Gonld, 
Songs of the West (Methuen); *1.. K. Broadwood, English Traditional 
.Songs and Carols (Booscy). (W. A. J. F.) 

Thk Song of Birds 

The characteristic modulated voire of birds i.s the outstanding 
example of natural “ song ” in the animal world. The essential 
requirements of a vocal organ, the pressure of vibratory mem- 
branes or chord, are found in the bird’s syrinx (sec Bird), 
but how these membranes act in particular, and how their 
tension is modified by the often numerous syringcal muscles, 
we do not know. The voice of birds i.s produced entirely by the 
syrinx; the larynx no doubt modifies it, but the tongue seems 
to play no part in it. The ‘‘ loosening of the tongue ” by cutting 
its frenum, in order to assist a bird m talking, i.s an abso- 
lutely silly ojieration. The possession of the most elaborate 
syrinx is not enough to enable a bird to sing. In this respect 
they are like our.selves: special mental faculties arc required 
to control the apparatus. Anatomically thf' raven has the 
same elaborate syrinx as the thrush or tlie nigljliiigale, and yet 
the raven cannot “ sing ” although it can modulate its voice 
and can even learn to talk. As a rule the faculty of singing 
IS restricted to the males, although the females ]>ossess the same 
organs; moreover, birds vary individually. Some learn to sing 
marvellously well, while others remain tyros in spite of the best 
education. But given all the necessary mental faculties, 
birds sing only when they are in such a healthy condition that 
there is a surplus of energy. This, of course, is greatest during 
the time of propagation, when much of the surplus of the general 
metabolism comes out — to use homely word.s — in unwonted 
functions, such as dancing, posing, spreading of feathers and 
giving voice. Jwery one of these muscular exertions is a spasm, 
releasing some energy, and--again in homely parlance— 
lelieving the mind. In many cases these antics and other 
manifestations become rhythmical, and music consists of 
rhythmical sounds. Of course birds, like other creatures, arc 
to a certain extent reflex machines, and they often sing because 
they cannot help it, just as male frogs continue to croak long 
after the pairing season, and not necessarily because they or 
their mates appreciate those sounds. But birds stand mentally 
on such a high level that we can scarcely doubt that in many 
cases they enjoy, and therefore sing their song. Many a tame 
bird, a canar> , starling, magpie, will repay its keeper with its 
song, out of season, for any kindness shown to it, or for his 
mere presence. 

If we r^ard any sound mode by a bird under the all-powerful 
influence of love or lust as its song,” then probably every bird 
is possessed of this faculty, but in the ordmary acceptance of 
the term very few, besides the oscines, can sing, and even this 
group contains many which, like the ravens and the crows, 
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are decidedly not songsters. On the o\"her hand, it seems unfair 
not to call tlie charming series of notes of the dove its song. 

D. Barrington in a very remarkable paper (” Experiments 
and Observations on the Singing of Birds,” Phtl. Trans. ^ 1773, 
pp. 249-291) defines^ a bird^s song ” to be a succession of three 
or more different notes, which are continued wiihout interruption 
during the same interval with a musical bar of four crotchets 
in an adagio m(»vemeiit, or whilst a pendulum swings four 
seconds.” The late A. Newton {hlncy. Btii.y 9th ed., iii. 771; 
see also Diet. Birds, s.v. ” Song,” pp. 892-894), taking a much 
wider view of “ song,” proceeds as follows : — 

It seems impossible to draw any but an arbitrary line between 
the deep booming of the emeu, the harsh cry of the guillemot 
(which, when proceeding from a hundred or a thousand throats, 
strikes the distant ear in a confused murmur like the roar of a 
tumultuous crowd), the plaintive wail of the plover, the melo- 
dious whistle of the wigeon, ‘ the cock’s shrill clarion,’ the 
scream of the eagle, the hoot of the owl, the solemn chime of 
the hell-bird, the whip-cracking of the manakin, tlie rlialfinch’s 
joyous burst, or the hoarse croak of the raven, on the one hand, 
and the bleating of the snipe or the drumming of the ruffled 
grouse, on Die other. Innumerable are the forms whicli such 
utterances take. In many birds the sounds are due to a com- 
bination of \'('(::il and instrumental powers, or, as in the cases 
last mentioned, to the latter only. But, however produced — 
and of the machinery whereby they are accomplished there is 
not room here to speak— all have the same cause and the same 
effect. The former has been already indicated, and the latter 
is its consummation. Almost coinstantaneously with the hatch- 
ing of the niglitingalc’s brood the song of the sire is hushed, 
and the notes to which we have for weeks hearkened with rapt 
admiral ion are changed to a guttural croak, expressive of 
alarm and anxiety, inspiring a sentiment of the most opposite 
character. No greater contrast can be imagined, and no 
instance can be cited which more completely points out the 
purpose which * song ’ fulfils in the economy of the bird, for 
if the nightingale’s nest at this early time be destroyed or its 
contents removed, the cock speedily recovers his voice, and his 
favourite haunts again resound to his bewitching strains. For 
them his mate is content again to undergo the wearisome round 
of ne.st-building and incubation. But should some days elapse 
before di.sa,ster befalls their callow aire, his constitution under- 
goes a change and no second attempt to rear a family is made. 
It would seem as though a mild temperature, and the abundance 
of food by which it is generally accompanied, prompt the phy- 
sic)logical alteration wliich inspires the males of most birds 
to indulge in the ‘ song’ peculiar to them. Thus after the annual 
moult is accomplished, and this is believed to be the most critical 
epoch in the life of any bird, cock thrushes, skylarks, and others 
begin to sing, not indeed with the jubilant voice of spring but 
in an uncertain cadence which is quickly silenced by the super- 
vention of cold weather. Yet some birds we have which, 
except during the season of moult, hard frost, and time of snow, 
sing almost all the year round. Of these the redbreast and the 
wren are familiar examples, and the chiffehaff repeats its two- 
noted cry, almost to weariness, during the whole period of its 
residence in this country. 

” Akin to the * song of birds,’ and undoubtedly proceeding 
from the same cause, are the peculiar gestures which the males 
of many perform under the influence of the approaching season 
of pairing, but these again are far too numerous here to describe 
with particularity. It must suffice to mention a few cases. 
The ruff on his hillock in a marsh holds a war-danc^. The 
snipe and some of his allies mount aloft and wildly execute 
unlooked-for evolutions almost in the cloud.s. The woodcock 
and many of the goatsuckers lieat evening after evening the 
same aerial path with its sudden and sharp turnings. The 
ring-dove rises above the neighbouring trees and then with 
motionless wings slides down to the leafy retreat they afford. 
The capercally and blackcock, perched on a commandiic 
eminence, throw themselves into postures that defy the sM 
of the caricaturist — other species of the grouse-tribe assume 
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the ^rtranige^ attitudes and run m circles till the turf is worn 
bare. The peticoek in pride spreads his train so as to show how 
nearly akin arc the tnujestic and the ludicrous. The bower- 
bird, not Content wiih its own splendour, builds an arciide, 
decked with bfigjht feathers and shininf^ 'shells, thnnigjh and 
around which he paces with his gay companions. The larks 
and pipits never deliver their song so well as when seeking the 
upper air. Rooks rise one after the other to a great height 
and, turning on their back, wantonly precipitate themselves 
many yards towards the ground, wlulc the solemn raven does 
not scorn a similar feat, and, with the tendoresl of cronks, glides 
supinely alongside or in front of his mate.” 

The following may bo ciiorl as the princip.d treatises on Iho 
Fwbjecl, l>esidos Barrington's paper quoted atiove: J. Blackwall, 
Mom. Titt. Phil. Soc., Manchosler (182.^^), pp. 289-323; also m 
I'Voricp'b Notizen (1823), ajl. 292-298; F, Savart, sur la 

vuix des oiscaux. Frorlcp's Notizeii (1820), col. i-lo; C. L. Brehm, 
Notimannia (1055), Pp. 34 3 o, o()-toi, 181-105: and Joum> f. 
Ornith. (1855, pp. 348 331'; i85(), pp. 250-253): C. Glogcr/7rmn?. /. 
Ornith. (1859), pp. 439-^459; J- F. I-larting, Jhrds of Muidia^ex 
(London, 1800), where the jiole.s of many of lii(i common iCnglir.h 
birds are musically expressed; J. A. Alh'n, Hull. Comp. Zool. 
JiaruttYd (1871), ii. 106-450; L. l^aolnnri, // ( anio de{>H uccelli (IVIifan, 
1878), and Milano soc. ital. atti. 20 (1877), pp. 125-247; C. L. H<‘tt, 
A Dictionary of Bird Notes (Brigg, i8<)8); C. A. WiLchell, Bird-Song 
and its Scicntipc Teaching (Gloucester, 1892); F. S. Mathews, Tuld 
Booh of Wild Birds and their Music (Now York, 1904). See also 
W. Warde Fowler, A Year tvith the Birds (T«Kr>). (11. R G.) 

SONGHOI, 5^nrtiay, SuriiAi, See., a jgreat negroid race in- 
habiting a large tract of country on both banks of the middle 
Niger. They formed a distinct slate from the 8th to tlie 16th 
century, being at one period masters of 'rimbuktu (<7.?'.) and the 
most powerful nation in the western Sudan, 'hhe origin of this 
people, who are said still to number some two millions, though 
their national intlrpendeiicc is lost, has been a ‘.ource of much 
dispute. Heinrich Barth, who has given the fullest account of 
them, reckoned them as aborigines of the Niger valley ; but he also 
tried td connect them w'ith the Eg\"ptians. The people them- 
.selvcs declare Ihcir original home to have been to the eastward, 
but it .seems unlikely that they or their culture are to be connected 
at all tvith the Nile valley. According to the Tarik } Sudan, a 
J 7th-centliry history of the Sudan written by Abclerrahman 
Sadi of Timbuktu, the first king of the Songhoi was called 
Bialliaman (Arabic Din min al Jemcn, “ he iscome from Yemen”), 
and the account given in this Arabic manuscript leaves little 
doubt that he was an Arab adventurer who, as has been fre- 
quently the ca.se, liecame chief of a negro people and led them 
we.stward. The Songhoi emigration must ha\'e begun towards 
the middle of the ylh eentuiy, for Jenn^-, their chief city, was 
founded one hundred and fifty years after the Hejira (about 
A.T). 765), and it represents the extreme western point in their 
progress. From a hundred to a hundred and twenty ye.ar.s 
would be about the time whieh must be allowed for the years 
of Wandering and tho.se df settlement and occupation in the 
Songhoi countries. In the north they have mixed with the 
Ruma Moors,” and in the south with the Fula. The Songhoi, 
then^ are probably Sudanese negroes much mixed with Berber 
and even Arab blood, who settled among and cros.sed with the 
natives of the Niger valley, over whom they long niletU 

In their physique they bear out this thcor}'. Although 
often as black as the typical West African, their faces arc fre- 
qbehtly more refined than those of pure negroes. The nose of 
the Songhoi is straight ahd long, point crl rather than fiat ; the 
lips affe comparatively thin, and in profile and jaW projection 
they are feasily distinguishable from the well-known nigritic 
type. They arc tall, well-made and slim. In character, too, 
they are a Contrast to the merry light-heartedness of the true 
ne^. Barth says that of all races he met in ncgrnland they 
were the most morose, unfriendly and churlish. The Songhoi 
language, which, riwing to its widesprcarl use, is, with HaUsa, 
called K'alccm at Sudan language of the Sudan ”) by the 
Arabs, is often kilown as Kissur. Acebrdtag' to Friedrich Muller 
it resembles in structure none of the neighbouring tongues, 
thou^ ks Vocabulary shows Arab influence. Keane state.s that 
th^ ** has tbt thi^ remotest cotihexbrt With any form 


of speech known to have been at any time current in the Nile 
valley.” 

Sco Ildnrich Barth, Travels and Discoveries in Northern and 
Central Africa (1857-1858); A. H. Keane, Man Past and Present 
(Cambri rlpfo, 1899): Brix Forstor in Globus, Ixxi. 103; Felix Dubois, 
7 'iml/uctno the Mysterious (1897); Lady Lugartl, A 2 ropical Depen- 
dency (1905). 

SONNEBERG, a town of Germany, in the duchy of Saxe- 
Meiiiingen, situated in a narrow valley of the Thuringian Forest, 
13 m. by rail N.E. of Coburg. Pop. (1905), 15,003. It is famous 
for its manufacture of toys ; its other industries are the making 
of glass and porcelain articles, electrical works and breweries. 
The town possesses a fine Gothic church, and a hydropathic 
establishment. 

SONNENTHAL, ADOLF VON (1834-1909), Austrian actor, 
was born of Jewish parentage in Budapest on the 21st of Decem- 
lier 1834. I'hoiigh brmight up in penury and apprenticed to a 
Wijrking tailor, he yet cultivated the histrionic art, and was 
fortunate in receiving the support of a co-religionist, the actor 
Bogumil Dawison, who trained him for the stage. Ho made 
Iiis finst appearance at Temesvar in 1851, and after engagements 
at Hermannstadt and Graz came in the winter of 1855-1856 to 
Kdnigsherg in Prussia, where his first performance was so 
succes.sful that he was engaged by Heinrich Laubc for the 
Burglheatcr in Vienn.a, making his fir.st appearance as Mortimer 
in .Schiller’s Maria Stuart. Ihidcr Laube’s careful tuition he 
developed within three years into an actor of the first order, 
excelling both in tragedy and comedy; and in 1882, after 25 
years of brilliant service at the Court 7 ’hcalre, he was given a 
patent of nohilily. In 1884 he became managor-in-chief of 
the thccvtrc ; and in 1887-1888 acted as artistic advi.ser. He 
visited the llnitcd Slates in 1885, and again in 1899 and 1902, 
achieving great success. His chief parts were Nathan in Lessing’s 
Nathan der Weise, Wallenstein, and T)er Meisler von Palmyra. 

BONNET (Iial. Sanefio, dim. of Suono, Fr. Somet), The sonnet 
in the literature of modern Europe is a brief poetic form of 
fourteen rhymed verses, ranged according to prescription. 
Although in a language like the English it does no doubt require 
considerable ingenuity to construct a satisfactory sonnet of 
octave and sestet running upon four rhymes, this ingenuity is 
only a means to an end, the end being properly that a single 
wave of emotion, when emotion is either too deeply charged 
with thought, or too much adulterated with fancy, to pass spon- 
taneously into the movements of pure lyric, shall be embodied 
in a .single metrical flow and return. Whether any given 
sonnet be composed like that of Pier delle Vigne (of two quatrams 
with rhymes running a, b, a, b, a, b, a, b, and of two tercets with 
rhymes running c, d, e, c, d, c), or whether the verses be arranged 
(on the authority of Shakespare and Drayton) in three quatrains 
of alternate rhymes clinched by a couplet, or, as in the sonnet of 
Petrarch, in an octave of two rhymes and a se.stet of cither 
two or tliTcc rhymc.s— in each case the peculiar pleasure which 
the car derives from the sonnet as a metrical form lies in the 
mimlier and arrangement of the verses being prescribed^ and 
distinctly recognizable as being prescribed. That the impulse 
to select' for the rendering of single phases of feeling or reflection 
a certain recognized form is bom of a natural and universal 
instinct is prhaps evidenced by the fact that, even when a 
metrical arrangement discloses no structural law demanding a 
pfc'^.rintivc number and arrangement of verses, the poet will 
nevertheless, in certain moods, choose to restrict himself to a 
prescribed number and arrangement, As in the cases. of the 
Italian stornelh, the Welsh tfiban, and the beautiful rhymeless 
short ode of Japanese poetry. And perhaps, if we probed the 
matter deeply, we should flhd that the recognized prescription 
of form gives a sense of oneness that nothing else save the 
refrain can give to a poem which, being4it once too long for a 
stanza in a series and too short to have the self-sustaining poWer 
of the more extended kinds of poetic art, siiffers by suggesting 
to the ear a sense of the fragmentary and the inc^ate^ It is 
not then merely the number of the verses, it is also their arrangie- 
ment as to rhymee^^ ortangettiefit foading the«at to expect 
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a prescribed fiequehce and then Satisfying that expectation— 
which entitles a form of fourteen vetses to be called a sonnet. 

Hence the so-called irregular Sonnets of S. T. Coleridge, 
which lead the ear of the reader to eXpeet the pleasure of a 
prescribed arrangement when what they have to offer is a 
pleasuiXi of an exactly c ppositc kind — the pleasure of an absolute 
freedom from prescribed arrangement — arc unsatisfactory, 
while (as‘ the present writer has often pointed out) the same 
poet’s fourteen-line poem, “ Work without Hope,” in which the 
reader expects and gets freedom from prescription, is entirely 
satisfactory. Tliis same little poem of Coleridge’s also affords 
an excellent illustration of another point in connexion with the 
sofinet. If we trace the history and tlie development of the 
sonnet from Pier delle Vigne to D. G. Rossetti we shall find 
that the poet’s quest from the very first has been to wite a 
poem in fourteen verses so arranged that they should, better 
thmi any other number and arrangement of verses, produce a 
certain melodic effect upon the car, and an effect, moreover, 
that should bear iteration and reiteration in other poems 
similarly constructed. Now if wc ask ourselves whether, 
beautiful as is this poem, “ Work without Hope,” taken as a 
single and original metrical arrangement, wc should get out of 
a series of poems modelled line for line upon it that pleasure of 
iteration which wc get out of a series of Petrarchan sonnets, wc 
shall easily see why the regular sonnet of octave and sestet on 
the one hand, and what is called the Shakespearean sonnet on 
the other, have survived all other competing forms. 

In modern Europe the sonnet has always had a peculiar 
fascination for poets of the first class — pools, that is, in whom 
poetic energy and plastic power are equally combined. It would 
seem that the very fact that the sonnet is a recognized structure 
suggestive of mere art — suggestive in .some measure, indeed, of 
what Schiller would call “ sport ” in art— has drawn some of the 
most passionate poets in the world to the Sonnet as the medium 
of their sincerest utterances. Without being Coldly artificial, like 
the rondeau, the sestina, the ballade ^ the villaflellc, &c., the sonnet 
is yet so artistic in structure, its form is so universally known, 
recognized, and adopted as being artistic, that the too fervid 
spontaneity and rcabty of the poet ’s emotion rhay bo in a certain 
degree veiled, and the poet can whisper, as from behind a mask, 
those deepest secrets of the heart which could otherwise only 
find expression in purely dramatic forms. 

That the sonnet was invented, not in Provence, as French 
critics pretend, but in Italy in the 13th century^, is pretty clear, 
but by whom is still perhaps an open question. S. Waddington 
and several other critics have attributed to Fra Guittonc the 
honour of having invented the form. But j- A. Symonds has 
reminded us that the sonnet beginning Pno ck amore, attributed 
to Pier delle Vigne, secretary of state in the Sicilian court of 
Frederick, has claims which ho student of early Italian poetry 
caji ignore. 

As regards English sonnets, whether the Petrarchan and the 
Shakespearean are really the best of all possible forms we need 
not inq^uire. But, inasmuch as they have become so vital and 
so dormnant over other sonnet forms that whenever wc begin to 
read tlie first verse of an English sonnet we expect to find one 
or other of these recognized rhyme-arrangements, any departur 
from these two arrangements, even though the result be such a 
magnificent poem as Shelley’s Ozymandias ” disappoints 
the expectation, baffles the ear, and brings^ with it that sense 
of the fragmentary and the inchoate to wmeh we have before 
alluded. If, ‘however, some writer should arise with sufficient 
originality of metrical endowment and sufficient poetic power 
to do \Vhat Keats, in a famous experiment ot his, tried to do 
and fail^— impress the public ear with a new, sonnet structure, 
impress the, public ear so powerfully that a new land of expectance 
is created the moment the first verse of a sonnet is recited— then 
thme will be three kinds of English sonnets instead of two. 

With regard to the Petrarchan sonnet, all critics are perhaps 
now agreed that, while the form of the octave is invariable, 
the form of the sestet is al^solutely |ree, save that the emotions 
should govern the arrangement of the verses. But as Regards 


the division between octave and sestet, Mark Pattison says, 
with great boldness, but perhaps with truth, that bp blending 
octave with sestet Milton missed the very object and atid of 
the Petrarchan Scheme. Another critic, however, Hall Giine, 
contends that by mahing “ octave flow into sestet without break 
of music or thought ” Milton consciously or unconsciously in- 
vented a new form of sonnet; that is to say, Milton, in his use 
of the Petrarchan octave and sestet for the embodiment of 
intellectual substance incapable of that partial disintegration 
which Petraich himself always or mostly sought, invented a 
species of sonnet which is English in impetus, but Italian, or 
partially Italian, in structure. Hence this critic, like William 
Sharp, divides all English sonnets into four groups : (i) sonnets 
of Shakespearean structure; (2) sonnets of octave and sestet of 
Miltonic structure; (3) sonnets of contemporary structure, i.e. all 
sonnets on the Petrarchan model in which the metrical and 
intellectual “ wave of flow and ebb ” (as originally formulated 
by the present writer in a sonnet on the sonnet, which has 
appeared in most of the recent anthologies) is strictly observed, 
and in which, while the rhyme-arrangement of the octave is 
invariable, that of the sestet is free ; (4) sonnets of miscellaneous 
structure. 

With regard to what is called the contemporary fdrm — a 
Petrarchan arrangement with the sestet divided very sharply 
from the octave — the crowning difficulty and the crowning 
triumph of the sonnet writer has always been to so handle the 
rhythm of the prescTihed structure as to make it seem in each 
individual sonnet the inevitable and natural rhythm demanded 
by the emotion which gives the individual sonnet birth, and this 
can perhaps only be achieved when the richness and apparent 
complexity of the rhyme-arrangement is balanced by that 
perfect lucidity and simplicity of syntax which is the special 
quest of the “ sonnet of flow and ebb.” 

The wave theory has found acceptance with such Students 
of the sonnet as Rossetti and Mark Pattison, J. A,. Symonds, 
Hall Caine, and William Sharp. Symonds, indeed, seems to 
hint that the very name given by the Italians to th^ tW6 tercets, 
the volta or turn, indicates the metrical meaning of the form. 
” The striking metaphorical symbol,” says he, drawn from the 
observation of the sw6lling and declining wave can even in some 
examples be applied to sonnets on the Shakespearean model; 
fur, as a wave may fall gradually or abruptly, so the sonnet may 
sink with stately volume or with precipitate subsidence to its 
close. Rossetti furnishes incomparable examples of the former 
and more desirable conclusion ; Sydney Dobell, in * Home in 
War Time,’ yields an extreme specimen of the latter.” 

And now as to the Shakespearean sonnet. Some very acute 
critics have spoken as if this form were merely a lawless succes- 
sion of three rpatrains clinched by a couplet, and as if the number 
of the quatrains might just as well have been two or four as the 
present prescribed number of three. If this were so, it would 
unquestionably be a serious in^eachment of the Shakespearean 
sonnet, for, save in the poetry of ingenuity, no metric arrangement 
is otherwise than bad unless it be the result of a deep meirical 
necessity. 

If the prescriptive arrangement of three quatrain^ cKriched 
by a couplet is not a metrical necessity, if it is not demanded 
in order to prevent the couplet from losing its power, such an 
arrangement is idle and worse than idle ; just as in the case of 
the Petrarchan sonnet, if it can be shown that the solid unity of 
the outflowing wave can be maintained as completely upon 
three rhymes as upon two, then the restriction of the octave 
to two rhymes is simple pedantr3\ Bui he who would test the 
metrical necessity of the arrangement in the Shakespearean 
sonnet has only to make the experiment of writing a poem of 
two quatrains with a couplet, ^and then another poem of four 
quatrains with a couplet, m order to see how inevitable is the 
metrical necessity of the Shakespearean number and arrange- 
ment for the achievement of the metrical effect which Shak^pearc, 
Drayton and others sought. While in the poem of two quat- 
rains the expected couplet has the sharp epigrammatic effect 
of the couplet in ordinary stanzas (suen ks iHai ot otiavd Hrhd, 
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and as that of the Venns and Adonis ” stanza), destroying that 
pensive sweetness which is the characteristic of the Shake- 
spearean sonnet, the poem of four quatrains is just sufficiently 
long for the expected pleasure of the coujilet to be dispersed 
and wasted. 

The quest of the Shakespearean sonnet is not, like that of 
the sonnet of octave and sestet, sonority, and, so to speak, 
metrical counterpoint, but sweetness; and the sweetest of all 
possible arrangements in Englisli versification is a succession 
of decasyllabic quatrains in alternate rhymes knit together and 
clinclicd by a couplet — a couplet coming not so far from the 
initial verse as to lose its binding power, and yet not so near the 
initial verse that the ring of epigram disturbs the “ linked 
sweetness long drawn out ” of this movement, but sufficiently 
near to shed its influence over the poem back to the initial verse. 
A chief part (i the pleasure of the Shakcr.pearcan sonnet is the 
expectance of the climacteric rest of the coujilet at the end (just 
as a chief part of the pleasure of the sonnet of octave and 
sestet is the expectance of the answering ebb of the sestet when 
the close of the octave has been reached); and this cxpccUincc 
Is gratified too early if it comes after two quatrains, while ii it 
comes after a greater number of quatrains than three it is 
dispersed and wasted altogether. 

The French sonnet has a regular Petrarclian octavo with a 
sestet of three rhymes beginning with a couplet. 'I'lic Spanish 
sonnet is also based on the pure Italian type, and is extremely 
graceful and airy. The same may be said of the Portuguese 
sonnet ““-a form of which the illustrious Camoeris has left nearly 
three hundred examples. (T. W.-B.) 

See also English Litkkattjre ; 3. Etizahethav \ Sidney Lee on llie 
Elizabethan sonnet in Arbor’s Evglii^h darner (lOo-Oi J* Noble, 
The Sonnet in England (1893); M. Jasinski, Histoire du sonnet cn 
Trance (11)03) i C. A Lentzner, Das 'Sonnett in d. mg. Dichtung bis 
Milton (1886); S. Waddington, English Sonnets by Living Writers 
(1881), and Sonnets of Europe (i88(>) ; T. Hall Came, Sonnets of 7 hrec 
Centuries (1882); William Shaqi, Sonnets of this Century (i88(>), and 
American Sonnets (1889); John bennis, English Sonnets (1873). 

SONNINO, SIDNEY, Baron (1847- Italian statesman 
and financier, was born at Florence on the 11th of Man h 1847. 
Entering the diplomatic service at an early age, he was appointed 
successively to the legations of Madrid, Vienna, Berlin and 
Versailles, but in 1871 returned to Italy, to devote himself to 
political and social studies. On liis own initiative he conducted 
exhaustive inquiries into the conditions of the Sicilian peasants 
and of the Tuifcan metayers^ and in 1877 published in co-operation 
with Signor Leopoldo Franchetti a masterly work on Sicily (Jm 
S icilia ; Fiorcncc, J877). In 1878 he founded a weekly ei'onomic 
review, La Rassegna Seitimanalej which four years later he con- 
verted into a political daily journal. Elected deputy in 1880, 
It distinguished him.'KJlf by trenchant criticism of Magliani’s 
finance, and ujion the fall of Magliani was for some months, 
in 1889, under-secretary of state for the treasury. In view of 
the severe monetary crisis of 1893 he was entrusted by Crispi 
with the portfolio of finance (December 1893), and in spite of 
determined opposition dealt energetically and successfully 
with the deficit of more than £6,000,000 then existing in 
the exchequer. By abolishing the illusory pensions fund, by 
applying ’and amending the Bank Laws, effecting economies, 
and increasing taxation upon corn, incomes from consolidated 
stock, salt and matches, he averted national bankruptcy, and 
placed Italian finance upon a sounder basis than at any time 
since the fall of the Right. Though averse from the policy of 
unlimited colonial expansion, he provided by a loan for the cost 
of the Abyssinian War in which the tactics of General Baratieri 
had inv'olvid the Crispi cabinet, but fell with CrLspi after the 
disaster at Adowa (March 1896). Assuming then the leadership 
of the conUitutional opposition, he combated the alliance 
between the Di Rudini cabinet and the subversive parties, 
criticized the financial schemes of the treasury minister, Luzzatti, 
and opposed the ‘‘democratic” finance of the first Pelloux 
administration as likely to endanger financial stability. After the 
modification of the Pelloux cabinet (May 1899) became leader 
of the ministerial majority/ and bore tbe brunt of the struggle 
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against Socialist obstruction in connexion with the Public 
Safety Bill. Upon the formation of the Zanardelli cabinet 
(Feb. 1901) he once more became leader of the constitutional 
opposition, and in the autumn of the year founded a daily organ, 
// Giornalc d' Italia, the better to propagate moderate Liberal 
ideas. Athough highly esteemed for his integrity and genuine 
ability, it was not until February igo6 that he was called upon 
to form a ministry, on the fall of the Fortis cabinet. He imme- 
diately set about introducing certain urgent reforms, suppressed 
all subsidies to the press, and declared his intention of governing 
according to law and justice. In May, howTVer, an adverse vote of 
the Chamber on a purely technical matter led to his resignation. 

SONORA, a northern state of Mexico, bounded N. by the 
United States, E. by Chihuahua, S. by Sinaloa and W. by tbe 
Gulf of California. It is the second largest state in the republic, 
having an area of 76,900 sq. m. Pop. (1900), 221,682, a large 
part being Indian. TIkj surface of the state is much broken by the 
Sierra Madre Occidental, which extends through it from north to 
south and covers its entire width W'ith parallel ranges, enclosing 
fertile valleys. Four important rivers traverse the state from 
east to west w’itli courses of 145 to 390 m. and discharge into tlie 
Gulf of California, viz. ; the Altar, or Asuncion, Sonora, Yaqui 
and Mayo. The longest is the Yaqui, which has its source on 
the eastern side of the Sierra Tarahurnare in Chihuahua and 
breaks through several ranges of the Sierra Madre before reaching 
the gulf near Guaymas. Tlio smaller tributaries of these 
rivers of Sonora are often only dry canyons in the dry season. 
Agriculture has been developed only to a limited extent in 
Sonora, because of its aridity, lack of irrigation facilities, lack 
of railways and roads, and the unsettled state of the country. 
The soil of tliC sierra valleys is fertile, and when it is irrigated 
forage and cereal crops may be grown in abundance. Sugar- 
cane, tobacco, maguey, cotton, in small quantities, and fruits 
arc also produced. There arc excellent pasture lands, especially 
in the upland districts, and stock-raising is an important and 
profitable industry. Land is hold in largo estates, some of them 
upwards of 100 sq. m. in area. The mineral resources include 
silver, gold, copper, lead, tin, iron and coal, and mining is the 
chief industry. The lack of transportation facilities has been 
partly relieved by tlie construction of a branch of the Southern 
Pacific (American) from Nogales southward to Guaymas and the 
Sinaloa frontier, from which it has been extended to Mazatldn* 
Guaymas is tlie only port of importance on the coast, but it 
has a large trade and is visited by the steamers of several lines. 
The capital of the state (since 1882) is Hermosillo (pop. 1900, 
17,618), on the Sonora river, 110 m. north of Guaymas, with 
which il is connected by rail. It suffered much in 1865-1866 
from the savage struggle between Imperialists and Repub- 
licans, and in subsequent partisan warfare. Other important 
towns arc Alamos (pop. 1895, 6197), 132 m. E.S.E. of 
Guaymas, Montezuma, 90 m. north of Hermosillo, and Urcs, 
the old capital of Sonora and seat of a bishopric, 33 m. north- 
east of Hermosillo. 

The first Jesuit mission in Sonora, founded among the Mayos 
in 1613, seems to have been the first permanent settlement 
in the state, although Coronado passed through it and its coast 
had been visited by early navigators. The hostility of certain 
tribes prevented its rapid settlement. Ures was founded in 
1636, and Arizpc in 1648. Near the end of the century Sonora 
and Sinaloa were divided into two districts, in 1767 the Jesuit 
missions were secularized, in 1779 the government of the 
province was definitely organized by Caballero de Crojx, and 
m 1783 Arizpc became the provincial capital. The bishopric of 
Sonora was created in 1781 with Arizpc as its seat. Up to this 
time the history^ of the province is little else than a record of 
savage warfare with the Apaches, Seris, Yuquis and other 
tribes. The development of rich gold and silvet mines brought 
in more Spanish settlers, and then the record changes to one of 
partisan warfare, which continued down to the administration 
of President Porfirio Diaz. 

SONFUR, a feudatory state of India, in the Orissa division 
of Bengal, to which it was transferred from the Central Provinces 
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in 1905. Area, 006 sq. m. Pop. (1901), 169,877, showing a 
decrease of 13 % m the decade, due to the results of famine 
Estimated revenue /[Sooo, tribute £600. The chief is a Rajput 
( f the J’atna hnc. Rice and timber arc exported, and iron ore 
is said to abound. The town of Sonpur is on the Mahanadi 
R[vcr just above the point where it enters Orissa. Pop. (1901), 
888 7, 

SONSONATE^ the capital of the department of Sonsonate, 
Salvador ; on the river Sensunapan and the railway from San Sal- 
vador to the Pacific port of Acajutla, 13 m. south. Pop. (1905), 
about 17,000. Sonsonate is the centre of a rich agricultural 
district, and one of the busiest manufacturing towns in the 
republic. It produces cotton cloth, pottery, mats and baskets, 
boots and shoes, sugar, starch, cigars and spirits. Through 
Acajutla it exports coffee and sugar, and imports grain for 
distribution to all parts of the interior. 

SOOT ( 0 . 1 :.ng. sot^ cf. Icel. soi^ Dan. sod; possibly from root 
sed, to sit), the black substance produced in the process of the 
combustion of fuel and deposited in finely granulated particles 
on the interior of chimneys or pipes through which the smoke 
passe.s. Soot is a natural nitrogenous manure (^.».), and its 
value depend.s on the ammonia salts contained in it. 

SOPHIA (1630-1714), electress of Hanover, twelfth child of 
Frederick V., elector palatine of the Rhine, by his wife Elizabeth, 
a daughter of the English king James I., was bom at the Hague 
on the 14th of October 1630. Re.siding after 1649 at Heidelberg 
with her brother, the restored elector palatine, Charles Louis, 
she was betrothed to George William afterwards duke of 
Liineburg-Cclle; but in 1658 she married his younger brother, 
Ernest Augustus, who became elector of Brunswick-Liineburg, or 
Hanover, in 1692. Her married life was not a happy one. Her 
husband was unfaithful; three of her six sons fell in battle; 
and other family troubles included an abiding hostility between 
her and Sopjiia Dorothea, the wife of her eldest son, George 
Louis. Sophia becanie a widow in 1698, but before then her 
name had been mentioned in connexion with the English throne. 
When considering the Bill of Rights in 1689 the House of 
( ommons refused to place her in the succession, and the matter 
rested until 1700 when the state of affairs in England was more 
serious. William III. was ill and childless; William, duke of 
Gloucester, the only surviving child of the princess Anne, had 
just died. The strong Protestant feeling in the country, the 
danger from the Stuarts, and the hostility of France, made it 
imperative to exclude all Roman Catholics from the throne; 
i:nd the electress was the nearest heir who was a Protestant. 
Accordingly by the Act of Settlement of 1701 the English crown, 
in default of issue from cither William or Anne, was settled upon 
“ the most excellent Princess Sophia, electress and duchess- 
dowager of Hanover ” and ** the heirs of her body, being Pro- 
testant.” Sophia watched affairs in England during the reign 
of Anne with great interest, although her son, the elector George 
Louis, objected to any interference in that country, and Anne 
disliked all mention of her successor. An angry letter from 
Anne possibly hastened Sophia’s death, which took place at 
Herrenhausen on the 8th of June 1714; less than two months 
later her son, George Louis, became king of Great Britain and 
Ireland as George I. on the death of Anne. Sophia, who corre- 
.sponded with Leibnitz, was a strong woman both mentally and 
physically, and possessed wide and cultured tastes. 

See Memoiren der KurfUrstin Sophie von Hannover, edited by 
A. Kocher (Leipzig, 1879; Eng. trans., 1888); Brief wechsel der 
lierzogin Sophie von Hannover mii ihrem Bruder. &c., edited by E. 
Bodemann (Leipzig, 1885 and 1888); L. von Ranke, Aus den Brief en 
der Herzogin von Orleans, Elisabeth Charlotte, an die KurfUrstin 
Sophie von Hannover (Leipzig, 1870) ; E. Bodemann, Aus den Briefen 
der Herzogin, Elisabeth Charlotte von Orleans, an die KurfUrstin 
Sophie von Hannover (Hanover, 1891); R. Fester, KurfUrstin Sophie 
von Hannover (Hamburg, 1893); A. W. Ward, The Electress Sophia 
and the Hanoverian Succession (London, 1909) ; O. Klopp. Der Fall 
des Hauses Stuart (Vienna, 1875-1888); Corre^ondance ae Leibnitz 
avec Vilectrice Sophie, editea by O. Klopp (Hanover, 1864-1875) ; and 
R. S. Rait, Five Stuart Princesses (London, 1902). 

SOPHIA ALEKSYEEVNA (i657-*i704), tsarevna and regent 
of Russia, was the third daughter oif Tsar Alexius and Maria 
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Miloslavskaya. Educated on semi-ecclesiastical lines by the 
learned monk of Kiev, Polotsky, she emancipated herself 
betimes from the traditional tyranny of the terem, or women’s 
quarters. Setting aside court etiquette, she had nursed her 
brother Tsar Theodore III. in his last illness, and publicly 
appeared at his obsequies, though it was usual only for the widow 
of the deceased and his successor to the throne to attend that 
ceremony. Three days after little Peter, then in his fourtn 
year, had been raised to the throne, she won over the sirydisy, 
or musketeers, who at her instigation burst into the Kreml, 
murdering everyone they met, including Artamon Matvyeev' 
Peter's chief supporter, and Ivan Naruishkin, the brother of 
the tsaritsa-regent Natalia, Peter’s mother (May 15-17, 1682). 
When the rebellion was over there was found to be no 
government. Everyone was panic-stricken and in hiding 
except Sophia, and to her, as the only visible representative 
of authority, the court naturally turned for orders. She took 
it upon herself to pay off and pacify the stryeltsy, and secretly 
worked upon them to present (May 29) a petition to the 
council of state to the effect that her half-brother Ivan should 
be declared senior tsar, while Peter was degraded into the junior 
tsar. As 1 van was hopelessly infirm and lialf idiotic, it is plain 
that the absurd duumvirate was but a stepping-stone to the 
ambition of Sophia, who thus became the actual ruler of Russia. 
The stryeltsy were not only pardoned for their atrocities, tut 
petted. A general amneslyin themost absolute terms was granted 
to them, and at their special request a triumphal column was 
erected in the Red Square of the Kreml, to commemorate their 
cowardly ma.ssarre of the partisans of Peter. When, however, 
instigated by their leader Prince Ivan Khovansky, who is 
suspected to have been aiming at the throne himself, and 
.supported by the reactionary elements of the population, 
conspicuous among vhom were the raskolniks or dissenters, 
they proceeded on the 5th of July to the great reception-hall 
of the palace in the Kreml to present a petition against aH 
novelties, Sophia boldly faced them. Supported by her aunts 
and the patriarch, and secretly assured of the support of 
the orthodox half of the stryeltsy, she forbade all discussion 
and browbeat the rebels into submission. A later attempt on 
the part of Khovansky to overthrow her was anticipated and 
severely punished. By the 6th of November Sophia’s triumph 
was complete. The conduct of foreign affairs she committed 
entirely to her paramour, Prince Vasily Golitsuin, while the 
crafty and experienced clerk of the council, Theodore Shaklovity, 
looked after domestic affairs and the treasury. Sophia’s fond- 
ness for Golitsuin induced her to magnify his barely successful 
campaigns in the Crimea into brilliant triumphs which she 
richly rewarded, thus disgusting everyone who had the honour 
of the nation at heart. Most of the malcontents rested their 
hopes for the future on the young tsar Peter, who was the fost 
to benefit by his sister’s growing unpopularity. Sophia was. 
shrewd enough to recognize that her position was becoming very 
insecure. When Peter reached man’s estate she would only 
be in the way, and she was not the sort of woman who is easily 
thrust aside. She had. crowned her little brothers in order that 
she might reign in their names. She had added her name to 
theirs in state documents, boldly subscribing herself ** Sovereign 
Princess of nil Russia.” She had officially informed the doge 
of Venice that she was the co-regent of the tsars. And now the 
terrible term of her usurped authority was approaching. In her 
extremity she took council of ShaWovity, and it was agreed 
(1687) between them that the stryeltsy should be employed to 
dethrone Peter, The stryeltsy, however, received the whole 
project so coldly that it had to be abandoned. A second con- 
spiracy to seize him in his bed (August 1689) was betrayed to 
Peter, and he fled to the fortress-monastery of Troitsa. Here 
all his friends rallied round him, including the bulk of the 
magnates, half the stryeltsy, and all the foreign mercenaries. 
From the 12th of August to the 7th of September Sophia endea- 
voured to set up a rival camp in the Kreml; but all her professed, 
adhermts gradually stole away from her. She was compelled 
to retire within the Novo-Dycyichy monastery, but wiithout 
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taking the veil. Nke years later (1698), oti suspicion of being 
concerned in the rebellion of the stryeltsy, She was shorn a nun 
and injprisoned for life under military supervision. As “ Sister 
Susannah ’’ she disappeared from history. Russian historians 
are still divided in their opinion concerning this extraordinary 
woman. While some of them paint her in the darkest colours 
as an unprincipled adventuress^ the representative of a new 
Byaantinwm, otheis simply regard her as the victim of circum- 
stances. Others^ more indulgent stilly acquit her of all blame; 
and a few, impressed by her indisputable energy and ability, 
-evade a decision altogether by simply describing her as a prodigy. 

Sttc J. E. Zabyolin, Domestic Conditions of the Russian Princes 
(Kitii.; Moscow, 1895) : N. G. Ustryalov, History of the Reign of Peter 
the Great (Rus. ; Petersburg, 1858); N. Y. Aristov, The Moscow 
Rebellions during the Regency of Sophia (Rus.; "Warsaw, 1871); 
ii. N. Bain, The First Romanovs (London, 1^5). (R. N. B.) 

SOPHIA DOROTHEA (1666-1726), wife of George Louis, 
elector of Hanover (George I. of England), only child of George 
William, duke of Brunswick-Lune&irg-Celle, by a Huguenot 
lady named Eleanore d’01breu2e (1639-1722), was born on the 
r5th of September 1666. George William had undertaken 
to remain unmarried, but his desire to improve the status of 
h« mistress (whom in spite of his promise he married in 1676) 
and of his daughter greatly alarmed his relatives, as these 
proceedings threatened to hinder the contemplated union of 
the Liineburg territories. However, in 1682, this diHiculty 
was bridged over by the marriage of Sophia Dorothea with her 
cousin George Louis, son of Duke Ernest Augustus, who became 
elector of Hanover in 1692. This union was a very unhappy 
one. The relatives of George Louis, especially his^mothcr, the 
efectress Sophia, hated and despised his wife, and this feeling 
was soon .shared by the prince himself. It was under these 
cirromstances that Sophia Dorothea made the acquaintance 
of Count Philipp Christoph von Konigsmark {q.v,)^ with whom 
her name is irtsenarably associated. Konigsmark assisted her 
in one or two futile attempts to escape from Hanover, and 
rig-htly or wrongly was regarded as her lover. In 1694 the 
count was assassinated, and the princess was divorced imd 
imprisoned at Ahlden, remaining in captivity until \m death 
on the 23rd of November 1726, Sophia Dorothea is sometimes 
referred to as the “ princess of Ahldeti.” Her two children were 
the English king, George IT,, and Sophia Dorothea, wife of 
Frederick William 1 , of Prussia, and mother of Frederick the 
Great. Sophia’s infidelity to her husband is not absolutely 
proved, as it is probable that the letters which purport to have 
passed between Konigsmark and herself are forgeries. 

Sec Briefwechsdl des Grafen Kiinigsmark und der Prinsessin Sophie 
Dorothea von Celle,- edited by W. F, Pahnblad (Leipzig, 1847); 
A; F. H. Schaumaan, Sophie Dorothea Prinzessin von Ahlden, and 
KfirfUrstin Sophie von Hannover (Hanover, 1878) ; C. L. von PoUnitz, 
Histaire secrette <k la duchesse d'Hanovre (London, 1732); W. H. 
Wilkins, The Love of an Uncrowned Queen (London, 1900); A. 
kiiher, " Die Prinzessin von Ahldon,'' in the Historische Zeiihchrxft 
(Munich, 1882); Vicomtie H. de Beaucoiire, Une M&oalliance dons la 
maison de Brunswick (Paris, 188^); and A. D, Greenwood, Lives of 
the Hanoverian Queens of England (1909), vol. i. 

SOPHISTS (from Gr. ooiliumr}^, literally, man of wisdom), 
the name given by the Greeks about the middle of the 5th 
century b.c. to certain teachers of a superior grade who, dis- 
tinguishing themselves from philosophers on the one hand and 
from artists and craftsmen on the other, claimed to prepare 
their pupils, not for any parti(nilar study or profession, but 
for civic life. For nearly a hundred years the sophists held 
almost a monopoly of general or liberal education. Yet, 
within the limits of the profession, there was considerable 
diversity both of theory and of, practice. Four principal 
varieties are distinguishable, and may be described as the 
sophistries of culture, of rhetoric, of politics, and of “ eristic,” 
j.tf. disputation. Each of these predominated in its turn, 
though not to the exclusion of others, the sophistry of culture 
begmning about 447, and leading to the sophistry of cristiq, 
and the sophistry of Thetoric taking root, in c^tral Greece 
about 427, and merging in the sophistry of politics. Further, , 
sipce Socrates and the Socratics were educators,, they too might 


be, and in genei^al were, regarded as sophists; but, as they 
conceived truth— so far as it was attainable — rather than 
success in life, in the law court, in the assembly, or in debate, 
to be the right end of intellectual effort, they were at variance 
with their rivals, and are commonly ranked by historians, 
not with the sophists, who. confessedly despaired of knowledge, 
but with the philosophers, who, however unuvailingly, continued 
to seek it. With the establishment of the great philosophical 
schools— first, of the Academy, next of the Lyceum — ^the philo- 
sopher took the place of the sophists as the educators of Greece. 

The sophistical movement was then, primarily, an attempt 
to provide a general or liberal edu<^ation which should supple- 
ment the customary instruction in reading, writing, gymnastics 
and music. But, as the sophists of the first period chose for 
their instruments grammar, style, literature and oratory, while 
those of the sec'ond and third developments were professed 
rhetoricians, sophistry exercised an important influence upon 
literature. Then again, as the movement, taking its rise in the 
philosophical agnosticism which grew out of the early physical 
systems, Was itself persistently sceptical, sophistry may be 
regarded as an interlude in the history of philosophy. Finally, 
the practice of rhetoric and eristic, which presently became 
prominent in sophistical teaching, had, or at any rate seemed 
to have, a mischievous effect upon conduct; and the charge 
of seeking, whether in exposition or in debate, not truth but 
victory — which charge was impressively urged against the 
sophists by Plato — ^grew into an accusation of hmding and 
teaching immoral and unsocial doctrines, and in oilr own day 
has been the subject of eager controviT.sy. 

1. Genesis and Development of Sophistry . — Sophistry arose 
out of a crisis in philosophy. The earlier Ionian physicists, 
Thales, Anaximander and Anaximenes, in their attempts to 
trace the Multiplicity of things to a single material clement, 
had been troubled by no misgivings al.>out the possibilit)' of 
knowledge. But, When Heiraditus to the as.sumption of fire 
as the single material cause added the doctrine that all things 
are in perpetual flux, he found himself obliged to admit that 
things cannot be known. Thus, though, in so far as he asserted 
his fundamental doctrine without doubt or qualification, he 
was a dogmatist, in all else he was a sceptic. Again, the Eleatic 
Parmenides, deriving from the theologian Xenophanes the 
distinction between hrKrrrjfiri and conceived that, whilst 
the One exists and is the object of knowledge, the Multiplicity 
of things becomes and it the abject erf opinion ; but, When his 
successor Zenio provided the system with a logic, the consis- 
tent application of that logic resolved the fern damon tel doctrine 
into tiie single proposition One it One,” or, more exactly, into 
the single identity One One.” Thus BleAticism, though pro- 
fessed!)' dogmatic, was inconsistent in its theory of the One and 
its attributes, and openiy soeptical in regard" to the world of 
nature. Lasdy, the philosophers of the second physical succes- 
sion — Empedocles, Anaxagoras, Leucippus — ^not directly attack- 
ing the great mystery of the One and the Many, but in virtue 
of a scientific instinct approaching it through the investigation 
of phenomena, were brought by their study of sensation to 
perceive and to proclaim the inadequacy of the organs of sense. 
Thus they too, despite titeir air of dogmatism^, were in effect 
sceptics. In short, from different standpoints, the three philo- 
sophical successions had devised systems which were in reality 
sceptical, though they had none of them recognized the scepti- 
cal inference. 

Towards the nriddle of the Century, however, Ftotagoras 
of Abdera, taking account of the teaching of the first, and 
possibly ol the second, of the physical succ'csaions, and Oorgias 
of Leontini, starting from the teaching of the mtetaj!ih)*rical 
saccessiott of Elea, drew that sceptical inference Irbm which 
the jrfiilosophers had shruiik. If, argued Protagoras in a treatise 
entitled Truths all thing.s are in flux, so that sensation is sub- 
jective, it follows that ” Man is the measure of all things, of 
what is, that it is, and of what is not, that it Is not ill othef 
words, there is no such thing as objective truth. Similarly, 
Go^-gias, in a work On Nature, or on the maintained 



fa) tiiat nothinc Ls, (b) that^ if anything is, it cahnbt he knoim, once more into ledimcal' stufly/and teach thm su^ feiibje^ 
(^:) that, if anything ls and can be Jcnown, it cannot be expressed as arithmetic, astronomy, geomet|y and music/' The sophiat 
in speech; and the summaries which have been preserved by Of whom the Platonic Protagoras is here thinking was‘Hi^ias 
Sextus Empiricus {Adv. Math, vii. 65-87) and by the author of Elis, who gave popular lectures, not only upon the four subjects 
of the De Melisso^ &c. (( hs. 5, 6), show that, in defending these just mentioned, but also upon grammar, mythology, family- 
propositions, Gorgius availed himself of the arguments which history, archaeology, Homeroldgy and the education of yoritfi. 
Ztjno had used to discredit the populw belief in the existence In this polymath we see at once the degradation of the sophiiitry 
of the Many ; in other words, that Gorgias .turned the destructive Of culture and 'the linlc wh!<^h connects Protagoras and Prodicus 
logic of Zeno against the constructive ontology of ‘Parmenides, with the eristics, who att alater period taught, not, fihe’Hippius, 
thereby not only reducing Eleaticism to jiothmgness, but also, ajl branches of learning; ‘but a universally appfictfbfe method 
until such time as a better logic than that Of Zeno should of disputation. 

be provided, precluding all philosophical inquiry whatsoever. Meanwhile, GerTgias of Leontini, who, as has been* seen, had 
Thus, whereas the representatives of the three succ€.ssions had studied and rejected the philosophy of western Greece, gaw 
continued to regard themselves as philosophers or seekers after to sophistry a new direction by bringing to the mother country' 
truth, Protagoras and Gorgias, plainly acknowledging their the technical study of rhetoric— especially forensic rhetoric 
defeat, withdrew from the ungrateful struggle. (Plato, Gorg. 454 B; cf. Aristotle, Rhet 1354, b 26)— Which 

Meagre as were the results which the earlier thinkers had study had begun in Sicily with Gorax and Tisias nearly forty 
obtained, the extinction of philosophy just at the time when years before. Gorgias Was already advanced in years and rich 
the liberal arts became more technical and consequently less ; in honours When, m 4:2^7, he visited Athens as the head of an 
available as employments uf leisure, threatened to leave a blank embas.sy sent to solicit aid against Syracuse. Received with 
in Hellenic life. Accordingly Protagoras, while with the one acclamation, he spent the rest of his long life in central Greece, 
hand he put away philosophy, with the other offered a substi- winning applause by the display of his oratorical gifts and 
tute. Emphasizing the function of the teacher, which with the acquiring wealth by the teaching of ThetOric. There w no evi- 
philosophcrs had been subordinate, and proclaiming the right dence to Show that rit any period of his life heralled' himself a 
end of intellectual tudea^'t)u^ to be, not truth'* (oAi/^cta) or sophist; and, as Plato'(G^g. 449 A) makes him describe hinteOlf 
wisdom ” {(TutjiLa), which was unattainable, but virtue ** or as a prjrtap, it is reasomble to suppose that he pttferted that 
“ excellence ” he sought to communicate, not a theory title. That he should do so was onw natural, since his position 

('f the universe, but an ^titude for civic life. “The lesson as a teacher of rhetoric was already secure when Protagoras 
which I have to teach,” Plato makes him- say {Frot. 318 E), made his first appearance in the character Of a sophist; and, 
“ is prudence or good counsel, both in mspectofydornestic matters I iis Protagoras, Prodicus and the rest Of the sophists of culture 
tliat the man may manage his household arjght, rand in respect j offered a <:onr[trehensive education, of which Oratory formed 
<jf public affairs , that he may be tlKiroyghly qualified to take only a part, whilst Gorgias made no pretence Of 'teaching ’‘‘civic 
part, both by deed and by worc^, in the business of the state, cxcdllence (Plato, Meno, 95 C), and found a sub^titirte for 
In other words, I profess to make men good citizens.'’ As philosophy, not in literature generallly, but in 'the professional 
instruments uf education Protagoras used grammar, style, study of rhetoric alone, it would have been convenient the 
poetry and oratory. Thus, whereas hitherto the young Greek, distinction between sophistry (^nd rhetoric had 'been maintaitiefd. 
liaving completed -his elementary training 'in the schools of the But though/as'WffPbe seen hereafter, these two^ntS'Of .etiuca- 
ypa^fiaTtarry}^, the HdHpi(rTr}s^ and the TratSprpi/Jysj was left to tion were sometimes distingui^ed, Gorgias bM those who 
prepare himself for his life’s work as best he might;, by philo- .succeeded him as teachers of 'thetoric, suth as Thrasymaehus 
suphical speculation, by artistic practice, or otherwise, one who of Chalcpdon and Pdus of Agrigentum, were ‘comttioifly cfiKed 
passed from the elementary schools to the lecture-room of by the title which Protagoras had assumed and into 

Protagoras received from him a “ higher education.'’ The i familiar use. 

programme was exclusively literary, but for the moment it Rhetorical sophistry, as 'taught by Gorgias with special 
enabled IVotagoras to satisfy ttie demand .which he had reference’ to the requirements of the law courts, led by afn easy 
discovericd aim evoked. tTl^erevefr he , went, his lecture-room transition to pdliticall sophistry. During the century which had 
was crowded with admiring, pupils,, whose homage filled his purse : Clapsed sbcethc cxpiilsion of the 'Peisistratids and the establi^h- 
and enhanced ibis reputation. j mepl of the democracy, the Athenian constitution had deVdOped 

After Protagoras the mast , prominent df the literary sophists , with a rapidity which pwduced an cJligarfchicai' reaction, and the 
was Prodicus of Ceos. EsXabbshiughirosdf at Athens, he taught, discussion of cons titutionafl principles arid precedents, always 
“virtue” or “ excelleaee,” in the sense attached to the word, familiarto.thecr^enof Athens, was thus abnormally •stimulated, 
by Protagoras, partly by means df literary sul)jects, nartly inj The Peloponndsian War, too, not only added a deeper interest 
discourses upon practical ethics. Jt is.plam thatprogicus was, 'tO ordinapr questions .of TOioy, ‘but also caused the nllations 
an affected pedant; yet his simple conventional morality found ; (if .dissentient patties, 'of and Wlligerent states. Of titkens 
favour, and Plato (Rep^ 600 X) coppjesrhim with Protagoras j and aliens, of bond and free, of ‘Greeks and bari^rians, to be 
in his testimony to the popularity of the .sophists and their; eagerly d^bsttbd in the light of present experience. Tt was 
teaching. ! only natural then that som'e of' those who professed* to prepare 

At Athens, the .centre of the inteBactiial life of Greece, there • young Atheriiaus for public life should give to their teaching 
was soon to be found a host of. sophists^ them strangers,! a distinctively potiticdl directiori; and accotdin^y we find 

others citizens.; some of them ,bre 4 under Protagoras and ; llsocratcs reccjgnizing teachers of politics, and discrimmating 
RcodKcus, others self-taught. In the. teaching of .the sophiste of ; them at once from those eatlicr sophists who gave popular 
tlus younger generatiem two points ace observable. 'First, their instruction in ihe atts and fropi the contemporary eristics, 
indepewdenco of philosophy ftnd fte afte b.eing assure^|,. though To this Clas^ IfciBct dt' the pditical sophists, may be assigned 
they .continued to regard “ divic .exfofience ^ their dim, 4t Pyccjihron, Alridamhs and Isocr^ himself. For, thoiigh'that 
was no longer necessary for them to ,mgke the assertion of tts 'cfi^biutedt>ptsonage)vouldhave1iked*to'be called, not ’’sdphhft*’’ 
claims a prmcipal element in their exposition. Secondly, for !but '*pcllitiekl‘jih8osopher,” aiid 'tried to fasten the naflfthte'Of 
the sake of novelty thpy extended theirtar^gOi including sclen'tiific ! Sophist upon his opponents the’^cratics, it is'deajjf'^rotfi his 
.and technical subjects, but handhug them, and teaching their; ' own 'stactemfent 'that ht was commonly ranked with ^he sdnlwiitB, 
pupils , to handle them# In a popular rwayf In this stage of and ftiUJhe'httd no'claim, except on ftie score of sim^^mopu- 
sophistry then, the spphial;, wopgji not a ^cialist, trendhed, laxity arid auccese^ to be dissociated from the 'OtSfer tea?hers 
upon. the provinces gf.^peciafistsi and accorajngly ftatq (Pm^ of irbetotic^ 'ft-'is true* that he was ndt a.'bdHticiil 

318 E) maW:s Protag<was pointedly refer to riipnists'Who; Whep sdimis^ rif ^thc' vtilfraT type,, that as a ^orirt ' he • wa? 
young men have made their escape from the arts, plunge them and patriotic, and 'that, m addition to his fameiis atehdw^/he 
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had a distinct reputation as a man of letters; but he was a 
professor of political rhetoric, and, as such, in the phraseology 
of the day, a sophist. He had already reached the height of 
his fanie when Plato opened a rival school at the Academy, 
and pointedly attiuked him in the Gargias, the Phaedrus and 
the Republic* 'I'henccforward, there was a perpetual controversy 
between the rhetorician and the philosopher, and the struggle 
of edu^tional systems continued until, in the next generation, 
the philosophers were left in possession of the field. 

While the sophistry of rhetoric led to th ; sophistry of politics, 
the sophistry f)f culture led to the sophistry of disputation. It 
has been seen that the range of subjects recognized by Protagoras 
and Prodicus gradually extended itself, until Hippias professed 
^imself a teacher of all branches of learning, including in his 
Jist subjects taught by artists and professional men, but handling 
them from a popular or non-professional point of view. The 
successors of the polymath claimed to possess and to communicate, 
not the knowledge of all branches of learning, but an aptitude 
for dealing with all subjects, which aptitude should make the 
knowledge of any subject superfluous. In other words, they 
cultivated skill in disputation. Now skill in disputation is 
plainly a valuable accomplishment; and, as the Aristotelian 
logic grew out of the regulated discussions of the eristics and 
their pupils, the disputant sophistry of the 4th century deserves 
more attention and more respect than it usually receives from 
historians of Greek thought. But when men set themselves 
to cultivate skill in disputation, regarding the matter discussed 
not as a serious issue, but as a thesis upon which to practise 
their powers of controversy, they learn to pursue, not truth, 
but victory; and, their criterion of excellence having been thus 
perverted, they presently prefer ingenious fallacy to solid 
reasoning and the applause of bystanders to the consciousness 
of honest effort. Indeed, the sophists generally had a special 
predisposition to error of this sort, not only because sophistry 
was from the beginning a substitute for the pursuit of truth, 
but also because tlie successful professor, travelling from city 
to city, or settling abroad, could take no part in public affairs, 
and thus was not at every step reminded of the importance of 
the material ” element of exposition and reasoning. Paradox, 
however, soon becomes stale, and fallacy wearisome. Hence, 
despite its original popularity, eristical sophistry could not hold 
its ground. The man of the world who had cultivated it in his 
youth regarded it in riper years as a foolish pedantry, or at best 
as a propaedeutic exercise; while the serious student, necessarily 
preferring that form of di^utation which recognized truth as 
the end of this, as of otlier intellectual processes, betook himself 
to one or other of the philosophies of the revival. 

In order to complete this sketch of the development of 
sophistry in the latter half of the 5th century and the earlier half 
of the 4th, it is necessary next to take account of Socrates and 
the Socratics. A foe to philosophy and a renegade from art, 
Socrates took his departure from the same point as Protagoras, 
and moved in the same direction, that of the education of youth. 
Finding in the cultivation of “ virtue or “ excellence a 
substitute for the pursuit of scientific truth, and in disputation 
the sole means by which virtue ” or “ excellence could 
be attained, he resembled at once the sophists of culture and 
the sophists of eristic. But, inasmuch as the “virtue” or 
“ excellence ” which he sought was that of the man rather than 
that of the official, while the disputation which he practised 
luwi for its aim, not victory, but the elimination of error, the 
differences which separated him from the sophists of culture 
and the sophists of eristic were only less considerable than the 
resembl^ces which he bore to both; and further, though his 
whole time and attention were bestowed upon the education 
of young Athenians, his theory of the relations of teacher and 
pupil differed from that of the recognized professors of education, 
inasmuch as the taking of fees seemed to him to entail a base 
sunender of the teacher’s independence. The principal character- 
istics of Socrates’s theory of education were accepted, mutaHs 
mutandis, by the leading Socratics, With these resemblances 
to the contemporary professors of education, and with these 


differences, were Socrates and the Socratics sophists or not ? 
To this question there is no simple answer, yes or no. It is 
certain that Socrates’s contemporaries regarded him as a sophist ; 
^d it was only reasonable that they should so regard him, becau: e 
in opposition to the physicists of the past and the artists of the 
present he asserted the claims of higher education. But, though 
according to the phraseology of the time he was a sophist, he 
was not a typical sophist— his principle that, while scientific 
truth is unattainable by man, right opinion is the only basis of 
right action, clearly differentiatmg him from all the other 
professors of “ virtue.” Again, as the Socratics— Plato himself, 
when he established himself at the Academy, being no ex('cp- 
tion— were, like their master, educators rather than philosophers, 
and in their teaching laid especial stress upon discussion, they, 
too, were doubtless regarded as sophists, not by Isocrates only, 
but by their contemporaries in general; and it may be conjectured 
that the disputatious tendencies of the Megarian school made 
it all the more difficult for Plato and others to secure a proper 
appreciation of the difference between dialectic, or discussion 
with a view to the discovery of truth, and eristic, rr discussion 
with a view to victory. Changing circumstances, however, 
carry with them changes in the meaning and application of 
words. Whereas, so long as philosophy was in abeyance 
Socrates and the Socratics were regarded as sophists of an 
abnormal sort, as soon as philosophy revived it was dimly 
perceived that, in so far as Socrates and the Socratics dissented 
from sophistry, they preser\^ed the philosophical tradition. 
This being so, it was found convenient to revise the terminology 
of the past, and to include in the philosophical succession those 
who, though not philosophers, had cherished the sacred spark. 
As for Socrates, he ranked himself neither with the philosophers, 
who professed to know, nor with the sophists, who proiessed 
to teach; and, if he sometimes described himself as a <^tXoVo</)05 
he was careful to indicate that he pretended to no other 
knowledge than that of his own limitations. 

It would seem then, (i) that popular nomenclature included 
under the term “ sophist ” all teacher.s— whether professors, or 
like Socrates, amateurs— who communicated, not artistic skill, 
nor philosophical theory, but a general or liberal education; 
(2) that, of those who were commonly accounted sophists, some 
professed culture, some forensic rhetoric, some political rhetoric, 
some eristic, some {i,e. the Socratics) dialectic; (3) that the 
differences between the different groujw of sophi.sts were not 
inconsiderable, and that in particular the teaching of the rhe- 
toricians was distinct in origin, and, in so far as its aim w-as 
success in a special walk of life, distinct in character, from the 
more general teaching of the sophists of culture, the eristics, 
and the dialecticians, while the teaching of the dialecticians 
was discriminated from that of the rest, in so far as the aim of 
the dialecticians was truth, or at least the bettering of opinion; 
and, consequently, (4) that, in awarding praise and blame to 
sophistry and its representatives, the distinctive characteristics 
of the ^oups above enumerated must be studiously kept in 
view. 

Lapse of time and change of circumstances brought with 
them not merely changes in the subjects taught, but also changes 
m the popular estimate of sophistry and sophists. 7’he first 
and most obvious sentiment which sophistry evoked was an 
enthusiastic and admiring interest. The sophist seemed to his 
youthful hearers to open a new field of intellectual activity and 
thereby to add a fresh zest to existence. But in proportion to the 
fascination which he exercised upon the young was the distnist 
which he inspired in their less pliable elders. Not only were 
they dismayed by the novelty of the sophistical teaching, but 
also they vaguely perceived that it was subversive of authority, 
of the authority of the parent over the child as well as of the 
authority of the state over the citizen. Of the two conflicting 
sentiments, the favour of the young, gaining as years passed 
away, naturally prevailed; sophistry ceased to be novel, and 
attendance in the lecture-rooms of the sophists came to be 
thought not less necessary for the youth than attendance in 
the elementary schools for the boy. The lively enthusiasm 
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and the furious opposition which greeted Protagoras had now 
burnt themselves out, and before long the sophist was treated 
by the man of the world as a harmless, necessary pedagogue. 

That sophistry must be studied in its historical development 
was clearly seen by Plato, whose dialogue called the Sophist contains 
a formal review of the changing phases and aspects of sophistical 
teaching. The subject which is discussed in that dialogue and its 
successor, tlie Statesman y being the question "Are sophist, statesman, 
and philosopher identical or different ? “ the Eleate who acts as 
protagonist seeks a definition of the term sophist " by means of a 
aeries of divisions or dichotomies. In this way he is led to regard the 
sophist successively — (i) as a practitioner of that branch of mer- 
cenary persuasion in private which professes to impart " virtue ** 
and exacts payment in the shape of a fee, in opposition to the flatterer 
who offers pleasure, asking for sustenance in return; (2) as a practi- 
tioner of that branch of mental trading whicli purveys from city to 
city discourses and lessons about " virtue,*’ m opposition to the 
artist who similarly purveys discourses and lessons about the arts; 
(3) and (4) as a practitioner of those branches of mental trading^ 
retail and wholesale, which purvey discourses and lessons about 
" virtue " within a city, in opposition to the artists who similarly 
purvey discourses and lessons about the arts; (5) as a practitioner 
of that branch of eristic which brings to the professor pecuniary 
emolument, eristic being the systematic form of antilogic, and 
dealing with justice, injustice and other abstractions, and antilogic 
being that form of disputation which uses question and answer in 
private, in opposition to forensic, which uses continuous discourse 
in the law-courts; ((>) as a practitioner of tluvt branch of education 
which purges away the vain conceit of wisdom by means of cross- 
examination, in opposition to the traditional method of reproof 
or adqionition. These definitions being thus various, the Eleate 
notes that the sophist, in consideration of a fee, disputes, and leaches 
others to dispute^ about things divine, cosmical, metaphysical, legaJ, 

} )olitical, technical — in fact, about every thing — not having know- 
edge of them, because universal knowledge is unattainable; after 
which he is in a position to define the sophist (7) as a conscious 
impostor who, in private, by discontinuous discourse, compels his 
interlocutor to contradict himself, in opposition to the ^nfu>\oyiK6s, 
who, in public, by continuous discourse, imposes upon crowds. 

It is clear that the final definition is preferred, not because of 
any intrinsic superiority, but because it has a direct bearing upon 
the question " Are sophist, statesman and philosopher identical 
or diiierent ? " and that the various definitions represent different 
stages or forms of sophistry as conceived from different points 
of view. Thus the first and second definitions represent the 
founders of the sopivistry of culture, Protagoras and Prodicus, from 
the respective points of view of the older Athenians, who disdiked 
the new culture, and the younger Athenians, who admired it; the 
third and fourth definitions represent imitators to whom the note 
of itinerancy was not applicable; the fifth definition represents the 
earlier eristics, contemporaries of Socrates, whom it was necessary 
to distiuguivsli from the teachers of forensic oratory; the sixth is 
framed to meet the anomalous case of Socrates, in whom many 
saw the typical sophist, though Plato conceives this view to bio 
unfortunate; and tne seventh and final definition, having in view 
eristical sophistry fully developed, distinguishes it from 6rifM\oyiKh, 
political rhetoric, but at the same time hints that, though 
ffo(t>urriKh and Sv/ao^oyiKh may be discriminated, they are neverthe- 
less near akin, the one being the ape of philosophy, the other the 
ape of statesmanship. In short, Plato traces the changes which, 
ill less than a century, had taken place in the meaning ol the term, 
partly through changes in the practice of the sophists, partly through 
changes in tlieir surroundings and in public opinion, so as to show 
by a familiar instance that general terms which do not describe 
natural kinds cannot have a stable connotation. 

Now it is easy to see that in this careful statement Plato recog- 
nizes three periods. The first four definitions represent the period 
of Protagoras, Prodicus, and their immediate successors, when the 
object sought was ‘* virtue," “ excellence," " culture," and the 
means to it was literature. The fifth and sixth definitions represent 
the close of the 5th century, when sophistry huncUed cristically, and 
perhaps, though Plato demurs to the inclusion, dialectically ques- 
tions of justice, injustice and the like, tiKUPiKii or forensic rhetoric 
being its proximate rival. The. seventh definition represents* the 
first half of the 4th century, when sophistry was eristical in a wider 
field, having for Us rival, not forensic rhetoric, but the rhetoric of 
the assembly. Plato's classification of educational theories is then 
substantially the classification adopted in this article, though, 
whereas here, in accordance with well-attested popular usage, all 
the educational theories mentioned are included under the head 
of sophistry, Plato allows to rhetoric, forensic and political, an inde- 
pendent position, and hints that there are grounds for denying the 
title of sophi.st to the dialectician Socrates. Incidentally we gather 
two important facts— (1) that contemporary with the dialectic of 
Socrates ^ere was an eristic, and (2) that this eristic was mainly 
applied to lethical questions. Finally, we may be sure that» if Plato 
•was thus careful to distinguish the phases and aspects of sophistical 
development, he could never have fallen into the modern error of 


bestowing upon those whom the Greeks called sophists eithet 
indiscriminate censure or indiscriminate laudation. 

2. Relations of Sophistry to Education ^ Literature^ and 
Philosophy . — If then sophists, from Protagoras to Isocrates, 

were before everything educators, it becomes necessary to inquire 
whether their labours marked or promoted an advance in educa- 
tional theory and method. At the beginning of the 5th century 
B.c. every young Greek of the better sort already received rudi- 
mentary instruction, not only in mu.sic and gymnastics, but also 
in reading and writing. Further, in the colonies, and especially 
the colonies of the West, philosophy and art had done something 
for higher education. Thus in Italy the Pythagorean school 
was, in the fullest sense of the term, an educational institution; 
and in Sicily the rhetorical teaching of Corax and Tisias was 
presumably educational in the same sense as the teaching of 
Gorgias. But in central Greece, where, at any rate down 
to the Persian Wars, politics, domestic and foreign, were all- 
engrossing, and left the citizen little lei!:ure for self-cultivation, 
the need of a higlier education had hardly made itself felt. 
The overthrow of the Persian invaders changed all this. Hence- 
forward the best of Greek art, philosophy, and literature 
gravitated to Athens, and with their concentration and conse- 
quent development came a general and growing demand for 
teaching. As has Iwen seen, it was just at this period that 
philosophy and art ceased to be available for educational pur- 
poses, and accordingly the literary sophists were popular precisely 
because they offered advanced teaching which was neither 
philosophical nor artistic. Their recognition of the demand 
and their attempt to satisfy it 'are no small claims to di.^tinction. 
That, whereas before the time of Protagoras there was little 
higher education in the colonies and less in central Greece, 
after his time attendance in the lecture-rooms of the sophists 
was the customary sequel to attendance in the elementary 
schools, is a fact which speaks for itself. 

But this is not all. The education provided by the sophists 
of culture had positive merits. When Protagoras included in 
his course grammar, style, interpretation of the poets, and 
oratory, supplementing " his own continuous expositions by 
disputations m which he and his pupils took part, he showed 
a not inadequate appreciation of the requisites of a literary 
education; and it may be conjectured that his comprehensive 
programme, which Prodicus and others extended, had something 
to do with the development of that versatility which was the 
most notable element in the Athenian character. 

There is less to be said for the teachers of rhetoric, politics 
and eristic, who, in limiting themselves each to a single subject — 
the rhetoricians proper or forensic rhetoricians to one branch 
of oratory, the politicians or political rhetoricians to another, 
and the eristics to disputation— ceased to be educators and 
became instructors. Nevertheless, rhetoric and disputation, 
though at the present day strangely neglected in English schools 
and universities, are, within their limits, valuable instruments; 
and, as specialization in teaching does not necessarily imply 
specialization in learning, many of those who attended the 
lectures and the classes of a rhetorician or an eristic? sought and 
found other instruction elsewhere. It would seem then that even 
in its decline sophistry had its educational use. But in any 
case it may be claimed for its profes.'^ors that in the course of 
a century they discovered and turned to account most of the 
instruments of literary education. 

With these considerable merits, normal sophistry had one 
defect, its indifference to truth. Despairing of philosophy^ r 
that is to say, of physical science — ^the sophists were prepared’ 
to go all lengths in scepticism. Accordingly the epideictid 
sophists in exposition, and the argumentative sophists in debate, 
one and all, studied, not matter but style, not accuracy but effect, 
not proof but persuasion. In short, in their hostility tb science 
they refused to handle literature in a scientific spirit. ^That 
this defect was serious was dimly apprehended even by those 
who frequented and admired the lectures of the eai*lier s^h'sts; 
that it was fatal was clearly seen by Socrates, who, himself 
commonly regarded as a sophist, emphaticidly reprehended. 
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nfttonly the taking of which was after all a.mere incident,, 
objectionable because it seemed to preclude independence ck£ 
thought, but also the fundamental disregard of truth which 
infected every part and every phase of sophistical teaching. 
To these contemporary censures the riiodern critic cannot 
refuse his assent. 

To Uteraturctand to oratory the sophists rend^-ed good service. 
Thenasqlves of necessity stylists, because their professional 
success largely depended upon skilful and effective exposition, 
tlie sophists both of culture and of rhetoric were professedly 
teachers of the rules of grammar and the principles of wrilten 
md spoken discourse. Thus, by example as well as by precept, 
they not only taught, their hearers to value literary and oratorical 
excellence, but also took the lead in fashioning the style of their 
time. Their influence in these respects was weighty and impor- 
tant. Whereas, when sophistry began, prose composition was 
hardly practised in central Greece, tlie sophists wore still the 
leaders m literature and oratory when Plato wrote the Republic y 
and they had hardly lost their position when Demosthenes 
delivered the Philippics. In fact, it is not too much to say that 
it WAS the sophists who provided those great masters with their 
consummate instrument, and it detracts but little from the 
merit of the makers if they were Uiemselves unable to draw 
from it its finer tones. 

The relation of sophistry to philost^hy was throughout one 
of pronounced hostility. From the days of Protagoras, when 
this hostility was triumphant and contemptuous, to the days 
of Isocrates, when it was jeabus and bitter, the. sophists were 
declared and consistent sceptics. But, although Protagoras 
and Gorgias had examined the teaching of their predecessors 
so far as to satisfy themselves of its futility and to draw the 
sceptical inference, their studs' of the great problem of the day 
was preliminary to their so^istry rather than a part of it; 
and, as the overthrow of philosophy was complete and the attrac- 
tions of sophistry were all-powerful, the question “What is 
knowledge ? ceased for a time to claim or to receive attention. 
Tliere is,, then, no such thing as a “ sophistical theqry of know- 
ledge.’’ Similarly, the recognition of a “ sophistical ethic ” 
is, to say the least, misleading. It may have been that the 
sophists’ preference of seeming to reality, of success to truth, 
hs 4 a mischievous effect upon the morality of the, time; but it 
is clear that they had no common theory of ethics, and there 
is no warrant for the assumption that a sophist, as such, specially 
interested himself in ethical cjuestions. When Protagoras 
asserted “ civic excellence ” or “ virtue ” to be the end of educa- 
tion, he neither expressed nor implied a theory of morality. 
Prodicus in his platitudes reflected the customary morality of 
the time. Gorgias said plainly that he did not teach “ virtue.” 
K Hippias^Polu&and Thrasymachus defied conventional morality, 
they did so independently of one another, and in this, as in other 
matters,; they were disputants maintaining paradoxical theses, 
rather than thinkers announcing heretical, convictions. Ilie 
morality of Isocrates bore a certain resemblance to that of 
Socrates. In short, the attitude of the sophists towards inquiry 
in general preclude them, col)eotively and individually, from 
attachment to any particular theory. Yet among the so-called 
sophists there were two who had philosophical leanings, as 
appears in their willingness to be called by the title of philosopher. 
First, Socrates, whilst be conceived that the physicists had 
mistaken the field of inquiry, absolute truth being unattainable, 
maintained, as has been seen, that one opinion was better than 
anothey^ond that consistency of opinion, resulting in consistency 
of action, was the end which , the human in<telkct properly pro- 
poses to itseli. Hence, though an agnostic, he was not unwilling 
to be called a philosopher, in so far as he pursued such tcuth.os 
was attainable by man. Secondly, when sophistry had begun 
to fall the political rhetorician Isocrates claimed 

for himself, the time-honoured designation of philosopher, 

“ herein,” says Plato, “ resembling some tinker,, bald-pated 
and short of stature, who, having rpada money, knocks off 
his chains, goes to tl^ bath,, buys a new suit, and then takes 
advantage of the poverty and desolation pf his ipaster’s. daughter 


to urge upon her his odious addresses ” {Rep. vi. 495 E). It 
will be seen, however, that neither Socrates nor Isocrates was 
philosopher in. aiiy strict sense of the word, the speculative 
aims of physicists and metaphysicians being foreign to the 
practical theories both of the one and of tlie other. 

As for the classification pf sophistical methods, so for thf^ir 
criticism, the testimony of Plato is all-important. It may be 
conjectured that, when he emerged from the purely Socratic phase 
of his earlier years, Plato gave himself to the study of contemporary 
methods of education and to the elaboration of an educational 
system of Ids own, and that it was in this way that he came to 
the metaphysical speculations of 'his- maturity. It may be imagined 
further that, when he established himself at the Academy, his first 
care was to draw up a scheme of education, including aritlimetic, 
geometry (plane and solid), astronomy, harmonics and dialectic, 
and that it was not until he had arranged for the carrying out of 
this programme that he devoted himself to the special functions 
of professor of i)hilosouliy. However this may be, we find amongst 
his writings— intermediate, as it would seem, between the Socratic 
conversations, of his first period of literary activity and the meta- 
physical disquisitions of a later time — a series of dialogues which, 
however varied their ostensible siibject.s, agree in having a direct 
bearing upon education. Thus the Protagoras brings the educa- 
tional theory of Protagoras and the sophists of culture face to face 
with the educational theory of Socrates, so as to expose the limita- 
tions of both; the Gorgias deals with the moral aspect of the teach- 
ings of the forensic rhetorician Gorgias and the political rhetorician 
, Isocrates, and the intcllcctnal aspect of their respective theories of 
! education is handled in the Phaedrus; the Meno on the one hand’ 

. exhibits the strength and the weakness of the leacliing oi Socrates, 
and on the other bring.s into view the makeshift nfiefhod of those 
who, despising systematic teaching, regarded the practical poli- 
tician as the true educator; the Euthydemus has for its subject 
the eristical method ; finally, having in these dialogues characterized 
the current theories of education, Plato proceeds in the Rspublw 
to develop an original scheme. Plato’s criticisms of the sojihists 
are then, in the opinion of the present writer, no more obiter dicta, 
introduced for purposes of literary adornment or dramatic effect, 
but rather the expressions of profound and reasoned conviction, 
and, as such, entitled at any rate to respect, For the details 
of Plato’s critique the reader should go not to the summaries of 
commentators, but to the dialogues themselves. In this place- 
it is sufilcient to say that, while I%to accounts no education satiB- 
factory which has not knowledge for its basis, he emphatically 
prefers the scepticism of, Socrates, which, despairing of knowledge, 
seeks right opinion, to the scepticism of the .sophists, which, 
despairing of knowledge, abandons the attempt to ^tlor oxistwig 
beliefs. 

3.. The Theory of Grate . — The post-PlaLoiiic historians and. 
critics, who, while they knew the earlier sophistry^ only through 
tradition, were eyewitnesses of the sophistry of the decadeiaiqe,. 
were more alive to the faults than to the virtues of the movement. 
Overlooking the differences wliich separated the humanists 
from the eristics, and both of these from the rhetoricians, and 
taking no account of Socrates, whom they regarded as a piulo- 
sopher, they forgot the services which Protagoras and Prodicus, 
Gorgias and Isocrate.s had rendered to edpeation and to litera- 
ture, and included the whole profession in an indiscritninatc 
and contemptuous censure. This prejudice, establishing itaell 
in familiar speech, has descended from antiquity to modem 
times, colouring, when it does not distort,, the narratives o£ 
biographers and the criticisms of commentators. “ The sophists,”' 
says Grote, “ are spoken of as a new class of men, or sometimes 
in language which implies a new doctrinal sect or school^ as 
if they then sprang up in Greece for the first time — ostentatious 
impostors, flattering and duping the rich youth for their own, 
personal gain, undermining the morality of Athens, public and 
private, and encouraging their pupils to the unscrupulous 
prosecution of ambition and cupidity. They are even affirmed to 
have succeeded in corrupting tbeg^neralmorality, so that Athens 
had become miserably degenerated and vicious in tlie latter 
years of the Peloponnesian War, as compared with what she 
was in the time of Hiltiades and Aristeides; ” and, althoui^ 
amongst the. pre-Grotian scholars there were some who saw 
as clearly as Grate himself Ihat sophists are.amucho 
calumniated race ’’(G.H. Lewes)^it is'certain that historians of 
philosophy, and editors of Plate, especially the “acumen 
piumheum Stallbauniii/’ M given ample occasion for the 
energetic protest contained in the famous sixty-^seventh chapter 
of Grptc*s Wistpry pf ^eee. Amongst the many merits ofJtfsot 
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a^irabh: scholar, it is one of the greatest that he has laid the 
fiend .called die S<fphistik” that is to say, the theory that 
sophistry was Ein organized conspiracy against law and morals. 
Nevertheless, in this matter he is always an advocate; and it 
may be thought that, while he successfully disposes of the 
current slander, his description of his clients needs correction 
in some important particulars. Hence the following paragraphs, 
while they will resume and affirm his principal results, will 
qualify and impugn some of his positions. 

In so far as he is critical, Grote leaves little to be desired. 
That the persons styled sophists “ were not a sect or school, 
with common doctrines or method,” is clear. Common doctrine, 
that is to say, common doctrine of a positive sort, they could 
not have, because, being sceptics^ they had nothing which could 
be called positive doctrine; while there was a period when even 
their scepticism was in nowise distinctive, because they shared 
it with all or nearly all their contemporaries. Neither were 
they united by a common educational method, the end and the 
instruments of education being diversely conceived by Pro^ 
tagoras, Gorgiiis and Isocrates, to say nothing of the wider 
differences which .separate these three from the eristics, and all 
the four normal types from the abnormal type represented by 
Socrates. 

Again, it is certain that the theoretical and practical morality 
of the sophists, regarded as a class, was “ neither above nor 
below the standard of the age.” The taking of fees, the pride 
of professional success, and the teaching of rhetoric are no proofs 
either of conscious charlatanism or of ingrained depravity. 
Indeed, we have evidence of sound, if conventional, principle 
in Prodicus’s apologue of the “ Choice of Heracles,” and of 
honourable, though eccentric, practice in the story of Pro- 
tagoras’s treatment of defaulting pupils. But, above all, it is 
antecedently certain that defection from the ordinary standard 
of morality would have precluded the success which the sophists 
unquestionably sought and won. In fact, public opinion made 
the morality of the sophists, rather than the sophists the morality 
of public opinion. Hence, even if we demur to the judgment 
of Grote that “ Athens at the close of the Peloponnesimi War 
was not more corrupt than Athens in the days of Miitiades 
and iljisteides,” we shall not “ consider the sophists as the 
corrupters of Athenian morality,” but rather with Plato lay 
the blame upon society itself, which, “ in popular meetings, 
law courts, theatres, armies and other great gatherings, with 
uproarious censure and clamorous applause” {Rep. vi. 492), 
educates young and old, and fashions them according to its 
pleasure. 

Nor can we regard ** Plato and his followers as the authorized 
teachers of the Greek nation and the sophists as the dissenters.” 
On the contrary, tlie sophists were in quiet possession of the 
field when Plato, returning to Athens, opened the rival school 
of the Academy; and, while their teacloing; in all respects accom- 
modated itself to current opinion, his, in many matters^ ran 
directly counter to it. 

But if thus far Grote’s protest against prevalent assumptions 
carries an immediate and unhesitating conviction, it may be 
doubted whether his positive statement can be accounted 
final. “The appearance of the sophists,” he says, “was no 
new fact. . . . The paid teachers-— whom modem writere set 
down as the sophists, and denounce as the modern pestilence 
of their age — were not distinguished in any marked or generic 
way from their predecessors.’ . Now it is true that before 447 
B.C., besides the teachers of writing, gymnastics and music, to 
whom the young Greek resorted for elementary instruction,, 
there were artists and artisans who not only practised their 
crafts, but also communicated them to apprentices and pupils, 
and that accordingly tlie Platonic Pfo^oras reco^izes in the 
gymnast Iccus, the physician Herodicus, and the musicians 
Agathocles and I^thoclides, forerunners of the schists. But 
the forerunners of the sophists are not to be conmunded with 
the sophists themselves, and the difference between them is 
not far to seek. Though some of. those who resortesd to the 
gpminasts, physicians musicians derived from them such 


substitute for “ higher education ” as was , before 447 generally 
obtainable, it was only inddentally that professional men 
and artists communicated anything which could be €g.lled 
by that name. Contrariwise, the sophists were always and 
essentially professors* of the higher education; and, although 
in process of time specialization assimilated sophistry to the 
arts, at the outset at any rate, its declared aim— the cultivation 
of the civic character— sufficiently distinguished sophistical 
education both from professional instruction and from artistic 
training. It is true too that in some of the colonies philosophy 
had busied itself with higher education; but here again the 
forerunners of the sophists are easily distinguished from the 
sophists, since the sophists condemned not only the soientific 
speculations of their predecessors, but also their philosophical 
aims, and offered to the Greek world a new employment for 
leisure, a new intellectual ambition. 

Nor is it altogether correct to say that “ the persons styled 
sophists had no principles common to them all and distinguishing 
them from others.” Various as were the phases through which 
sophistry passed between the middle of the 5th century and the 
middle of the 4th, the sophists — Socrates himself being no 
exception-had in their declared antagonism to philosophy a 
common characteristic; and, if in the interval, philosophical 
speculation being temporarily suspended, scepticism ceased 
for the time to be peculiar, at the outset, when Protagoras .and 
Gorgios broke with the physicists, and in the sequel, when 
Plato raised the cry of “ back to Parmenides,” this common 
characteristic was distinctive. 

Further, it may be doubted.whether Grote is sufficiently care- 
ful to distinguish between the charges brought again.st the 
.sophists personally and the criticism of their educational methods. 
When the sophists are represented as conscious impostors who 
“ poisoned and demoralized by corrupt teaching the Athenian 
moral character,” he has, as has been seen, an easy and complete 
reply. But the question still remaims — Was the education 
provided by Protagoras, by Gorgias, by Isocrates, by the eristks 
and by Socrates, good, bad or indifferent ? And, though the 
modern critic will not be prepared with Plato to deny the name 
of education to all teacliing which is not based upon an ontology,, 
it may nevertheless be thought that normal sophistry — as 
opposed to the sophistry of Socrates — was in various degrees 
unsatisfactory, in so far as it tacitly or confessedly ignored the 
“ material ” element of exposition or reasoning. 

And if Grote overlooks important agreements he seems also 
to understate important differences. Regarding Protagoras, 
Gorgias and Isocrates a.s types of one and the same sophistry 
(pp. 487, 493, 495, 499? 544? ,2nd ed.), and neglecting as 
slander or exaggeration all the evidence in regard to the sophistry 
of eristic (p. 540), he conceives that the sophists undertook “ to 
educate young men so as to make them better qualified for 
statesmen or ministers,” and that ** that which stood most 
I prominent in the teaching of Gorgias and the other sophists was^ 
that they cultivated and improved the powers of public speaking 
in their pupils.” Excellent as a statement of the aim and method 
of Isocrates, and tolerable as a statement of those of Gorgias, 
these phrases are inexact if applied to Protagoras, who, making, 
“ civic virtue ” his aim, regarded statesmanship and administra- 
tion as parts of “ civic virtue,” and consequently assigned, to 
oratory no more than a subordinate place in bis programme^ 
while to the eristics— whose existence is attested not only by' 
Plato, but also by Isocrates and Aristotle — and to Socrates-y- 
whom Grote himself accounts a sophist— description is' 
plainly and palpably inappropriate. 

Grote's note about the eristical sophists is perhaps the least 
satisfactory part of his exposition. That " there were in Athens^ 
persons Who abased the dialectical exercisb for frivolous putzlee^*' 
he but to tneat Enthydemus and Pionysodorus alS) 

sampler of' ' the Sophists ' is/* he continues, " altogether woh 
warxantablB." It would seem, then) that, while he regards, rhetoric 
as the function of nortnail sqp^stty, taking htdiffcretttfy as hla 
lypds Fto^tagOias, Gorgias and Isocrates, he accounts Euthydemns 
and Dimysodonis dt^thor ' with Socrates), .as sophist^ but as* 
i aophistS'^^^abimrimaf fRWt,nWhor&My therefore be neglected. Now 
j tbia view is inconsistent wiih the evidence of Plato, who, in the 
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Sophist, In his final and operative definition, gives prominence to 
the cnstical element, and plainly accounts it the main character- 
istic not indeed of the sophistry of the 5th century, but of the 
sophistry of the 4th. It must be presumed, then, that, in virtue 
of his general suspicions of the Platonic testimony, Grote in this 
matter leaves the Sophist out of account. There is, however, 
another theory of the significance of Plato's allusions to erijitical 
sophistry, that of Professor H. Sidgwick, whose brilliant defence of 
Grote is an indispensable supplement to the original document. 
Giving a hearty genen .1 assent to Grote's theory, Sidgwick never- 
theless introduces qualifications similar to some of those which arc 
suggested in this article. In particular he allows that “ there was 
at any rate enough of cliarlatanisra in Protagoras and Hinpias to 
prevent any ardour for their hijitorical reputation/' that the 
sopliists generally *' had in their lifetime more success tlian they 
dcs^'r^'ed,^' that it was "antagonism to tlieir teaching which 
developed the genius of Socrates," and, abov'c all, that, "in his 
anxiety to do justice to the Sojihist, Grote laid more stress than 
is at all necessary on the partisanship of Plato." Now this last 
admission precludes Sitlgwick from neglecting, as Grote had done, 
the evidence of the Lxithydemus. Pointing out th.at the sophists 
of that dialogue "profess ely itptrfjf iirifi4\ttav irporp4ipai by means 
of dialogue," that ‘^they challenge the interlocutor uire'x*^*' \ 6 yov” 
that " their examples are drawn from common objects and 
vulgar trades," that " they maintain positions that \vo know to 
have been held by Megarians and Cynics," he infers tiiat “ what 
we have here liresonted to us as ' sophistic ' is neither more nor 
less than a caricature of the Mcgarian logic and further, on the 
ground tliat " the whole conception of Socrates and his effect on 
his eontoinporaries, as all aulhoritics comliiiie to rejircsent i1, 
requires us to assume that his manner of discourse was quite novel, 
that no one before had systematically attempted to show men their 
ignorance of wluit they believed themselves to know," he is " dis- 
]X)sed to think tliat the art of disputation wliich is ascribed to 
sophists in live Euthydemus and the Sophistes (and exhaustively 
analysed by Arii.totle in the ITepl (ro(pi(rrii<av *t\fyx<»v) originated 
entirely with Socrates, anti that he is altogether responsible for the 
form at least of this second species of sophistic." To this theory 
the present writer is unable to subscribe. That I*lato was not care- 
ful to distinguish the Megarians and the Cynics from the eristical 
sophists, and that the disputants of the 4th century affected some 
of the mannerisms of the greatest disputant of th« 5th century, be 
willingly concedes. But he cannot allow either that the Megarians 
and tlie Cynics wore the only eristics, or that eristical sophistry 
began with Socrvttos. Plainly this is not the place for a full ex- 
amination of the auestion; yet it may be remarked — (i) that the 
previous history 01 the sophists of the Ettthydemus, who had been 
professors of tactics (Xenophon, Mem. iii. i, i), swordsmanship, 
and forensic argumentation, implies that they came to erisUc not 
from the sophistry of Socrates, but from tliat of the later human- 
ists, polymaths 01 the type of Hippias; (2) that the fifth and sixth 
definitions of the Sophist, in which " that bninch of eristic which 
brings pecuniary gain to the practitioner " is opposed to the 
" patience- trying, purgative elenchus " of Socrates, indicate that 
contemporary with Socrates there were eristics whose aims were 
not his; (^) that, whereas the sophist of the final definition " dis- 
puto.s, and teaches others to dispute, about things divine, cosmical, 
metaphysical, legal, political, technical, in fact, about all things," 
we liave no ground fur supposing tliat the Megarians and the Cynics 
used their eristic for any purpose except the defence of their logical 
heresies. 

Nor is it possible to accept the statements that ** the splendid 
genius, the lasting influence, and the reiterated polemics of 
Plato have stamped the name sophist upon the men against 
whom he wrote a-, if it were their recognized, legitimate and 
peculiar dcriignation,” and that “ Plato not only stole the name 
out of general circulation, in order to fasten it specially upon 
his opponents the paid teachers, but also connected with it express 
discreditable attributes which formed no part of its primitive 
and recognized meaning and were altogether distinct from, though 
grafted the vague sentiment of dislike associated with 
it.” That is to say, Grote supposes that for at lca.st eight and 
forty year:, from 447 to 399, the paid professors had no profes- 
sional title; that, this period having elapsed, a youthful opponent 
succeeded in fastening an uncomplimentary title not only 
upon the contemporary teachers, but also, retrospectively, upon 
their predecessors; and that, artfully enhancing the indignity 
of the title afhxed, he thus obscured, perverted and effaced 
the records and the memories of the past^ Manifestly all three 
propositions are antecedently improbable^ But more than this : 
wherea.s in the nomenclature of Plato’s contemporaries Pro- 
tagoras, Gorgias, Socrates, Dionysodorus and Isocrates were all 
of them sophists, Plato himself, in his careful investigation 
summarized above, limits the meaning of the term so that it 


shall include the humanists and the eristics only. Now, if 
his use of the term was stricter than the customary use, he 
can hardly be held answerable for the latter. 

Nor is Grote altogether just in his account of Plato’s attitude 
towards the several sophists, or altogether judicious in his 
appreciation of Plato’s testimony. However contemptuous in 
his portraiture of Hippias and Dionysodorus, however severe 
in his polemic against Isocrates, Plato regards Protagoras with 
admiration and Gorgias with respect. While he emphasizes 
in the later sophists the consequences of the fundamental error 
of sophistry — its indifference to truth — he docs honour to 
the genius and the originality of the leaders of the movement. 
Indeed, the author of this art icle finds in the writings of Plato 
a graveand discriminating study of the several forms of .sophistry, 
and no trace whatsoever of that blind hostility which should 
warrant us in neglect ing his clear and precise evidence. 

In a word, the present writer agrees with Grote that the 
sophists were not a sect or school w'ith common doctrine or 
method; that their theoretical and practical morality was neither 
above nor below that of their age, being, in fact, determined 
by it; and that Plato and his followers are not to be regarded 
as the authorized teachers of the Greek nation, nor the sophists 
as the dis.scntcrs, but vice versa. At the same time, in opposi- 
tion to Grote, he maintains that the appearance of the sophists 
marked a new departure*, in so far as they were the first professors 
of “ higher education ” as such; that they agreed in the rejection 
of ** philosophy ”; that the education which they severally 
gave was open to criticism, inasmuch as, with the exception 
of Socrates, they attached too much importance to the form, 
too little to the matter, of their discourses and arguments ; that 
humanism, rhetoric, politic and disputation were characteristic 
not of all sophists collectively, but of sections of the pn^fession; 
that Plato was not the first to give a special meaning to the 
term “ sophist ” and to affix it upon the professors of education; 
and, finally, that Plato’s evidence is in all es.scntials trustworthy. 

Bibliography. — On the significance of the sophistical move- 
ment, see E. Zeller, Philosophic d. Griechen, i. 932-1041 (4th ed., 
Leipzig, 1876); Presocratic Philosophy, ii. 394-510 (London, 1881); 
G. Grote, History of Greece, ch. Ixvii. (London, 1851, &c.); E. M. 
Cope, " On the Sotdiists," and " On the Sophistical Rhetoric," in 
Journ. Class, and Sacr. PkiloL, vol. ii. (Cambridge, 1855), and vol. 
lii. (1857), an erudite but inconclusive reply to Grote ; H. Sidgwick, 
" The Sophists," in Journ. of PhiloL, vol. iv. (Cambridge, 1872), and 
vol. V. (1874), a brilliant defence of Grote; A. W. Benn, The Greek 
Philosophers, i, 53“io7 (London, 1882). For lists of treatises upon 
the life and teaching of particular sophists, see Ueberweg, Grundriss 
d. Gesch. d. Philos., i. §§ 27-32 {History of Philosophy, London, 1880). 
On the later use of the term " sophist," see Rhetoric. (H. Ja.) 

SOPHOCLES (495-406 B.C.), Greek tragic poet, was born 
at Colonus in the neighbourhood of Athens. His father’s name 
was Sophillus; and the family burial-place is said to have been 
about a mile and a half from the city on the Decelean Way. 
The date as.signed for the poel’s birth is in accordance with the 
talc that young Sophocles, then a pupil of the musician Lamprus, 
was chosen to lead the chorus of boys in the celebration of the 
victory of Salamis (480 b.c.). The time of his death is fixed 
by the allusions to it in the Fro^s of Aristophanes and in the 
Muses, a lost play of Phrynichus, the comic poet, which were 
both produced in 405 b.c., shortly before the capture of Athens, 
And the legend which implies that Lysander allowed him funeral 
honours is one of those which, like the story of Alexander and 
Pindar’s house at Thebes, we can at least wish to be founded 
on fact, though we should probably substitute Agis for Lysander. 
Apart from tragic victories, the event of Sophocles* life most 
fully authenticated is his appointment at the a^e of fifty-five 
as one of the generals who served with Pericles in the Samian 
War (440-439 b.c.),i Conjecture has been rife as to the possi- 
bility of his here improving acquaintance with Herodotus, whom 
he probably met some years earlier at Athens. But the distich 
quoted by Plutarch — 

4irl Wfl-'T^KOVTO— 

is a slight ground on which to reject the stronger tradition 
according to which Herodotus was ere this established at Thurii; 
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und the coincidences in their writings niay be accounted for by 
their having drawn from a common source. The fact of Sophocles’ 
generalship is the less surprising if taken in connexion with the 
interesting remark of his biographer (whose it/e, though absent 
from the earliest MS. through some mischance, bears marks of 
an Alexandrian origin) that he took his full share of civic duties, 
and even served on foreign embassies. The large acquaintance- 
ship which this implies, not only in Athens, but in Ionic cities 
generally, is a point of main importance in considering the 
opportunities of information at his command. And, if we credit 
tliis assertion, we are the more at liberty to doubt the other state- 
ment, though it is not incredible, that his appointment as general 
was due to the political wisdom of his Antigone, 

The testimony borne by Aristophanes in the Frogs to the 
amiability of the poet’s temper (o 8* cukoAo? /icv ivBd.Z\ tvKoXoi S* 
€k€l) agrees with the record of his biographer that he was univer- 
sally beloved. And the anecdote recalled by Cephalus in Plato’s 
Republic, that Sophocles welcomed the release from the passions 
which is brought by age, accords with the spirit of his famous 
Ode to Love in the Antigone. The Sophocles who, according 
to Aristotle {Rhei. iii. i8), said of the government of the Four 
Hundred that it was the better of two bad alternatives (probably 
the same who was one of the probuli). may or may not have been 
the poet. Other gossiping stories are hardly worth repeating — 
as that Pericles rebuked his love of pleasure and thought him 
a bad general, though a good poet; that he humorously boasted 
of his own “ generalship ” in affairs of love; or that he said of 
Aeschylus that he was often right without knowing it, and tlmt 
Euripides represented men as they are, not as they ought to 
be. (This last anecdote has the autliority of Aristotle.) Such 
trifles rather reflect contemporary or subsequent impressions 
of a superficial kind than tell us anything about the man or 
the dramatist. The gibe of Aristophanes {Pax, 695 seq.), that 
SH)phocles in his old age was become a very Simonides in his love 
for gain, may turn on some perversion of fact, without being 
altogether fair to either poet. It is certainly irreconcilable with 
the remark {Vit. anon.) that in spite of pressing invitations 
h ; refused to leave Athens for kings’ courts. Ajnd the story 
of liis indictment by his son lophon for incompetence to manage 
his affairs— to which Cicero has given some weight by quoting 
it in the De seneciute-^ppesLrs to be really traceable to Satyrus 
(fl. c. 200 B.c:.), the same author who gave publicity to the most 
ridiculous of the various absurd accounts of the poet’s death — 
that his breath failed him for want of a pause in reading some 
j^ssage of the Antigone. Satyrus is at least the sole authority 
lor the defence of the aged poet, who, after reciting passages 
from the Oed. Col., is supposed to have said to his accusers, “ If 
I am Sophocles I am no dotard, and if I dote I am not Sophocles.” 
On the other hand, we need not the testimony -of biographers 
to assure us that he was devoted to Athens and renowned for 
piety. He is said to have been priest of the hero Alcon^ and 
iiimself to have received divine honours after' death. 

That the duty of managing the actors as well as of training 
the chorus belonged to the author is well known. But did 
Aeschylus act in his own plays ? Tliis certainly is implied in 
the tradition that Sophocles, because of the weakness of his 
voice, was the first poet who desisted from doing so. In his 
Thamyras, however, he is said to have performed on the lyre 
to admiration, and in his Nausicaa (perhaps as coryphaeus) 
to have played gracefully the game of ball. Various > minor 
improvements in decoration and stage carpentry are attributed 
to hirti — whether truly or not who can tell ? It is more interest- 
ing, if true, that he wrote his plays having certain actors in his^ 
eye; that he formed an association for the promotion of liberal 
culture; and that he was the first to introduce three actors 
on the stage* It is asserted on the authority of Aristoxehus 
that Sophocles was also the first to employ Phrygian melodies. 
And it is easy to believe that Af. 693 seq., Tracb. 205 seq., were 
sung to Phrygian music, though there are strains in Aeschylus 
(e.g. Choeph, 152 seq., 423 seq.) which it is hard to distinguish 
essentially from these. Ancient critics had also noted his 
fiuniliarity with Homer, especially with the Odyssey^ his power 
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of selection and of extracting an exquisite grace from all he 
touched (whence he was named the “ Attic Bee ”), his mingled 
felicity and boldness, and, above all, his subtle delineation of 
human nature and filing. They observed tliat the balanced 
proportions and fine articulation of his work are such that in 
a single half line or phrase he often conveys the impression of an 
entire character. Nor is this verdict of antiquity likely to be 
reversed by modern criticism. 

His minor poems, elegies, paeans, &c., have all perbhed; 
and of his hundred and odd dramas only seven remain. These 
all belong to the period of his maturity (he had no decline); and 
not only the titles but some scanty fragments of more than ^ 
ninety others have been preserved. Several of these were, of 
course, satyric dramas. And this recalls a point of some im- 
portance, which has been urged on the authority of SuTdas, who 
says that ** Sophocles began the practice of pitting play against 
play, instead of the tetralogy.” If it were meant that Sophocles 
did not exhibit tetralogies, this statement would have simply 
to be rejected. For the word of Suidas (a.d. 950) has no weight 
against quotations from the lists of tragic victories (Si8o<r#ca\icu), 
which there is no other reason for discrediting. It is distinctly 
asserted on the authority of the 8t8a<rKaXtat that the Bacchae 
of Euripides, certainly as late as any play of Sophocles, was 
one of a trilogy or tetralogy. And if the custom was thus 
maintained for so long it was clearly impossible for any single 
competiU)r to break through it. But it seems probable that 
the trilogy had ceased to be the continuous development of 
one legend or cycle of legends — “ presenting Thebes or Pelops’ 
line ” — ^if, indeed, it ever was feo exclusively; and if a Soplx)clean 
tetralogy was still linked together by some subtle bond of tragic 
thought or feeling, this would not affect the criticism of each 
play considered as an artistic whole. At the same time it appears 
that the satyric drama lost its grosser features and became more 
or less assimilated to the milder form of tragedy. And these 
changes, or something like them, may have given rise to the 
.statement in Suidas. 

The small number of tragic victories attributed to Sophocles, 
in proportion to the number of his plays, is only intelligible 
on the supposition that the dramas were presented in groups. 

If the diction of Sophocles sometimes reminds his readers 
of the Odyssey, the subjects of his plays were more frequently 
chosen from those later epics which subsequently came to be 
embodied in the epic cycle— such as the Aeihiopis, the Littde 
Iliad, the lliupersis, the Cypria, the Nosti, the TelegorUa (aU 
revolving round the tale of Troy), the Th^aica, the OlxoA/ov 
akmaus, and others, including probably, though there is no 
mention of such a thing, some early version of the Argonautic 
story. In one or other of these heroic poems the legends of all 
the great cities of Hellas were by this time embodied; and 
though there must also have been a cloud of oral tradition fioating 
over many a sacred spot, Sophocles does not seem, unless in 
his Oedipus Coloneus, to have directly drawn from this* He 
was content to quarry from the epic rhapsodies the materials 
for his more concentrated art, much as Shakespeare made u- 
of Hollingshed or Plutarch, or as the subjects of Tennyson * 
Idylls of the King were taken from Sir Thomas Malory* As 
Sophocles has been accused of narrowing the range of tragic 
sympathy from Hellas to Athens, it deserves mention here that, 
of some hundred subjects of plays attributed to him, fifteen only 
are connected with Attica, while exactly the same number 
belong to the tale of Argos, twelve are Argonautic, and thirty 
Trojan. Even Corinthian heroes (Bellerophon, Polyidus) are 
not left out. It seems probable on the whole that, within the 
limits allowed by convention, Sophocles was guided simply by 
his instinctive perception of the tragic capabilities of a 
particular fable. 

To say that subsidiary or collateral motives were never present 
to Sophocles in the selection of a subject would, however, be 
beyond the mark. His first drama, the Triptolemus, must have 
been fifil of local colouring; the Afax app^ed powerfully to 
the natioxiifi’ pride ; and in the Oedipus Coloneus some faint echoes 
even of oligarchical partisanship may be possibly diseeraed 

XXV, 142 
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(see below). But, evfen where they existied, such motives were 
(‘bilateral aaiid subsidiary ; they were never primary. AU else 
was subordinated to the dramatic, of, in other words, the purely 
human, interest of the fable. Tliis centi^I interest is even 
more ddminant and pervading in Sophocles than the otherwise 
stfprCfrie influence of religious and ethical ideas.- The idea of 
ctesitiny, for' example, was of course inseparable from Greek 
tragedy. Its prevalence was one of the conditions which presided 
oVer the art from its birth, and, unlike Aeschylus, who wrestles 
with gods, Sophocles simply accepts it, both as a datum of tradi- 
tion and a fact of life. But in the free handling of Sophocles 
even fate and providence are adminicular to tragic art. They 
arc instruments through which sympathetic emotion is awakened, 
deepened, intensified. And, while the vision of the eternal 
and unwritten laws was holier yet, for it was not the creation 
of any former age, but rose and culminated with the Sbphoclean 
drama, still to the poet and his Periclean audience this was no 
abstract notion, b\ft was inseparable from their impassioned 
contemplation of the life of man* — so great and yet so helpless, 
aiming so high and falling down so far, a plaything of the gods 
and yet essentially divine. This lofty vision subdued with the 
serenity of awe the terror and pity of the scene, but from neither 
cbbld it take a single tremor or a single tear. Emotion was the 
element in which Greek tragedy lived and moved, albeit an 
emotion that was curbed to a serene stillness through its very 
depth and intensity. 

The final estiiinate of Sophocli^an trage(fy must largely depend 
upon the mode in which his treatment of destiny is conceived. 
That Aeschylus had risen on the wings of faith to a height of 
prophetic vision, from whence he saie the triuraph of equity 
and thr dfefeat of wrong as an eternal poc^ moving on toward 
on^ divine event— that he realized sin, retribution, responsibility 
a's no other ancient did — may be gladly conceded. But it has 
been argued that because Sophocles is saddened by j^ancing 
down again at actual life — because in the fatalism of the old 
fables he finds the reflection of a truth — he in so far takes a step 
backward a.s a tragkj artist. This' remade is not altogether just. 
His value for what is highest in man is node the less because 
he strips it of earthly rewards, nor is his reverence for eternal 
law less deep 'because he knows that its workings are sometinnes 
pitiless. Nor, once more, does he disbelteve in Providence, 
because experience has shown him that the end towards which 
the supeme powers lead forth mankind is still unseen. Not 
(idly the utter devotion of Antigone, but the lacerated innocence 
of Oedipus atnd Deianira, the temped truth of Neoptolemus, 
the efSsentieil' ndbility of Ajax, leave an impress on the heart, 
which is meflaceabte, and must elevate and purify while it 
rtemaina. In one respet, however, it must be admitted that 
Sophocles is not before his age, Thcre'is an dement of unrelieved 
vindictiveness, not merely inherent in theifatiles, but inseparable 
fnom the pet^s handling of some themes, w^ch is only too 
corisistenr with the tsempr of the “ tyrant city.*’ Aeschylus 
represents diiis with equid dramatic vividness, but he associates 
it not with’heroisni, biit whh crime. 

Sophocles is often praisecl for skilful construction, Biit the 
secret 6f his skill' depnds in large measure on the profound way 
irt which the central situation in each of his fables has been 
ooheeived and felt. Concentration is the distinguishing^ note 
of tragedy, and it by greater concentration that Sophocles 
is distinguished from other tragic poets. In the Sepkm contra 
PmHetheus Oi Aeschylus there is sttli somewhat of 
epic enlargement and br^th; in the Hecuba and' other dramas 
of Euripides separate scenes have an idyllic beauty and tenders 
hess Which aflkt u.«; more than' the progress of the actibn as a 
whole, a delect which the pet sometimes trie^ to compensate 
by some novel denouement or catastrophe. But in following 
a Sophoclean tragedy we are carried steadily and swiftly onward, 
looking neither to tile right nor to the left; the more elabdrately 
any scene or single speech is wrought thb more does it contribute 
to enhance the main emotion, and if there » a* deliberate pause 
it is felt either as a welcome breathing space ox^ as the cato of 
brooding expectancy. < 


The result of this 'method' is the union* in th»^ highest degifce, 
of simplicity with complexity, of latgeniess of design with ah^ute 
finish, of grandeur with harmony. Superflbiries aee thrown 
off without an effort through the burningi of the fire within. 
Crude elements are fused made transparent. What look 
like ornaments ore found: to be inseparable from the organic 
whole. Each of the plays is admirable in structure, not because 
lit is cleverly put together, but because it is so completely alive. 

The seven extant tragedies probably owe their preservation 
ito some- selection made for educational purposes in Alexandrian 
times. A yet smaller syllog^s ’* of three plays (Ajax, Electro, 
Oedipus Tyrannus) continued current amongst Byzantine stu- 
jdents and many more copies of these exist than is the case with 
the other four. Of tliese four the Antigone seems to have been 
the most popular, while an inner circle of readers were specially 
attracted by the Oedipus Coloneus. 

No example of the poet’s earliest manner has come down 
to us. The Antigone certainly belongs to the Periclean epoch, 
and while Creon’s large professions (lines 175-190) have been 
supposed to reflect the policy of the Athenian statesman, the 
heroine’s grand appeal to the uh written laws may have been 
sugges^ by words which an Attic orator afterwards quoted 
as having been spoken by Pericles himself : “ They say tliat 
Pericles once exhorted you that in the case of persons guilty 
of impiety you should observe not only the written laws, 
but also th(-se unwritten, which arc followed by the Eumolpidae 
in their instructions — laSvs which no man ever yet had power 
to abrogate, or dared to contradict^ nor do the Eumolpidae 
themselves know who enacted them, iolr they believe that 
'whoso violates them must pay the penally not only to man, 
but to the gods” | Lysias] rowfra Andocidem, p. 104). 

Modern readers have thought it strang(i that Creon when 
icmivinccd goes* to bury Polynices before attempting to release 
Antfgode', It is obviems how this was necessary to the cata- 
strophe, but it is also true to character, for Creon is not moved 
by compunction for the maiden nor by anxiety on Haemon’s 
account, but by thefear of retribution coming on himself and the 
state, because of the sacred law of sepulture which lie has defied* 
Antigone is the martyr of naturjd affection and of' the religion 
of the family. But, as Xaibel pointed out, she is also the 
high-botn C^mean maiden, whose defiance of the oi^xressor 
is accentuated by the pride of race. She despises Creon as an 
upirtart,>who done outrage not only to eternal ordinance, 
Imt to:the rights of the royal bouse. 

The Ajax, thai tragddy of wounded honour, still bears some 
traces of Aeschylean influence, and' may be even earlier than the 
Antigone, But' it strikes ■ the peclulkriy Sophocleah note, that 
the great and noble spirit, although through own or c^ers* 
errors it may be overclouded^ for a* time and rejected by con- 
temporaries amongst mankind; is notwithstanding accepted 
by the gods andl shfiil ibe held in lasting venefacioni. The con- 
.struction of the il/ox.has been adversely criticized, but without 
sufE^ient Feasoov If it has not the concentration of thei Anti- 
gone, or of the Oedipus Tyramus, it hhs a’Cdntinuhut movement 
whil^ culminates, inr the heirb’s suicide, and develops^ fine d^th 
of sympathetic emotion in the sequeL 

Blithe Xing Oidvpm the poet« attains to the supreme height 
of dramatic ooncentratkm and tragic intensity. The drama 
seems to hove been produced soofi after the outbreak of the 
Pdoponnreian.WarybiLitcei^tamlyialot irl'die year of thhplague — 
else Sbphocles, like has predeoetsor Fhryni^us; znigl^ be sm 
to have reminded' his chontrymeh tooipmgnantly ofttheir home 
troubles; T(be unwrittenf lanwh]” dre now a theme for the 
chorUsi The worship df the Del^ic ApoUd is associated with 
anprofound' sense ;af the vakie«fld<8acrednesslof dOmissitic puriity,' 
aid' in the ccionmandr tcdsilre :Out p(»Uution there, is possibly 
an' impiied rreferexibe toi tiifrieoqntlsihn ' the ^cmadonkiad. 

Iht.Eleciray avka6\ppiwBrfid!drtuim(ii^^^ by the metricai 
indicatiims .to be somewhat later thtav t^^ The 

haxshness of '^e veiidbtta is not relieved^as in Aeschylus by' long- 
drawn invocations of the dead; nor. Os in Euripides, b it made 
a subject of oasuistry.. Eketrd’a heroic impulse, ^ the offi yrinp 
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of filial love, through long eiwJtrrftnce liardotted into a “fixed 
idea/* is irrepressible, and Orestes, supported by Pyladw, goes 
directly to his aim in obedience to Aj^llo. Biit nothing can 
exceed the tenderness of the recognition scene—lines 1098-1321. 
and the description of the falsely reported Chariot race (681-763) 
is full of. spirit. 

In the 1 rachinian Maidens there is a transition towards that 
milder pathos which Sophocles is said to have finally approved 
('i^^wfwraTov Kttt dpioTov). The fate of Deianira is tragic indeed^ 
But in her treatment of her rival; Idle, there are modem 
touches reminding one of Shakespeare. The play may have 
been produced at a time not far removed from the peace 
of Nicias; and if this were so Deianira’s prayer that her de- 
scendants may never undergo captivity — lines 303-305 — ^might 
remind Athenian matrons of the captive Hcracleids from Pylos, 
descendants through Hyllus of Deianira herself. Tlie “ modem ” 
note is even more conspicuous in the Philoetetes, where the 
inward conflict in the mind of Neoptolemus, between ambition 
and friendship, is delineated with equal subtlety and force, 
and the contrast of the ingenuous youth with the aged solitary, 
in whom just resentment has become a dominant idea, shows 
great depth of psychological insight. The tragic catastrophe 
of the Oedipus Tyrannus and the Trachiniae is absent here. 
The contending interests are reconciled by the intervention 
of the deified Heracles. But even more clearly than in the 
Ajax^ the heroic sufferer, rejected by men, is accepted by the 
gods and destined to triumph in the end. The Philocieies is 
known to have been produced in the year 408 B.c., when Sopho- 
cles was 87 years old. The Oedipus Coloneus is said to have 
been brought out after the death of Sophocles by his grandson 
in the archonship of Micon, 402 B.c. 

The question naturally arises, why a work of such surpassing 
merit should not have appeared in the lifetime of the poet. 
The answer is conjectural, but acquires some probability when 
several facts are taken into one view. It is surely remarkable that 
in a drama which obviously appeals to Athenian patriotism, 
local sanctities should obtain prominence to the cxclu.sion of the 
corresponding national shrines on the Acropolis. It has been 
thought that the aged poet felt a peculiar satisfaction in cele- 
brating the beauty and sacredhess of his native district. This 
may well have been so, but could hardly supply a sufficient 
motive for a work destined to be presented to the assembled 
Athenians in the Dionysiac theatre. But there was a crisis- 
in Athenian politics when “ Colonus of tiie Knights ” acquired- 
a national significance. Those who organized the constitution 
of the Four Hundred made the precinct of Poseidon at Colonus 
the place of meeting, and probably eaorificed at the very altar 
which is consecrated by Theseus in this play. There must have 
been some reason for^this. May it not have been that the occu- 
pants o£ the whole region, incruding the Academy, belonged 
mostly to the oligarchic faction ? May not those who honoured 
Colonus by frequenting it— lines 62- and 63^ave belonged ta 
the order of knighthood ? The name Coibmis Hippius (or rfiv 
iimiwt) would then have an appropriate meaning, a^ the 
equestrian statue of the eponymous hero (line. 59) would be 
symbolical. In times of political agitation ColonuK would- then 
be- regarded like St Germain', as the aristocratic quarter, while 
the Peiraeus was that of the extreme deniocracy,.a sort of Fau- 
bourg St Antoine. It was there that the counte^^movement 
leached its culmination. If so much be wanted, is it mot possible 
that this play, so deeply tinged with oli^rdiic influence^ may 
have been thought too dangerous, -and consequently withheld 
from production until after the amnesty^ when the name of. 
Sophocles was- universally beloved, and' this work of hw old 
rtnild, be prudently made^publifc by his descendant The* 

S its in Aristophanes (424 B.C. 5 .raoe their ^cial appear 
oaeidon of, the- chariot race.and to the Athene of victory. 
The CokmiatJes celebrate! tiie sonr of Theseus as worshippem of 
Athene Ifippia and ‘df PbseWfeh. 

Theseus m Euripides {Subtilities) is the first eftSaen bf ^ 
ixpublie. In this drama he is the king, whose word is kwi and. 
heris warned by Oedipus to wvoid the madnesa^ revoluitiomw 


change (lines 15361-538). The tragic story of Oedipusis resumed; 
but in a later and dee^r strain of thoughtful emotion. Once 
more the noble spirit, rejected by manj is accepted by thc'igUdki 
The eternal laws have been vindicatied. Their decrees are 
irreversible, but tiie involuntary unconscious criminal ik not 
finely condemned He has no more hope in this world, but ii 
in mysterious communion with unseen powers. Tlie sufferer 
is now a holy person^ and' an author of blessing. An approaoR? 
is even made to the New Te^ment doctrine of the sacredhew 


of sorrow. 

Whatever may have been the nature of a Sophoclean tetwi- 
logy, the practice which at one time prevailed of describijfjg 
the Oedipus Rex, Oedipus Coloneus and Antigone as *^thfe 
Theban trilogy was manifestly erroneous and misleading*. 
The three plays belong to different periods in the life-work of the 
poet, and the Antigone is the earliest of the three. 

The spectator of a Sophoclean tragedy was invited to witness 
the supreme crisis of an individual destiny, and was possessed 
at the outset with the circumstances of the decisive moment. 
Except in the Ttafhiniae, where the retrospective soliloquy of 
Deianira is intended to emphasize her lonely position, tiMs 
exposition is effected through a brief dialogue, in which tfhe 
protagonist may or may not take-part. I n the Oedipus Tyrannus 
the king’s entrance and his colloquy with the aged priest iutro*^ 
duce the audience at once to the action and to the ^ief person; 
In the Ajax and Pkilocietes the entrance or discovery of the hero 
is made more impressive by being delayed. Imm^iately after 
the prologos the chorus entcr^ numbering fifteen, either chanting 
in procession as in the Antigone and Oedipus Tyrannus, or 
dispersedly as in the Oedipus Coloneus and Pkilocietes, or, 
thirdly, as in the Electro, where, after entering silently diirihg 
the moncidy of the- heroine, and taking up- their position in tiie 
orchestra, they address her one by one. With a remarkable 
exception, to be noted presently, the chorus, having once 
entered, remain to the end. They always stand in some 
carefully adjusted relation to the principal figure. The eld^ 
of Thebes, whose age and coldness throw into relief the fervour 
and the desolation of Antigone, are the very men to realize the 
calamity of Oedipus, and, while horror-stricken, to lament his 
falL The rude Salaminian' mariners are loyal to Ajax, but can- 
not enter into his grief. The Trachinian maidens would gladty 
support Deianira, who has won their hearts, but they are too 
young and inexperienced for the task. The noble Argive women 
can sympathize with the sorrows of Electra, but no sympathy 
can soothe her distress. 

The parodos of the chorus is followed by the first scene or 
epeisodioH) with which the action may be said to begin. For m 
the course of this the spectator's interest is strongly roused by 
some new circumstance involving an unforeseen complication-— 
the awakening of A5ax(y4;.); the burial of Polynices (Ant.), the 
dream of Qytaemnestra (El.), the dkrit utterance of Teiresias 
(Oed, Tyr.), the arrival of Lichas with lolfe (Track.), the import 
of Ismene announcing Creon’s coming (Oed, Cd,), the suaden 
entreaty of Philoctetes crossed by the entrance of the pretended 
mariner (Phil.), The action from this point onwards is Kke a 
steadily flowing stream into whidi a swift and tuibuleBt 
tary has suddenly fallen, and the interest advances with rapid 
and continuous climax until the culmination is reached and the 
catastrophe is certain. The manner in which this is done, through 
the interweaving of dialogue and narration with the varibne 
fyrical portions, is very difiEerent in different dramas, one of the 
principal charms pf Sophocles being his power of ingenious? 
variation in the empldyment of his resources; Not less admir- 
able the strength with whi«^ he sustains the interest after 


the peHpeUiap whether, ub in the AHtigtme, by heaping soriitri^ 
upon sorrow, or, as in the first Mipus, by passing from horroT' 
to tenderhese and unlocking the Ibuntam of tears. Theextr^me^ 
point of bokhiests in arrangement is readied in the Ajax; tvhm^ 
' the^chowis eiiid Teemessa, hasrihg been warned of the impending* 

■f*" 

r^aetti antmaT the start, tub . the hoight, the change^, 
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danger, depart severally in quest of the vanished hero, and thus 
leave not only the stage but the orchestra vacant for the soliloquy 
that precedes his suicide. 

No such general description as has been here attempted 
can give even a remote impression of the march of Sophoclean 
tragedy — by what subtle yet firm and strongly marked grada- 
tions the plot is unfolded; how stroke after stroke contributes 
to the harmonious totality of feeling; what vivid interplay, 
on the stage, in the orchestra, and between both, builds up the 
majestic, ever-moving spectacle. Examine, for example, the 
opening scene or vpoXoyot of the Oedipus Tyrannus, Its 
function is merely to propound the situation; yet it is in itself 
a miniature drama. First there is the silent spectacle of the 
eager throng of suppliants at the palace gate — young children, 
youths and aged priests. To them the king appears, with royal 
condescension and true public zeal. The priest expres.ses their 
heartfelt loyally, describes the distress of Thebes, and, extolling 
Oedipus’s past services, implores him to exercise his consummate 
wisdom for the relief of bis people. The king’s reply unveils 
yet further his incessant watchfulness and anxious care for his 
subjects. And he discloses a new object to their expectancy 
iuid hope. Creon, a royal person, had been .sent to Delphi, and 
should ere then have returned with the response of Apollo. 
At this all hearts are trembling in suspense, when Creon is seen 
approaching. He is wreathed with Apollo’s laurel; he looks 
cheerfully. What has Phoebus said ? Another moment of 
suspense is interposed. Then the oracle is repeated — so thrilling 
to the spectator who understfuids the story, so full of doubt 
and hope tmd dread to all the persons of the drama ; “ It is 
for the blood of Laius — his murderers are harboured in the land 
of Thebes. The country must be purged.” That is the cul- 
minating point of the little tragedy. While Oedipus asks for 
information, v/hile in gaiety of heart he undertakes the search, 
while he bids the folk of Cadmus to be summoned thither, the 
spectators liave just time to take in the full significance of wliat 
has passed, which every word lliat is uttered sends further 
home. All this in 150 lines ! 

Or, once more, consider the employment of narrative by this 
great poet. The Tyrannus might be again adduced, but let 
us turn instead to the Anl^ime and the Trachiniae. The 
speech of the messenger in the Antigone , the speeches of Hyllus 
and the Nurse in the Trachiniae , occur at the supreme crisis 
of tlie two dran-:'.^. Yet there is no sense of any retardation 
in the acti.-n by the report of what has been happening else- 
where. Miicli rather the audience are carried breathlessly 
along, while each ijpeaker brings before their mental vision the 
scene of which he hud himself been part. It is a drama within 
the drama, an action rasing from its starting-point in rapid 
climax, swift, full, concentrated, until that wave subsides, and 
is followed by a moment of expectation. Nor is this all. The 
narrative of the messenger is overheard by Eurydice, that of 
Hyllus is heard by Deianira, that of Nurse by the chorus of 
Maidens. And in each case a poignancy of tragic significance 
is added by this circum.stance, while the speech of the Messenger 
in the Antigone, and tliat of Hyllus in a yet higher degree, 
bind together in one the twofold interest of an action which 
might otherwise seem in danger of distracting the spectator’s 
sympathies. 

So profound is the contrivance, or, to speak more accurately, 
such 1$ the strength of central feeling and conception, which 
secures 4he grace of unity in complexity to the ^phoclean 
drama. 

The proportion of the lyrics to the level dialogue is consider- 
ably less on the average in Sophocles than in Aeschylus, as 
might be expected from the development of the purely dramatic 
clement, and the consequent subordination of the chorus to the 
protagonist. In the seven extant plays the -lyrical portion 
ranges from one-fifth to nearly one-third, being highest in the 
Antigone and lowest in Oedipus Tyremnus. I^e distribu- 
tion of the lyrical parts is still more widely diversified. In the 
Electra, for instance, the chorus has less to do than in the 
Oedipus Tyrannus, although in the former the lyrics constitute 


one-fourih, and in the latter only one-fifth of the whole. But 
then the part of Electra is favourable to lyrical outbursts, 
whereas it is only after the tragic change that Oedipus can 
appropriately pass from the stately senarius to the broken 
language cjf the dochmiac and the “ lamenting ” anapaest. The 
protagonists of the Ajax and the Philoctetes had also large 
opportunities for vocal display. 

The union of strict symmetry with freedom and variety, 
which is throughout characteristic of the work of Sophocles, is 
especially noticeable in his handling of the tragic metres. In 
the iambics of his dialogue, as compared with those of Acschvlus, 
there is an advance which may be compared with the transition 
from ‘‘ Marlowe’s mighty line ” to the subtler harmonies of 
Shakespeare. Felicitous pauses, the linking on of line to line, 
trisyllabic feet introduced for special effects, alliteration both 
hard and soft, length of speeches artfully suited to character 
and situation, adaptation of the caesura to the feeling expres.sed, 
are some of the points which occur most readily in thinking of 
his senarii. A minute speciality may be noted as illustrative of 
his manner in this respect. Where a line is broken by a pause 
towards the end and the latter phrase runs on into the following 
lines, elision sometimes takes place between the lines, e.g. {Oedt 
Tyr., 332-333) 

*£7^) odr* ifiavrhv oHr* <r’ iiKyvpu. rt raO 

This is called synaphea, and is peculiar to Sophocles. 

He differentiates more than Aeschylus does between the 
metres to be employed in the #co/a/aoi (including the KOfifiariKa) 
and in the choral odes. The dochmius, cretic, and free anapaest 
are employed chiefly in the Koppoi, In the stasima he has 
greatly ck'vcloped the use of logaoedic and particularly of 
glyconic rhythms, and far less frequently tlian his predecessor 
indulges in long continuous runs of cUictyls or trocliees. The 
light trochaic line v# ^ w .jl v/ — , so frequent in Aeschylus, is 
comparatively rare in Sophocles. If, from the very severity 
with which the choral element is subordinated to the purely 
dramatic, his lyrics have neither the magnificent sweep of 
Aeschylus nor the “ linked sweetness ” of Euripides, they have 
a concinnity and point, a directness of aim, and a truth of 
dramatic keeping, more perfect than is to be found in either. 
And even in grandeur it would be hard to find many passages 
to bear comparison with the second stasimon, or central ode, 
either of the Antigone {evStupovt^ dtcri KaKvav) or the fifst 
Oedipus (cl p,oi fvmv ^epom). Nor does anything in 
Euripides equal in grace and sweetness the famous eulogy on 
Colonus (the poet’s birthplace) in the Oedipus Coloneus, 

Bibliography. — Sophocles was edited (probably from the 
Venetian MSS.) by Aldus Manutius, with the help of Musurus, in 
1502. The J untine editions in which the text of Aldus was slightly 
modified with the help of Florentine MSS. were published in 1522, 
1547, respectively. An edition of the Scholia, very nearly corre- 
sponding to those on the margin of the Medicean or chief Laurentian 
MS. (La or L) had previously appeared at Kome in 1518. The first 
great modification of the text was due to Turnebus, 'who had access 
to the Parisian MSS.; but he was not fortunate in liis selection. 
The earliest editors had been aware that the traditional arrange- 
ment of the metres was faiiltv, but little wav had been made towards 
a readjustment. Now it so happens that the Parisian MS. T, wliich 
is a copy of the recension of Tricunius, an early X4tlpcentury scholar, 
contains also the metrical views of the same editor; and, having 
found (as he erroneously supposed) a sound authority, Turnebus 
(1552) blindly ademted it, ana was followed in this by H. Stephanus 
(1566), and by Canter in Holland (1579), who was the first to 
recognize the arrangement of the odes in strophe and antistrophe. 
The error was to a large extent corrected by Brunck (1786), who 
rightly preferred Par. A (2712), a laih-century MS., belbnging, 
as it happened, to the same family with Ven. 467, which Aldus 
had maimy followed. Thus after nearly three centuries the text 
returned (^ugh with conjectuzal variations) into the former 
chazmol. Mu^rave's edition was published posthumouslv in 1800, 
and Gilbert Wakefield had published selection shortty before. 
Erfurdt in Germany then 'took up the Accession, and bis edition 
formed the basis of Henhann's, whose psychological method set 
the example of a new style of commenta^ which was adopted by 
Wundor. A new era commenced with Peter Eltnsley's collation 
of the Laurentian MS. (made in ifitS, but only published in full 
after his death). His transoription of the Scholia still exists in 
the Bodleian Library. The most important German commentaries 
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Bine® Hermann*s have been those of Schneidewin, G. Wolff and 
Wocklein. L. Campbell's edition of the plays and fragments 
(1871-1881) was quickly followed by Jebb’s edition of the seven 
plays (1881-1896). Editions of one or more dramas most worth 
consulting are Elmsley's Oedipus Tyr annus and Oedipus 
Coloneus^ Bockh's Antigone, Lob^k's Ajaa. J. W. Donaldson's 
Antigone, O. Jahn's Electra and J, William White's Oed. Tyr, A 
pio*W)^[mph on tiw Antigone by Kaibel is also well worth mention- 
ing. Translations : in verse, by Francklin, Potter, Dale, Plumptre, 
L. Campbell, Whitelaw; in prose by R. C. Jebb. The chief German 
translations are those*of Solger (1824), Donnor (1839), Hartung(i853) 
and Thudidium. The French prose translation by Leconte de Lisle, 
and the Italian in verse by Bellotti deserve special mention. The 
Antigone was produced at Berlin with Mendelssohn's music in 1841 
and the Oedtpus Coloneus in 1845. They have been reproduced in 
English several times— the Antigone notably with Helen Faucit (Lady 
Martin) in the title-role in 1845. The Oedipe Roi (trans. I-a Croix) 
and the Antigone (trans. Vacquerie) have been frequently performed 
in Paris. A performance of the Oedipus Tyrannus in Greek at 
Harvard University, U.S.A. (1880), was remarkably successful. 
Of dissertations immediately devoted to Sophocles those of Lessing, 
Patin, Dronke and Evelyn Abbott (in Hellenica) arc especially 
noteworthy. (L. C.) 

SOPHOMORE, the name in American universities (corre- 
sponding to “ sophister ” at Cambridge, England, and Trinity 
College, Dublin) for a student who has completed his first year 
of academic studies. It is a corruption of the earlier “ sophi- 
more,” due to a supposed derivation from (ro<^9, wise, and 
/xwpos, foolish, alludmg to the air of wisdom assumed by 
students after their freshman’s year was concluded. The earlier 
word “ sophimore ” (cf. '^Laws of Yale Coll., 1774,” in Hall’s 
College Words) represents “ sophismer,” a doublet of “ sophister,” 
and means an arguer or debater (cf. the Cambridge use of 
“ wrangler ”), and is formed from the Greek awpurfxa, sophism, 
an ingenious or capliou.s argument. 

SOPHBON, of Syracuse, writer of mimes, flourished about 
430 B.c. He was the author of prose dialogues in the Doric 
dialect, containing both male and female characters^ some 
serious, others humorous in style, and depicting scenes from 
the daily life of the Sicilian Greeks. Although in prose, they 
were regarded as poems; in any case they were not intended 
for stage representation. They were written in pithy and 
popular language, full of proverbs and colloquialisms. Plato 
IS said to have introduced them into Athens and to have made 
use of them in his dialogues; according to Suldas, they were 
Plato’s constant companions, and he even slept with them under 
his pillow. Some idea of their general character may be gathered 
from the 2nd and 15th idylls of Theocritus, which are said to have 
been imitated from the 'AKjurrpuu and lorOfAtAiowrai of his 
Syracusan predecessor* Their influence is also to be traced in 
the satires of Persius. The fragments will be found in H. L. 
Ahrens’s De graecae linguae dialectis (1843), ii. (app.). Latest 
edition by C. J. Botzon (1867); see also his De Sophrone et 
Xenarcho mimogr aphis (1856). 

SOPHROHIUS, Greek sophist ” and theological writer, was 
born at Damascus. For many years he was a monk in the 
monastery of Theodosius, near Jerusalem, removed to Alex- 
andria, whence he was driven out % the advance of the Persians, 
and finally settled in Palestine, where he became (634) suc- 
cessor of Modestus in the patriarchate of Jerusalem. After 
his elevation he showed himself a staunch supporter of orthodox 
principles and one of the most determined opponents of the 
Monothelites. In 636, when Jerusalem surrendered to the 
Arabs under Omar, he succeeded in obtaining important con- 
cessions for the Christians in the exercise of their worship. He 
did not long survive the capture of the city, and after his death 
the see remained unfilled for 29 years, Sophronius was a 
prolific writer, both in prose and verse, in various departments 
of literature. His chief work is a long account of the Egyptian 
saints and mart3rrs Cyrus and John, and of the miraculous 
cures effected by them, valuable for its information con- 
cerning the topography of Egypt. Tht Life of Mary of 
Egypt, who abandoned immorality for a life of the strictest 
penance in Palestine for 48 years, is generally attributed to 
him. He was also the author of anacreontic odes, hymns, and 
epignuns,( 


Works in T. P. Migae, Pairologia graeea, Ixxxvii., and list in 
Fabricius, Bibliotheca graeea, ix. 162; see also L. de St Aignan, 
Vie de Sophronius (Orleans, 1884); C. Krumbacher, Geschichte der 
byzantinischen Litteratur (1897); and for Sophronius and Xhxiar, 
Gibbon, ch. 51. ^ 

SOPRANO (a variant of Ital. sovrano, supreme, severe^. 
Late Lat. superanus, from super, above), the term applied in 
music to the highest natural range of the human voice, and 
often restricted to that range in the female voice, “ treble ” 
being used of a boy’s voice. Male soprani, either natural or 
artificially produced, as formerly in the castrati of the papal 
choirs (sec Eunuch), are also found. The female voice whose 
range is intermediate between that of a soprano or a contralto is 
termed “ mezzo-soprano.” 

SOPRON (Ger. Oedenburg; Med. Lat. Sopronium), a town 
of Hungary, capital of the county of the same name, 
140 m. W. of Budapest by rail. Pop. (1900), 30,628, about 
60 % Germans. It lies in an extensive valley enclosed on 
all sides by the outskirts of the Rosalien mountains, a group 
belonging to the eastern outliers of the Alps. In the principal 
square are the Benedictine church, built at the end of the 13th 
century and restored in the 15th century, and the town- 
hall, completed in 1894. The Dominican church, built 
in 1674; the church of St Michael, in the Gothic style, 
completed in 1484, the most interesting church in the 
town; and the old tower, 200 ft. high, are all worth n^ioe* 
Sopron has a thriving industry in sugar, soap, vinegar, bell- 
founding and machinery, and it carries on an active trade in 
cereals, fruit and wine. Large cattle markets are also held 
here. Within the county a* good quality of wine is produced, 
especially near the little town of Ruszt (pop. 1608) and at the 
village of Balf (Ger. Wolfs) on the shares of the Neusiedler 
lake. In the neighbourhood of Sopron is the Brennberg, with 
extensive coal-mines. Sopron was a Roman colony under the 
name of Scarabantia, It was afterwards occupied by German 
settlers and became a royal free town in the xith century* 
Matthias Corvinus granted the town special privileges in 1464* 
An important Diet of Hungarian Protestants took place here 
in x68i* 

About X2 m. north, at the foot of the Leitha mountains, lies the 
town Of Kismarton (Ger. Eisenstadt; pop., *951), which contains 
a magn^cent castle of the Esterhazy family, built In 1683 and en- 
larged in 1805. About 10 m. north-west lies Nagyxnarton (Ger. 
Matter sdorf', pop. 3789); and not far from it, on the frontier of 
Austria, the well-preserved castle of Forchtenstein, the cradle 
of the Esterhazy family. About 12 m. east, not far from the 
Neusiedler lake, lies Esterhaza, with a beautiful castle in the French 
Renaissance style, belonging to Count Esterba^. About 9 m. 
south-east lies the village of Nagyezenk (Ger. £inkendorff), wi^ 
the castle of the Szeebenyi family. 

SORA, a city of Campania, Italy, m the province of Caseirta, 
77 m. N. by W. of that town on the railway between Roccasecca 
and Avezzano, 920 ft. above sea-level. Pop. (1901), 6050 
(town); 16,022 (commune). It is built in a plain on the banks 
of the Liris. This part of the valley is the seat of some im- 
portant manufactures, especially of paper-mills. The original 
cathedral, consecrated by Pope Adrian IV. in 1155, was de- 
stroyed by the earthquake of 1634* On the precipitous rock 
above the town (1768 ft.) which guards the Liris valley and 
the entrance to the Abruzzi are remains of polygonal walls; 
here, possibly, was the citadel of the original Vokeian town. 
There are also remains of medieval fortifications. In the town 
itself there are no remains of antiquity nor buildings of interest* 
The district around Sora is famous for the costumes of its 
peasants. 

Sora, an ancient Volscian town, was. thrice captured by the 
Romans, in 345, 314 and 305 b.c., before they managed, in 
303, by means of a colony 4000 strong, to confirm its annexa- 
tion. In 209 it was one of tiie colonies which refused further 
contributions to the war against Hannibal. By the lex Julia 
it became a mmicipium, but under Aupstus it was colonized 
by seddiers of the legio IV. Sorana, which had been mainly 
enrolled there. It belonged technically to Latium Adjectum^ 
The castle of Sorella, built on the rocky height above the to^i 



4 . SO&ArGTE-rSOilBONNE 


was m the miitdle ages a stronghdld of'%ottie hoti. ''Charles 'I. 
of/Ai|}ou made Sora a duchy :for the Caiiti^nii.; ‘Tt was^ afterwards 
seized by. Pius IL, but, beiijg res.tOKe 3 to the Cantelmi by 
Sixtus IV», it ultimately passed to the Della Rovere of Urbino. 
.^insl Ga^r Borgia the citfy Twas heroically defended by 
Giovanni di Montefeltro. .It was /purchased' by Gr^oty XIll. 
for 11,000 ducats and bestowed on the Buoncompagni, the 
ancMtors of the line of Buoncompagni^Ludovisi. .Jji .ancient 
times .Sora was ;the birthpkee of the -Decii, Attilius .Regului^, 
and Lucius Mummius; and among its later celebrities is Cardinal. 
Baronius. (T. As,) 

$OIIACTE, a mountain in the .protvince of Rome, /Italy. 
It is a narrow, isolated limestone ridge, some 5 m. S.E. of .Civita 
Caelellana, and ^ m. in length. The highest summit is 2s6rjrii. 
above sea^evel; i^st below it is a monastei;y removed iere 
from the aummit in 1835; originally 'founded about 748 

by Garloman, son of :Charles .Martel (the altar -has, indeed., 
feegments . of sculptures of this, period), and until modern times 
was oeenpied by Trinitarian monks. .On the -actual summit is 
a chureh. Owing do the isolated position of the mountain 
the /View is magnifieent, and Soracte is ra conspicuous object 
m .the landscape, being visible tfrom Rome -itself. 11,18 thus 
taentioned by Horace (“ videis ut alta stet .nive candidum 
Somacte ? ” Cam. Lg) and Virgil, -who i mentions Apollo as its 
gwaadian deity, though no traces of his temple exist ; and in reality 
it was aacred to Dis Pater and the gods- of the lower world. At 
the bottom of the mountain on the east -is a disused lime.stone 
quarry. Tte village of S. lOreste at the south-east end of the 
ridge owes .its name to a eorruption of the ancient name. In 
the communal ipalaee is a .fine processional cross of the xitli 
oeAtury -in the Byzantine atyfe ’ (see Romisthe QuaftulMhrift, 
1905, ao9--Archaologie). 

rSORAMUSi Greek .phyaioian, bom at Ephesus, lived during 
tdie neigns of Tvaj^ Hadrian 98 tJ[ 38)* According 
to Sifidas, iue praebsed in Afexaadria and subsequently in Rome. 
He was the 'chief representative of the edhool of physicians 
Iratvwn ^as '*inwthodista,^' Two treatises by -him are extant : 
On Fractures (in J. L. Ideler, Physici et medici minares, i.:x843;) 
and On Diseases 0) (first, published in later by V. 

Rose, 1882, with a i^ih-ceotury .Latin ^translation by Moscluo, a 
physician of: the aunde school). Of bis most important work.(Oif 
Aciite and ^hrtmic Diseases) only a few fragments in Greek 
remain, but we possess a complete Latin translation by Caelius 
Anreiianus ,(5 th .century). The Idfe of Tfifipocxales (in Ideler) 
probably formed one of the cdleotionr of .medical biographies 
Somnus referred to by SuTda?, and is valuA^ as 'the only 
authority for the life 6f the great, physician, with the exception 
of articles in Suidas and Stephanus of Byzantium (s.v. Km), 
The httrt^udion to the Saence <1/ Medicine '(V. Rose, AmeSoia 
grma/ii. 1370) is considered spurious. 

See. article by J. Halin, in BephaxribrC's DictimHaire encyclo- 
pCdime des sctencas^ftiiditafes, 3id series, tom. -lo; ’W. '.ChtM, 
Oesemhie dm ^iechiidhsn IdSUratm' iJ.Ailberg,. ‘£li« ifber- 

ktfmwms dm Gymekalagm .dPs.iSaroass )«o» 

'S 0 RANU 8 , BARBA, Roman Bfertator, lived in the reign of 
Bero. His gentile name was possibly Servilius. In 52 ‘he was 
consul suffectus, and (perhaps in '61) proconsul of Asia. The 
utiti^ht and considerate manner in whi^h he treated the pro- 
micMds won him their Section, but at the same timebrought 
upon bhn the hatred of Nero, who felt specially aggrieved 
b^use'Soranus had refused to punii^h a city which had' defended 
the statutes of its gods against the imperial commissioners. 
Soranus was accused of intimacy with Rubellius Plautus 

S riother obiect of Nero’s hatred Varid of endeavouring toe :ain 
e goodwill of the provincials ^ treasonable mtrigues. One 
of the chief witnesses againsthim' was-Egnatius Celer of Berytos, 
hi^ client and former tutor. Borantrs was condemned to death 
(in 65 or 66) and committed suicide. 'His daughter Servilia, : 
1^0 was charged with havingconsnilfedhhe sorcerers, ■professedly 
in regard to her father’s fate, but in reality with evil designs 
^gakst the emperor. Was involved in hi$ downfall. The 
accuser, who was condenined to death m the reign df ^pas'ah i 


for his conduct on ithis occasion, is a standing roxainple .of 
ingratitude and treachery. 

Xacitus,^/4wntf/5, xvi. 30, 32; Hist, Iv. lo; Juvenal hi. 116; 'Dio 
Cassius Ixii. 26. 

BQRAU, a town of ^Germany, lin .the Brus&ian provkce of 
Brandenburg, on the ‘Sotebadh, ^54 m. SjE. ^of Erankfort-on- 
Oder'by rail, and at the junction of lines to Cottbus and Gbrlitz. 
Pop. (1905),, 1 0,410. One of the oldest towns in Lower . Lusatia, 
Sorau contains a. number of ancient buildings, among which the 
most prominent are several of the churches (one dating from 
1204), the town-hall, built in 1260, and the old palace of 1207 
(now A prison). The mew , palace, erected in 1711 by Count 
Erdmann II. of Promnitz, .is utilized for government offices. 
The varied manufactures of ‘the town comprise doth, linen, 
wax candles, starch, :glass and porcelain. 

Sorau, is said to have. existed in 840, and to have belonged to 
the abbey of .Eulda itill the 12th .century. It received civic 
rights in 1260. With ^ the surrounding district, known as the 
barony of Sorau, it became the seat of successive nohlefamilies; 
and in 1400 .it was united with the barony of Triebel. The 
last Count ;of Promnitz, whose anoeStor had purchased both 
baronies from. Frederick of Bohemia in 1556, sold them in 1765 
to.the elector of Saxony for an annuity of 12,000 thalers (£1800). 
In .i8i5:Saxony ceded them to Prussia. 

Ree Worbs, GesthUhte dm Hemschafi Sorau und Trielisl (Sorau, 1 826) . 

SORBONNE,‘the name given originally to the college founded 
by Robert de Sorbon'in Paris; hence applied afterwards popu- 
larly to the theological faculty, and so to the institution which 
is now the seat of the Acadtemiedf that city (see Universities). 
The Sorbonne owes its origin and its name to Robert of Sorbon, 
near Reims (1201-1274), who went to'Paris about the beginning 
of tl^ reign of St Louis ki order to qualify for the priesthood, 
attained high repute 'by his aanc^tity and eloquence, and was 
appointed by the king to be his confessor. Assisted by royal 
liberality, he built a modest establishment in which were 
accommodated seven priests charged 'With the duty of teaching 
theology gratuitously; tothis be added a college of preparatory 
Judies, all under the direction Of* a provisor, 'under whom was 
‘asnnual prior Who had the actual management. The new 
institution was authorized in 11252 by a* deed signed by Queen 
Blanche, on behalf df Louis IX. (who was inPAfestine);and in 
1257 a site was given by the king in 'the J heart of the Latin 
quarter. It was dedttred useful to relig^ ” by Pope Aleic- 
onder IV. in 1259, and papal’ bulls authorizing and confirming 
the college were gremted m ‘1263 and 126B. Destined ‘originally 
for poor students (and called n/iwwir nuegistrerum \pauperrima, 
“'most poor house of 'masters ”), Ihie Sorbonne soon 'became a 
meteting-plaoe ‘fw the students Pf the univemity of Paris, 
who' resorted iSiither' to hear the lectures of the most learned 
theologians of the period— Guillaume de Saint Amour, Eudes 
dc’Douai, Laurent T’Ani^is, Tferre dMIy. ^At Ihe 4 kwe of 
the cCntupr it-was Organized into « full faculty' of theology, and 
under thfe definite foim it conferred -bachelorP, Kcenritttes’ 
and docto^^ degrees,* arid 'the severity df its examinatioris gave 
an eBKwptionai Value ‘to its -diplomas. The so-called “ tntese 
solbonique;" instituted ‘towards the beginning Of the '14th 
celery, 'became the type* 6f its orderby the length and difficulty 
of its tests. TOtimat^y the professors of the Sorbonne came 
to be resorted to not only Tot lectures and examinations, but 
also for dogmatic decisions and judgments in canon law; the 
der^ of Fiance and df the whdie Catholic world had recourse 
to 'them in 'difficult cases, * and the*5kria Romana itself ‘more 
than once laid its doubts btefore theiii, giving them the title 
of “ Concilium in Gallia sifbsistens;” To the Sorbonne belongs 
the glory 'Of having introduced printing into Prance in T469 : 
within its precincts it'ttssigned quarters for UlricGeringarid 'two 
companions in whidi to stet up their*^sses. The Sorbonne 
took a 'leading parf'm the'feligiouis diwu^riions which agitated 
France during 'the i6th arid r8th ‘centuries, and its inffiience 
thus inevitobly ‘extended to ^pdittcal questions. During the 
insanity (rf*(Mtfes' VI.'it’hriped‘tdbrhig*abotot 4 he absolution 
of Jean Sans-Peur for the assassination of the duke of Grleahs, 
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Shovtiy^terwBilis'ii id 8 inaiBdedt 4 ]id supported* ittae «oiuifiiiiiiatian t 
or durittg the R^etoihation it was the a»knatitig 

!^jlm.t of dll tliie per&ecuitiions dipecte'd, against '‘Protestartts 
iunMiever<$,;,.>vita^ut .Ivavv^g .advUed the massacre of St 
Barthokunew^iit did not hesitatie . tOi justify /it, and it infiaxned 
the ‘League hy its ‘vigorous anatiaemas aganust Henry- HI. ^ and 
the king of Navarre, hesitating, to recognize "the 'tetter even! 
^ter his j^ijwraiipn, from rtliisjiwint .(JitiEjs the hegipnii^g.of - 
its decadence, and when Richelieu in 1626 ordered the recon- ! 
struction of its church and buildmgs the .fdhrwi^ jnophetic 
couplet was circulated — 

‘‘InBtaurata met |ja/m>am Sorbona. Caduca 
D^jm tuit, incoijuj!a.ssa stetit; renovata peribit ’* 

The decteration of the cleigy in 16^2, which it -subeenbed, , 
proved fatal to its authority -with the Curia Romana; it revived 
for a short time under Louis XV. during the struggle against 
Jansenism, but this was its last -exploit; it was suppress^, like 
the old universities in 11792. 

When the university of France was ot;ganized in 1808 the 
Sorbonne became the seat of the academie of Paris; and between 
1816 and i8ai the faculties of theology (since disappeared), 
science and literature were installed there. The university 
Jibrary was transferred to the Sorbonne in 1823. In i868,^was 
organized the Ecole des Hautes .Etudes, and in 1897 the Ecole 
ties Chartes lalsu found its home at the Sorbonne. 

in 1852 the Sorbonne was made the property of the city of 
Baris; a reconstruction of the buddings, projected by N^oleon 
;III., was begun in . 1884, under , the architectural direction of 
N^ot, and completed in x889. The old church containing the 
tomb of .Richelieu was retained on account of its artistic merit. 
This new Sorbonne is one ofrtheihnest university edifices in the 
world, and has developed into/the chief French c^tre/Of feamiug. 

•See A. Franklin, La Swhonne (1B75) ; Denlfle, 

la, fvndalion de I'iminersiU 4 e \ffiifris ,(2885) i . A. iRwtelph, 
History of the Sorbonne. 

rB(HU 9 S, .the tribal name tof rine Slavonic [people, 1«rhom the 
<aeniiaii6 csdl Wends in Lusatia i(Lau5itz); ;they call themselves 
Berk^ or . Lu^icane. Their country (includes the western ex- 
tremity of the kingdom of Si»Dony j«ndiparts‘of the districts of 
Hoyersweeda, Muskau, Kottbus, Kalau, Spremberg and Sorau 
UL^Pnffistft; they are on-aU aides by Germans, 

but ihey iormtcly had them -as neighbours only fOn the west 
eilong )the iFulda, whHe on /thernorUi )towards :Kbf>eniek ‘they 
inarehed withvthe Lottdi, on^he.oaatiwith the fkites and Silesians 
Along *t 2 w Queiss and Bohr,, ondvon the )South weretseparated 
irom the Bohemians r by : the mountains that now make > the ' 
Atultrian; Itentier. The Sorbs ate (divided into High and^Low j 
alongradine irom Sagan to iMtiskau and Spnemberg, .They arei 
.in ^)abou.t 180,000 m ujamber; ,8 o,qoq X^W -Sorl^ and.i40t,pop ; 
of^the loopoo High Sorbs.am in. Prussia, and .60 , qpp HighBerbs i 
fsriSaxGiny ; These have gained (definite tights t or^ their language ‘ 
in school and administration, >so that Bautaen (Budyiifin)^- their ! 

is thehitellectual centre not only 4orySax(mrSujDj9^^t9,but ‘ 
ifonwU ^High .Sorbs and to ai great extent tor 'Law ^rbs. The 
firstmonumentsof both dialects belongtoitbeReformitioo^piemod, • 
ftheseheing translations of Luthw’s Catechism by WarichmSAnd 
IltoUer. Some Sorbs aro iRootestants, though the ,Smm, S^rbs 
are fmoatlyi Roman Catholics. Early in the r9th centuary ,the 
•High: Sorbs had a revival under the leadership of F. A. KUn, 
;a lawyer and . politician ; A. Seidler,, a considerabile ,poet, and 
6. Eu SmQler,im ethnographer ^ndipublieist. Mere recent writers 
are J.. Gftinski and J. Radyserb. A Madpaior Literary .and 
iLingmistic Society was founded in . 18471, and puWishcs a Cwpis 
.or Periodical. Meanwhile Low Sorb h^ remained almost unculti- 
vated, owing to the pressure of the Prussian administration. 

Thfc\two>dial<eets ^tand ,between?Kelish and ^Cech :.ibey hav?e 
dost thip nasal vowels, have tlw laecent on the .first ^yUiable, and 
.makef/; irtto:<fv<^‘ into a, like Cfch, (but they' retain: and y and, 
like Polish, . have grod for Cech jnaA High Sorb has 
(Low original g. They have tef>t the edd aorjst apdtjdaal. 
Sorb is usually printed in German biackletter vw^lyiadaptfld; 
tlic Mtkwa publishes some books .spelt after the .Cach.;syst0m. 




, wm^sfkein . 


vergleicke-^!^ ^Fiimen^ihye d. fiieAersi^Bi^(^ii 3^faehe 

iJelbimowshi JMMmft, xxiii*) • 4L«ip«i«, 1 1 8 a? 1 ^ A- 

WewHsoh fHighBosb) ftkmtwn, j. G. Zwahr, 

Nie(UrlemU 4 MimdUtf^eut 9 chea'.H fSpreiabeig, 1847) ; 

MU Hdoaik, 1 Mtemka . (Chrestoouithy /Of High Sorb) i (Bautson, . skba) ; 
L« Haupt md J. >8. Smoler, Volkalieder der,W^ein in der lObw- 
md-HitderiemiU KGrinuna,. i,'a4aTi843) . .fE. ,H. M.) 


‘SORBY, 'HEmiY ^'OLIPTOM ('i826-‘‘i9o8), English mdfro- 
scypist and. bom at Woodboutwe near Sheffield 

on the .lothi of .May i8a6. ‘He early develops, 4n .interest. in 
natural science,, and /one.ofhisr first papers Delated to the excava- 
tion of valleys in 'Yorkshire. -He subsequently dealt with the 
physical ge9j^aphy of former geological periods^ with the wave- 
structure / in certain stratified rocks, and the origin of 4aty 
cleavage. He took up the study of rocks land minerals riuuier 
the microscope, and published an important memoir the 
Microscopical Structure oj Crystds in 18 j8 {Quart. Jottrn* Geol* 
Soc.). In. England he was one of the pioneers in petrography; 
he was awarded the Wollaston medal by the Geological 
Society of London in 1869, when premdent of the society he 
published in his addresses the results of original researches on 
the structure and origin of lirae.stones, and df.the imn-calcareous 
stratified rocks (1879^1880). He had previously been president 
of the Royal Micro.soopioal Society. He wrote on the construc- 
tion and use Of the micro-spectroscope' in the study of anintel 
and vegetable colouring matter, and in later essays he 4 ealt 
with such, varied; subjects as the microscopical structure. of uron 
and steel, and the temperature of the water in estuaries. He 
also applied his skill in making pr^aratwms of invertHwate 
animals for lanternrslides. In 18^2 'he was elected president 
of Firth College, [ Shcfileld. /Be * died ‘ on (the 9th of .Mar<eh 
1908. 

SORCERY, magic, encihahtment, wit^hetaft; the 
supposed supernatural powers by Uxe agenpy of evil 
called forth rhy spells, mcantations, on .the part of itbe 
ffvagioian, sorcerer or witoh. The word meant iirij^ally divina- 
tion by means of the nwting or drawing 6f lots, and is deriytH 
from the 0 . Fr. sorcerie, a sorcerer, Med.' 
one who practises divination by lots, (see Magic, 

TiGW and WrrcHCRArr), 

SORDRLLO, a igth-eentury Italian "troubadour, ‘born 
M^tua, who ,i$.,pt^sed'by Dante in the De 
and in the Pmgttimp msm tbe type of [patriotic pride. (Me 
is also the hero tef « weUdmown poem by -Robert. Browinna. 
The real Sohdellp, so far as^we'hai^ attthenrie^fisate wbout^lfc 
life, hardly ^eefp? ‘to Justify .|hW,Weato 
the most fam^ of tne. (Italian traubadoura* , About, 
iqipean rat :Florence in: aitavemi brawl; and ^iaamfi, whitest 
the court of Richafd of Bonifario at Vhreiia, he alkiutts'^fi^ 
yj/e, M'the 'Jjier 

L»Qf.^fR«n»no. Hae.sicuid^ t«gHlt^,in,.b!is,dig]M 
Provence, (Where he’seems to. have ^bcen fori >some ctiit^ >riMe 
entered the ^service of Cbaries of Anjou, and j>rObalfly'^iDpj|n- 
pifiied hite (i2$5) Nhfilfes expedition, ;> A 

prisoner in Naples. The last -dqcumentaiy mention < el km 4 s 
m >^1269, and he -is loupposed toi i have died in Prouence. cHls 
didactic ’poem, VEnseHhtmen *d*affur, and his love Seogs and 
satitic£|l pieces have^little in common ^th’Dante*s:presefite;tioh, 
but, the mvectiiye against I ne^igept princes which .Dante, puts 
into (his mouth in tbe 7th GanitO(iDf'1^!Parga/0rtoiis moreaidc- 
quatdy paiaMed on the death of his 

patron Blacatz, where he invites the princes of ’ Chtistertddm 
to feed on the heart of the -hero. 


For Sordello'ii lifu-and -works seo-the>editionj of Cesare de LoEis 
HaUe, -*896 >j for Browning*s poem see Stopford' Brooke's Browning 


SORDINO, SoRDONi, SoODUNi, Italian terms somewhat 
promiseueufliy' applied by -various -writers (i) to contrivances 
.for, damping or muting wind, ratring and; percussion instruments 
{Sordini)] (2) to a family 'of obsolete wind insthiments blown 
by tneaits of a double reed {^ordmi or Sordttn)] (3) to a stringed 
im>trmp^t)i X'o these must also be added the Surdclfitf^ 
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ScfitUina, a kind of musette invented (see Bagpipe) in Naples 
in the 17th century, and evidently named after class 2. 

1. Under the Italian term sordini are comprised the dampers 
need with stringed instruments^ such as the violin, and the dampers 
oi keyboard instruments, all well known, and described with the 
instruments themselves. As a certain amount of misconception 
exists concerning the sordini (Fr. sourdines^ Gor. Ddmpfer), used 
from the i6tli century with the trumpet and later with the horn, 
they may be briefly described. It would appear that the art has 
almost been lost of making mutes for trumpets and French horns, 
which should affect the timbre only, giving it a certain veilea 
mysterious quality similar to that of the son* houckSs or hand- 
stopped notes, but affecting the pitch not at all. We read tliat 
when it is necessary to produce this peculiar timbre on the valve- 
horn, as for instance in Wagner's Rheingold, the rise of a semi-tone 
in pitch caused by the introduction of the mute or the hand into the 
bell of the horn must be compensated by means of the second 
piston which lowers the pitch a semi-tone.' 

If the sordino used early in the 17th century had had this effect 
of raising the pitch, the fact would have been stated by such writers 
as Mersenne and Praetoriu.s; it would, moreover, have rendered 
the mute useless with instruments on which no sort of com- 
pensation was possible. H. Domnich^ and T. Frohlich,^ however, 
describe the sordino which leaves the pitch unaffected : it con- 
sisted of a hollow cone of wood or cardboard, truncated at tJic 
apex to allow the air to pass through and escape through a hole in 
the base. The bore of tne instrument thus continued through the 
cone of the mute was the essential ix>int, and the proportions to be 
maintained between the diameters of the two bores were also, no 
doubt, of importance. Domnich expressly states that it was when 
Hampel substituted a plug of cotton-wool (therefore solid and 
providing no central passage for the air) for the mute, that he found 
the pitch of the horn raised a semi-tone. Domnich 's evidence is 
of value, for his fatlior was a horn-player contemporary with 
Hampel, and lie himself was the intimate friend and colleague of 
Punt^ Hampel's most celebrated pupil. 

2. 'The sordun or sordoni family are often confused with the 
dolcians (Fr. courtaud, Eng. single curtail^ Ger. Kofi or Kortkolt), 
from which, however, they differed radically. This difference 
was not understood by Michael Praetorius, who acknowledges his 
mystification. The contra-bass sordun, he says, hardly half the 
length of the contra-fagotto, is yet practically of the same pitch, 
which is astonishing since the bore is only doubled once upon itself 
as in the fagotto. The kort likewise is of the same size as the 
bass sordun, and yet in pitch it i.s but a tenor. The following 
description of the construction and acoustic properties of the sordoni 
will clear up the mystery. The body consisted of a cylinder of 
wood in which were cut two parallel channels of narrow cylindrical 
bore, communicating with each other at the bottom through a 
bend, but not with ambient air. At the top of the cylinder was 
fitted a double-rood mouthpiece giving access to the column of air 
at one end of the boro, while the other was vented through a small 
hole in the side, similar to the finger-holes; in the tenor, bass and 
contni members of the family, the reed was attached to a curved 
brass crook similar to that of tlie fagotto. So far the description 
would almost apply to the dolcian also, but in the latter there is 
the radical difference that the bore of the channels is conical, so 
that it has the acoustic properties of the open pipe. The sordun, 
however, having a cylindrii^ bore, has the acoustic properties of 
the stopped pipe, i,e. the sound waves are twice the length of the 
pip^ so that to produce a sound of any given pitch, for instance 
lor C, the bore need only be half the length, i,e. 4 ft. long. Over- 
blowing, on the sordoni, moreover, produced as first narmonic 
(the onrjr one required for reed-blown instruments in order to produce 
the diatonic scale for the second octav^ not the octave, but the 
twelfth, or number 3 of the scries, this accounts for the fact 
that instruments of the fagotto and dolcian type require but 6 or 
7 holes to give the diatonic scale throughout the compass, whereas 
the sordoni require 11 or 12 holes. Praetorius states that those 
figured by liim (Plate XII.) have X2 open holes, and that some speci- 
mens have in addition two keys; a nolc is also bored through the 
bottom of the instrument to allow the moisture condensed from the 
breath to be shaken out.. The 12 holes are stopped by means of 
fingers and thumbs and by the ball of the hand or the fleshy under- 
part of the joints of the fingers. The compass of the 5 sizes of 
sordmfi was as follows 



' See Victor Mahillon, " Le Cor,” Instruments A vent, pt. ii. 
(Brussels and London, 1907), pp. 34 and 33. 

* MMhode de premier et de second cor (Paris, c, 1807), pp, 3 and 4. 

* VollstAndige theor.-prakt. Musiklcnre fiir alio bei d*em Or- 
chester gebrAuchliche Instrumente (Cologne and Bonn* r. 1811). 


Two sourdUieB bdonging to the Muienm of the Brusselk CbnMren* 
toire, said to be facsimiles of some instruments b^onging to the 
emperor Maximilian I.'s band, are reproduced in Captain C. K. Day's 
Descriptive Catalogue of Musical Instruments (London, 1891). They 
differ slightly in construction from the Italian instruments described 
by Praetorius. The straight crook is sot in the side of the instni- 
ment, almost at right angles, the top of the cylinder is surmounted 
by a cap, and there are but 6' open holes, the rest being covered by 
brass keys in wooden boxes, ^le pitch of these instruments lies 
within a semi-tone of that of the contra-bass and bass of Praetorius. 

(K. S.) 

SOREL, AGNES (c. 1422-1450), mistress of King Charts VIT, 
of France, was bom of a family of the lesser nobility at Fromen- 
teau in Touraine. While still a girl she was attached to tlic 
service of Isabel of Lorraine, queen of Sicily, wife of Rend 
of Anjou, the brother-in-law of Charles VII. From 1444 until 
her death in 1450 she was the acknowledged mistress of the king, 
the first woman to hold that semi-official position which was 
to be of so great importance in the subsequent history of the 
old rdgime. Her ascendancy dated from the festivals at Nancy 
in 1444, the first brilliant court of Charles VII. Here her great 
beauty captivated the king, whose love for her remained constant 
until her death. He gave her wealth, castles and lands, and 
fccured for her the state and distinction of a queen. This first 
public recognition of his mistress by a king of France scandal- 
ized all good people and awakened jealousy and intrigue. Her 
sudden death from dysentery, shortly after the birth of her 
fourth child, was accordingly attributed to poison. Burgundian 
historians even openly accused the dauphin, afterwards 
Louis XL, of her death, and later the enemies of Jacques 
Coeur, in their search for crimes to be brought against him, 
used this rumour to charge him with the one crime most 
likely to turn the king against him. Her heart was buried 
in the abbey of Jiimi^ges, her body in the collegiate church 
of Loches. Contemporary writers all bear witness to her extra- 
ordinary beauty, but no genuine portraits of her have come 
down to us. 

Lt*gend has made an entirely different character of this first 
official mistress of the French kings. The date of her birth was 
placed at about 1409, her liaison with the king dated from 
1433* Then, so the story ran, she drew him from his indolence, 
continuing the work of Joan of Arc, both by nerving the king 
to warlike enterprises — she did apparently induce him to take 
part personally in the conquest of Normandy— and by surroundk 
ing him with that band of wise advisers who really adminis- 
tered France during her ascendancy. Recent investigation has 
exploded this romantic story by simply showing that Charles VIL 
had not met her until ten years later than in the legend. 
Instead of being his sole good angel, she seems rather to have 
demoralized the king, who, hitherto chaste, henceforth gave 
himself up to courtesans; Yet she favoured the best advisers 
of the king, and at least in this deserved the gratitude of the 
realm. Pierre de Br6z6 seems especially to have used Agnes 
to gain his ascendancy over the king. 

See A. Vallet de Virivilte's articles in Bihlioth^que de ticole des 
ckartes (3rd series, tom. i.); and R. Duquesne, Vie et' aventures 
galantes de la belle Sorel (1909). 

SOREL, ALBERT (1842-^1906), French historian, was born 
at Honfleur on the 15th of August 1842. He was of a character- 
istically Norman type, and remained all his life a lover of his 
native province and its glories. His father, a rich manufac- 
turer, would have liked him to succeed to the business, but his 
literary vocation prevailed. He went to live in Paris, where be 
studied law, and after a prolonged stay in Germany entered the 
Foreign Office (1866). He had strongly developed literary and 
artistic tastes, was an enthusiastic musician, even composing a 
little, and wrote both verses and novels, which appeared a little 
lexer {La GrandeFalaise, 1785-1793, in 1871, Le Doctew E%ra in 
1873); but he did not go much into society. He was anxious to 
know and understand present as well as past events, but he was 
above all things a student. In 1870 he was chosen as secretary 
by M. de Chaudordy, who had been sent to Tours as a delegate in 
charge of the diplomatic side of the problem of national defence;, 
in these affairs he proved himself a most valuable collaborator;; 
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he was unremitting in his labours, full of finesse, good temper 
and excellent judgment, and at the same time so discreet 
that we can only guesa at the part he played in these terrible 
crises. After the war, when Boutmy founded the Nicole libre des 
sciences politiques, Sorel was appointed to teach diplomatic: 
history (1872), a duty which he performed with striking success. 
Some of his courses have formed books : Le Traite de Paris du 
20 novembre 1815 (1S73); Histoire diplomatique de la guerre 
jrancchallemande (1875); we may also add the Prms du droit des 
gens which he published (1877) in collaboration with his colleague 
Theodore Funck-Brentano. In 1875 Sorel left the foreign 
office and became general secretary to the newly created office 
of the Presidence du senat. Here again, in a congenial position 
where, without heavy responsibilities, he could observe and 
review affairs, he performed valuable service, especially under 
the presidency of the due d’Audiffred Pasquier, who was glad to 
avail himself of his advice in the most serious crises of internal 
politics. His duties left him, however, sufficient leisure to 
enable him to accomplish the great work of his life, V Europe et la 
rSvoluHon franfaise. His object was to do over again the work 
already done by Sybcl, but from a less restricted point of view 
and with a clearer and more calm understanding of the chess- 
board of Europe. He spent almost thirty years in the prepara- 
tion and composition of the eight volumes of this history (vol. i., 
1885; vol. viii., 1904). For he was not merely a conscientious 
scholar; the analysis of the documents, mostly unpublished, 
on ‘French diplomacy during the first years of the Revolution, 
which he published in the Revue historique (vol. v.-vii., x.-xiii.), 
shows with what scrupulous care he read the innumerable des- 
patches which passed under his notice. He was also, and above 
all things, an artist. He drew men from the point of view of a 
psychologist as much as of a historian, observing them in their 
surroundings and being interested in showing how greatly they 
are slaves to the fatality of history. It was this fatality which 
led the rashest of the Conventionals to resume the tradition of 
the Ancien Regime, and caused the revolutionary propaganda 
to end in a system of alliances and annexations which carried on 
the work of Louis XIV. This view is certainly suggestive, but 
incomplete; it is largely true when applied to the men of the 
Revolution, inexperienced or mediocre as they were, and in- 
competent to develop the enormous enterprises of Napoleon I. 
In the earlier volumes we are readily dominated by the grandeur 
and relentless logic of the drama which the author unfolds 
before our eyes; in the later ones we begin to make some rc.ser- 
vations; but on the whole the work is so complete and so power- 
fully constructed that it commands our admiration. Side by 
side with this great general work, Sorel undertook various 
detailed studies more or less directly bearing on his subject. 
In La Question dVrient au XV IIP siScle, les origines de la triple 
alliance (1878), he shows how the partition of Poland on the one 
hand reversed the traditional policy of France in eastern Europe, 
and on the other hand contributed towards the salvation of re- 
publican France in 1793. In the Grands Scrivains series he was 
responsible for Mont€squieu(l^^)^iX^d. Mme de iS/aif/(i89i); the 
portrait which he draws of Montesquieu is all the more vivid for 
the intellectual affinities which existed between him and the 
author of the Leitres persanes and the Esprit des lois. Later, 
in Bonaparte et Hoche en /yp/, he produced a critical comparison 
which is one of his most finished works (1896); and in the 
Recueil des instructions donnies aux ambassadeurs he prepared 
vol. i. dealing with Austria ,(1884). Most of the articles which 
he contributed to various reviews and to the Temps newspaper 
have been collected into volumes : Essais d'histoire et de critique 
(1883), Lectures historiques (1894), Nouveaux essais d'histoire et 
de critique (1898), Etudes de litterature et d'histoire (1901); in 
these are to be found a geat deal of information and of ideas 
not only about political men of the last two centuries, but also 
about certain literary men and artists of Normandy. Honours 
came to him in abundance, as an eminent writer and not as a 
public official* • He was elected a member of the Academic des 
sciences morales et politiques (December 18, 1889) on the death 
of Fustel de Coulanges, and of4:he Acad6mie fratt9aise (1894) 


on the death of Taine. His sp^ches on his two illustrious 
predecessors show how keenly sensible he was of beauty, and how 
unbiased was his judgment, even in the case of those whom he 
most esteemed and loved. He had just obtained the great 
Prix Osiris of a hundred thousand francs, conferred for the first 
time by the Institut de France, when he was stricken with his 
last illness and died at Paris on the 29th of June 1906. 

(C. B \) 

SOREL, CHARLES, Sieur de Souvigny (1597-1674), French 
novelist and miscellaneous writer, was bom in Paris about 
1597. Very little is known of his life except that in 1635 he was 
historiographer of France. He wrote on science, history and 
religion, but is only remembered by his novels. He tried to 
destroy the vogue of the pa.storal romance by writing a novel 
of adventure, the Histoire comique de Francion (1622), The 
episodical adventures of Francion found many readers, who 
nevertheless reserved their admiration for the Astr 4 e it was 
intended to ridicule. Sorel decided to make his intention un- 
mistakable, and in Le Berger extravagant (3 vols., 1627) he wrote 
a burlesque, in which a Parisian shop-boy, his head turned by 
sentiment, chooses an unprepossessing mistress and starts life 
a.s a shepherd with a dozen sheep on the banks of the Seine. 
Sorel did not succeed in founding the novel of character, and 
what he accomplished was more in the direction of farce, but 
he struck a shrewd blow at romance. Among his otherjvorks 
are Polyandre (1648) and La Connaissance des bans livres (1673). 
He died in Paris on the 8th of March 1674. 

SOREL, a town and port of entry of Quebec, Canada, capital 
of Richelieu county, 42 N.E. of Montreal, at the confluence 
of the Richelieu and St Lawrence rivers. Pop. (1901), 7057. It 
is on the Grand Trunk and the Quebec Southern railways, and 
is a port of call for the Montreal and Quebec river steamers. It 
contains iron and leather manufactories, and shipbuilding is 
carried on. It occupies the site of a fort built in 1665 by A. de 
Tracy to guard the route by way of the Richelieu to Lake 
Champlain and the Hudson, and is named after the first com- 
mandant of the garrison. 

SORGHUM, a genus of grasses belonging to the tribe Andro- 
pogoneac, and including one of the most important tropical 
grains, SorEhum vulgare, great millet, Indian millet or Guinea 
com. In India it is known as jawari (Hindustani), iowari 
(Bengali), chdum (Tamil), and 
jonna (Telugu), and in the 
West Indies as Negro or 
Guinea com. It is a strong 
grass, growing to a height of 
^om 4 to 8 or even 16 ft.; the 
leaves are sheathing, solitary, 
and about 2 in. broad and z^ft. 
in length; the panicles are 
contracted and dense, and the 
grains, which are enclosed in 
husks and protected by awns, 
are round, hard, smooth, shin- 
ing, brownish-red, and some- 
yfiiaX larger than mustard 
seeds. The plant i.s cultivated 
in various parts of India and 
other countries of Asia, in the 
United States, and in the 
south of Europe. Its culms 
and leaves afford excellent 
fodder for cattle; and the 
grain, of which the yield in 
favourable situations is up- 
wards of a hundredfold, is 
used for the same purposes 
as maise, rice, com and other 
cereals. 

Speaking of its cultivation, Eduard Hackel (in his article on 
“ Grasses ” in Die naturUchen Pflanzenfamilien) says the culture 
of Scttghum probably had its origin in Africa, where a variety 



Sorghum vulgan. 
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known da durra is nm onltivated d^rer jdia entire contineAty a«id 
kas become the most important cereal; the natives also <chew 
the stem^ which contains sugar. In Europe it is raised less for 
bread than for mechanical purposes; the panides are made into 
the so-called rke-brooms and into , brushes. In Germany it 
is occasionally raiserl for green fodder. Erom the fruit the 
Kaffirs make an alcoholic drink, Tiaha, and the negroes one 
known as Merisa. Allied species are 5 . bicolor, much valued 
in India as a forage-plant, and S. sacckaratutUf commonly tcaUed 
sorghum or Chinese sugar-cane, which is extensively cultivated 
in China, North India and Africa. The latter species is grown 
in America chiefly for the manufacture of molasses from its 
juice, and in France as a source of alcohol. 

A full account of the cultivation and use of the species in India will 
be found in Sir G. Watt's Didionory of the Economic Producis of 
India (1893). 

S0R1A» a province of Spain, formed in 1S33 of districts 
belonging to Old Castile, and bounded on the N. by Logrono, 
E. by Saragossa, S. by Guadalajara and by Segovia and 
Burgos. Pop. (1900), 150,462; area, 3983 sq. m. Soria is a 
bleak and lofty region, bounded on three sides by mountains. 
A range of sierras culminating in the peaks of Urbion (7389 ft.) 
and (ibollera (7139 ft.) on the north, and the great Sierra del 
Mancayo(77o7 ft.) on the east, separate the valley of the Duero 
(Douro) from that of the Ebro, while on the south it is divided 
from the valley of the Tagus by a continuation of the Sierra 
Guadarrama. Almost the whole of the province belongs to the 
region watered by the Duero and its affluents. This river rises 
among the southern slopes of Urbion and traverses the province 
in a circuitous course, first to the south and then to the west. 
The other rivers are mostly affluents of the Duero, but a few of 
the tributaries of the Ebro have their sources within the limits 
of the; province. The soil is not remarkable for fertility; a large 
proportion of the area being occupied with barren mountains, 
which are covered with snow for a gpreat part of the year^ There 
are, however, inijsome places extensive forests of pine, oak and 
beech; while in others there are large tracts of pasture land, on 
which numbers of cattle, theep and swine are reared^ Grain 
and vegetables , are raised, but neither of very good quality nor 
in sufficient quantities to supply the wants of the population. 
The climate is cold lOnd dry, and the scenery grand, but austere. 
Most of the people are employed in: farming and rearing cattle ; 
but the cutting and sawing of timber and the { preparation of 
charcoal also occupy a considerable number. There is a great 
want of foods; and, although three railways traverse the pro^ 
vincei commerce is consequently very limited. Fine wool was 
formwy produced; but the only important articles of trade at 
pres^ are timber, salt, leather and cheese, which 

are sent to Madrid and Aragon. ^It and asphalt . are the only 
mineiads though others are known to exist. The 

capital, Sona, is described below. The only other town with 
more flian ^500 inhabitants is El Burgo de Osma (3509), . an 
episoqipM see. Between 1887 and 1900 the population decreased 
by neifjy 7000; its density in the last-named year was 377 per 
sq. m., or bwer than that of any other Spanish province excqrt 
Cuenca (37*6). The gradual depopulation of many districts is due 
to the ^agnation of industry, and the attraction of emigrants 
to latte towns outside the province. 

SCfjSlA, the capital of the Spani^ province of Soria; on the 
right Ibank of the river Duero (Douro), 155 m. N,E, of Madrid 
by the Madrid-Alcuneza-Soria railway. Pop. (1900), 7151. 
Soria ihas a provincial institute, schools for teachers of both 
sexes, many primary schools, savings banks, two hospitals, 
barracks, a theatre and a bull-ring. The churches of Santo 
Domingo and San Nicolas, the cloisters of the convent of San 
Juan, and several other ecclesiastical buildings are fine specimens 
of Romanesque work of the 12th and 13th centuries. Near the 
Duero are., the xuins of the old citadel, and in many places the 
remains of the J3th century walls of the city are yet standing. 
Theimore modem streets are clean and well paved. The bridge 
aci^oss the Duero is a massive structure, which formerly had 
a tower in the centre. The population is chidfiy agricultural; 


but thereiare also dour mills, tanneries, /potteries, dec.; rand Mmie 
trade in timber,: wool and fruit is carried on. The Iberian land 
Carthaginian city of Numantia, captured in 133 ».c. ,by the 
Romans, after a long and heroic resistanoe, was situated 3 m. 
N., on a hill overlooking the confluence of the small river Tera 
with the Duero. 

SOROKl, a town of south Russia, in the government of 
Bessarabia, 81 m. N.N.W. of Kbhinev, in a narrow ravine on 
the right b^k of the Dnieper. Pop. (1900), 25,533, half of whom 
were Jews. It is an important river port for the export of com, 
wool, fruit, wine and cattle. Formerly it was the old Genoese 
colony of Olchionia, and has still the ruins of a 13th-century 
Genoese castle. In the 1 5th century the Moldavians erected here 
a fort, which tlie Poles took in the 1 7th century. Peter the Great 
captured the place in 1711, but it was returned to the Turks, and 
was only definitely annexed to Russia in 1812. (M. H. -S.) 

l^BOLLA Y BASTIDA, JOAQUIN (1863- ), i^panish 

piiinter, was bom in Valencia, and received liis art education 
first in his native town and under F. Pradilla, and then in Italy 
and Paris. His fir.st striking success he achieved with “ Another 
>largaret,” which was awarded a gold medal in Madrid and was 
bought for the St Louis Gallery. He soon rose to general fame 
and became the acknowledged head of the modem Spanish 
school of painting. His picture of the “ Fishermen’s Return ” 
was much odmir^ at the Paris Salon and was acquired by the 
state for the Luxembourg Museum. His exhibit at the Paris 
Universal Exposition of 1900 won him a medal of honour and 
his nomination as Knight of the Legion of Honour. A special 
exhibition of his works — figure subjects, landscapes and por- 
traits — at the Georges Petit Gallery in Paris in 1906 eclipsed 
all his earlier successes and led to his appointment as Officer of 
the Legion of Honour. He is represented at the Berlin National 
Gallery, at the Venice and Madrid Museums, and in many private 
colkctions in Europe and America, especially in Buenos. Aires. 
He painted portraits of King Alphonso and Queen Victoria 
Eug^ie of Spain, and a magnificent portrait group of the 
family of Don Aureliano de Beruete. Three of his works were 
shown in London at the Stpanish Exhibition, .Guildhall, 1901. 

SORREL, Rumex Aceiosa, a member of the natural order 
Polygonaceae, a . hardy perennial, native to Britain and found 
throughout the north temperate zone. The leaves are used in 
soups,, salads and sauces. Sorrel grows freely in, any good garden 
soil, and is increased by dividing ^tbe roots during the early 
part of spring. They should be planted in rows 15 to '^8. in. 
apart. The leaves, when fully grown, are gathered siqgly. 
The. common garden sorrel is much superior to the wddrptet; 
but the BelleviUe, which is the kind generally cultivated near 
Paris, is still better, its leaves being larger and not so acid. 
The Blistered-leaved, which has large leaves with a blistered 
surface, has the advantage of being slow an .running , to seed* 
French. Sorrel {Rumox seutatm) is a hardy , perennial, distributed 
through Europe but not nativein , Britain, 1 with densely branched 
trailing stems. The leaves are roundish, heart-shaped and 
glaucous; they are more acid than. those of tlie common sorrel. 

SORRENTO (anc. Sutfonium, a city of Campania, fitaly, 
in the province of Naples, 10 m. by electric tramway ((along 
the highroad) S.W. from Castellammare di Stabia,,and -served 
also .by steamer from Naples (16 m.). Pop. (1901), 6849^town); 
8832r(cQmmune). It stands on cliffs about ft, above sea-level 
on the north side of the penin ula that separates the Bay of 
Naples from the Bay of Salerno. Sorrento contains only a few 
ancient remains, and its present prosperity depends mainly on 
its reputation as a placse of resort both in winter and in susruner, 
its northerly aspect rendering it comparatively cool. Its 
dimate is delightful and healthy, and it is situated amid.iHCtur- 
esque coast scenery . The chief local industries are the inlaying 
of wood, silk and lace-making and st|a'V‘'plaitmg> and the 
growing of oranges and lemons. In ancient-times the Surrentine 
wines had a. great r^ate. 

In 155^ the corsair Pialy attacked the* town and carried off 
thousand prisoners. It was at SojiiQenjtO, that, Bemorido Tasso 
wrote his Amodigi; and Torquato Tasso, to whom a marble 
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Utatnrhas been erected in the Fkxzza^ w&s bom in the town in 

4544. 

: 0 O 61 G 1 SIES^ Greek astronomer and mathematicianj probably 
of j^exalndria^ Nourished • iin ithe ist loentuxy jbx. ^ncordinj^ to 
Pliny i(i^^ Hist, xTiiu 05)^ he ^was employed by Julius Ca^ar 
in the reform of the Roman calendar (46 b.c.), and wrote three 
treatise, 'Which the conscientiously xorrecfced^ From another 
pascagr ol Pliny {ii, 8) it is inferred that Sosigenes maintained 
the doctrine »of ’the motion of Monruiy round the^sun, which is 
referred to by his contemporary Cicero, and was also held by the 
Egyptians. 

llie astronomer is to be distinfifuished from the Peripatetic 
philosopher of the same name, who lived at the end of the and century | 
A.D. He was the tutor of Alexander of Aphxodisias, the jnost 
famous of the commentators on Aristotle. He wrote a work 
on RevoMyi^ Spheres, from Which some important extracts have 
been preserveo in Simplicius's commontaiy on Aristotle’s Dr 
cwilo^{^hiy subject is fully discussed by T. H. 'Martin, “ Sur deux 
Susig^ae,'* in Annales dc la fac. des leUres de Bordeaux, i., 1879). 

SOSITHEUS (c. iSo b.c.), Greek tragic poet, of Alexandria 
Troa^, atmember of the Alexandrian “ pleiad.” He must have 
resided at some time in Athens, since Diogenes Laertius tells 
us (vii. ;5, .4) that he attacked the Stoic Cleanthes on the s^e, 
and was hissed off by the audience. As Suidas also calls him a 
Syracusan, it is conjectured that he belonged to the literary 
circle at the court of Hiero II. According to an epigram of 
Dioscorides in the Greek Anthology (Anth, Dal, vii. 707) he 
restored the satyric drama in its original form. A considerable 
fragment is extant of his pastoral play Daphnis or Lityerses, in 
which the Sicilian shepherd, in search of his love Pimplea, is 
brought into, connexion with tlie Phrygian reaper, son of Midas, 
who «lew all who unsuccessfully :competed with him in reaping 
his com. Heracles came to the aid of Daphnis and slew 
Lityerses^ 

See O. Oruaius S.V. Lityerses in Bnscher’s Lexikon dev griechischen 
und tormschen Mythologie, The fragment of twenty-onb lines in 
Nauck's Tragicorum graecorum fragmeiita apparently contains 
the beginning of the drama. Two' linos from the Aithlius (probably ■ 
the traditional first king of Elis, father of Endymion) are quoted ; 
by Stohaeus {Fhr, li. 23). 

MTAIXES,' Greek satirist, of Maronea'in Thrace (or of Crete), . 
ehief representative of the writers of coarse satirical poems, 
called composed in the Ionic dialect and in n metre 

namedafter him “ sotadic.” Helived in Alexandria during the 
reign Of Ptolemy II. Philodelphus (b 85-^«47 For a violent 
attack on the king, on the occasion iof his marriage to his own 
sister Arsiiio^, Sotades was imprisoned, but escaped to the 
island xrf'Oauniis, where he was afterwards captured by Patro- 
dus, Ptolemy’s admiral, shut up in a leaden chest, and thrown, 
into the 'sea (Athenaeus xiv.tp. dBOj Plutarch, De educatiane 
puerorum, 14). 

Only a •few genuino fragments of Botadoir have been prosorved 
(see iHvraxtmn, Eiamenia doetrinae meineae, iSib); those in; 
StobaniR are generally considered .sjp^rioua. Ennius translated 
some poems of - this kind, included in his book of satires, under the! 
name of Sota, 

BOTEaR,pope from about 167 to 1:74. Hewrote to the Church' 
of Corinth and sent it aid. His letter is mentioned in the reply | 
given hy Dionysius, bishop of Corinth, and.Hamack thinks it 
be identified with the second so-called epistle of Clement to 
the Corinthians. 

SOTttEBY, WlUIAII (1757-1833), English author, was bom 
in London on the 9th of Novenjber 1757. He was educated at; 
Harrow, and, subsequently procured a commission in a cavjdry 
regiment. In 1780 . he retired from the army on his marriage 
and devoted lumself to literature, becoming a prominent figure 
in London literary society. His ample means enabled him to 
play the part of patron to many struggling authors, and his 
friends included Scott, Byron, Wordsworth, Coleridp, Southey, 
TTatiam arid Tom Moore. He himself soon acquired a consider- 
ifble r^Utation as a translator, hfe-verse traririathm of Vngil’si 

1 The word U flso used of the dancers in indecent ballets, to; 
which »dch ^ms'were prdbably written an an accompaaiment. 
In aad Latin authors KinfcU^ee (eMaadus) ^ganeflcally means. 


Gempes (x8od) being speciaEy praised by contemporary critirii, 
while in later life hie published translations of the Iliad and 
Odyssey, He also wrote several historical tragedies ^for the 
stage, of Triiich one was aeted, and some poems. He died on 
the 30th .of December 1833. 

SOTHim, EDWARD ASKEW (1826-1881), English actor, 
was bom in Liverpool on the ist of April 1826, the ifon of a 
merchant. He be^ acting as an amateur, and in 1849 drifted 
into a professional engagement with a dramatic company at 
St Helicrs in Jersey, where he appeared as Claude Mekotte in 
Bulwer Ly tton’s Lcdy of Lyons, tween then and 1 858 he played 

in various’companies without particular success, in Birmingham 
and in America, where he went in 1852. On the 12th of May 
1858 Tom Taylor’s Ow American Cousin, a play of no special 
merit, was brought out in New York, with Sothern in the small 
part of Lord Dundreary, a caricature of on English noblepian. 
He gradually worked up the humour of this part so that it 
became the central figure of the play. In 1861, when it was 
reduced at the Haymarket Theatre, in London, he made such a 
it'that the piece ran for nearly five hundred nights : “ Dundreary 
whiskers ” became the fashion, and Dundreary this, th^t or 
tlie other made its appearance on every side. At vw^ious 
times Sothern revived the character, which retained its popu- 
larity in spite of all the extravagances to which he developed its 
amusing features ; and his name will always be famous m con- 
nexion with this role. In T. W. Robertson’s David Garrick 
(1864) he again had a great success, his acting in the title-’pwt, 
which he created, being wonderfully effective. He won wide 
popularity also from his * interpretation of Sam Slingsby in 
Oxenford’s Brother Sam (1S65). Sothern was a bom comedian, 
and off the stage had a passion for practical joking that amounted 
almost to a mania. His house in Kensington was a resort for 
people of fashion, and he was as much a favourite in America 
as in the United Kingdom. He died in London on the asst of 
January 1881. 

Sothern had three sons, all actors, the second of them, Edward 
H,. Sothern (b. 1859), bcin|: prominent on the American stage. 

SOTHICFI^OIP, in anJent Egyptian chronology, the period 
in which the year of 365 days circled in succession through. all 
the seajBCHis. The^tropical 3rear, determined as it was iniipjgypt 
by the heliacal rising of Sirius (So this), was almost exaedy the 
Julian year of precisely 365^ days (differing from the true solar 
year, which was 11 minutes less than this;. The sothic period 
was thus 1461 years^ 

See Egypt, Ancient, § F. *' Chronology.” 

SOTO, FERDIKANDO [Fernando, or Hernand6] DE (1496 ?- 
1542), Spanish captain and explorer, often, though wrongly, 
called the discoverer of the Mississippi (first sighted by Alonzo 
de Pineda in 1519), was bom at Jeres de Cabmleros, ih’Estre- 
madura, of an impoverished family of good position, anil! was 
indebted to the favour of Pedrarias d’Avila for the means of 
pursuing his .studies at the university^ In 1519 he accompanied 
d’Avilaonrhis second expedition to Darien. In 1528 ha ei^pldred 
the coast , of Guatemala and Yucatan, and in 1532 he led . 300 
volunteers to reinforce Pizarro in Peru. He played a prominent 
part in the^conquest-of the Incas’ kingdom (helpii^ to .seize 
and guEU’d the pereon of Atahualpa, discovering a pass through 
the mountains to Cuzco, (&c.), and returned to Spain with a 
fortune of 180,000 ducats, which enabled him to marry the 
daughter of his old patron d’Avila, and to maintain the state 
of a Tioblcman. Excited by the reports of Alvaro Nufiez 
(Cabega de Vacca) and others as to the wealth of Florida (a terin 
then commonly used in a much wider extension than subse- 
quently), he sold great part of his property, gathered a force of 
620 foot and 123 horse, armed four ships, and obtained '{rom 
Charles V« a commission as adelantado of the Lands of Florida” 
and-govemor of Cuba. Sailing from San Lucar in April 1538, 
he first went to Havana, his advanced base of operations; starting 
thence on the X2th of ^y X539 he landed in the same month 
in Espiritu Santo Bay, on the west coast of the present state of 
Florid, For nearly four years he led his men in fruitless search 
of .gold hitter and thither over the south-east of the North 
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American continent. His exact route is often doubtful; but it 1 listen to Soubise*s advice. When surrender became inevitable 


seems to have passed north into Georgia as far as 35 N., then 
south to the neighbourhood of Mobile, and finally north-west 
towards the Mississippi. This river was reached early in 1541, 
and the following winter was spent on the Ouachita, in modem 
Arkansas and Louisiana, west of the Mississippi. As they were 
returning in 1542 along the Mississippi, De Soto died (cither 
in May or June; the 25th of June is perhaps the true date), 
and his body was sunk in its waters. Failing in an attempt 
to push westwards again, De Soto’s men, under Luis Moscoso 
de Alvarado, descended the Mississippi to the sea in nineteen 
days from a point close to the junction of the Arkansas with the 
great river, and thencecoastedalongtheGulf of Mexico to Panuco. 

Of this unfortunate expedition three very different narratives 
arc extant, of seemingly independent origin. The first was pub- 
lished in 1557 at Kvora, and professes to Ijo the work of a Portuguese 
gentleman of Llvas, who liad accompanied the expedition: RcloQam 
verdadeira dos tratialhos ^ ho gouernador dd Fernddo d*Souto <&• 
certos fidcUgos portugueses pa^sarom tw d’scobrimSto da Pvovincia 
da Florida, Agora nouamete feita per hu ftdalgo Deluas, An 
English translation was published by Jiakliiyt in 1009 (reprinted 
from the lOii edition by the Hakluyt Society [London, 1851]), and 
another by an anonymous translator in 1(186, llic latter being based 
on a French version by Citri de la Guettc (Paris, 1685). The 
second narrative is the famous history of Florida by the Inca, 
Garcilasso de la Vega, who obtaiiietl liis information from a Spanish 
cavalier engaged in ilie enterjirise; it was completed in 15QI, first 
appeared at Lisbon in 1605 under the title of La Florida del Yiica, 
and has since passed through many ('ditions in various languages. 
The third is a report presented to Ctiarles V. of Spain in his Council 
of the Indies in 1544, by Luis Hernandez do Biecma, who had ac- 
companied Do Solo as His Majesty’s lactor. It is to bo found in 
i'ernaux-Compans' *Mtec'icil de pieces sur laFloride” inthe/fis/o- 
viral Collections of Louisiana (Piuladelphia, 1850) and in W. B. Rye’s 
reprint for the Hakluyt Society of Hakluyt's traaslation of the 
Portuguese narrative {I'he Discovery and Conquest of Terra Florida ^ 
Loudon, 1851). 

See also Bancroft's History of the United States, vol. i.; J. H. 
M‘Calk)ch, Researches . . . concerning the Aboriginal History of 
America (Baltimore, 1.S29); Albert Gallatin, Synopsis of the Indian 
'rril^s,'* in Archaeologia atnericana, vol. ii. (Cambridge Mass., 
1836) ; Thomas Nuttall. Journal of Travels into the Arkansa Territory 
during . . . jS/q (Pliiiadulphia, 1821); J. W. Monette, History of 
the Discovery and Settlement of the Valley of the Mississippi (New 
York, 184O, 2 vols.). 

SOU ( 0 . Fr. sol, Lat. solidus, sc. nummus), the name of the 
bronze 5-centime French coin, corresponding to the English 
** halfpenny,*’ It is still colloquially used in France in reckoning, 
and the franc, 2 and 5 franc pieces are known as pUce de vingt, 
quaratUe and cent sous respectively. The solidus was originally 
a gold coin, first struck c, a.d. 312 by Constantine to take the 
place of the aureus. In the Eastern Empire this gold coin 
was the standard down to 1453, and, as the “ bezant,” circulated 
from Portugal to the Indies. In the West after Pippin gold 
coinage ceased and solidus in silver became the standard, one 
pound of silver making 22 sols (solidt) and 264 deniers {denarii). 
Under Charlemagne one pound of silver =>20 sols=24o deniers.^ 
The livre (libra), the sol and the denier formed the universal 
money of account throughout France until the Revolution: and 
they have left their mark on the English money symbols £ s, d, 
for pounds, shillings and pence. 

SOUBISE, BENJAMIN DE ROHAN, Due de (? 1589-1642), 
Huguenot leader, younger brother of Henri de Rohan, inherited 
his title through his mother Catherine de Parthenay. He served 
his apprenticeship as a soldier imder Prince Maurice of Orange- 
Nassa in the Low Countries.. In the religious wars from 1621 
onwards bis elder brother chiefly commanded on land and in the 
south, Soubise in the west and along the sea-coast. His exploits 
in the conflict have been sympathetically related by his brother, 
who, if he was not quite an impartial witness, was on of the best 
military critics of the time. Soubise’s chief exploit was a singu- 
larly bold and well-conducted attack (in 1625) on the Royalist 
fleet in the river Blavet (which included the cutting of a boom 
in the face of superior numbers) and the occupation of Ol^ron. 
He commanded at Rochelle during the famous siege, and (if 
we may believe his brother) the failure of the defence and of the 
English attack on R^6 was mainly due to the alternate obstinacy 
of the townsfolk and the English commanders in refusing to 


he fled to England, which he had previously visited in quest of 
succour. He died in 1642 in London. The Soubise title after- 
wards served as the chief second designation (not for heirs 
apparent, but for the chief collateral branch for the time being) 
of the house of Rohan-Chabot. 

The name Soubise appears again in the military history of 
France in the person of Charles de Rohan, Prince de Soubise 
(1715-1787), petT and marshd of France, the grandson of the 
princesse de Soubise, who is known to history as one of 
the mistresses of Louis XIV. He accompanied Louis XV. in the 
campaign of 1744-48 and attained high military rank, which 
he owed more to his courtiership than to his generalship. Soon 
after the beginning of the Seven Years* War, through the 
influence of Mme de Pompadour, he was put in command of a 
corps of 24,000 men, and in November 1757 he sustained the 
crushing defeat of Rossbach. He was more fortunate, however, 
in his later military career, and continued in the service until 
the general peace of 1763, after which he lived the life of an 
ordinary courtier and man of fashion in Paris, dying on the 4th 
of Julv T787. 

SOUHAM, JOSEPH, Count (1760-1837), French soldier, was 
bom at Lul>ersac on the 30th of April 1760, and served in the 
French army as a private from 1782 to 1790. In 1792, having 
shown himself active in^lhe cause of the Revolution, he was 
elected commandant of a volunteer battalion, and by 1793 he 
had risen to the rank of general of division. He served with 
credit under Pichegru in Holland (1795), but in T799 fell into 
disgrace on suspicion of being concerned in Royalist intrigues. 
He was reinstated in 1800 and served under Moreau in the Danube 
campaign of that year. During the Consulate he appears to 
have been involved in conspiracies, and along with his old com- 
manders Moreau and Pichegru was disgraced for alleged par- 
ticipation in that of Georges Cadoudal. He regained his rank, 
however, in 1809, took a notable part in Gouvion St Cyr*s opera- 
tions in Catalonia, and won the title of count by his conduct at 
the action of Vich, in which he was wounded. In 1812 Marshal 
Massena, in declining the command of Marmont’s army which 
had just been defeated at Salamanca, recommended Souham 
for the post. The latter was thus pitted against Wellington, and 
by his skilful manoeuvres drove the English general back from 
Burgos and regained the ground lost at Salamanca. In 1813 he 
distinguished himself again at Liitzen and at Leipzig (when he 
was wounded). At the fall of the First Empire he deserted the 
emperor, and having suffered for the Royalist cause was well 
received by Louis XVIII., who gave him high commands* 
These Souham lost at the return of Napoleon and regained 
after the Second Restoration. He retired in 1832, and died on 
the 28th of April 1837. 

SOULARY) J05EPHIN [Joseph Marie] (1815-1891), French 
poet, son of a Lyon.s merchant of Genoese origin (Solari)[, was 
bom on the 23rd of Febmapr 1815. He entered a line regiment 
when he was sixteen, serving for five years. He was chef dq 
bureau in the prefecture of the Rh6ne from 1845 to 1867, and 
in 1868 he became librarian to the Palais des arts in his native 
town. He died at Lyons on the 28th of March 1891. His 
works include A trovers Stamps (1837); Les Cinq cordes du luth 
(1838); Les Ephimeres (two series, 1846 and 1857); Sonnets 
humorisiiques (1862); Les Figulines (1862); Pendant Vinvasion 
(1871); Les Rimes ironiques (1877); Jeux divins (1882), and 
two comedies. His (Euvres poeiiques were collected in three 
volumes (1872-1883). His Sonnets humoristiques Sittr&cteA ^eat 
attention, and charmed their readers by the mixture of gaietjr 
and tragedy. His mastery over the technical difficulties of his 
art, especially in the sonnet, won him the title of the ” Benvenuto 
of rhyme.” 

See also Paul Mari^ton, Soulary ei la Pldtade lyonnaise (18S4). 
SOULT, NICOLAS JEAN DE DIED, Duke of D.u.matia (x 
1851), marshal of France, was bom at Saint-Amans-la-Bastide 
(now in department of the Tara) on the 29th of March 1769, and 
was the son of a country notary at that place. He was fairly well 
educated, and intended for the bar, but his father’s death when 
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he was staU a boy made it necessary for him to seek his fortune^ 
and he enlisted as a private in the French infantry in 1785. His 
superior education ensured his promotion to the rank of sergeant 
after six years’ service, and in July 1791 he became instructor 
to the first battalion of volunteers of the Bas-Rhin. He served 
with his battalion in 1792. By 1794 he was adjutant-general 
([with the rank of chef de brigade). After the battle of I^urus, 
in which he greatly distinguishea himself for coolness, he was 
promoted general of brigade by the representatives on mission. 
For the next five years he was constantly employed in Germany 
under Jourdan, Moreau, Kl^ber and Lcfebvre, and in 1799 he 
was promoted general of division ana ordered to proceed to 
Switzerland. It was at this time that he laid the foundations 
of his military fame, and he particularly distinguished himself 
in Massdna’s great Swiss campaign, and especially at the battle 
of Zurich. He accompanied Mass 4 na to Genoa, and acted as his 
principal lieutenant throughout the protracted siege of that city, 
during which he operated with a detached force without the 
walls, and after many successful actions he was wounded and 
taken prisoner at Monte Cretto on the 13th of April 1800. The 
victory of Marengo restoring his freedom, he received the 
command of the southern part of the kingdom of Naples, and in 
1802 he was appointed one of the four generals commanding tlio 
consular guard. Though he was one of those generals who 
had served under Moreau, and who therefore, as a rule, disliked 
and despised Napoleon, Soult had the wisdom to show his de- 
votion to the ruling power; in consequence he was in August 1803 
appointed to the command-in-chief of the camp of Boulogne, and 
in May 1804 he was made one of the first marshals of France. 
He commanded a corps in the advance on Ulm, and at Austcrlitz 
{q.v.) he led the decisive attack on the allied centre. He played 
a great part in all the famous battles of the Grande Armee^ 
except the battle of Friedkmd (on the day of which he forced bis 
way into Kdnigsberg), and after the conclusion of the Peace 
of Tilsit he returned to France and was created (1808) duke of 
Dalmatia. In the following year he was appointed to the com- 
mand of the II, corps of the army with which Napoleon intended 
to conquer Spain, and after winning the battle of Gamonal he 
was detailed by the emperor to pursue Sir Jolin Moore, whom 
he only caught up at Corunna^ 

For the next four years Soult remained in Spain, and his 
military history is that of the Peninsular War {q.v.). In 1809, 
after his defeat by Sir John Moore, he invaded Portugal and 
took Oporto, but, busying himself with the political settlement 
of his conquests in the French interests and, as he hoped, for his 
own ultimate benefit as a possible candidate for the throne, 
he neglected to advance upon Lisbon, and was eventually dis- 
lodged from Oporto by Sir Arthur Wellesley, making a painful 
and almost disastrous retreat over the mountains. After the 
battle of Talavera he was made chief of staff of the French troops 
in Spain with extended powers, and on the 19th of Novem- 
ber 1809 won the great victory of Ocana. In 1810 he invaded 
Andalusia, which he speedily reduced, with the exception of 
Cadiz. Bi 1611 he marched north into Estremadura, and took 
Badajoz, and when the Anglo-Portuguese army laid siege to it 
hemarc W to its rescue, and fought the famous battle of Albuera 
(May 16). Bi i8ia, however, he was obliged, after Welling- 
ton’s great victory of Salamanca, to evacuate Andalusia, and 
was soon after recalled from Spain at the request of Joseph 
Bonaparte, with whom, as with the other marshals, he bad 
always disagreed. In March 1813 he assumed the command of 
the IV. corps of the Grande Armie and commanded the centre 
at Liitzen and Bautzen, but he was soon sent, with unlimited 
powers, to the south of France to repair the dami^ done by 
the mat defeat of Vittoria. His campaip there is the finest 
proof of his ^ius as a general, althou^^ he was repeatedly 
defeated by tno English uimer Wellington, for lus soldiers were 
but raw conscripts, while those of Wellington wore the veterans 
of many campaignsg 

Such was the military career of Marshal Soult. His political 
career was by no means so creditable, and it has been said of 
hib that be had character only in front of the enemy. AJ^er 


the first abdication of Napoleon he declared himself a Royalist, 
received the order of St Louis, and acted as minister for war from 
the 3rd of December 1814 to the nth of Maich 1815. %Wben 
Napoleon retumed^from Elba Soult at once declared himself a 
Bonapartist, was made a peer of France and acted as major- 
general (chief of staff) to the emperor in the campaign of Water- 
loo, in which role he distinguished himself far less than he had 
done as commander of an over-matched army. At the Second 
Restoration he was exiled, but not for long, for in 1819 he was 
recalled and in 1820 again made a marshal of France. He once 
more tried to show himself a fervent Royalist and was made a 
peer in 1827. After tlie revolution of 1830 he nmde out that b.e 
was a partisan of Louis Philippe, who welcomed his adhesion 
and revived for him the title of marshal-general. He served ai. 
minister for war from 1830 to 1834, as ambassador extraordinary 
to London for the coronation of Queen Victoria in 1838, and 
again as minister for war from 1840 to 1844. In 1848, when 
Louis Philippe was overthrown, Soult again declared himself 
a republican. He died at his castle of Soult berg, near hi 5 
birthplace, on the 26th of November 1851. Scjult himself wrote 
but little. He published a memoir justifying his adhesion to 
Napoleon during the Hundred Days, and his notes and journals 
were arranged by his son Napoleon Hector (j 801-1857), who 
published tiio first part {Menwites du marechaUgeneral Soidt) in 
1854. Le Noble’s Memoires sur les operations des Franks en 
Galicie are supposed to have been written from Soult papers, 

S«5e A. Sall6, Vie politique du marichal Soult (Paris, 1834) ; A. 
de Grozolier, Le Marichal Soult (Castres, 1B51); A. Coxnbes, Histoire 
anecdotique du marichal SoxUt (Castres, 18O9). 

SOUMETfALEXARDRE (1788-1845), French poet, was born on 
the 8th of February 1788 at Castelnaudary, department of Aude. 
His father wished him to enter the army, but an early developed 
love of poetry turned the boy’s ambition in other directions. 
He was an admirer of Klopstcwi and Schiller, then little known in 
France, and reproached Mme de Stael with lack of enthusiasm 
for her subject in De VAllemagne. Soumet came to Paris in 
1810, and some poems in honour of ^Napoleon secured his nomi- 
nation as auditor of the Conseil d’Etat. His well-known elejy 
La Pauvre fide appeared in 1814, and two successful tragedies 
produced in 1822, Clytemnestre and Saiily secured his admission 
to the Academy in 1824. Jeanne d'Arc (1825) aroused great 
enthusi^m, and was the best of his plays. Among his other 
pieces Elisabeth de France (1828), a weak imitation of Schiller’s 
Dm Carlos, may be noted, but Soumet’s real bent was towards 
epic poetry. His most considerable work is a poem inspired 
by Klopstock, La Divine ipopee, which describes the descent of 
Christ into Hades. Under Louis XVIIl. he became librarian 
of Saint-Qoud, and subsequently was transferred to Rambouillet 
and to Compi^gne. He died on the 30th of March 1845, leaving 
an unfinished epic on Jeanne d’Arc. His daughter Gabrielle 
(Mme Beauvain d’Altenbeim)had collaborated with him in some 
of his later works. 

SOUND, ^ subjectively the sense impression of the organ of 

1 Sound ** is an interesting example tA the numerous homony- 
mous words in the English language. In the sense in which it is 
treated in this article it appears in Middle English as soun^ and 
comes through Fr. son from Lat. sonus; the d is a mere addition, 
as in the nautical term ** bound " (outward, homeward bound) for 
the earlier noun,” to make reaoy, prepare. In the adjectival 
meaning, healthy, periect, complete, cniefly used of a deep undis- 
turbed sleep, or of a well-based argument or doctrine, or of a person 
well trainea m his profession, the word is in O. Eng. sund, and appears 
also in Ger. gesund, Du. gezond. It is probably cognate with the 
Lat. sanusy neidthy, whence the Eng. sane, insanity, sanitation,^ 
Ac. Lastly, there u a group of words which etymolo^sts are 4 a^ 
dined to treat as being all forms of the word which in O. E^. ; 

meaning ** swimming.** These words are for (i) the swim-^addcr 
of a fish; (2) a na^ow stretch of water between an inland and 
the ocean, or between an island and the mainland, Ac., ef. SbUKb, 
Trb, below; (3) to test or measure the depth of ai^hi&g,. particu- 
larly the d^in of water in lakes or seas (see SouMDiMa, below). 
As a substantive the term is used of a surgical instrument lor the 
exploratiou of a wound, cavity, Ac., a probe. In these senses 
the word has frequently been referred to Lat. sub unda, under the 
water; and Fr. sombre, gloomy, possibly from sub umbra, benssrth 
the shade, is given as a pasaUeL ; 
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hearing, and objectively the vibratory motion which produces 
the sensation of sound. The physiological and psychical 
aspects of , sound are treated in the article Hearing* In this 
article, which covers the science of Acoustics^ we shall consider 
only the physical aspect of sound, that is, the physical phenomena 
outside ourselves which excite our sense of hearing. We shall 
discuss the disturbanc?e which is propagated from the source 
to the ear, and winch there produces sound, and the modes in 
which various sources vibrate and give rise to the disturbance. 

Smnd is due to Vibrations , — We may easily satisfy ourselves 
that, in every instance in which the sensation of sound is excited, 
the body whence the sound proceeds must have been thrown, 
by a blow or other means, into a state of agitation or tremor, 
implying the existence of a vibratory motion, or motion to and 
fro, of the particles of which it consists.- 

Thus, if a common glass-jar be struck so as to yield an audible 
sound, the existence of a motion of this kind may be felt by the 
finger lightly applied to the edge of the glass; and, on increasing 
the pressure so as to destroy this motion the sound forthwitli 
ceases. Small pieces of cork put in the jar will be found to 
dance about during the continuance of the sound; water or 
spirits of wine poured into the glass will, under the same circum- 
stances, exhibit a ruffled surface. The experiment is usually 
performed, in a more striking manner, with a bell-jar and a 
number of small light wooden balls suspended by silk strings 
to a fixed frame above the jar, so as to be just in contact with 
the widest part of the glass. On drawing a violin bow across 
the edge, the pendulums are thrown off to a considerable dis- 
tance, and falling back are again repelled, and so on. 

It is also in many cases possible to follow with the eye the 
motions of the particles of the sounding body, as, for instance, 
in the ca.se of a violin string or any string fixed at both ends, 
when the string will appear through the persistence of visual 
sensation to occupy at once all the positions which it sucosssively 
assumes during its vibratory motion. ' 

Sound takes Time to Tmw/.— -If we watch a man breaking^tones 
by the roadside some distance away, we can see' the hammer 
fall before we bear the blow. We see the steam issuing from 
the whistle of a distant engine long before we hear the sound. 
We see lightning before we hear the thunder which spreads out 
from the flash, and the more distant the flash the longer the 
interval between the two. The well-known role of a mile for 
every five seconds between flash and peal gives a fair estimate 
of the distance of the lightning. 

Sound needs a Material Medium 1 $ Travel througk,--ln order 
that the ear may be affected by a sounding body there must j 
be continuous matter reaching all the way from the body to the I 
ear. This^ can be shown by su.sp6nding an electric bell in the 
receiver of an air-pump, the wires oonveving the current passing 
through an- Hir-tight cork closing the hole at the top df the 
receiver. These wipes form a matenud channel from the bell 
to the outside air, but if they are fine the sound which they carry 
is hardly a^preoiaUe. If while the air within the receiver is 4it 
atmospheric pressure’ the bell .is set ringing continuously, the 
sound is very audible* But as the air is withdrawn by the pump 
the sound decreases, and when the exhaustion is high the bell 
is almost inaudible. 

Usually air is the medium through which sound travels, but 
it can^ travel through solids or lit^ids. Thus in the air-pump 
experiment^ before c 3 diaustion.it travels through the glass of 
the recel(i^«r,itod the base plate. We may easily resdise its trans- 
mission through a solid by putting the ear against a table and 
scratdiing the wood at some distance^ through a liquid by 
keeping both ears under water in’ a bspth cuid tapping the side of 
the bath. 

Sound is a Disiurhaeue of the Wave Kind^r-'AR sound arises in 
general from vibrating bodies, as it takes time to travd, and as 
the thedium which carries it doef^ not on the whole travel for- 
ward, but subsides into its original' position wHeh the sotmd'ha^^ 
passed, we are forced to cond'ude that the disturbance is of the 
wave kind* .We can at once gather some idea of the nature of 
sound waves in air by considering hb^Hhey are produced by abellr 


Let AH (fig. 1) be a smaU pevtkm of a bdil which vibiatte fio and 
fro from CD to £F and back. As AB movies from CD to £K dt 
pushes forward the layer of air 
m contact with it. That layei’ 
presses against and pushes fbrward 
the next layer and so on. Thus 
a push or a compression of the 
air is transmitted onwards in the 
direction OX. As AB returns 
from EF towards CD the layer of ^ 
air next to it follows it as if it ® 
were pulled back by A-B. Really, 
of course, it is pressed into the 
space made for it by the rest of the air, and flowing into this space 
it is extended. It makes room for the next layer of air to move 
back and to be extended and so on, and an extension, of the air is 
transmitted onwards following the oomprtsssion which has already 
gone out. As AB ^ain moves from CD towards EF another 
compression or push is sent out, as it returns from EF towards CD 
another extension or pull, and so on. Thus waves are propagated 
along OX, each wave consisting of one push and one pull, one wave 
^auating from each completu vibration to and fro of the source 

Cr ova's Disk. — Wt may obtain an excellent representation of 
the motion of the layers of air in a train of sound waves by 
means of a device due to Crova and known as “ Grova’s disk.’’ 
A small circle, say 2 or 3 mm. radius, is drawn on a> card as in 
fig 2, and round this circle equidistant points, say & or 12, ore 



taken. From theserpomth as rentresycirdef aredrewnm 
;sibn,^eaich uM radius greater than the Iksti:^ a fixed tamount^say 
4 or 5 mm* In the %tcre the radius of the iiin«r.'citicie is 3. mm. 
and the radu of circles drawn^ round it ore la, 20^ 

If the figure thus drawn is spun, round its. centre in.>the right 
direction in its own pkme waves appear to travel out from the 
centre along any ra&us. If a second card with a narrow slit 
in it is held in front uf' the ^fiist^ the slit nmimigifrom the centre 
j outwards^ the wave> mutton & ' still more evident. If the. figure 
be photographed as a lantern slide which is mounted so 'as to 
turn round^the wave motioa*» eoocellei^ showman the screer^ 
the compmsioBfi and extensions being represented the 
crowding in aand opening out erihe lines. 

Another iUustration irafforded by a loixg.spiittl of wirewithi20% 
sayafiili Ih diameter aind>flhi a|tikri. It may be Uiing ho by'Shttedb 
isoias tehe faiasteoninUy:. Ifi pmeea 

I pression can be seen running along the spring. 

! itotion 

'of H' k- the&e flhUtwttoRt, to 

and iro . is ' tte dfrebtiMl ’ df '^ivpHgatibK;. ilB. itfai 'disItttSaMMt 


Fig* I. 
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4 ** longitudinal’’ There is no ’’ transverse ’’ disturbance^ that 
is, there is in air no motion across the line of propagation, for 
such motion couH only be propagated from one layer to the 
next by the “ viscous ” resistance to relative motion, and would 
die awa.y at a very short distance from the source. But trails* 
verse disturbances may be propagated as waves in solids. For 
instance, if a rope is fixed at one end and held in the hand at the 
other end, a transverse jerk by the hand will travel as a trans- 
verse wave along the rope. In liquids sound waves are longi- 
tudinal as they are in air. But the waves on the surface of 
a liquid, which arc not of the sound kind, are both longitudinal 
and transverse, Ih* compound nature being easily seen in 
watching the motion of a floating particle. 


Displacement Diagram . — We can represent waves of longitudinal 
displacement by a curve, and this enables us to draw very important 
conclusions in a very simple way. Let a train of waves be passing 
from left to right in the direction ABCJD (fig. 3). At every point 



Fig. 3. 


let a line be drawn perpendicular to AD and proportional to the 
displacement of the particle which was at the point befort; the 
disturbance began. Thus let the particle which was at L be at 
to the right or forwards, at a given instant. Draw LP upward 
and ‘some convenient multiple of U. Let the |)article wliicn was 
at M originally be at m at the given instant, being displaced to 
the left or backwards. Draw downwards, the same multiple 
of Mw. Let N be displaced forward to n. Draw NR the same 
multiple of Nm and upwards. If thisr is done for every point we 
obtain a continuous curve APB^CKD, which represents the dis- 
placement at every point at‘ the given instant, though by a length 
at right angles to the actual displacement and on an arbitrary 
scale. At the points ABCD there is no displacement, and the 
lino AD through these points is called the axis. Forward dis- 
placement is rcpresentcjd by height above the axis, backward 
displacement by depth below it. In ordinary sound waves the dis- 
placeUMKib is very minute, perhaps of the order lo-* cm., so that 
we multiply it perhaps by 100,000 in forming the displacement 
curve. 

Wave Length and Frequtn'cy.^li tHe waves are continuous and 
each of the saiiK; shape they form a “ train,” and the displacement 
curve repeats itself, The'^rtesb distance in which this repetition 
occurs is called the wave-length. It is usually denoted by A. In 
fig. 3, AC = A. If the source makes n vibrations in one second 
it is said to have ” frequency ” n. It sends out n waves in. each 
second. If each wave travels out from the source with velocity 
U the n waves emitted in one second must occupy a length XJ and 
tiierefoiX} U = wA. 

Distribution of Compression and Extension in a Wave , — Let 
be the displacement diagram of a wave travelling from left to ng^. 



FiGi 4. 

At A the air occupies its original position, while at H it is 
towards the right or away from A since HP is above the a»s» 
Between. A and H, then, and about .H, it is extended. At I the d^ 
placement is forward, but since the curve at Q 14 ^ .™ 

axis the diimlacoment is approximately the same for all the jpomts 
close to J. and the air is neither extended nor compr^od, but 


dispiac^ent towards B and again compression. At H, as at J, 
there is neither extension nor comptesfei^. At N the displacement 
is away from C and there is eXtbttrfcfti. The dotted curve represents 
the distribnt^W'df coihbreSsioil by height a^v© the axis, 
extensibti by* dfeptii' bdlew it; CW wb may tako it as repiwenllnig 
the ptessffrbJ-ekoefcte' oi^ei* the hortnal pressure in cOMpresskmi 
defedt iMti it in eXttteWdn.- ^ ^ ^ 

The figure shows that when the curve of displaoerofttw-' 8»p<^ 
dowmio? the xJiwttion of p^pa^gatiofi there is compression, ^d 
the pressuse is ^abovo. the normal, and that when itsk^ up, .there 

gss^£snsi"s » 


A'QBTC' in a very short thne. In that short time the displace- 
ment at H decreases froih HP to HP' or by PP'. The motibn of 
the particle is therefore backwards towards A. At J the displace- 
moat remains the same, or the particle is not moving. At K it 
incr^es by RR' foi^wards, or tne motion is forwards towards B. 
At L the displacemeiit backward decreases, or the motion is fOrwatd. 



At M, as at Jj there is no change, and at N it is easily seen that 
the motion is backward. The distribution of velocity then is 
represented by the dotted curve and is forward when the curve 
is above the axis and backward when it is below. 

Com]iaring figs. 4 and 5 it is seen that the velocity is forward in 
compression and backward in extension. 

The Relations between Displacement, Compression and Velocity . — 
The relations shown by figs. 4 anfl 3 in a general manner, may 
easily be put into exact form. Let OX (fig. 6) be the direction 
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Fig. 6. 

of travel, and let x be the distance of any point M from a fixed point 
O. Let ON ^ X dx. Let MP = y represent the forward dis^ 
placement of the particle originally at M, and NQ *= y -f rfy that 
of the particle cnriginally at N. The layer of air originally of thick- 
ness dx now has thickness dx -f dy, since N is displaced forwards 
dy more than M. The volume dx, then, has increased to dx dy 
of volume 1 lias increased to i -f dyfdx and the increase of vohime 
1 is dyfdx. 

Let £ be the bulk modulus of elasticity, defined as increase of 
pressure -f decrease of volume per unit volume whore the pressure 
increase is so small that this ratio is constant, w the small increase 
of pressure, and — {dy(dx) the volume decrease, then 

E ««/( — dyfdx) or •» /E s* — dyfdx, (i) 

This gives the relation between pressure excess and displacement. 

To find the relation of the velocity to displacement and .pressure 
wf> shall express the fact that the wave travels on carryii^ all its 
conditions with it, so that the displacement now at M will arrive 
at N While the wave travels over mN. Let U be the velocity of 
the wave and let u bo the velocity of the particle originally at N. 
Let IIlN ^ dx ^ Udf. In the time di which the wave takes to 
travel over MN the particle displacement at N changes by OR, 
and QR = — udi, so that QR/MN = — ufU. But QR/Mn = 
dyldx. Then 

a/U « - dyfdx. (2) 

This gives, the velocity of any particle in terms of the displacement. 
Equating (i) and (a) 

Ufa ^ «/E, (3) 

which gives the particle velocity in terms of the pressure excess. 

Cenerally, if any condition ^ in the wave is earned forward 
unchanged wi^ v^city 17 , the change of ^ at a given point in 
time dt is equal to the change of ^ as we go bach mong tEe curve 
a distance ax ~ Vdt at the beginning of di. 


The Characteristics of Sound Waves Corresponding to Loudness, 
Pitch and Quality^^mds differ from each otllei: only in the 
three respects oflbudness, pifcti and^ quility. 

The loudness of the sound brought by a train of waves of 
given wafvfr'length depends on the extent of the* to and^ fro 
e^^rsibfl df fibe aSr particleBi This m obvious : ib we cohcideF 
that the^greatet tffe vibration of the source the gteait^ is‘ the 
excursion of the air in the issuing, wttves, and' the. louder is the 
sound . heard* Hidf • the to.tal' excursion is oaHed^ the ampBtude* 
Thus'itt flg. 4 QJ 4 b the* amplitudSe. Methodsel measurkig/the 
amplitude ih' s^oWnd' waves in air have been devised and' Witt 
be desembed^. latei;. We may say Here the enet^ or thu 
mtensitif ol the sound o£ given wEve^length is proportional 
tb tffe ^tre/re'oM^ ampHimde* 

o)[Jk^lsquntt/ the dupeuds 

dnijb^ ol^'wave^redepiwd blithe ear per Thit IS 

gdueratty^equai tO;the fiusn^ issuing, tromtiie souroe 

sieim#, • mdr equal^^te its >iiequenoy ol^ vibnitieiL 

Experiments, which will be described itiost conVettieWtfj^ i/ftm 
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we discuss methods of determining the frequencies of sources, 
prove conclusively that for a given note the frequency is the 
same whatever the source of that note, and that the ratio of the 
frequencies of two notes forming a given musical interval is the 
same in whatever part of the musical range the two notes are 
situated. Here it is sufficient to say that the frequencies of a 
note, its major third, its fifth and its octave, are in the ratios 
of4:5:6:8. 

'The qualify or timbre of sound, i,e, that which differentiates 
a note sounded on one instrument from the same note on another 
instrumeiil, depends neither on amplitude nor on frequency or 
wave-lengtli. We can onl)’ conclude that it depends on wave 
form, a conclusion fully bf)rTie out by investigation. The dis- 
placement curve of tlie wave:- from a tuning-fork on its resonance 
b )X, or from the human voice sounding 00 ^ are nearly smooth 
and symmetrical, ns in fig. 7c. TJiat for the air waves from a 
violin are probably nearly as in fig, 



Fig, 7. 

Calculation oj the Velocity of Sound W aves in Air . — The velocity 
with which waves of longiiudimd disturbance travel in air or 
in any other fluid can be cak:ulated from the resistance to com- 
pression and extension and the density of the fluid. It is con- 
venient to give this calculation before procee^ng to describe 
the experimental determination of the velocity* in air, in other 
gases and in water, since tlii* calculation serves to some extent 
as a guide in conducting and interpreting the observations. 

The waves from a source; surrounded by a uniform medium at 
rest spread out as spheres with the source us centre. If we take 
one of these spheres a distaue^^ from the source very great as 
compared with a single wave-length, and draw a radius to a 
point on the sphere, then for some little way round that point 
the sphere may be regarded us a plane perpendicular to the 
radius or the line of propt.gation, Ever>’ particle in the plane 
will have the same displacement and the same velocity, and these 
wdll be perpendicular to the plane and parallel to the line of 
propagation. The waves for some little distance on each side 
of the plane will be practically of the same size. In fact, we may 
neglect the divergence, and may regard them as “ plane waves.” 

We shall investigate the velocity of such plane waves by a method 
which is only a slight modilication of a method given by W. J. M. 
Rankine {Phil. Trans., 1W70, p. 277). 

Whatever the form of a wave, we couM always force it to travel 
on with that form unchanged, and with any velocity we chose, 
if we could apply any “ external " force we liked to each particle, 
in addition to the '' internal " force called into play by tlie com- 
pressions or extensions. For instance, if we have a wave with 
displacement curve of form ABC (hg. 8), and we require it to travel 



Fig. 8. 

on in time dt to A'B'C , where AA' Vdt, the displacement of the 
p^uticle originally at M must chang^e from PM to P^M or by PP^ 
TUs change can always effected if we can apply whatever force 
m^ be needed tp produce it. 

We idball investigate the external force needed to make a train 
of plkne waves travel on unchanged in form with velocity U. 

We ahaU) regard the external force as applied in the form of a 
pressure X per square centimetre parallel to the line of propagation 
and varied from point to point as required in order to zdake the dis- 
turbance travel on unchanged in form with the specified velocity U. 
In addition there will be the internal force due to the change in 
volume, and consequent change in pressure, from wnt to point. 

Suppose that the whole of the medium is moved backwards in 
space along the line of propagation so that the undisturbed portions 
travel with the velocity U. The disturbance, or the train 01 waves, 
is then fixed in space, though fresh matter continually enters the 
disturbed region at one end undergoes the disturbance, and then 
ImvQS it at the other end. 


Let A (fig. 9) be a point fixed in space in the disturbed region, 
B a fixed point where the medium is not yet disturbed, the medium 

A B 

., — ,.11 , i-i I.,,.,., , I — I ,, 

Fig. 9. 

moving through A and B from right to left. Since the condition 
of the medium between A and B remains constant, even tliough 
the matter is continually changing, the momentum possessed by 
the matter between A and B is constant. Therefore the momentum 
entering through a square centimetre at B per second is equal to 
the momentum leaving through a square centimetre at A. Now 
the transfer of momentum across a surface occurs in two ways, 
firstly by the carriage of moving matter through the surface, and 
secondly by the force acting between the matter on one side of the 
surface and the matter on the other side. U cubic centimetres 
move in per second at B, and if the density is the mass moving 
in through a square centimetre is p<,U. But it has velocity U, and 
therefore momentum is carried in. In addition there is a 
pressure between the layers of the medium, and if this pressure 
m the undisturbed parts of the medium is P, momentum P per 
second is being transferred from right to left across each square 
centimetre. Hence matter the moving in is receiving on this 
account P per second from the matter to the right of it. The total 
momentum moving in at B is therefore P + p(,U-. Now consider tlie 
momentum leaving at A. If the velocity of a particle at A relative 
to the undisturbed parts is u from left to right, tiie velocity of th(‘ 
matter moving out at A is U ^ w, and liie momentum carried 
out by the moving matter is p(U — But the matter to the 
right of A is also receiving momentum from the matter to the left 
of it at the rate indicated by the force across A. Let tlie excess 
of pressure due to change of volume be «, so that the total 
" internal " pressure is P -f- w. There is also the “ external ” 
applied pressure X, and the total momentum flowing out per 
second is 

X -I- P + w + p{U - tif. 

Equating this to the momentum entering at B and subtracting P 
from each, 

X+&-f-p(U-«)« = PoU«. (4) 

If y is the displacement at A, and if E is the elasticity, substituting 
for w and u from (2) and (3), we get 

But since the volume dx with density pq has become volume dx + dy 
with density p, 

Then ^ + s) = 

or X = (E-/>„U«)<iy/rf*. (5) 

If then we apply a pressure X given by (5) at every point, and move 
the medium with any uniform velocity u, the disturbance remains 
fixed in space. Or if we now keep the undisturbed parts of the 
medium fixed, the disturbance travels on with velocity U if wc 
apply the pressure X at every point of the disturbance. 

If the velocity U is so chosen that E — p„U® = o, then X — o, 
or the wave travels on through the action of the internal forces 
only, unchanged in form and with velocity 

U = ./(E/rt. ((.) 

The pressure X is introduced in order to show that a wave can 
be propagated unchanged in form. If we omitted it we should 
have to assume this, and equation (6) would give us the velocity 
of propagation if the assumption were justified. But a priori we 
are hardly justified in assuming tliat waves can be propagated at 
all, and certainly not justified in assuming that they go on unchanged 
by the action of the internal forces alone. If, however, we put 

on external forces of the reauired t3rpe X it is obvious that any 

wave can be propagated with any velocity, and our investigation 
shows that when if has the value in (6) then and only then X is 
zero everywhere, and the wave will be propagated with that velocity 
when once set going. 

It may be noted that the elasticity £ is only constant for small 
volume changes or for small values of dyfdx. 

Since by demnition E =^^v{dpldv) ^ pldpfdp) equation (6) becomes 

U = ^{dpfdp). (7) 

The value U » >/(E/£) was first virtually obtained by Newton 
{Pfincipia, bk. ii., § 8, props. 48-49). He supposed that in air 
Boyle's law holds in the extensions and compressions, or that 
p = kp, whence dpfdp = ft pjp. His vjdue of the velocity in 
air is therefore 

U mt,J{plp) (Newton's formula). 

At the standard pressure of 70 cm. of mercury or 1,014,000 
dynes / sq. cm., the density of dry air at o^ C. being taken as 
o’ooi293, wo get for the velocity in dry air at o® C. 

Uq aa 28,000 cm.see. (about 920 ft./sec.) 



VELOaXY] 


SOUND 


. 441 


approximately. Newton found 979 ft./sec. But, as we shall see, 
all the detenninations give a value of U® in the neighbourhood of 
33,000 cm./sec., or about 1080 ft./sec. This discrepancy was not ex- 
plained till 1816, when Laplace {Ann. de chimie, 1816, vdl. iii.) pointed 
out that the compres.sions and extensions in sound waves in air 
alternate so rapinly tliat there is no time for the temperature 
inequalities produced by them to spread. That is to say, instead 
of usin^ Boyle's law, which supposes that the pressure changes so 
excc'cdmgly slowly tliat conduction keeps the temperature constant, 
wc must use the adiabatic relation p ^ kf>y, whence 
dpjdp = ykpy~^ » ypfp^ 

and U jss sJitPlp) [I-aplacc's formula]. (8) 

If we take 7 = 1*4 we obtain approximately for the velocity in 
dry air at 0° C. 

U,, = 33,150 cm./sec., 

whicli is closely in accordance with observation. Indeed Sir 
G. G. Stokes [Math, and Phvs. Papers, iii. 142) showed that a very 
sn^ll departure from the adiabatic condition would lead to a 
stifling of the sound quite out of accord with observation. 

If wo put p — kp[i a/) in (8) wc get the velocity in a gas at 


+ of)} 

At o® C. we have U„ = , and hence 


U/ = -f at) 

— L\, (1 + 0*00184/) (for small values of /). (9) 
The velocity then .should be independent of the barometric pressure, 
a result confirmed by observation. 

For two different gases with the same value of 7, but with densi- 
ties at th(i {lame jircssure and temperature respectively pj aiul 
we should have 


IT,/U., = JipM, (10) 

another result confirmed by observation. 

Alteration of form of the IFai'rs when Pressure Changes are Con- 
siderable . — Wlieii the value of dyfdx is not very small E is no longer 
constant, but is rather greater in compression and ruthoi less in 
extension than 7P. This can be seen by considering that the 
relation between p and p is given by a curve and not by a straight 
line. The consequence is that the compre.ssion travels rather 
faster, and the extension rather slower, than at the speed found 
above. 

We may gel some idea ol the effect by supposing that for a short 
time the change in form is negligible. In the momentum equation 
(4) wc may now omit X and It becomes 

« -f- p(U - U)^ - p,U8. 


Let us seek a more exact value for w. If when P changes to P + » 
volume V clianges to V — v, then (P -f «i,)(V — = PV>'» 


t r,/ I 7(7d-l)V‘*\ Pvf 7 4 - 1 U \ 

whence « = + iii — \i + 2.^ j. 

We have U—u—U(i—t(/V)—U(i-‘VfV), since ufV = —dyfdx 
Also since p(V — v) — p^V, or p 


v/V. 

Po/(x — v/V), tlien p(U — u)^ — 


VpoU-(i -v/V), 

Substituting in the momentum equation, we obtain 

’V (‘ + v) + - v) 

whcnce U“ = :^(.+1±J«). 

If U = >sJ{yV/p^) is the velocity for small disturbances, we may 
put Uq for tf m the small terra on the right, and wc liave 

■_) 

or U = U(, -b iiy -f i)w. (ii) 

This investigation is obviously not exact, for it assumes that the 
form is unchanged, i.e. that the momentum issuing from A (fig. 9) 
is equal to that entering at B, an assumjiticn no longer tenable 
■when the form changes. But for very small times the assumption 
may perhaps bo made, and the result at leasi shows the way in which 
tile velocity is affected by the addition ol a small term depending 
on and changing sign with u . It implies that the different parts 
of a wave move on at difliuent rates, so that its form must change. 
As we obtained the result on the supposition of unchanged form, 
we can of course only apply it -for such short lengths and such short 
times that the part dealt witli does not iqjpreciably alter. We see 
at once that, where m = o, the velocity lia.s its " normal " value, 
while where u is positive the velocity is in (jxcoss, and where u is 
negative the velocity is in defect of the normal value. If, then, 
a ^g. 10) represents the displacement curve of a train of waves, 
b will represent the pressure excess and particle velocity, and from 
(11) we see tliat while the nodal conditions of b, with « = o and 
« sa o, travel with vclocit}^ 7/ (E/p), tlie crests exceed that velocity 
by i(7 4- i)«, and the hollows fall short of it by ^(7 4- i)u, 
with tile result that the fronts of the pressure waves become 
steeper and ste^er, and the train b changes into sontetlung 
like c. If the st^noss gets very. groat our investigation ceases 
to apply, and neither experiment nor theory has yet shown what 
happens. Probably there is a breakdown of the wave somewhat 


like the breaking of a water-wave when the crest gains on the next 
trough. In ordinary sound-waves the efiect of the particle velocity 
in ahecting the velocity of transmission must be very 



Exjperiments, referred to later, have been made to find the 
amplitude of swing of the air particles in organ pipes.— Thus 
Mach found an amplitude 0*2 cm. when the issuing waves were 
250 cm. long. The amplitude in the ],ipe was certainly much 
greater than in the issuing waves. Lei us take the latter as 'o*i mm. 
in the waves — a very extreme value. The maximum particle 
velocity is iirna (where n is the fretjuency and a the amplitude), 
or 2ir«’U/x. This gives maximum u ^ about 8 cm./sec., which 
I would not seriously change the form of the wave in a few wave- 
lengths. Meanwhile the waves are spreading out and the value 
of u is falling in inverse proportion to the distance from the source, 
so that very soon its effect must become negligible. 

In loud sounds, such as a peal of thunder from a near flash, or 
' the report of a gun, the effect may be considerable, and the rumble 
of the thunder and the prolonged boom of the gun may perhaps 
be in part due to the breakdown of the wave when the crest ol 
maximum pressure has moved up to the front, though it is probably 
due in part also to echo from the surfaces of heterogeneous masse;? 
of air. But there is no doubt that with very loud explosive sounds 
the normal velocity is quite considerably exceeded. Thus Regnault 
in his classical experiments (described below) found that the velocity 
of the report of a pistol carried through a pipe diminished with the 
intensity, and his results have been confirmed by J, Violle and T. 
Vautier (sec below). W. W. Jacques {Phil, Mag,, 1879, 7, p. 219) 
investigated the transmission of a report from a cannon in different 
directions; he found that it ro.se to a maximum of 12O7 at 70, 
to 90 ft. in the rear and tlien fell off. 

A very curious observation is recorded by the Rev. G. Fisher 
in an appendix to Captain Parry's Journal of a Second Voyage to 
the Arctic Regions. In describing experiments on the velocity of 
sound he states that " on one day and one day only, February 9, 
1822, the officer's word of command ‘ fire ' was several times heard 
distinctly both by Captain Parry and myself about one beat of the 
chronometer [nearly half a second] after the report of the gun." 
This is hardly to be explained by equation (11), for at the very front 
of the disturbance w = o and tho velccily should be normal. 

The Energy in a Wave Train . — The energy in a train of waves 
carried forward with the waves is partly stram or potential energy 
due to change of volume of the air, partly kinetic energy due to the 
motion of the air as the waves jmss. We shall show that if w*e 
sura these up for a whole wave the potential energy is equal to 
the kinetic energy. 

The kinetic energy per cubic centimetre is ^pu^, where p is the 
density and u is the velocity of disturbance due to the pc.feSi.ge ol 
the wave. If V is the undisturbed volume of a small portion ol 
the air at the undisturbed pressure P, and if it beannes V — i 
when the pressure increases to P -f 6, the average pressure during 
the change may be taken as P 4- since the pressure excess lor 
a small change is proportional to the change. Hence tiie work 
done on the air is (P -f- Jw)t;, and the work clone ptr cubic centi- 
metre is (P 4- \&)vfV. The term Pt^/V added up lor a complete 
wave vanishes, for P/V is constant and Iv ~ o, since on the whole 
the compression equals the extension. We have tlien only to con- 
sider the term 

But vfV « ^ from equation (2), 
and w = E«/U from equation (3). 

Then j[«t//V *= JEm*/U* «= ipu^ from ^u^rion (Q. 

Then in the whole wave the potential energy equals the kmetip 
energy and the total energy in a complete wave in a column 1 sq. cm. 

cross-section is W * puHx, 
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We may find hiere the vaftne oi this we'he^ a ifftin of waves 
in which the displacement ie represented by a sine curve et amplitude 

a, viz. y - a sin ^ U/). For a discussion of Ihis type of wave, 

see below, * 


We have 


- sr: — 


dt 


^Ua cos -^{x — U^), 


( 12 ) 

(13) 


and f* P cos“ - Vt)dx 

Jo J 0 ^ 

The energy per cubic centimetre on the average is 

and the enei^y |>assing per second through 1 sq. cm. perpendicular 
to the line of propagation is 

2pir2U«aBA2 (14) 

The Pressure of Sound Sound waves, like light waves, 

exercise a small pressure against any suiiace upon which they im- 
pinge. The existence of this pressure lias oeen dcmonstratcjd 
experimentally by W. Altberg (Ann. der P/rm'A, 1003, ii, p. 405). 
A small circular disk at one end of a torsion arm formed part of 
u solid wall, but was free to move through a hole in the wall slight ly 
larger than the disk. Wlien intense sound waves impinged 011 the 
wall, the disk moved back through the hole, and by an amount showing 
a pressure of the order given by the following investigation : — 
Su])])ose that a train of waves is incident normally on the surface 
S (fig. 11), and that they are absorbed tliere without reflection. 

Let ABCD be a column of air 
1 sq. cm. cross-section. The 
pressure on CD is equal to the 
momentum which it receives per 
second. On the whole tlie air 
witliin ABCD neither gains nor 
lo.se8 momentum, so that on the 
whole it receives as much 
through AB as it gives up to Cl), 
If F is the undisturbed pressure 
and P d « the pressure at AB, 

the momentum entering through AB per second is (P -f a-f 
.But Vdi ss P is the normal pressure, and as we only wish to find 
the excess we may leave this out of account. 

The excess pressure on CD is therefore Jj (fi -f But the 

values of « + pM* which occur successively during the sc'coud 
at AB exist simultaneously at the beginning of the second over 
the distance U behind AB. Or if the conditions along this distance 
U could be maintained constant, and we could travel back along 
it uniformly in one second, we should meet all the conditions actually 
arriving at AB and at the same intervals. If then is an element 
of the path, putting dt ^ df/U, wc have the average excess ot 
pressure 

t- - IQ + pM®)d{. 

Here is an aclu.il length in the disturbance. We have S> and u 
expressed in terms of the original length dx and the displacement 
dy so that we must put = dx -(- Jy =j (i + dyjdx)dx, and 
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Experimented Determinations of the Velocity of Sound. 

Aa obvious method if determining the velocity of sound 
in consists m starting some sound; say by bring a gun, and 
stationing an observer at some measured distance from the 
gun. The observer measures by a clock or chronometer the 
time elapsing between the receipt of the flash, which passes 
practically instantaneously, and the receipt of the report. The 
distance divided by the time gives the velocity of the sound. 
The velocity thus obtained will be affected by the wind. For 
instance, William Derham (^PhiL Trans., 1708) made a series 
of observations, noting the time taken by the report of a cannon 
fired on Blackheath to travel across the Thames to Upminster 
Church in Essex, i2i m. away. He found that the time varied 
between 55 J seconds when the wind was blowing most strongly 
with the sound, to 63 seconds when it was most strongly against 
the sound. The value for still air he estimated at 1142 ft. per 
second. He made no correction for temperature or humidityw 
But when the wind is steady its effect may be eliminate.d by 
“ roriproail ” observations, that is, by ol).scrvations of the time 
of passage of sound in each direction over the measured distance. 

Lot D be the distance, U the velocity of sound in still air, and 
w the velocity of the wind, supposed for simplicity to blow directly 
from one station to the other. Let T, and T„ be the observed times 

. D/Tj and 


Fig. II, 


■ i(Ti + Tg), tliis is very 




[! + ■ 

We have already found that if V changes to V — v 

« = 7P (v + — w - (- di + — U) I 

since v/V =* — dyfdx. 

Wc also have pu‘' Po<<*/(^ + dyjdx). Substituting these values 
and neglecting powers of dyjdx above the second we get 




But 




putting (dyjdk)^ 


I o since the sum of the displacements « o. Then 
(«/U)*, we have 


' i(T + *) average energy per cubic centimetre, 


(15) 


a result first published by Lord Kayleigh (Phil. Maq., 1905, 10, 

train of waves is reflected, the value of p at AB will be the 
sum of the values for the two trains, and will, on the average, be 
doubled. The pressure on CD wfil therefore be doubled. jBut 
the ene»y win also be doubled^ So that (13) stifi* gives the average 
excess of pressure. 


1 

of passage in the two directions. We have U -{• w : 

U — ti; =s D/Tj. Adding and dividing by 2 

If T, and To are nearly equal, and if T « 
nearly U -= D/T. 

The reciprocal method was adopted in 1738 by a commission 
of the French Academy {Memoires de Vacademie des sciences^ 
1738). Cannons were fired at half-hour intervals, alternately 
at Montmartre and Montlhery, 17 or 18 m. apart. There were 
also two intermediate stations at which observations were 
made. The times were measured by pendulum clocks. The result 
obtained at a temperature about 6® C. was, when converted to 
metres, U = 337 inetres/second. 

The tlieoreticid investigation given above shows tliat if U 
is the velocity in air at f C. then the velocity Uo at 0° C. in the 
same air is independent of the barometric pressure and tliat 
U« = U/(i 4* 0*00184^), whence U„ — 332 met./scc. 

m 1822 a commission of the Bureau des Longitudes made 
a series of experiments between Montlhery and Villcjuif, ii m. 
apart. (Cannons were fired at the two stations at intervals 
of five minutes. Chronometers were used for timing, and the 
result at 15*9® C. was U 340*9 met./scc., whence U,, ^ 330-6 
mct./sec. (F. J. D. Arago, Connaissance des temps, 1825). 

When the measurement of a time interval depends on asi 
observer, his “ personal equation ” comes in to affect the 
estimation of the quantity. This is the interval between the 
arrival of an event and his perception that it has arrived, or 
it may be the interval between arrival and his record of the 
arrival. This personal equation is different fordifferent observers* 
It may differ even by a considerable fraction of a second* 
It is different, too, for different senses with the same observer, 
and different even for the same sense when the external stimuli 
differ in intensity. When tlie interval between a flash and a 
report is measured, the personal equations for the two arrivals 
are, in all probability, different, that for the flash being most 
likely less than that for the sound. In a long series of experi- 
ments carried out by V. Regnault in the years 1862 to 1866 on 
the velocity of sound in open air, in air in pipes and in varies 
other gases in pipes, he sought to eliminate personal equation 
by dispensing with the human element in the observations, 
using electric receivers as observers. A short account of these 
experiments is given in PhiL Mag., 1868, 35, p. 161, and the 
full account, which serves as an excellent«xample of the extra- 
ordinary care and ingenuity of Regnault’s work, is given in the 
Mimoires de Vacademie des sciences, 1868, xxxvii. On page 
459 of the Mhneire will be found a list of previous careful 
experiments on the velocity of sound . 

In the open^ir exjperiments the receive consisted of a IjE^gp 
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cone having a thin india-rubber membrane stretched over its 
narrow end. A small metal disk was attached to the centre 
of the membrane and connected to earth by a fine wire. A metal 
contaCt-piece adjustable by a screw could be made to just touch 
a point at the centre of the. disk. When contact was made it i 
completed an electric circuit which passed to a recording station, 
and there, by means of an electro-magnet, actuatea a style 
writing a record on a band of travelling smoked paper. On 
the same band a tuning-fork electrically maintained and a 
seconds clock actuating another style wrote parallel records. 
The circuit was continued to the gun which served as a source, 
and stretched across its muzzle. When the gun was fired, 
the circuit wa.s broken, and the break was recorded on the paper. 
The circuit was at once remade. When the wave travelled 
to the receiver it pushed back the disk from the contact-piece, 
and this break, too^ was recorded. The time between the breaks 
could be measured in seconds by the clock signals, and in 
fractions of a second by the tuning-fork record. The receiving 
apparatus had what we may term a personal equation, for the 
break of contact could only take place when the membrane 
travelled some finite distance, exceedingly small no doubt, 
from the contact-piecc. Hut the apparatus was used in such a 
way that this could be neglected. In some experiments in 
which contact was made instead of broken, Rcgnault determined 
the personal equation of the apparatus. 

To eliminate wind as far as possible reciprocal firing was 
adopted, the interval between the two firings being only a few' 
seconds. The temperature of the air traversed and its humidity 
were observed, and the result was finally corrected to the velocity 
in dry air at o'* C. by means of equation (lo). 

Kegnaiilt used two diltcronl distances, viz. 1280 metres and 2445 
iCfitree, obtaining from the first Uq — 331 *37 n^et./sec. ; but the 
number oi oxpcriracnt.s over the longer distance was greater, and he 
appears to have put more confidence in the result from them, viz. 

U„ = 33071 met. /sec. 

In the Phil. Trans., 1872, TO2, p. i, is given an interesting deter- 
mination made by E, J. Stone at the Cape of Good Hope. In this 
exjjennieiii the personal equations of the observers were deter- 
mined auU allowed for. 

Velocity of Somd in Air and other Gases in Pipes.— the 
memoir cited above Rcgnault gives an account. of determinations 
of the velocity in air in pipes of great length and oh diameters 
ranging from o*io8 metres to i*i metres. He used various 
sources and the method of electric registration. He found 
that in all cases the velocity decreased with the diameter. The 
sound travelled to and fro in the pipes several times before the 
signals died away, and he found that the velocity decreased 
wrth the intensify, tending to a limit for very ft^lc sounds, 
the limit being the same whatever the. source. This limit for 
a diameter i*i m. was ^ 330*6 met. /sec., while for a diameter 
o’io8 it was Uq = 324*25 met./aec. 

Rcgnault also set up a shorter length of pipes of diwnctfsr 
o’io8 m. in a court at the College de France, and with this 
length he could use dry air, vary the pressiare, and ^l with other 
gases. He found tliat within wide limits the velocity was inde- 
pendent of the pressure, thus confirming the tlwory. Com- 
paring tho velocities of sound U, and in two different gases 
with densities pj and at the same ten^eratuie . and pressure, 
and with ratios of specific heats yi, 72, theory gives 

This formula was very nearly confiirmed- for hydrogen, carbon 
dioxide and nitrous oxide. 

J. Vicdle and T. Vautier {Ann. cMm. phys., 1890, vol. t>9) 
made observations with a tube 0*7 m. in diameter, and, 
using Regnault^ apparatus, found that the yelocity oouid >be 
reprOsentedhy ' 

33T*3<t +C n/P), 

where F is t^e mean e^fcess of pressure a ve tfce hor^. 
According to von HelpHoltz.and Kjirclihoff the velocity in a 
tube.&hould be less than that m free air by a quantity dtpending 
on the diameter of the tube, the, freqjdency of note used, 
f;|^e yijifiosity. ox; thp vol* ij. S 347-8). 
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Correctinj[ the velocity obtained in the 0*7 m. tube by Kirch- 
hofl’s fqmmla, Violle and Vautier found for the velocity in open 
mr at 0® C. 

Ho — 33* *10^ met. sec. ' 

with a probable error estimated at ± o*io metre. 

It is obvious from the various experiments that the velocity 
of .sound in dry air at o® C. is not yet known with very great 
accuracy. At preset we cannot assign a more oxax:t ^ue 
than 

Uq 8SX metre! per leooad. 

Violle and Vautier made some later experiments on the 

f iropagation of musical sounds in a tunnel 3 metres in diameter 
Ann. chim. phys.^ 1905, vol. 5). They found that the velocity 
of propagation of different musical sounds was the same. 
Some curious effects were observed in the formation of har- 
monics in the rear of the primary tone used. These have yet 
to find an explanation. 

Velocity of Sound in Water. — ^The velocit>^ in water was 
measured by J. D. Colladon and J. K. F. Sturm {Ann. chim. 
phys., 1827 (2), 36, p. 2^36) in the water of Lake Geneva. A bell 
under water was struck, and at the same instant some gunpowder 
was flashed in air above the bell. At a station more than 
13 kilometres away a sort of big ear-trumpet, closed by a mem- 
brane, was placed with the membrane under water, the tube 
rising above the surface. An observer with his ear to the tube 
noted the interval between the arrival of flash and sound. The 
velocity deduced at 8*1® C. was U = 1435 met./sec., agreeing 
xery closclv with the value calculated from the formula 
U*-* = E/p. ' 

Experiments on the velocity of soimd in iron have been made 
im lengths of iron piping by J. B. Biot, and on telegraph wires 
by Wertheim and Brequet. The experiments were not satis- 
factory, and it is sufficient to say that the results accorded 
rouglily with the value given by theory. 

Reftnciim af Saundi 

Wheji a wave of sound meets a surface separating two moffla 
it is in part reflected, travelling, back from the surface into the 
fir.st medium again with the veloci^ with which it approached. 
Echo is a familiar exaniple of this. The laws of reflection of 
sound are identic^ with those of the reflection of light, viz. (i) 
the planes of incidence and' reflection are coincident, and (2) 
the angles of incidence and reflectiori are equal. Experiments 
may be made with plane and curved mirrors to verify these 
laws, but it is necessary to usfe short Waves, in order to diminish 
diffraction effects. For instance, a ticking watch may he put 
at the focus of a large concave metallic mirror, which sends a 
parallel “ beam " of sound to a second concave mirror facing 
the first. If an oar-trumpet is placed at the focus of the second 
mirror the ticking may be heard easily, though it is quite in- 
audible by direct waves. Or it may be revealed by pWing a 
sensitive flame of the kind described below with its noZzlo at 
the focus. *rhe flame jumps down at every tick. 

Examples of reflection of sound in buildings are ohty too 
frequent. In latge halls the words of a spe^er are echoed 
or reflected from flat walls or roof or floor; and these reflected 
sounds follow the direct sounds at such an interval that syllables 
and words dveriap, to the confusion of the speech and the 
annoyance of the audience. 

Somt curious examples of echo are given in Herschel’s article 
on ** Sound ** in the Encyclopaedia Metropolitana^ but it appears 
that he is in error in one case. stat^ that in the whisp^ing 
gallery in St Paul’s, London, '‘the f^test sound is faitliluily 
conveyed from one side to the other of the dome bvit is not heard 
at any intermediate point.” In some domes, for instance in 
a domie at th^ university of Birmingham, a sound from one end 
of, a dimeter is heard very much more loudly 'qt^-dese-to 
thd QtiSi* chd of the diameter t^ian. elsewhere, but in St Paul’s 
Lord" Rtiyleigh found that /' the abnorm^ budness with which 
a whisper is heard is nbt confined to the position diametrically 
; opposite to . that oasuplied by the wHJsb^ and therefore, it 
^ w^ld depend materially uj;)on the symmej^ 
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of the dome. The whisper seems to creep round the gallery 
horizontally, not necessarily along the shorter arc, but rather 
along that arc towards which the whisperer faces. This is a 
consequence of the ver>' unequal audibility of^a whisper in front 
and behind the speaker, a phenomenon which may easily be 
observed in the open air ” {Sound, ii. § 287). 


Let fig. 12 represent a horizontal section of the dome through 
the source P. Let OPA be the radius 
through P. Let PQ represent a ray 
of sound making the angle 9 with the 
tangent at A. Let ON( rs OP cos 9 ) 
be the perjxmdicular on PQ. Then 
th(' it.’flented ray QK and the ray 
reflected at R, and so on, will all 
touch the circle drawn with ON as 
radius. A ray making an angle less 
iJioii 0 with the tangent w'lll, with 
its reflections, touch a larger circle. 
Hence all rays between i- 0 will be 
confine 1 in the space between tin; 
outer dome and ‘a circle of radius 
OP covS 5f, and the weakening of in 
tciihity will be chiefly clue to vertical 
spreading. 



Rayleigh points out that this clinging of the sound to the 
surface of a concave wall does not depend on the exartncs.s of the 
^herical form. He suggests that the propagation of earthquake 
disturbances is probably affected by the curvature of the surface 
of the globe, which may act like a whispering gallery. 

In some cases of echo, when the original sound is a compound 
musical note, the octat'e of the fundamental tone is reflected 
much more strongly than that tone itself. This is explained 
by Rayleigh (.SoMwc/, ii. § 296) as a consequence of the irregu- 
larities of the reflecting surface. The irregularities send back a 
scattered reflection of the different incident trains, and this 
scattered reflection becomes more copious the shorter the wave- 
length. Hence the octave, though comparatively feeble in the 
incident train, may predominate in the scattered reflection 
constituting the echo. 

Refraction of Sounds 

When a wave of sound travelling through one medium meets 
a second medium of a different kind, the vibrations of its own 
particles are communicated to the particles of the new medium, 
so t^t a wave is excited in the latter, and is propagated through 
it with a velocity dependent on the density and elasticity of the 
second medium, and therefore differing in general from the 
previous velocity. The direction, too, in which the new wave 
travels is different from the previous one. This change of 
direction is termed refraction, and takes place, no doubt, accord- 
ing to the same laws as does the refraction of light, viz. (i) The 
new direction or refracted ray lies always in the plane of incidence, 
or plane which contains the incident ray {i,e, the direction of 
the wave in the first medium), and the normal to the surface 
separating the two media, at the point in which the incident 
ray m^ts it; (2) The sine of the angle between the normal and 
the incident ray bears to the sine of the angle between the normal 
and the refracted ray a ratio which is constant for the same 
pair of media. As with light the ratio involved in the second 
law 1^ always equal to the ratio of the velocity of the wave in 
the first medium to the velocity in the second; in other words, 
the sines of the angles in qyestion are directly proportional to 
the velocities. 

I^nce sound rays, in passing from one medium into another, 
are bent in towards the normal, or the reverse, according as the 
velocity of propagation in the former exceeds 
or falls short of that in the latter. Thus, for 
instance, sound is refracted towards the per- 
pendicular when passing into air from water, 
or into carbonic acid gas from air; the 
converse is the case when the passage takes 
place the opposite way. 

It further follows, as in the analogous case 
^ of tha-t there is a certain angle termed 

. the criHed angle, whose sine is found by dividing tne less by 



the greater velocity, such that all rays of sound meeting tJie 
surface separating two different bodies will not pass onward, 
but suffer total reflection back into the first body, if the 
velocity in that body is less than tliat in the other body, and 
if the angle of incidence exceeds the limiting angle. 

The velocities in air and water being respectively 1090 and 
4700 ft. the limiting angle for these media may be easily shown 
to be slightly above 154°. Hence, rays of sound proceeding 
from a distant source, and therefore nearly parallel to each other, 
and to PO (fig. 13), the angle POM being greater than 15^°, will 
not pass into the water at all, but suffer total reflection. Under 
such circumstances, the report of a gun, however powerful, 
should be inaudible by an ear placed in the water. 

Acoustic Lenses . — As light is concentrated into a focus by a 
convex glass lens (for which the velocity of light is less than for 
the air), so sound ought to be made to converge by passing 
through a convex lens formed of carbonic acid gas. On the 
other hand, to produce convergence with water or hydrogen gas, 
in both which the velocity of sound exceeds its rate in air, Ihe 
lens ought to be concave. These results have been confirmed 
experimentally by K. F. J. Sondhauss {Pogg. Ann., 1852, 85. 
p. 378), who used a collodion lens filled with carbonic acid. He 
found its focal length and hence the refractive index < f tlie 
gas, C. Hajech {Ann. chim. phys., 1858 (iii.), vol. 54) lLo 
measured the refractive indices of various gases, usii'. - a pri.sm 
containing the gas to Ixi experimented on, and he found that the 
deviation by the prism agreed very closely with the theoretical 
values of sound in the gas and in air. 

Osborne Reynolds (Pror. Roy. Soc., 1874, 22, p. 53i)first pointed 
out that refraction would result from a variation in the tempera- 
ture of the air at different heights. The velocity 
of sound in air is independent of the pressure, J*®^*'**^"*^ 
but varies with the temperature, its \alue at P 
being as we have seen 

U = Uo(i 4- Jfirf), 

where is the velocity at 0“ C., and a is the coefficient of 
expansion *00365. Now if the temperature is higher overhead 
than at the surface, the velocity overhead is greater. If a wave 
front is in a given position, as a i (fig. 14), at a given instant 



the upper part, moving faster, gains on the lower, and the front 
tends to swing round as shown by the successive positions in 
a 2, 3 and 4 ; that is, the sound tends to come down to the 
surface. This is well illustrated by the remarkable horizontal 
carriage of sound on a still clear frosty morning, when the 
surface layers of air are decidedly colder than those al)ove. 
At sunset, too, after a warm day, if the air is still, the cooling 
of the earth by radiation cools the lower layers, and sound 
carries excellently over a level surface. But usually the lower 
layers are warmer than the upper layers, and the velocity below 
is greater than the velocity above. ' Consequently a wave front 
such as b 1 tends to turn upwards, as shown in the successive 
positions b 2, $ and 4. Sound is then not so well heard along 
the level, but may still reach an elevated observer. On a hot 
summer’s day the temperature of the surface layers may be 
much higher than that of the higher layers, and the effect on 
the horizontal carriage of sound niay be very marked. 

It is well known that sound travels far better with the wind 
than against it. Stokes showed that this effect is one of 
refraction, due to variation of velocity of the air 
from the surface upwards {Brit Assoc. Rep.,^iS^j, p. 

22). It is, of course, a matter of common observation ^ 
that the ?vind increases in velocity from the surface upwards. 
An excellent illustration of this increase was pointed out by 
F. Osier m the shape of old clouds; their upper portions always 
appear dragged forwiird and they ‘lean over^ as it w^e, fn.tha 
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direction in which the’ wind is going. The same kind of thing 
happens with sound-wave fronts when travelling with the 
wind. 

The velocity of any part of a wave front relative to the ground 
will be the normal velocity of sound -|- the velocity of the wind 
at that point. Since the velocity increases as we go upwards 
the front tends to swing round and travel downwards, as shown 
in the successive positions fl i, 2, 3 and 4, in fig. 14, where we 
Dust suppose the wind to be blowing from left to right. But 
A the wind is against the sound the velocity of a point of the 
wave front is the normal velocity — the wind velocity at the 
Jkoint, and so decreases as we rise. Then the front tends to 
.“^wing round and travel upwards as shown in the successive 
positions ^ I, 2 3, and 4, in fig. 14, where the wdnd is travelling 
from right to left. In the first case the waves are more likely 
to reach and be perceived by an observer level with the source, 
w’hile in the second case they may go over his head and not be 
heard at all. 
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Diffraction of Sound Waves,- 

Many of the Well-known phenomena of optical diffraction 
may be imitated with sound waves, especially if the waves 
be short. Lord Rayleigh {Scientific Papers, iii. 24) has given 
various examples, and we refer the reader to his account. 
We shall only consider one interesting case of sound diffraction 
which may be easily observed. When we are walking past a 
fence formed by equally spaced vertical rails or overlapping 
bdards, we may often note that each footstep is followed by a 
musical ring. A sharp clap of the hands may also produce the 
effect. A short impulsive wave travels towards the fence, and 
each rail as it is reached by the wave becomes the centre of a 
new secondary wave sent out all round, or at any rate on the 
front side of the fence, 

FED C B'^A 



Fig. 13. 

Let S (fig. 15) be the source very nearly in the line of the rails 
ABCDEF. At the instant that the original wave [reaches F the 
wave from E has travelled to a circle of radius very nearly equal 
to EF— not quite, as S is not quite in the plane of the rails. The 
wave from D has travelled to a circle of radius nearly equal to DF 
that from C to a circle of radius nearly CF, and so pn. As these 
secondary waves " return to S their distance apart is nearly equal 
to twice the distance between the rails, and the observer then hears 
a note of wave-length nearly 2EF. But if an observer is stationed 
at S' the waves will be about half as far apart and will reach him 
with nearly twice the frequency, so that he hoars a note about an 
octave higher. As he travels further round the frequency increases 
Still more. The railings in fact do for sound what a diflEraction 
grating does for light. 

Frequency and Pitch 

' Sounds may be divided into noises and musical notes. A mere 
noise is an irregular disturbance. If we study the source produc- 
ing it we find that there is no regularity of vibration. A musical 
note always arises from a source which has some regularity 
jf vibration, and which sends equally spaced waves into the 
air. A given note has always the same frequency, that is to say, 
the hearer receives the same number of waves per second what- 
ever the source by which the note is produced. Various instru- 
ments have been devised which produce any desired note, and 
which are provided with methods of counting the frequency 
of vibration. The results obtained fuUy confirm the general 
law that “ pitch,” or the position of the note in the musical scale, 
depends solely on its frequency. We shall now describe some 
of the methods of determining frequency. 

Savart*8 toothed wheel apparatus, named after Bftliz Savart 
a French physicist and surgeon, consists of a brass 
el, whose edge is divided into a number of equal projectiiig 


^th distributed uniformly over the circumference, and which is 
capable of rapid rotation about an axis peri^endicular to its plane 
and passing through its centre, by means of a scries of multiplyine 
whee s the last of which is turned round by the hand. Tffe toothed 
wheel being set m motion, the edge of a card or of a funnel-shaped 
piwe of common potepaper is held again.st the teeth, when a note 
the rapidly succeeding displacements 
of the mr in its vicinity. The pitch of this note will rise as the rate 
01 mtation increases, and becomes steady when that rotation is 
maintain^ unifom. It may thus be brought into unison with 
any sound of which it may be required to determine the correspond- 
ing number of vibrations per second, as for instance the note A, 
three octavra higher than the A which is indicated musically by 
a small circle placed between the second and third lines of the 
G clef which A is the note of the tuning-fork usually employed for 
regulating concort-pitch. Ag may be given by a piano. Now 
suppo^ that the note produced with Savart^s apparatus is in unison 
with Ay, when the experimenter turns round the first wheel at the 
rate of 60 turns per minute or one per second, and that the cir- 
cumferences of the various multiplying wheels are such that the 
toothed wheel is thereby increased 44 times, 
then the latter wheel will perform 44 revolutions in a second, 
and l^ce, if the number of its teeth he 80, the number of taps 
imparted to the card every second will amount to 44 x 80 or ^520. 
This, therefore, is the number of vibrations corresponding to the note 
Ag. If wc divide this by or 8, we obtain 440 as the number of 
vibrations answering to the note A. If, for the single toothed 
wheel, be subsptuted a set of four with a common axis, in which 
the teeth are in toe ratios 4 : 5 : 6 : 8, and if the card te rapidly 
passed along their edges, we shall hear distinctly produced the 
fundamental chord C, E, G, C, and shall thus satisfy (Sttrselves 
C, E; C, G and C. Q are ^ and 2 r^pectively. 
Neither this instrument nor the next to be descrilied is now used 
for exact work; they merely serve as illustrations of the law of 
pitch. 

The siren of L, F. W. A. Seebeck (1805-1849) is the simplest form 
of apparatus thus designated, and consists of a large circular disk 
mounted on a central axis, about which it may be made 
to revolve with moderate rapidity. This disk is per- Steb 9 ck*§ 

foratod with small round holes arr in circles 

about the centre of the disk. In the first se* ,es of circles, reckoning 
frem the centre the openings areso made as to divide the respective 
circuniferonces, on which they are found, in aliquot parts bearing 
to each other the ratios of toe numbers 2, 4, 5, 6, 8, 10, 12 16 20 
*!•. second series consists of circles* each oi 

which IS formed of two sets of perforations, in the first circle arranged 
as 4 : 5, in the next as 3 : 4, t^n as 2 : 3, 3 : 5, 4 : 7. in the outer 
SOTes IS a circle divided by perforations into four sets, the numbers 
of ^iquot parts being as 3 : 4 : 5 : 6, followed by others which we 
need not further refer to. 

The disk l^ing started, then by means of a tube hdd at one end 
between the lips, and applied near to the disk at the other, or more 
easily with a common bellows, a blast of air is made to fall on the 
part of the disk which contains any one of the above circles. The 
cuirent being alternatolv transmitted and shut off, as a hole passes on 
and oft the aperture of the tube or beUows, causes a vibratory motion 
of toe air, whose frequency depends on the numberof times persecond 
that a perforation passes the mouth of the tube. Hence the note 
produced with any given circle of holes rises in pitch as the disk 
revolves more rapidly; and if, the revolution of the disk being kept 
as steady as pebble, the tube be passed rapidly across the circles 
of the first sotito, a series of notes is heard, which, if the lowest 
be denoted by C, fom the sequence C, Q, k,. Gj, Cg, &c. In like 
manner, the first circle m which we have two sets of holes dividing 
the circumference, the one into say 8 parts, and the other into 10 
or in ratio 4:5, the note produced is a compound one, such as would 
be obtained by striking on the piano two notes separated by the 
interval of a major third (|). Similar results are obtainable by 
means of toe remaifiing penorations. 

A still simpler form of siren may be constituted with a good 
spinmng-top a perforated card disk, and a tube for blowing with. 

The siren of C Cagniard de la Tour is founded on the same pnnciple 
M the pr^eding. It consists of a cylindrical chest of brass, toe 
base of which is pierced at its centre with an opening 
in which is fixed a brass tube projecting outwards, and ^ 
intended for suppling toe cavity of the cylinder with 
compressed air or other gas, or even liquid. The top " 

^ u 1 “ formed of a plate perforated near its edge 

by holes distributed uniformly in a circle concentric with the 
plate, and which are cut obliquely through the thickness of, the 
plate Immedmtely above this fixed plate, and almost in contact 
with it, IB another of the same dimensions, and furnished with the 
same number, », of openings similarly placed, but passing obliqudv 
through in an opposite direction from those in toe plat thr- 
one set being inclined to toe left, the other to the right. 

TWs second plate is capable of rotation about an axis per- 
pendieulM to its plane and passing through its centoe. Now, let 
the movaUe plate be at any time in a powtion such that its lioles 
are immediately above those in the fixed plate, and let the bellows 
by which aar is forced into the cylinder (air, for simplicity, being 
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ti6 be the iluia! etnployecl) be put in action; then ihe air 
in 'its passagfc will strike the side of each opening in the movaUe 
plate in on oblique direction (as shown in 
fig. lO), and will t^refore urge the latter 
to rotation round its centre. After i^ath 
S of a revolution, the two sots of perforations 
will again coincide, the lateral inq^ulse of 
jTjq, the air repeated, and hence the rapidity 

of rotation increased. This will go on 
Continually as long as air is supplied to the cylinder, and the 
Velocity of rotation of the upper plate will be accelerated up to a 
certain maximum, at which it may be maintained by ktaeping the 
force of the current constant. 

Now, it is evident that each coincidence of the perforations in 
the two plates is followed by a non- coincidence, during which the 
air-current is shut ofi, and that consequently, during each revolution 
of th(j upper plate, there occur n alternate passages and interceptions 
of the current. Hence arises the same number of successive im- 
pulses of the external air immediately in contact with the movable 
plate, which is thus tlirown into a state of vibration at the rate of 
« for e*very revolution of the plate. The rcisult is a note whose 
pitch rises as the velocity of rotation increaRes, and becomes !#toady 
when that velocity reaches its constant vakie. If, then, we can 
determine the number m of revolutions performed by the plate 
in every second, we shall at once have the number of vibrations 
per second corresponding to the audible note by multiplying nt by rt. 

For this purpose the axis is furnished at its upper (part with a 
screw working into a toothed wlioel, and driving it round, during 
each revolution of tiie plate, through a space equal to the interval 
between two teeth. An imlex resembling the hand of a watoh 
partakes of this motion, and points sucoosaivcly to the division* 
of a graduated dial. On the comphtion of each revolution of tins 
toothed wheel (which, if the uumto of its teeth ‘be loo^ ^^nll com- 
prise loo revolutions of the movable plate), a projecting pin fixed 
to it catches a tootli of another tootiied wheel and i-twas it round, 
and with it a corresponding index wluch thus xecords the number 
of turns of the first toothed wheel. As an example of the applica- 
tion of this siren, suppose that the number of revolutions of tile plate, 
as shown by the indices, amounts to 5400 in a minute, that is, 
to -go per second, then the number of vibrations per iiecond of tlic 
note heard amounts to or (if number of holes hi etch plate m 8) 
to 720. 

ja. N. Dove (1803-11179) pr^Kiuced a modification of .the siren 
by wliich tlie relatioiib of different mu.siotl notes may be more 
, readily ascertained. In it the fixed and Bfiovable plates 
• are each furnished with four concentric serktR oi per- 

5 /reji. iforations, dividing the oircum'forencRs into different 

aliquot parts, as, for example, >8, 10, i*, ib. Beneath the lower 
or fixed plate are lour metallic rings furnished with holes corre- 
s^Kinding to those in the places, and \^ch may be ^shed round by 
projecting pins, so as' to admit tlie air-current through any one 
or more of the series of perforations in the fixed plate. Thus may 
be obtained, cither separately or in various oorabinations, the four 
notes whose vibrations are in the ratios of the above numbers, 
and which therefore form the fiintiainental chord (C£GC,'). The 
inventor has given to this instrumient the name of the manyvaitad 
siren, 

Helmholtz [Sensations of 31 oie, -eh. viii.) further a<tepted the 
oiren for more uxteasive use^ hy ttae addition to Dove’s imstnitaent 

of another chest con- 
' taiiiing its own fixed 
adsd movable perforated 

S lates and perforated 
e movablo plates being 
dri^^ by the same current and 
revolving abonit « common axis. 
Annexed is a figure of this instsu- 
ment'ifig. 17). 

^apkic (relation 

between the pitch of a note and 
the frequency of the - corresponding 
vibrations has lalso bees 'studied by 
pmp^ie TDethods. Tfaue, if an elastic 
metal slip or a pig's bristle be.at- 
qaohied >to lone ptoog of ^ tuoing'- 
iprk, and, itf fuie iork, awhile dn 
.yiibration,ii8 moved roqndly over a 
glass !plate located wfith daii^^bhicfc, 
the attached >sfyl6 (toudhmg the 
opiate lightly, a 'winry liiBB will be 
traced 'on plate ranswering ^ 
the 'Vibrations io and the oif itiio 
?fork. 'T'he ^ame result -swill be fob- 
thined 'with a atatiomry iork a»ad ra 
movable ^lass plate ; 'An4p<if the time occapM by the plate in 
moving ‘ilirough a,given'di^pce>Qa(n>fbe acQcrtaiiledftthd the.tuMfibor 
of complete undulates exhibited on the. plate tor't^iat dhtaiioe,< 
v^hich is ^idently the 'iHshbcr of vibrations of the foih in that 
’ time, is rewoed, we shall havoidhtcmihied the nnmccical vibiration* 
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value of the inote yielded by the fork. Or, if the same plate 
be moved in ContaOt wtth two tuning-forks, we sliall, by compar- 
ing the number of sinuosities in the one trace with tlmt in the 
orther, be enabled to assign the ratio of the corresponding numbers 
of vibrations per aeconcL Thus, if the one note be an octave 
higher tlian the other, it will give double the number of waves 
in the same distance. The motion of the plate may be simply 
produced by dropping it between two vertical grooves, the tuning- 
lorks being properly »xed to a frame above. 

Greater accuraoy may be attained wdtli a revolving-drum chrono- 
graph fiiBt devised by Thomas Young [Lect. on Nat, PfrU., X807, 
1. 190) , consisting of a cylinder which may be coated ^ , 

with lamp-blafck, or, better still, a metallic cylinder 
round which a blackened shee^t of paper is wrapped. 

The cylinder is mounted on an axis and turned round, while the 
style attached to the vibrating body *18 in light contact with it, and 
traces therefore a wavy circle, 'W’bicli, on taking off the paper 
and flattening it, become* a wavy straight line. The superiority 
of this ahrrangument arises from the comparative facility with 
winch the nmfiber of revolutions of the cylinder in a given 
time may be ascertained. In K. Koenig's arrangement [Quelques 
experiences d' acoustique, p, i) the- axis of the cylinder is fashioned 
as a screw, which wotks m fixed nUts at the en^, causing a sliding 
as watt as a ro’tfttory motion of the cylinder, 'iflie lities traced out 
by the vibrating pointer are thus prevented fmm overlapping 
when more than one turn iS given to the cylinder. In the phonauto- 
gra;^i of E. L. Stott [Coinptes rendus, iSor, 53, p. 108) any .sound 
wliatever may be made to record ks ttaoo on the paper by meaUs 
of a large pwabohe cavity xcsembHiig a speaking*tn[impet, which 
is freely open at the wider extremity, but is closed at the other 
end by a thin .stretched membrane. To the centre of this membrane 
is attached a stoall feather-fibre, which, when the reflector is suit- 
ably plaeod, toucllGS lightly the surface of the revolving cylinder. 
Any sound (ijuch as that of the human voice) transmitting its rays 
into the reflector, and communicating vibratory motion to the 
membrane, will cause the feather to trace a sinuous line on the paper. 
If, fit the *ame time, a tuning-fork of known number of vibrations 
pfar ttefcorid be fttiaAh to tfahe ‘its ‘owu fine close to the o.ther, a 
comparison of the two lines gives the number corresponding to 4 he 
sound under consideration. The phonf)gr^h ijg.v,} m^ be regarded 
as an instrument of thi.s class, m that it record* vibrations on a 
revolving drum or disk. 

Lis,^ajous Figures. — A mode of exliibiting the ratio of the fre- 
quencies of two forks was devised by Jules Antoine Li.ssajous (1822- 
1880). On one prong of each fork is fixed a sniall plane mirror. 
The two forks are fixed so that one vibrates in a vertical, and the 
other in a horizontal, plane, and they are so placed tiiat a converging 
beam of light received on one mirror is renected to the other and 
then brought to a point on a screen. Tf the first fork aloncs vibrates, 
the point’ on the screen appears lengthened out into a vertical 
line through the changes in inclination of the first mirror, while 
if the second fork alone vibrates, .the point appears lengthened out 
intq a horizontal Ime. If hwath vibrate, ;tho. point describes a curve 
whibh appears continuous thremgh the persislenoc of the retinal 
impres.->I m. lassajous also obtained the fipuras by aid ol tiie^vibra- 
tion microscope, an iastrumout which he inventod. Ix^tead oi 
a rairrofl-, the .objective of a microscope is * attached to one pr^g 
of Oie first fork and the ey^iece of tihe miccoBCC^pe is fixed behind 
the lurk. Instead oi a miiT&r ithe second iork names a bright 
point 6n one prong, and the microsS^e in ioeuse<i on ttliis. If 
both forks vibrate^ an obtiei^er Icaoking through the microscope 
sees fhe bright point describing Lifiswous figures. If the two 
forks have & same iroqueaoy,-it is easily seen that the figure will 
be an ellipse (Uichidrag as limitiag oases,: tdepwding on relative 
amplitude and, ^hasoj la 'Cirole xund a straight Hnoh If the rforks 
are not of exactly the .same frequency the ellipse 'wijllTslowly revolve, 
and from its rate of revolution the ratip of the frequencies may be 
determined (Rayleigh, i. § 33). If one is the octave of the 

Gthtt: a figiiiravof fi^imay be describbd,<niixi bo >na. ii8 shows 
curves giv^ by iotervaU oi the octawe,, the^tWieWth-aad 'the fiftk 

The kaleidqphqne devised by Ch^irles ’Wheatstone in 1.8;^, gives 
these ^figures in a ritopte Way. It OonsiSts of a *trfii^t rod clamped 
in a >Hce and catrytog a >b«ad ait (its itoper 'ftee eiid. The bead is 
ilhiminated and showsa'bri^ti point xn^nght. If )the rod is^ctocillair 
in section , and .pi^stectly w^of m the nettld win .describe a . circle, 
ellipse or strairiit line: but, os the elasticity is usually .not .exactly 
the same 4li fill dhrcctions, the ’figUYe usually dhangcj- and revolves. 
VaTio06ftooOiIl^atioliiBOf>tho kaleidbpl^ nave been made (Ray- 
laigh, Sotmd, 

Koenig tdevosed^ clock M WhiOh a fork -of frequent tokes 
X iv J..i — motion 


ictii0alg*$ 

S ^ibrStos nS ^eTfdtfc land-^ihe .seconda, 'ttintftes and 
hours. By comparison -wjth ^a K)look rof known rate 
the total number of ■ribrations of the fork in any time. may .be 
acoowrtely iddtcllilllied. pr&na df the fork carries W meto- 
' scope objective, part of a vibration microscope, df Whldh ifhe 
i eyepiece <1$ at the ‘back of^the oloek and the Eisritj.oas figmm 
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made by the clock fork and«ny ctHhw f6f!k ma/be-obaerved.< Wi^ 
this apmratus Koenig studied the effedt of temperature on a 
standard fork Of 256 frequency, and fotirtd that the frequency 
decreased by 0*0286 of a vibration for a fisc of t®, the frequency 
being exactly 256 at 26*2'" C. Henoo the fl^equenoy may be put as 
256 /{I — 0*000113 (t — z0*2)}. 
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fFrom I^ord RaylelgliV Theory of Sounds ty permission of Macmillan & Co.» Ltd.) 

Fig. 18. 

Koenig also used the apparatus to investigate the e 0 ect on the 
frequency of a fotk of a resonating cavity placed near it. He 
found that when the pitch of the cavity was belo^v that of the fork 
the pitoh of the fork wafc raised, and vice versa. But when the pitch 
of tne cavity was ex.ictly that of the fork w^hen vibrating alone, 
though It resoundeil most strongly, it did not affect frdquency 
of the fork. These effects have been explained by Lord Rayleigh 
{Sound, i. § 1 1 7). 

In the strotioacopic method of H. M'Leod and G, S. Clarke, the 
full details oi which will be found in the original memoir {PhiL 
Trans., 1880, pt. i. p. 1), a cylinder is ndod with equi- 
white lines parallel to the axis on a black 
ground. It is set so that it can be turned at any 
scm/c * desired and determined speed about a horizontal axis, 
Method. when going fast enough it appears grey. Imagine 

now that a fork with black prongs is held near the 
cylinder with its prongs vertical and the plane of vibration 
liraUel to the axis, and suppose that We watch the outer out- 
line of the right-hand prong. Let the cylinder be rotated so that 
each wliite line moves exactly into the place of the next while the 
prong moves once in atid out. Hence when a white lino is in 
a particular position on the cylinder, the prong will always be the 
aame distance along it and cut off the same length from view. 
The most will be cut off in the tosition of the linee corresponding 
to the furthest swing out, then 'foss and loss till the furthest swing 
in, then more and more till the furthest swing out^ when the appear- 
ance will be exactly as at fimt. The boundary between the gray 
cyliAdcr and the black fork will therefore appear wavy with fixed 
undulations, the distance from orest to crest being the difitaaco 
between the lines on the cylinder If the fork has aHghtly greater 
frequency, then a white lute will not quite roach the next place 
while the fork is making its swing in and out, and the waves wtU 
travel against the motion of the oylindeit If the fork has slightly 
less frequency the waves will travel in the opposite direction, and 
it is easily seen that the frequenoy of the fork is the number ot 
white lines passing a point in a second ± the number oi waves 
passing the point per seccrndw Thie appaiatue was used to find the 
temperature coefficient of the freqiuency of fork& the value ob- 
tained *00011 being the same as that found by Koenig. Anoiliher 
important result of the investigation was that the phase of vibra- 
tion of the fork was not altered by bowing it, the amplitude albhb 
changing. The method is easily adapted for the converge deter- 
mination of speed of revolution wiien the frequency of a ^ozk Is 

known. 

The, phonic wheel, invented- indj^ndent^y by raul La, CSouf ahd 
Lord Rayleigh (see So^nd^ i« 6B e), consists of a wheel caning 
sotft-iron armatures fixed at equal distances 
SoS? round its circum^ence, The wheel rotates bctwfidn 

, the poles of an eiccitro-magnet, which is fed by an 

intermittent current such as l^t which is workiim an 
electrically maintained tpmng^fork (see tnfm). ft wheel be 
driven at such rate tiiat the asmaturgs move one pn m 
the period of the current, then on.putimg on ^he current uie ^ectrb- 
sia|a^et controls the rate of the wheel so that the agreement of 
period is exact, and the wheel settles down to moye so that the 
•lectric driving forces just supply the work taken out of thp wheel. 


If the wMI tnu/ Ver^ lit^xrork do ft may not bo 'fmaessairy to 
apply driving power, and aniioriii rotation may be maintained by 
the eliecfimMiagnet, rin ktn rntperiment described by lUyleigh 
such a wheel provided with four armatures was used to d^rmine 
the exact frequency of a driving fork known to have a frequency 
near 32. Thus the wheel made 'aboht 6 revolutions per second. 
There was one oponibg ia its disk, and through this was vieWed 
the pendulum of a clo^ beating seconds. On the pendulum was 
fixpd an illuminated silver bead which appealed a bright point 
of 'triirti teen for un instant. Sui^e hoW kn observer to 
be lookkl^ a fixed pOffri at the bcM through the hole in the 
phonic Wheels he will see the bead as 8 bright points flashing out 
in each beat,, and in succession at intervals of j second. Let us 
suppose thal: he notes thepositiOns of two o'f these next to ekeh other 
in the b^t bi *the pendulum one Way. If the foHt fnakes exaiCtiy 
32 vibrAtiohs and the wheel 8 revolutions in onP pondulum beat, 
then the positions will be fixed, end every two seconds, fha time 
of a complete pendulum vibration, he will see the two positions 
looked at flash out in succession at an interval of I second. But 
if the folk has, SUy, rather greater ftVquenty, the hole in the wheel 
comes round at the end of the tWo 'seconds before the bead has 
quite come into poditiun, and the two flashes appear gradually 
to move back in the opposite way to the pendulum. Suppose that 
in N beats of the cluck the flashes have moved exactly one place 
back. Then the first flash in the new positiofi is viewed by the 
8Nth passage of the opening, and the second flash in the onginal 
position of the first is viewed when the pendulum has made exactly 
N beats and by the (8 N -f- i)th passage of the hole. Then the 
wheel makes 8 N -[ 1 revolutions in N clock beats, and the fork 
makes 32 N -f* 4 vibrations in the same time. If tlie clock i^oing 
exactly right, this gives a frequency for the fork of 32 -f If 

the fork has rather less frequency than 32 then the flakes appear 
to move forward and the frequency will be 32 — 4/N. In Rayleigh's 
experiment the 32 fork Was made to drive electrically one of fre- 
quency about X28, and somewhat as with the phonic wheel, the 
frequoney w^as controlled so as to be exactly four times that of the 
32 lor-k. A standard 128 foric could then be compared either opti* 
cally or by beats with the electrically driven fork. 

Scheihler’s TonomiUr . — when two tones are sounded together 
with frequencies not very different, “ beats " or swellings-ooit of the 
sound arA heard of frequency equal to the difference of frequencies 
of the two tones (see below). Johann Heinrich Scheibler (1777- 
1638) tuned two forks to an exact octave, and then prepared a 
number of others dividing the odtavc into stfch small steps that 
the beats betweeri each and tlife next could be counted easily. 
I»et the forks be numbered o, i, 2, . . . N, If the frequency 
of o is n, that of N is aft. Suppose that No. i makes beats 
with No. o, that No. 2 makes fWy beats with No. i, and so on, then 
the frequencies are 

X, « -f m^, n +Wi . . ., x + fx, -f -f- , . . -f ms. 
Since n H- Xt.^ . . . *f x»n ax, « ™ w, -f mg + wn, 

and it follows that when n is kfioWfi, the frequency of cvbry fork 
in the rafij^e may be detjerfiiined. 

Any Othet fork Wlflfln this ’Octarve can then have its frequency 
determined by finding the two between which it lies. Suppose, 
for instance, it makes 3 beats with Ko. ic^ it might Have freemency 
either 3 above or below that of No. 16. But if it lies above Ko. ic* 
it Will b^t less often with No, n ihafn With No. 9; if below 
lb Icte bfiiert Wltfii N 6 . g thAn with No. 11. Suppose it lies 
between No, ro and No. I'l its frequency is tliat of No. lo -f 3. 

Manometric Flames. — This is a device due to Koenig (Phil, Mag., 

43 epresented diagrammatically in fig. 19. / is a flame 
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mto n j^tiholb^bkrilhr^ fed throiigh a cAvity C, dne ride pf Which is 
tlcebd oy a ihafiiblmie m; on the other side ofiriie. membrane is 
another cari^y C^, which is put into connoxian with a source of 
souock as. ior instance, a Heliifholiz resonator exrifed by a fork 
61 the iMlinfe f^ufehey. The mrihbrAnc aiid alfettItftJelv 

Cfihdkii 'me gAs ailppiy, tUld jumps up and 

down wMp^^the^requelicy m the* sou voe. It then appems elongated . 
To show its interxnittcnt character its reflection is ; vie wed, in a re^ 
volying,mi«iorf For thiapnipose four vertical nundrs ate alranged 
r6una%i6^\^^ra6J^si^te& ot is Ta^idiy ''revWVed abSul 

a Vl^rrifi^'itkis. The ffatne then tbottied lis stioWn. If 

several notes are present the flame is jagged by Interesting 

reefiltA ore obtained by singing the different vowels into a 
substituted for the resonator in the figure* 
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If two such flames are placed one under the other they may be 
excited by difierent sources, and the ratio of the frequencies may be 
approximately determined by counting the number of teeth in each 
in the same space. 

The Diatonic Scales ‘ 

It is not necessary here to deal generally with the various 
I musical scales. We shall treat only of the diatonic scale, 
which is the basis of European music, and is approximated to 
as closely as is consistent with convenience of construction in 
key-board instruments, such as the piano, where the eight white 
notes beginning with C and ending with C an octave higher may 
be taken as representing the scale with C as the key-note. 

All experiments in frequency show that two notes, forming 
a definite musical interval, have their frequencies always in the 
same ratio wherever in the musical scale the two notes are 
situated. In the scale of C the intervals from the key-note, the 
frequency ratios with the key-note, the successive frequency 
latios and the successive intervals are as follows : — 


If we ptiss through two intervals in succession, as, for instance, 
if we ascend through a fourth from C to F and then through 
a third from F to A, the frequency ratio of A to C is which is 
the product of the ratios for a fourth and a third J. That is, 
if we add intervals we must multiply frequency ratios to obtain 
the frequency ratio for the interval which Is the sum of the two. 

. The frequency ratios in the diatonic scale are all expressible 
either as fractions with i, 2, 3 or 5 as numerator and denomina- 
tor, or as products of such fractions; and it may be shown that 
for a given note the numerator and denominator are smaller 
than any other numbers which would give us a note in the 
immediate neighbourhood. 

Thus the second t t X .t ^ niay regard it as an 

ascent through two fifths in succession and then a descent 
through an octave. The third f =* 5 x J X i or ascent through 
an interval -f, which has no special name, and a descent 
through two octaves, and so on. 

Now suppose we take G as the key-note and form its diatonic 
scale. If we write down the eight notes from G to in the key 
of C, their frequency ratios to C, the frequency ratios required 
by the diatonic scale for G, we get the frequency ratios required 
in the last line 


Notes on scale of 0 

G 

A 

B 

c 

d 

e 

/ 

g 

Frequency ratios with C r:= i • , . 

§ 


V 

2 


5 


3 

Frequency ratios of diatonic scale 
with G B I 

I 



1 



¥ 

2 

Frequency ratios with C « i, G == f . 




2 

i 

1 ^ 

n 
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We see that all but two notes coincide with notes on the scale 
of C. But instead of A we have , and instead of / « § 
have The interval between | and xJ 4- § » is 
termed a ** comma,” and is’ so small that the same note on an 
instrument may serve for both. But the interval between ^ and 
I. ^ ^ m is quite perceptible, and on the piano, 
for instance, a separate string must be provided above /. This 
note is / sharp, and the interval 141 termed a sharp. 

Taking the successive key-notes D, A, E, B, it Is found that 
besides small and negligible diflerences, each introduces a new 
sharp, and so we get the five sharps, C, D, F, G, A, represented 
nearly by the black keys. 

If we start with F as key-note, besides a small difference at 
<2, we have as the fourth from it ^ x ^ ^ making with 

B « ^ an interval requiring a new note, B flat. 

Jbis does not coincide writh A sharp, which is the octave below 
d seventh from B or x ^ x 4 - fif- It makes with 
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it an interval « ^ rather less than a comma; 

so that the same string in the piano may serve for both. If we 
take the new note B flat as key-note, another note, E flat, is 
required. E flat as key-note introduces another flat, and so 
on, each flat not quite coinciding with a sharp but at a very 
small interval from it. 

It is evident that for exact diatonic scales for even a limited 
number of key-notes, key-board instruments would have to be 
provided with a great number of separate strings or pipes, 
and the corresponding keys would be required. The construc- 
tion would be complicated and the playing exceedingly difficult. 
The same string or pipe and the same key have therefore to 
serve for what should be slightly different notes. A compromise 
has to be made, and the note has to be tuned so as to make the 
eompromise as little unsatisfactory as possible. At present 
twelve notes arc used in the octave, and these are arranged at 
equal intervals 2A. This is termed the equal temperament scale^ 
and it is obviously only an approach to the diatonic scale. 

Helmholtz’s Notation . — In works on sound it is 
usual to adopt Helmholtz's notation, in which the 
octave from bass to middle C is written c d e f e 
a b c\ The octave above is c' d' e' /' g' a' b' c. 
The next octave above lias two accents, and each 
succeeding octave another accent. The octave 
below bass C is written C D E F G A B r. The 
next octave below is C, 1 ), Ej F, Gj A, C, and 
each preceding octave has another accent as suffix. 

The standard frequency for laboratory work is 
r = 128, so that middle r' := 25O and treble b 
5T2. 

The standard for musical instruments has varied (see Pitch, 
Musical). Here it is sulTiciont to say tliat the French standard is 

— 435 with f " practically 522, and that in England the pitch is 
somewhat higher. 

The French notation is as under : — 

CDEFG ABc 
Iltj Re, M, Fa, Sol, La, Si, Ufcu 

The next higher octave has the suffix 2, the next higher tlK' suffix 3, 
and so on. French forks are marked with double the true frequency, 
so that Utg is marked 512. 

Limiting Frequencies for Musical Sounds . — Until the vibrations of 
a source have a frequency in the neighbourhood of 30 per second 
the ear can hear the separate impulses, if strong enough, but does 
not hear a note. It is not easy to determine the exact point at 
which the impulses fuse into a continuous tone, for higher tones arc 
usually present with the deepest of which the frequency is being 
count^, and these may be mistaken for it. Helmholtz (.Srnso^fows 
of Tone, ch. ix.) used a string loaded at the middle point so that the 
higher tones were several octaves above the fundamental, and so 
not likely to be mistaken for it; he found that with 37 vibrations 
per second a very weak sensation of tone was heard, but with 34 
there was scarcely anything audible left. A determinate musical 
pitch is not perceived, he says, till about 40 vibrations per second. 
At the other end of the scale with increasing frequency there is 
; another limiting frequency somewhere about 20,000 per second, 

‘ beyond which ho sound is heard. But this limit varies greatly 
with different individuals and with age for the same individual. 
Persons who when young could hear the squeaks of bats may be 
quite deaf to them when older. Koenig constructed a series of bars 
forming a harmonicon, the frequency of each bar being calculable, 
and he found the limit to be between 16,000 and 24,000. 

The Number of Vibrations needed to give the Perception of Pitch . — 
Experiments have been made on this subject by various workers, 
the most extensive by W. Kohlrausch (Wied, Ann., 1880, x. i). 
He allowed a limited number of teeth on the arc of a circle to strike 
against a card. With sixteen teeth the pitch was well defined; 
\rith nine teeth it was fairly determinate; and even with two tooth 
it could be assigned with no great error. His remarkable result 
that two waves give some seUvse of pitch, in fact a tone with wave- 
len^h equal to the interval between the waves, has been confirmed 
by other observers. 

Alteration of Pitch with Motion of Source or Hearer: Dofrpler’s 
Principle . — A very noticeable illustration of the alteration of pitch 
by motion occurs when a whistling locomotive moves rapidly past 
an observer. As it passes, the pitch of the whistle falls quite 
appreciably. The explanation is simple. The engine follows up 
any wave that it has sent forward, ana so crowds up the succeeding 
waves into a less distance than it it remained rt rest. It draws 
of! from any wave it has sent backward and so spreads the succeeding 
waves over a longer distance than if it had remained at rest. Hence 
the forward waves are shorter and the backward waves are longer. 
Since U = n X where U is the velocity of sound, k the wave-length, 
and n the frequency, it follows that the forward frequency is greater 
than the backward frequency. 

more general case of motion of source, medium and receiver 
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may be treated very easily ilt the motions are ajl in the line joixung 
source and receiver, J>t S (fig. ao) be the source at a given instant, 
and let its frequency of vibration, or the number of waves it sends 
out ]per second, be n. Let S" be its position one second l^ter, its 
velocity being w. I*et K bo the receiver at a given instant, R' its 
position a second later, its velocity being v, LiOt the velocity of the 
air from S to K be w, and let U the velocity of sound in still air. 

!s' -L S Ir 

Fig. 20. 

If all were still, the n waves emitted by S in one second would spread 
over a length U. But through the wind velocity the first wave is 
carried to a distance U -i- w from S, while through the motion of 
the source the last wave is a distance u from S. Then the w waves 
occupy a space U + w — Now turning to the receiver, let us 
consider wnat length is occupied by the waves which pass him in 
one second. If he were at rest, it would be the waves in length 
U -f u;, for the wave passing him at the beginning of a second would 
be so far distant at the end of the second. But through his motion 
V in the second, he receives only tlic waves in distance U + u/ — v. 
Since there are n waves in distance U -f- w — « the number he actu* 
ally receives is «(U + a; — r)/(U + w — m). If the velocities of 
source and receiver are equal then the frequency is not afiected by 
their motion or by the wind. But if their velocities are different, 
the frequency of the waves received is afiected both by these 
velocities and by that of the wind. 

The change in pitch through motion of the source may be 
illustrated by putting a pitch-pipe in one end of a few feet of rubber 
(ubing and blowing through the other end while the tubing is whirled 
lound the head. An observer in the plane of the motion can easily 
hear a cliange in the pitch as the pitch-pipe moves to and from liim. 

Musical Quality ov Timbre, — Though a musical note has definite 
pilch or frequency, notes of the same pitch emitted by different 
instruments have quite different quality or timbre. The three 
characteristics of a longitudinal periodic disturbance are its ampli- 
tude, the length after which it repeats itself, and its form, which may 
be represented by the shape of the displacement curve. Now the 
amplitude evidently corresponds to Inc loudness, and the length 
of period corresponds to the pitch or frequency. Hence we must 
put down the quality or timbre as depending on the form. 

The simplest form of wave, so far as our sensation goes — that is, 
the one giving rise to a pure tone — is, wc liavc every reason to suppose, 
one in which the displacement is represented by a harmonic curve 
or a curve of sines, y s= a sin in{x — f). If we put this in the form 

y = a sin "" 've sec that y — o, for = c, e -f c -f Ifx, 

e -f ^A, and so on, that y is + from nr = c to nr * 0 -f JA, — from 
« -f- ^A to if |A, and so on, and that it alternates between the 
values 4‘ 0 and — a. 

The form of the curve is evidently as represented in fig. 21, and 
it may easily be drawn to exact scale from a table of sines. 
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Fig, 21. 


In this curve ABCD are nodes. OA — « is termed the epoch, 
being the distance from O of the first ascending node. AC is the 
i^ortest distance after wliich the curve b^ins to repeat itself; 
this length a is termed the wave-length. The maximum height 
of the curve HM = a is the amplitude. If we transfer O to A, 

e SB 0, and the curve may be represented by y » a sin 

If now the curve moves along unchanged in form in the direction 
ABC with uniform velocity U, the epoch e OA at any time $ will 
be «o that the value of y may be represented as 

y BO a sin — U^). (t6) 

velocity perpendicular to the axis of any point on the curve 
at a fixed distance x from O is ' 

■ ^ - LtH* ebs 2?(* - U<). (X7> 

dt A A 

The acceleration perpendicular to the axis is 



which is an ^nation characteristie of simple harmonic motion. 

The maximum velocity of a particle m the wave-ttain is the 
ai^tude of It is, therefore, 

,(19) 


The maximum pressure excess is the amplitude of fi » Ek/U 
« lE/V)dy/dt, It is therefore 

SB (E/U) 2 irU<i/X a» 2‘impVa, (20) 

We have already found the energy density in the train anfl the 
energy stream in equations (13) and (I4). 

The chief experimental basis for supposing that a train of longi- 
tudinal waves with displacement curve of this kind arouses the 
sensation of a pure tone is that the more nearly a source is made 
to vibrate with a single simple harmonic motion, and therefore, 
presumably, the more nearly it sends out such a harmonic train, 
the more nearly does the note heard approximate to a single pure 
tone. 


Any periodic curve may be resolved into sine or harmonic curves 
by Fourier’s theorem. , 

Suppose that any periodic sound disturbance, consist- * 

ing of plane waves, is being propagated in the 
direction ABCD (fig. 22). Let it tw represented by a displacement 
curve AHBKC. Its periodicity implies that after a certain distance 
the displacement curve exactly repeats itself. Let AC be 



Fig. 22. 


shortest distance after which the repetition occurs, so that CLDME 
is merely AHBKC moved on a distance AC. Then AC — \ is the 
wave-length or period of the curve. Let ABCD be drawn at such 
level that the areas above and below it are equal; then ABCD is 
the axis of the curve. Since the curve represents a longitudinal 
disturbance in air it is always continuous, at a finite distance from 
the axis, and with only one ordinate for each abscissa. 

Fourier's theorem asserts that such a curve may be built up by 
the superposition, or addition of ordinates, of a series of sine curves 
of wave-lengths A, JA, ^A, JA . .* . if the amplitudes fo, c . . . and 
the epochs . . . are suitably adjusted, and the proof of the 

theorem gives rules for finding these quantities when the original 
curve is known. We may therefore put 

y=a sin ^ {x--e) 4 5 sin ^ /)+c sin ~ (;r— g) +&c. (21) 


where the terms may be infinite in number, but .always have wave-' 
lengths submultiples of the original or fundamental wave-length A. 
Only one such resolution of a ^ven periodic curve is possible, and 
each of the constituents repeats itself not only after a distance 
equal to its own wave-length A/n, but evidently also after a distance 
equal to tho fundamental wave-length A. The successive terms of 
(21) are called the harmonics of the first term. 

It follows from this that any periodic disturbance in air can be 
resolved into a definite series ox simple harmonic disturbances of 
wave-lengths equal to tho original wave-length and its successive 
submultiples, and each of those would separately give the sensa- 
tion of a pure tone. If the series were complete we should have 
terms which separately would correspond to the fundamental, its 
octave, its twelfth, its double octave, and so on. Now we can sec 
that two notes of the same pitch, but of different quality, or different 
form of displacement curve, will, when thus analysed, break up into 
a series having the same harmonic wave-lengths; but they may 
differ as regards the members of the series present and tlieir ampU- 
tudes and epochs. We may regard quality, then, as determined by 
the members of the harmonic series present and their amplitudes and 
epochs. It may, however, be stated here that certain experiments 
of Helmholtr. appear to show that the epoch of tho harmonics has 
not much effect on the quality. 

Fourier's theorem can also be usefully applied to the disturbance 
of a source of sound under certain conditions. The nature of tbese 
conditions will be best realized by considering the case of a stretched 
string. It is shown below how the vibrations of a string may be 
deduced from stationary waves. Let us here suppose that the string 
AB is displaced into the form AHB (fig. 25) and is then let go. I«t 
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US imagine it to form half a wave-length of the extended train 
ZGAHBKC. on an indefinitely extended stretbhed string, the values 
of y at equal distances from A (or from B) being emial and opposite. 
Then, as we shall prove later, the vibrations of we string may be 
represented by the trayeUiog of two trains in opposite directiona 
each with velocity . 

s/tensi^ 4 m^as per unit length 

each half the height oi the, train i^iesented in fig. as. For the 
of Aeseitraiili wiilgivna statioiuury nrave between A 
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aind B. Now wc may reiiolve these trains by Fomier’s theorem into 
liarmonics of wavc-lcnpths a, ^a, Ja, Bcc,, where a = 2AB and the 
cwulitioiis as to the values of y can bo shown to require that the 
Imrmomcs shall all have nodob, coinciding with the nodes of the 
fundamental curve. Since the veiiocity is the same for all disturb" 
aaces they travel at the same speed, auA tlw two trains will 
always remain of the same form. If then we resolve AHBKC into 
harmonics by Fourier's theorem, we may follow the motion of the 
separate harmonics^ and their superposition will give the form of 
thn ataring at any iantaxit. Further, the same lukrmonicB with the 
same amplitude will always be present. 

We see, then, that the conditions for the application of Fourier's 
thooreni are equivalent to saying that all disturbances will travel 
nlong the system with the same velocity. In many vibrating 
sjyjrtcms this does not hcdid, and then Fourier's tlieoreiu i$ no longer 
an appropriate resolutioii. But where it is appropriate, the disturb- 
ance sent out into the air contains the same harmonic series as 
the source. 

'The question now arises whether the sensation produced by a 
periodic disturbanci* can be analysed in correspontfence with this 
XcMoamion, analysis. Using the term " note " for the 

Sound produced by a periodic disturbance, there is no 
■iloubt that a well-trained ear can resolve a note into pure tones of 
frequencies equal to those of the fundamental and its harmonics. 
If, lor instance, a note is struck and held down on a piano, a little 
practice enables us to hear both tlio octave and the twelfth with the 

funidamuntal, especially if we 
have previously directed our 
attention to tiiese Uuus by 
sounding ili£m. But the bar- 
niouiCH are most readily heard 
if we fortify the ear by an air 
cavity with a natural period 
equal to tliat of tlK harmonic 
to be sought. The form used 
by Helmholtz is a globe of thin 
brass (fig. 24) with a large hole 
rt one end of a diameter, at 
the other end of which the 
brass is drawn out into a short, 
Pro. 24.--Helmholt£ Resonator, narrow tuba that can be put 

close to the ear. But a card- 
Ifoard tube cloeed at one end, with the open end near the oar, will 
•often suffice, and it may be tuned by more or loss covering up 
the open end. If the harmonic corR’sponding to the resonator is 
iweaent its tone ipwdls out loudly. 

This rcaonanoo is a particular examj)?e of the general principle 
that a vibrating system will be .set in vibration by any periodic 
fiarcMd VL. applied to it, and ultimately in the period of the 

natural vibrations gradually dying down. 
Vilnrations thus excited are termed forced vibrations, 
-Hmaanvw* amplitude is greater the more nearly the 

period of the applied lorcc approaches that of the system when 
^vdbraiting freely. 'The mathematical investigation of forced vilira- 
tions (Rayleigh, Sound, i. § 4'6) shows that, if there were no dissipation 
•ofenwgy, the vibration would increase indefinitely when the periods 
coincided. But there is always leakage ol onoigy cither through 
friction or through wave-emission,' So that the vibration only 
increases up to the point at which the kukage of energy balances 
iHie ene^y put iti^ by the applied force. Furtlrar, the greater the 
•dissipation of energy the less Is the prominence of the amplitude of 
'Vibration for exact coincidence over the amplitude when the periods 
.ave not quite the same, though it is still the greatest for coincidence. 

The principle of foroed vilWation may be illustrated by a single 
case. Suppose that a mass M is controlled by some tort of spring, 
so tliat moving froely it executes harmonic vibrations given by 
** — where (mx is the restoring force to the centre of vibration. 

Butting ^/M the equation becomes i'-f- *» o, whence 

<(* ■= A sin m, and the period is 2ir/ii. 

Now suppose that in addition to the internal force represented by 
an external harmomc ftjeco of period 2ir/p iaaiqmed* Repre- 
sentiog it by — P sin pt, the equation of motion is now 

-1^ ^ sin pf = o. (22) 

us assume that the body makes vibrations in the new period 
and. let us jemt ^ = B sin pf, substituting in (22) we have 
— -f- - 4 - F/M = o, whence 
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snd the forced' 


* 

' jMcUlation due tq «-^.Porini>f ie 



tip> ft the motion agrees in phase with tliat' which the appHed fpcce 
alone would produce, ^iftamed by P«ttm| w^o. Itp<h uie 
phases opposite. If p »h the atnpiituSde becomes infinite. This 
ml the case m resonance':**^ ' 'ThiJ amplitude db«s hot, of eburse. 


patioii in the vibrating maohinery and by radiation into the medium , 
and the amplitude only increases until thle loss ia balanced by the 
gain from the work done by the applied forcei 

According to Helmholtz, the ear probably contains within St a 
series of resonators, with small intervals between the periods of the 
successive members; while the series extends over the 
whole range of audible pitch. We need not bore entbr 
into the qiiestion of the structure constituting these f 
resonators. Each of them is supposed to liave its own 
natural frequency, and to be set into vibration when the ear receives 
a train of waves of that frequency. The vibration in some wav 
arouses the sensation of the corresponding tone. But the same 
resonator will be appreciably though less affected by waves of 
frequency differing slightly from its own. Thus Helmholtz from 
certain observations {Sound, ii. § 388) thought that if the 
intensity of response by a given resonator in the car to its own tone 
is taken as 1, then its response to an equally loud tone a semitone 
different may be taken as about According to this tlieory, then, 
when a pure tone is received the auditory apparatus corresponding 
to that tone is most excited, but the apparatus cm each side of 
it is also excited, though by a rapidly diminishing amount, as the 
interval increases. If the sensations corresponding I0 these neigh- 
liouring dements are thus aroused, we have no such perception as a 
pure tone, and what we regard as a pure tone is the mean of a group 
of sensations. The sensitiveness of the ear in judging of a given tone 
must then correspond to the accuracy with which it can judge of the 
mean. 

Measurements of Intensity of Sound or Various 

devices have been successfully employed for making sounds 
of determinate laudnes.s m order to test the hearing of partially 
deaf people. But the converse, the measurement of the loudness 
of a sound not produced at our will, is by no means so ca.sy. 
If we compare tlie problem with that of measuring the illumina* 
tion due to a source of light, we see at once how different it is. 
In Sound sensation we have nothing corresponding to white 
light. A noise .such as the roar due to traffic in a town may 
correspond physically in that it could probably be resolved into 
a nearly ocxntinuous scries of wave-lengths, but psychically it 
is of no interest. We do not use such noise, but rather seek to 
avoid it. We certainly do not wish to measure its loudnes.s, 
and even if we did it might he difficult to fix on any unit of 
noisiness. Probably wc should be driven to a purely pliysical 
unit, the .stream of energy proceeding in any direction, and if 
the noise were great enough we might measure it possibly by 
the pressure against a surface. 

The intensity of the stream of energy passing per second 
through a square centimetre when a given pure tone is sounded 
is more definite and can be measured. There are two practical 
methods. In the one, the energy of vibration of the source 
is measured, and the rate at which that energy decreases is 
observed. The amount radiated out in the form of sound waves 
is deduced, and hence tlie energy of the stream at any distance 
is known. In the other, the waves produce a measurable effect 
on a vibrating system of the same frequency, and the amplitude 
in the weaves, caa be deduced. 

The first may bo illustrated by Lord Rayleigh's experiments to 
determine the amplitude of vibration in waves only just audible 
{Sounds W, § 384). He used two kinds of experiment, 
but it will bo sufficient here to indicate the second. A diinimam 
fork of frtsquency 256 was used as the souree. The energy 
of this fork with a given amplitude of vibration could ? 
b© calculatjed from its dimensions and elasticity, and 
the amplitmle was observed by measuring v 4 th a mkroseope 
the line into which the image of a starch min o» the prong was' 
drawn by the vibration. The rate of loss of energy was calculated 
from the rate of dying down of the vibration. This rate of loss for 
each anqplitude was determined, (i) when the. fprk was vibratwg 
alone, and (2) when a resonator was placed with its mouth iiiidOT 
the free ends of the fork. The difference in loss in the two cases' 
measured the energy given ttp to and sent out by the resonator as 
sound. The amplitnae of toe fork was observed when the sound 
just ceased to be audita® at 27*4 metres «way, and the rate of enistgr 
emission from the resonator was calculated to be 42 •! ergs / second. 
Assuming this energy to Jtjd piopagated m hemispherical waves, it 
is easy to find the quantity per second going through i .sq. cm. at 
the.distance of the Listener, and thence from the energy in a wave, 
found above, to determine the amplitude The result was an 
ampUfri^ of Other. forks .gave reaafri^ not yegy. 

In a Liter senes of dxperimente Ldri^ Rayleigh’ 

596) found that the least , energy stream •feqhlrM W 
Mdation did not vary gibatly betwmtre<^eQcies of 512 and 256^ 
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but itbid the ^troam Jieqini^td Ificpt^ed i^pijily aa ^ frequcuxciy was 
reduced below ,256, . 1 i. 

The second, xucthod may, t>'e luus'tcated by tbc e: 

1^, Won (TfVtfi. Anft», 1 8^ "834). Hq uabdii sf 

holtz resonator residing to the iioi^p to be m^sutou 

which is usually placed /to the ear was' enlarge^ ana <!loS^d % 4 
corrugated , plate ahe that of ah aperpid. bhrometfifr* apd the tnotion 
of -this plate was indicated by means ol a minbr wM6hhad one edge 
fixed, while w other w^s attached to a si:46 fixed to the d^ntre 01, 
the plata When the plate 


: mirror was vibrated about 


toe Rxed edge, and the image of a rcShCtcd slit waS broadened out 
into a band, the bcoadeninig giving the amplitude of vibration of the 
plate. From subsidiary c^eriments {for whidi the original memoir 
must be consultedj the pressure variations within the resonator 
could be calculalea from the movements of toe plate. The opch 
orifice of the resonator was then exposed to the waves frotn a 
source of its own frequency. Helmholtz's theory of tlw Tcsohatbr 
(Tiaylcigli, 5 >a«nd, il § 3x1) gives the pressure vafiatioii.s in the 
incident waves in terms of those in the losonator, and so the pressure 
vanation and the amplitude of vibration in the waves to be measured 
were determined. 

For minimum audible sounds Wien found a somewhat smaller 
value of the amplitude than Rayleigh. It is remarkable tlial, os 
Lord Rayleigh says, “ the streams of energy required to influence 
the eye and tlic car are of the same order of magnitude." Wicn 
also used the apparatus to find the decrease of intensity with increase 
o£ distance, and found tliat il was somowliat more rapid than the 
inverse square law would give. 

In a later scries of exj>eriments [Science Abst. vi. 301) Wien used 
a telephone plate, of which the amplitude could be determined from 
the value of the exciting current, and he found that the smallest 
amplitude audible was 6*3 x 10- cm. 

W. Zernov [Ann. d. Physik, 1900, 21, p. 131) compared the indica- 
tions of Wien's resonator manometer with those of V. Altberg's 
sound pressure apparatus and found very satisfactory agree m e n t. 

Stationary Waves . — As a preliminary to the investigation of tlic 
modes of vibration of certain sources of sound we shall consider the 
lonuation of " f^tatianary waves." These are not really waves in 
the ordinary sense, but the disturbance arising from the passage 
through the medium in opposite directions of two equal trains. 
The medium is divided iij) into sections between fixed jioints, and 
th«f9c sections v ibra t e. Wo can form stationary waves with case 
by fixing one end of a rope — say 20 ft. long — and holding the other 
end ill the hand. When the hand is moved to and fro transversely 
wares are sent along the rope and reflected at the fixed end. Tlie 
direct and reflected systems arc practically equal, and by siiilably 
timing the vibrations of the hand for each case the rope may be 
made to vibrate as a whole, as two halve.s, as three-thirds and so on. 
When it vibrates in several sections, each section moves in the 
opposite way to its neighbours. 

Let us suppose that two trains ttf sine waves of length ^ and 
aoapUtude a are travollmg in opposite directions with velocity U. 
We may represent too displacemunt d.ue to one of toe trains by 


!. aSd M^oPr 

oxjfcj end, and sbndii^tytrt 614] 


yj a sin -^{x ~ U/)- 


(24) 


y = y, + =t irt iMt 4Hi 


virhere X is measured as in equation (i6) from an ascending ndde as 
A in fig. 2 1 . If we measure i from an instant at whicli the two-trains 
exactly coincide, then as U for too otheir train ha^ the Opposite sign, 
its displacement is represented by 

y^^astn + tl^). 

tTha sum of the disturbance is obtained by addinig (94) and (25) 

(26) 

Atniiy given instantf thfifeis a sinie curvfeof amplitud© 24 » cos (2ir/A) Uf, 
and of Wffvle-longth a. and wito nodes at ;r ^r- o. Ay . . . 
tliait iSy tkwu U &o displacement at toeso nodes whatever thb value 
of f, and between them the dil^kcement ^s always a eiue curVCy 
but Of attqphtYKle varying between and -^2a. The ordinate 
of tho curve changes sign as vi><e paiss thtovgh a hode, So that sdccea* 
stve Motions are always in op^iosite directions and have 

opposite diBplaOomehts. Each sedtibn then ' vibrates r and its 
am^tude goes through all fta values la tihne given by avUT/a tfe, 2ir, 
'Or and the teequency ta U/X; Wb may r^rcheet sudi'd 

tnda 01 'f stationary waves by ay, wtoro ton hutves givb tod 


two mitteme Tbs '^intji A, -R, e, tit hirxiMd 

K nodes/'' and tlia batwten •tobm Ibdph.^' * 

d:he or tlMM M(iul«B>tttty/hsr obtained by a 

mphie ohhstruotibh. iAt at* vsKmeht a wava-hmgth oi 
each irai^ whan they • it is auffibient to rtake a 

waire4eAii<th. Thb' dsttod eutva twp^ohta toe m ‘ ^ 


at Then wb get fiig. {zL ^ dotted btim 






the resultant with amplitude x/4^2 that ol (i)v Another nmveiiieiil, 
of |A in each direction gfives iy) with reanltani a 9 trai|tot Ime; and 
on for <4)t and (5^ in tlm displaoemeixt Is evidently nqniirt. 

opposite to thatin fi). Pmtfaei tfas n iacem e ni will give the figuroa 
(‘l)» (3). (2), (1) again, but with (I) and (Ip’ intorchanged. When wa 
igel back to {1) each train has been displaced toiottghAand toe' 
period is A/U, Further, the original nodes are alwa)fs at rest, and 
, the intervening vibrate to and fro. 

The vibrations of certain sources of sound may be represented^ 
at least as a first approximation, as consisting of stationary waves^ 
and from a consideration of the rate of propagation ^ waves along 
these sources we can deduce their frequency when ^0 know toeir 
length. 

Sources of Souni^ 

Elementary Theory of Pipes , — ^The longitudinal vibration of 
iiir in cylindrical pipes is made use^ in varioufi wind instruments* 
We shall deduce the modes of vibration of the aii* column in a 
cylindrical pipe from the consideration that the air in motion 
within the pipe forms some part of a system of ^ationary waves^ 
one train being formed by the exciter of the disturbance,* and the 
other being formed by the reflection of the ^in at the end di 
the pipe. ^ 

In order to justify the use of stationary waves we must show 
that two such trains can move in oppose directions over the 
same ground without modifying eacn other so Mg as the dis- 
placement in either is small. For this it is necessary that the 
foto fdte bh hfi due to ^uitt d the dMat«Mfits 
^lould be equal tp.the ippidf ,t!be fbrees ^e tb 
Rvento r<xisKki«9 scpamtely; The medium theu^ fd. im 



th»< total, pzemre excess^ and if.y ktoe 'tciibat disp 
at X, then w == £ X change 'of vdlame -4- - 

H yj imd y, aae) toa tWo aepajcate disj^aoemisaai and lif y 

Iti 19 0 M 6 of. t&e pmapla.of supeiiiiQSifjefiMalv^BiM 

alt Itua iiaitefimte^ioingto,.ai^^ Mito. ay teprem^ 

thb thenddM A, ,E were is^OrdMc 

b«t toiMW* anit in aa dnm ai , ivqhnae! and; protmm ahaingM^M t CtmdiSflbi 
for instattoa* the poiitt fi.' TStota jtoa distolaDfaiMWi'k 
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gWif a corapreMion, and since the slope is steepest there, or 
‘^ay/a^ a inaximuix^, .the compression is also a maxixnuxp there. 
When the displapejnent is represented by .AH'BK'C the particles 
cm cacn sidetjf B are displaced from it, giving an extension, and since 
the slope is again the steepest, the extension is a maximum. 

m' 



Fig. 27. 


At the loops, for instance at H, the displacement is a maximum. 
The tangent to the displacement curve is always parallel to the axis, 
that is, for a small distance the successive particles are always 
equally displaced, and therefore always occupy the same volunio. 
This means that at the loops while the motion is greatest there are 
no pressure changes. 

We have now to select such portion of this system as will suit the 
conditions imposed by any actual pipe. There are three distinct 
types, which we will consider in succession. 

I. Pipe Closed at One End, Open at the Other . — ^At the closed end 
there is no motion, for the pressure always constrains the air to 
remain in contact with the end. The closed end is therefore a node. 
At the open end, as a first approximation to be corrected later, there 
iu*e no pressure changes, for any tendency to excess can be relieved by 
immediate expansion into the outer air, and any tendency to defect 
can be filled up by an inrush from the outer air. The open end is 
therefore a loop. It is to be noted that the exciter of the vibrations 
is in general at the open end, and that the two trains forming the 
stationary system consist of the direct waves from the exciter 
travelling into the tube, and the waves reflected back from the 
closed end. 

In fig. 27 we may liavc the length AH occupying the tube. In 
this ca.se AH =■ I, the length of the tube, and the frequency 
nj U/\, — U/47. But we may also have a shorter wave-length 
A^such tliat the length AK occupies the tube. In this case AK = 
I, and the frequency «„ ~ U/Aj»=- 3U/4/. With a still shorter 
wave-lcugtli Aj, wc may have" the length AL occupying the tube and 
AL=^JAi, --- /, and the frequency W3—U/A3 =511/4/, and so on, as 
we take succeeding loops for the open end. 

In fig. a8 are represented the stationary wave systems of the first 
ibor modes, and. any of the suooeeding ones are easily drawn. 




The reader wiU be able to make out the simultaneous motions and 
p;ressures at various points. It is obvious that the nodes are altcr- 
pfj trfy in compression and extension, or vice versa, and that for ^A 
on each side 01 a node the motion is either to it on Irath sides or from 


it on both sides. 

> , Tl^e first mode of vibration gives the fundamental tone, and 
the sticceeding modes are termed “ overtones.” The whole scries 
forms the of odd harmonics. A ” stopped pipe ” in an organ 
ie a pipe of this type, and both the fundamental and the overtones 
may occur simultaneously when it is blown. 

We may illustrate the successive modes of vibration by using as 
pipe a tall cylindrical jar, and as exciter a vibrating tuuing-lork 
field over the mouth. The length of the pipe may ho varied by 
pouring in water, and this is done until we get maximum resonance 
(rf<the ^pe to the fork. Thus if a fork is used, the length 

Of pipe for the fundamental at 0® C. is about 153,000/4 x 230*^33 cms. 
If a fork S0I4 at 76S is used the pipe resonnlda to . it according to the 
mode of the fi»t overtone. If the temperature is the length for 
given firequfiney must be increased by the factor '^ 4^ 0-00x841. , 

1 €ormHm4h^M!tilh at the Opam jBad.'^The appmmiiiato theory of 
pipes duo to Bernoulli assumes a loop at the open end, but the 


condition for a lodp at the open end, that of ho pre ssu re vacation, 
cannot be exactly fulfilled. This would require that the air outside 
should have no mass in order that it should at once move out and 
relieve the air at the end of the pipe from any excess of pressure, 
or at once move in and fill up any defect. There are variations, 
therefore, at the open end, and these arc such that the loop may be 
regarded as situated a short distance outside the end of the pipe. 
It may be noted that in practice there is another reason for pressure 
variation at the end of the pipe. The stationaiy wave method 
regards the vibration in the pipe as due to a series of waves travelling 
to the end and being there rimected back down the pipe. But the 
reflection is not complete, for some of the energy comes out as 
waves; hence the direct and reflected trains are not quite equal, and 
cannot neutralize each other at the loop. 

The position of the loop has not yet been calculated for an ordinary 
open pipe, but Lord Rayleigh has shown {Sound, ii. § 307) that for 
a cylindrical tube of radius R, provided with a flat extended flange, 
the loop may be regarded as aoout 0*82 R, in advance of the end. 
That is, the length of the pipe must be increased by 0*82 R before 
applying Bernoulli's theory. This is termed the “ end correction.” 





Fig. 29. 


Using this result Rayleigh found the correction for an unflanged 
open end by sounding two pipes nearly in unison, each provided 
with a flange, and counting the beats. Then the flange was removed' 
from one and the heats were again counted. The change in virtual 
length by removal of the flange was thus found, and the open end 
conection for the unflanged pipe was o*G R. This correction has 
also been found by David James Blaikley by direct experiment 
{Phil. Mag., 1879, 7, p. 339). He used a tube of variable length 
and determined the length resounding to a given fork, (i) when the 
closed end was the first node, (2) when it was the second node. If 
these lengths are l^ and /g, then /p — /j = Ja and ^(/„ — /j) — /j is the 
correction for the (^en end, The mean value found was o‘57() R, 

2. Pipe Open at Both Ends. — Each end is a loop. We must there- 
fore select a length of fig. 27 between two loops. The fundamental 
mode is that in which H and K represent the ends of the pipe. In 
this case HK = « /, and the frequency is »» U/Aj = U/2/. 

There is a node in the middle. In the next mode H and L represent 
the ends and HL « A,, = / and Wg = U/A® 2U/2/. In the third mode- 
HM = f A.J = / and = U/A* « 3U/2/, and so on. 

In fig. 29 are r^restoitw the. stationary wave systems of the 
first four modes. The whole series of fundamental and overtones 
gives the complete set of harmonics of fr^uencies proportional to 
1, 2, 3, 4, . . . , and wave-lengths proportional to i, i, i, i. . , . 

A metal or brass tube will serve as such a pipe, and may be excited 
by a suitable tuning-fork , held at one end. To obtain the virtual 
length we must add the correction for each open end, probably 
about 1-2 radius. If the frequency is 256 the corrected length for 
the fundamental is about (33,000/2 X 256) (i +•001840 at f. The 
pipe will also resound to forks of frequencies 5x2, 768, 1024 and 
so on. 

An open ” flue ” organ pipe is of this type. The wind rushing 
through the slit S (fig. 30) axaintaias the ^bration in a way to be 
discussed later, and toe opening O xnakes the lower end a loop. 

The .modes of vibration in an open oxgan pipe may be exhibited 
by means of Koenig's manometric flames, Afog., 1873, vol. ^5). 
The pipe is provided with manometric flames at . its middle point, 
and at one-quarter and three^quartets of its length. When the 
pipe is blown eoftly toe fnndameatel is .very predominant^! and 
' toeze is a node at the middle ]^int The flame there is much 
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affecterf’by the nodal pteaeurt dtedffea; while tJ«e;*t^ 'rtbrafe ! 
only sliehtly. Ttf, hdwever, the pipe H blown etron|(ly, the funda- 
mental dies fcway , arid the first overtone is predominant, 
then the middle ppint is a loop, and the middle fiame 
is only slightly atiected, while the other two, now being 
at nodes; vibrate strongly. 

3. Pipe Closed at Both Endi.— The two ends in such 
a pipe arc nodes. It is evident that the overtones 
wifi follow the same rule as for a pipe opened at both 
ends. This case is not exactly realised in practice, but 
it is closely approximated to in Kwidt's dusi-iube. A 
glass tube, the dust-tube/* 3 ft. or more in length, and 
perhaps i in. in diameter, has a little lycopodium 
powder introduced, and the powder is allowed to run 
all along the tube, which is then fixed horizontally. 
A closely-fitting adjustable piston is provided at one 
end. A glass or metal rod, tnc “ sounaer,” is clamped 
at its middle point, and fixed along the prolongation 
of the axis of the dust- tube as in fig. 31, a loosely 
fitting cork or card piston being fixed on one end of 
the sounder, wliich is inserted witliin the dust-tube. 
The other end of the sounder is stroked outwards 
with a damp cloth so as to make it sound its funda- 
mental. Stationary waves are formed in the air in 
the dust-tube if the length is rightly adjusted by the 
closely fitting piston, and the lycopodium dust collects 
at the nodes in little heaps, the first being at the fixed 
end and the last just in front of the piston on the sounder. The 
stationary wave system adjusts itself so that its motion agrees 
with that of the sounder, which is therefore not exactly at a 
If Uf is the velocity of longitudinal waves along the sounder, and / 
the length of the sounder, the frequency of vibration is lT,/2/. If 
L is the distance between successive dust-heaps, i\e, half a wave- 
length. the frequency in the air is U/2L, where IT is the velocity 
of sound in the pipe. Then, since the frequencies are the same, 
U/2L = lh/ 2 l or L// -= U/Uy. 



Fig, 


ariiplifnde am l^ih dovlolB >thoto in ^ther inuba, so ithat < the same 
relation hokla* ■ '■ 

Determinations of the prossrire'charigeB, or extent of e^criiaim 
of the air, in sounding organ pipea have been made by ,A. j^uridt 


Veestichef 1873)* Mach's method is perhaps the most direct. < The 
pipe was fixed' in a horizontal position, and along the top wall ran 
a platinum wire wetted with sulphuric acid. When the wire was 
heated by an electric current a fine line of vapour descended from 
each drop. The pipe was closed at the centre by a membrane 
which prevented a through draught, yet permitted the vibrations, 
as it was at a node. The vapour line, therefore, merely vibrated to 
and fro when the pipe wa.s sounded. The extent of vibration.jat 
different parts of the pipe was studied through a glass side wall, a 
stroboscopic method being used to get the position of the vapour lino 
at a definite part of the vibration. Mach found an excursion of 
0-4 cm. at the end of an open pipe 123 cm. long. The anj^ude 
found by the other observers was of the same order. For the 
vibration of air in other cavities than long cylindrical pipes we refer 
to Rayleigh's Sounds vol. ii. chs. 13 and 16. 

Propagation of Waves tn Pipes of Circular Section . — Helmholtz 
investigated the velocity of propagation of sound in pipes, taking 
into account the viscosity of the air (Rayleigh, Sound, ii. § 347), and 
Kirchhofi investigated it, taking into account both the viscosity 
and the heat communication between the air and the walls oi the 
pipe {loo, cit. ii. § 350). Both obtained the value for the velocity 


Fig. 31. 

The velocities in different gases may bo compared by this appara- 
tus by filling the dust-tube with the gases in place of air. It Lj is 
the iiitcrnodal distance and the veloci^ in a gas, L and U being 
the corresponding values for air, we have VjV ~ LJL, 

Kundt's dust-tube may also be employed for the determination 
of the ratio of the specific heats of a gas or vapour. If U is the 
Specific velocity of sound in a gas at pressure P with density p, 

Heats* and if waves of length A and frequency N arc propagated 

Ratio through it, then the distance between the dust-neaps is 
, X U 




2 “■ 2N 2N 

where y is tho ratio of the two specific heats. If d is measured 
for two gases in succession for the same frequency N, we have 

"ft „ fi£i 

where the suffixes denote the gases to which the quantities relate. 
If 7, is knowo this gives y^. Kundt and Warburg applied the 
method to find y for mercury vapour {Pogg. Ann., 1876, 157, p. 356), 
using a double form of the apparatus in which there are two dust- 
tubes worked by the same sounding rod. This rod is supported at 
i and 5 of its length where it enters the two dust- tubes, as represented 
diagrammatically in fig. 32. It Is stroked in tho middle so as to 
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where U is the velocity in free air, R is the radius of the pipe, IT the 
frequency, and p the air density. C is a constant, equal to 
coefficient of viscosity in Helmholtz's theory, but less simple tn 
Kirchhofi's theory. Experiments on the velocity in pipes were 
carried out by H. Schneeoeli {Pogg. Ann., 1869, 136. p. 296) and by 
T. J. Seobeck {Pogg. Ann., 1870, 139, p. 104) which accorded with 
this result as far as K is concerned, but the diminution of velocity 

was found to be more nearly proportional to N"®. Kundt also 
obtained results in general agreement with the formula (Rayleigh, 
Sound, ii. § 260). He used his dust-tube method. 

Elementary Theory of the Transverse Vibration of 
Musical Strings. 

We shall first investigate the velocity with vi^hich a disturb^t^ 
travels along a string of mass m per unit length when it is 
stretched with a constant tension T, the same at all points. 
We shall then show that on certain limitations two trains of 
disturbance may be superposed so that stationary waves may 
be formed, and thence we shall deduce the modes of vibration 
as with pipes.* 
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.excite its second mode of vibration. The method ensures that the 
two frequencies shall be exactly the same, In the mercury experi- 
ment the sounding rod was scaled into the dust- tube, which was 
exhausted of air, and contained only epme mercury and some quartz 
dust to give the heaps. It was placed in a. high temperature oven, 
where the mercury was evaporated. The second ,ti4h«, COritaipi Jg 
air was outside. When a known temperature was attained tho 
sounder was exoited, -^nd and rfj could be measured. From the 
temperature, was known, and y^y. could then be found. 

Taking 7. ~ i*4i> 7a was ^ determined to be i'66. Lord Raf^ieigh 
arid Sir William Ramsay {Phil Trans. A^895, Pt. i. p. 187) alw 
need A eirigto'd'iist-tribe with a> sounder to wnd 7 for argon^ and again 
the value was 1*66. * ‘ ^ J . 

DetemUnations of Pressure Changes Amplitude of VtbraH^ 
in Pipes.’-li the> -raaKiirium preesure ckaUige ie determined, the 
aifriplitudele given by equatioii (id), vi?. 

I"’.'' _ ^ /’‘j,; 

lor fii file siationkzy Wve syst^' the pfclhrife ah^ the[ 
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Let AB (fig. 33) represent the string with the ends AB fiaced.^ Let 
a disturbance once sot going travel along unchanged in fonn fiw 
A to B with velocity U. Then move AB from right to left wtth 
this velocity, and the disturbance remains fixed tn; space. Take 
a point P in the disturbed part, and a point Q which the distarbftnce 
hM not yet reached. Since the conditions in the region. PQ renuin 
always the same, the momentum perpendicular to AB entering ;the 
regkm at Q is equal to the momentum perpendioukuTs to AB Jbeaving 
the region at P. But, since the motion at Q is alojm Aft. them is 
no xmomentum there perpendicular to AB. So alio there is on the 
whole none in, that direction leaving at P. Let the Went at P 
make angle p with Ap. The velocity of the string at P parallel to 
PM is U sin p, and the mass of string passing P is mU per second, so 
that mU* sin p is carried out per second. But the tension at P is T, 
parallel to the tangent, and T sin ^ parallel to PM, and through this 
— T sin o is the momentum passing out at P per second. Since tho 
resultazit Is scro, 'fritJ* lin p — ‘ T sin ^ in' 0^ Or u* ■■ T/m. ^ ^ 

Now keep AB fixed, and the disturbance tmvels with veloaty 'TT* 
'^e riiight mi^e this irivestigarioh tuiore genezkl by introducing ri 
force Xasin the investigation fox; i!ir, hardly appearsneoe^ty. 

To lonri sUtiOnary 'ivaVes two eqw traini tnustlSe able to travel 
Jn o^sifo diredrioiia with WiM velbcitiCs, and tp be superposed. 
We TOSt show^then that the force (hOled out'by the sum bf.the dis- 
tutlT^ce^ ii^ ^ Idrces Cifd%l out by each train 

ishalt unchanged the texudOn T 
s tiUi^es that the distttt^nce is sO lilaU 
altered. 
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disturbance is sufficiently small the curve of dispUoeaiient.it bo 


wnirux outMi^AcuLiy Duuuj buu «;urv6 oi UlspuiOQ|||ie9;n, Ift ' BO 

inarly* paHaUtlriO'lhvriiwtlMht ithiarrC(MnpQDei|tiis T. 

JhextompQdenfcfofe T perpsodicn^ to tiiv(r>a9d$ m T 4 ^s, m TdMu. 

' SIT j!: A y* the, idiap^cemejaits, due to th^ tl^o trains 
i®E’ y ^ yi + y^, the tvio smmto fowos Wt^ Tdnfdx and 
TSyJax, ^ite that due to y is But ainne !V' ^ >v tf y* 

tm Tdyjdx -f Tdyjdx, oi tibt condition for suppipoaitW 
Jiddb wham the diijplhcenicnt i»BQ sTnEll tliat we may put dx/ik ^ i.‘. 
Evidently this comes to aeglectiiif: Lot two trains of equal 

w^es toovinjf in opposite dutoottons aioni^ such a string of indeii- 
oito kngih form the stationary system ot fig. a;. Siinco the 
nodes arc always at rest wp my ropresent the vibration of a 
givta stfinig by the length botwoen, 
any two nodes. The iundamcmtal 
laodc is tliait in which A and B 
repreboat the ends i of the string. In 
this case AB *» / live length, and 
the troquency ^ U/^i ^ U/al ^ 
(i/al) ^(T/w). Xho- middle of the 
string is a loop. In the iipxt mode 
A and C represent tile ends and 
AC ss Xgja I and *« U/Ag *» aU/a/ — 
the toird modo 
the ends and 

/ 7n T" a -*U./X3 «3U/»/*= 

(.V2I) and HO on. In fig. 34 

the sturtionary wave systems oi tlie 
first four modes arc represented. 

The complete scries of harmonics* 
J^iG- 34* possible modes. 

„ . , , . The expcrimontnl deincm»it»tioni 

OT these results 15 easily made by tlic sonometer or tnonochord' 
4 “g' 35 )* A string is fixed at C on the top of a hollow boac^ and 



AC ss X2 1 and tin *« 

-V (2/aOV(T/w). In tt 

^ A and V represent 
A0:f»iiX3^aiidn9- 
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Phases ow two fi^os AB, which serve as the fixed ends, and ^en 
over a pulley P, being stretched by a weight W. Between A and B 
a bridge D, le. another edge slightly higher than- A or B can 
lie inserted in any poBition, which is ctetenained by a gradfiatod 
«cab. The effective lengtli of the string ifi then AD. Kooping the 
. ,n^e tension, it may be shown that «/ is constant by finding w for 
wipus lengths. Keeping ad epnstanf and varying W it may bo 
Mimvn tliat >1 » >/W. Lastly, by using different stoSig}^, it may be 
shown tliat, with the same T and /, w x \/(i/w). 

The various modes of vibration may also be exhibited. If D is 
removed and the string is bowed in The middle, the fundamental is 
brought out. If it is touched hi the middle with a feather, the edge 
of a card, or the finger nail, and bowed a quarter of the way along 
the octave, the first- overtone comes out. Each of the first few 
harmonics may be easily obtained by touching the string at the first 
node of the harmonic required, and bowing at the first loop, and the 
presence of the nodes and loops may be verified by putting light 
' pfipor (idfir 4 df shape a cin the string at the nodos and- lOOfie. VVffien 
tba hanxionic is sounded tho ridocs at tba loops isre theowu ofi: wlulo 
tOmse at the riodes remiafii seated; 

Not only may the fnndsanentsl and; its hanttmucs be obtained 
' sopafSTtely, btit th^ are also to be* heard sfinulitaaieously, particularly 
sarller-ones^ adiioh avs mMiaUy moro prombwit than those 
series^ A psactised -eat' easdy dinteras the- ooexistence 
'■iiH TOOsb fiaatois* tones when a pianoforte or violin string is thiown 
^ tote vibcaAioifi It i| evident that, in such case, .toe s%in«, while 
' vlbaatiag as a whole between its fixed extireaititiea 4 .is at the maritime 
aMctiting BubhiKliary oscillations tabout its middto poiiiti its points 
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ti^sectiof^ Ac., as ; 8 hown j 6 , for the fundamental and the 
bqprmo^ifr . When Sr.^rtog, h struck, or bowdd at, a jSoml, any 
. hjtoqwo with a , We, at tint .^ent. Snee the quality 

^ thenotp sounded depends (m.toemlxtpi;e of Jw the quality 
. tofrefore is to somp extent depeudont on,ihe,npini of excitatiwT 
> A highly to^io^a and ihstructiye mtto® tor fflustto^ the 
Igyra of , musical stnuw U cSsfats 

bf4^.cMer fixed oc.pasatofif over a null^yt^d. 

Ii TOOh W thread may tier sttotoh«4 toany. dfarto^wliu?^ " 

fitJJielaiger ^ 


br fiteMiai^atoigat^pfiUS'Ie^^ iensipn vibrates in unison 
-and diyjdeaiitaehTRtoonqoi; nwto Iww Viqhtral segments easily 
.^oemible by a spectator*., hf the lefigth of ,toc tjbiead he kept 
^^lahia twsion will give. but one ventral-segifient; the 

f^dam^tal note qf the thread is then of the same pitch as the note 
of the body to which il is attaobad» By reducic^ toe tensifin to one 
quarter of its pncvKms amonut, toe number of ventraT segiaients will 
S? iDcreasod to two, indicating that the. tot hasmonio of 

the thread is now in unison with, thn solia,iand consequently tliat its 
^ndameatal in an octave lower than it was with tlie former tension: 
thus confirming the law that n varies as Jl'. In like, manner, 
on father lowering the tension to on© ninth, three ventral segments 
w 4 l be, formed, and so on. 

The law that, caetms parihus,, n varies inversely as the thickness 
may tested by lorming a string of fom* Ipngtos of the single thread 
u^d txrfare, and consequently of double the Sickness of toe latter, 
wh^, lor tl^ same len^h and- tension, the compound thread will 
exiubit double the number of ventral segmonts proaented bv the 
single thread. » f j 

The other laws admit of similar illustration. 

Longitudinal Vibrations of Wires and Rods^ 

Subject to a lianitetion which we sj^l examuie later, the 
velocity of a longitudinal disturbance along a wire or rod depends 
only on the material of the rod, and not upon the cross-section w 
Since the forces called into play by an extension or compression 
of the material are proportional to the cross-section, it follows 
that if We ccxisidcr any case and then another case in which, with 
the same longitudinal disturbance, the cross-section is doubled, 
the force in Uia second case is doubled as well as the mass to be 
in«ved. The acceleration therefore remains the same, and the 
yelocitjT is unaltered. We shall; find the velocity of propagation, 
ju.st as in previous cases, from the consideration of transfer of 
momentum. 

Suppose that a disturbance is travelling with velocity XT unchanged 
m form along a rod from left to right. Let us move the rod from 
right to lott, .so tliact the undwtnrbefl parts- move with velocity U. 
Then the disturbance remains fixed in space. Lot A be a point in 



tj 

Fio. 35 P, 

the tfistutbafice, and B a boint hr the undisturbed part. The 
material between A and' B, Though coiitiiiuaHy changing, is always 
in the same condition, and therefore the momeirtuiw within. AB^ is 
constant. Hence th© amount carried out at A is equal to that 
carried in at B. 

Now momtJatum is transferred in t^o ways, viz, by the force 
acting between contiguous portions of a hotly and' by tlie’ rtansfer 
of moving nuettor. At B there is only tho letter kind, ami> sinee 
the transler of matter is Po^oU,, where jp© Is the undisturbed density 
and is the undisturbed cJose-section, since its velocity is U the 
passage of moipentum per second i^,^JLJ«“. At VL if toe velocity 
of to© disturbance relalivc to undisturbed parts qT to© rod is u from 
Idt to right toe velocity restive to Afs tf - if. If a is the density 
at A, pd & toe, cross-section, then toe momcntian carried past A 
But ii,y is the disp^ement n.tA, dy/dx is toe extension 
, at A, and the fori^ is a puE agrqss A ©qual to where 

^ y IS yoqng 9 modules of elasticity ' Then we have 

Y&f^y/dx - u)^ ^ ( 27 ) 

I</U «,-r dylix ^ ' ~ " (28) 

for toe pj^rticle at A meyes ©ver "dy backwards, while the disturbance 
moves over u. Also since dz:^lias been stretched to dx -j- dy 
pvidx -f dy) = 

or W , 

Substituting from in (z%\ ' 

arid substitiitifig ftom (itff) in ( 30 V 

1 ^ (h«oW.. 

wiwe. DDw tiie lUUMati MmUv oI .tt* mL; "Ot- tAmUt wMh 
which the rod mast travel in order that the (UrtadMnee'' nay ^ 
feted' in njneo' iaifacnioiiK'V w H the.io4\i». liqpt feted, 

•«ns wuie wetocity wMaMiiehiliheiduitarMaeetiwels.. 

Tto investigation is subieet teithoiHmjfetion tha^: «Mf dtotMfer 
I of the cTOBS-eectum moet ha «ni#U nonmuM with the wave-length. 
I Whw ^ >Sit. j^jilffl'I^tudiaallj^ ^t contracts or 


{3?) 

ffto) 

(3i) 

(3?) 




3QUN£> 


.455 


«tnid8 itiidibUratkd w, Itnown m Poi«ton*ff ratio, whioh 

•in met^s as not lar itam. It«dt un suppoie that the rod is oircuUu:, 
jlrradhiB and that the nactial diapkoeineatof the aarface is n* The 
•ioDgitndinai extctasioa is dyldft^ wnd therefore the radial contraction 

is TiJr^irdyJdXj, If then >>==4 sin Uf), cos ^(ir— U/). 

If r is of the order of X, is of the order of y ; and the kinetic energy 
of the radial motion ie of the same order as that of the longitudinal 
motion. But our investigation entirely leaves this out of account, 
and is therefore faulty. In fact , the forces are then n o longer parallel 
to the axis. There are shears of the order dtijdx and the simple 
Young's fnodulus system can no longer bo taken to represent the 
actual condition (see Rayleigh, Sownd, i. § 157). But k^ing rjx 
small wo may as before form stationary waves, and it is evident that 
the series of fundamental and overtones will be just as with the air 
in pipes, and we shall have the same three types — fixed at one end, 
free at both ends, fixed at both ends — with fundamental frequencies 
Tospoctivoly 

The overtones will be obvious. 

For an iron wire Y/p is about 10^2/4, so that for a fi^urncy of 
500 in a wire fixed at both ends a length about 5 metres is reguired. 
if the wire is stretched across a room and stroked in the middle with 
a damp cloth the fundamental is easily obtained, and the first 
harmonic can be brought out by stroking It at a quarter the length 
from one end. A glass or brass rod free at both ends may be held 
by Uic luincl in the middle and excited by stroking one end ouhvards 
with a damp cloth. If it is clamped at one-nuarter and three- 

a uartors of the length from the ends, and is strolced in the middle, 
tie first harmonic sounds. 

Young's modulus may be obtained for tho material of a rod by 
clamping it ki tlio middle and obtaining the frequency of the funda- 
mental when y ==: 

Tlic value thus obtained is generall}^ appreciably greater than 
tliat obtained by a statical method in which me rod is pulled out by 
an aimlicd tension. 

Rods of diflerent materials may be used as sounders in a Kimdt's 
dust tube, and their Young’s moduli may be compared, since 

length of rod 


velocity in rod = velocity in air x / — - 

’’ distance between dust-heaps- 

Torsional Vibrations of Hods and Tr?>tf5.— The velocity of propaga- 
tion of a torsional disturbance along a wire of circular section may 
be found by the transfer of momentum method, remembering thht 
wc must now replace linear momentum by angular momentum. 
Let the disturbance be supposed to travel unchanj^ in form from 
left to right with velocity U. Now suppose that me wire or tod is 
moved from right to left wdth velocity U. The disturbance is then 
fixed in space. Lot A be a point in the disturbance and B a point 
in the undisturbed portion. The condition of the matter between 
A and B remains constant, though fresh matter keeps coming in at 
B and an<?qual quantity leaves at A. Hence the angular momentum 
of the part Dctweeu A and B remains constant, or as much enters at 
B as leaves at A. But at B there is no torsion, and no torsibn couple 
of one part of the wire on the next. So that no angular momentum 
enters at B, and therefore on the whole none leaves at A. Tho 
tran.sfcr of angular momentum through A is of two kinds — first, that 
due to the passage of rotating matter, and, secondly, that due to tho 
couple with which matter to the right of A acts upon matter to the 
left of A. The mass of matter moving through A per second is 
pjra®U, where a is the mdius of the wire and p is its density. If d is 
the angle of twist, the angular velocity is d 9 ]dt. ‘The mdius of 
gyration of the section is Ju*. Hence the angular momentum 
conveyed per second outwards is ^pxa^d^fdt. The couple duo 
to the twist of a wire of length I through ^ is G =* and wd 

may put Since no angular momentum goes out on the 

\nitci^dBfdx 4- li^a*[Jd$ldt s* o. (33) 

HBnt Urn condition of unchai]£od iorm requires that the inatter 
twist through { 4 ejdx)dx while it is travelling over dx, i .$4 in 
time dx[V. 

Substituting in (33) we get ' 

( 54 ) 

H we now ^ disturbance travels along it with 

vdi^i^ U ^ and it depends on the rigidity and density of 

the wire rand not upon its radius. 

It is easy to deduce the niodes of vibration from stationary waves 
as in tiie pirevious ca^* If a rod is clanmed at one end and 'firee 
at other, tire fiindanientja frequency ft n/fH ' For iron 
ulpMr U tile, order io^\ pp that the frequency for a tod i metre long 
ft ^out jopo. a tart Vrheel is ungrea^' It htriduces a very 

' OroBably' due tptcttsionai vibrations 6j*thb aide. 

nbnal;viMation$ Oi a ,^ire ara encetted when'Ht is’ bowed. 

■ • - 



Traimma V^^fiions of or Rods.— When a bar or rod is of 
oonsiderable cross-section, a ft^versal disturbance cells into 
forces due to the strain 01 uxe" material much more important fltaris 
tho forces due to any tension which is ordinarily applied. % The^ 
velociW of a disturbance along such a bar , and its modes of vibration^ 
d^end therefore on the elastic properties of the material and the 
dimensions of the bar. We cannot investigate the vibrations in aa 
elementary manner. A full discussion will be found in Rayloigh'a^ 
Sound, vol. i. ch. 8. , We shall only give a few results. 

Tho cases interesting in sound arc those in wtUch (t) the bar is 
froo at both ends, and (2) it is clamped at one end and free at the 
other. 

For a bar free at both ends the fundamental mode of vibration has 
two nodes, each 0*224 length from the end. The next mode has 
a node in tl\e middle and two others each 0*132 from the end. The- 
third mode has four nodes 0 094 and 0*357 from each end, and so 
on. The frequencies arc nearly in the ratios 3®: 5*: 7*. . . • Surir 
bars are used in the harmonicon. 

Wlion one end is clamped and the other is free the clamped end fa- 
always a node. The fundamental mode has that node only. The 
next mode Las a second node 0*226 from the free end ; the next, 
nodes at 0*132 and 0*5 from the free end. and so on. The frequencies 
are nearly in the ratios 1 : 6-25 : 17*5. Such bars are used in musicaL 
boxes and as free reeds in organ pipes. 

The most important example of this type is the tuning-fork,, 
wliich may be regarded as consisting of two parallel bars clumpecf 
together at the base. The first overtone has freguency 6*25 that 
of the fundamental, and is not in the harmonic series. If the 
fork be mounted on a resonance box or held in front of a cavity 
resounding to the fundamental and not to the first overtone, thc- 
fundamental is brought out in great purity. 

Vibrations of jpfafes.— These are for the most part mter^hy 
rather from the point of view of elasticity than of sound. We aihml 
not attempt to deal with the tlieory here bnt shall describe only the 
beautiful mode of exhibiting the regions of vibration and of rest 
devised by E. F. F. Cliladm (i756~i«27). As usimlly airamffd. ’a., 
tliin metal plate is scrcwoil on to the top of a firm upright post at 
the centre of the plate, which is horizontal. White sand is lightly 
scattered by a pepper-box over the plate. The plate is then bowed' 
at the edge and is thrown into vibration between nodal lines or curves 
and the sand is thrown from the moving parts or ventral segments 
into these lines, forming " Chladni's figures.^' The development of 
these figures by a Skilflll bower is very fascinating. As in the case 
of a musical string, so here wc find that the pitch of the note is higher 
for a given plate the greater the number of ventral segments. mto< 
which it is divided; but tho converse of this does not hold good, two. 
difierent notes being obtainable with the same number of such. 
Bcgmeals, the position of the nodal lines being, however, dificrent. 

The upper line of annexed’ figures shows how the sand arranges 
itself in three cases, when the plate is Muare. The lower line give* 
the some in a sort of idealize^ fOnn. 58, t, corresponds totbeu 



X 






Fig. 38. 


lowest possible note of the particular plate usedr fig* 38^ to fbr 
fifth higher; fig. 38, 3, to the octave of the aiimbewn. 

of vibration in the same time being as 2 to 3 to ^5* 

If the pM^o be small, it is sufficient, in order to bring out tSc? 
simpler sand-figures, to hold the plate firmly between two fingma- 
of the same hamd placed at any ^int where at least two nodab 
lines meet, for instance the centre u (r) and to draw a vioiia 

bow downwards across the edge near the micMte of a ventral secmmiL 
But with larger plates, which alone will fnmiA the more cosniaioated. 
figures, a damp:screw must be used for fixing the plate, ami, at tiie 
same umO, one or more other nodal points ought to be teucbM wttbt 
the fingers while the bow is being abpfiedw .In this way, aay sd tfae-t 
possible configurations may be easily pvodwoed* 

By similar methods, a ciraular plate inay be snaie te exitibtit: 
nodal lines dividing the surface by dlsmieind lines into fesir «r au 
gnulter, but alwSys zven, number Of sectors, an odd fiiiasbcr beiag: 
mbott^atildewitii the generaI!lavrkls«atio&ary waves that the aartir 
of a body adjoining a nodsA RSfe on etthor side mnst alsrays viMta- 
OpTOsitf^ to uach other; ' ' 

Another dess of figures oohsfttsof dtculik nodal Ihws 
tints 






+ 56 . 


SOUNO 


[BELLS AND OTHER PURGES 



Circular nodal lines tinaccomi)anied by ihtersee^g Hues cannot 
be produced in the manner described; but may be got either by drill- 
ing a small hole through the centre, 
and drawing a horse-hair along its 
edge to bring, out the note, or by 
attaching a long thin clastic rod to 
the centre of the plate, at right 
angles to it, bolding the rod by the 
middle and rubbing it lengthwise 
with a bit of cloth powdered with 
resin, till the rod gives a distinct note; the vibrations are com- 
municated to the plate, which consequently vibrates transversely, 
and causes the sand to heap itself into one or more concentric rings. 

Paper, parchment, or any other thin membrane stretched over 
a square, circular, &c., frame, when in the vicinity of a sufficiently 
powerful vibrating body, will, through the medium of the air, be 
Itself made to vibrate in unison, and, by using sand, as in previous 
instances, the nodal lines will be depicted to the eye, and seen to 
vary in form, numW an<l position with the tension of the plate and 
the pitch of the originating sound. The membrana tympani or 
drum of the ear, lias, in like manner and on the same principk's, the 
property of repeating the vibrations of the external air which it 
communicates to the internal parts of the ear. 

Bells may be regarded as somewhat like circular plates vibrating 
with radial' nodes, and with the edges turned down. Lord Rayleigh 
has shown that tliere is a tangential motion as well as a motion in 
and out. Ordinarily when a bell is struck the irnpulse primarily 
excites the radial motion, and the tangential motion follows as a 
matter ot course. Wlicn a finger-glass (an inverted bell) is excited 
by passing the finger round the circumference, the tangential motion 
is primarily excited and the radial follows it. Some discussion of 
the vibrations of bells will be found in Rayleigh, Sounds vol. i. 
ch. 10 (see also Bells). 

Singnig Flames, — A “jet tube,” i.e. a tube a few inches long with 
a fin e nozzle at the top, is mounted as in fig. 40, so as to rise out 
of a vessel to which coal-gas, orj better, hydro- 
gen, is supplied. The stqiply is regulated so 
that when the gas is lighted t he flame is half 
or thrcc-ouarters of an inch high. A " sound- 
ing tube,*' say an inch in diameter, and some- 
what more than twice the length of the jet tube, 
is then lowered over the flame, as in the figure. 
When the flame is at a certain distance within 
the tube the air is set in vibration, and the 
sounding tube gives out its fundamental note 
continuously. The flame appears to lengthen, 
but if the reflection is viewed in a vertical 
mirror revolving about a vertical axis or in 
Koenig’s cube of mirrors, it is seen that the 
flame IS really intermittent, jumping up and 
down once with each vibration, sometimes 
apparently going within the jet tube at its 
lowest point. For a given jet tube there is 
a position of maximum efficiency easily ob- 
tained by trial. The jet tube, for a reason 
whidh will bo given when we consider the 
maintenance of vibrations, must be less tlian 
half the length of the sounding tube. 

A scries of pipas of lengths to give any 
Fig, 40. — Singing desired series of notes may be arranged. If 
Flame. two tubes in unison are employed, a pretty 

example of resonance may be obtained. One 
is adjusted so as just not to sing. The other is thou made to 
sing and frequently the first will be set singing also. 

Sensitive Flames and Jets. — When a flame is just not flaring, any 
one of a certain range of notes sounded near it may make it 
flare while the note is sounding. This was first noticed by John 
Lc Conte {Phil. Mag., 1858, 15, p. 235), and later by W. F. Barrett 
' {Phil. Mag., 1867, 33, p. 216). Barrett found that the best form of 
burner for ordin^" gas pressure might be made of gloss tubing 
about g in. in diameter contracted to an orifice ^ inch in diameter, 
the orifice being nicked by a pair of scissors into a y-shape. The 
flame rises up from the burner in a long thin column, but when an 
appropriate note is sounded it suddenly drops down and thickens. 
Barrett farther showed by using smoke jets that the flame is not 
asem^,' Tyndall {Sound, lecture vi, ^ 7 seq.) describes 

a number of beautiful experiments witti jets at lugner messure than 
ordinary, shy 10 in, of water, issuing from a pinhole steatite 
burner. The flame may be xO in. high, and on receiving a 
suitably high sound It sudfdeuly drops down and roars. The sensi- 
tive point IS at the orifice. Lord Rayleigh {Sound, ii. § 370), uring 
as a source a V bird-call.” a whistle of high fr^uency, formed a series 
of stationary waves by reflection at a flat surface. Placing the 
sensitive flame at different parts of this train, he found that it was 
ciccited, not at the nodes where the pressure varied, but at the loops 
where the motion was the greatest and where there was little pressure 
change. In his Sound (ii. cb. 21) he has given a theo:^ of the 
senaitivenQis, When, the velocity of the jet is gradually increased 
there is a certain range of velocity for which jet is unstable. 




BO that any deviation from the straight rhsh-out tends to inmeaM 
as the jet moves up. If then the jet is just on the point of insta- 
bility, and is subjected as its base to alternations of motion, the 
sinuosities impressed on the jet become larger and larger as it flows 
out, and the name fs as it were folded on itself. . Another form of 
sensitive jet is very easily made by putting a piece of fine wire gauze 
2 or 3 in. above a pinhole burner and igniting the gas above the 
gauze. On adjusting the gas so that it burns in a thin column, 
just not roaring, it is extraordinarily sensitive to some particular 
range of notes, going down and roaring when a note is sounded. If 
a tube bo placed over such a flame it makes an excellent singing 
tube. The flame of an incandescent gas mantle if turned low is 
frequently sensitive to a certain range of notes. Such a flame may 
jump down, for Instance, to each tick of a neighbouring clock. 

SavaYt*s Liquid Jets.-^li a jet of water issues at an angle to the 
horizontej from a round pinhole orifice under a few inches pressure, 
it travels out as an apparently smooth cylinder for a short distance, 
and then breaks up into drops which travel at different rates, colUde, 
and Bcaltcr. But if a tuning-fork of appropriate frequency bo set 
vibrating with its stalk in contact with the holder of the pipe from 
which the jet issues, the jet appears to go over in one continuous 
tliread, Inicrmittent illumination, however, with frequency equal 
to that of the fork shows at once that the jet is really broken up 
into drops, one for each vibration, and that these move over in a 
steady procession. The cylindrical form of jet is unstable if its 
length is more than times its diameter, and usually the irregular 
disturbances it receives at the orifice go on growing, and ultimately 
brealc it up irregularly into drops which go out at dillercnt rates. 
But, if quite regular disturbances are impressed on the jet at intervals 
of time which depend on the diameter and speed of outflow (they 
must be somewhat more.- than ir times its diameicr apart), these 
disturbances go on growing and break the stream up into equal 
drops, which all move with the same velocity one after the other. 
An excellent account of these and other jets is given in C. V. Boj^’ 
Soap Bubbles, lecture ill. 

Maintenance of Vibrations. — a system is set vibrating and 
left lo itself, the vibration gradually dies away as the energy leaks 
out either in the waves formed or through friction. In order that 
the vibration may be maintained, a periodic force must be ai)plied 
either to aid the internal restoring force on the return journey, or 
weaken it on the outgoing journey, or both. Thus if a pendulum 
always receives a slight impulse in the direction of motion Just about 
the lowest point, tliis is equivalent lo an increase of the restoring 
force if received before passage through the lowest point, and to a 
decrease if received after that passage, and in either case it tends 
to maintain the swing. If the bob of the pendulum is iron, and if 
a coil is placed just below the centre of swing, tJien, if a current passes 
through the coil, while and only while the bob is moving towards 
it, the vibration is maintained. If the current is on while the bob 
is receding the vibration is checked. If it is always on it only acts 
as if the value of gravity were increased, and docs not help to 
maintain or check the vibration, but merely to shorten the period. 
In a common form of electrically maintained fork, the _ . 

fork is set horizontal with its prongs in a vertical 
plane, and a small doctro-magnet is fixed between 
them. The circuit of the olcctro-magnbt is made 
and broken by the vibration of tlic fork in different ways — say, by 
a wire bridge attached to the lower prong which dips into and lifts 
out of two mercui’y cqps. Tho mercury level is so aamsted that the 
circuit is just not made when tho fork is at rest. When it is set 
Ndbrating contact lasts during some part of the outward and Some 
part of the inward swing. But partly owing to the dday in making 
contact through the carriage down of air on the contact piece, and 
partly owing to the delay in establishing full current tliroiigh self- 
induction, the attracting force does not rise at once to its full value 
in tho outgoing journey, whereas in the return journey the mercury 
tends to follow up tho contact piece, and the full current continues 
up to the instant of break. Hence the attracting force does mote 
work in the return jounioy than is done against it in the outgoing, 
and tho balance is available to increase the vibration. 

In the organ pipo— as in the common whistlo— a thin sheet of 
air is forced through a narrow slit at the bottom of the embouchure 
and impinges against the top edge, wliich is made very pt 

sharp. Tho disturbance made at th^ commencement 
of tho blowing will no doubt sot the in the pipe vibrating in: tts 
own natural period, just as any irregular air disturbance will set a 
suspended body swinging in its natural period, but we ara to con- 
sider how the vibration is maintained when once set going. When 
the motion duo to the vibration is up along the pipe from the em- 
bouchure, tho air moves into the pipe from the outside, and carries 
the sheet-like stream jn with it to the inside of the sha^ edge. 
This stream does work on the air, aiding the motion. When the 
motion is reversed and the, air moves out the pipe at the embdu- 

chure, the shoot is deflected on to the outer $ide of the edge, 
and no work is done against it by the air in the pipe. Hence flio 
stream of air does work during half the Vibration and this is 
not abstracted during the other and so it goes on increasing 
the motion until the supply of energy in blowing is equal to the loss 
by friction amuMund. ^ ' i 



INTERFERENCE] 

Tlic maintenance of the vibration of the air in the singing tube 
has been ex})lained by Lord Rayleigh {Sound, vol. ii. § 322 hj as due 
. to the way in which the heat is communicated to the 
Thm vibrating air. When the air in a pipe open at both 
ends is vibrating in its simplest mode, the air is 
alternately moving into ana out from the centre. During the 
quarter swing ending with greatest nodal pressure, the kinetic 
energy is changed to potential energy manifested in the increase of 
pressure. This becomes again kinetic in the second quarter 
swing, then in the third quarter it is changed to potential energy 
again, but now manifested in the decrease of pressure. In the last 
quarter it is again turned to the kinetic form. Now suppose that at 
the end of the first quarter swing, at the instant of greatest pressure, 
heat is suddenly given to the air. The pressure is further increased 
and the potential energy is also increased. There will be more 
kinetic energy formed in the return journey and the vibration tends 
to grow. But if the heat is given at the instant of greatest rare- 
faction, the increase of pressure lessens the difference from the un- 
disturbed pressure, and lessens the potential energy, so that during 
the return less kinetic energy is formed and the vibration tends to 
die away. And what is true for the extreme points is true for the 
half periods of which they arc the middle points; that is, heat given 
during the compression half aids the vibration, and during the 
extension half damps it. Now let us apply this to the singing tube. 
Let the gas jet tube be of somewhat less than lialf the length of the 
singing tube, and let the lower end of the jet tube be in a wider tube 
or cavity so that it may be regarded as an “ open end.** When tho 
air in the singing tube is singing, it forces the gas in the jet tube 
to vibrate in tho same period and in such phase that at the nozzle 
the pressure in both tubes shall be the same. Tho lower end of tho 
jet tube, being open, is a loop, and the node may be regarded as 
in ai) imaginary prolongation of the jet tube above the nozzle. 
It is evident that the pressure condition will be fulfilled only if 
the motions in the two tubes are in the same direction at the same 
time, closing into and opening out from the nodes together. When 
the motion is upwards gas is emitted ; when the motion is downwards 
it IS checked. The gas enters in the half period from least to greatest 
]'>ressnre. But there is a slight delay in ignition, partly due to 
expulsion of incombustible gas drawn into the jot tube in the previous 
hall period, so that the most copious supply of gas and heat is thrown 
into the quarter period just preceding greatest pressure, and the 
vibration is maintained. If the jet tube is somewhat longer tlian 
half the sounding tube there will be a node in it, and now the condi- 
tion of equality of pressure requires opposite motions in the two 
at the nozzle, for their nodes are situated on opposite sides of 
that point. The heat communication is then chiefly in the quarter 
vibration just preceding greatest rarefaction, and the vibration is 
iutaineci. 
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Interference of Sound, 


When two trains of sound waves travel through the same 
medium, each particle of the air, being simultaneously affected 
by the disturbances due to the different waves, moves in a 
different manner than it would if only acted on by each wave 
singly. The waves are said mutually to interfere. We shall 
exemplify this subject by considering the case of two waves 
travelling in the same direction through the air. We shall then 
obviously be led to the following results : — 

If the two waves are of equal length X, and are in the same 
phase (that is, each producing at any given moment the same 

state of motion in the 
air particles), their com- 
bined effect is equivalent 
to that of a wave of the 
same length X, but by 
which the excursions 
of the particles are 
increased, being the 
sum of those due to the 
two component waves 



Fzg. 41. 


respectively, as in fig. 41, i. 

If the two interfering waves, being still of same length X, be 
in opposite phases, or so that one is in advance of the other by 
iXj and consequently one produces in the air the opposite state 
of motion to the other, then the resultant waye is one of the 
same length X, but the excursions of the particles are decreased, 
being the difference between those due to the component waves 
i?.s in fig. 41, 2. If the amplitudes of vibration which thus 
mutually interfere are moreover equal, the effect id the total 
mutual destruction of the vibratory motion. 



Thus we learn that two musical notes, of the same pitchy 
conveyed to the ear through the air, will produce the effect of 
a single note of the same pitch, but of increased loudness, if 
they are in the sarfe phase, but may affect the ear very slightly, 
if at all, when in opposite phases. If the difference of phase 

be varied gradually from zero to ^X, the resulting sound will 

2 

gradually decrease from a maximum to a minimum.^ 

Among the many experimental confirmations which may be 
adduced of these proportions wc will mention the following : — 

'J'akc a circular plate, such as is available for the production of 
Chladni's figures, and cut out of a siieet of pasteboard a piece of the 
sliape ABOCD (fig. 42), consisting of two 
circular quadrants of the same diameter as 
tho plate. Let, now, the plate be made 
in the usual manner to vibrate bo as to 
exhibit two nodal lines coinciding witli 
two rectanjjular diameters. If the ear 
be placed right above the centre of the 
plate, the sound will be scarcely audible. 

But, if the pasteboard be interposed so as 
to interccj)t the vibrating segments AOB, 

DOC, the note becomes much more dis- 
tinct. The reason of this is, tliat the 
segments of the plate ADD, BOC always 
vibrate in the same direction, but oppo- 
sitely to the segments AOB, DOC. Hence, when the pasteboard 
is in its place, there are two weaves of same phase starting from 
the two former segments, and reaching the ear after equ^ distances 
of transmission through the air, are again in the same phase, and 
produce on the ear a conjunct impression. But when the paste- 
board is removed, then there’ is at the ear opposition of phase 
between the first and the second pair of waves, and consequently 
a minimum of sound. 

A tubular piece of wood shaped as in fig. 43, and having a piece 
of thin membrane stretched over the opening at the top C, some 
dry sand being strewn over the membrane, is so 
placed over a circular or rectangular vibrating 
plate that the ends A, B lie over the segments 01 
the plate, such as AOD, COB in the previous figure, 
which are in the same state of motion. The sand 
at C will be set in violent movement. But if the 
same ends A, B be placed over oppositely vibrating 
segments (such as AOD, COD), the sand will be 
scarcely, if at all, afiected. 

If a tuning-fork in vibration be turned round 
before the ear, four positions will be found in which 
it will be inaudible, owing to the mutual interference 
of the oppositely vibrating prongs of the fork. On 
interposing the hand between the ear and either prong of the fork 
when in one of those positions, the sound becomes audible, because 
then one of tho two interfering waves is cut off from the ear. This 
experiment may be varied by liolding the fork over a glass jar 
into which water is poured to such a deptli that the air-column 
within reinforces the note of the fork when suitably placed, and then 
turning tho fork round. 

Helmholtz’s double siren is well calculated for the investigation 
of the laws of interference of sound. For this purpose a simple 
mechanism is found in the instrument, by means of wnich the fixed 
upper plate can be turned round and placed in any position relatively 
to the lower one. If, now, the apparatus be so set that the notes 
from the upper and lower chest are in unison, the upper fixed 
plate may be placed in four positions, such as to cause the air-current 
to he cut off in tho one chest at the exact instant when it is freely 
passing through the other, and vice versa. The two waves, therefore, 
being in opposite phases, neutralize one another, and the result 
is a faint sound. On turning round the upper chest into any inter- 
mediate position, the intensity of the sound will incr^se up to a 
maximum, w^ch occurs when the air in both chests is being admitted 
and cut off contemporaneously. 

If two organ pipes in unison arc mounted side by side on a wind* 
chest with their ends close together, and arc blown for a very short 
time, they sound. But if the blowing is continued, usually in less 
than a second the sound dies away to a small fraction of that due to 
either alone. Yet the air within the pipes is vibrating more vigor- 
ously ever, but in opposite phases m tho two pipes. This 
be wown by funding the pipes with manometric names placed in 
the same vertical line, the fimes are viewed in a revolving 

mirror tlj^ie pipes are blown, each image of one flame lies between 

two images of the other. The essential fact, as pointed put by 
Lord K^letgb {Scientific Papers, i. 400), is not the copnnon wind 
chest, but the nearness of the open ends, so that the outrusb freni 
one pipe can supply the inru^ to the other, and jdie converse. If, 
the two pipes are slightly out of tune when soui^ded separately 
tc^ether &ey sound a common note which may ‘be higher thap that 
due to either l^ne. Lord Rayleigh {loc, ci(.) points out that this 
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is due to reduction of the pnd correction. Y^en the air rushes 
. dut from one pif)e; It has' not ia forde ttft' way into the op 6 n air, but 
finida h cavity boii^ prepared for it close art :hand in the other pipe, 
and 80 the extonsi^ox^s and coinprp^s^ns at the ends are ipo;^e easily 
reduced. Even the longer pipcj'niay.’be e^fcctirely shqrtpr than the 
‘Comocted sihoite pipe wjicn souridihg alone. 


Peqis* 

When two notes are not -quite in unison the resulting sound 
is found to alternate between a maximum and minimum of 
loudness recurring periodically. 'Jo these periodical alternations 
lihs 'been given tlie name pf Ueais. Their origin is easily cxpli- 
^ble. Suppose Ute two notes to correspond to aoo and 203 
vibrations per second; at some instant of time, the air particles, 
through which the waves arc passing, will be similarly displarcxl 
by both, and consequently Uie joint effect will be a sound of 
s omc in tensi ty . Bu t, af tqr this, the first or less rapidly vibrating 
note will fall behind the other, and cause a diminution in the 
joint displat^cmcnts of the partic'lcs, till, after the lapse of one- 
sixth of a second, it will have fallen behind the other by half a 
vibration. At this moment, therefore, opposite displacements will 
be produced of the air particles by the two notes, and the sound 
due to them will be at a minimum. This will be followed by 
an increase of intensity until tlie lapse of tuiother sixth of a 
second, when the less rapidly vibrating note will have lost 
another half- vibration reJativeJy to the other, or one vibration 
reckoning from the original period of time, and the two corq- 
ponent vibrations will agaiq conspire and reproduce a maximum 
effect. Thus, an interval of one-third of a second elapses 
between two successive maxima or heats, and there are pro- 
duced three boats per second. By similar reasoning it may 
be shown that the numbe;- of beats pgr second is always equal 
to t]bc difference between the numbers of vibrations in the same 
time corresponding to the two interfering notes. The more, 
therefore, these are out of tune the more rapidly will the beats 
.follow each other, 

Th« formal ion of beats may bo illustrated by conaidering the 
diatttrbance at any voint duo to two trains of waves of equal ampli- 
tude a and of nearly equal fre<iuencies w, «y. If we meamire the 
timo from an instant at which t^e two are in the same phase the 
resultant disturbance is 

y se a sin 2irn^/ 4- 0 sin 2 im 4 
» 2 a cos r{ni — n^t sin -f* 


which may be regarded as a harmonic disturbance of frequency 
(jq bii^ with amplitude 2 « cos 7 r{«i — njf slowly va^iug wit i 

the time. Taking the squares of the amplitude to represent tho 
intensity or loiidnass of the sound which wppld bo hoard by an 
car at the point, this is 

, Aa^ CQs^ ■- n^t 
= 2at’{l -f 008 2ir(iq - 

a value which ranges between o and with frequency -- 
The sjqud swells out and dies (Jpwu «j, — times per second, or 
there are «j— beats per second. If, instead of considering one 


nave waves 01 amplitude varying u*om 2a dpwu to 0, and theg up 
to 2« a^aiu in distaiicc ‘Cy(^j - Wo). 

The phenomena of beats may oc easily observed wifhfwo organ- 
pipes put sjightly out of tune by placing the hand ncai- the opcn.gnd 
of one pf them, with tu.P musical st;rinfii« pn a respuant chest, or with 
two tuning-forks of the same pjifteh hibunied on thpir re^nance 
boxes, or Held over, a resouepi), cavity (such ash.g(lnss iar), one of the 
fofl« h^^Ug put out o,:f tuny by loa^m® 9 ^® pfohg .wUh a small lump 
01 bt«fs.wax. In the last infitaijce, , if the forks are fixed op one 
solid piece of wood whicn cah^Ixj grasped, with the hand. thP bei|it 
will be actually felt by the luVfHb B oiic prong 01 eaph fprk be 
futnished^ ^'ith a smatl plain 'ihirrot, aqd a beam of light from' a 
luralhau.^ point be reflected sup9essively by the t\vp ntlirprs, so as. 
to form an on a distinct screen, when otic; fork aiohe is put in 
v*ihi^^lhn, the image udll move bli the sjireen arid be seari as a fine of a 
certain Icnpih. Il both forks' arc in vibriition, and ary perfectly in 
tuny, this line may either be iniu’cased or dimimshed permanently' in 
length aecbrd'ing td thy differehcfc of phase betweyn the two sets 
of vibratioiis. But If the forks' be hbi ^liithm. tone then the ‘length' 
ot the image will be fbufid td huctuhte b'd't^en a mwdrimih arid a 
irnnimum. \hus mikinr tlib beat's schsibh>‘ tp ihe eye. Tho .vibib- , 
ghibh jy. al^ WcllEuitoa fbr the same pnrhpij^. ah.d ab in sin espeClkJ 
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have already m^lnincd how beats arc used op Schcibler’s tonometer 
to gi^ a scrips of forks of known frequencies. Beats also afford 
an excellent practical guide in the tuning of instruments, but more 
so fpr the’hig|ner notes of the register, jnasmuyh the same number 
of beats are given by a smaller deviation from vniik>n by two notes 
of .hi|gh pitch thdn by twb notes of low pitch. Thus, two low notes of 

f und 30 vibrations respectively, whosio interval is therefore g g or 
, uel a semitope, give twd beats per secynd, while the same number 
beats arc given by notes of 32 X lO (four octaves higher tlian the 
fin?t of the precedingj or 512, and ‘514 vibrations, which arc only 
slightly put of tune. 

beats md Dissonance , — As the interval between two tones, and 
consequently the number of beats, increases the effect on the car 
becomes more and more unpleasant. The sound is jarring and luirsh, 
and wc term it a " dissonance or " discord." In tlic middle notes 
of the musical register the maximum harshness occurs when the 
beats are about 30. Thus the interval h'c" with frequencies .{95 
and 528, giving 33 boats in a second, is very dissonant. Tint thb 
interval gives, nearly twice as many beats and is not nearly 
so dissonant. The minor third a'c" with 88 beats per second slious 
scaicely any rouglincss, and when the hjuts rise to 132 ijor sycond 
the result is 110 longer unpleasant. 

Wc arc then led to conclude that beats are the physical founda- 
tion for dissonance. The frequency of beats giving maximum 
disBonaiice rises as wc rise higher in the musical scale, and f.dls 
es wc descend. Thus and have each 00 heats per second , 
ycl the former is more dissonant than the latter. Again and 
CG have each 33 beats per second, yet the latter interval is jnacli- 
cally smooth and consonant. This beat theory oi dissonance was 
firtit pul forward by Joseph Sauveur (1053-1716) in 1700. Robert 
Sinitn {Ilarmvtiics, 2nd ed." 1759, p. 95) states that Sauveur " in- 
ferred that octaves and other simple concords, whose vibrations 
coincide very often, ai'e agreeable and pleasant because tJicir beats 
are too quick to be dislinguishcfl, be the pitch ol the sounds ever so 
low; and on the contrary, tliat the more complex consonances 
whose vibrations coincide seldom arc disagreeable because wc c.in 
dislinguisb their slow beats ; wbicli displease the ear, iiays he, by 
reason of the inequality of the sound. And in pursuing this thought 
he found (hat those consonances which beat faster than six times 
in a second are the very same tliat musicians treat as concords; 
and lhai others width beat slower are the discjords; and he adds that 
when a consonance is a discord at a low pitch and a concord at a 
high one, it beats sensibly at the former pitch but not at the latter." 
But ^uveur 4xed the limiting number of bpat3 for the discord 
far too low, and again he gave no account of dissonances such as the 
seventb. where the frequency of the bpats between the funda- 
mentals is far beyond the number which is unpleasant. Smith, 
thougli recognizing the unpleasant ness of beats, could not accept 
Sauvbur's theory, and. indeed, il received no acceptance till il was 
rediscovered by Helmholtz, to whose invesligations, recorded in 
his Snisafions of Tune, we owe its satisfactory establishment. 

Suppose that wc start with two simple tones in unison; there is 
perfect Confjouaiipg. If one is gradually raised iq pitch baiting' 
begins, at first easily couutablo. But as the pitch qf tlig one rises 
the beats become a j^r too frequent to count, and only perliaps 
to a trained car recognizable as beits. Tlie two tones are now 
dissonant, and, as wo have seen, about the middle of the scfilc the 
maximuifi dissonance is wlion tliere arp between 30 and 40 beats per 
second. If the pitch is raised still further the dissonance lessens, 
and when fhere arc abput 130 beats per second the interval is con- 
sonant. If all tones Wc pure, (ii,S9onance at Ibis pait of the scale 
would not occur il the interval were more than a third. But wo 
Iwe to rcmpmlier that with strings, pipes and instruments gencr- 
afli^ ihe fundamental tone i.s accompanied by overtones, called alsq 
" upper partials.*^ and beating within the dissonance range may 
occur betWe<jn these overtones. 

Thus, suppose a fundamental 256 has present w’ith it overtone 
harmonica 312, 7O8, *024*, and that wc sound with it 

tug imijqr seventh with fundamental 480, and having harmonics 
qbo, ^4P, &C. The, two sets may be arranged thus 
c 256 512 7O8 1024 1280 

b 480 ‘ 9bo I44«>» 

and we see that the' fundamental of the second will beat 32 tintes 
per secofid with the first overtone c4 the first, giving diiitsonance. 
™ first the second will beat 64 times per second with 

the third of the fir^t, and at such height in the scale this frei]uency 
wm be unpleasant. 'Hib very marked dissonance of the major 
seventh is thus explained. We can sob, at ohee how the octav<> 
is such a feraodth; oonsondhee. Let the two tones with their haemome 
overtones 

! 250 5« 70? *024 *53§ 

' 5t2 1024 1536- 

iThe fundamental 1 and, qyertmies of thq sepqnd all coincide 'with 

iwertoties'df tild fiT^.' 

Takb as a' further ebtample the fifth witli hanltome overtones as 
, undi 

240 7^ ioa4 *2^0 

i; ‘ ' ‘ 3B4 . -Wfe I * 
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usd ov^ones 9f the second either eoincide with 
eir.iall znidw^ . ^ween overtones in the hrat, and there is no 
approach to a dissonant fr^uency of beats, and the concord is 
oc?t * 

But obviously in eiiihier the octavo or the fifth, if the timinji' is 
icnperfoct, beate oocur all alon^ the line wherever the tones sStoUid 
coiaade with perfect tuning. Thus it is easy to detect a want of 
tuning in these intervals. 

The harslmess of deep nofes on instruments rich in overtones 
may be explained as arisinpf from beats between successive over- 
tones. Thus, if a note of ^equency O4 is sounded, and if all the 
successive overtones are present, the diiterence of frequency will 
be O4, and this is an \inpleasant interval when we get to the middle 
of the scale, say to overtones 256 and 320 or to 512 and 57ti. 1'hus 
Helmholt* explains the jarring and brajdng which are sometimes 
heard in bass voices. These oasos must serve to illustrate the 
theory. For a full discus.sion see his Sensationr, of Tone, ch. 10. 

Dissonance between Pure Tones. — Wlicn two sources emit only pure 
tones we might expect that we should have no dii^sonance when, as 
in the major seventh, the beat fmpjency is greater than the range 
of harshness. But the intcrv^il is still dissK..naEit , and this is to be 
explained by the fact that the two tones unite to give a third tone of 
Uie frequency of the beats, cosily heard when the two primary 
tones are loud. This lone may be within dissonance range of oiv; 
of the primaries. Thus, take the major seventh with Ireqitenciee 
256 and 4^0, Th^'ro will be a tone froquoncy 480 — 250 =- 224, and 
tins will be very dissonant with 25'i. 

The tone of the li’C*ciuency of the beats was discovercfl by Georg 
Andreas Sorge in 1740, and independently a few years later by 
Giuseppe Tartini, after whom it is named. It may oa.siiy be hoard 
when a double whistle with notes of different pitch is blown strongly, 
or when two gongs are loudly sounded close to the fioaror. It is hoi,rd» 
too, when two notes on the harmonium arc loudly sounded. For- 
merly it was generally supposed tliat the Tartini tone was due to 
the beats themselves, that the mere variation in tlie amplitude 
was equivalent, as far as the cair is ooncernetl, to a superposition 
on the two original tones of a smooth sine displuconient of the same 
periodicity as that variation. This view has still some supporters, 
and among its recent advocates are Koenig and Hermann. But 
it is very diflicult to suppose that the same sensation would 1)6 
aroused by a truly periodic diaplaoemeiit reprcHented by a smooth 
curve, and a displacement in which the period is only in the atut>litudo 
of the to-and-fro motion, and which is ropre^sented by a jagguJ 
curve. No explanation is given by the supposition; it is merely a 
statement which can hardly be accepted aulcss all other explaha*- 
tioBS fail. 

Combination rnnfls.— Helmlioltx has given a theory which certainly 
accounlB for the production of a tone of the frequency of the beats 
and for other tunes all grouped under the name of “ combination 
tones " ; and in his SenscUions of Tbne (ch. n) he examines the beats 
due to these combination tones and their effects iti producing 
dissonance. The cxnanple we have given above of the major .levonth 
must serve here. The reader is referred to the full discussioa by 
Helmholtz. Wc shall conclude by a biiof account of the ways 
in which combination tones may be produced, tfllerfc appf-ars 
to be no doubt that they are produccvl, and the only question is 
whether the theory accounts sufficiently for the intensity of ,tlio 
tones actually heard. 

Combination tones may be produced in three ways : (i) In the 
neighbourhood of the source; (2) in the receiving niccha&ism of 
the ear’ {3) iu tlic medium conveying the waves, 

1. We may illustrate the first mctliod by taking a case dis- 
cussed ')y llelmlu^ltz {Sensations of Tone, app. xvi.) where tiie 
two sources are reeds or pipes blown from tlie same wind-chest. 
Let us suppose that with constant excess of pressure, p, in the 
wind-chcst, the amplitude produced is proportional to the p^asute, 
so that the two tones issuing may be represented by pa sin 
and />6 sin 27 rWi/. Now as each source lets out the wind periodi- 
cally it affects the pressure in the chest so that we cannot re- 
gard this as constant, but may take it as better represented by 
p -f ka sin ( 27 r»if + e) *1-/16 siu {zm^ -f /). Then the issuing dis- 
turbance will be 

{p d“ Xfl sin {iTcnit e) -h /t6 sin (2 t»^ -f /)} + 6 sin a7rff2t} 

s* pa sin 2ir«j< 4- pb sin 

-f ^ COB « ~ ^ CDS (qirWif 4- e) 

. -f cos / ~ cos (4irn2f + f) 

-i- ^ cos |2ir(ni — n.^)t + ^ COB -k e) 

4. cos {2)r(ni - ^ COS {2»(tti + n,^t + /} (35) 

Tbus^ accompanying the two original pure tones there are (1) 
octave of each^; (a) a tone of frequency {n^ — n^; (3) a tone of . 
frequency {n^ + no). The .seootia is termed by Helmholtc 'theij 
diff 9 r§nc$ tone, and tho ifakd ’thzsuwmaiiQn tone. The ' 


thorn tones arc prpportippal ko the pneduett of s and t multiplie<i 
by A or /i« Those combination tones will in turn react on thr 
preaeare and .produce new combination tones with the original 
tones, or witli each other, and. such tones may be tenned dt the 
second, third, '&c,, order. U isevideut that wc may have tones of 
frequency 

hn^ hUg hn^ — kn^ Ati, -f Awg, 

where 7 i and k are any integers. But inasmuch as the succcRsivt* 
orders are proportional to a A* a*, or /i /i« /t«, and a and /i arc small, 
they are of rapidly decreasing importance, and it is not certain 
that any beyond those in equation (35) corrc.<ipond to our actual 
sensatioOvS. The combination tones ihus produced in tlw source 
should have a physical existence in the air, and the amplitude', 
of those represented in (35) should be of the same order. The 
conditions assumed in tins investigation arc probably nearly realized 
ill a harmonium and in a double siren of live form used by Helmhoh?, 
and in llicse canes there can be no doubt that actual objective tones 
arc produced, for they may be detected by the aid of resonators of 
the frequency of the loiui sought for. If the tones had no exi.^tence 
outside the ear tlien resonators would not increase their loudncSs. 
There is not much difficulty in detecting the difference lone by 
a resonator if il is hold, say, close to the reeds of a harmonium, 
and Helmholtz succeeded in detecting the summation tone by the 
aid of a rcsonalot. Further, Kticker and Etlser, using a siren as 
source, have succeeded in making a fork of the appropriate pitch 
respond to Ixdh difference ana summatroii tones {Phil. Mv^., 
39, P- 341)- But there is no doubt that it is very difhcnlt 
to dmect the summation tone by tins «ar, and many woAers have 
doubted the possibility, notwitlistauding the evidence of such an 
observer as Helmholtz. Probably the fact noted by Mayer 
Mag., 1878, 2, p. 500, or Rayleigh, Sound, § 386) that sounds of 
considerable intensity when heard by themsi^veB alts liable to be 
completely oblflleratcd by graver sounds of Bulhcicait force goes 
far to explain this, for the summation tones are of course always 
acconmaiiied by such graver so^inds. 

2. iho second movie of production of combination tones, 
tfte mechanism of the receiver, is discussed by HeimholtB 

timis of Tone., App. xii.) aitd Rayleigh {Sound, i. § 68) » It depends 
on the restoring force due to the displacement of the receiver uui 
being accurately proportional to the displacement. This wont of 
proportionality will have a periodicity, that of the impinging waves, 
ancf so will produce vibrations jutet nt does the variaticiu of pressuro 
in the case last investigated. We raav see how this occurs by 
BuppoBing that the tostonng force of the receiving mechamsm 
reiircijonted by kx -f where x is the displacement and /i.v“’ is 
very small. Let an cxlcnial force F act on the system, and for 
slra] 4 icity suppose its ])eriod is so great compared with timt of th«’ 
mechanism that w’C may take it as pnicticadiy 1x1 equilibrium with 
the restoring force. Then F = Ax 4 /ax^. Now /ix- is very small 
compared with ax, so that x is nearly equal to ffVA, and as an approx- 
imation, F == AX -f /iF*/a^, or X F/a — /4F®/A’*. Suppose now 
tlmt F — « sin 2im^ 4 b sin the second' term will cvidcittly 
produoe & series of ooiabinatioa tones oi ptriodicities sx„ 

— «a, and 4 as in the first method. There can be no 
doubt tliat the car is an unsyrametrical vibrator, and that it makes 
combination tones, in some such way as is here indicated, out of tWo 
pure tones. IP^robtibly in ittoBt cases the combination tones which wo 
hc.-ir arc thus tnado, and possibly, too, the tones dstootod by Koenigs 
and by liim nonWKl “ b^t-tones/' He tound that ff two fones ot 
frequencies p -and q, arc sounded, and il q lies between N^jand 
(N 4 i)/>, then a tone of frfe^ency either 4 or 

frequency q — Np, iB heard. Tne difficulty in 'H<slnthoStz^S-thCoa^' 
is to account lor the audibility of such beat tonus whuff they artr 
of a higher order than the first. Rucker and Ldser quite failed to 
detect their external existence, so that apparently they are not 
produood in the source. II we are to assume that the tones received 
oy the ear are pui'e and free from partiate, tlw loudncss of tha beat- 
tonoB would appear to show that HclmholU'-s theory is not a 
complete account, 

3. The third mode of production of combination tones^ the pro- 
duction in tfiie medium itself, follo^vs ifom t’arj’ing velocity 
of different parts of ttte wftvO, as investigated at tliu beginning hi 
this article. It iS easily ul.owia that atteor a wo ehali have 
to superpose on the origiAal displacemcat a; displacement ^opor- 
tioffal to the square of the particle velocity, and this will intro- 
duce just the same set of combination tOffCB. Btit probably in 
practice there is not a sufficient interval betWHxai source and heardr 
,tor those tones to grow into any importance, and they can at most 
bo Only a small oddiUon to those formed in Ihe source or the ear.' 

. BuiUOGRA<pHY«--’^For the history of experimental and theoretical 
acoustics see F. Rosenberger. Oew/itcAlil iftef Pkysik 

i . C. Poggendotff, Cestkichte deif PkyUk <187^): oxid H» Geitoitfaild 
; TraumuHrnr,! GeschUsUtt ^ pkvsituUieeheu ExfmrnmimhuXnt 
^399). Thtx 'Standard treatise on the iffatoeiQaticM theory is Lord 
Rayleigh's Theory of Sound (^ffd 1^94),; this also -iContaiifs 
on account of - c.xperimental ycrificaliuti^. Thft . BatnO author's 
Scientific contains maiiy e>:perimetttlfl’ dttl^ 

oontributioOd^) 4 ho ottoffeo. H. von Hrimholita'trtokts^thathiooxoti^^ 
a$pects of sound in hj^.jVfitdcsnngen ^o^erndtHoheia 
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Pnncipien def AkusHk (1898), and the physiological and psychical 
as|)ectb in his Die Lehre von den Tonempjindungen (ist ed., i8()3; 
5lh ed., 1890), English translation by A; J. Ellis, On the Sensations 
of Tone (1885). Sedley Taylor, Sound and Music (1882), contains 
a simple and excellent account of Helmholtz'^ theory of consonance 
and dissonance. K. Koenig, Queltjms experiences d'acoustique (1882), 
describes apparatus and expenments intended to show, in op- 
position to Helmholtz, that beats coalesce into tones, and also tluit 
the quality 0/ a note is aflectod by alteration of phase of one of its 
component overtones relative to the phase of the fundamental. 
Lwnb. The Dynamical TJieovy of Sound (1910), is intended as a 
stepping-stone to the study of the writings of Helmholtzand Rayleigh. 
Barton, A Text- Book on Sound (1008), aims to provide students with 
a textbook on sound, embracing both its experimental and theo- 
retical aspects. J. H. Poynting and J. J. Thomson, Sound (5th ed., 
iqog), contains a descriptive account ol the chief phenomena, and 
an elementary mathematical treatment. Jolm Tyndall, Sound (5th 
ed., 1893), originally delivered as lectures, treats the subject descrip- 
avely, and is illustrated by a large number of excelleiil experiments. 
Good general accounts are given in J. L. G. VioUe, Cours de physique, 
tome li., " Acoustiaue A. Winkelmann, llandbuch der Physik, 
Band ii., “ Akustik*'; Miiller-Pouillet, I<’/ik6mcA der Physik (iQo/j), 
ii. i; L. A. Zellncr, Vortrdge itber Akustik (1892), pt. i, physical; 
pt. 2, physiological; R. Klimpert, Lehrhuch der Akustik (1904- 
1907); A. Wiillner, Lehrhuch der Experimental physik (1907), tdh ed., 
vol. 1.; and C. L. Barnes, Practical Acoustics (189S), treats the 
subject experimentally. (J . H. P.) 

SOUND, THE (Danish Oresund), the easternmost of the straits 
giving entrance to the Baltic Sea from the Cattegat, between 
the Danish island of Zealand and Sweden. Its extreme length 
reckoned from the promontory of Kullen to that of Falstcrbo, 
both on the Swedish shore, is 70 m. Its narrowest point is 
between Helsingor in Denmark and Hclsingborg in Sweden, 
which are 3 m. apart. Its extreme width, 30 m., is towards 
the south, where Kjdge Bay indents the coast of Zealand. Three 
island.s lie in it— Hven, belonging to Sweden, and Saltholm and 


1 The operation of sounding is readily perfohned in shallow 
I water by letting down a weight or “ lead ” attached to a cord^ 
which is marked off into fathoms by pieces of leather, rag and 
twine. The bottom of the weight usually presents a hollow, 
which is filled with tallow, so that a portion of the material 
from the bottom may be brought up and give an indication 
of its nature as well as an assurance that it has really been 
touched. 

For depths over 20 fathoms sounding machines are often 
employed, and for deep soundings they are practically indispen- 
able. In them wire, the use of which for this purpose was 
introduced by Sir William Thomson (Lord Kelvin), ha.s entirely 
superseded hemp gear. Its smooth surface and minute section, 
reducing friction to a minimum, give a rapidity of descent of 
about 100 fathoms per minute, and this velocity is not materially 
diminished even at great depths. Reeling in may be accom- 
pli.shcd at nearly the same rate. Soundings are thus obtained 
with a degree of accuracy not formerly possible. The apparatus 
is light, compact and automatic in its action. Soundings 
with wire can be carried out at night with the same facility as m 
daytime, and in almost any circumstances of wind and weather 
short of a strong gale, against which the ship could not steam or 
I face the sea. A sounding of 1000 fathoms may be obtained in 
: twenty-five minutes from the time the weight is lowered to the 
I time the order is given to put the ship on her course, or in half 
. that time if sounding from astern and going ahead on getting 
bottom; 2000 fathoms will require forty-five minutes and 3000 
fathoms seventy-five minutes. Beyond that depth, much 
greater caution being required, the time occupied is correspon- 
dingly increased, and reeling in must then be done very delibeiv 
ately. A sounding of 5269 fathoms was obtained near the island 


Amager (which is separated from Zealand by a narrow channel 
at Copenhagen), belonging to Denmark. The strait between 
Amager and Saltholm is called Drogden, and is followed by the 
larger vessels passing through the Sound. I'he extreme depth 
of the Sound is about 14 fathoms. Navigation is open in winter, 
though three instances are recorded of the Sound being 
frozen completely over: in 1306, 1830 and 1836, From the 
15th century Denmark levied “ Sound dues ” on foreign ve.s.sels 
passing through the strait, the Hansc traders and certain others 
being exempt. In the 17th century quarrels aro.se on this 
matter between Denmark and the Netherlands and Sweden, 
while in modem times the powers found the dues irksome, 
and in 1843 and 1853 protests were made by the 


of Guam by the U.S. cable-surveying ship “ Nero.” Soundings 
at such depths may occupy as long as five or six hours4 
Among the sounding machines in general use the Lucas 
carries nearly 6000 fathoms of 20-gauge wire, and is fitted with 
two brakes““0ne a screw bralce for holding the reel* 
when required, the other an automatic brake for 
stopping the reel when the weights strike the bottom. 

A guider for the purpose of winding the wire uniformly on to 
the reel is also attached, and is worked by a small handle. After 
leaving the reel the wire passes over a registering wheel, the 
dial of which indicates the amount of wire run out. Similar 
machines of smaller size are supplied for use in boats. The large 
machine is represented in fig. 


representatives of the United States of America, 
but Denmark based her right on immemorial cus- 
tom, and adhered to it. In 1856 the matter came 
up in connexion with the renewal of the treaty of 
1826 between the two countries ; considerable tcn.sion 
resulted, and the possibility of reprisals by the 
United States against the Danish possessions in the 
West Indies was discussed. But the treaty was 
provisionally extended to the following year, and 
a conference in Copenhagen, at which most of the 
affec ted powers were represented, resulted in the 
remission of the dues from the ist of April 1857, 
Denmark receiving a united compensation of 
30,476,325 rix-dollars (equalling about £4,000,000), 
out of which the amount paid by the British 
government was £1,125,000. The annual income 
accruing ^to Denmark from the dues during the 
ten previdus years had been about 2,500,000 rix- 
dolkrs. 

SOUNDING (for derivation see Sound above), 
the term used for measuring the depth of water 
(and so, figuratively, of anything). The process 
of ascertaining the depth of the sea has been 
practised from very early times for purposes of 
navigation, but it is only since the introduction of 
submarine telegraphy that extensive efforts have 
been made to obtain a complete knowledge of the 
contour of the ocean-bed (see Ocean), 



(From Wharton’s HydregrapMc Survey^') 

Fig. I.— Lucas Machine. 


A, Reel or drum. H, Measuring wheel. 

B, Brake. L Indicator. 

C, Brake lever. K, Stop. 

D, Springs. L. Wire guiding roller. 

E, Regulating screw, M, Handle for working roller. 

f! Hand wheel. N, BoUt* 

G. Swiv^g frame. O, Screw Brake. 
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Heaving in is accomplished by means of a hemp " swifter ” or 
driving belt, which conveys the motion of the drum of a donkey 
engine to the drum carrying the wire of the sounding machine. 
It Ming impracticable to regulate the speed of the engine by hand 
according to the heave of the ship, in order to obviate the sudden 
niiH excessive strains on the wire so caused, an ingenious mechanical 
arrangement has been fitted by which frictional disks, geared by 
cog-^eels and capable of adjustment are interposed on the axle 
connecting the grooved wheel actuated by the hemp swifter and 
the revolving drum carrying the wire. By this arrangement the 
latter can be controlled as desired, toth in speed and direction 
of motion, by means of a lever regulating the strap on the frictional 
disks, which may be set by experiment to act at any given tension 
of the wire. As the tension approaches this limit, the velocity of 
revolution of the drum is automatically checked ; and if the tension 
further increases, the motion of the drum is actually reversed, 
thus causing the wire to run out, until the tension is relieved 
sufficiently to allow the frictional disks again to act in the 
direction of heaving in. The drum may be stopped instantly by 
moving the lever in the proper direction to throw the apparatus 
out of gear. 

Galvanizcd-steel wire of 20-gauge and 21 -gauge is supplied on 
drums in lengths of 5000 fathoms. The 20-gauge wire when new 
has a breaking strain of 240 lb, and the smaller wire 190 lb. The 
large machines will hold sufficient quantity of the larger wire for 
the deepest soundings; there is therefore no longer any necessity 
for the smaller wire, and its use is not recommended. The zinc 
wears off to a considerable extent with constant use ; it is necessary 
to pass the wire through an oily wad whenever soundings are 
suspended for a time, and the surface layers on the drum should be 
kept well coated with oil and covered oyer with oily waste. A 
fortnight’s continuous use is about the limit to the trustworthiness 
of any piece of wire; no amount of care will prevent it from becoming 
brittle: and directly it can be snapped by twisting in the hand, it 
should be condemned and passed on to the boats’ machines. A 
magnifying glass will assist in examining its condition. Taut and 
even winding on the reel from the drum is most important; otherwise, 
when heaving up after a sounding, the strain forces each layer as it 
comes in to sink down amongst the previous layers loosely reeled 
on, with the result tliat at the next sounding slack turns will sud- 
de^y develop on running out, to the great risk of the wire. The 
wire is liable to cut grooves in the interior of the swivelling .frame; 
a file must constantly be applied to smooth these down, or they will 
rip the splices. A roller of hard steel, underneath which wire 
passes, and which placed in roar of the swivelling frame, obviates 
this to a great extent. 

Splices are made about 5 ft. in length, one wire being laid round 
the other in a long spiral of about one turn per inch. A seizing 
of fine wire is laid over each end and for 2 or 3 in. up the 
splice, no end being allowed to project, and solder is then applied 
the whole length of the splice. Three more seizings should be placed 
at intervals. Splices are the weakest parts of the wire, and tlieir 
multiplication is to be avoided. They should be frequently 
examined and their position noted, so that in heaving in they 
may be eased round tne wheel with the guider nearly in the centre, 
to avoid tearing. 

Under 1000 fathoms a lead of 30 to 40 Ib weight can be 
recovered, and no detaching rod is necessary. At a little risk 
souHdiag to the wire, when sounding from astern up to that 
RodMMnd depth, the ship may go ahead directly bottom is 
Slttkera, struck, increasing speed as the wire comes in; the 
great saving in time thus effected will often justify the increased 
risk of parting the wire. For greater depths the “ Driver 
rod is the best detaching apparatus for slipping the sinkers; 
its construction is easier than that of the “ Baillie rod,'' and 
with a piece of gas piping cut to the proper length the ship's 
blacksmith can make one in a day. Both rods are fitted with 
tubes to bring up a specimen of the bottom, and the same 
sinkers fit them both. 


The “ Driver rod is shown in fig. 2. ABC is a tube about 2 ft, 
in length, fitted at the top with a flap valve D, working on a hin^e at 
E. The lower part of the tube C screws on and off, and contains a 
double flap valve to retain the bottom specimen. The sinkers WW, 
each 25 lb in weight, conical in form, and pierced with a cylindrical 
hole through which the Driver rod passes loosely, are slung by 
wire or cod line secured to a flat ring or grummet shown at L 
and passing over the stud G. A stud K on each side of the tube 
fits iMsely into the slot H in the lower part of the sUpping lever 
MH. The weight of the apparatus being taken by the sounding 
wire, the sinkers remain suspended; but on striking the bpttom, 
the wire slackens, and the weight of the, sinkers drags the slip- 
ping lover down till the stud K bears against the upper part of the 
slot H By this action the point M of the dipping lever is 
brought to bear against the upper end oi the standard EF, beiM 
forced outward auwently to , ensure that the weight 


acting at the point G will tilt the slipping lever right over, and thus 
disengage the sling. The tube being then drawn up« the sinkers are 
left behind . I n descending, the valves 
at top and bottom, opening upwards, 
allow the water to pass through freely; 
but on drawing up ^hey are closw, 
thus retaining the plug of mud with 
wliich the tube is nlled. For water 
under 2000 fathoms two conical 
weights are sufficient. In deeper 
water a third cylindrical weight of 
20 lb should be put between them. It 
is important to interpose a piece of 
hemp line, some 10 fathoms long, 
between the end of the wire (into 
which a thimble is seized) and the 
lead or rod. This tends to prevent 
the wire from kinking on tlxe lead 
striking the bottom. A piece of sheet 
lead, about 2 lb in weight, wrapped 
round the hemp just below the junction, 
keeps the wire taut while the hemp 
slacks. Small brass screw stoppers, 
fitted with a hempen tail to secure 
to a cleat, hold the wire during the 
sounding if necessary to repair splices 
or clear slack turns. In heaving in 
the springs are replaced with a spring 
balance, by which the amount of 
strain is seen and the deck engine 
worked accordingly. A system of 
signals is required by day and by 
night, by which the officer superin- 
tending the sounding can control the 
helm, main engines and deck engine. 

Method of Sounding . — ^The rfiachine 
is placed on a projecting platform 
on the forecastle. An endless hemp 
swifter, led through blocks with huge 
sheaves, connects the sounding ma- 
chine and deck engine, and when 
heaving in is k<^>t taut by a snatch 
block set up with a jigger. As the 
wire runs out, the regulating screw of 
the brake must be gradually screwed 
up, so as to increase the power of 
the brake in proportion to the amount 
of wire out. The regulating screw 
is marked for each 500 fathoms. 

In fairly smooth water the brake 
will at once act when the weight strikes the bottom afid the 
reel stops. Under 3000 fathoms one spring only is sufficient, but 
teyond that depth two springs are required. If the ship is pitching 
heavily, the automatic brake must be assisted by the screw brake 
to ensure the reel not overrunning. The marks on the regulating 
screw are only intended as a guide; the real test is that the bri^e 
is just on the balance, so as to act when the strain lessens, which 
may be known by the swivelling frame being just lifted off tlio 
stop. As the wire weighs yjlb for each 500 fathoms, the 5^ 
fathoms mark on the screw should be at the position in which 
the screw has to be to sustain a weight of 7^ lb ; the looo-fathome 
mark, 15 lb ; and so on. This can be tested and the marks verified. 

Handling the Ship , — Sounding from forward enables the ship to 
be handled with greater ease to keep the wire up and down, .^d 
especially so in a tide- way; but in very heavy weather soundingB 
may be obtained from a machine mounted over the stern, when it 
would be quite impossible to work on the forecastle. The spanker 
must be set with the sheet to windward, unlese a strong weather 
tide renders it undesirable ; the ship’s head must be kept in a direction 
which is the resultant of the direction and force of the wind and 
current; and this is arrived at by altering the course while sounding, 
point bv point, until the wire can be kept up and down by moving 
the engines slowly ahead as necessary. It should sddom. or never, 
^ necessary to move the engines astern. 

The temperature of the water is usually taken at intervals 0$. 
TOO fathoms down to a depth of 1000 fathoms, and St closer intervals 
in the first 100 fathoms. If a second wire machine is oSserwi- 

available, the observations may be made from ait tiQaaot 

whilst the sounding is being taken forward. A 30-Ib Tampm- 
sinker is attached to the end of the wire, and the 
registering thermometers are secured to the wire by the 
metal clips at the back of the CjEtses, at the required intervals. To 
avoid heavy loss, not more than four tbennometers should be on 
the wire at one time. When sounding a thermometer is , usually 
attached to the line a short distance above the lead. 

The primary object of the maclutie calM the ** Submarine sent,i^ 
is to supply an automata t^amifig of the approach of a ship to 
ehsdlow water : it haabeen txistmmental' in oiseovcring many un- 
snipeoted ImnkB m, By means 
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$taut wire ainli&6r, lain inverted tilled the *' sent^,** 
caalie towed stcaaity any length qf titne/at any raqiaired 
c h. mi v^isrtical depth down to 40 fathoms with the red kit6 
* ** aiti4 30 fathoms with the h!?ick kite ; shcmld it strike the 
s» 9 mtry, battom, through the water rtiaUow;ng to less than the 
set depth, it MifiU at once tree itself and rise to the imrface, simul- 
taaeoutdy souading au alarm on boardi and thus giving instant 



Fic. 3. — ^The Submarine Sentry. 


warning. The vertical depth at wJidch t/hie sentry sets itscM when 
a given length oC wire ih paid out is not chaaiiged by any variation 
of speed between 5, and 13 Icnota, anel is read oH on- the graduated dial- 
jdate on the winch. One set of graduations on the dial indicateB 
the amwnt of wire out; the other two sets refer to the red and 
black kites respectively, and shtow the d^th at which tlw sentry'* 
is towing. By tlii.s nuichine .single soundings dow’m to, 40 fathoms 
can be taken at any time while the ship is undter way. The sentry 
being let down slowly, the gong will indicate -when the Ijottom ifi 
touched, and the (U»l coruespojidiuig to the kite used will Bho^v at 
once the vertical deptli at the place where the scrutry struck. 

Ry removing the kite and substituting o load:, with atmospheric 
sounder or other automatic depth gaage, flying single soundings 
up. to too fathoms can be obtained in the ordinary manner without 
stopping the ship. The win-ch is secured to. the deck a short distance 
from the stern; the towing wire passes from t lie- drum under a 
fairlead at the foot of the winch, thence through an iron block with 
sheave of large diameter, suspondnd from a short davit on the 
stern rati and secured to the sling of the sentry. The died being set 
to zero with the sentry at the water's edge, tshc ship's sperxl is 
reduced to ft or 9 knots, and the wire paid out freely until tjic ki.te 
ito fairly in the water, when, tlm brake should be. applied steadily ajid 
without jerking, vecriiag slowly until the required depth is atlaincxl, 
when the pawl is pivt on the rnchet wheel and the speed increased 
to 12 knots if desired when using the block kite or xo knots with the 
red kite. 

The kito- in its posiition when being- towed is indicated in ftg> 3, 
The point of the catch C, passing through a thimble M in short 
the sling, is shppod into. Idle hole- at the top oi trigger T, which 
is hinged at K and k^ in its .place by the spring S attach'd to the 
hook H. On the trigger atrikmg the bottom the cafeh is released, 
the short Jog of the sling dips ol, and tlxc 8ontr>', which then rises 
to the surface, is left towing by the long leg. The wmcli is fitted 
wildi two hamhes for hoawing in tlie wire; on ei gives great power and 
ftlowspoed, hud the other, acting on the droshspindle direct. windSvin 
quh^y . Thh wire supplied with the- xuaciiiae has a steady breaking 
stiiaua. q 1 about 1000 lb. Using the black kxte/at a speed of 7 knots, 
the. strain on the. wire is about ^o.lb, and at la knots id>out 300 tb* 
The red kite iheteases the strain, largely. (A. Mj. F.^) 
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Fertugtiese monk ana<ptg)9e-‘writQr^n'fis..biftr^ mmk’ 

her of the nobtefamily of Sousa Coutiriko. In 1576 he broke ofi 
kisL. fttudicis at Cbimfejca Utiivbtsity to joip ’thb order of Malta, 
and shortly ait Koqri;^ pirates 

and taken peisomer tOi;Aml> mmxe he. met Cevrantes., A year 
latisr Itooot^e ®ecna (Deutkiftio ^ nnsomd^ and landing 


on the coast of Atftffon passed through' Valencia, wher^he^made 
the accmintance ol the poet Jaime Falcflo, who seems to have 
in^ired him witha taste for study md a qvMet life. The national 
disas-ters and family troubles increased this desire, wl^h was 
confirmed when he returned to Portugal after the battle ^ 
Alcacer and had the sorrow of* witnessing the Spanish invasion 
and the loss of his country’s independence. Between 
and 1586 he married a noble lady^ £). Magdalena de Vilhcaa, 
widow of I). John of Portugal, the son of the poet I>. Manoel af 
Portugal,, To whom Camoens had dedicated his seventh ode. 
Settling at Almada, on the Tagus opposite Lisbon, he divided 
his time between domestic afiairs, literary studies and kis 
military duties as colonel of a regiment. His patriotic dislike 
of an alien rule grew stronger a.s he saw Portugal exploited by 
her powerful partner, md it was ultimately brought to a head 
in 15^0. In tiiat year, to-escape the pest thatidevostated Lisbon, 
the governors of the kingdom for Philip 11 . decided to m-ove 
their quarters to his residence ; thereupon, finding his protect 
against this arbitrary resolution unheeded, he set fiire to liis. 
house, and to escape the conscqueiiices of his eourageouii a<'t 
had to leave Portugal. Going to Madrid, he not only escaped 
any penalty, owing' no doubt to his position and infiiience at 
the Spanish court, but was able to pursue his literary studies 
in peace and to publish the works of his friend Jaime Fakio 
(Madrid, 1600). Nothing-is known of how he passed the next 
thirteen years, though there is a tradition that, at the instance of 
a brother resident in Panama, who held out the prospect of 
large commercial gains, he spent some time in America. It is 
said that fortune was onpropitious, and that this, together with 
tiic news of the death of his only child, B. Anna de Noronha, 
caused his return home about 1604, In 1613 he and his wife 
agreed to a separation,, md he took the Dominican habit in 
the convent of Demfica, while D. Magdalena entered the convent 
of the Sacramento at Alcantara. According to an old writer, 
tlxe motive for their act was the news, brought by a pilgrim 
from Palestine that D. Magdalena’s first husband had survived 
the battle of Alcarcr, in whicl'i ho was supposed to Imv'e fallen, 
imd still lived ; Garrett has immortalized the legend in his play 
Ftei Luiz de Smsa, Tlic story, however, deserves no credit, 
and a more natural explanation is that the pair took their 
resc^ution to leave the world for the cloister from mQtive>s of 
piety, though in the case of Manoel the captivity of his country 
and the loss of his daughter may have been contributory causes. 
He mode his profession on the &th of September 1614, and took 
the name by which he is 1 nown as a writer, Frci Luiz de Sousa. 
In 1636, on the death of h'rei Luiz Cacegos, anothtT notalile 
Dominican wlio hud collected materials for a his tor)' of the order 
and for a life of the, famous archbi.shop of Braga, D. Frei Bariho- 
' lomewof the Martyrs, the task of writing these books wus confided 
to Frci Luiz. The Lije of the Archhhh.op appeared in 
and the first part of the Chronicle of St Dominic in 1623, while 
the second and third parts appeared posthumously in 1:662 
tmd 1678; in addition he wrote, by order of the government, 
the Armais, of D, John JIL, wliich were published by Herculano 
in 1846. After a life of about nineteen years spent in religion, 
he died in 1632, leaving behind him a. memory of strict observance 
and personal holiness., 

The Chronicle of St Dominic and the Life of the Archbishop, have 
the defect of mo5?t monastic writings — they rckitc for the most wart 
only the good, ivnd exaggerate it withoat scrupte, and they admit 
an sorts of prodigtes, so tong as these tend to increase devotiofib 
Briefly, these books avo panegyrics, written Ibr edification, and are 
not histories at all in the criti^ sense of the word. Thek order and 
arrangement, however, ure admiiiwble, and tlie lucid, polished styles 
purity of diotiem, and simple, vivid descriptions, entitle Ffti Luiz 
de Sousa to rank as a great pro8s*writer. His metaplxors arc well 
! chosen, and he employs on appBOpriate occasions /amiiiar terms 
and locutions, and'mal^ fuU'dse of those charming diininuttvics in 
which the Porlmguese language is rich. HIk prose is elmracterised 
by elmnee, swOetness and stceogth^ and u. resnarkaibly Iroe 
tM affectations and false rhetoric, that chaoracterisfid the ago. In 
addirion to his other gifts, Fsei Luk dej Sottaa. waa a good Larim 
poet. There aue many editiDns of the: 2 tf/a fhs Aschkishop.^ aiui U 
appekrod ia- Ptencii 1663; xOpo ami xfiagjvia-Xtnklian ^BiMaQ, 

ta^panw (Maddd# iurit in J&tDfML 
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(toftctoh, iW^. THA^ S. niay 1^'Ttad in a 

madei*n Mition <<fi LiAlam, ' 

A‘tTTnoRiTitte.'--m>i»yi»s B: Pfuntisco AUxaiidr^^ Ldbb, ji. 61^ 
171; Innocencid da Silva, Diceioi^^fio bpbUogi'dphito pokuguei, 
V. 527. xvi. 72; Dtf Sdttsa Vitirbd, d& 6'<rMsrt Cdtifinhxi 

(Lisbon, 1902). (E. Pr.) 

l$OttSLIIt«>or .SusLi^i the vernacular name of a European bur- 
rowing rodent manKiml, nearly, allied to the marmots, but of 
nfiuch smallter'size afthd of more slender and squiitel^like build 
(see Rodentia). The .specie^, (ot CiMu'^)tiiitlus, 

is rather smaller than an ordinary, squirrel, with minute 
ears, and the tbil reduced to a stump of less than an inch in 
length. The'gwierftl colour of the upper parts is yellowislygrey, 
with or without a rbsty tinge, which is, hoWever, td'wslys noticc- 
ablc on the head; while the underparts «are lighter. The r^ge 
of this 5pe(^ie.s embraces south-east Europe, from .southom 
Germany, AuJitria and Hungary to the south bl' 'Russia. Earther 
cast it is replaOdd'by more ot less neady dlhed specie^; iMiile 
other species extend the range of tlie gjnus across central 
and northern Asia, andr thence; on the other side of Bering 
Strait, all througlv North America, where these rodents ar^ 
commonly known as.gpphcrs. Many of the species have mediiim 
or even long tails, while some are nearly douljlo the size of the 
typical representative- of' the group. Allj however, have large 
cheek-pouChes, whe icc the name of pouched marmots, by 
which they are sometimes called ; and tliey have the first front- 
toe rudimentary, ois in marmots. They are divided into several 
subgeneric groups. One of the most striking Amcric.an species 
is the striped gopher, S. {Ictidomys) tridecemlineatusy wliich.is 
marked 0 1 each side with seven yellow stripes, between wliich 
are rows of yellow spots on a dark ground. The common 
souslik lives in dry, treeless plains, especially on sandy or clayey 
soil, and is never found either in forests or on swampy ground. 
It forms burrows, often 6 or 8 ft. deep, in which food is stored 
up and the winter sleep takes place. Each burrpw has .but one 
entrance, which is closed up when winter approaches; a second 
hole, however, being previously driven from the sleeping place 
to within a short distance of the surface of the giotmd. this 
second hole is opened the next year, and used as the ordinary 
entrance, so that the number of- closed up holc.s round a burrow 
gives an indication of the length of lime tliat it has boon occupied. 
Sousliks feed on roots, seeds and berries, and occasionally on 
animal food, preying on eggs, small birds and mice.' They bring 
forth in the spring from four to eight young ones, which> il 
taken early, may be easily tamed, Sousliks are eaten by the 
inhabitants of the Russian steppes, who consider thoir flesh an 
especial delicacy. ^ (R. L.*) 

SOUTANE, the French' term adopted into English for a ca‘i.sock 
especially used for the general daily dress worn by. the secular 
Roman clergy in France, Italy, Spain and Portugal. The 
Med. Lat. subtaneus, adapted in 0 . Fr. as sotane, in Span, and 
Ital. as soiana, and Port, as snlaina^ meant an under-skirt, 
and is formed from subfus, beneath, sub, under. (Sec Cassock.) 

SOUTH, ^ROBERT (1-634-1716), English divine, was born at 
Hackney, Middlesex, in ^ptember 1634. He was educated at 
Westminster school and at Christ Church, Oxford. Before 
taking orders in 1658 he was in the habit of preaching as the 
champion of Calvinism against Socinianism and Arrilmiani^. 
He ^80 at tliis time showed a kaning to Prest^toriajiism, but 
on the approach of the Re.storation his views on church govorn- 
mfent underwit a change-; indeed, hfe was* always regarded a§ a ' 
time-serVer, thOug^i by no means a self-sc6kct. On the loth of 
August 1660 he was chosen public orator pf the university, and 
in 1661 domestic chaplain to Lord Clarendon, in March i> 66 $ ■ 
he' wa^ made prebendary bf Weinmiitster, and- shortly aftenvards 
he received from his university the' degree •of’D;I). In r667 
he became chaplain to. the duke of York. . He was« a zealous 
advocate of the doctrine of passive obedienee^ and strongly 
opposed the Toleration Act, declaiming: ih' unnimured terths 
against the' Various Hbh^onfdrrtiwt sects. lit ' 16^6 be ' was 
appoisEted ohapkiA .to,. Lawren(;» Hyde^ ^altepwarda ^1 of' 
R-Ochester), omhaao i uier -e x t r a ordin a ry to^ the king nf PnlanH 
.and of bis visit he^san ate interestfognMoount^cr Edward Pococke 


ill? a letter, dialled Bantzic' rdlih Tieclembfer’ 16^7,' ^HBcb wfitS 
printed alohg with South^ PvsthuPtdus' }^drk!^ ih 17 ly. In 
1678 hO' wtfs pi^sented to thte ret^tOry of Mip, Oxfordshire. 
Owing, it is saw, to a personal ghidfec, Smith in f6p3'ptiMlshed 
wWh transparent dnoitymity Miiriai^sions on Shfrldck*s 
B 6 b%y Ofitmed'a Vindicaiion of the' Hd^dHd Enir' Blessed TriHitf, 
in which the views of William "ShMoiik (7.t>i) wete attacked 
with- niiieh Sarcastic bitterhessi Sheri6bk> ■ in answei*; published 
a DefeHttf in 1694, to which South replied' ih T^ifkeism Ckdrgei 
iipoH Br Skerlork's New Notion of iW Tnnify, md tk 6 Chatgh 
Made Good. The coiitrovetsy wa^? oatried' by ih^’ rival pkrties 
into the- pulpit, and occasioned such keen fbblftijg ihiat TWrt'kmg 
interpbsed to ^top it. During the greater pnft df the reign 
of Anne South remained compariitivriy quiet; -biit' in t7to h 6 
ranked hitnself among the partisans Of'SachvVereil. HO dbCKhed 
the' sOe of Rochcf^tter and thb dtaeiy of WcStiinihlitef in' 1713. 
Hb died on. the 8ih of July I7t6; and biitied hi Wbst- 
iriiifster Abbey, 

SOufh had a vigorous sfylh and his sermotife iharited by 
liottifciy artel humbibus iippe^l. Hife'wit 'gtetioraJly inclines tosvardd 
sarcasm, and it wm probably' the htiovdodge m bi$ quarrelsoxne 
rnmpurament that prevented his promotion .to a bishopric. ..lie 
was noted for the extent of his charities. lie pubUsbed a large 
number of single sermons, arttl they appeared in a 'Co^lectfed'fdrm in 
, 169^ in'six'VOlumoB, roaching'astx’ond -Edition in his lifetime irt ’1715. 
There have been several later issues; one in two volumes;, with a 
memob (Bohn, il>45). Opera poithumOi latina, including' his 
will, hid I.aliii poems, and his orations while public orator, with 
memoirs of his life, appeared irt 1717. An edition of his works in’ 
7 vols. was'published at Oxford in 1823, another in 5 vols. in 1842. 
See also >W. C. Lake, C’/a.wc preaefttrs of iheBnfdish Church (ist Borice^ 
1877). The contemporary nbticc ol South by Anthony Wood in 
his AiJ^nae is stronply hostile, said to be due to a jest made by 
^outh at Wood's expense. 

SbtITH AITHCA. As n. geographical ubif South Africa is 
Usually' held to be that part of tLc continent south of the middle 
Course of the Zambezi. The present article (r) deals with that 
part of Africa us a whole, (2) bullines the constitution of the 
British pdfjscssirin's forming the Union of South Africa, and (3) 
.sunimarizc; the liistoiy^ of Llic country from tlie time of its 
discovery ' by ' Europeans. 

I. — General Features 

In the gedgtaphical sense stated South Africa lies between 
16° and 35'’ S, and 12° and 36® E., .narrows from 1600 m. from 
west to ea^t along its ncrtlicm border to some 600 fn. of coa.st 
facing' south. Its greatest length south-^^^cst to north-east is 
also about i6ob m. It ha^ an area of hbOut 1,33^,000 sq: m. 
It comprises tho Union of South Africa (L^. the provinces of the 
Gape of Good Hope, Natal, with Zululand, the Orange .Free 
State and the Trari.^waal); Basutoi lnti, BednirtlHaittrtd, SwAki- 
land and Sbiitlicrn Rhodesia, all Briti^ poss'essions; German 
South-West Africa, and the southern pari of Portuguese East 
Alricoi, By some writers Nortliern Rhodesia is included in 
South Africa, but that district belongs mote aecfuratcly to the* 
central portion of the continents Other writers confine the 
term to the British po.ssession$ south of the Zambezi, but in 
thk case British South Africa is > t he proper designatkim South 
African standard time, adopted in 1903, is that of' 30® E.,or 
i'Wo hours . in advance of 'Greenirich. 

Physical Ftfa/Xrcs.— Tlier 6 ris,a;rnarkc 4 unifornwty in physical 
features -Ujroughout South Africa. The'Coast-‘lin(e* from- the inoutl> 
of the Kunene on the west to the delta of the Zambezi on the 
ca$t, is littte indented arid contains only- two ahcltercd natural 
hatb'ours of ariy srzer-Saldanha ©n t^e west and Deiago^t 
Bay on the east. At Port Natal, howevcr,.thc,removalo£ the 
.sandbar at its entrance has tnade ^vaikbkia third magnificent, 
harbour, while- at TaWe Bay (Gape TownVand at other pftaces 
pbttfe^have been constructed. South Afr^ jM^sents, however, 
a^aolid, land, mass without peninsula any size , or any Ikrge 
islands; oi- its.- coasts^ MiOiteoverv behind, tl^ coasts 

lamds; wbidi OTetend in g^dmlTfrom 50 'td nw mi, inland, 
rise ntortWtsJ'of Mils sfiutti^ oR the ipterior;'^ ,TOis conforma-, 
ri‘on^;tihe'jcpHritryM 5 ,-h^a"^ 
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which run in lines parallel to the coast, approach close to the 
sea, as at Table Bay. In the south-east, in the Drakensberg, 
they attain heights of 10,000 to 11,000 ft., elsewhere the highest 
points are between 8000 and 9000 ft. They form terrace-like 
steps leading to a vast tableland (covering about 900,000 sq. m.) 
with a mean elevation of 4000 ft., the highest part of the plateau 
—the High Veld of the Transvaal — being fully 6000 ft. above 
the sea. In its southern part the plateau has a general tilt 
to the west, in the north it tilts eastward. This tilt determines 
the hydrographical system. In the south the drainage is to the 
Atlantic, chiefly through the Orange River, in the north to the 
Indian Ocean through the Zambezi, Limpopo and other streams. 
A large number of smaller rivers rise on the outer slopes of the 
mountain ramparts and flow direct to the sea. In consequence 
of their great slope and the intermittent supply of water the 
rivers — except the Zambezi — are unnavigablc save for a few 
miles from their mouths. The central part of the interior 
plateau, covering some 120,000 sq. m., is arid and is known as 
the Kalahari Desert. The western region, both plateau and 
coastlands, specially that jmrt north of the Orange, is largely 
semi or wholly desert, while in the Cape province the terrace 
lands below the interior plateau are likewise arid, as is signified 
by their Hottentot name harusa (Karroo). The southern and 
eastern coastlands, owing to different climatic conditions (see 
infra) are very fertile. 

The geological structure is remarkably uniform, the plateau 
consisting mainly of sedimentary deposits resting on ciy^stallinc 
rocks. The Karroo system (sandstones and marls) covers 
immense areas (<‘.ee Africa, § Geology). Intrusive dikes — 
locally known as ironstone — by preventing erosion are often 
the cause of the flat-topped liills which are a common feature 
of the landscape. The Witwatersrand series of the Transvaal 
includes auriferous conglomerates which have been worked 
since 1886 and constitute the richest gold-mines in the world. 
The diamondiferous areas at Kimberley and in the Pretoria 
district are likewise the richest known. Coal beds are widely 
distributed in the eastern districts, while there arc large 
copper deposits in the west, both at the Cape and in German 
territory. 

Climate, — The general characteristics of the climate are determined 
more by the physical conformation of the land tlian its proximity 
to the equator. The eastern escarpments (the Drakensberc, &c.) j 
of the plateau intercept the rain-bearing winds from the Indian 
Ocean, so that over the greater part of tlie interior the rainfall is 
slight (5 to 24 in.). This, added to tlie elevation of the land, makes ! 
the climate in general dry, bracing and suitable for Europeans, not- j 
withstanding that the northern part is within the tropics. Tem- 
perature is nigh, the mean yearly average lying between 60® and 
70® F. Only along the south-eastern coast and in some of the river 
valleys is the climate of a markedly tropical character; here the 
rainfall rises to 50 in, a year and tlie coast is washed by the warm 
Mozambique current. The Cape peninsula and the western coast 
receive the cold currents from the Antarctic regions. Except in 
southern and western Cape Colony and along the Atlantic coast, 
summer is the rainy season. 

Flora and Fauna, — In consequence of the deficient rainfall over 
the greater part of the country the flora is not luxuriant and there 
are no large forests. Coarse grasses arc the characteristic vegetation 
of the tableland. On the plains where grasses cannot find sufficient 
moisture Ihoir place is taken by “ bush,'^ composed mainly of stunted 
mimosas, acacias, eupliorbia, wild pomegranate, bitter aloes and 
herbaceous plants, Forest patches are found in the kloofs and 
seaward sides of the mountains; willows often border the water- 
courses; heaths and bulbous plants are common in some areas. 
In the Bemi-tropical regions south-east of the Drakensberg, i.e. the 
coastlaads of Natal and Portuguese East Africa, the vegetation is 
abundant, and mangroves, palms, baobab and borabax trees flourish. 
Here, and also in the upper Limpopo valley, cotton, tobacco, 
and rubber vinos are founa. Among the timber trees are roecies 
. of pine, cedar, ebony, ironwood, stinkwood and sneezewood. Flower- 
plants include numerous roecies of terrestrial orchids, the so- 
ed arum lily {Richardia Africana)^ common in low-lyinjg moist 
land, and the white everlasting flower, found abundantly in some 
regions of Cape Colony. Of non-indigenous flora are the oak, poplar, 
bluegum, the Australian wattle, the vine, and almost every variety 
of fruit tree and European v^etablos. In suitable regions tea, 
cofiee, sugar and rice, as well as tobacco and cotton, are cultivated. 
In the western districts of the Cape viticulture is largely followed. 
The cereal most grown it maize (known in South Africa as mealies); 
kaffir com, wheat, wky and oats are also largely cultivated. Tbs 
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soil is everywhere rich, but the lack of perennial water and the 
absence of irrigation works on a large scale retards agriculture. 
Most of the veld is divided into huge mrms devoted to the rearing 
of cattle, sheep, goats and horses. On the Karroo arc numerous 
ostrich farms. Lucerne is very largely grown as fodder for the 
cattle. 

The native fauna was formerly very rich in big game, a fact 
sufficiently testified by the names given by the early European 
settlors to mountains and streams. The lion, elephant, rhinoceros, 
hippopotamus, giraffe, buffalo, quagga, zebra and other large animals 
were, however, during the i8ih and 19th centuries driven out of 
the more southern regions (though a few elephants and buffaloes, 
now carefully preserved, are still found at the Cape), the quagga 
being totally exterminated. In the Kalaliari and in the eastern 
lowlands (from Zululand to the Zambezi delta) most of these animals 
are still found, as well as the eland, wildebeest and gemsbok. The 
leopard (called a tiger in South Africa) is still fairly common in 
all mountainous regions. Spotted hyenas and jackals are also 
numerous. The kudu is now the most common of the larger ante- 
lopes, the duiker and klipspringorare among the smaller antelopes still 
existing in large numbers. Baboons arc common in some districts. 
Birds include the ostrich, great kori bustard^ the eagle, vulture, 
hawk and crane, francolin, golden cuckoo, loorie, scarlet and yellow 
finches, kingfishers, parrots (in the eastern regions), pelicans and 
flamingos. There are thirty varieties of snakes. Locusts are 
conspicuous among the common plagues of the country. In Rhodesia 
and on the east coast the tsetse-fly is found and termites are widely 
distributed. 

Inhabitants , — The aborigines of South Africa are represented 
by the Bushmen and Hottentots, now found in any racial 
purity only in the Kalahari and in the southern part of German 
South-West Africa. All the other natives, popularly called 
Kaffirs, are members of the Bantu-negroid family, of whom they 
here form three distinct branches : (i) the Zulu-Xosas, origin- 
ally confined to the south-east seaboard between Delagoa Bay 
and the Great Fish River, but later (19th century) spread by 
conquest over Gazaland, parts of the Transvaal, and Rhodesia 
(Matabeleland); (2) the Bechuanas, with the kindred Basutos, 
on the continental plateau from the Orange to the Zambezi, and 
ranging westwards over the Kalahari desert and the Lfike 
Ngami region; (3) the Ova-Herero and Ova-Mpo, confined to 
German South-West Africa between Walfish Bay and the 
Kunenc River. 

All the e mixed Bantu peoples arc immigrants at various 
periods from beyond the Zambezi. The Bechuanas, who occupy 
by far the largest domain, and preserve the totemic tribal 
system, were .probably the first arrivals from the north or the 
north-cast coastlands. As early, probably, as the 8th century a.d. 
Arabs had formed a settlement on the coast at Sofala, 130m. 
south of the mouth of the Zambezi, but they got no farther 
south nor do they appear to have penetrated inland, though they 
traded for gold and other articles with the inhabitants of the 
northern part of the plateau—the builders of the zimbabwes 
and other ruins in what is now Rhodesia The Asiatic 

inhabitants of South Africa of the present day are mainly Indian 
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Area in 
sq. m. 

White. 

Coloured. 

Total. 

British South Africa : 

- [’Cape of Good 
.^.2 Hope . . . 

Natal (with 
§ t Zululand) . 
’JrS Orange Free 
P § State . . . 

^ '‘Transvaal . . 

Southern Rhodesia . 
Basutoland .... 
Bechuanaland Pro- 
tectorate . • . • 
Swaziland . • « • 

276,995 

35,371 

50,39a 

111,196 

148,575 

10,293 

225,ooot 

6,336 

579.74* 

97.I09 

14*, 679 
a97.*77 
12,623 
895 

1,830,063 

1,011,645 

244,630 

972,674 

600,000' 

347,953 

2,409,804 

1,108,754 

387,315 

1,269,951 

612,623 
• 348,848 

120,776 

85,484 

Total British . . 
German S.W. Africa . 
Portuguese East Africa 
(southern part of) . 

864,358 

322,450 

145,000' 

1,132,226 

f-,*10» 

10,000* 

5,2x1,329 

200,000' 

1,700,000' 

6,343,355 

207,1x0 

1,710,000 

Total South Africa 

1,331,808 

I.»49.336 

7,111,529 

8,260,665 
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coolies brought to Natal since 1860^ The white races represented 
are mainty Dutch and British; colonization by European races 
dating from the 17th century^ There are a few thousand 
Germans and Portuguese, chiefly in the territories belonging to 
^eir respective countries. The table on p. 464 shows the 
inhabitfimts, white and coloured, in the different territories 
into which South Africa is divided, and also the area of these 
territories. 

It will be seen that the population is sparse, less tlian 6J persons 
per square mile. (Exclucfing the Bechuanaland Protectorate and 
German South-West Africa, which contain very largo desert areas, 
the population is slightly over 7 per square mile.) In British South 
Africa the coloured races are nearly five times as numerous as the 
whites. The great majority of the coloured inhabitants are Bantus 
of pure blood, but the total coloured population includes in the Cape 
province 298,334 persons of mixed blood (chiefly white and Hot- 
tentot) and in Natal 100,918 Asiatics. Save in the German colony 
the oflicial returns do not discriminate between the nationality 
of the white inhabitants. Those of British and Dutch origin are 
probably about equal in numbers, but a very large proportion of 
the British inhabitants live in the towns, the country population 
being in most districts predominantly Dutch. The chief cities are 
Cape Town (pop. 1904, 77,668), Port Elizabeth (32,959), East London 
f25,22o) and Kimberley (34,331) in the Cape province; Durban 
(67,847) Natal; Johannesburg (155,642) and Pretoria (36,839) in 
the Transvaal* and Bloemfontein (33,883) in the Orange FYoc State. 
Salisbury and Buluwayo arc the chief towns in Southern Rhodesia. 
The only town of any size outside the British possession is Louren90 
Marques (Pop. 1907, 9849) in Dclagoa Bay. 

Economic Condition . — Originally regarded by Europeans merely 
as a convenient d6p6t for ships on their way to India, the wealth 
of South Africa for long consisted in its agricultural and pastoral 
resources. Mealies and wheat wore the principal crops. Wool, 
mohair and ostrich feathers were the chief exports, the only xninersd 
exported being copper (from the Namaqualand mines). The open- 
ing up of the diamond mines at Kimberley (1870) followed (1886) 
by the discovery of the Witwatersrand goldnelds conmletcly 
revolutionized the economic situation and profoundly modified the 
history of the country. They led, among other things, to the 
improvement of ports and the building of railways, so that by the 
close of the first decade of the 20th century the reproaeh of in- 
accessibility from which South Africa had suffered was no longer 
true. From the soaixirts of Cape Town, Port Elizabeth, East 
London, Durban, Louren^o Marques and Boira railway lines run ! 
to Kimberley, Bloemfontein, Johannesburg and Pretoria, while a 
trunk lino extends north from Kimberley through Rhodesia (in 
which gold mining began on an extensive scale in 1898) and across 
the Zambezi below the Victoria Falls into the Congo basin, whore 
it serves the Katanga mineral area. The distance from Cape Town 
to Katanga is over 2100 mile.H, The German territory is also pro- 
vided with railways, intended eventually to link with the British 
systems. The standard gauge is 3 ft. 6 in. and in 1910 some 12,000 m. 
of railway were open. In nearly every instance the railways 
are state owned. While gold and diamond mining continue the 
greatest of South African industries other sources of wealth have 
been added. In the Cape, Natal and the Transvaal coal mining is 
largely developed ; in the Transvaal and the Cape tobacco is grown 
extensively; sugar, tea and other tropical and sub- tropical produce 
are largely cultivated in Natal and the Portuguese territory, and, 
since 1905, mealies have become an important article of export. 
There are few manufactures ; among the chief are the making of 
wine and brandy in the Cape province, and flour-milling. Cattle 
and mealies constitute the most valuable possessions of the natives. 
The imparts are of a general nature, textiles and food-stuifs being 
the most important. 

Irrigation . — The scanty rainfall in many parts of South Africa 
and its unequal distribution necessitates a system of artificial 
irrigation unless much of the land be allowed to remain uncultivated. 
But in many regions the soil is deficient in phosphates and nitrates, 
and laige irrigation works can be profitable only in districts where 
the soil is exceptionally fertile. Before 1877 little was done to 
make use of the water resources of the countxy. In that year the 
Cape legislature provided for the constitution of irrigation boards. 
Later boring operations were undertaken by the government, and 
the advice ot engineers acquainted with Egyptian and Indian i^a- 
tion works sought. A report was drawn up by Sir (then Mr) Vfm. 
WillOQcks in 1901 in which he estimated that there were in the Cape. 
Orange Free State and the Transvaal, 3,000,000 acres which could 
be brought under irrigation at a cost of about ;^3o, 000,000* The 
value of the land, in its arid condition almost nil^ when irrigated 
he placed at some 100,000,000. None of the South African goven^ 
ments was, however, then in a position to undertake large works. 
At the Cape the census of 1904 gave 41 5,688 acres as the area nnder 
irrigation, an increase of io5,827:acres since 1891. In the Robertson » 
district a canal (completed in 1904) m. long took of! from the 
Breede River and fertilized a large area, with the result that Kobart- 
foa ranks as the second richest district in province, Chrer the 
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Karroo and otl^r arid regions some xo,ooo boreholes had been sunk 
to depths varying from 50 to 500 ft., their yidd being 60,000,000 
gallons a year. The value of land under artesian w^ imgation 
(«.g. in the Graafl Reinet district) has increased from 20B. to ;^2oo 
per morgen. More important, however, are the suppliM^ to be 
derived from the control of flood water, millions of cubic feet of 
the best soil being annually washed into the sea. The Boer govern- 
ments had done little to promote irrigation, but during 1905^1907 
a strong intercolonial commission investigated the subject as it 
affected the Transvaal and Orange Free State, and their final report, 

• issued at ^toria in 1908, contains full particulars as to the imgation 
possibilities in those provinces. At least 350,000 acres in the Trans- 
vaal could be remuneratively irrigated, and a proportionally large 
area in the Orange province. In Natal an act of 1904 gave power 
to the government to forward irrigation schemes, under that 
act the Winterton Irrigation Settlement (18,000 actes) was formed 
on the upper Tugela. In 1909 an irrigation congress representative 
of all the governments of British South Africa was held at Robertson, 
in the Cape province. 

Commerce. — All the British states and territories are members 
of postal^ telegraphic and customs unions. The customs are of 
a protective character, while there is a rebate on goods from Great 
Britain and British ppssossions^ (see below. H%story\. There is 
internal free trade throughout the Union ot South Afirica. The 
customs tariff in the Portuguese possessions is of a highly protec- 
tive nature; goods coming from Portugal pay one-tenth of the 
dues levied on foreign goods. In German South-West Africa no 
discrimination is made as to the countxy of origin of imports. 

A South African Customs Statistical Bureau, which deals with 
the external trade of British South Africa, “ was estabUshod in July 
1905. The statistics issued by the bureau showed a total volume 
of trade in 1905 of l;^72,9io,ooo made up as follows : Imports 
;^29,859 ,ooo (including ^4,208,000 received through Portuguese 
ports) ; exports ;^43i05o,ooo. Of tiiis amount ;f25,644,ooo was put as 
the value of raw gold exported, and 5^9,257,000 as the value of the 
diamonds shipped. On^ 5^414,000 worth of goods was exported 
via Portuguese ports. For I907 the figures were : Value of total 
trade 5^74^153/000; imports £25,920,000, exports 5^48,233,000, 
Goods valued at 5(4,036,377 received through Portuguese Mrts 
are included in the imports, and goods valued at 5(507,000 shaped 
at Portuguese ports in the exports. The value of raw gold exported 
in 1907 was £29,510,000, of diamonds £8,973,000. In 1908 the figures 
were: Total trade £70,093,000; imports £24,438,000 (including 
£4,641,000 via Portuguese ports), exports £45>655>ooo (including 
5(513,000 from Portuguese ports). The raw gold exported was worth 
£32,047,000, but the export of diamonds fell to £4,796,000, In 
1909 the value of the imports into British Soutn Africa was 
returned at £29,842,000; the value of the exports at £51, 1 51, 000, • 
Of the imports over £16,850,000 came from the United Kingdom, 
over £2,240,000 from Australia, £2,450,000 from Germany, ana 
£2,195,000 from the United States. Of the exports raw gold was 
valued at £33;303»ooo» diamonds at £6,^0,000, wool at £3,728,000, 
and ostricii feathers at £2,091,000. The value of the imports 
through Delagoa Bay and other Portuguese ports was £6.795,000 ; 
the exports from Portuguese ports were valued at sughtly over 
£500,000. In the four years the imports from the United Kingdom 
were about 58 from other parts of the empire 13 %. Of the 
exports the United Kingdom took some 95 %; a considerate 
quantity of South African produce, especially wool, shipped to 
England ultimately however finds its way toother countries. Next 
to Great Britain the countries doing most trade with South Africa 
are Australia and New Zealand, Germany, the United States, 
Canada, Brazil, India, Belgium, Holland and France. 

Religion.-^Tho great xnajori^ of the white inhabitants are 
Protestants, Most of those of Dutch descent are members of the 
Dutch Reformed Church {Nederduitsch Hervormde Kerk), the state 
church of the early Cape colonists, or of churches formed by dis- 
sentient members of the original church such as the Gereformeerde 
Kerk (the Dopper " Church), a branch (introduced in 1858) of 
the Sepaiutist Reformed Church of Holland. These churches are 
Calvinistic in doctrine and Presbyterian in organization. Until 
1843 the Cape synod was controlled by government commissioners; 
it was then given power to regulate its own internal affairs. There 
are separate synods with independent authority for the congrega- 
tions of the Dutch Reformed Churches in the Cape, Orange Free 
State and Transvaal provinces. The Doppors f * roundheads '*) 
and other dissentient bodies have also separate synods. Besides 
these churches there are a number of Lutheran congregations among 
the Dutch-speaking population. 

The South Africans of British deaoeni are divided, mainly, inh> 
Anglicans, Wesleyans and Pre8h3^erian8. The Baptists ana pm- 
gregationalists are smaller bodies. A)1 form independent chnrches 
m coihmunion with the mother churches in Great Britain. The 
oldest established is that of' the Piesbyterians* The . Anglican 


> Th;s total axpount rebated in, 1908 was 5(430, ox 7« 

• Including North-West Rhodesia. 

* For the sia months January to June t^o/ thg 'flgUiea w6re L 

importf 5(14,770,000; ©xpoifti £24,442,^,. ; 1 i 
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in 1863 a volttittaW’fedSr,' the Antf«h*' fcm«H>il *'Th*’ Church of‘ 
ttie^ Provinde t)f ' 3 iJtitn'''Afrtea‘.” It' is dfwied into tte diocoses' of’ 
Cape Tovrt ■Ofal^'S Towi'. Mdritjflntrg (Nhiial), Ksrffmrta, Blt)cm- 
fbntein, PtbttnaJ' !ZdlblaBd, Msihoni&hBi and Lebomtio. Tho 
last-named atoOBae is that part of POrttfgucao East Africa soiiiti of 
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tlic SahiTOvWj thc’Miashcmatod dlocesd 3 wcludb» tHb Porttig^icse 
territo^‘b^iW««i tfie Sabi' and' the ' Zlatnbfcii. German Smith- wc«?t' 
Africa ft tu#t* fncltrcjcd in f he Atigfichn oTOnizatfon: The inetitmoli- 
tan Is ttwititHbishGp of Cape Tbwn. llie constitution' of the church 
was draWh up aft a provlnbialwimdin 1870. It accepta the doctrines 
of the Chutch of England, but acknowledges none save' its own 
ecclesiastical tribunals, otsudi other tributiSi as may be accepted' 
bv the pitwiiiCl^l synod— in other words it rejects the authority 
or the English privy couttdil. Bishop ColenSo of Natal and <yrticr 
Aagficans did not accept the authority of the 'provincial synod, 
regarding thpUfselves as^in all, respects mcsmbcfrs of the Church of 
England'. ‘This was, especially in Natal, the cause 61 prdiongod 
controversy among the members of Ih^' Anglican contmunlty. BV 
1901, however, the majority o'f the ** CHuticli of England party 
were represented ih the provincial synod. Kevnrtheiess the tempor- 
alities of this party remained in the hands of curators .and not in 
the posses^n' of riie provincial chufeh. In 191b tire practical 
aiHcilgatnurion,of the two 'bodies was effected (see further ISfirAX). 

The Roman Catholics at’e a comparatively sTnall body ^ the majority' ' 
of their adherents. ate found in thOCaxie ' and Natal. At the head' 
of their organisations are vicars‘-apo.stblic for the Cajic (eastern 
district), theCipe (western district)^ Natal, Orange Biver, Kimberley 
and I he Transvaal', and prcfects-upostoiic for Basutoland and 
Zambezi (or ittrodcsia). 

All lh 3 churches mairftain mi.ssions to the natives. The first 
to enter the field were the Jesuits and Dominicans, wHo laboured 
on the south-east coast and among the subjects of the monomotapa 
(see PoRTUGUEsn East ArRiCA). Th-ir worlc lasted from about 
156b to 1760 but it has left little trace. The early 
NmHimM nitssiotts were all Protestant. A Moravian 

mission to the Hottentots- was begun in 17^7, continued 
to 1744 and was re-estabK^hed— against the wishes oi 'tne colonists 
-^in 1792. Before the close of the century the London Mis.sionary 
Society entered the held. The worlc of this society's agents lias 
had a greater influence on the history of South Africa than that of 
ajiy other religions body save the Dutch Reformed Church. Next 
in order came the Wc.sleyans and the Glasgow Missionary Society 
(Presbyterian), the last-named society founding in 182.1 the station 
of Lovedalo— now thc most important institution in South Africa 
in connexion with .na;rivo missions, In 1829 the Paris Evangelical 
Society (whose agents have laboured chie|fly hi Basuto and Barotsc 
lands) sent out their first missionatiejs, wlio were closely folloivod 
by the agehts of other societiCH (see Missions), 'Hie Roman 
Catholics entered the fiord, later on. By the end of the 19th ccutury 
fulW 5 % of the, total native population professed Christianity, 

The jews form a -small but influential community. Dicrc are 
some thousands of Mahommedans in the Cape (chiefly Mahays) and 
larger- numbers in Natal, where there is also a Ihfgc Hindu popula- 
tion. At Louren^o Marques the Chinese colony has its own temple 
and religions services. 

The basis oi the^oramonlawof BrilisbSouth Africa is 
the Roman-Dutch hw a5> it existed in Horilatnd at the end of the 
i^h century. This was simply the old Roman jtfri$pmdcncc 
embodied in the legisladonof Justinian, modified by custom and 
legislative decrees during the course of th« centuries whkdi 
witnessed the growth of dviliaation in Europe; and it is to all 
intents and ptmoses the jurisprudence which was the foundation 
of the Code Napol^bn. It was in part dosely ^in to the. 
** modern Roman law.” wbicb is practised widely over the con- 
tinent U Europe and even in -Scoitland, at the present day. 
The authorities upon the eoiMon Uw m South Africa ate: the 
Dutd\ commentatob ppon the civil law, the statute law of' 
Hdland, the' docisionsr of. ithe Dutch courts* nnd,. failing the^,, 
thei.09rpfii jmis^^vriil>itsK^ 

tlH^ J^eriodi wh^ hns’^tepsed since ' tte cotablfthmenf of 
British rofi^at the Ihw been considerably modified 

^d^nw^j^th-hyilegialiM^ion, and- by judicial (decisions, and 
it is not too puch to say that at the :pBtti©nt tinto there' exists 
hardly any printolrcmir'f^ie gr«^Atbr part 
ofthe field of JdlfepTudptt.bfewe^ thei^ of Endapd and tlife 
law of Soutlii A&W- ‘Ti» iWobf of torts, 
the mereairidM law^.tiie.Wiifelatmg insuronce^^ 

not-^to mention other subjects; are pr a c ri^ U y identical with 
those of Englai^)* li# IsrVhtOh^^ the 

^^ttWrAfirkian* lawaad 


I sattt^, fliou]^' tfie' gteatbb elairtlcity 6f the* civil jurferitodiittW 
I oppdrtufiitifes fortbe escape ofmairfactorg^otably 

' hr ca^ of ftaiid or'falsity In any form, than e^dst uhder the fisW 
of Ehffiapd. The coiliritutron of the courts h basted on ,thte 
citample of ^fchte Eh^iih jbdlciary, and the rules of eVidterice 
arid procedure arte practically , the samti in both criminal and 
civil' castes OS' in Ert^and. Ah* serious cases Of crime arte tried 
before a judge and jury, with the same formalities and safeguards 
Jis hi'En^atttf, whife-miftor ofitences'are^dfealt with by stiperidwny 
magistmies possessing a limijted ^atutory jurkdictlon. in 
orimiiiid cooes H is i&eocgsarv tor- the jury to find a unanimous 
veitlkrt. In civil cases eitner party may dtemand a jury, a 
privilege which is seldom exercised ; but in a civil case the verdict' 
of the majority of jurors prevails. 

-The most marled diSwence between the English and South 
African systems of law is, as might be expected, to be found 
in ‘the law’ relating to' rteal pmperty. In $^th Africa therte is 
^igjd'and uniWal application of the principle of regi^tratito. 
The Mtlte to land; is registered, in all cases; and so, with a le\r 
exoeptions, is every servitude or easement., , mortgage or charge, 

I upon land. With regard to the devolution of property upon 
I death, it may be remarked that the law of intestate succession 
I applies equally tq real and pcrsoaial estate, there being no law of 
iprimogonitiire. The rules of distribution in intestacy diflfer, 
however, very considerably from those established in England, 
'l^ere is abnolute freedom of testamentary' dispo.sii ion in the 
O^jc province and in some other parts of South Africa. The 
eflfoct of marriage upon the property of the spouBe.s is, by the 
Roman-Dutch law and in the ab.^cnce of any ante-nuptial 
contract to the contrary^ to. bring about a complete community 
of property, virtually a universaJ partnership between husbaiid 
and wife, sobjoct to the sole and absolute control of the husband 
while tihe marriage la.sts. The courts have, however, the right 
to interfere for tlie protection of the wife in case of .any flagrant 
abuse of the power thus vested in the husband. Ante-nuptial 
agreements may be of any nature the parties may choose. Such 
a^^teementj} must in all rases be publicly registered. Upon the 
dissolution of a marriage in commuij^ty of property, or in 
the event of a jwjiqial separation a communione bmmmn, the 
property of the spouses is divided as upon the liquidation of a 
partnership. It is not necessary here to refer particularly to 
'certain exceptions .to.th}s,^enertil rule in cases of divorce. 

' By the cohunon' law gifte between husWud and wife during - 
inMuriage are void os against creditors. This rule canniot he 
'evaded even by ante-nuptial agreement. By the statute law 
of Natal post-nuptial agreements between spouses arc permitted' 
under certain conditions, to which it is not possible now to refer 
at kngtk Dix'orcc is granted to either spiou&e for either adul- 
tery or malicious desertion, the distinctions established by the 
English law between husband and rirife in respect of divorce 
being disregarded. 

Languaga . — The languages spoken in South Africa by the ’in- 
habitant of European descent are En^ish and Diitch, the 
latter chiefly in the foim of a patois colloquially known as the 
Taal. , (German and Portuguese are spoken in- the possiessions 
of those countries, but a .knowledge of English or Dutch is 
frequent even in those- torritorites.) Tho history of the Dutch 
language in South.Afritm is intimately boupd im with the history 
of ' the South African Dutch people. The basis of the Ifqjguigte 
as spoken to-day is that 17th-century Dutch ol Holland which 
tfctt'first settlers brought to the country; and a^ow^ the Butch 
of HoUfawd and the Duteb^ df ' South differ^ vefy” widWy 
t'0-d^,.Cape Dut^,di%s l^,#li|ery fi^ni the Ditch 
of the 17th century than from the . modem Dutch of Hollands 
The tongue'of thevaatmajority otth© Dutch“speal^ inhabkants 
..may thu's bte' Said'to bte a dtegeritefatc dialect ' of thte iTth-cert^tity 
Li^ch Of Holland, - With, fi, limited vocabulaijr. ;Tfle 
ijlinTi^g of the vocabulary fis due to two -reioonsf: in tboifiist 
ijAace^ tebteicariy retdere were drawn |n:mdpaHv fimthe'pe«e^ 
iddss, bte?ngeMeffr'*!Ksthargted Mditts ‘Orid’ sailors; and 

.oljiue W 

|]telfigrble to ihe natives by whom the settlers were surrouhdea led 
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Th« House of Assembly consists (as or 4 ;inally constituted) of tit 
members, elected by single-membered constituencies, each con- 
stituency containing as nearly as possible the same number of voters. 
Of these members me Cape Province returns 51, the Transvaal 36, 
and Natal and Orange Free State 17 each. Asjiopulation increases 
tiie total number of members may be raised to 130. The seats 
allotted to each province are determined by its number of European 
male adults as ascertained by a quinquennial census, the quota for 
a constituency being obtained by dividing the total number of 
such adults in the Union as ascertained at the 1904 census by the 
number of members at the establishment of the Union. The com- 
mission charged with tlie delimitation of constituencies is per- 
mitted to vary the quota as much as 15 % either way. Memoers 
of the House of Assembly must, like senators, be British subjects 
of European descent, they must be qualified to be registered as 
voters and have lived for five years within the Union. A general 
election must take place every five years, and all jxills must be 
taken on the same day. There must be a session of parliament 
every year, so arranged that twelve months shall not elapse between 
the last day of one session and the first sitting of the next session. 

The qualifications of parliamentaiy voters are those which existed 
in the several colonies at the establishment of the Union, save that 
*' no member of His Majesty's regular forces on full pay " can be 
registered as a voter. As the franchise laws in the several colonies 
dinered the qualifications of voters in the provinces differ also. In 
the Transva^ and Orange Free State provinces the franchise is 
restricted to white adult male British subjects. In neither province 
is there any property qualification, but a six months* residence before 
registration is required. In Natal (q.v.) there is a low property 

ualification. In that province colourcci persons are not by name 

ebarred from the franchise, but they are in practice excluded. In 
the Cape province, where there is also a low property qualification, 
no colour bar exists and there are a large number of Kaihr voters (see 
Caps Colony : ConstiHtiion), Parliament may alter the qualifica- 
tions for the vote, but no law which would deprive coloured persons 
in the Cape province of the franchise can be effective “ unless the 
bill be paasea by both houses of parliament sitting together and at 
the third reading be agreed to by not less than two-thirds of the total 
number of members of both houses.** 

Save as subject, ultimately, to the British parliament the Union 
parliament is a sovereign Iwdy. The provinces have no original 
authority, possessing only such powers as are delegated to them by 
the parliament. In certain cases the governor-general must reserve 
the royal assent to bills, e.g. any bill aliolishing the coloured vote 
in the Cape province. The king i.s given the power to disallow any 
law within a year of it having received thc^ assent of the governor- 
general. 

With regard to bills the two houses are not in a position of equality. 
Bills appropriating revenue or moneys, or imposing taxation, must 
originate in the House of Assembly and may not be amended by the 
Senate. If a bill passed by the Assembly has been twice rejected 
by the Senate, provision is made for a joint sitting of both houses, 
when members vote and decide upon the measure concerned as one 
body. In the case of a money bill rejected by the Senate a joint 
sitting to decide its fate may bo held in the same session in which 
the Senate has failed to pass the bill. Eveiy minister of state may 
sit and speak in either house, but can vote only in the house of which 
he is a member, He-election is not necessary on the appointment 
of a member as a minister of state. Members of parliament are 
paid ;^400 a year, being deducted from this allowance for every 
day's absence during the session. 

A Supreme Court of Judicature for South Africa was created at 
the establishment of the Union. The former Supreme, High and 
-- Circuit Courts of the several colonics then became 

P^^^incial and local divisions of the Supreme Court 
* of South Africa, which consists of two divisions, namely 
the Supreme Court and the Appellate Division. Appeals from the 
decisions of the provincial and Ideal divisions of the court and from 
those of the Hign Court of southern Rhodesia, must be made to the 
appellate division of the Supreme Court. Unless special leave of 
the privy council be obtained there can be no appeal from the deci- 
sions^ of the Appellate Division, save in admirally cases. This 
restriction of the power of appeal to the privy council is much greater 
than are the restrictions u^n appeals from the Commonwealth 
of Australia, where appeals to the privy council lie by right from 
the seyend^tate Supreme Courts. The difference arises from the 
fact that l^e'^mmonwealth is a iederation of states; whereas the 
Union of South Africa is but one state with but one Supreme Court. 
Onp result of this unification of the courts of South Africa is that 
any provincial or local division of the Supreme Court in which an 
action is hsmm can order its transference to another division if 
that course be deeined more convenient. Moreover the judgments 
of each provincial; division can be registered and enforced in any 
other division.* The administration of justice throughout the Union 
is vested in a minister of state who has all the powers of the attomey- 
geaexals of the several colonies at the time of the Union, save ffiat 
power as tp the prosecution of crimes is vested in each province 
in im gpvernor-general inopunc^ and styled 

the attorbey-gencral of the c^vince. 

•Among tae general provisions of the constitutibn the most 
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important is that both the English and Dutch languages are official 
languages of the Union and are treated on a footing of equality; 
all records of parliament, and all notices of general public _ 
importance or interest issued by the government of 
the Union must be in both languages. (Persons 
in the public service at the establishment of the Union cannot, 
however, be dispensed with because of lack of knowledge of either 
English or Dutch.) Other general provisions enact free trade' 
throughout the Union, but the customs and excise leviable under 
the laws existing in any of the colonies at the establishment of Union 
remain in force unless parliament otherwise provides. All persons 
who had been natyralized in any of the colonies are naturalized 
throughout the Union. All rights and obligations under conventions 
and agreements which were binding on any of the colonies have 
devolved upon the Union. 

The harbours of C^pe Town, Port Elizabeth, East London and 
Durban are state-owned, as arc also nearly all the railways in the 
Union. All revenues derived from these services are paid into a 
separate fund. The administration of the railways, xwrts and har- 
boum is entrusted to a board of not more than three commissioners 
(appointed by the governor-general in council) presided over by a 
minister of state. Each commissioner holds ofiice for five years 
and may be reappointed. The board is directed to administer its 
service on business principles, due regard being had to agricultural 
and industrial development, &c., within the Union. So lar as may 
be the total earnings are not to be more than are sufficient to meet 
necessary outlays. 

Provincial Administration . — While the Union parliament has 
full power to make laws for the whole of the Union, to provincial 
councils have been delegaj.ed the immediate control of affairs 
relating solely to the provinces. The subjects delegated to 
the coimcils include direct taxation within the provinces for 
local revenue purposes, the borrowing of money (on the sole 
credit of the provinces) with the consent of the ministry; agri- 
culture (within the limits defined by parliament) and municipal 
institutions, divisional councils, and other local institutions. 
The control of elementary education was also guaranteed 
to the provincial councils up to 1915, and thereafter until 
parliament otherwise provides. 

The councils consist of not fewer than 25 members and not more 
than the number of members returned by the province to the House 
of Assembly. Each councillor represents a separate constituency, 
these constituencies, as far as possible, to be the same as the parlia- 
mentary constituencies. (In the Cape and Transvaal provinces 
they were the same in 1910; Natal and Orange Free.State returning 
only 17 members to the House of Assembly, the parliamentary 
constituencies have been rearranged.) The quanficatiuns for 
electors are the same as for parliament, and any person qualified 
to vote is qualified to be a member of the council. As in tne Cape 
province coloured persons are qualified to vote, they are thus also 
qualified to be members of the provincial council. Any member 
of the provincial council who becomes a member of either House 
of Parliament thereupon ceases to be a member of such provincial 
council. Each provincial council continues for three years from 
the date of its nrst meeting and is not subject to dissolution save 
by effluxion of time. 

The executive power in each province is invested in an officer 
appointed W the government and styled provincial administrator. 
He holds office for five years. The administrator is assisted by an 
executive committee of four persons elected, from among its own 
members, or otherwise, by the provincial council on the proportional 
representation principle. The administrator and any otlicr member 
of the executive committee, not being a member of the council, has 
the right to take part in the proceedings of the council, but has not 
I the right to vote. The provincial councils have not the right to 
make laws, but ordinances, which must receive the assent of the 
governor-general in council before becoming valid. (F. R. C.) 

III.r-HlSTORY 

The history of South Africa is, almost entirely, ‘that of its 
colonization by European races, of their conflicts with, and 
influence over, its native inhabitants, And of the struggle for 
supremacy between the British and Dutch settlers,' The 
little that is known concerning the doings of the natives before 
the appearance of the white man belongs to the domain of 
ethnology rather than of history. When the Portuguese first 
reached the ^uthern part of Africa there was but one place in 
it where a civilized race held sway. Thf^ was at Sofala, the 
most southerly post of the East African Arabs. From that port 
the Arabs traded for ivory, slaves and {principally) gold with 
Bantu peoples of the far interioivrthe Rhodesia of to*day. 
These natives, whose earliest «kisting buildings may go-ba^ 

! to the time b! the Norman Conquest^ were in a higher state 
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development than the Bushnlen and Hottentots living farther I 
south. The part played by the various native races in modifying | 
the character of the European colonization will be best considered 
AS they successively came into contact with the white settlers. 
At this point it is only necessary to state that at the same time 
as the Europeans were slowly extending northward from the 
south-western point of the continent, a conquering race of 
Bantu negro stock, originating from somewhere beyond the 
Zambezi, was spreading southward along the western side of 
the country. 

A. From the Dtscm)ery of the Cape to the Great Trek , — What 
led to the discovery of America led also to the discovery, exploita- 
tion and colonization of South Africa. In the 1 5th century the 
great Eastern trade with Europe was carried on by the Venetian 
Republic — Venice was the gate from West to East, and her 
fleets, richly laden with goods brought down to the shores of the 
Mediterranean in caravans, supplied Europe with the luxuries 
of the Orient. It was in that century that Portugal rose to 
prominence as a maritime power; and being anxious to enjoy 
at first hand some of the commerce which had brought such 
prosperity to Venice, Portugal determined to seek out an ocean 
palhw’ay to the Indies. It was with this intention that Bar- 
tholomew Diaz, sailing southwards, discovered the Cape of Good 
Plope in 1488.^ Nine years after the discovery of the Cape by 
Diaz another Portuguese expedition was fitted out under Vasco 
da Gama. Da Gama entered Table Bay, but did not land. 
Thonce he pushed on round the coast, landed in Mossel Bay, 
then sailing up the south-east coast he sighted land again on 
the 25th of December 1497, and named it in honour of the day, 
Natal. Still proceeding northwards he entered the Quilimane 
River and eventually reached India. 

For many years subsequent to this date South Africa repre- 
sented merely an inconvenient promontory to be rounded on the 
voyage to the Indies. Ships stopped at different ports, or rather 
at such few natural harbours as the inhospitable coast offered, 
from time to time, but no attempt was made by the Portuguese 
to colonize the southern end of the continent. On the West 
coast their southernmost settlement for a long period was 
Benguella, and the history of Angola {q,v.) had not until the 
quarter of the 19th century any close connexion with that 
of South Africa. On the east coast the Portuguese were masters 
of Sofala !>;/ 1506, and a trading-post was first established in 
Delagoa Bav in 1545. Here alone Portugal obtained an impor- 
tant foothold in South Africa. But between Benguella on the 
west and Louren^o Marques on the east the Portuguese made 
no attempt to form permanent settlements or trading stations 
along the coast. It was too barren a shore to prove attractive 
when the riches of East Africa and India were available. 

The first Europeans to follow in the wake of the Portuguese 
voyagers were the English. In 1601 the English East India 
BagUMb Company fitted out a fleet of five vessels, which 
Bnt ladiM sailed from Torbay. After four months at sea they 
Company, dropped their anchors in Table Bay, where they 
remained for seven weeks before proceeding eastwards. From 
that time forward Table Bay was used as an occasional port of 
call for British ships, and in 1620 two English captains formally 
took possession of the Cape in the name of James 1 . This 
patriotic act was not, however, sufficiently appreciated by either 
Ring James I. or the English East India Company to evoke any 
official confirmation on their part. Meanwhile the Dutch East 
India Company had been formed in Holland, and the Dutch 
had entered keenly into the competition for the glittering 
prizes of Eastern commerce. In 1648 one of their ships was 
stranded in Table Bay, and the shipwrecked crew were left to 
forage for themselves on shore for several months. They were 
so pleased with the resources of the country that on their return 
to Holland they represented to the directors of the company 
the great advantages that would accrue to the Dutch Eastern 
trade from a properly provided and fortified station of call at 
the Cape, The result was that in 1652 a fort and vegetable 

> The date usually assigned (1486), on the authority of De Banos, 
has been shown to be incorrect (see Diaz) 
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gardens were laid out at Table Bay by a Dutch expedition 
sent for the purpose under a surgeon named Jan van Riebeek. 

In 1657 a few soldiers and sailors, discharged by the Dutch 
East India Company, had farms allotted them, and these men 
constituted the "first so-called “ free burghers.’* Boot 
By this step the station became a plantation or iadia 
settlement. More settlers were landed from time to Company. 
time, including a number of orphan girls from Amsterdam, and 
during 1688 and 1689 the colony was greatly strengthened by 
the arrival of some three hundred Huguenots (men, women 
and children), who were located at Stellenbosch, Drakenstein, 
Frcnchhoek and Paarl. In process of time the French settlers 
were absorbed in the Dutch population, but they have had an 
enduring influence on the character of the people. The little 
settlement gradually spread eastwards, and in 1754 the country 
as far as Algoa Bay was included in the colony. At this time 
the white colonists numbered eight to ten thousand. They 
possessed numerous slaves, grew wheat in sufficient quantity 
to make it an article of export, and were famed for the good 
quality of their wines. But their chief wealth was in cattle. 
Such prosperity as they enjoyed was in despite of the system of 
government prevailing. All through the latter half of the 17 th 
and the whole of the 18th century troubles arose from time to 
time between the colonists and the government. The adminis- 
tration of the Dutch East India Company was of an extremely 
despotic character. The most complete account of tbs' com- 
pany’s tenure and government of the Cape was written in 1857 
by E. B. Watermeyer, a Cape colonist of Dutch descent resid- 
ing in Cape Town. He points out that it was after failing 
to find a route by the north-east to China and Japan that the 
Dutch turned their eyes to the Cape route. The Cape of Good 
Hope subsequently “ became not a colony of the Republic of 
the United Provinces, but a dependency of the ^Nether- 
lands Quartered General East India Company ’ for mercantile 
purposes; and to this fact principally can be traced the sIoW' 
progress, in all but extension of territory, of a country which 
was settled by Europeans within thirty years of the time when 
the Pilgrim Fathers, the founders of a mighty empire, landed at 
Plymouth to plant democratic institutions and European 
civilization in the West.” 

On the settlement under van Riebeek, and the position in 
it which the so-called “ free burghers ” enjoyed, this candid 
Dutch writer throws an interesting light. 

" The people,*' he says, “ w'ho came here with Riebeek himself 
were not colonists intending permanently to settle at the Cape. . . . 
The proposition that any freemen or burghers not in the pay of 
the company should be encouraged to cultivate the ground was 
first made about three years after Riebeek's arrival. Accordingly, 
some discharged sailors and soldiers, who received on certain con- 
ditions plots of ground extending from the Fresh River to the 
Liesbeek, were the first free burchers of the colony. . . . Here it 
is sufficient to say that, generally, the term ‘ free burgher ' was 
a complete misnomer. The first burghers were, in truffi, a mere 
change from paid to unpaid servants of the company. They thought, 
in obtaining their discharge, that they had much improved their 
condition, but they soon discovered the reverse to be the fact. 
And henceforward, to the end of the last [i8th] century, find the 
constantly repeated and well-founded complaint, that the company 
and its officers possessed every advantage, while the freemen were 
not allowed even the fruit of their own toil. . . • The natural effect 
of this narrow and tyrannous rule was discontent, aniounting often 
to disaffection. After a time every endeavour was made to escape 
beyond the immediate control of the authorities. Thus the * trek- 
king ' system, with its attendant evils, the bane of South Africa, 
was born. By their illiberal spirit, which sou^t but temporary 
commercial advantage in connexion with the Astern trade, the 
Dutch authorities themselves, although generally humanely disposed 
towards the natives, created the system which caused thmr oppres- 
sion and extermination." 

When it is borne in mind that the Dutch at the Cape were 
for one hundred and forty-three years under the rule of the 
Dutch East India Company^ the importance of a correct appre- 
ciation of the nature of that rule to any student of South African 
history is obvious. No modem writer approaches Watermeyer 
either in the completeness of his facts or the severity of his 
indictment, Referring to the policy of the company, Watermeyer 
say5^— 
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'irbQ Dutch Sf stm aa uxqtnvlifiod at ihe Cape ot .Good 

Hope, or rather the, system of the Dutch East India Company 
(for tiic nation Should not wholly suffer under the condemnation 
justly inourred by a tirading aRsociation that sought only pocutikry 
profit), was abnnst without <xac redeawning foErtiwe, and was a dia- 
honour to the Notherhindb' national name. Iv all things i)oUtical 
It wa^i ‘purely despotic; in all things commercial, it was purely 
mo^6j)olist. The Dutch East India Company tkrod nought for 
the progress of the colony-^pwyvided only tliat they had a refresh- 
ment ’Station tor theda* richly laden fleets, amd that the iBnghsh, 
Erai^h, Danes and PorLugucso had not. Whatever tended to 
infriiwc in the slightest degree on their dailing monopoly was 
visited with the severest penalties, whether the culprit chanced 
to b« high in rank or low. An instance of this, luaicrous while 
gmsily tyrannical, is piTtaerved in the rccxxrds. Comma/ndcr van 
Quiaulborguii, the <l]>ird of the Dutch governors of tlio colony, was 
dismissed from the government in 1667, and expelled the service 
of the company, because he had interchanged civilities with a French 
governor bound eastwards, the United Provinces being then at 
peace wiith France. 1 

Of this -nature was the fordgn policy of the Dufsch company at 
the Cape of Good Hope; modified, indeed, iai some degree from time 
to time, but gpvcrncu by priiicijnes of jealoius, stringent monopoly 
until the Stirrendcr of the colony by Commissioner Sluysken in 
1795. The intonial go'/eiumusiit of the .colonists for the entdire 
duifation -of the Eiiet India Company's rule was always tyrannical, 
often oppressive in the extreme. With proclamations, placaats and 
statutes abundantly filling huge tomes, the caprice of the governor 
wa$ in truth the law. A modeery of popular institutions, under 
the name of a burgher comicil, indeed existed ; but this was a. mere 
delusion, and must not be confoundt^d with the system of local 
goverumenit by means of disUict burgher oomncils which that most 
able man, Commissioner de Mist, sought to establish during th'5 
brief government of the Batavian Republic from 1803 to 1806, when 
the Dutch TMitiiMi, cemvinoed and ashamed of the fateo j^olicy by 
whindi thev liad i^ormitted a anem money- making astfociation to 
disgraoe the Batavian name, and to entail dcgnidation on what 
might, have been a free and prosperous colony, sought to redeem 
their error by making this country a national colonial pos.scssion, 
instead of a idavisfh property, to be neglected, oppressed or ruined, 
4is thf capnao or avarice of i<» merchant owners might dictate. 

yrmm time to time servants in the direct employment of the 
company were enderwed with the right of ** freeburghers,*^ but 
the company retained the power to eompel therm 
to return into its service whenever they deemed it 
necessicry. This right to enforce into servitude tho.se 
who might -incur the drapiea.suTe of the governor or other high 
officers was not only exercised with reference to the individuate 
themsdlves who had received this conditional freedom; it 
was, adds Watermeyer, claimed by the government to be ap- 
plicable likewise to the- children of all sudi. The effect of this 
tyranny was inevitable ■: it drove men to desperation. ^Fhey fled 
from oppression; and thus trekking began, not in 1835, as is gen- 
erally stated, but befor-e 1700. Fr^ i7aoto lySo tr-^kinghad 
gone steadily forwamda. In 1780 van Plettenbepg, tbe governor, 
proclaimed the Sheeawbergeu the tiorthem boundary of the 
colony, expressing tlie anxious hope tliat no more extension 
should take place, and with heavy ponnJties forbidding the 
raiBd)ling peasants to wander beyond.'* Xn 1789 so strong had 
feeling amongst the binghers become that ddegates were sent 
frojp the Cape to interview the authorities at Amsterdam, 
^ter this deputation some nominal refomnvs wer^ granted; but 
im 1795 a number of burghers settled in the Swclfendam and 
Graaf Reinet districts drove out the officiate of the company and 
ei^blished ' independent governments, Tl>c rebellion wa.s 
accompanied by an assertion of riglits on the port of the 
burghm or freemen, •admich contained the follow^iiig obuise, 
the spiltt of, whteh animated .many of the Trek Boers: — 

Tliat .every Bushman or Hottoatoty male or female, whether 
nude prieon^ihy ’0(minuiidQr!i or uaught by individuais, as well in 
time as igi future, .shall for life be the lawful prof)erty of such 
burghors as may possess them, and serve in lK>nde^e from generation 
to E^pnejrationj And if such Hottentote should esojipe, the owner 
shan ba entitled to follow them up and to punish them, according 
to their merits in his discretion. • 


V It wa3 not uatil the time of Ryk Tulbagh (governor of the ooloiiy, 
that ijie .Chamber of Seventeen jpormitted foreign shiM 
to proviskn at Table 0ny. Tulljiigh was the most popular of 
governors under the East iridla Company. Dunh^ig hiV govemo^ip 
tio m\v .taMer, weiK} k<vi»d on Ho wm suneeed^d by 

van Flcttenberg. 
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, And as H:.o thp ordinary rHottealef;, .e^eady in Bcrvfcc, brought 
up at the pieces of Christians, the children yf f fictsc shall be cotnpen^i 
to serve until tljdr twTnty-fnth year, and may not gb 5hto the service 
of any other save with their master's consent; that no Hottentot, 
in future, doserttitg Ins servioeishailbc entitled to refugeor protcctioii 
in any {i^rl of vtho colony, but ilmt the authorities -tluroughout the 
country shall immediately , whatever be the alleged cause of^esertion, 
send back the fugitive toMs masrtcr. 

ARea* one hundred and forty-three years the tule of tlie Dutch 
East India Company came to an end at the Cape. 1 ^’hat its 
principles were we already have seen. Waternieyer recapitulates 
itS'offects as follows : — 

The effcots of this pseudo-colonization woic that the Dutch, as 
a 'Cumnicrcial iiatioa, destroyed ccmuiu-rce. Ihe most indu.slrious 
race of Europe, they repressed industry. One of the freest states in 
the wortd, they encouraged a drsrj^otic irtisrule in which fateely-called 
free citizens were cnslavod . T-htse men , in their turn , be came tyrants. 
Utter anarchy was tJie result. Some national feeling may have 
lingered; but, substautiidly, every man in the country, of every hue, 
was benefited when the incubus of CJie tyranny of the Dutch East 
India Company was removed. 

To this one further note must be added. The Trtk Boers 
of the 19th century were the lineal descendants of the Trtk Boers 
of the 18th. What they Imd learnt of government from the 
Dutch East India Compiiny they carried into the wilderness 
with them. The end of the 19th ccntiirv saw a revival of this 
same tyrannical monc^olist policy in the Transvaal. If Water- 
meycr’s formula, “ In all things political, purely de.spotic; in all 
things commercial, purely munopolisl,” was true of tlic govern- 
ment of the Dutch East India Company in the iStli century, 
it was equally true of Kruger’s government in the latter part 
of the 19th. 

The rule of tlic Dutch East India Comjiany was extinguished 
(SepUmbor 1 795) by the occupation of the colony by the British, 
who acted on beloalf of the prince of Orange, Eodland having 
fallen under the control of the revolutionary' government of 
France. Following the peace of Amiens the colony was kmded 
over (February 1803) by Great Britain to a conmiissioner of tJic 
Batavian Republic, During the eight years the British h(.‘ld 
the Cape not^le reforms in the government were effected, but 
the country remained essentially Dutch, and few British settlers 
were attracted to it. Its cost to the British exchequer during 
this period was £16,000,000, The Batavian Republic enter- 
tamed vary Ul:>eral views as to the adnnnistration of the country, 
but they liad little opportunity for ginng them effect. In lc.ss 
than three years (Januaiy 1806) the Cape was reconquered by 
the British^ who were at war both with I'rancc and Holland. 
7 'he occupatioiai was at first of a provisional character, but by 
the .third additional article to the cxxiventian \yith the Nether- 
lands of the 13th of August 1814 the country was definitely 
ceded to C reat Britain. In considiemtion of retaining tlie Cape 
and the Dutch settlements now corwtituthag British 
Guiana, Great Britain paid £6,ooo>ooo. The British 
title to Cape CokMiy is thus based upon ccaiquest, * 
treaty and purchase. The wishes of the inha^tants were not 
conailtod, and amoitff them resentment was felt at the way in 
which tiieir future was thus disposed oh I he Europeans at the 
Gi^pe at that time numil^ered about 27,000. 

Before tracing the histoiy of Soutli Africa during the 14th 
century, the early r<elatioBs^ the white settlers with the natives 
may be briefly reviewed. The natives first eaxjt-un- 
ter^ at the Cape were the Hottentots They ttam wMi 

at that time occupied the Cape peaiinsula amd sur- th 9 i^*tive 
rounding country, and in the early days of the 
settlement caused the colonists a considerable amoimt of 
trouble. An extnact from the diary of van Riebeek in 1659 
will best illustrate the nature of the relations existkig between 
colomsts and natives at that time ; — 

yrd /wM^.—Wet weal^wr as before, to the prevention of onr 
operations. r peojvle wHo wro onft't against the plnudering Hotten- 

tots, can erffoot noth4*By neither cau they effect anything againet 
us; thus during the whole .week they have been vauUy trying to get 
at our cattio, and wo have been trying vainly to get at their persons; 
hut we once.iaUu) with th|em.iiiime weather, 

and that the Lord Cod will, be with ma. . ' < ( 



Next to the Hotteutots the white settlers encountered the 
Biiiii^ipen “W^n first Jcnbwn to the eai^Iy colonists they 

were inveteratje stock thieye^ and were tr^ted as wild anin\als, 
to shot whenever an opportunity occurred.' $uch opposition 
Hottentots and Bushmen were able to offer to European 
colonization was not difficult to overcome (see CATk Co-lonv : 
llisi^fry). The expansion of tlie colony was little retarded by 
native opposition until the Dutch encountered the Bantu negro 
tribes. As already stated, the Bantus, lijce the Europeans, were 
invaders of South Africa, and the meeting of these rival invaders 
was the cause of many 1 body conflicts. At first the Cape 
government endeavoured to come to an amicable arrangement 
with the new power tlircatcning its eastern border, and m ^780 
it was agreed that the Great Fish River should be the permanent 
boundary between the colonial and Bantu territories. The 
Banius or Kaffirs (q.v.), as they were universally called, tl^enhckl 
all the coast- lands between Delagoa Bay and the Great Fish 
River, and for -many years they were strong enough to bar the 
further progress eastward of the while races. But the agreement 
of 1780 was impossible of fulfilment. The peace was broken 
in 1789 -by an invasion of the colonial territory by the Kaffirs, 
and this conflict praved to be but the first of a aeries of Kaffir 
wars which lasted for a century. In 1811 it was deemed neces- 
sary to expel the Kaffirs from tiie Zuurvdd, and the British 
headquarters in that campaign became tlie site of Graham’s Ibwn. 
In 1817-1819 the Kaffirs returned and laid vriistc a large area. 
They' were driven back and the country up to the Keiskama 
River annexed to the colony; but the di.sastcr which nearly 
overwhelmed the eastern province convinced Lord Charles 
Somerset, tlicn governor of the colony, of the necessity for a line 
Hriiinh ^ frontier forts and a more numerous settlement of 
Settlers of colonists. RqDrescntations on the matter in England , 
coupled with assurances from Somerset as to the 
fertility of the district, induced the British government to vote 
£50,000 for the purpose of sending out a number of emigrants. 
Applications were called for, and no fewer than 90,000 were 
received. Of these, only 4000 were selected and shipped to 
South Africa. They were landed in 1820, in Algoa Bay, where 
they founded Port Elizabeth and the AIbnny setttoent. Among 
th^se settlers were a number of married men with tamifies. 
Thby were recruited from Eng^tmd, Ireland and SedUAnd, and 
came from all grades of society. Among them were cadets qf 
old families, retired officers, professional men, farmers, trades- 
men, mechanics and labourers. They encountered many difficul- 
ties and some suffering in their early days, but on the whole 
they throve and prospered . Their descendants, the Atherstohes, 
Bdwkers, Barbers, Woods, Whites, lurvcys, and a numbe'r of 
other well-known frontier families, arc to-day the badebone of 
the eastern district of the tape, and ftitnish the largest portion 
of the progresrive clement in 'that province. Among thfcm wa^ 
a gifted Scotsman named Thomas Pringle (178^-^834). His 
poems, including “Afar in the desert f love to ride/’ depict thp 
scenes of those early days in glorwing lines. The vart ^fiacos of 
the veld, the silence of the solitudes, the marvellous, varied and 
atoimdant animal life, the savage, half-weird t:harac^;e>r of the 
natives and the wild adventure Of the eaf'ly colbmsts have been 
caulght with a true $pirit of genius. , Since his day no one, untcfss 
it be Olive "Schreiner m The Story of an Africcm FdriH, has so 
vividly paii'fed the life and the atmosphere of that vairt cofitlriefit 
lying to 4 je south df the Zambezi. 

Various Protestantmisrions had sent agents funong tjhenii^tives 
during fhe closing years of the i8th cpntur)»‘, and after the 
deffinite aCqOisitioh of the Capfe by Great Britain the number pf 
thb^ionaries in th'i country greatly increased. Many becain^ 
pioneiars; settling ib regions bej^ond the limits Of British juris- 
diction. 'Dthefe remained within Cape Colbhy, 'wtfilt 
Vi^etc stationed among the Kaffirs along the cdh!>nta] bojrdtir. 
Thetiiisriionari^ frpm'the first oifteh foufidthfems<^l,VteSatVariai)(ce 

It Appears the first persons to treat the feuShmen other 
as iiniiaalif tp be destroy qd were two misskinaries, l^lcssrs 
ffxcherer >ad .Edwajcds^ who in ^ wly yew thn -Mtb 
y. devoted thofiiisplves . to anwiiPrftting of,, these 

libojigihes. 1 . • 
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with the Dutch and also the. British settlers^ wihoae methods of 
d^Kfig with the natives bften deserved condcmnrtipn. At this 
period “Pr John Philip (<7.11’), of the London Missionary Society, 
was the most prominent of the missionaries in tjic colony^ ^wid 
his influence was bowerfvl with the home government, The 
publication in 1828 of his book HeseoTfChes in South Africa had 
an important effect on the future of the country. The British 
government adopted bis negrophil attitude and made its agents 
at the Tape x^onform to it. The equality of al^ free Hottentots 
and other free persons of colour with the white colonists was 
.decreed in that year (1820). Philip’s action lacked discrimina- 
tion, and his faitb in the natives was excessive. His charges 
greatly embittered the Boers, who w'ore further aggrieved by the 
emancipation of the slaves. The Slave Emancipation Act, 
freeing all slaves throughout the British Empire, 
came into force in December 1834.® The skives in thnof 
Cape Colon)^, who consisted of negroes from Mozam- 
hique, natives of Madagascar, and of Hottentots and Malays were 
estimated at the time at 36,000. 'The Cape governments— -both 
Dutch and British— had been consistently averse from the 
importation of slaves 'in large numbers, and the great majority 
of the slave.s were thereYbre Hottentots. The sum voted by the 
British government to slave-owners in Cape Colwy, out of a 
total compensation paid of £20,000,000, was £i,,2W,ooo (the 
official estimate of their value being £3,000,000). This money 
was only made payable in London, and the farmers were com- 
pelled to sell their claims for compensation to agents, who 
frequently paid a merely nomintil price for them. In many 
instances farmers were unable to obtain nati^'c labour for a 
con.siderablc time after the emancipation, and in several cases 
ruin was the result. A very bitter feeling was thus created 
among the Dutch colonists. 

The championship of the natives by the missionaricB led to 
altarlcs, in part justified, upon the policy of the missions »ot 
only by the Dutch, but bv the British colonists. The zeal of 
the missionaries frequently outran their discretion. This was 
especially the case in early di ys. They not only cndeavoui cd 
to protect and guide the nati^»es beyond the colonial! border, 
but among the Hottwi tats withip the colony they ihstilJed notions 
of antipcAy to the white fatmers, and withdrew large numbers 
of them from agticultural pursuits. Their general attitude may 
be explained as a reaction against the abuses whitb they saw 
going on around them, and to a misconception of the character 
of the Hottentot and Bantu races. A longer experience of all the 
African negroid races has led to a considerable modification in 
the views originally hcM }n regard to diem. The work of 
blade man is not srtnjfly a morally and inteUecUially the mis^ 
tindevdojied European, and edc cation, except itj rare 
instanc es, docs not put him on an equaKty with the European- 
Btit, admittmp: aB that may be justly urged against the extreme 
attitude of some of the missibnaries, no unprejudiced man wifi 
deny that their work on the whole has been a good' one. The 
fair fame of Great Britain has more than once been upheld in 
South Africa aft the instigation and by the umpdtict of these 
intr^Id pion e^rs . Robert Moffat and David Livingstone amon g 
the Bechuanas, E. CUssah^ among the Basutos, Etanfois Coillard 
among the Bafotsp^ tames SteWart in Cape Cdlohy, to name but 
a fjfew of the,greatffiissibna;ries, hiave afl had an e^ccellent influence 
upon the natiVcsI. They have (besides their purely apifituod 
work) opposed the sate of alcohol, denounced inhumanity from 
the farmers, encdu;fag^d the natives to labour and taught them 
rocdha'^^l’stts. Technteal education, begup about 1840, now 
odcupj^s a position Kttte^ if at all, inferior to that of doctrinal 
teaching,, and ihb effect 'IS an excellent one. *$trong testimony 
to the beneftcial f,esdlt'of their labours w'as bOrre by a thorou^ly 
impartial comniiSsit-n, presided over by Sir Godf^ Lagaen, 
which in 1003-1005 fnvestigatfed the status and cm^draon^f the 
hl^veadf^tn Africa. : ^ 

TOrOtUrrii tO 'thO peritdbfDrPhi^^ largely upon 

I slayw. pkmng ipm in a x^prentictfship, 

' f^e4 OU: . lat of December I 
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his advice it was decided to create a band of native states on 
the northern and eastern frontiers of the colony. These treaty 
states, as they were called, were intended to serve 
^ double purpose ; they would be* a barrier protecting 
the colony from the inroads of hostile tribes, and they 
would enable native civilized nations to grow up (under the tute- 
lage of the missionaries) strong enough to protect themselves 
from the encroachments of the whites. In fact, neither of these 
results followed. With one exception, that of Moshesh, the 
chief of the Basutos, none of the chiefs with whom treaties were 
made were men powerful enough to found kingdoms, nor had 
they, in most rases, any better right than their neighbours to 
the territory recognized as theirs by the British government. 
Moreover, to treat these men as independent or semi-independent 
princes was a complete mistake; the failure of the treaty state 
.‘'Vstem is now seen to have been inevitable. The fir.st treaty of 
this kind was concluded on the nth of December 1834 with a 
Griqua chief named Andries Waterboer. This chieftain lived 
north of the Orange River in the district now known as Griqua- 
land West, and ruled over some 4000 people, a bastard race 
sprung from the intercourse between Boers and native women. 1 n 
1843 ^wo more of these treaty states were established, one under 
Adam Kok (the third of that name) and the other under Moshesh. 
Adam Kok had under him a small number of Griquas, who 
dwelt in the country cast of that occupied by Waterboer (see 
Griqualand). And east of this country, again, was a tract 
of territory occupied by Basutos under Moshesh. In the same 
way Pondoland was established as a treaty state in 1844. The 
distinction between these states must be remembered to under- 
stand aright subsequent developments. Moshesh ruled over a 
region largely mountainous and over a people numerous and 
virile; Pondoland was somewhat remote and was densely in- 
habited by warlike Kaffirs ; the two Griqua states were, however, 
missionary creations; they were thinly inhabited and occupied 
* open plains easy of access — hence their ultimate collapse. 

The year which witnessed the emancipation of the slaves and 
the creation of the first treaty state also saw the beginning 
of another disastrous Kaffir war. Fighting began in December 
1 834, and lasted nearly a year. The Kaffirs wrought great havoc, 
and Sir Benjamin D’Urban (q.v.), the governor, in order to secure 
peace, extended the boundary of the colony to the Kei River. 
The Kaffirs had suffered much injustice, especially from the 
commando-reprisal system, but they had also committed many 
injustices, and for the disturbed state of the border the vacil- 
lating policy of the Cape government was largely to blame. 
Sir Benjamin’s policy — which had the cordial approval both of 
the Dutch and the British colonists — ^was one of close settlement 
by whites in certain districts and military control of the Kaffirs 
in other regions, and it would have done much to ensure peace. 
Lord Glenelg, secretary for the colonies in Lord Melbourne’s 
second administration, held that the Kaffirs were in the right 
in the quarrel, and he compelled D’Urban to abandon the 
conquered territory, a mistaken decision adopted largely on the 
advice of Dr Philip and his supporters. Thus at this time (1836) 
a critical state had arisen in South Africa. The colonists had lost 


their slaves, the eastern frontier was in a state of insecurity, 
native interests appeared to be preferred to those of the whites. 
Th§ ar§mt British immigrants of 1820 were still struggling 
Tnk, against heavy^*odds; the Dutch colonists were in a 
^ state of great indignation. In these circumstances 
what is knb^ as the Great Trek occurred. It lasted from 1836 
1 0 1 840. Diiring that period no fewer than 7000 Boers (including 
women and children), impatient of British rule, emigrated from 
Cape Colony into the great plains beyond the Orange River, and 
across them again into Natal and into the fastnesses of the 
Zoutspanberg, in the northern part of the Transvaal. 

In view of the vast consequences ensuing from this exodus of 
Dutch families from the Cape a somewhat detailed consideration 


and in some cases lax sexual morality. These persons " assumed 
to themselves the important*’bffice of teachers in the missionary 
schools within the See H. Cloete's The Great Boer Trek, 

Lecture II. 


of its causes is necessary. Material for forming a judgment will 
be found chiefly in the correspondence of Sir Benjamin D’Urban 
with the Colonial Office, in the statements made by the voor- 
trekkers, and in a series of lectures delivered in Pietermaritzburg 
in 1852-1855 by the Hon. Henry Cloete, whose statements as 
to the causes of the trek were founded on intimate knowledge and 
are impartially set forth. Piet Rctief, the ablest of the leaders 
of the exodus, on the eve of leaving the colony published a de- 
claration at Graham’s Town, dated January 22nd, 1837, in which 
he declared the chief reasons animating the emigrants to be : — 

1. Wc despair of saving Ihc colony from those evils which threaten 
it by the turbulent and dishonest conduct of vagrants, who arc 
allowed to infest the country in every T)art; nor do wc see any pros- 
pect of peace or happiness for our children in a country thus dis- 
tracted by internal commotions. 

2. We complain of the severe losses which wc liave been forced 
to sustain by the emancipation of our slaves, and the vexatious laws 
which have been enacted respecting them. 

3. Wc complain of the continual system of plunder which wc 
have ever endured from the Kafirs and other colored classes, and 
particularly by the last invasion of the colony, which lias desolated 
the frontier districts and ruined most of the inhabitants. 

4. We complain of the unjustifiable odium w'hich lias been cast 
upon us by interested and dishonest persons, under the cloak of 
religion, whose testimony is believed in England to the exclusion 
of all evidence in our favour; and we can foresee, as the result of 
this prejudice, nothing but the total ruin of the country.^ 

These foiT points correspond to the “ three great grievances ” 
under which the fanners suffered, enumerated by Cloete as 
(i) The Plottentot Question {i.e. the first and fourth points of 
Relief’s manifesto combined); (2) The Slave Question; (3) The 
Kaffir Question. Enough has already been said as to the relations 
between the missionaries, the Boer farmers and the Hottentots; 
tliis grievance, however, “ proved quite secondary to the inten- 
sity of feeling with which the colonists saw the steps taken by 
the government to deprive them of that labour (slave labour) 
over which they claimed an unquestionable right of property.” 
Then came the Kaffir War of 1 834-1 835, the reversal by the home 
government of the statesmanlike .settlement of Sir Benjamin 
D’Urban, and the refu.sal of any compensation to the sufferers 
from the war, whose losses amounted to some £500,000. These, 
then, were the direct causes of the voluntary expatriation of the 
majority of the first trekkers, who included some of the best 
families in the colony, but they fail to explain the profound 
hostility to Great Britain which thereafter animated many^ 
but not all, of the emigrants, nor do they account for the easy 
abandonment of their homes by numbers of the trekkers. The 
underlying fact which made the trek possible is that the Dutch- 
descended colonists in the eastern and north-eastern parts of the 
colony were not cultivators of the soil, but of purely pastoral 
and nomad habits, ever ready to seek new pastures for 
their flocks and herds, and possessing no special affection 
for any particular locality. In the next place these people, 
thinly scattered over a wide extent of territory, had lived for 
long under little restraint from the laws, and when in 1815, by 
the institution of ” Commissions of Circuit,” justice was brought 
nearer to their homes, various offences were brought to light, 
the remedying of which caused much resentment. An effort to 
bring a man named Frederick Bezuidenhout to justice led to 
armed resistance, and finally to the hanging of five men at 
Slachter’s Nek in circumstances that made an indelible impression 
throughout the frontier (see Cape Colony ; History). It intensi- 
fied in the minds of mwy Boers the feeling of hostility towards 
the British already existing; some of the trekkers in 1836-1840 
had taken part in and others had passively aided the rebellion 
of 1815—” the most insane attempt ever made by a set of men 
to wage war against their sovereign ” (Cloete, op. cit, p. 28). 
What, however, was probably the most powerful motive of the 
Great Trek was the equality established by the British between 
the black and white races. In the eyes of the Boers the possi- 
bility of equality between the whites and the natives was not 

» See F. R. Cana, South Africa from the Great Trek to the Union 
(London, 1909 ) > PP* *95-297 fo^ the full text of Retief's manifesto. 

■ See H. Gow, The History of the Great Boer trek (London, 
1899), p. 44* ^ 
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admitted. This s^ntimeht, which found 'foroial reco^itm 
later on in the constitution of the South Africatt Republic, was 
held in fullest force by the voortrekkers. Summing up, it may 
be said that the exasperation caused by just grievances unremc- 
died was no stronger a motive with the trekkers than the desire 
to be free from the restraints imposed on British subjects and the 
wish to be able to deal with the natives after their own fashion. 

The departure of so large a number of persons caused serious 
misgiving both to the Cape and the home governments. The 
trekkers had been told by the iicutenant‘govemor of the eastern 
province (Sir Andries Stockenstrom) that he was not aware of 
any law which prevented any British subject from settling in 
another country, and in the words of Piet Retief’s declaration 
they quitted the colony ‘‘under the full assurance that the English 
government has nothing more to require of us, and will allow 
us to gov^ern ourselves without its interference in future.” 
The British government thought otherwise; they held that the 
trekkers could not divest themselves of their allegiance to the 
Crown. Moreover^ though the farmers might leave British terri- 
tory they were still held to be liable to the jurisdiction of British 
courts. An act passed in 1836 (the Cape of Good Hope Punish- 
ment Act) empowered the colonial courts to deal with offences 
committed by British subjects in any part of South Africa up to 
the 25lh degree of south latitude. Intended by its authors to 
protect the native tribes from aggression on the part of white 
men and to check the exploration by Europeans of the lands of 
the Kaffirs, Bechuanas, &c., the act led in fact to the assertion 
of British authority in regions beyond the Cape frontier. 

B. From the Foundation of the Republics to Majuha . — While 
the home government was seeking to prevent the expansion 
Foundaiictt white races the first steps had been taken 

of the Boer by a body of Englishmen to found a new colony at 
RepuMioe Natal. Since 1824 a few traders had been settled 
aad NotmL p^j.^ Natal, and in 1834 formal petition was made 
that their settlement should be recognized as a British colony. 
The request was refused, and not long afterwards (183)) some of 
the Dutch emigrant farmers under Reticf entered the countiy 
by way of the Drakensberg. Relief, like his English prede- 
cessors at Port Natal (known also since 1835 as Durban), 
sought a formal grant of territory from the chief of the Zulu 
nation, the Zulus being the acknowledged overlords of the tribes 
living in Natal. Rctief and his party were, however, treacher- 
ously murdered by Dingaan, the Zulu king (February 1838). 
Other trekkers followed in the wake of Relief, and attacking 
Dingaan avenged the massacre. 

The Boers then established a republican government at Maritz- 
burg. Though most anxious to avoid any extension of 
responsibility in South Africa, Great Britain recognized the 
potential danger arising from the creation of an independent 
state on the coast. The Boers at first rejected offers of 
accommodation. Troops were then sent to the country, and 
finally a settlement was made by Henry Qoete, the British 
commissioner, with the Boer leaders, and Natal constituted a 
British colony in 1843. Many Boers, dissatisfied with this 
arrangement, withdrew beyond the Drakensberg. Natal shortly 
■ afterwards received a considerable number of emigrants from 
England, and the white inhabitants have since "been predomi- 
nantly British. At first Natal was dependent on Cape Colony. 
In 1856 it was constituted a separate colony, but it did not 
possess self-government until 1893. A notable departure from 
tBe labour policy of the other states was ixiUtde by Natal in 
i860, when Ipdian codlies were introduced. At the time the 
< matter attracted little attention, but the Asiatic inhabitants 
speedily increased^ and forty years later they outnumbered the 
whites '(see Natal), 

It had taken the British government nearly ten years to decide^ 
on the annexation of Natal; its poKcy towiirdsthe Bbers settilEld' 
north 6f the Orange was marked by the ‘sattte ' hteitation ' (see 
Orange Free S^ate), By 1847^ when SlrHitojfy’Smith becabe 
^high commissioner, the failure of the .treaty otate policy Was 
'wdent; Sir deeming to other course Open to him, pro- 
‘‘ClRiihied (Februaty‘i848)the cpuhtiy.b^^^e^^ CTejrigje and 


rivers British territory, under the name of the Orange River 
Sovereignly. Sir Harry had, in file previous December, extended 
the northern frontier of Gape Colony to the Orange, oniare 
and had reoccupied the territory on the Kaffir border tUvFSmf- 
which D'Urban had been forced to abandon.^ The 
extension of British rule north of the Orange was opposed by 
Andries Pretorius, who, being defeated at Boomplaats, withdrew 
north of the Vaal, where, though not interfered with by the 
British, the Boers split up into several rival parties. In the Sove- 
reignty difficulties arose in defining the reserves of the native 
chiefs, and with the Basutos there were armed conflicts. The 
home government (the first Russell administration), which had 
reluctantly consented to confirm Sir Harry Smith's annexation 
of the Orange River territory, on learning of these difficulties, 
and also that many of the burghers remained dissatisfied, changed 
their policy, and in 1851 the governor was informed that the 
ultimate abandonment of the Sovereignty was a settled point.* 
In fulfilment of their settled policy to keep the British South 
African dominions within the smallest possible limits, the cabinet 
decided to recognize the independence of the Boers living 
beyond the Vaal. I'his recognition, the necessary preliminary 
to the abandonment of the Orange River Sovereignty, was made 
in the Sand River Convention on the 17th of January 
1852. The Transvaal thus became an independent doaceotthe 
state, or rather it formed a number of mutually tfmmvadi 
jealous communities, and it was not until 1864 that 
they were all united. Despite their distracted condition the 
Transvaal Boers had no sooner obtained their independence than 
they began to make claims tp authority in Bechuanaland. But 
the championship of the Bechuanas by Moffat, Livingstone and 
other missionaries, and their determination that the road to the 
interior should not be closed by the Boers, had its effect, 
the Boers did not succeed in making themselves masters of the 
country (see Transvaal : History y and Bechuanaland). 
British government meantime pursued hs policy of abandon- 
ment, ^d in February 1854, by the Bloemfontein Convention, 
forced independence upon the people of the Sovereignty, which 
now became the Orange Free State. A clause was inserted 
in the Bloemfontein Convention stating that Great 
Britain had no alliance with any native chiefs 
tribes to the north of the Orange, with the exception 
of the Griqua chief Adam Kok. Numerous protests were made by 
many of the inhabitants of die Orange River Sovereignty against 
the abandonment of it by the British government, , but the 
duke of Newcastle, who was then colonial secretary in Lord 
Aberdeen’s administration, replied that the decision was in- 
evitable (see Orange Free State)^ 

The abandonment of the Orange Riyer Sovereignty marked 
the close of the eventful period in. South African mstory which 
began eighteen years before with the Great Trek. At the begin- 
ning of that time there was but one Civilized governmCTt in 
South Africa— Cape Colony; at its close there were five separate 
states or. provinces, three, the Cape, Natal and British Kaffraria, 
owning allegiance to (keat Britain, and two forming Boer 
republics— -the Transvaal and Orange Free State. While VRst 
additional territories bad been occupied by British of « 

or Boers the. unity of administration, which Pottoyoi 
marked the previous stages in the expansion of the yoontMtiem, 
white races in South Africa, had been lost. Whether or not a 
wiser pc^ on the, part of Great Britain would have secur^ 
the continued allegiance of all the Boers it is impossible to, say; 
the ,fact. that numbers of Boers remained Natal under Briltiah 
rule, and that the i^ajority of the Bpf rs who settled hetwjwp the 
Orange and thp Vaal desired to remain, British subjects, pointi^^to 
that conclusion With justice the' JPo^rs complained pf the eputse 
acttially; idoptcd by the British authorities. They might at* the 
ou^t either have let the trel^B^epa and given them their 
',Diessing.apd liberty, or tljxey might hRve controuijd,^?! 

■ ^ Part of the territory thus reouneaed was add^ to Cajoe Cotony 
While the region; between the, Rteiskamma and Kei was created a 
ee^te under :the of British K&ilmiia. < ‘ 

' IDispatch ofc Earl jGijeyv dated October aicat, xflsfv printed .4n 



m* 


SOmU KRlIJtGA. 


{HiSTOiELY 


‘ wmS& elective thsir •owtetUibii that the tfekkeiis'^re eCijir 
' Bchkh fiubjxictH. Aa \m he«A demonslrAted^ the action taken 
WAS Qoa of vacillation between these two cour80S5 and was 
. oampticttted by ta lULtive policy which,, though weU intentioxH^l 
and'inteNigiblc^ needlessly irritated the whi>te oolonists (Britiidi 
and I>ujtdii) end did not prevent bioodsbod^ In the words of 
Mr Paral iBolha, a Boer writer^ England first blew hot and then 
blew cold. But in 1854 a de^te standpoint appeared to have 
been rtacfacrl— Great Britain would confine lier energies to the 
Caipe and Nataly leaving the republics to work out their Own. 
destinies undisturbed. It was at this juncture that Sir George 
Grey was sent to the Cape as governor, A gifted 
find far-seeing man, he had no sooner arrived than he 
addressed himself with energy and diligence to the 
great problems awaiting him. His first care was to ameliorate 
the condition of Cape Colony. He resolved that in dealing 
with the natives on the eastern frontier an attempt should, 
be mode to civilize them and thus do away with the 
necessity of periodical warfare. Grey’s efforts to promote 
good govemmenl in Kafiraria received unexpected help in 
consequence of the extraordinary delusion anxong the Ama-Xosa 
in *856, which rcsuhetl in the death of many thousands of natives 
(see Cape Colonv : Histary), Land left derelict was occupied 
by colonJal farmers, and over aooo German immigrants were 
iivtnxlurcd by Sir George and settled along llie frontier (1858-’ 
1859). By this time the colonists of British descemt predominated 
in the ea>stein provinces-^ circumstance which bad important 
begrings on the fu ture of the colony. 

Sir George Grey found it impossibk to maintain a policy of 
total abstention from the affairs of the republics. The party in 
the Free State whdrb had objected to. independence being forced 
vpon it was still strong and made overtures kr union with the 
Cape; attempts were aJsomade to unite the Free State and 
tJ^e Transvaal. In tine confficts between the Free Staters 
, aoid tko Basutos Grey’s intervention was sought. AU the evi- 
decoo before Sir Gcoigie, and the study be made (ff tlio Boer 
chameter, convinced him that the barriers .sepacoting the 
varioas white communities were largely artiffciaL He sought to 
remedy the nrntakc which had been made, and in 1858 he ^ub- 
mhted a scheme of federation between the various South African 
states. In a memorable despatch to Sir E. Bulwer Lytton, 
then colonial secretary in tl^ second Derby administcaJon,. 
he wrote (November 19, 1858):— 


When the policy was adopted of dividing South Africa into many 
States, Ixiuad togethor by tio tics of wiion, it was thought that the 
mother eoimtry derived no mal benefit from the possession of this 
part of the African • continent, except m holding the seaport of 
Simon's Bay. ... It was further thought that the occupation by 
Great Britain of countir beyond the Orange River had been a 
bubble aaid a iiaroe, in whicn the Cape coleniftts were aB interested ; 
ipr that St was to them a groat gaming table and out oif the reach 
of the police. . . . Although these European countiies lying beyond 
our colonies are treated as separate nations, their inhabitants bear 
the same family names as the mhabitants of this colony, and maintam 
with them tiea of the clbfwst intimacy cind relationship. . . . Ithittk 
thnre can be no ddubt that in any great pubke, or popular, or 
.national question and movement the mere fact of caUiag these 
people different nations would not make them so, nor would the 
'^»ct' of a mefTC fordable stream running between them sever their 
syoipathics or poovont them from acting in unisosu . . . ExpcxiciHie 
that the views which led to the dismembonaetit m South 
A^r^ were mistaken ones. . . . What therefore I would iccommend 
woald be that . . . measures should be taken which would permit 
of the several states and legislatures of this country forihing among 
thicnuicivei a iaderal union. 

When he , Refined this despatch Grey was well, aware bf tbe. 
distraught boqdition of the Free State and the agitation for a 
change in its government. He bdd that the federation of that 
state with Cape Cdbny w^ preferable to its union or‘ federation 
tvith the Transii^^ and it was with , cepsideraiile satisfaction 
that he learned that m the jth of Djfeceniber of the same year 
(tl 5 s 8 ) the VoBcsraad of the Free State had passed a resolufibni 
m tevouf of “ a, union V alliance , with thie cape Colopy andi 
sought to ascertwAhe, vtevva o£ the C^elegiskitai;e on the sub* 
1 b ibxiBging the matter faofm: the Cape parliament in March 
H'liggOtey staled tiiat in bis opkden it would cenfftfr a iastiag 


bene&t upon Great Titian aad upon the mhabitants^ qf Semth 
Africa if it could aucceed m devising a form of fed^al unions 
Un/ortunatelyj Grey’s views did not meet with the nmtem- 
approval of the British government.^ Had they been hamtioo 
supported it is highly probable that federation would 
have been effected. But the, golden opportunity was lost. When 
Grey attempted to persevere with his scheme he was recalled^ 
He left Gape Town in August 1859, but on his arrival in 
England lie found that there had been a clrnnge of ministry 
The new colonial secretary, the duke of Newcastle, reinstated 
him, but with instructions not again to raise the federation issue. 
The first project for reunion thus came to naught, but from that 
time forward it was recognized in South Africa that federation 
would afford the best solution of most of the difficulties that beset 
the country. The Transvaal was perhaps the greatest sufferer 
through Grey’s failure, that country' continuing for years in a 
distracted condition. The Free State, under the guidance of 
Sir John Brand, who became president in 1864, attained a 
considerable measure of prosperity. Its difficulties with the 
Basutos were at last composed, and Moshesh and his people 
were in j868 definitely taken under British protection. The 
policy of non-in ttsrference proclaimed in 1854 had proved 
impracticable, and the annexation of Basutoland was an open 
confession of the fact. In 1871 the country was annexed to Cape 
Colony, but its pacification proved a task of great difficulty. 

Up to the year 1870 the Dutch considerably outnumbered the 
British inhabitants; indeed, save in Natal, in the eastern province 
and in Cape Town, the British inhabitants were com- BcMtomtc 
paratively few. The industries were almost entirely Develop- 
pastoral, and remained chiefly in the hands of the 
Dutih. The eontinual feuds with the Kaffirs, and also the con- 
tinual desire to trek into new countries, all tended to keep back 
farming, and the coumtry in the years 1867 to 1870 was in a gener- 
ally very depressed condition. But in 1870 the era of commer- 
cial expansion began. In that yeaar, following smaller finds of 
diamonds on the b^ks of the Vaal and Orange rivers, the diamond 
mines of Du Toits Pan and Bultfontein were opened up. In 
1869 gold had been found in the Lydenburg and Zoutpansberg 
districts in the Transvaal, and diggers had resorted there from 
different parts of the world ; moreover, in the far interior, in the 
territories of Mashomland, Thomas Baines had reported dis- 
coveries of gold. Among the purely pastorail population ostrich- 
farming become a new u^st^ and added a considerable asset 
to the wealth drf Cape Colony. The revenue derived from the 
export of ostrich feathers in 1899 was recorded at half a million^ 
It was, however, the discoveries of diamonds and gold that 
chiefly determined the development of the country. A large 
population grew up, first at Kimberley, afterwards at Barbertcm, 
and finally at Jehannasburg-'U population modern in its ideas, 
energj^, educated,; cosmopolitans appreciaitingaH the resources 
that modern civilization had to offer them, and with a strong 
partiality for thr life of the town or the camp rather than that 
of the farm and tiie veld. Tike majority of the Boers remained 
very much what they had been in the lytfi century. Their 
life of continual strife with natives, continual trekking to fresh 
I pastures, hod not been conducive to ^ucation or the enlarge- 
ment of intcfloctunl outlook. In religion they were Calvinistk, 
fanatic, and their old. traditions of Dutch East India government, 
together with t^ir relation to the natives, developed a spirit of 
caste and evcaa ^anny. 

It was art this of affairs that retponsible govetnmeBt 
was granted to Cape Qelony (^8.72). Wvofri that time down fo 
the annexatsoai cif thp Transvaal m 1877, to quote nenirwir- 
.oBce more the jboinely phtase of Faul Botha, .Great 
Britain “ blew hot ” in South Africa. A greatrchange MmHH 
. in pubUc sonti^Dfient towards ,tl^ cokoiies ;generaUy 
be^Q tomaktB«tte!{ Ml in,Greait Britaiwia the late ’siaetjes and 
..early .el tha 119th centuzy. The constitution of ^the 

Docainipa olCawfor(;s 867 ^s 873 ^wasan pvideimeoithatieel^ 

f A Sic E; Btairef'Xi9»(itDii><wrdte xr, <285011; HJL Goveni- 
zaenlf are to depoit the eeltl^d fwlicy tboir 

i pipdecestpre Maa^ w^seignty, in 

any over the 
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Witfj. to pmetci tih« Piira^K »in«tity in 1874 the 

ai^^t impeml spirit grew in strengths l/>r 4 Carnarvon <the 
4tb earl), when uruferHieewtaryJor the oolonio# in 1^58-1859* had 
regi^r4od Grey’s federation prci4>osal wHh dfefavoM> kter, 
as jeeretary pjfrstate^ he had introdneod the bill lor the federation 
of the Canadian provinoes. He now returned to the Colonial 
Office filled with the idea of doing for South Africa what had been 
done in British North America,* Recent events in South Africa 
had appeared for a brief period to favounr a anion of its various 
colonies and states. The intimation oi the impending grant of 
self-government to Cape Colony was regarded by ^th Boer 
republics as bringing nearer the prospect of their union with the 
British colonies. But just at that time differences arose between 
Great Britain and the republics as to the ownership of the 
Kimberley diamond helds which e&trang^ tlie B^$ (see 
GwjQUaland and Transvaal). In the Transyasd Pretorius 
was succeeded by T. F. Bargers, a man totally unfitted to 
govern a country distracted by factions, harassed by wars with 
natives, and with an almost depleted exDhequer4 Yet in the 
condition of the Transvaal I/)rd Carnarvon found waotber 
argument in favour of federation^ Uniion with the neighbouring 
states would, he thought, cure its ills and promote the general 
welfare of South Africa. As a preliminary sitep be accepted 
an offer from J. A. Froude to visit South Africa unofficially, 
and by traveling through its different states find out whM 
were the obstacles to confederation and the means by which 
such* ohstacles could be removed, Froude landed at Cape 
Town on the 21st of September 1874, and having visited 
Natal, the Free State and Pretoria as well as Cape Colony, 
sailed for England on the loth of January 1875^ In the three 
axrd a half months he had spent in the country he had reac'hed 
theiconclusjbn expressed b>' the duke of Newcastle nearly twenty 
. years previously, namely, that all England needed there was 
Table Bay — or the Cape peninsidO'-^ a naval and military 
stations The South African states, he believed, might be left 
in internal affairs to work out their own figure.. These views 
coincided with those of Ix)rd Carnarvon, who looked to federation 
as a means of relieving tbc Imperial government of some, of the 
heavy responsibilities pressing upon it in South Africa, and he 
asked Froude to return to the Cape to take part in a conference 
in South Africa on the federation scheme. The offer was 
acxepied, and Froude reached Cape Town sgmn m June 1875. 
Lord Carnarvon’s despatch (May 4, 1875), indicating his views, 
had preceded the arrival of Froude, ai^ had incensed J., C. 
Moltepo,, the Cape premier, by its disregard of the colot^r’s 
acH-governing powers. A motion was carried in the Cipo 
parliament s^irming that any movement lor federation should 
ori^nate in South Afei(» and not in J^glapd, . Froude on his 
arrival was much chagrined at the att^tiide, taken by the Cape 
parliament, and conducted en oratorical, campaign throughout 
the country in favour of federation^ His speeches were lac)^ 
in judgment and tact, and created an unfavourable impression. 
The conference was not held^ aml.Froude returned to Expand in 
the. autumn.^ 

Lord Carnarvon was far from abandoning Hs plapt The 
Transvaal was now in a condition horderiog on anarchy,, and 
mvn^s oi its inhabitants wer^ supposed to be looking to Great 
Britain for help. Another party in the Tcanavaal was seek^ 
> fiances with Germany and i^ori^gal, and this dang|3t of 
.intferferance was a further cause for action. I^lkuflust the 
colonial secretary assembled' a copferem^ on. S^th A^ 
af!^^. in (l^ndon, nominating Froude aSirepriesent^e of 
GriquaJand West. IPresident Brand r^^eseoted theFiee State. 
,^oth^ membar qf thqiconference was^Sir l>eii;»hj)nsShfpst^ 
<|.if,), htaithiEfr fCope Golony nor the Trfmsvatf wf^ reprmeatiSd, 
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and the aonference was nbortivey I^ideiit Brand having xk> 
permission from bis state to oonrider .fedeiation. That snbject 
was, in fact, not discussed by the. delegates« In view gf *the 
troubles in the Toanavaal, ^ ^in furtherance of Carnarvon’s 
fedefation scheme, Shepstcoo the 5th of Octohor iol- 

lowini^, given a dormant commisskmi to ojanex the repnsblic ** if It 
was desiirod by the inhabitants and in his judgment necessary.” 
The secretap^ of state sought the aid of Sir Bavtle Frere as bis 
chief agent in earrying through confederation, the then gwemor 
of Cape Colony etsd high comnussbner fer Soiaith Afekai, Sir 
Henry Barkly, sharing, the views of the Cape miiniatry that the 
time was inopportune to force such a step upon South Afrka, 
In a letter dnted the i3iljh of October,, offering Fiw the past 
Batfkly was about to vacate. Lord Carnarvon wrote 

• • . The war between the Transvaal republic and the natives 
has had this further efiect« it ramdXy rip^d all South African 
policy. ... It brings ua near to the object and end for which I 
have now for two years been steadily tabouxlng — the union of the 
South African eokiniies'Bnd etates. 1 am inde^ now considering 
the detadJbof A bib fpr their confedevatiew. which i desire to intrMnoe 
next session, and X propose to press, by all means in my power^ my 
confederation poUcy in South Africa. 

Tlie time required for the work of confederating and of coor 
sofidating the confederated states Lord Carnarvon estimated at 
not more than two years, and fie was sanguine enough 
to hope that Frere would stay on at the Cape for Autmilm 
two or three years “ as the first gpvemoj-gcneral 
of the South African dominion,” Frere accepted 
the offer, but did not leave England imtil March 1877, Shc|j- 
stone preceded him, and ip January 18,^7 had gone to ?retori 4 < 
His conferences with the leading men m the Transvaal and a 
consideration of the dangers which tl^atened it and the grave 
disorders within its borders satisfied ^epstonq that he no 
choice except to act upon his commission, and on the rath 
of j^ril he issued a prockmation, annexing the country to 
the British Crown, During the interval (between Shepstonc’a 
arrival in the countiy ajuTthe annexation the Volksraad ha^ 
rejected the proposals for confederation laid before them in 
accordance with Lprd Carnarvefe’s .permissive bill, asuj ha(d made 
no real attempt at reform. The anr^joation was acquiesced 
in by a considerable number of the wnite inhabitants. Shep- 
stono was convinced that it was the only Step which could save 
the country from ruin. The subjeel 13 discussed at greater 
kngt h under Transvaal. Frere, whohadf reached Cape Town on 
the 3rst of March, learnt on the of April that the annexation 

had taken ptace^ He was itidined to regard Shepstone’s act 
as premature, and be realised that it atixved very Duti^ 
national feelkg throughout South Africa. Though anxious 
to promote Carnarvon’s policy, Frere found that native affahs 
called for immediate attsntkiii' Th^ Basu to ahd’ Kaffir tribes 
were giving trouble, and the 40,000 trafindd Zulu warriors under 
Cetywayo threatened the peafJe both of Natal and the iVaxM- 
vaal. In the same month (Aug. 1877) in which the Br^di 
parliament passed the act, foreshadowed by the secreta^ of 
slate^ ^for the onion uxri^ one govemmefit of such or the 
South African colonies ashd states as may agree thereto,” 
another war with the Kaffirs broke out HhoB conffict lasted urittl 
1,878, and largely absofhed the encigies of Sir Bartle Frere.® 
$n the meantime aschemeof anification, as opposed tofederaticn, 
put forward by the l^lfeno mmistry^*^ scheme which in its 
eesonce antfeipatedthelorincd ^oveimneateltahfished m 1910*--- 
had met^W^th nO'Sapport from F^re or tho home mmfetry. In 
Januliry 1878 Lord' Camamn rosined, land the drivmg ^oe 
of the Imration scheihe thus disappeared; > Tt was aot, however, 
finally dipped until sfiSo. In July of ' that year prepoiats 
lor a conifederalion conference were eaibihitted to ithe Vtfje 
parlkmerit. At: time Pa«t^ Kruger and I^et Joahert, 

MigtMo frere ]the in Cape Tom, and 

they.., used their , influence , ta prevent the the 
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previous question ” (June 29). Thus ended an attempt which 
lacked the element essential to success^pontaneity. 

Confederation had, for the time being, ceased to be a living 
issue some time before its formal shelving by the Cape par- 
liament. The Kaffir War of 1878 was followed by war with the 
Zulus. Frcrc, believing that the Zulu power was a standing 
menace to the peace of South Africa, and that delay in dealing 
with Cetywayo would only increase the danger, sent an ulti- 
matum to the chief in November 1878. The invasion of Zulu- 
land began in January 1879, and was speedily followed by 
the disaster at Jsandhlwana and by the defence of Rorke’s 
Drift and of Eshowe. But at the battle of Ulundi in July 
the Zulu power was crushed, and a little later Cetywayo was 
taken prisoner (see Zululand: History). The removal of 
the Zulu danger did not, however, restore harmony between 
the British and the Boers in the Transvaal. The mal- 
content Boers became a powerful element in the country. 
They were largely influenced by an important section of the 
Dutch community in western Cape Colony, which carried on 
a campaign agains annexation, seeing in it a blow to the 
ideal they had begun to entertain of a united South Africa 
of a Dutch republican type. Sir Garnet Wolseley, at this 
period (June i879“May 1880) high commissioner of South- 
East Africa, gave the Transvaal a legislative council, but the 
members were all nominated. This could not be regarded as 
a redemption of the promise of a liberal constitution, and it 
had an injurious, though limited, effect on the Boer community.'^ 
“After the receipt in December 1879 of the reports of Mr 
Gladstone’s speeches during his Midlothian campaign— -in which 
he denounced annexation as obtained by means dishonourable 
to Great Britain— the Boers expected nothing less than the 
tetrocession of the country 
There was one strong reason against retrocession, concerning 
. which the Boers— if they gave it thought— would naturally 
be silent. To the British mind in general it was apparently 
non-existent. It had, however, been seen and its strength 
recognized by Sir Garnet Wolseley during his brief governor- 
ship of the Transvaal. Wolseley, in a despatch dated the 13th 
of November 1879, said : — 

The Transvaal is rich in minerals; gold has already been found 
in quantities, and there can be little doubt that larger and still more 
valuable goldfields will sooner or later be discovered. Any such 
•discovery would soon bring a large Britisli popuMon here. The 
time must eventually arrive when the Boers will be in a small 
minority, as the country is very sparsely peopled ; and would it 
not therefore be a very near-sighted policy to recede now from the 
position w© have taken up here, simply because for some years to 
come the retention of aooo or 3000 troops may be necessary to 
reconsdidate our power. 

As Lord Morley in his Ufe of Gladstone says, '' this pregnant 
and far-sighted warning seems to have been little considered 
.by English statesmen of either party at this critical time or 
afterwards, though it proved a vital element in any far-sighted 
derision.” 

‘ The result of the general election of 1880 was to place Mr 
Gladstone in power. The new administration, notwithstanding 
Mr Gladstone’s public utterances, declared their intention of 
letaining British sovereignty in the Transvaal, coupling with 
that decision a pious hope for the speedy accomplishment of 
confederation so as to allow of free institutions being given to 
•Natal and the Transvaal^ The disillusimiment occasioned 
bv thi$ ^^cision caused the Boer delegates then at the Cape tp 
help to ^cck the federation proposals (see supra). But if 
unwilling at the time; to undo the work of Sir T. Shepstone, 
the liberal cabinet were prepared to get rid of the chief British 
representative .in Sou^ A(rica-T,partly to please the extreme 
Radicals among .their followers; Accordingly on the 2nd of 
August 1880 Frere received a telegraphic despatch from Lord 

1 Had Shepstone’s '^omise been redeemed at an early date, It 
suight weU haoe nttingnished the agitation lor independence. 
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tie that, the Liberal government, despite this 
>lte. stronger language used by Mr Gladstone, 
‘ e Bo^s.auy real sa[l*^govemment Sir Battle 
as he bad the Conservative 


government, on thispoint ii^thout effect. 


Kimberly (the new secretary of state for the colonies) 
announcing his recall.® Frere’s task was one of extreme 
delicacy; he chose to face difficulties rather than R^cMitaf 
evade them, and had he been unfettered in his sir Barth 
action might have accomplished much more than 
he was able to do; in its main lines his policy was sound. (See 
Frere, Sir Henry Bartle.) 

Finding that the Gladstone administration would not give 
up the Transvaal voluntarily, the Boers now determined on 
rebellion. Hostilities began in December 1880, and eventually 
a series of engagements ended in the rout (Feb. 27, i88i) 
of a small British force which had occupied Majuba Hill the 
previous evening. The killed included the general in command, 
Sir George Colley. Meanwhile the resolution of Mr Gladstone 
and his colleagues to keep the Transvaal had been shaken by 
the Boer declaration of independence. After the first engage- 
ments this resolution was further weakened; and when, after 
a British reverse at Ingogo (Feb. 8), overtures were made by 
Mr Kruger on behalf of the Boers, the cabinet was 
strongly inclined to come to terms. The news of 
Majuba did not turn it from its purpose. Opinions will always 
differ as to the course adopted by the Liberal government. 

We could not,” wrote Mr Gladstone, “ because we had failed 
on Sunday last, insist on shedding more blood.” It is at all 
events abundantly clear that had the Boers not resorted to 
arms they would not have gained the support of the cabinet.^ 

Sir Evel3m Wood, who had succeeded Colley as general in 
command and governor of Natal, under instructions from home, 
concluded a treaty of peace on the 22nd of March. The terms 
agreed upon were elaborated in a convention signed at Pretoria 
in August following. By this instrument the Transvaal was 
granted self-government subject to British suzerainty and the 
control of the foreign relations of the state. In 1884 the Glad- 
stone administration made further concessions by the London 
convention of that year. This last document still, however, 
reserved for Great Britain certain rights, including the power 
of veto over treaties concluded by the Transvaal with any 
power other than the Orange Free State. But the success of 
the Transvaal Boers both in war and diplomacy had quickened 
the sense of racial unity among the Dutch throughout the 
country, and there arose a spirit of antagonism between the 
Dutch and the British which affected the whole future of South 
Africa. 

Before, however, dealing with the relations between the 
British and the Boers subsequent to 1881 brief reference may be 
made to affairs in which other powers were concerned; affairs 
which were the prelude to the era of expansion associated with 
the career of Cecil Rhodes. In 1868 the Europeans in Great 
Namaqualand and Damaraland petitioned for annexation to 
Great Britain. Eventually (1878) only Walfish Bay Qermaay 
and a small strip of adjacent territory were annexed^ m south 
In 1883 Germany entered the field and during 
1884-1885, owing to the procrastinating policy of the Cape 
and British governments, all the coast between the Orange and 
the Portuguese frontier, save Walfish Bay, was placed under 
German protection (see Africa, § 5). The eastern boundary of 
German South-West Africa was fixed in 1890, the frontier run- 
ning through the Kalahari Desert, Bechuanaland, the region 
between the German colony and the Trapivaal, was secured 
for Great Britain. It was not on the west coast ohly that 
Germany made efforts to securte a footing iii South Afriba. 
In September ‘18S4 an attempt Was made to secure St 
Lucia Bay, on the' coait of ZuloMnd. Here, however, Great 
Britain stood firm. St Luda Bay had been ceded to the 
British by the Zulu king Panda in 1843, and this cession has 
always bwp regarded as vakd. E veptyally Germany aweed to 
make no annexation on the east coast of .Africa south of Delagoa 
Bay. With the prodamation of a British protectorate over 
ithe coast of Ppfldplatid in Janua^ x 88^ the coast-Uiie from the 
• Frere saili^ tor England /oh the rsth ^ 
succeseox. Sit i^preuies Robiiwoa, reached the Capp.^t the pad of 

0 / hi'diitoM, *1)4!.' viii. chi 3, •'‘iiSajuba.’'’' ' ' 
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mouth Of the Orange to DeJagoa Bay (save for the small 
stretch of Amatonga shore-line) became definitely British. 

To Delagoa Bay, or rather to the southern part of the bay, 
Great Britain had laid unsuccessful claim. On the northern 
bank of the chief estuary of the bay the Portuguese 
MefM the i6th century onward maintained a 

precarious foothold; it was their most southerly 
station on the east coast of Africa. In 1823 treaties had been 
concluded by the British with tribes inhabiting the southern 
shores of the bay. Neither the Portuguese nor the British 
claims seemed of much importance until the rise of the South 
African republic. Anxious for a seaport, the Transvaal Boers 
in turn laid claim to Delagoa Bay. This brought the dispute 
between Great Britain and Portugal to a head, the matter 
being referred in 1872 to the president of the French republic 
for arbitration. In 1875 an award was given by Marshal 
MacMahon entirely in favour of the Portuguese (see Delagoa 
Bay). As a port outside British control Delagoa Bay was a 
source of strength to the Boers, especially as the railway ] was 
under their control. In the war which began in 1899 munitions 
of war and recruits for the Boers were freely passed through 
Delagoa Bay. 

C. The Struggle for Supremacy between British and Dutch , — 
Bechuanaland, through which territory runs the route to the 
Bechum- ^^r interior-— the countries now known as Rhodesia 
imnd — was acquired, despite the strong desire of the 

Aanexed, Gladstone administration to avoid further annexa- 
tions in South Africa. At first the encroachments on Bechuana 
territory by Boers from the Transvaal were looked upon 
with comparative indifference. The Boers respited neither 
the frontier laid down by the Pretoria convention nor that 
(modified in their favour) drawn in the London convention. 
But missionary influence was strong; it was reinforced by the 
growing strength of the imperialistic spirit and by the fears 
excited by Germany’s intrusion on the south-west coast. An 
expedition was sent out in October 1884 under Sir Charles 
Warren; the Boers, who had set up the “ republics ” of Goshen 
and Stellaland, were obliged to give way, and the country w^ 
annexed (see Bechuanaland). It was in connexion with this 
affair that Cecil Rhodes first came into prominence as a poli- 
tician. As a member of the Cape parliament he undertook 
a mission, before the arrival of Warren, to the Goshen and 
Stellaland Boers, endeavouring, unsuccessfully, to obtain from 
them a recognition of British sovereignty. The acquisition 
of Bechuanaland by Great Britain was the essential preliminary 
to the development of the schemes which Rhodes entertained 
for the extension of British rule into Central Africa. In his 
endeavours to realize this aim he had to cemtend with the new 
spirit of national consciousness animating the Boers, which 
found expression in the formation of the Afrikander Bond. 

In its external, as in most of its internal policy, the Trans- 
vaal was controlled from 1881 onward by Paul Kinger, who 
The AM- was elected president of the state in 1883. Yet 
kaadtr Kruger was scarcely the real leader in the nationalist 
Boad- movement to which the successful revolt of 
1880-81 gave strength. The support given by the Cape Colony 
Dutch to the malcontent Transvaal Bbers has already been 
mentioned, During the 1880-81 revolt many Free State 
burghers, despite the moderatmg influence of PresidOTt 
Bfand, joined the Transvaal commandos. Now a definite 
effort was made to build up* a united So^h ’Africa on anti- 
BrltiSh lines; 'In tjie latter j)art of i88t a Dutth pastor at the 
Paari; a town in western Cape Colony, nwned Du TOit, in a 
paper call<Jd De Patriot, suggested the organization of an Afri- 
kander Bond; in the same year Carl BOrc^nhagen, a German 
rttidont in the Free State, advobated such a b6nd in his paper, 
tlit Blomfmtein Express, The Bbnd Wait formed, its work 
a^lmost' confined to Cape Colony. It held its first congress ^ 
at wof Reitttet in: 1882. fn the *^prografnirte of pHnicipies^ s 
upon which its tohstftUjtiort trais moddlea it was sfSi lorth that ; j 

Of the ndHway from Bay to Pretoda see Louren^o 
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While in itself ackuawledging no single form of ferment os 
the only suitable form, and whilst acknowledging the form of govern- 
ment existing at present [the Bond] means that the aim of our 
national dev^opment must be a united South Africa under its 
own flag. ^ i 

In the following year the Farmers’ Protection Association 
was amalgamated with the Bond, add the joint organization 
fell under the control of J. H. Hofmeyr, the leader of the Dutch 
party in Cape Colony. Under Hofmeyr’i politic control all 
declarations inconsistent with allegiance to the British Crown 
were omitted from the Bond’s constitution. It remained, how- 
ever, a strong nationalist orgcmization, which in practice was 
inimical not so much to the British connexion as to the British 
section of the population and to the development of the country 
on enlightened lines. (For the Afrikander Bond sec further 
Cape Colony : History, and Hofmeyr.) 

Not long after the Warren expedition the valuable goldfields 
which Sir Garnet Wolseley had foreseen would be discovered 
in the Transvsml were actually found. By 1886, the year in 
which Johannesburg was founded, the wealth of the Witwaters*- 
rand fields was demonstrated. The revenue which these dis- 
coveries brought into the Transvaal treasury increased the im- 
portance of that state. The new industrial situation created had 
its effect on all parties in South Africa, and in some measure 
drew together the British and Dutch sections outside the 
TransvaS. A customs union between Cape Colony and the-Free 
State was concluded in 1889, to which later on all the other 
South African states, save the Transvaal, became parties. 
But Kruger remained implacable, bigoted, avaricious, deter^ 
mined on a policy of isolation. In 1887 he made proposals 
for an alliance with the Free State. Brand refused to be 
ensnared in Kruger’s policy, and the negotiations led to 
no agreement. (For details of this episode see Orange 
Free State : History.) Not many months afterwards (July 
1888) the J^ree State lost by death the wise, moderating guidance 
of Sir John Brand. The new president, F. W. Reitz, one of the 
founders of the Bond, in 1889 committed the Free State to an 
offensive and defensive alliance with the Transvaal. Ejuger 
thus achieved one of the objects of his policy. Within the 
Transvaal a great change was coming over the population. 
There flocked to the Rand many thousands bf British and other 
Europeans, together with a considerable number of Americans. 
This influx was looked upon with disfavour by Kruger and his 
supporters, and, while the new-comers were heavily taxed, steps 
were speedily taken to revise the franchise laws 
so that the immigrants should have little chance of Houittty f 
becoming burghers of the republic. This exclusion Mt- 
policy was even applied to immigrants from the ^*®^«'** 
other South African countries. A systeni of oppressive trade 
monopolies was also introduced. The situation with which 
the Boers were called upon to deal was one of great difficulty. 
They could not keep back the waves of the new civilization, 
they feared being swamped, and they sought vainly to maintain 
intact their old organization while reaping the financial benefit 
resulting from the working of the gold mines. The wider 
outlook whkdi would have sought to win the Uitlandcrs {as they 
were called) to the side of the republic was entirely lacking. 
The policy* actually followed was not even stationa^; it was 
retrogressive. 

Meanwhile, and partly through distrust of the Kruger policy, 
there was growing up in Cape Colony a party of South African 
Imperialists, or, as they have been called, Afrik- 
ander Imperialists, who came to a laige extent under 
the ihflufmee of Cecil Rhodes. Among these were , 

W. P. Schreiner (idterwards premier of thi colony) and 1 J^-W. 
Leonard (sometime attorney-general), and^ to some esotent, 
Hofmeyr. F^rom* the time olihis 'entrance into pobtits 
endeavour^ to induce the leading men in the coQntry^to^dreakfle 
that a de^opment of th^ whole country could and should be 
^Oomtil&hed by South Alrict^ fdr South j^rici^. He fuUy 
admittim that the cry which had become &ince l88t Of 

Alrtea for the AfiiksaftderB V eaEfxressed^a inaeon^ asmretibh, 
but he constantly pointed out that its fulfilment dould moat 
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<fcdy<mti«eoUfily bt isfiiugbt, tiot, as tUvft Krugtr pustty £Md ex- 
tremists of the Bond oeK^ved, by working for an independent 
South Africa^ bujt by working for the development of South 
Africa as a whole on democratic, self-reliant, self-governing 
lines, the ri»etber of the British Hofmeyr was among 
those whom Kroger's attitude drove into a loose alliance with 
Kbodes. In 1884, having the power in bis hands wh^ the 
Bcanlen ministry fell, Hofmeyr had put into office a ministry 
dependent upon the Bond, and had talked of a possible Dutdh 
rebellion in Cape Colony if the Boer freebooters in Bechuanaland 
ware ejected; in 18^ Rhodes became premier with Hofmeyr’s 
approval and support* Rhodes remained in oOice as prime 
minister until January 1896. During these six years the 
be played in the development and public life of South Africa 
was greater than that of any other man* He used his period 
of power to put into execution his plans for the extension of 
British dominion over the covmtry up to the Zambezi* 

In x888 Rhodes had succeeded in inducing Sir Hercules 
Robinson^ the high commissioner, to allow ]. S. Moffat, the 
bhhbH British resident at Bulawayo, to enter into a treaty 
AwriTitAtiMwith Lobengula, the Matabele chief. Under this 
treaty I*obenguk bound himself not to make a 
treaty with any other foreign power, nor to sell or in any other 
way dispose of any portion of his country without the sanction 
the high commissioner^ This step prevented the country 
from falling into the hands of Germany, Ptjrtugal or the Boers. 
The treaty was followed by the formation of the British South 
Africa Company, which obtained a royal charter in 1889, 
and by the occupation of Mashonaland in 1890* Difficulties 
with the Portuguese followed, but the Salisbury administration 
femly uphdd British claims, witin the result that the British 
sphere of influence was extended not only to the Zambezi but 
beyond to the shores of Lake Tanganyika (sec Africa ; ^ 5)- 
189;^ a war was fought with the Matabele by Dr L, S. Jameson, 
then administrator of. Mashoinaland,. and Bulawayo was oocupiedp 
The name Rhodesia was conferred upon the country in 2894 
(sec RhoPksia). Living in Cape Town and at tlie head of the 
government, Rhodes used every effort to demonstrate to the 
Sitpc Colonists that the work he was doing in the north must 
eventually be to the advantage of Cape Colonists and their 
descendants* On ' Ute whole, Hofmeyr and his friends were 
well pleased at having secur^ the co-operation of the ** big 
Englander ** Rhodes, or, os he was at one time called by Mr J. X* 
Merriman,^ an edd parliamentary hand and treasurtx-general 
during part of Rhodes’s premiets^, the “ young burgher,” 

In 1891 the Bond Congress was hdd at Kimba-ley, and 
harmony appeared to reign supreme. During his terra of 
office Mr Rhodes addressed himself to bringing 
together all interpstsi, as far as it was practicable 
™ ® ‘ to do so. He showed that his views of the situation 

were broad and statesmanlike. His handling of the native ques- 
tion in Cape Colony gave general satisfaction. Rhodes was also 
a Arm believer in. the federation of the South African states 
and cokiines,.and he sought to promote this end by the develop- 
tnent of inter-state and inten-cdlonial railway systems^ and 
^at^lishmcnt of cofumoiti customs, tariffs, and inter-colonial 
tm trade under a customs The persistent opponent 

to both these measures was the Transvaal. In matters of 
4iom«stic legislation, els taxatkxi and eKoise^ Rhodes fell 
in to a ctnoinderableiextent with Dutch prejudices. 

I* While ixs-|he rest of South Africa thore was a growing feeling 
^ trixst the Dutch and British, accoeppanied by in- 

PJtai ewasing trade and the ttevelcpraont of agricultum, 
the Condition of tshe Transvaal was becoming serious. 
MHrnm At ffrst < the new-epmoe^ to the Rand had submitted 
^ econoiwotand pfilitipal, burdens to w:hich they 
wmra^objected^ but: as they grew in numbors and fonnd thpir 
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huidens incensed, they bngan to aigitate lor ifeforms. , In,|3f0 
(the year in which the railway from Cape Town reaped the 
Rand), the National Union was founded at Johannesburg by 
ex-Cape Cokmiats of the imp^ial pro^essive p^ty. For thcep. 
years petitions and deputations, public meetings and news- 
paper articles, the efforts of -the enlightened South African 
party at Johannesburg and Pretoria, were all a<^essed to the 
endeavour to induce President Kruger and his government 
to give some measure of reoo^kion to the steadily increasing 
Uitlander population. Urgent representations were also made 
by the British government. President Kruger remained as 
impenetrable as adamant. Nine-tenths of the state revenue 
was contributed by the Uitlanders, yet they had not even any 
municipal power. By a law of 1882 aliens could be naturalized 
and enfranchised after a residence in the country of five years, 
but between 1890 and 1894 the franchise laws were so altered 
as to render it practically impossible for iiny foreigner to become 
a burgher. By the law of 1894 the immigrant must have been at 
least 14 years in the country and be 40 years old before in the 
most favourable circumstances he could be admitted to the 
franchise. The Uitlanders once more petitioned, over 34,000 
persons signing a memorial to the Raad for the extension 
of the fmochise* The appeal was refused (August 1895). 
Up to this period a section of the Uitlanders had believed 
that Kruger and his following would listen to reason; now 
all realized that such an expectation was vain. Rhodes, 
who had large interests in the Rand mines, had consistently 
endeavoured to conciliate the extreme Boer section in the 
Transvaal and win it over (as had happened in the case of ilve 
Cape Dutch) to a policy which should benefit the whole of 
South Africa. He was even willing to see the Transvaal obtain 
a seaport (at Kosi Bay, in Amatongaland) if in return it would 
join the Customs Union* This opportunity Kruger let sl^; 
and in May 1895, on the representation of Sir II. Lodi, the Rose- 
bery administration annexed Amatongaland, thus making tlie 
British and Portuguese frontier conterminous. This action, 
finaliy blocking the Boer road to the sea, taken by a Liberal 
government, was dear indication that Great Britain was de- 
termined to maintain her supremacy in South Africa* 

The situation in August 1895 was thus one of extreme tension# 
There had been a change of ministry in Great Britain and 
Joeeph Chamberlain had become colonial secretary* Sir 
Hercules Robinson, who was regarded sympathetically by the' 
Dutch population of South Africa, had succeeded Loch as high 
oommif^ioncr. Both high commissioner and ttw imperial 
government were hopeful that Kruger might even yet be indeed 
to modify his policy; the Uitlanders now entertained no such 
hope and they prepared to a|ppeal to arms to obtain redress of 
th^ grievances* The first proposals for an armed rising caa^ 
from Rhodes in June, but it was pot until November thart the 
Uitknder leaders, came to a definite understandinig with the 
Cape premier as to the course to be pumued* To lay before 
^uth Africa the true position of affairs in Transvaal 
Charles Lecmard issued a, manifesto as chakhmn of the 
Union, It oooduded with a list of deipan^s .{see Transvaal]^ 
their gist being ‘‘ the estabUshment of U&is republic as, a true 
nepublk.” with equitable franchi^^ laws,' an independent judi** 
cature and free trade in South African products^. 

( This manifesto, issued on the 2^th of Depember, colled a publio 
meeting (or, the night of Monc^f the .of January 
.^'inot with the intention of l^ldii^ the meeting,, but gs 
to coyer ithe simultan^w r;ieing la tph^nesburg and ^ing 
of the aiBepai in Pretoria qn the njgbi of Saturw: the 41th 4^ 
J«HifUary ” .(Fi^patridt, . {rpm cb*. jil*)^ 

Rad the Transvw govenunie^ giyki.w^, eyen^at die^st<liohri 
the refprmcp-t woipd hasje been- satisM*. Of .fitfis^^hweveti 
iWre was ..no cxpe9^a^qi^»^ The arradgwez^ 
included the use cif , an jarn^ed force bejongfeg tQ,,the. ur 

Chmtered . ' - 

.Aceordiqgb^'BonietropRsW^ebrQUghti^ , .. 

and, stationed Mafekihg, a tew miles from the Tx^svau 
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£BLM9i3rably. It mighi lift'9^e«UGee^ddd' bat for * vital diffortnce 
which aro^ between the Ditlandera in Jchatineebutg and 
iUodes, As Chaite Leonardos inanifosto stated^ the Tte^ 
a9 a bxx 3 y^ desined to niaintain the antoriomy of the Tranevaal 
and the republican form of government; Rhodes wi^ed the 
revolution to be accbmplwhed under the British flag.* “ 1 was^ 
not going to r^^ik my position,” he stated sub^qaently, to 
change President Kinger for President J. "B. Robinson ” (the 
only prominent Uitlander who stood aloof from the reform 
movement). Ihis divergence of vieWvS manifested itself on 
Christrnas Day 1895, although, under pressure, Rhodes did 
not insist on the British flag, it was determined to postpone the 
rising. Jameson was so informed, nevertlieless he precipitated 
the crisis by invading the Transvaal on the evening of the 29th of 
December. The Transvaal government, meantime, had obtained 
some knowledge of what was being projected, and the raid 
ended in a forced surrender (January 2, 1896) to a superior 
force of Boers. The Reform Committee, i.e, the Uitlander 
leaders, after holding Johannesburg for over a week, also sur- 
rendered, and by the 9th of January the plot had ended in 
complete failure. Mr Chamberlain still desired Kruger to grant 
immediate reforms and propounded a scheme of ” Home Rule ” 
for the Rand. The time was inopportune, however, for press- 
ing the Transvaal on the subject, and nothing was done.® 

The Jameson raid had a profound effect on the history of 
South, Africa. It greatly embittered racial feeling throughout 
the country; it threw the Free State Boers completely on to 
the side of the Transvaal; it destroyed the alliance between 
the Dutch in Cape Colony and the Imperialists led by Rhodes. 
It did more, h divided British opinion, sympathy for the Boer 
republics leading in some cases to a disregard for the real griev- 
ances of the Uit landers. It also gave a much desired oppor- 
tunity for the intrusion of other powers in the affairs of the 
Transvaiil ; * and it led Kruger to revive the scheme for a united 
South Africa under a Dutch republican flag. TOs scheme found 
many supporters in Cape Colony. A suspieibn thfe Colonial 
Office in London was cognisant of Rhodes^ plans further excited 
Dutch national feeling, and the Bond once more became actively 
anti-British. Rhodes had resigned the premiership of the Cape 
a few days after the Raid, and during the greater pasrt of 1896 
was in Rhodesia, where he was able to bring to an end, in 
September, a formidable rebellion of the Matabele which had 
broken out six months previously. 

A section of the Dutch population was not however disposed to 
sacrifice the development of industries and commerce for r.'^.cial 
considerations; while sharing the political aspirations of Kruger 
and Steyn the wiser among them wished for such a measure of 
re fo rm in the Transvaal as would remove all justifichtimi for 
outside interference. Nevertheless the cleavage at the Cape 
between the Dntch and British Igrbw^ Sir Gordon Bprigg, who 
had become premier of Cape Colony in succesiffon to Rhodes, 
found his position untenable, and in October *8^ he was suc- 
ceeded by a Bond ministry under Mr F. Schreiner.: The 
term IVogressive ” was noW formally adopted by the !Briti^ 
mercantile communities in the lai^ towns and iamong the sturdy 
fanners of British descent in the eastbm province. Qif returning 
to South Ahi^ after the Rnid raqmry at Westminster In 1897, 

^ In. before ihalfottse oiCommoiuiSe;!^ Committee 


which inquired info the raid, Rhodes did not obi'cct to the Cdhtfoucd' 
odstence ^‘the repiibliib ^ for local nmttei^,'" Dtrt‘ desfr^ a'fcdwal 
South Afifoa Under the Bidtiah flajg; lee Blue Book; (165), X897, 
Pk 2 K% atoo Sir l^wia ;lifichefl'B > volt rH. • ch xXx« 

: > Xam^oaia^ tbe.o|hiBr m^ere hiMed over to the. British. 
govK^^at , the Reform, lead^S were 

ctmdbinnea fo TO 27th of April, bui: the sdnfonee wa»‘ 

' For/dtitailiiof the Rafoim 

the betief^^SKhe^ BoSrB^ntehded^ iritroduce 

foretea pwer.fo t^alwdr complicate^- South 
Africa - gmriy mfluejneed *M)iiaiainoipetIng ri^xmiy 

jg ta igtMVfflicu.effff 

KrSw* tSt 

the Soen had overcome Jameson, 


Rhodes had intended to wtelahiw from Cape pohtios and devoaw 
his energies for a time entirety to Rhoderia, but the presmim 
pivt upon him by a section of the Bz>itish ooloniste was 4o steong 
that he determined U:o throw in his lot with them. ^ ! 

In the Transvaal, meantime, the sitoation of the Uitlanders 
grew worsen 'The monopoly and ootiosssions rdgitne coutiiiuod 
unchecked, the naturalization laws wete not amended, while 
the judicature was rendered subRorvietit to the executive (seb 
Transvaal : History). The gold-mining industry was fostered 
only so far as' it served to provide rciVenue for the state, and 
lar^ sums from that revenue were used in fortifying Fretoria 
and in the purchase of arms and ammunition. This process 
of arming the republic bad begun before the Raid; after that 
event it was carried on with great encipr and was directed 
against Great Britain, Kruger also sought (unsucccsSfidly) to 
^ve the London Convention of 1884 annulled, and he entened 
into a closer union with the Free State. Great Britain watched 
the development of Kruger’s plans with misgiving, but except 
on points of detail it was felt for some time to be impossible to 
bring pressiure upon the Transvaal The retirement of Lord 
Rosmead (Sir Hercules Robinson) from riie post of high 
commissioher was, however, taken advantage of by the British 
government to appoint an administrator who should at the 
fitting opportunity insist oh the redress of the Ultlandeirs’ 
grievances, 

Sir Alfred Milner (see Milner, Viscount), the new high 
commissioner, took up his duties at the Cape in May 1897, He 
realized that one of the most potent factors m the 
situation was the attitude of 'the Cape Dutchy and 
in March 18^ at Graaff Reinet Milner called upon iWi* Cotm* 
the Dutch citizens of the Cape, ” especially Aose 
w^ho had gone so far in the expression of thdi sympathy 
for the Transvaal as to expose themselves to charges of dis- 
loyalty to their own flag ” to use all their influence, not in 
confirming the Transvaal in Unjustified suspSciohs, not in en- 
cour^ing its government in obstinate resistance to all reform, 
but in ii^ucing it (^adually to assimiilate its institutions, and 
the temper and spirit of its administration, to those of the free 
communities of South Africa, such as Cape Colony or the Orange 
Free State, Moreover the Graaff Reinet spee^ showed that 
Milner was aware of the dangerous policy being followed by the 
Bond. The Dutch party at the Ca]^ was shown to be incurring 
a heavy responsibility, especially as its leaders were aware, in 
the words of Mr J, X, Meixiraan, of “ the inherent rottenness ” 
of the Krug^ rfr^ime^ That party soon afterwards had it in its 
power to bring pressure officially upon President Kruger, for it 
was a few months after the delivery of the speech rimt Mr 
Schrdmer became premier. To some extent this was done^ 
but in a manner which led the Transvaal Boers to count in any 
event on the support of the Cape Dutchmen, ixi riie Transvaal, 
as haa been said, affadie were steadily gomg from bad to woew. 
An Industrial Commission, appointed (under pressure) by 
sident Kruger in 1897 to inxiuire into a number of gvieWoes 
afSectiiig tl^golfl hii^stiy, had reported in favour of refocttis. 
line recommendations of the cxftnmission^ if adiapted, would 
have done something toWards rdievrog the ' tendon,- Presi- 

dent Krugeraaftd his ejtecutive refused to bO guided 
by them. Once moire the Uitkrvderf dotednihed 
to mafce< a lurtber attempt to obtain redress by 
oonstitutioiial 'means, and the second' organized 
movement for reform began by tfte Josmathm m 1897 ofm 
braiu^ d the Sooth African 

’ At the end of 1898 the fedingi of Uirinfidevs were wrought 
tip to fever piteh. The podee seiivke; iwbiefr was violent where 
it !|houhi have been reasonable, and blind jtdtete it shouM ^hnvn 
been had long beeueat^spi^^ce of great irrlt^t^. «0n 

x8th of Ijecenfoer a Bew nph pureuijj:‘^WE%- 

llshniw named Edgar, wllpfo % fo arrest ptiegd 

^^^m^pn iujothcr man, ent;^ Im house and 0^^ 

mdignati^ii^as aroused by this.i^pdiptt andjfrite 

deaTt with by the courts Iheldlling of Edgar was followed by 



[HISTORY, 


^89 SOOTH AFRICA 


breaking uj) of a public meeting at Johannesburg, and 
Jn March the Uitlanders handed to the high commissioner a 
petition for intervention with 21,684 signatures attached to it. 
(See Transvaal : History.) 

On the 4th of May 1899 Sir Alfred Milner felt it his duty to 
Tho Ct9 report at some length by cable to Mr Chamberlain. 

-The concluding passages of this message, which 
iflitrvao- summed up the whole South African situation in a 
riofl. masterly manner, were as follows 
The case for intervention is overwhelming. The only attempted 
answer is that things will right themselves if left alone. But. in 
fact, the policy of leaving things alone has been tried for years, and 
it has led to their going from bad to worse. It is not true that this 
is owing to the Raid. They were going from bad to worse before 
the Raid. We were on the verge of war before the Raid, and the 
Transvaal was on the verge of revolution. The effect of the liaid 
has been to give the policy of leaving things alone a new lease of life, 
and with the old consequences. 

The spectacle of thousands of British subjects kept permanently 
in the position of helots, constantly chafing under undoubted griev- 
ances, and calling vainly to Her Majesty's government for redress, 
does steadily undermine the influence and reputation of Great 
Britain, and the respect for British government within the Queen’s 
donuhions. A certain section of the press, not in the Transvaal 
only, preaches openly and constantly the doctrine of a republic 
embracing all South Africa, and supports it by menacing references 
to the armaments of the Transvaal, its alliance with the OrauM 
Free State, and the active sympathy which, in case of war, it would 
receive from a section of Her Majesty's subjects. I regret to say 
that this doctrine, supported as it is by a ceaseless stream of malig- 
nant lies about the intentions of the British government, is produc- 
ing a great effect upon a large number of our Butch fellow-colonists. 
Language is frequently used which seems to imply that the Butch 
have some superior right even In this colony to their fcHow-citizons 
of -British birth. Thousands of m«»n peaceably disposed and, if 
left alone, perfectly satisfied with their position as British subjects, 
are being drawn into disaffection, and there is a corresponding 
exasperation on the side of the British. 

I can see ndthing which will put a stop to this mischievous 
propaganda but some striking proot of the intention of Her Majesty’s 
• government not to be ousteef from its position in South Africa. 
And the best proofs alike of its power and its justice would be to 
obtain for the uitlanders in the Transvaal a fair share in the govern- 
ment of the country which owes everything to their exertions. It 
could be made perfectly clear that our action was not directed 
against the existence of the republic. We should only be demand- 
ing the re-establishment of rights which now exist in the Orange 
Free State, and which existed in the Transvaal itself at the time of, 
and long after, the withdrawal of British sovereignty. It would 
be no selfish demand, as other Uitlanders besides those of British 
birth would benefit by it. It is asking for notliin^ from others 
which we do not give ourselves. And it would certainly go to the 
rqot of the political unrest in South Africa; and though temporarily 
it might aggravate, it would ultimately extinguish, the race feud 
which is the great bane of the country. 

In view of the critical situation Milner and Kruger met in 
conference at Bloemfontein on the 31st of May. Milner 
practicaJly confined his demands to a five years’ franchise, 
which he hoped would enable the Uitlanders to work out their 
own salvation. On his side Kruger put forward inadmissible 
demands (see Transvaal), and the conference broke up on 
the 5th of June without any result. A new franchise law, 
oh a seven years’ naturalizatim basis, was pass^ in July by the 
Transvaal Volksraad, but the law was hedged about with many 
ipwtrictions. Messrs, ' Hofmeyr and Herholdt, the one the 
leader of the Bond and the other the Cape ihinister of agri- 
culture, visited Pretoria to reason with Kruger. They found 
him 4 eaf to all arguments. The fact is that the Boers had 
mftde up their minds to a trial of strength with Great Britain 
tor: E\Q>tiBii^cy in South Africa. At the time which from a 
military smndpoint they thought inosfc opportune (October 9) 
an ultimatum was handed to the British agent at Pretoria, and 
a war was at once precipitated which was not to close for over 
two and a half yean, (A. P. H. ; F. R. c.) 

’ ' D. Frofft the Amexaiion of the Dutch, Republics to the Union . — 
An accoutit of the Anglo-Boer War of 1895-1902 will be found 
ujttder Transvaal, Alter the surrender of Cronje at Paardc- 
bkfJlg .(February 1900) to Lord Roberts; Presidents Kruger an 4 
Stejni^bfifefed to make peach, but on terms which should include 
&^',iw 4 Apij/^ledgiiilen]t: pf ‘*‘the Shcbnteirtable 'independence of 


both republics as sovereijgn international states”; the Boers 
also sought, unavailingly, the intervention of foreign powers. 
The British government had decided that the con - bhohb 
tinuedi existence of either republic was inadmissible; toPrwrv 
on the 28th of May 1900 the annexation of the 
Free ^State was formally proclaimed, and on the . 

ist of September the Transvaal was also annexed to the 
British Empire. A few days later ex-President Kruger 
sailed from Louren50 Marques for Europe. The refusal 
of the German Emperor to receive him extinguished alike 
his political influence and all hopes that the Boers might 
still have entertained of help from foreign governments. At 
that time all the chief towns in both of the late republics were 
held by the British, and the Boers still in the field were reduced 
to guerrilla warfare. Most of the men on their side who had 
come to the front in the war, such as General Louis Botha in 
the Transvaal, had been opponents of the Kruger regime; they 
now decided to continue the struggle, largely because they 
trusted that the Cape Dutch, and their sympathizers in Great 
Britain, would be able to obtain for them a re-grant of inde- 
pendence. The Cape Dutch all through 1901 and the first part 
of 1902 conducted a strong agitation in favour of the former 
republics, the border line between constitutional action and 
treason being in many cases scarcely distinguishable. The Cape 
Afrikanders also formed wliat was styled a “ conciliation com- 
mittee ” to help the parly in Great Britain which still supported 
the Boer side. Messrs Merriman and Sauer went to England 
as delegates to pletid the cause, but it was noted that Hofmeyr 
refused to join, and the appeal to the British public wa.s a com- 
plete failure. The war had indeed stirred every part of the 
empire in support of the policy of the government, and from 
Australia, Canada, New Zealand and India, contingents were 
sent to the front. No terms could be granted which did not 
include the explicit recognition of British sovereignty. At last 
the Boer commandos gave up the struggle and on the 31st of 
May 1902 their leaders signed articles of peace at Pretoria. 
Henceforth, save for the German and Portuguese possessions, 
on the west and east coasts respectively, there was but one 
flag and one allegiance throughout South Africa. With the 
elimination of the republics one great obstacle to federation wa.s 
removed; while the establishment of self-government in the new 
colonies, promised (after a probationary period of “ representa- 
tive institutions ”) in No. VII. of the peace articles, would give 
them an opportunity to enter into federal union on equal terms. 

The task of founding new and better administrative machinery 
in the new colonies was left to Lord Milner, and was begun even 
before the war had ended. The two new colonies The Work 9f 
were for the time governed on Crown Colony lines. Mecoaeinw 
But the co-operation of the people was at once sought 
by nominating noi>-official members to the legislative councils, 
and seats on the Transvaal council were offered, to Louis Botha, 
C. J. Smuts and J. H. Delarey. The Boer leaders declined the 
oger— they preferred ^the position of untrammelM critics, 
the opportunity to work to regain power on constitutional lines 
when the grant of self-government should be made, Milner 
had thus an additional difficulty in his reconstruction work* 
The first necessity was to restart the gold-miniM industry on 
the Rand. The Uitlanders, who had fled from Johannesburg 
just before the war opened, began to return in May 1901, and. 
by the time the war ended most of the refugees were back on the 
Rand and mining was resumed, A tax of »o %; on their annual 
net produce, imposed m 1902, was the niain available source of 
revenue. The repatriation of smt 260,000 Boers followed, 
and the departments of justice, education and agriculture wei;e 
remodelled.! In all' that he did Milner had endeavoured to 
promote closer union.- ^ Thus the railway and Constabulary ‘Of 
both the cx-tepublic^ were under a singtertnahagement. In this 

1 To aid him Mflner liad the servicO^ eff some of the best men 
in the British sortie^; s.if. Sir Godfrey Lagden, Sir Arthur 
Sir T, R6Se-lmies. ’ Sir.Rfchard Solomtin. He also secured the help 
of a conaidet^ble number of ymittg Oxford men Who became kndwn 
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work the high (^mmissioner the support of Mr Chamberlain^ I 
who paid a visit to South Africa which extended from Christmas 
1902 to the end of February 1903. He sanctioned the calling 
of an inter^colonial conference, which led to a customs convention 
including all the British possessions in South Africa, and to 
united action regarding railway rates and native queslions.i 

The great expenditure incurred during the war had led to 
much deception as to the growth of trade, while the large sums 
spent on repatriation and other temporary work main- 
Ljiotrn tabled this deception for some time after the war had 
ceased. But before 1903 had ended it was manifest 
that this had been a spurious activity, and a period of marked 
commercial depression, lasting until 1909, ensued. This de- 
pression was in considerable measure due to, and was largely 
aggravated by, the comparative inactivity of the Rand mines, 
and that inactivity was due in turn to the insufficiency of native 
labour — Kaffirs being employed to do all the unskilled work on 
the mines. At the close of 1903 the mine-owners, to meet the 
deficiency, asked for permission to import Chinese. The consent 
of the high commissioner and of the home government was 
obtained, and in June 1904 the first batch of coolies reached the 
Rand. They came on three-years indentures, over 30,000 , 
Chinese being eventually brought over. This introduction of 
C'hinese labour met with considerable opposition. The South 
African objections were economic and racial, based on the 
results which had followed the introduction of Indian coolies into 
Natal. ' In Natal these coolies had been allowed to remain after 
the completion of their indentures, and had succeeded in prac- 
tically monopolizing the petty trade of the country. They had 
also rapidly multiplied, so that by 1904 they were more numerous 
than the whites in the colony. The introducton of this large 
alien clement, leading from 1895 onwards to the passing of 
restrictive measures in Natal, was a mistake which South Africans 
elsewhere had no desire to repeat. But these objections were 
overcome by regulations which made repatriation compulsory, 
and which definitely restricted the coolies to unskilled labour in, 
the mines. These regulations also met the objections voiced 
by Australians and New Zealanders that the country won for 
Great Britain at such cost had been thrown open to hordes of 
Asiatics. In Great Britain, however, the restrictive regulations 
were precisely those which aroused criticism, the objection taken 
being that the conditions impo.sed were of a servile character, if 
they did not actually make the coolies “ slaves.” In the attacks 
made upon the Unionist government this cry was loudly 
voiced by the Liberal party in England, and in the political 
campaign which followed, the “ Chinese Slavery ” issue un- i 
doubtedly helped to swell the majority obtained by Sir H. | 
Campbell-Bannerman in January 1906. Milner’s own object 
in assenting to the introduction of the Chinese was — besides 
aiding to put the gold-mining industry on a more stable basis— 
to obtain revenue for the great task he had on hand, “ the re- 
starting of the colonies on a higher plane of civilization than they 
had ever previously attained and in respect of the working 
of the mines and consequently in providing revenue the intro- 
duction of the Chinese proved eminently successful; but in 
February 1906 the Campbell-Bannerman administration felt it 
incumbent to announce that no ordinance imposing “ servile 
conditions ” would be sanctioned. The point as to whether the 
original conditions were or were not servile was never legally 
tested, for eventually on the grant of self-government to the 
Transvaal the Botha cabinet decided (June 1907) not to renew 
the ^indentures nqr to permit any new importation of coolies. 
The economic situation had in the meantime considerably 
altered, and the Transvaal was able to bring pressure upon, 
Poftu^l to permit the recruiting of many thouspnds more 
Kaffirs from Mozambique province. By February 1910 the 
last of the codies had repatriated. 

By the middle of 1904 the high commissioner and Mr Alfred 
Lyttelton^ who had become secretary for the colonies, agreed 
tlUf: the Work of reconstruction had so far progressed that steps 

^ 'This action wa^ on the lines of the commercial federation 
scheme of Cecil Rhodes, who had died in March 1902. 
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should be taken to give the Transvaal “ representative govern- 
ment.” This decision was made public in July of that year, 
and was followed by marked political activity, ^ 
The Boers in the Transvaal, headed by L(juis Botha, 
formed an association which was called Hct Volk 
(the people), and in the Orange Colony a similar 
organization, the Oranfie Unie, was formed. On the 31st 
of March 1905 the text of the new constitution was issued 
by letters patent. Short of granting full self-government it 
was of a liberal character. It provided that the legislative 
council was to consist of not fewer than six or more than nine 
official members, and, provisionally, of not fewer than thirty 
or more than thirty-five elected members. Seats were to he 
allotted on a voters’ (not population) basis, and there was to be 
an automatic redistribution of scats as voters increased or 
decreased in given localities. These provisions — subsequently 
adopted in the electoral law of the Union of South Africa — were 
made to secure equal rights for the British and Dutch sections of 
the community. The promulgation of the Lyttelton constitution 
was quickly followed by the retirement of Lord Milner. He 
*jft South Africa in April 1905, and was succeeded as high 
cominissioncr and covernor of the Transvaal and Orange River 
colonies by Lord Selborne. But before the new constitution 
could be established, a change of ministry in Great Britain put 
the Liberals in office, with Sir Henry Campbell-Bannerman-^ 
premier (Dec. 1 906). 

A sudden change was now made. Sir H. Campbell-Bannerman, 
with several of his colleagues in the ministry, held that the 
iinnexation of the republics had not been justified, 
but there was no question now, as there had been in 
1881, of a restoration of independence; that matter ^ 
the Boers themselves had settled by their acceptance of British 
sovereignty. The Liberal leader held, however, that the Boers 
should be given self-government at once. Experience, he 
declared ® had proved unfavourable to the working of representa- 
tive institutions, and it was safer and better to begin with respon- 
sible government. Moreover, the cabinet looked forward, without 
forcing it in any way, to the federation of South Africa. In the 
Transvaal the burghers of British origin were about equal in 
number with those of Dutch origin, and the fairly even balance 
of parties might be held to be a guarantee against retrogression; 
in the Orange River Colony it was notorious that the grant of self- 
government meant handing over the contnd of the country 
not simply to the Boers, but to that section of them which since 
the war had exhibited the greatest racial bitterness. In these 
circumstances the decision of the Liberal cabinet, however 
generous, was fraught with peril. But the policy of complete 
trust in the Boers was a bold one, which was justified by 
success. 

The new letters patent instituting self-government in the 
Transvaal were issued on the 12th of December 1906; the elections 
were held in February 1907, and gave the Hei Volk party a clear 
majority of seven (in a house numbering 69 members) over all 
other parties. General Botha became premier, with Smvts 
as colonial secretary. . In the Orange River Colony tie first 
elections under the self-government constitution were held in 
November 1907, and out of 38 seats in the House of Assembly 
Oranjie Unie candidates secured 29. A ministry .was formed 
with Mr A. Fischer as premier and Generals Hei^dg and de Wet 
as prominent colleagues. These triumphs of the Ilutch section 
of South Africans were followed in the general election jn Dipe 
Colony ewly in 1908 by a sweeping vietbry of the Bond, helped 
by the suflf^es of re-enfranchised rebels. Dr Jameson— who h?Ld 
been premier of the colony since the Progressive victory at the 
election of 1904—^85 succeeded as premier by Mr J. X. Mearimf^, 
who was regained as a Bond nominee, thus, working withm 
constitutional lines, the Duteh Afrikanders had attain^Cih tme 
out of the four self-governing colonies, political supremacy. 
The situation in 1908 was, however, r^ically diffident from 
that which existed before the war of 1899-1902. Then hittlf the 
white peculation of the Transvaal were as ^Vhelots now.tba 
^ In a speech in the House of Conunons, February tg, 11906.: 
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ex-Uitlanders held 26 seats m the Transvaal parliament, and 
were able to exercise un effective influence over legislation* 

Both the war of 1899-1902 and the grant of self-government 
to the new colonies were necessary preliminaries to the success 
of , any unification scheme, but the causes which now led to the 
question of closer union being raised were not political but 
economic. Since the development of the diamond 
for * and gold-mining industries the coast colonies had 
Cloaor unduly neglected their own resources and had relied 

Utfoo* chiefly on the forwarding trade. Hence there was 

jealousy and competition between the Gipe and Natal and a ! 
tendency to use the railways (which were state-owned), by means 
of rebates, to counteract the effects of common customs dues. 
Then, too, an increasingly important factor was the competition 
of Lourenfo Marques for the Rand trade. In a time of acute 
trade depression this commercial rivalry was disastrous to the 
welfare of South Africa. In March 1906 the customs convention 
was provisionally renewed (on a strongly protective Imsis, and 
with preference for British goods), but there was a distinct pros- 
pect of a tariff war when the convention expired in 1908. Again 
it wtis known that the Transvaal and Orange River colonies on 
their attainment of self-government would each demand full 
control of their own resources, to tlie detriment of the unitarj^ 
services which Lord Milner had established. There were, irmrc- 
over, dangerous differences on such questions as Asiatic 
immigration, the status of natives, mining, agriculture, &c. 
Thus tlie antagonism between the various states on economic 
lines was at the end of 1906 greater than any racial divisions. 
The leading South African statesmen realized that unless 
an effort to remedy this condition was made without delay 
affairs would go from bad to worse. In these circumstances Dr 
Jameson, as premier of Cape Colony, took the first overt step to 
reopening the question of federation.^ In a minute dated the 
28th of November 1906 the Cape ministry declared its belief that 
‘ the questions which were causing so much friction should be 
capable of solution by some duly constituted South African 
authority responsible to all parties in the country,” and it 
api)ealcd to Lord Selbomc, as high commissioner, to review 
the situation in such a manner that the people of South Africa 
might form a competent judgment on the question. In answer 
tb this appeal, \Vhiqh was backed by the Natal ministry. Lord 
Selbome drew up a despatch (dated Jan. 7, 1907) in which 
the whole case for closer union was set forth in a masterly 
manner. For insight and breadth of view the despatch ranks 
with that which Sir George Grey drew up in 1858. In the 
fifty years that had elapsed the case for closer union had be- 
come overwhelming and the dangers of isolation much greater. 
Fbut dr five administrations, the despatch pointed out, were 
pursuing rival interests, whereas the country had but one 
interest, ' Reviewing one by one the questions on which rivalry 
existed, l^ord Selhome showed that the internal self-govemmpt 
which each colony enjoyed accentuated the difficulty of dealing 
w^ these questions as a whole.^ Stability— the thing which 
South Africa required above everything else — ^was unattainable so 
long as there were five separate governments developing different 
sykems in all branches of public life, but no national government 
with power to harmonize the whole. The people of South 
. . are not self-governing in respect to South African 
anairs because they have no South African government with 
whi(^ to govern.” Only by the creation of a central govem- 
ip(^t cDuW South Africa be wisely and successfully governed.® 

I the opportunity for testing the strength of the ihov^ent 
for closer lihion came with the meeting of an inter-colonial 
ebnteenep iii .May 1908 to consider the thorny questions of toiff 
and railway' rtites. In the meantime the Jameson ministry 
^ A namber of members of the Transvaal administration during 
thc CroWil CdlOny period had wortced steadily, in private, to promote 
closer union. Proimnent among these men Was Mr Lionel Curtis, 
art that time (1906) asStstant colonial seoretaay. 

^ I^d Selbome wrote in anticipation ol the establishment, a few 
mqnw aubs^uently* of s^f-government in the now colonies. 

^ ■ For'Sie teittof the despatch and memorainduhis going into details 
see tho ^O'Book 3^4)* 


had given place to the Bond nominee nffnlstrv WHh Mt Mctriman 
as premier (see Cafe C01.0NV: History), but the movdment 
initiated by Jameson had received the support df the Bond as 
well as that of the Botha administration. The delegates at 
the conference were all representative of the parties in power; 
that is, with the exception of the Natal delegates they all 
represented Dutch ideals in pcJitfcs. Nevertheless they unani- 
mously resolved ” that the best interests and the permanent 
prosperity of South Africa can only be secured by an early union,, 
under the crown of Great Britain, of the several self-governing 
colonies,” and they recommended the calling of a national con- 
vention entrusted with the task df drawing up a draft constitin 
tion. Thus for the first time for two generations both the chief 
white races of South Africa were found working in cordial co- 
operation. No appeal was made to the electorate, but 
the colonial parliaments rightly interpreted public opinion in 
endorsing the recommendations of the conference. Delegates 
representative of all parties were appointed, and the national 
convention to consider the question of union met at Durban in 
October 1908. 

The most prominent members of the convention were Sir 
Henpr de Villiers,^ chief justice of Cape Colony (president), ex* 
President Stcyn (vice-president), Generals Botha, xb9 
dc Wet and Delarey, Messrs Smuts, Schalk Burger, Notional 
Merriman and F. R. Moor (premier of Natal), Dr Convontion. 
Jameson, Sir George Farrar and Sir Percy Fitzpatrick, the last 
two the leading representatives of the Transvaal Progressives 
{i.e. the ex-Uitlanders). The greatness of the opportunity was 
rightly stated by the governor of Natal (Sir Matthew Nathan), 
who declared that the convention might create a commonwealth 
which should add to and not draw upon the strength of the 
empire— a commonwealth which in culture as in power would 
be among the foremost nations of^ the world. After sitting at 
Durban for a month, the convention adjourned to Cape Town 
and concluded its elaboration of a draft constitution by Februaiy 
1909. The fundamental points which the delegates had to 
settle concerned (a) the basis of parliamentary representation, 
(b) the status of the natives with re.spect to the franchise, (c) the 
position of the Dutch language, {d) the form of government. 


The adjustment of tariff and railway rates gave little trouble 
when once it was agreed to consider the country as a unit. Points 
(a) and (6) both concerned the franchise, but each had its separate 
issue (a) raising the question of representation as it concerned the 
white population only. Suspicions had been raised that the attempt 
would be made to force union on a Dutch Afrikander basis, which 
might have resulted had the basis of representation adopted' been 
the total European population. To thas the Progressive party wbuld 
not agree, and they gained support from liotha, Soouts and other 
prominent Dutch del^ates for their contention that " equal rights " 
could only be secured by making the basis of rraresentation the 
number of voters as distinct from the number of European inhabi- 
tants of any given area. As finally settled, the number of European 
male adults was chosen as the basis ol representation. As the 
Transvaal and Orange colonies already possessed manhood suffrage, 
and as the property qualifications in tne coast colonics were low, 
this alteration made little difference. Point {b) raised a graver issue 
still. The Cape delegates found themsdlves in isolation in advocating 
the extension of the electoral system wihich prevailed in their colony, 
where there was no colour bar to theo exercise of the franchise, The 
merits erf the Cape system— -to minimize the differences between 
the white and native races, typified in the declaration of equal 
rights to all civilized men "—or that of the opposite system' (as 
warmly advocated by the Natal delegates as by thewo from the ex- 
Boer republics), which would keep th» native races in permanent 
inferiority, cannot here be discupsea; it i^y.be stated, however, that 
the admittance of Raffirs to the franchise in the Cape had not been 
attended with the evil coniequence!^ feared. At the convention' 
a way out of the dlfficulty-^or atinm at leastiM^was found tna com-* 
promise, namely, that in the iaitate about to be created the franchise 
in each constituent should bf that , which existed before union 

was effected. Thus in the Cape the Kaffit would have a right to 
the franchise. bUf hot in the dOlijr dJvisiiotos of fhe eoimtiy. Pdint 
(c) was decided by pUcing> for aU offittitfrpU|poslesv £npabalnd< 
DuUhlangu4gWQna<ic)ota#g«f.p4rfectoq^ A4itUrpom4(d).Hxe 

* Sir Henitv de VilUers (b. 18412)', cfiief jus^ce < 5 ape Colopy 
since 1874, was created a peer of the unitea Knfi'iraom m rpio 
.under the titlq of ,^on 4 « Villjiaraof ^ in 

^e same year chiof justice ot, AInca, , . * t j , , , ,, , 
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issue was between a fcdferdl k’ttlj a linibii^ form of government. 
FOdOTation was supposed to afiord protection tb the smaller cbm- 
munities-^Natal ana the Orange Btiver Colony — ^and in Natal thwe 
was nitich anxi^y lest its interests Should be overborne. Nevertheless 
the hdvoQates of unification gained a complete victory and a 
form bf goVbrnment was agreed tb which mad© the union of South 
Afri(ia as tloae as that of the United Kingdom. 

Among the Othbr decisions of the convention wore ; the choice 
of Pretbrla as the seat of administration and of Capo Town as the. 
scat bf the legislature, the renatning the Orange River Colony, 
Oratigb Free State Prdvlnce; the ptovisldfi bf three-membered con- 
Stituenbics and of proportional representation and the safe-guarding 
of the smaller communities by giving Natal and the Orange River 
colonics more members of parliament than they were entitled to on 
the voters basis. 

The draft constitution was made public on the 9th of February 
1909^ and was adopted by tlie Transvaal parliament in its en> 
tirety. The Orange River parliament also approved with only 
slight filterations ; the Natal Jaarliameilt made some amend- 
ments, but they were of a minor character. The opposition 
to union among an influential number of old Natalians — 
intensely zealous fob local independence — was however so marked 
that it Was decided that before Natal was committed to union a 
referendum oil the subject should be taken. Apart from this 
doubtful attitude of Natal, the cliief danger to the draft con- 
stitution came from the Cape Dutch. The draft act, with 
its “ one vote one value principle, its three-membered con- 
stituencies and its scheme for proportional representation, 
threatened Dutch supremacy in the rural districts, and aroused 
the oppo.sition of Hofmeyr, who secured the passage of amend- 
ments through the Cape parliament which destroyed the principlfe 
of equal rights. Such was the position when the convention 
reassembkd in May at Bloemfontein to consider the amend- 
ment of tlic various legislatures. Through the firmness of the 
Tran.svaal delegates, supported by the Progressives^ the principle 
of equal rights was retained ; the concession made to the .Cape 
was the abandonment of proportional representation, while 
one-membered constituencies were sub.stitutcd for three-mem- 
bered constituencies. The document embodying the alterations 
in the draft act was signed on the nth of May and the convention 
dissolved. In June the referendum on union was taken in Natal, 
and resulted in a complete rout of the separatists. There voted, 
for the draft act against it 3701 — majority for union 7420. 

South Africans had thus after seventy years of discord agreed 
upon union. It was a momentous Step, the essential pre- 
PMMMtagai to that fusion of the white races of South 

tbcAcioi Africa upon Which the prosperity of the country 
t/ik/oii, depends; arid a step rendering easier the ultimate 
attainment of imperial union. A delegation carried 
the draft act to England, and, recast in the form of an imperial 
bill, It was submitted to the parliament at Westminster. The 
imperial p(overnment made but one alteration of consequence — 
that explicitly placing the control and administration of Inatters 
** specially or differentially affecting Asiatics in the sole control 
of the union parliament. The bill passed through parliament 
unaltered!, the only jarring note in the debates in either house 
concerning the exclusion of natives from the franchise (save in 
the Cape province). This decision was deplored by all parties 
in' the British parliament, but it was reco^ized that to alter a 
decision deliberatfcly coffie tb by South African statesmen would 
wreck the union. ,Tne measure, known as the South Africa Act 
received the Royal Assent on the 20th of September, and 
siib^dtuently the 31st of May eighth anniversary of the 

signing o{ tjie articles of pedc6 At Pretoria— was fixed as the date 
for the formal esiabiishment of the Union. 

The interval between the passing of the South Africa Act and 
the establishment of union was employed by the various colonies 
in butting .thdii: hotisei^ In orjder. This task, on the ecoribmlc 
side^ was rendered ^easipr .hy the gradual return of commercial 
prosperity. An agreement between the Transvaal, and the 
Portugtiese govemnlents, cbnclnded in April 1^9^ white thte fate 
of the draft constithtion was stil} hi doubt, assigned to Louren^o 
Marqi*es ,50 to .55 % bf ,ihe import trade to the Rarid, and (with 
certain excfiplitnis) forovided .for free trade in native products 
between the Mozambique province and the Transvaal, Ibe 


Portuguese further agreed to facilitate the recruitment of nativefe 
in their territory for work in the Rand mines, and in consequence 
Kaffirs were obtained in sufficient numbers to replace Hhe 
Chinese coolies as they were repatriated. Ibe agreement was 
to last teri years, and provision was made for its recognition 
by the government of the Union. The native protectorates, 
Basutoland, Swaziland and Bechuanaland had been left by the 
South Africa Act under direct imperial control. As to Natal and 
Ziiluland, there was a disposition to leave to the new govern- 
ment the task of dealing with the natix^es therfe but both the 
Transvaal and Natal adopted an Asiatic exclusion policy which 
gave rise to much friction. In the Orange River Colony, 
General Hertzog aroused much opposition by administering 
the education act in h way which forced the teaching of Dutch 
in a rather arbitraiy fashion. This was a point of importance, 
inasmuch as, by the Act of Union, elementary education was left 
(for five years) in the hands of the provinces. The divergence 
of views was so great that shortly after the linion had been 
established private schools were opened in opposition to those 
of the provincial administration. 

Ih the autumn of 1969 it became known that Lord Selbome, 
whose services in bringihg about the union were generally recog*- 
nized, would not remain to represent the Crown in in- 
augurating the new form of government, and the choice 
of the British government fell on the home secretary, * 

Mr Herbert Gladstone (who was in March 19x0 created Viscount 
Gladstone of Lanark), as first governor-general of the Union. 
Lord Gladstone had the re.sponsibility of summoning the first 
prime minister of the Union — a task rendered more difficult as 
the decision had to be taken before the first election to the 
Union parliament was held. There had been a strong agitation 
for a coalition cabinet, and negotiations took place to this end 
between General Botha and Dr Jameson. These efforts ended 
in failure. They had met with the determined opposition of 
Mr Merriman (the Cape premier), of the Orange Free State Boers, 
and of the Bond, which had lost the counsel of Hofmeyr. That 
typical leader of the Cape Afrikanders had died in London, 
whither he had gone as one of the delegates to lay the draft con- 
stitution before the British parliament. Towards the end of 
May, Lord Gladstone called upon General Botha to form a 
ministry, which was constituted from the ranks of the existing 
cabinets and included Natal ministers as well as .strong 
Boer partisans like Mr Fischer and General Hertzog. m 
Merriman declined to serve under General Botha. The formal 
proclamation of the Union took place on the 31st of May. 

The first general election, held on the 15th of September, was, 
perhaps inevitably, fought to a large extent on racial lines. 
The Dutch Afrikander candidates stood as “ Nationalists,’’ while 
their opponents took the name of Unionists. In Natal the British 
section of the electorate (four-fifths of the whole) preferred to 
maintain an indepeadent attitude. The elections, which resulted 
in a Nationalist majority of 13 over all other parties, showed that 
the Unionists were stronger than had been thought. They secured 
37 seats, while 13 were held by Natal Independents. The polls 
were remarkable for the defeat of three ministers— General 
Botha (by Sir Percy Fitzpatrick) at Pretoria East, Mr Hull 
(by Sit George Farrar) on the Rand, and Mr Moor in Natal. 
General l^tha decided to retain office, and scats for him and 
Mr Hull were found by means of by-olcctions. Mr Moor was 
nominated to the senate, as were, among others, Mr W. P. 
Schreiner arid ex-President Reitz (who became president of 
thai body). On the 4th of November the firist session of the 
Union Parliament was opened by the duke o| Coririaught. 


BiblioorapAy.^ — I. General Descriptions, Triiveland Exploral^lon. 
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of A frica I2 vols., 1830); R, Moffat, Missiohary tmfUfs and 
penes inS. Africa (1842) ; Sir F. Oalton, The Narrative of ait Bxplorer 
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SOUTHALL NORWOOD, an urban district in the Brentford 
parliamentary division of Middlesex, England, suburban to 
London, 12 m. W. of St Paul's Cathedral, on the Great Western 
railway. Pop. (1891 7^96; 13^200- Brickfields, 

flour-mills and chemical works are established in the district, 
which is also largely residential. The Grand Junction (Tanal 
serves Southall. Cattle markets are held weekly under a grant 
of William III. The Elizabethan manor-house of Southall 
remains, and the parish church of Norwood, though greatly 
restored, has Early English and Decorated portions, a canopied 
tomb dated 1547 and brasses of the 17th century. 

SOUTH AMBOY, a city of Middlesex county. New Jersey, 
U.S.A, on Raritan Bay at the mouth of the Raritan River, 
about 27 m. S.W. of New York City. Pop. (1900), 6349, of 
whom 1700 were foreign-born. It is served by the Pennsylvania, 
the Ontral of New Jersey, and the Raritan River railways. 
A railway drawbridge and a traffic bridge across the river 
connect the city with Perth Amboy. South Amboy is an 
important point for shipments of coal from .the Pennsylvania 
mines. The Pennsylvania Railroad Company and the Sus- 
qudianna Coal Company have coal docks here and the latter 
has great storage yards. Among the city's industries are the 
mining of clay and sand, and the manufacture of terra cotta. 
South Amboy, originally a part of South Amboy township 
(mcorporated in 1798), was laid out in 1835, was incorporated as 
a borough in 1888, and became a city under a general state law 
in 1908. 

SOUTH AMERICA. The early physical history of the South 
American continent as recorded in the rocks has been exten- 
DtvFMpjuMf lively obliterated or greatly obscured by the events 
of the of its later history. The early land areas are supposed 
CooflMf. to be only approximately suggested by the present 
exposures of granite and gneisses. The largest of these old land 
areas is along the east of the continent, extending with a few inter- 
ruptions from the mouth of the Rio de la Plata to within a short 
distance of the mouth of the Amazon river. North of the present 
Amazon valley and occupying the present highlands of Guiana, 
norSi-east Brazil, and south-east Venezuela was another one of 
these old land areas— -a large island or a group of islands. A 
chain of islands extended from the Falkland Islands along 
what is now the entire west side of the continent. Upon these 
ancient shores were laid down the sedimentary beds of the 
Caml^ian seas. At the close of the Cambrian period the 
continent was elevated, many of the former islands were joined 
toother, and the continental land area was considerably 
enlarged. Ihe Silurian seas, however, still covered the basin 
of the Paraguay, extending from the Serra do Mar on the 
Brazilian coast to the axis of the Andes on the west, and 
covering at the same time a considerable part of the basin of 
the Rio Sfio Francisco, flUing the straits between the Andes 
and the Matto Grosso hkhhmds and opening east through the ; 
region now occupied by the lower Amazon yallfey. j 

During the Devonian period there was a 'still further enlarge- 
ment of the continent through elevatiem and the joining of 
islands, and ^e disappearance of the bid Silurian sea in the basin 
Of Ae Rib Si, 6 Tmimco bn the east of the conrinent. In earlv 
CadiiMiiisroiii the aea stiU ooveied a narrow belt throegh 


the lower part of the Amazon valley, and part of what is now the 
Andes lying south of the equator. During Permian times the 
basin of the Paraguay and the south-east coast of Brazil ^was 
covered with lagoons and swamps in which here and there coal 
beds were laid down. At the close of this period molten lavas 
broke through the earth's crust and flowed over and buried 
large areas in what is now Paraguay and south Brazil. 

There was a general depression of the continent during the 
Cretaceous period and the ocean covered most of the contment 
as we now know it. The Serra do Espinha^o along the east coast 
of Brazil was above water and the coast-line between the Rio de 
la Plata and Cape St Roque was little different from what it is 
at present. But through the highlands of Brazil from near Per- 
nambuco west there was a broeid sound containing many islands 
extending to the base of the Andes and possibly connecting with 
the Pacific Ocean. In the extreme north there were also many 
islands, bays and sounds, while a continental mass occupied the 
region of the Antilles. To the south the Atlantic Ocean filled 
most of the lower Paraguay basin and washed the eastern bases 
of the Andes. There was shallow-water connexion during this 
period between South America and southern India, through the 
Antarctic regions, probably by way of Australia. 

In Early Tertiary times great changes took place in the 
geography of South America. The contment rose much higher 
than its present elevation, the coast lines were extended ocean- 
ward, and the continent was considerably larger than it is at 
present. The Abrolhos Islands on the east coast of Brazil were 
then a part of the mainland and the seashore was some 200 m. 
further east. The Falkland Islands were also at that time a 
part of the continent, and South America had land connexion 
through the Antarctic regions or through the south Pacific 
0('ean with New Zealand and Australia, and through the West 
Lidies region with Cuba and North America. Toward the 
I close of Tertiary times the continent sank again beneath the 
I ocean and salt water flowed into the Amazon and Orinoco 
valleys, turning the Guiana highlands again into an island or 
group of islands, and again separating the continent from 
tend connexion with other continents. The valleys of Rio 
Magdalena, Rio Cauca and Lake Maracaibo were bays that 
covered large areas of adjacent territory. 

It was during the Tertiary period that the continent took on 
j its most characteristic features. Volcanic activity culminated; 
the Andes rose from low ridges and islands near sea-level to be 
I one of the greatest mountain systems of the globe. This elevation 
was partly due to the uplifting of the continent en masses partly 
to faulting and folding of the rocks, and partly to the pouring 
out of lavas and the accumulations upon the surface about vents 
of other volcanic ejectments. This volcanic activity was not 
confined to the main range of the Andes, but extended into 
Venezuela and the islands along the north coast, to the plains 
of Patagonia, the highlands of the Parond basin and as far east 
as the islands of Fernando de Noronha. In recent times volcanic 
I activity has greatly diminished over the continent and has 
entirely ceased along its eastern and north eastern parts. The 
great elevation and depression of the continent de^ly afiected 
the climate over certain large areas. Fexr example, .along the 
east coast, where winds blew on-shore, the rainfall was greatly 
increased during the elevation, while later depression 
brought about a corresponding diminution of the rainfall. In 
Pleistocene times the south of the continent stood somewhat 
lower than it does at present, so that the ocean covered the 
. plains of Patagonia and La Plata. During the glacial epoch the 
south, of the continent and as far north as latitude 27 ° on the 
west coast was covered with glaciers that flowed down from 
the high mountain ranges. On the east side of the mountains 
the glaciers did not extend so. far north as they did on the 
! west side. The glaciers through the high Andes werealsq Ipzgw 
and longer than they are at present; there were no glaciers tn 
the ehstem or Brazilian portion of the continent. 

Physical Qeography South American conrinent rises 
abrup% from w ocean floor along nearly all of 4ts coast, but the 
stfepneii of the cpntlaetttal , margin is more marked on the 
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wtutorn than on the side. Fsom ^ the Isthmus 

Panama, a xliaiance of 3000 m., the great Andes themselves 
, hut the upper or suhaerial portions of mountains whoso 
hasea are 10,000 ft. below the surface of the Pacific 
» Ocean. South of Valparaiso th^ io,ooo-foot contour 
lies tveU out from the coast, but op|)OBite the Straits of Magellan it 
approaches witlun 150 in. of the poast-line. On the east side of the 
Continent the 1 poo-foot contour passes to the east of the FalklancI 
Islands showing that this group stands upon a submerged shelf or 
ihbuldec of the continent. From the mouth of the Rio de la Plata 
nprthvuard the |ooo-ioc>t sulnuarinu contour keeps at a distance pf 
frpm 30 to 130 m. off the shore nonrly tp £lahia, frazil; from Bahia 
nprthward and around Cape St Roque this same contour is close 
inshore, and the ocean -floor sinks abruptly to a depth of 5000 ft. 
Norlh-wost of Cajie St Roque the continental shelf of shallow waters 
widen^^ until opposite the mouth of the Anuiison the looo-foot contour 
is 300 m. off the coast. The broad shelf follows along this part of 
the coast as far as the islaqd 01 Trinidac}, ^est of which it narrows^ 
though the islands along the northern shores pf Venezuela all stand 
upon and form parts of this shallow continental shelf. 



The strikintf ‘features of the land r^ief of South America are^ (j) 
The great movAtain dmin with its aocompanying xiazrow 

plfthl ly4ag 'hPtwm it the Pacific Ocean, (a) The 
Btarihan .plateau with the Sierra do ^^ar and Seira dp 
Fsplpnaco* neat' the Atlantic and spreading westward 
astd northward to the he^ of the continent. ( 3 ) The highlands 
of Cuiana and Veneniola between the Orinoco and themoum of the 
Ai|ia 4 C!f^^v( 4 } Tho lowlgAidg that spread out alpr^ the three i^n 
linos .^mtinental ch^n^, namely the Orinoco, the Amazon 
and the p^r^uay oaains. 

. The ph^c9 features of the west coast are bold, and, in many 
parts, eKtrerndy picturesque. Frem Cape Horn, where the peaks 
of the .southern end of the Andes form thp islaa# of 

Tierra de| Fm^ to the Isthmus pf panama, , the great Cardljlera 
follows the cqast-llne closely and at an'evpn distance frem if. The 
16w coastal b^tbetwe^ the oedan anid themoluntains has an average 
wdidth eliilhoiri 40 m., and on rare qcdisiOiiis, when the weather is 
favourable, the ipotintains are visiWe sfrppi ths sea nearly aU thg; 
way from the Straits of Magellan to Panama. South of 41^ S. the 
coast is characterized' by a vast system Of fjords said islands, probably 
produced by the recent stfbmer^nce of a mountain ^stem and the 
coasequent'laiMon Of its^stoep^rided ^Meyh by the ocean* The 


many islands along thisjwrt of the coast, kohiidlngiChikia, 1Velling4 
ton and the Tierra del Fuego group itself are but the hi§^ poftkiiui 
of these mountains that have remained above water, while Smyth 
Channel and the other sounds on the west coast and the Straits 
of Magellan 400 m. long and 4 to ao m. wide, are the submerged 
valleys. In Smyth Channel at many places the glaciers flow noasly 
or quite clown to sea-lcvol. Some of the islands are stogp^eidud, 
barren and uninhabited peaks rising to an elevation of 4000 ft. aboird 
spa-lovcl. North of 41° S. the west coast is but little indented, and 
there arc but few good ports. Along the northern part of iiie 
continent from Guayaquil to Panama the coastal belt is covered 
with tropical vegetation; but from a tittle south of Guayaquil 
to 50° S. much of the coast is a sandy, arid and barren idkali 
desert. Across this arid belt flow the streams that descend from 
the high mountains, and along ^ese are fertile valleys. Many 
of the smaller streams, however, do not readi the sea but diy up 
on their way across the arid coastal plain. 

The Cordillera is a broad ridge upon which rise many great isolated 
peaks. Near its northern end the range divides : oim bra^i t|ie 
Western Cordillera, continuing northward liear the coast; ^fibWerida 
branch swings eastward and ends with the northern side of the island 
of Trinidad, wliile a third division, thofiij^rra de porijai runanprth- 
ward between the valley of Ma^lalcna and Lake jMaracaibo* 
Tlic western slope of the main Cordulcra i^ steep, and is scored by 
narrow steep-sided valleys; the eastern slope is usually more gentle, 
and the vallejrs are less precipitous. U^n the Cordilleran ridge 
rise many of the highest peaks m the world. The following are somvi 
of the most noted, with their elevations : — ^ 


Peak. 


Aconcagua • 

Mciroe4a;ripi , 
Tupungato 
lll^pu (Sorata) 
Illimani . • 
Clumboraso . 

Juncal . • 
Cotopaxi • • 

Antisana . • 

Cayambo « • 

Tolima * • 

l^sti f « • 

Maipo . . 

Sierra do Santa Marta 
Pichincha .... 


Country. 


Argeoitiiia 

Argentina 

^?ivia 

Bolivia 

FiCuadpr 

Chile 

Feu^dpr 

Ecuador 

Ecuador 

Colombia 

Ppm 

Argentina 

Colombia 

Ecuador 


Elevaiioni 

Snow-line 

(approximate). 

ft. 

ft. 

a3.u8p 


a?*3i5 

— 

31,55u 

T" 

21,500 


' 21,030 


20,545 

l(3i,70O 

2o,i^p. 

— 

10,613 , 

15,500 

re, 335 

10,000 

I9,i!86 

15,000 

118,300, 



- 7 - 

17,670 

— ' 

16,640 

— 

13,018 J 



on the west side. Of tiae Andean peate those of Ootoimxi, Tungu.- 
ragua,Maipo and Sangaiaro the highest active voLoanocs in the woiikl* 
There are many glaciers in the Andes even beneath the oqijiatQn 
itself; and thoi^h these glaciers are sp^U aiid ,to 

the highest peaks, tpward its southern end mpng Smyth CftanncJ 
and in the Strait of Magellan, they afe'largc and flow far down the 
slopes, and at soveml places enter the sea. 

The pastprn ride pf the opntipqnt w ip strong physical contjmri; 
with the western. North of the Strait ,of Magq^n fhe coagt ia 
as fqr as the northern part of Rio Grande do Sul. From latitude 
Z9® 30' to I9® 30' the SerTa do Mar makes this the moat picturesque 
portion of the east coast of South America. The mountains riso 
in mjaqy places directly frpm th? 4oaah<VP to PP ?lewatipn of ?ooq, it 
In pla^?i these fores bare grfflite W/fife whi|e in pfiheiy thpy arc 
covered from base to summit with the mosif luxufhint tropical 
vegetation. On this part of the coast are some of thb finest and 
most beaurifui harbouzB in the world, notably bhoBe of Rio dt Janeiro, 
Santos ftRd Victoria, fopmpd by h dqjwfiislon thai^ suhwerged, the 
coastal v^ileysr 

The rabgp or group of mountain Ranges know^ undqr the general 
name of sbrira do Mar falls away toward 'the north arid \ireri: iri a 
gently slopiim platoon commomy' called' tire ftraziRan highlands. 
On this Rrariiian plateau highest ppipitei of which elfivatiqna 
are haoum are as foUo^i;? 


Peak. 

Brazilian State. 

Eleveltion. 

Organ Mountains • . 

Ftaade !* i^* • . • 

IXSiXUDB « • • w * 

Itacploml. • f • • 

PyrerieoB . i . * * 

»>■> -fi 

' IGiodtf Janeiro 
< FripiriteiSaiato, 
MmaaGerattB 

' 1 ^* ' 

1 «7)n» ' . 

‘.n 


Npyth iqf .ltttitudP 
|cpaat ic ^ow .as. W 


, 17’ ^ .y , 

otthea^atoiiitetiri 
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/by ^ *50 

high whipb COfitinDC with o^cmiqW hit^Ptions to the mou^ 


STh6 A»: covered wifh | c 

'{^d dirndl. Ftom the MolliOi Id&tids UMbward to londtud^ ; ^ 
37® west of Qipe St Raiuo, thereoffe anatty coigd reefs, isozne^of them | ( 
several niUes ofC shore a^d msAy .miles ;hi length and prcadtli, while , i 
in other places they follow the coastline for a hvmdred miles or more , % 
with a‘f£v interruptions, now topching the sho^, and now standing ( 
oat two' or throe miles from the land; Along the parts of the coast ; j 
whfise the coral reefs occur are also reefs of hard sandstone that are > < 
.«ft€a nastahon for coral reefs. These stone reefs stand like artific^ ] 
walls -or breakwaters across the mouths of the smaller rivers and the J 
diokod up valleys, and thus form several important ports on the ’ 
north'-oasr coast *. such are the ports of Pernambuco, Natal, Porto j . 
Seguio, -and others of minor importance. North of the mouih ^ : 
of the Amaagn the coast is low^ much of it is swampy, and all of it i i 
is forest-covered as seen from the ocean. This low coast extends , : 
as far north and west as the headland north of the Gulf of Pana ; < 
whew the Merida or Venesuelan branch of tlic Andes reaches the t < 

soa. i 

In soafbern Venezuela and Guiana and northern Brazil is a plateau 
commonly known as the Guiana highlands, above which rise several 

peaks. Elevation j 

ft. I 

Rornima ...♦••••• ? 74 C 

Ouida * • 

Maraguaca 

Turagua oooo 

Tills region is mostly forest-covered, but it contains also 

large areas of open grass-covered plains. . 

Earthouakos occur throughout the entire length of the Andes j 
the shocks are sometimes of sufficient violence to do serious damage 
to cities and towns and to destroy many lives. Such disturbances 
arc almost unknown along the Brazilian side of the contment. 

The eastern coast of South America has remarkably few islands, 
and these are mostly small, except Trinidad off the coast of Venezuela 
and the islands of the Marajd group in the mouth of the 
/ateadf. 4 niazon. Trinidad (area. 1755 sq. m.) is separated 
fmrn thd continent by the Gulf of Pana. Along the norths edgo ' 
of the island is a range of mountains about 3000 ft. lugh. which are 
ceolorically the eastern end of the Cumana range of the Vonc^olan 
nuinfend. On the south side rf this ^d is tSo i^ons mteh^ 
--the most extensive deposit of asphalt known. West and north of 
Trinidad, and lying farther off the coast, are sovOTal small islands of 
historical interest and commercial importance : Tobago, mrganta, 
BlanouUla and the Curavao group. Off Cape St Roque (230 md w 
the ^^11 Fernando de Noronha group of volcanic isknds. Tlip 
m^ir\ island ha.H an area of only 12 sq. m. Though this island is 
separated from the mainland by a channel i3,ow ft. deep, it really 
Stands upon the submerged comer of the South Amcncan wntinent. 
The Rocas is a smaU iSand 80 m. west of Fernando de Nottinh^ 
The Falkland Islands in lat. 51® cover an area of 6500 so. m. ; their, 
shores to indented by long tortuous channels that Imve the appear- 
a^ omving been macleby the depression of a hilly tad Si^ace. 
One of these channels separates the two main islands. Mt Ada^, 
the hmhest peak on the group, has an elejration of 23<^ ft. The. 
grou^taads upon the submerged ©dgo of the 
ft is Separated by ,a shallow sea. Its ^d fauna show that it 
teas fotm^ly a part of the mainland. The Tkorra dd 
of as well as the many islands both large and small that 

w ™fer nor^th aslatitod, tte hi^r 

portions of the continental margin left above water this part 
thfecontinettt was depressed. The i^nds of Juan Fernandez in 

the sameJatitude as Valparaiso, ^^he 

under the equator are the only others on the west coast 

Ortooco and the Patagnajr or U Plata riw 
watamt. jointly dxata an area of 3,686,400 »q. m. LflWropoj^ 

^ but veit laree anditaportadt stroama are th« Ifogaaltna 
'***•"• in the £Meq,ulbb in British G-aji»Md tto 

laj^^ wthe Soiltlh Am^can rivets, but it is the bi the 

. Excetrt atubiffos the, Alntoh jS noi^bew eoimned 


Obidps. Velha Pobte, 

topped lulls are, visible from ^e rlVer. The bank^f 

of its side channels are everywhere covered vdth a TO®® 

The vAlley, however, is not pll iorcst-oovered. 

Oyapok on the Guyana frontier a *c«cfe ^ 

interrupted only byfthe wooded banks 

north side of the Amazon for about 500 m. and extend nlto 

Guiana and tlie region of the headwatwspf ,Wo Brani». fhe 

Amazon basin opens broadly nprthwa^ connecting with the 

drainage across a low watershed, while on t^ 

bv a tow divide from the Paraguay basm. ^e Orinoco rises In^e 

hiahtads between Venezuela and Brazil, flows postward and 

wwd wound this elevated region Md thw 

Atlantic, Along it» lower course the banks 

with dense forests: in its upper course Ihe tnountainouS htalandfi 
Tre visible along its right bant ^Wleon IWUs^aWjvgrtStre^^^ 
flat, treeless, grass-covered plains tbnt extend to the f^t-hiUs of 
Cordilleia de Merida. The mam stream is navigable during a part 
of the voar for a distance, of Jooo m. or more. .. *» 1 - 

Undefthe name pf Rio de la Plata, mny 

+Vks» PiLra.cnid.v. which ciiter tho Qccan through .the .I^ ^ata 


the Paraguay or Ea Plata basin ® 

arid regions on the west are xuore OT 
the rainy forest-covored regions of Brazil are all 
^ upper Paraguay is a sli^ggish stream winding gito- 

^verTplains Sotted over wIOi .palm tr^s. aWc rise £ few 
isolated j^s like so many istads m a great ta?. Tbe 
as a vast^in. almost perfectly flat, covered ^ 
and much of it with water, lying along ^he west Sldd Of Rid 
Paraguay in northern Argentina and m . s 

The Sao Francisco, the tagest river that ta wholly ^ "Wl, 
■rises in the highlands of Minas Geraes to latitude 21® jand flows 

north-eastwMd parallifl with the 


Xng fts lowef course yearly to tSla«8 (rf *?«’«“ 
from Us mouth, and also above the falls. 

.leua is a crooked mudt^y stream about 2000 m. long rad 

^Mosro?th^iakes of South .^erioa Id hgt to 

Andos or along its base, take Titicaoa « BoUyja w, m aspect bf ^ 
elevation and position, the moot remarkable Of U^ ^ Lttm, 
in tho world. Its surface fs ia,S 4 J a# -aa « 

it has an area of nearly sego sq. m. and “ 
and nover freores over. This 1 ^ diaohargos Into » maJp 

to have no outlet take Junin or OflntMcttcha to 'to 
plateau, east of limn, has m altitude ^3i38o ft, S^ 
of 200 so. m. Along tho eastern base of the AndOs m aoutiiOT 
AxgentiS is a series of lakes whose barins were pto^bly 
the alacieTs that formerly flowed down from the. mototeuw to t& 

flood-plains of to gt^t nvw_ of »««' J”* Sa 


of the coast and the closing pf the open mouths ot esmanM tmis 
foroSi or by sand barri^eaches thrown up by to J®^ 

Laaoa 008 Pa^U southenr B»»l tod mtoy SmalW^nes on to 
Brai^ coast t»l“ 

l 4 wtonow-necked bay like those of Km> de Janerio haH BoUf,, 
ra&er a true lakou w*. a 

nent has therefore furnished an unusually Urge nuUber of to wori« 
i useful tiltots. Among tose are several valuable. .vqddfc t»W«- 
1 y.rsd'i'rsn nrti'ii.f’rk. mandioca. nincanDlCs 


niDducmg plants, cotton, , potato^ tomatq, ^ mandipM.,^ 

rincM^ ip ec ac Vegetable ivory, coca, the chocolatO piaisk 
I Sd*I»aiagukyan *Othcr tropical and^ 

' as coffee sugaip-cane, oranges and wnanas have be^ iktrodued! and 


'^^oS S ^ flmsani, vallw mw be taken to tito 

of the mSst tiwphial valWys. 

srith imdevgrowit)i as to be ahnoAt imjpenetmWe* , Palnif > to 
i to most «l»»c^i?i 8 to,#i 4 IwW J® 


j tne most 

tawS^trnSm «dn; but spring like tatofrom tke mnndrsototo 
tUo loot or Uwlw fn dUmeler, -rihfle; ««w» ore m slendet^m «Ujd 

-iiijffftjpffrt'ijMi. plants lof tiie'Pp0lt4l^SsiHie'hava,jS>A^^n^tf^||ppe^^^ 

j; tw'thev to 


loqgdfs' 


^mbhd 

iatada 

ForAhe 


^ ^^arebi<toVtoAtotol tt nS^hero’eofiflned 
EtotWcaTbnt It Bpi(*»MlB &rtt ■■Vast ao«Wl»^aHi airi flws 
carttot toJhSh.'totntoBs <« 
bSo^ih uadh otor, no totto^un ^to - yi |^ ^152^ 
lUrttaguish to main c^ri. 'A<2Si*S» iWS ^ 


0 ^ like a tokt ffeshi-'ti^^ef to^Ued with 
t Val%‘^th a 3 ^'rTOtar'Jta'i» 6 ;l» 
d hlottg the stlfeto i» tar, ;fliff,fnartwand 
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the lii^h tabjo-lands of aouthem Brazil, however, the araucarian pine 
grows m beautiful forests as far north as Barbacona in the highlands 
near the headwaters of Rio Sao Francisco. In the north-west of 
the continent the western slopes of the Andes are covered with a 
dense tropical vegetation, while on the cast th^ slopes are compara- 
tively bare. In the high mountains the flora is scanty and bears 
a general resemblance to that of the temperate regions; 6o % of 
the genera are like 1 hose of the temperate zones, but the species are 
peculiar to tlie Andes. In the south of the continent plant life is 
necessarily less tropical. 

Fawna.— The fauna of South America includes a large number of 
species but relatively a small number of individuals. With local 
exceptions this seems to be true of all the forms of life within the 
tropical portions of that continent. The land mammals arc nearly 
all small; the tapir is the largest of them, and is found only in Ihe 
northern two-tmrds of the continent. There are many species of 
monkeys, all of Ibem arboreal in their habits. The only reptiles 
that are at all abundant are lizards, and in some places alligators. 
The alligators do not extend south of the La Plata region. Of snakes 
ouly the boa constrictor and the water boa are large, and those, like 
all other kinds, arc not abundant. Certain ruminants having long 
woolly haic are found only in the high Andes; these are the llamas, 
alpacas and vicuAas. The llama has been dome.sticated and is used ' 
for carrying small burdens. The condor, the largest living bird of 
flighty, inhabits the lofty Andes. The insects of flic highest moun- 
tains are related generically, but not specifically, to those of the 
temperate latitudes of North America — a fact understood by biolo- 
gists to mean that there has been no migration across the inter- 
mediate region since the glacial epoch. Owing to temperature and 
climatic conditions the life forms of the high Andes, whether animal 
or plant, are more nearly related to those of Ihe lower regions to 
the south than to those of the lower regions to the north. 

The fresh-water fish fauna of the Amazon region is the richest in 
the world. The distribution of species shows that there has long 
been direct communication between the drainage of the three great 
river systems, namelv, the Orinoco, the Amazon and the Paraguay. 

Inhabitants , — At tne time of the discovery of the South American 
continent by Europeans, the races inhabiting it differed greatly 
among themselves in customs, languages and civilization. They 
had then generally developed the arts of spinning, weaving and the 
manufacture of pottery, and locally were skilled in certain kinds of 
metallurgy, 8cul|iture, architecture and agriculture. These abori- 
ginal peoples Iiavo necessarily been profoundly affected by the inva- 
aion of European races and the imiiortation of African races, but 
in some localities their descendants still form the bulk of the popula- 
ti<m, and the native American languages are still spoken. 

Immediately after the discover of South America the western 
and northern portions of the continent and the region of the Riu do 
la Plata began to be colonized by Spaniards, while tne eastern portion 
was colonized by the Portuguese. To these races were added 
Africans, for many years imported as slaves, especially into Portu- 
guese tQrritQi:y. Of late there has also been a large immigration 
of Italians ii^to Argentina and southern Brazil. In Argentina about 
x8 % oi the population is forcign-bom, and of these 56 % are Italian, 
,22 % Spanish; and 1 1 % French. In Chile only 2 *3 % of the popula- 
tion is of foreign birth. 

Spanish is the language of the country from the eastern end of 
Venezuela through all the northern and western parts of the conti- 
nent, npd over a large part of the Paraguay basin. Throughout 
Brazil, which covers little less than half 01 the entire continent, the 
language is Portuguese. South America tfi therefore pre-eminently 
a Latin continent; its few British, Dutch and German colonies count 
for less in groat onsomble of its population than do the depleted 
aborigitial races themselves. 

PdiHcal GsogfflpAy.— The continent was first visited by Euro- 
peans in 1498, when Columbus upon his third voyage touched 
at the mouth of the Orinoco. Other navigators 
‘ shortly followed and sailed along the northern and 

eastern coasts, and by 1509 the coast had been visited as far 
^uth as the Rio de la Plata. In 1513 Balboa discovered the 
Pacific Ocean in the Gulf of Panama, and in 1520 Magellan 
{properly Magalhaes) passed through the straits of Magellan 
the Pacific Ocean. Inland the earliest explorations 
fckllowta Amason river; but aside from the discovery of the 
size, caur<^,,and eWacter of the river and its immediate shores, 
they were of but little importance. Great impulse to exploration 
and development was given by the.silver mines of Peru and later 
by the di^dv^ of gold and dhunonds in the highlands of 
Brainl* 

The early settlement of South America by Europeans began 
shortly after the discovery of the continent. These settlements 
wete,)4nriginally colon^s^ und^^ the control of Spain and of 
j and they rem^ed for ^bme tiiAe dependencies of the 

mothei countries. Eventually, however, they became ind^en- 


dent. For many years most of these countries were more or 
less disturbed by internal dissensions and revolutions, but in 
process of time, and as industries and commerce have become 
better established, the governments have become more stable. 

The political divisions of the continent are best seen upon an 
ordinary map, and verbal descriptions of them tire therefore 
omitted. Brazil is the largest and most important single country. 
The bulk of ihe remainder is divided into several Spanish-speak- 
ing republics that border the continent from Venezuela on the 
north to Patagonia on the south, while between Venezuela and 
ihe Brazilian frontier on the north-east are three comparatively 
small countries known as British Guiana, Dutch Guiana and 
French Guiana. These Guianas are the only places at which 
colonies under European control are established on the mainland 
of South America. There are, however, a few islands that belong 
to European countries, such as Trinidad, Tobago and the Falk- 
land Islands to Great Britain^ and Curac&o, Buen Ayre and Oruba 
to Holland. 


Jndusifies and Commerce . — The industry that gave the first great 
impetus to the settlement of South America by Europeans was 
mining. The silyer deposits oi the Andes awakened 
Ihe cupidity of adventurers shortly after the discovery tnming, 
of the continent, and large numbers of Spaniards poured into that 
region. The mining of silver that had begun in tliat part of ihe 
world in prehistoric times has continued down to the present day. 
The Potosi mines of Bolivia are supposed to have yielded in all over 
a billion and five hundred million dollars' worth of silver. The 
guano of the coast of Peru and the nitre beds of Chile are now, and 
have long been, among the most important and valuable natural 
deposits of the kind in the world. In the world's production of 
borax Chile ranks third; in the production of tin Bolivia ranks 
third. 

In 1693 gold was found in the highlands of Brazil, and within a 
few years Minas Geraes {” General Mines "),las the mining district was 
called, came to be the leading gold-producing region of the world. 
The mines reached their greatest productiveness between 1752 and 
1761, when the annual yield was worth about six million dollars, 
rmring the early period most of the gold came from placer washings. 
Many mines in the hard rocks have been opened, some have been 
worked out and exhausted, and some are still in operation. The 
tot^ gold production of all South America for the year 1895 was 
estimated at about $13,000,000. 

In 1729 or possibly a little earlier diamonds were also discovered 
in the gold districts of Brazil, and a fresh impetus was given to 
European immigration and lo the importation of African ^ves to 
work the mines. From that time down to the discovery of diamonds 
in South Africa Brazil was the leading producer of diamonds in the 
world. The diamonds are found in three widely separate districts : 
in the state of Minas Geraes in the vicinity of Diamantipa, in the 
state of Bahia in the vicinity of Len96e8, and on the headwaters of 
the Paraguay River in the state of Matto Grosso. The Bahia region 
also produces carbonados, or the black diamonds used in the manu- 
facture of diamond drills. The best estimate possible places the 
market value of the diamond production of Brazil from 1729 to 1885 
at $100,000,000. Of late years Brazil has led the world in the 
production of moimzite, which occurs on the coast of Bahia in the 
form of beach sands. In 1^5 the oui^ut of manganese by Brazil 
was second only to that of Russia. .There are enormous deposits 
of iron ore in Minas and SSo Paulo, though but little developed at 
present. The agates of southern Brazil are famous. 

The forest industries are chiefly such as depend upon the natural 
products of tropical forests. They include the gathering of rubber, 
cacAo, coca, ipecac, balsam copaiva, cinchona bark, . 

palm fibre (piassAba), brazil-nuts and Paraguay tea. 

The bulk of the world's supply of cac^ comes from 
Ecuador, Brazil, Venezuela and Colombia. There is much wood 
suited for fine cabinet work, but the facilities for supplying such 
woods are limited. The agricultural industries are chiefly those 
suited to tropical cpuntrie.<L Those that have reached the greatest 
development are the growing of sugar caffe and the xnanufacture 
of sugar, and the growing and preparation for iffarket of cotton, 
coffee and tobacco. Sugar is made mostly near the sea-Coffat from 
near Rio. de Janeiro .porthwaffl alpng the eastern aide of the 
continent* Cotton is g^owh in the intmor Item l^hia northward, 
while the chief coffee-producing region is in the Brazilian stfftM of 
P^uio. Rio de Janeiro, MinaSi ^wirito Santo and Bahia. Wheat 
is one of the chid agricultural products of the Argentine Republic. 
The most imporiapt j>ani;bral indu|strifcs are in the region abfmtthe 
Rio de la Plata, where wool growing, and stoc^-raiinn^ hA^^'f^fi^ 
a marvelloffs devdopmenf* u . ' > 

The manufacturing Industries are necessarily ^^eloped 

as those of older countries. , Ip . the ear}/ px 

,the South American c^loniea tne home pountr^es/Wde" 


interested .in the bn 
manufacturing in the < 


by 
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direct legislation, Mrhile trad^ with other than the parent countries 
was prohibited. For some lime after the independence ol the new 
countries, facilities for manufacture and transport were poor, while 
the lack of established commercial relations and facilities retarded 
their growth. The development of manufacturing industries has 
been more marked of late years, though internal development is 
still retarded by the lack of highways. 

The exterior commercial relations of South America were at first 
naturally and necessarily with Spain and Portugal. In time other 
European countries established relations with the rising 
South Amca-ican cities, the relative importance of Spain 
(commerce, Portugal in Soutli American commerce has greatly 
diminished, and the bulk of trade is now with other countries. 


Exports and Imports of Three South American Countries 
(In millions sterling, annually c. 1906-1910.) 


Argentina - 

Chile . . ■ 

Uruguay . 

Imports from 

Exports to 

United Kingdom . 20 
Germany ... 9 

United States . . 9 

United Kingdom . 6 

Germany ... 5 

United States . . 2 

United Kingdom . 2 

Germany . . . i -i 

France . . . . i 

United Kingdom . 15 
Belgium .... 8 

Germany .... 8 

United kingdom . 11 
Germany. ... 5 

United States . . 3 

France . . . .1*5 

Argentina . • 14 

Germany. . . . i 


Chief Exports of Three American Countries 
(In millions sterling.) 

A A .... fAnimals and products 

Argentina . ’(agricultural products 

/Coffee 

Urazil . . ^K„hber 

Chile , . {copper 


.SWf/ewowf.- The continent as a whole is but sparsely settled. 
The total population in 1905 was reckoned to be 38,482.000. About 
half of it, including all the most inaccessible portions, had a popula- 
tion probably not much exceeding what it had at the period of the 
discovery. It averaged five persons to the square mile, while in 
North America it was 13 and in Europe 104 to the square mile. The 
most thickly populated parts arc on and near the sea-coast. On 
the cast seaboard a more densely populated narrow belt follows the 
coast from near Natal just south of Cape St Roque to and south of 
Buenos Aires. About the cities of Pernambuco, Bahia, Rio de 
Janeiro. Sio Paulo, Rio Grande do Sul, Montevideo and Buenos 
Aires the areas of greater density widen, and. in some instances 
(notably near Rio de Janeiro, Sao Paulo and Buen s Aires) extend 
inland for several hundred miles. The considerauly populated 
bdt begins on the west coast about latitude 42® and follows 
northward and eastward to the island of Trinidad on the Venezuelan 
Coast, though there are stretches of coast almost entirely unin- 
habited. Several of the largest cities of South America compare 
favourably with the finest cities of Europe. The best streets of 
Rio de Janeiro, Montevideo. Buenos Aires and Valparaiso arc among 
the most attractive in any part of the world. The large cities are 
all well supplied with water, lighted with electricity, possess facilities 
for transport and are suppli^ with public libraries, museums of 
science and arts and educational institutions. 

Communications . — "The commercial relations of South America 
with the outside world are maintained by a large number of regular 
and well-equipped lines of steamers running between its ports and 
European ports. There is also a large freight business done by 
steamer? sail^ at irregular periods, and by sailing vessels. Con- 
nexions with the interior of the continent were for a long time con- 
fined to navigation along the principal streams and to tedious 
overland travel on horseback along almost impassable trails. Since 
1858, hewever. when the first 30-m. section of the Dom Pedro II. 
railway from Rio de Janeiro to Queimados was opened, railways 
have extended far inland and even across the Andes, The boring 
of the tunnel completing railway connexion between Buenos Aires 
and Valparaiso was completed in November 1909. Railway 
building has been especially active in Brazil and in the Argentine 
Rq)ub]^ , From Rio de Janeiro and Sko Paulo lines now penetrate 
the highlands of Minas Geraes, while from Buenos Air^ they cover 
the most productive portions of the Argentine Republic, and bring 
some portions of the interiors of those countries into close communi- 
cation with all ports of the world. In the meanwhile river and 
coastwise navigation has greatly developed. 

The ra 4 way mileage of the various countries was approximately 
f^owsin 1906 

Miles of Railway. 

K ne Republic 11,460 

700 

Brazil 10,408 

' ' ' ^ Chfle . * . . . . . . . . 


Colombia . 
Ecuador . 
Paraguay . 
Peru . . 

Uruguay . 
Venezuela 


MUes of Railway 

411 

. 12 

13 

. 1,146 

. 1,210 

5^9 
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SOUTHAMPTON, EARL OP, an English title borne by the 
families of Fitzwilliam and Wriothesley. In 1537 Sir William 
Fitzwilliam (c. 14Q0-1542), lord high admiral of England, was 
created earl of Southampton. A son of Sir William Fitzwilliam 
of Aldwarkc, near Rotherham, Fitzwilliam was a companion 
in boyhood of Henry VIII., and was knighted for his services 
at the siege of Toumai in 1513. Later he was treasurer of 
Cardinal Wolsey's household, and was sent several times to 
France on diplomatic business. As vice-admiral he commanded 
a fleet when England and France were at war in 1523. He was 
comptroller of the royal household, chancellor of the diichy of 
Lancaster, and keeper of the privy seal. He went to Calais to 
conduct Ajme of Cleves to England and wrote in flatterirtg terms 
to Henry about his bride. While marching with the English 
army into Scotland he died at Newcastle in October 1542. He 
left no sons and his titles became extinct. 

In 1547 Thomas Wriothesley (1505-1550) Was created earl 
of Southampton. Entering the service of Henry VIII. at an 
early age, Wribthesley soon made himself very useful to his 
royal master, and he was richly rewarded when the monasteries 
were dissolved, obtaining extensive lands between Southampton 
and Winchester. Having been on errands abroad, he was made 
one of the king's principal secretaries in 1540, and was knighted 
in the same year; in spite of the fall of his patron, Thomas 
Cromwell, he rose higher and higher in the royal favour, and in 
t542 it was said that he almost governed ivei^lih^ in England. 
He sought to bring about an alliance between England ahd 
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Spain in 1543^ created Baron Wriothesley of Titchfield 

in 1544. Having been lord keeper of the privy seal for a few 
months, he became lord high chancellor in 1 544, in wliich capacity 
he became notorious by his proceedings against Anne Askew. 
He was (Hie d>f the executors of Henry’s will, and in accordance 
with the 'dead king’s wishes he was created earl of Southampton 
in Febrnary ^547. However, he had committed an offence in 
appointing four persons to relieve him of his duties as lord 
chancellor and advantage was taken of this to deprive him of his 
office in March, when he also ceased to Iw a member of the 
ptivy councliL Again in the council Southampton took a leading 
part m bringing about the fall of Somerset, but he had not 
l-cgained his former position when he died on the 30th of July 
1550. His successor was his son, Henry (1545-1581), the 2nd 
cwri, one Of the Roman Catholic nobles who conspired for the 
release of Mary Qtfeen of Scots. He died on the 4tli of October 
1581 and was succeeded by liis son, Henry, the 3rd earl (.sec 
below). 

For the career of the rst earl see Lor4 Campbell. LHyes of the Lovd 
CkMiMo¥s\ E. Foss. Judges of England\ and the variouH state 
papers and' letters of the reign of Henry Vlll. 

The 3rd earl was succeeded by his son Thomas (i6o7~if>67) as 
4th earl. When the diroute began between the king and the 
parliament he took side of the latter, but soon the violence 
Of its leaders (IjroVc him into the arms of Charles, one of whose 
most loyal advisers he remained thenceforward. He was however 
very anxious for peace, and treated on behalf of the king with the 
representatives of the parliament in 1643, and again at Uxbridge 
in 1645. Having paid over £6ooo to the state, Southampton was 
allow^ to live unmolested in England during the Common- 
w(jalth period, and on the restoration of Charles II. he was made 
lord high treasurer. As treasurer he was remarkable for his 
freedom from any faint of corruption and for his efforts in the 
iuLteresta oi economy and financial order. He died without sons 
on the 16th of May 1667, when his titles became extinct. 
‘Much of bis proOerty passed to his eldest daughter Elizabeth 
(d. 1693^ ©f Edward Noel, i.st carl of Gainsborough (1641- 
1689). The name o£the earl is perpetuated in London in South- 
ampton Row and Southampton Street, Holborn, where his 
London residence stood. After the death of Lady Gainsborough 
the London property of the earl passed to her sister Rachel, wife 
Cif WiHiaan, Lord Russell, the patriot, and later to the dukes of 
B«€»ard. 

In 1670 the mistress of Charles II., Barbara, countess of 
Castlemaine, was eraated duchess of Cloveland and countess of 
Southampton. Her son, Charles Fitzroy (1662-1730), was 
created duke of ScFuthampton in 1675, this title becoming extinct 
wlien his son William died in May 1774. 

The barony of Southampton was created in 1780 in favour 
of Charles Fitzroy (1737-1797), a grandson of Charles Fitzroy, 
and duke of. Grafton, he being thus, like the holders of the duke- 
dom of Southampton, descended from Charles II. and the 
dughess of Cleveland. The title is still held by his descendants. 

SiOMTHAMPTON, HENRY WRIOTHESUEY, 3RD Earl of 
one of Shakespeare’s patrons, was the second son of 
Henry Wriptbesley, and carl of Southampton, and his wife Mary 
BroWjne,. daughter of the ist Viscount Montague. He was born 

Coiwdray House^ nw.Midhurat, on tlie 6th of October 1573, 
and succeeded to thp title ip 15^1, when he became a royal ward, 
under the immediate care of. Lord Burghlcy. He entered St 
John*$,Go%ge,. Cambridge/ in 1585, graduating M.A. in 1589; 
and his*naine was entered at Gray’s Inn before he left the 
university*, /At tlie age of seventeen he was presented at court, 
where he was soon (ounted among the friends of the earl of 
Essex,, and wasi distinguished by extraordinary murks of the 
qpeep’s fav(Dur. He become a munificent patron of poets. 
Naehe dedicatedi his romance of Jack Wilton to him, and Gervase 
Markham hie p^m on Sir Richaid Grenville’s last fight. His 
name js idso^ associated; wWi'Burnabe Parth^nopMl ank 

and with the IFofldr of Wmdes of John Floria, who 
wft? fw oomi yam ht hie piesiniial.serivice as, teppher of IteJian^ 
But it E'^^ron of the drama and especially of Shakespeare 


that he is' best known. ** My Lord Southamptoir and Lord 
Rutland,” ^ writes Rowland White to Sir Robert Sydney in 
1599) “ come not to the court . . . They pass away the time in 
London merely in going to plays every day ” (Sydney Papers^ 
ed. Cdlins, ii. 13^. Vmwi and Adonis (1593) is dedicated 
to Southampton in terms expressing respect, but no Special 
intimacy; but in the dedication of Lucrece (1594) the tone is 
very different. ** The love I dedicate to your lordship is 
without end . . . What I have done is yours; what I have to 
do is yours ; being part in all I have, dbvotcd yOurS.” Nicholas 
Rowe, on the authority of Sir William Davenant, stated in his 
Life of Shakespeare that Southampton on one occasion gave 
Shakespeare a present of I1060 to complete a ptirchase. 

Nathan Drake in his Shakespeare and his Times (i^i()\ vol. ii. 
pp. 62 seq.) first suggested that Lord Southampton was the 
person to whom the sonnets of Shakespeare were addressed, 
lie set aside Thomas Thorpe’s dedication to the “ onlic begetter ” 
of the sonnets, Mr W. H.,” by adopting the very unusual 
significance given by George Chalmers to the word' “ begetter,” 
which he hdies as equivalent to “ procurer.” “ Mi* W. H.” was 
thus to be considered only as the bookseller who obtained the 
MS. Other adherents of the Southampton theory suggest that 
the initials H. W. (Henry Wriothesley) were simply reversed 
for the sake of concealment by the publisher. It is possible in 
any case that too much stress has been laid on Thomas Thorpe’s 
mystification. The chief arguments in favour of the South- 
ampton tlieory are the agreement of the .sonnets' with the tone of 
the dedication of Lncrece, the friendly relations knovTJ to have 
existed between Southampton and the poet, and the correspon- 
dence, at best slight, between the energetic character of the earl 
and that of tlie young man of the sonnets. Mr Arthur Acheson 
(Shakespeare and the Rival Poet^ 1903.) brings much evidence in 
favour of the theor}% first propounded by William Minto, that 
George Chapman, whose style is parodied by Shakerocai'e in the 
2ist sonnet an(l in Lovers lAbaur^s Lost, was the rival poet of tJ)o 
78th and following sonnets. Mr Acheson goes on to suppose that 
Chapnnan^s erotic poems were written with a view to gaining 
Southamptem’s patronage, and' that that nobleman had refused’ 
the dedication as the result of Shakespeare’s expostulations. 
Tlte obscurity surrounding the subject is hardly lightened by 
the dialogue I v'tweeti H. W. and W. S. in Willobie his Aviso, a 
poem printed in 1549 as the work of Henry Willobie (q.v.y If the 
sonnets were indeed addressed to Southampton, tlte earlier' 
ones urpng- marriage upon Him must have been written before 
the beginning (1595) of his intrigue with Elizabeth Vemon, 
cousin of the carl of Essex, which ended in 7598 with a Hasty 
marriage that brought down Queen Elizabeth's anger on 
both the contracting parties,, who spent some tj^ in tl»e 
Fleet prison in consequence. The ** ^uthampton ” theory of 
the sonnets cannot be regarded as proved, and must in any 
case be considered in relation to other interpretations (see 
SlIAK£Si>!EAR£). 

Meanwhile in 1596 and 15^^ S<5Uthattipto*i had been, actively 
employed, having accompanied on his twty ejjpedititjns 
to Cadiz and to the Azores, in, the latter of which he distinguished 
himself by his daring tactics. In 1598 he hod a brawl at court 
with Ambrose Willoughby, and later iVt the same year he wttended 
Sir Robert Cecil on an embassy to yaris. In ryoo he went to 
Ireland with Essex, who made him general of his notse, but the 
queen insisted that the appointmeiiit should be (cancelled, and 
^uthampton returned to Loft Am*. He was deeply involved 
in Essex’s conspiracy against th^ aftd in February ifiot 
was sentenced to death. Sir Robert CcicU oht^ed thO commu- 
tation of the penalty to imprisortmlent for life. 

On the accession of James I. Southfimpton resumed his place 
at court and received ftumeroqs honours from the new king. 
On the eve of the abortive rebellion of Essex he had induced the 
players at the Globe Theatre to revive Richard 11 , , and on his 
release from prison in 1603 he resumodilwa connexiim with the 
stage. In- X603 he entertained Queen Anne with a performance 

^ Roger .Maniuirs, 5th earl of Rutland, a dose ally mid friend of 
Southampton. 
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b! Lovt*s Labou/s Lost by Butbagc and his company, to which 
Shakespeare belonged, at Southampton House. 

'Soutnamp^on took a donsiderable share in promoting the 
colonial cnteipti^iesiOf tiie time, and was an active member of the 
Virginia company’s cbliricil. He seems to have been a bom 
fighter, and engaged ih more than one serious quarrel at court, 
being imprisonwi for a short time in 1603. He was in more serious 
disgrace in i6toi for his determined opposition to Buckingham. 
He was a volunteer on the BtotCstant side in Germany in 16T4, 
and' in 1617 he proposed to fit out an expedition against the 
Barbitry pirates . In 1624 he and his elder son enrolled themselves 
as volunteers for the United Provinces of the Netherlands against 
Spam. Immediately on landing they were attacked with fever, 
to which both succumbed, the father surviving until the 10th of 
November 1624. 

There exist numerous portraits of Southampton, in which he 
is depicted with dark auburn hair and blue eyes, compatible with 
Shakespeare’s description of a “ man right fair.” Sir John 
]leaumont (1583-1627) wrote a well-known elegy in his praise, 
and Gervase Markham wrote of him in a tract entitled Homur 
in Ms Perfection, or a Treatise in Commendation of , Henry, 
Earl of Oxenfordf Henry, Earle of Southampton, Robert, Earl of 
Essex (1624). 

For further information sec " Memoirs of Ilenr^’’ Wriothcblcv. 
the third Earl of Southarnplon." in Boswell's S hakes fie ^re (1821), xx. 
>^27 son., where many of the elegies on Southampton are printed; 
also Nathan Drake, Shuhespeare and ‘his Times (1817), ii. i-2o; 
Sidney Lee, Life of William Shakespeare (i8g8) ; Gerald Massey, 
The Seaet Drama of Shakespeare's Sonnets (1888); Samuel Butler, 
Shakespeare's Sonnets Hexnnsidercd (iSyg). wlicrc there is some 
distinctive criticism of the Southampton Uieory (ch. 
an article l»v William Archor, Shake4ipcarc'R Sonnets. The Case 
against Sonthamptan." in the Fortnightly Review (Dec. 1897); 
and Sidney Lee’s article on Souihamptoji in the Diet, Nai. Hiog., 
argpiiig in favour of his identity with the hero of the i^imcts. 
P.^Alvor, in Das neue Shakes pdare Bvangelium (Munich,* 1906), 
brings forward a theory (hat Southampton and Jutland were the 
authors of ithc Shakespeare tragedies and comedies respectively, ajid 
borrowed William ShakcbjMt.J.rc's name to secure thcmaclves from 
KHzabeth’s suspicion. | 

SOUTHAMPTON, a municipal, county, and parliamentary 
borough df HampBhire, England, a seaport, and county in itselt, 
79 m. S.W. by S. from London by the London & South Western 
railway. Pop, (1901), 104,824, It is finely situated near the 
bead of Southampton Water, an inlet of the English Channel 
which forms the estuary of the river on a peninsula 

Ixnmded east by the river Itchen. There are considerable remains 
•Of the old town walls, dating from Norman times, but strength- 
ened on various later occasions. The most remarkable portion 
ofxurs on the western side, where for a distance of nearly 100 
yds. the wall is arcaded on its exterior face. The wall was 
strehgthened by tower.s at intervals, such as the Arundel Tower 
at the north-western comer. The site of the castle, on the 
western side near the water, is built over, but the wall is well seen 
here. The castle was originally a Saxon fortress, and was rebuilt 
on the erection of the walls. It was partly demolished in 1650, 
and in iSo^ dts reconstruction was begun by the marquess of 
Lansdowne, but was not completed. Near the site there are some 
very ancient houses, cme of which, known as King John’s Palace^ 
is of the highest interest, ^ais it is considered to be earlier than any 
example of the r2th century in England, and is well preserved. 
Of tiie ancient town gaJt^ the Bar or North Gate, South Gate, 
West Gate, and Blue Anchor Gate remain. The first three 
are important; the South and West gates date from the early 
14th century, while Bor Gate, as it stands, is later, and retains 
excellent Decorated work. Numerous early vaults remain 
below the houses within the walls. The two old chUrchOs/ St 
Michael’s, the cenibral tower and lofty spire of which rise ftom 
N'onnaa arches; and Holy Rood, partly Decorated, are grettly 
fnodernkbd. St Michael’s contains a Norman font of black 
maribk, compamble with that in Winchester C4ithedtal. All 
Saints’ Chuv^ dates 'froot 1795, and among numerous modern 
ohuroheg St Mary’s, ereOtdd from designs by G. £. Street, is 
notexiorthy^ and iooou^os site of a Saxon church^ The 


chapel of St Julian, where French Anglican service*!! are held, 
is of transitional Norman arcliitectufe, greatly altered by 
restoration. It was originally attached to the hospital of God’a 
House, founded in the time of Henry III. for eight poor persons, 
the existing buildings of which are modem. In the <^ha^l are 
buried the carl of Cambridge, Lord Scrope, and Sir Thomas 
Grey, who were executed in 1415 outside the Bar Gate for cofi^- 
spiracy against Henry V. The chapel was allocated as a place 
of worship by Queen Elizabeth to certain Protestant Walloon 
refugees. The priory of St Denys, an Augustifikn foundation 
of 1124, gives name to a 'suburb by the Itchen, and haS left only 
fragmentary ruins. 

In the municipal offices interesting ancient regalia and records 
are kept. Tlie Gildhall, used as a court-house, is in the upper 
part of Bar Gate. N oteworthy modem buildings are the public 
library, corn exchange, custom-house, and assembly roomsw 
'Hie Hartley Institution, founded under the will of Mr H. R. 
Hartley, contains a library, museum, art gallery, lecture halh 
laboratories, and .school of science and att associated with that 
of South Kensington, London; the foundation was created for 



the advancement of natural history, astronomy, antiquities, 
and classical and Oriental literature. The Edward VI. grammar 
.school was founded in 1550 and reorganized in 1S75. and occupies 
modern buildings. Alderman Taunton’s trade school was 
founded in- 1752, and includes a technical department. The 
ordnance survey office is the headquarters of the ordnance 
survey department of Great Britain and Ireland, The Royal 
South Hampshire Infirmary is the principal of numerous benevo** 
lent and charitable institutions; To the north of the old town 
are the East and West Parks and the Hampshire county cricket 
ground, - and to the south the small Queen’s Park. South- 
ampton Common, with its fine avenue, north of the town, was 
formerly pai*t of the manor of Shirley. There is a statue in the 
park of Dr Isaac Watts, the theologian (1674-1748), a native of 
the town, in whose memory the Watts Memorial Hall was 
erected in 1875. The headquarters of the Royal Southampton 
and the Royal Southern Yacht Clubs are in the town. 

The history of the modem importance of Southampton as a 
port begins with the creation of a pier and harbour commission 
in 1803, and the erection of the Ro3ral Victoria Pier (opened 
by Princess^ afterwards Queen, Victoria) in 1831; But its 
present ' proi5perity really dates from the opening of railway 
cotnmunicatibn wfith London in 1840.* The harbour is one of^the 
finest natural harbours in tbc.kimgdom, and has the advantage 
of h doable tide, the tide of the English Chaimel givingi it- high 
water first' by way of the Solent and two hours later' by way of 
Spithead. In iB^a the docks, which lie at the j^withcrn^end of 
the peninsula, betjame the property of the London & South 
Western Railway Con^pany. They meaaute about 300 acres' 
comprising quaj^ in -both the Test and the Itchen 
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rivers, with 28 ft. and upwards of water at low water of ordinary 
spring tides, and over 15,000 lineal feet of accommodation; the 
Empress dock, i8i acres, with a depth of 26 ft. at low water 
spring tide; the outer dock, 16 acres, with ^18 ft. at low water 
•Spring tide; and the inner dock, 10 acres. Jn 1907 the construc- 
tion of a new dock was undertaken, to cover .16 acres, with a 
depth of 40 ft. below low water. There are also two coal barge 
docks capable of floating 10,000 tons of coal at one time. There 
•are five dry docks, having from 29 ft. to 12 ft, depth of water 
over blocks at neaps. The Prince of Wales, or No. 5 dry dock, 
opened in 1895, was at that time the largest single dock in the 
world ; it is 750 ft. long by 87i ft. wide at sill, and 112 ft. at cope 
level. In 1905 a sixth graving dock was opened, having a 
length of 875I ft., and a width of 90 ft. at sill and 125 ft. at cope 
level. The principal passenger steamers sailing from the port 
are those of the Royal Mail Steam Packet Company for the 
West Indies and the Pacific (via Panama) and for Bnizil and the | 
River Plate &c., and the Union-Castle line for the Cape of Good 
Hope, Natal, East Africa, &c., both of which companies have 
their headquarters here. New York is served by the American 
line, the North German Lloyd line, &c. Regular steamers serve 
the Channel Islands, Cherbourg and Havre, the principal English 
ports, Dublin, Belfast and Glasgow; and local steamers serve 
Cowes (Isle of Wight) and other neighbouring ports. The South 
Western Company owns the local railway stations (Town and 
Dock and Southampton West, besides suburban stations), but 
through connexions are made with the north by way of the Great 
Western and Great Central and the Midland and South Western 
Junction railways. Among the principal imports are cocoa, 
coffee, grain (including Indian corn), fruit, provisions (including 
butter, eggs and potatoes from France and the Channel Islands), 
wines and spirits, sugar, wool, and other foreign and colonial 
produce. Exports are all kinds of manufactured goods, such as 
cotton, linen, woollen, worsted and leather goods, machinery 
and hardware. 

Southampton gives name to a suffragan bishopric in the 
diocese of Winchester. The parliamentary borough returns 
two members. The county borough was created in 1888. The 
town is governed by a mayor, sheriff, senior and junior bailiffs, 
13 aldermen, and 39 councillors. The area, which includes the 
suburbs of Shirley, l^Tecmantle and others, is 4501 acres. 

History ,— was a Roman settlement of some importance 
on the site of the suburb of Bitterne on the E. bank of the 
Itchen. It was walled, and in.scribed stones, coins, pottery, ilrc., 
have been found. It is probable that after the Danish invasions 
of the nth century the modern Southampton {Uanlunt'y Suhamp- 
ion) gradually superseded the Saxon Hantutte as the latter did 
the Roman settlement, the site being chosen for its .stronger 
position and greater facilities for trade. It was a royal Iwrough 
before 1086, and a charter of Henry II. (1154' 5) declares that 
the men of Southampton shall hold their gild liberties and 
customs as in the time of Henry I. Richard 1 . in j 189 freed 
the burgesses from tolls and all secular customs. In 1199 John 
repeated the grant and gave them the farm of the customs of their 
own port and those of Portsmouth at a yearly rent of £200. 
Henry 111 . in 1256 granted all the liberties and customs enjoyed 
by Winchester. Grants and confirmations were made from 
the reign of Henry III. to Henry VI., that of 1401 (2 Hen. IV.) 
granting further to the mayor, and bailiffs cogni.sanre of all pleas 
to be held in the Gild hall (guyhalda). The charter of incorpora- 
tion was giyen by Henry VI. in 1445, under which the town was 
governed a mayor, 2 bailiffs and burgesses, while by charter 
of 1447 the neighbouring district was amalgamated with the 
new borough as a distinct county under the title of “ the town 
and county of the town of Southampton.” Further privileges 
were granted by successive kings, and a charter was finally given 
by Charles I. in 1640. Southampton has returned two members 
to parliament since 1295. The inhabitants appear to have had a 
prescriptive right to hold a cattle-market, which was confirmed 
Eervty ,IV. in 1400, and later by Elizabeth. Markets on 
Wednesday ior cattle, and Friday for corn are now held. Trinity 
lair, dating from the year 1445, is now a pleasure fair. In 


medieval times Southampton owed its importance to the fact 
that it was the chief port of Winche»ter. It had a large import 
and export trade, and in the 13th century was the second wiie 
port in England. Wool was very largely exported, and the fact 
that it was brought to this port to be shipped probably led to the 
first establishment of the woollen trade in the W. of England. 
The rise of London as a port, the prohibition of the export of wool^ 
the loss of the Winchester market after the suppression of the 
monastic institutions, and the withdrawal of the court led to the 
gradual decline of trade from the i6th century onwards until 
railway facilities and the opening of new dockyards gave South- 
ampton the position it holds to-day. 

See Victoria County History: Hampshire ^ iii. 490 soq.; B. B. 
Woodward, History of Hampshire (London, 1861-9); Kcv. 
Silvester Davies, History of Southampton (London, 1883). 

SOUTHAMPTON, a township of Suffolk county, New York, 
occupying the western part (W. of Eusthampton) of the 
.south-east mi peninsula of Long Island, S. of the Pcconic 
Bay and N. of the Atlantic Ocean. Top. (1900), 10,371; 
(1910), 11,240. Separated from the ocean by a , narrow 
beach only, in the south-western part of the township are 
the nearly landlocked East Bay and Shinnecork Bay, and 
farther east are Meeox Bay (landlocked) and other ponds 
near the oecan. At Canoe Place, an old portage, Shinne- 
cock Bay and Peconie iCay are less than 3 m. apart. On the 
northern shore of the towiLship are the small settlements called 
Flanders, Southport, Sebonac, North Haven and North Sea. 
Nearer the south shore and served by the Long Island railway 
are Spronk, Westhamplon, Quogiie, Good Ground, Shinnecock 
Hills, Southampton (pop. in 1905, 2213), Water Mill and Bridge^ 
hampton, from which there is a branch line of the Long Island 
railway to Sag Harbor. Good sailing and sea-bathing are obtainei 
at several places ; and the golf links of the Shinnecock Golf Club, 
at Shinnecock Hills, is one of the best in the country. The first 
“ summer cottages ” were built near the village of Southampton 
in the latter part of the decade 1870-1880, and the summer 
colony was long called the “ New York Annex ” or the “ Annex.” 
The village of Southampton has been called the Newport of 
].ong Island; in it is the Rogers Memorial Library (1893). The 
whale fi.shery was formerly important; it began here about 1660. 
The Shinnecock Indians long took part in it and many of the 
men of the tribe were lost in the wreck of the “ ('ircassian ” Jiere 
on the 3i.st of December 1876. The Indians now on the reser- 
vation are muslL mixed bloods with a large proportion of negro 
blood. Southampton was settled in 1640, probably before 
Soulhold, by a “ compan>' of undertakers ” formed in March 
1639 at Lvnn, Massarluj.setts, who received from James Forrett, 
agent of the proprietor, William Alexander, Lord Stirling, a 
patent dated the 17th of April 1640 for 8 m. square of 
land and whose deed from the Indians is dated the 13th of 
December 1640. Their first attempt to settle was broken up by 
the Dutch. The name may have been taken in honour of Henry 
Wriothesley, carl of Southampton. The settlement was a 
commercial scheme, and in spite of the rigid Puritanism of 
Abraham Pierson, their first pastor and a sympathizer with New 
Haven, the people voted to attach themselves to Connecticut 
(1645). The Mosaic law was adopted for the government of the 
township. In 1678 Governor Edmund Andros, in a note to the 
home government, said : “ Our principall places of trade are 
New York and Southampton, except Albany for the Indyans.” 
The village of Southampton was incorporated in 1894. ^ f 

See Geo. R. Howell, Ewly History of Southampton, L. L (2nd od., 
Albany, 1887), and the Town Reoords (4 vols.. Sag Harbor, i874r 
1879), with notes by W. S. PeUetrean. 

SOOTH AOSTRAUA, a British colonial states forming part 
of the Commonwealth of Australia. (F<j: map, see AdsTraUa.) 
It lies between 129° and 141° E. long., .hOs Queensland, New 
South Wales and Victoria on the E., Western Australia on the 
W., and the Southern Ocean on the S. ; Originally its rntthem 
line was 26° S. lat. ; by the addition of the Northern 
Territory the area was extended from 38o',07oi^iq. m. to 
903,690, and the northern border carried ito the Indian Ocean ; 
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b\it by acts of 1910 this territory was made over to the federal 
government. It is, however, described below. 

The southern coast-line shows two large gulfs, Spencer and 
St Vincent— -the first 180 m. long, the other loo. Spencer Gulf 
is open to the ocean, while St Vincent Gulf is partly shielded by 
Kangaroo Island, with Investigator Straits as its west (rn and 
Backstairs Passage as its eastern entrance. Yorke Peninsula 
separates the two gulfs. Eyre’s Peninsula is to the west of Spencer 
Gulf,arKi at its southern extremity are Port Lincoln, Sleaford Bay 
and Coffin’s Bay, of which the first is the most important. Along 
the Great Australian Bight are several small bays, and the 
junction of South and Western Australia is on the Bight. Going 
eastward from the Gulf of St Vincent is Encounter Bay, through 
which there is an entrance to Lake Alexandrina, the mouth of 
the M urray River. The Coorong is the name given to the narrow 
sheet of water, nearly aoo m, long, formed by the Murray and 
separated from the ocean by a very narrow strip of land. Lace- 
pede and Rivoli Bays are the only other important indentations 
of this coast. In Northern Territory are several important 
indentations, Melville, Adam, Arnheim and Raflles Bays, Van 
Diemen’s Gulf, Port Essington and Port Darwin (lat. 12® S.). 
The Gulf of Carpentaria divides the territory from Cape York 
Peninsula of Queensland, the more important inlets on the shore 
of the gulf in Northern Territory being Caledon Bay and Limmen 
Bight. Tlie principal island belonging to South Australia is 
Kangaroo Island, situated at the mouth of the Gulf of St Vincent; 
it is also the longest Australian island, measuring 210 m. by 85 m. 
at its widest part. Off the north coast of Northern Territory are 
Melville and Bathurst Islands, the Wessel group, and Groote 
Eylandt in the Gulf of Carpentaria. 

Mountain ranges are not an important feature of the country, 
which, on the whole, is level where not slightly undulating. In 
the south of the state the principal ranges run north and south; 
the Mount Lofty range, b^inning at Cape Jervis, runs parallel 
with St Vincent’s Gulf and at one or two points touches 3000 ft., 
Mount Lofty, near Adelaide, having an elevation of 2330 ft. 
Tlie Flinders range rises on the eastern shores of Spencer Gulf 
and extends north for several hundred miles, terminating near the 
so-called Lake Blanche; there are in this range several isolated 
peaks which attain 3000 ft., the most prominent being Mt 
Remarkable, 3100 ft., Mt Brown, about the same height, and 
Mts Arden and Serlc, about 3000 ft. The Gawler range, 
running across Eyre’s Peninsula, south of the lakes, attains an 
elevation of about 2000 ft. at several points. Beyond Lake 
Torrens the ranges tend in the direction of north-west and after- 
wards east and westerly; and occasional summits reach 5000 ft. 
Northern Territory is traversed by several minor ranges, but the 
country has not been thoroughly explored and the heights 
and direction of the ranges have not been in all cases determined; 
no elevation above 2000 ft. has, however, been discovered. 

South Australia is by no means a well-watered country, but 
there are some fine streams in the north of Northern Territory. 
In South Australia, proper the Murray enters the sea at Lake 
Alexandrina, after having received the drainage of three states. 
The Torrens, Wakefield, Hindmarsh, Tuman and Gawler are 
uniniportant streams ; on the banks of the first named is situated 
the city of Adelaide. From Queensland flows the Barcoo, or 
Cooper’s Creek, into Lake Eyre, which also receives the Macumba, 
with its tributary the Alberga, and several other rivep. These 
are rivers only when they are filled with the torrential rains of 
the iaterior, and for the most part are depressions destitute of 
water. Norlihem Territory is marked by an absence of water 
except at the extreme north, where there are several fine rivers, 
some of which are navigable for over 100 m.; the most note- 
worthy Afe : the Roper, flowing into Limmen Bight in the Gulf 
of Carpentaria, the Liverpool, the South Alligator, the Adelaide, 
the Daly and the Victoria. There are numerous lakes shown 
on the maps of South Australia, but none are permanent; they 
d,fe toressions filled by the riVers in times of flo6d, but otherwise 
watc^ss or containing shallow pools of salt water. (T, A. C.) 

V Ai!ifltn»ka fhay lie divided geologically into four 

parts, the geology of each of which is so diitiact that they may be 


conveniently considered apart. These divisions are (1) the Groat 
Valley of South Australia and the adjacent highlands that border 
it, (2) the Lake Eyre Basin, (3) the Western Plateau, (4) the basin of 
the Lower Murray, with (5) the Northern Territory. ' 

The western division consists of a plateau of Archean gneisses, 
granites and schists, which extend across Australia from the Eyre 
Peninsula on the south to the northern coasts on Port Darwin. 

In the south-western comer of the state the Archean plateau is 
separated from the Southern Ocean by the Cainozoic limestones 
of the Nullarbor plains, which extend from the shore of the Great 
Australian Bight to the foot of the Great Victoria Desert. Thence 
northward, the Archean rocks form the whole foundation of the 
country, until they end in a scarp, the “ so-called coastal range,** 
to the south of the Gulf of Carpentaria, and in the eaeposures near 
Palmerston, on Port Darwin. This plateau bears occasional deposits 
of later age. The chief of those are the Ordovician rocks of the 
Macdonnell Chain; they there trend approximately west-north- 
west to east-south-east, and represent part of the old Lower Palaeo- 
zoic mountain chain, which appears to have once extended across 
Australia from Kimberley to Adelaide and Tasmania. To the 
north-east of the Ordovician rocks of the Macdonnell Chain are the 
Cambrian deposits of Tempe Downs and the head of the Herbert 
River. Some Jurassic Iresh-water deposits occur in basins on the 
plateau, having been proved by a bore, now being put down, in the 
hope of forming a flowing well at Lake Phillipson. 

In contrast to the striking uniformity of the Western Plateau 
is the geological complexity of the part of South Australia known as 
" the Counties,*' including the settled districts in the south of the 
state around Spencer Gulf. The country is underlain by Archean 
and granitic rocks ; they are exposed in the Gawler Range to the 
west, in the Archean outcrops near the New South Wales frCfltier, 
on the railway to Broken Hill, and at the foot of the highlands, 
along the western edge of the Murray basin. The highlands of 
South Australia consist mainly of contorted I^wer Palaeozoic 
rocks, including the best reprt^entative in Australia of the Cambrian 
system. These Cambrian deposits, in addition to yielding a rich 
Cumbrian fauna, contain a long belt of glacial deposits, the discovery 
of which is due to W. Howchin. These highlands form the whole of 
the mountainous country to the east of Lake Torrens; they extend 
southward to the highlands behind Adelaide, and form the axis of 
Kangaroo Island, while a brunch from them forms the backbone 
of Yorke Peninsula. The highlands end to the north along a line 
running approximately east and west through Mt Babbage and 
the Willouran and Hergott ranges, to the south of Lake Eyre. 
The country to the west of Lake Torrens is a plateau, capped by the 
Lake Torrens Quartzites, which are apparently of Upper Palaeozoic 
age. This plateau has been separated from the South Australian 
highlands by the formation of the rift valley, in which lie Lake 
Torrens and Spencer Gulf. St Vincent Gulf occupies a foundered 
area between the Mount Lofty ranges, the Yorke Peninsula and 
Kangaroo Island. The south-eastern comer of South Australia is 
occupied by the basin of the Lower Murray, which in middle Kaino- 
zoic times was occupied by a sea, in which was laid down a thick 
series of marine sands and limestones. These rocks have yielded a 
rich fossil fauna from the cliffs beside the Murray. In the southern 
part of this district there is a western continuation of the basaltic 
sheets so conspicuous in Victoria. Some of them have be^ ejected 
from volcanoes, of which the vents are still well marked. The best 
extinct crater known is Mt Gambier. 

The Lake Eyre basin occupies a vast depression to the north of 
the South Australian highlands ; it is bounded to the west by a line 
of ridges and mountains of Archean and Lower Palaeozoic rocks, 
which connect the north-western end of the South Australian high- 
lands with the mountains on the Archean plateau at the head of the 
Macum^ and the Finke rivers. The 1 -ake Eyre basin was occupied 
in Lower Cretaceous times by a sea, which extended southward from 
the Gulf of Carpentaria; and it appears to have be^ bounded to 
the south by the northern edge of the South Australian highlands. 
In this sea were laid down sheets of clays, known as the Rolling 
Downs formation. After the retreat of this sea the clays wore 
covered by the Desert Sandstone, which has been cut up by denuda- 
tion into isolated plateaux and tent-shaped hills. On the margin 
of the Desert Sandstone in Queensland there are some marine beds 
interstratified with the Desert Sandstone, and tiie fossils fix its age 
as Upper Cretaceous. The origin of the Desert Sandstone has 
given rise to considerable discussion; but it is no doubt in the main a 
terrestrial formation including some lake deposits. The surface 
is often converted into a vitreous quartzite by deposi^n of an 
efflorescent chert. Obsidian buttons are scattered over the centcal 
deserts* and have been regarded as of meteoric origin; t^ tove 
also been considered proof of local volcanic action, but they have 
probably been scattered by the aborigines. Extensive ^uiniie 
deposits of PliooeD»i or early Pleistocene age, with a nch fauna of 
extinct marsupials and birds, occur on the plains to the mt of Lake 

Northern Territory includes the mountains of the Macdonnell 
Chain, and all the countay thence to the northern coast, It consists 
of an Archean plateau, covered in places by Cambrian and Ordo- 
vician To the noxth.of the Victons River and the Roper 



49 + 


SOUTH AUSTRALIA 


Hiveir, tbt* country Mwtt» into n dissected tablo4aind o£ Archean 
vocRh; but round the coast tbcrc in a coastal plain including Pentior- 
Curboniferoiis, Cretaceous and Cainoo^ic deposits. The Cretaceous 
dopo.sitN include anwnonites of the varims b" and a species of 
AuMsk. 

The chief mineral ^mKluct of South Australhi is copper, the mines 
oti wlwcb occur 11) Canibriun hnseoiottos along the western edge of 
tliu South Australian liiiddonds til IVIoonta, Wallaroo and Hnrca 
Jlurra* Giold occurs hi miiinerou.s small minoa in the South Australian 
highlands; and aiso in 'line Wostem Plateau, as in the Tarcooia 
goldiicid; and in the Nor them Territory, in thie Arltunga goldfield, 
at the euHtem uud ul the Macdunud.! eliain. Gold and tin arc 
scattered in the An&hcini I ’uiiui:>uU of t he Northexii Tenritory ; but 
hitherto tJie gcJd-mines oi South Aufstralia havo boon less important 
than those of any other of the Aiititru,ljjLVTi obdee. The only coal 
deposits ar-ortliuse formed in lacustnue dL>i)osits of Jurassic age, ae 
at Leigh’a Creek, oast letf Lake TorruiL*^, wIkuo they have been 
mined. 

Most erf the geological information regarding South Australia is 
scotlotjed in aauiies of reports, mainly by H, Y. L Brown, pubhshc^I 
in the parUamentary papers of South Australia. Tlicre are also 
atimeroiis repoa’ts by K. Tate, W. Howchin, (fee. in the Trsns. JL 
Soc. S. Austral. The geology of the MacdonneU rango is di.scribtxl 
in the reports erf the Horn Jixpedition, and the fatiiau of Laic® Calla* 
bonna in Memoirs issued by Stirling and Zeitz, published by the 
Royal Society of .Soirth Anntmlia. The litcndurc is catftbgnud in 
Gill's lUblwgra^ky of homik Austredia (Atbkude, i6ll5)., and tliat of 
the Lake Kyr© Uisiii and its adjacent iskiuds in J. W. Grtjgor>', The 
Dead Heart ^ Australia (jfjtub). The Miocene »jariiw>* fauna kia 
been cataloguwl last by Dc'nnaiat and Kitsoii, Decords Gaol, Survey, 
Victoria (1^05), No. IL (J. W. G.) 

P'atMta.— South Australia is not separated from the ndiglaboiiring 
colonies by any natural < bomuiarios ; h nee the fauna inclveks 
many aaioutls which are also to be found in tho land lying to the 
east and west. The northern half of the colony to within the 
tropics, ajid posscasoa a tropical fauna, winch is, however, pr^oticaHy 
identical with that of Northern Queonskind. In spite at its imnicnso 
extent north and south, and a ■corre.sponding diversity in climate, 
the colony is pooror in ‘•.nimal life than its neighbours. It posuessos 
thirty^five gunera ot mammals. Those include both goiiora of the 
order Monotremaia—the Echidna^ or spiny ant-eator, imd tli^ 
Qrmthorhynchus, or duck-billed platypus, both of whiciL arc ionnd 
also in Eastern Australia and Tasmania. The other order of 
rmlia associated with Australia, the Marsupialia, is well reprusonted 
in South Australia. It contains si'ven genera of Macrff^dtdae or 
kangaroos, includimg the wallaby and kangaroo rat^ fonur giiiexu. of 
Phalangistidae, or opossums, and five species of l>as(yuriia(% or 
“native cuts." Two genera of this family are peculiju* to the 
Region — the Chaetaeerem and the Aniiehimmys', the latter is found 
in tiie interior. It is a muusedike animal with large loars, and is 
remarkable for the« elongation of its forcnann and liind^foot and lor 
the complete absence of tlie iiallux. The Phascolafnys, or wombat, 
one erf tlwiargtist 6f the iujar.su pials, is also loiind in South Australia, 
and the curknis Myrtnecobius, or ant-eater of Westum Australia. 
This romarknUc animal is about the sisc of a squirrel; it 
fifty-two teeth (a greater number ^han any known quadruped), and, 
liirfiike tho utber numibcrs of its ordcr^ the lumole has no pouch, the 
young hanging froiA nipples concealed antonigst the haii: ol her 
abdomen. Th<^ Choeropus, with peculiarly slmckr hmljs and a 
pouch opcftting backwards, is louncl in the interior. The rcn)aimn({ 
Atamnwhia cousiat of thu dingo, or native dog, and a few si^eciuu 
of Muridasy Uxe mouse family, and Cheiroptera, ox bats. Thejro arc 
about 70a ^eci©s,of bferds, incUiduiji: bo spocies of parrota. Of tlw 
f families peculiar to the Australian region, 5 are well ifeprwcuted, 
including the Mtliphagidae (lioney-suokors), Caoatuidae (cookajtQOi&)» 
Plaiycentiidm (broadr-tailcd aud parakeets)^ Megttpfdiiae 

tinoiuiid-makers) and CasuariAetc (cassowaries).. Tlio last-named 
family is represented by the Drofnaeue, or emu, whiicli m hitnied in 
gome parts of the colony, Reptiles an; fnudy reprca<mt©d : .ttoo aru 
^teen npcoiesiof poisonous snakes. The lizards arc very peculiAr; 
South and Wostenj Australia contain twelve pcoulinr iToncm. No, 
tailed Antphibia exist in the cuuitinent^ but frogs and .toads are 
plentiful 

Flora.’^Ths plant species roaembln thoso of tho eastern coiooios 
and Westetn Austxaha, huit iirc more Idmitod in variety, Tlio 
colony, from its dryness, lacks a number known olsowhora Enor- 
au>us aread ikro.odinjoBt destitute of forests, or of timber trees* The 
Mucalyptus iomily, so valuabh) for timber and gam as wtil as feur 
aamito^ (reasons, are fairly reprosenfled. Acackis aro abondont, 
tho bark of some being an article of oommeroo. EEinders range 
has much of the valuable augar-ffusn, 'Eucalyptus Corynooalyx^ 
which is being now ^irosurvod in iorest tofiervcs. Its timber is 
very haul and ■strong, not warping, roaistang- damp and ants. The 
hoad^fiower^l stringy bark, Euc. capsteltata, has a persistent bark. 
A sort of stringybark, Euc. tetrodonta, is found in Northern Territory. 
'The gdvtyifitvm treo lAdanssonia) or monkey-bread of the nortfli is 
a sort ;of ;baobaib« About 30P northern plants .arc Indian. The 
TmtarindusiimiimoocvitH in Arnhem land, with native rice, rattans 
aod.wiU^ntt^niii^ The cediu: itof the ladian vancty* Rinea ate 


munjorous In the south, pahns in thenpiith; among thoimoat beautrfu)! 
is thu Kentia acuminata. Banksias are, very common in ^dy 
districts. Flowering shrubs arc common in the souths 'There are 
130 known grasses in Nortlxem Territory.' 

Fisheries . — Whaling Was formerly an important indtuitry about 
Encounter Bay, as scaling was in Kangfuroo Islarkd. The wltalea 
Imve migrated and the se^ Are extcrmhnvted. On tho nortlupt 
side trepang or bfichc-de-mcr fishery is carried on. and pearl fisheries 
have bvn establislied. Of fish .within Colonial watt'Ts there htw 
Jorty-two peculiar genera. The tropical north hai> similar fish to 
thoso of north Q'uecmskind, while those of southeini bays nesezBible 
many of the species of Victoria^ Tasmania and New South Wales. 
There arc the barracouta, bonilo, bream, carp, catllsh, rock cod 
and Murray cod, conger, crayfi.sh, cuttle, dogfish, ccl, flatfish, flat- 
head, flounder, flying-fish, gadfish, grayling, gurnard, hake, John 
l>offy, ray, salmon (so-called), Bclniapper, seahorse, shank, solo, 
squid, swordfish, whiting, &c* Though called , by English names, 
the fish do not alway.s correspond to those in Europe, The Murray 
Cod is a noble fresh-water fish. 

Climate. --‘Tho climate of South Australia proper is, on the whole, 
extremely healthy, and in many respects resembles that of southern 
Europe. In the south-ea.sterji coiner of liie state the spring and 
winter nr. are most pleasant, and although the thermometer 
occasionrlly registers high in surpmer, the heat is dry and much 
more endnrjible than a much lesser heat in p, moist climate. In tho 
interior districts, however, the licut is sottietinjcs very trying to 
Euroi>ean.s. In NortJiern Territory the climate is of a trojAcal 
cli '.racter, exci pton the table-lamls where it k comparatively cool. 
Observation lias deterrainecl the area of the state adapted by 
n.!ason of seasonal raiiis to tho growth of wht<«t, and in iuis area 
crops are nbiuxst certain ;''agric nit iiro outside this a4!ea.ifj) however, 
purely spcmiUitive. Tko average ridnfaii at Af’fflpjrle taKen for a 
period of 52 years \Yas 21*304 in. As the rrjii Ilu... '^X seasonable 
times th(‘ quantity Is suflicicnt for cereal cultivation. The maxi- 
iimm shiide tenqieraturtt recorded nt Addftide Observatory in 
»S05 was i(aQ7— the liighest for any Attftralian city; the minimum 
was 34*8 and the moevn temperature 01*1,. 

PQpulaUm<--T:ho p^xpulation of South Australia, in i860 was 
itii4,u.2., apri tbio province whs third in in)portau(?e aunoog \kb 
sttte forming the. Australa+ian group, in 118)70 the population 
stood at 183,797; find in 1^80 at, 06747^3 ; in 1890 it was'3ig,4i4; 
in Hjoi, 362;, 604.; and at tho ond of 1905, 37:8,308. Tljose figures 
are kelusive of the population of Northern Territory, the pro- 
yjnre of South Australia,, properly so called, containing 374,398 
inlhihitanU,n£Kl Northern Territory, 3810, tlieitesi>ective density 
©f the two. divisions beii^ one person- per ,!«iuare mile and one 
por 128 sq. m, The estimated population of Adelaide in i!905 
was 175,000. The number of meJes in 1905 was 197,487, and 
the females 180,721. The hirthj, in the same year were 8868 
JWid tl)e deaths 3804,, representiiug a3*44 and lo'os per looa 
of population respectively^ The hirtli-raite. lew declined 
grcwtly, 

Shviding.the yoaxs from to 1905 into fivo-yebily groups th& 
fiillowing wore the average biith-rotus 


^’eriod. 

Births per 1000 ] 
of Po}jrulation. 1 


44'14 

180G-1870 

40*60 

1871-1875 

37*24 J 

28 ;6 -(i88o i 


1881^1883 

■ 38 ’ 5 I« I 


Period. 

Births per 1 poo' 
of Fopulatldh. 

' Xg 8 q-,i 890 

34’48 

' 1891-1895 

3I'24 


46-59 

I900t-i905 

24*46 

! » . , 


memtimate births arc less freqpcnt in <South Australia.than elaewhcrc 
in Australia; in 1905 tJic, proportion of illeg^ftlmate to to.tal binlis Sva^ 


4*3^^ %• 


hiO death-rato has eUways boon rsnlarkallly light, nOt having 
exQcodcd r B ipor sooo in iuiy year since r 886* The. averages for each 
quinquennial pqripd from rSOi were as. follows , 


Period. 

Deaths ,por luoo 
of PopulatiQ>n4 

Period. 

'DeathS'ppeiipooo 
erf Pogiuiation. 

iflbi- )865 

15*70 

i5‘oi 

1886-1890 

*2*55 

18:60-1870 

' 1891-1893 

12 *08 

■'I87l-ifi7i5 

15*83 

iS^O-Jigoo 

‘ ' XU93 

1876^.3)880 1 

14^0 


I07& 




' • . J 


71 9* f3;4? 


w. ex#«ss of birfliB .fivM 4paflt8 m i«s . 

Ob ot population. The number of marriages ceWbrtited' diimm 7965 
IS 2599 ; this repreteiite a maitfiage^site' of 6^87 per* inattt. L ^ The 
imhsr of divorces and .judicial separatfona during the ten yearg 

jsiog .. ...i 10 .. .. . * '.f. 
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pie6|Tle‘fti^teaiTlly of nice ; oul of 362^604 persons 

whose ,b‘irth{)lace was asc^tained at the .census of J901, 348,352 
were of British or Australian,parentage, .the number bom in the 
CcMiMnonwealth being 289,440, and in South Australia itself 
271,671; '93^6 were bom on the continent of Europe, of whom 
6664 were Germans, and 931 Scandinavians and 3253 were 
Cliinese. The total foreign-horn element of the population 
numbered only 373 %. 

The census showed the number of breadwinners in the state to 
bo males and 32,908 females. Agriculture, the 

main industry, provided eiuploymcnt for 34,186 persons, of whom 
33 it ^39 were males and 1147 females. Pastoral pursuits employed 
4 Jj 93, c^ryin^ 2868, .and mining 6301. The industrial, class may 
be divided into («) persons engaged in manufacturing industries, 
18,163 males, 6761 females ; {h) persons engaged in the construction 
of buildings, railways, roads, &c., numbering 8G52; ,and U) persons 
engaged iiu other industrial pursuits, 7657— these' are chiefly persons 
whoso census description is merely labourer. The conunercial 
class, including trades of all Jkiuds as well as persons engaged in 
finanpe, numbered 20,165, namely 17,080 males and 3085 females. 
The professional class comprised 5372 malas and 3485 females, or a 
total of 8857; while the domestic class— comprising persons engaged 
in providing board and lodgii>g, hotel, and restaurant Iteepers, as well 
as servants — numbered 17,981,, ,namely 3452 imdes and 14,529 
fcjmales. The foregoing cUuises show the dist ributjon of cin]jloymeut 
amongst the 153,296 breadwinners; the remainder of the population, 
comprising 209,308 persons (64vO,94 males and 145,214 females) were 
dependent on the breadwinners. 

Administration . — ^Sonth AustrsLlia, as one of the states of the 
Commonwealth, returns six senators and seven representatives 
to the Federal parliarncnU The local parliament consists of a 
Legislative Council and a House of Assembly. The former has 
eighteen members, elected by T<he districts into which the state 
is divided for that purpose, the franchise being limited to persons 
with freehold or leasehold estate, and to occupiers of dwellings 
of £2.5 annual value; while the Assembly contains 42 members, 
elected by 13 'districts ; the electoral qualific-ations for the 
Assembly are the attainment of the age of 21 years, and having 
been upon the electoral roll not less than six months. Women 
have the right to vote. 

Local Adelaide was the first Australian city to 

acquire the ri^ht of self-government; on the 31st of Oc1ol)er 1840 
the first municipal elections in Australia were h('ld in tliat city. 
There are 33 municipal councils and 142 district councils in the 
settled parts of the state, the ai’ea under local government being 
about 43,000 sq. m. Local rates are assiessed upon the assumed 
annual value of the properties liable to be rated ; and the amount 
of such a.ssessocl annual value was, in 1905, j^2,739,8o8, and the 
capital value 55 millions. The revenue of the various local bodies 
in 1905 was ^294,723, of wliich 70,235 was obtained from rales, 
;^30,r)i8 from government endowmeirt and ^93,870 from other 
sources; 1^130,489 was spent on public works. The total debt of the 
local bodies in that year was ;^iO2,20i. 

Uducation.-^-TliH South Australiau system of popular education 
in its present form dates from 1878. It is Compulsory, secular and 
free. The compulsory ages arc over seven and under tliiriecn ycar.5, 
but cKfldron who, have, attained a certain standard of education are 
exempt from compqlspry attendance. Religious instruction is not 
allowed to be given in state schools except out of ordinary fichool 
hours. Secondary instruction is in the hands of private and 
denominational cstabllshmcuts, and the university of Adelaide is 
wc|l endowed and efficient. The state in r905 722 

schoolij, with a gross onroUnent of ,59 .,d 26 pupils, and the average 
attend^cc was about 41,807. The sum expended in that year on 
public .instruction was ^181,583, and of tliat amount ,;^i 59,000 was 
on account of primary instruction. Although education is free, the 
instruction department has a small revenue ; this in, 1905 amounted 
to ;^i 2,783, of which was derived from rents, ^3630 from the 
sale of books and school material, and ^^682 from fees; the greater 
portion of the .fees comes from the advanced school for girls, the 
remainder being paid b^upils attending classes in agriculture held 
in tlic public schools. The average cost ,of primary instruction Ip 
the 4tate, including cost of school premises and maintenance, is 
4bout.;(3, us. 44d. per scliolar in average attendance. The revenue 
of the Adolaidc University 4n 1905 was j^2 1, 462,. 15s, 7d., of which 
was obtained from the gpvemihent, /9845 from fees and 
£4979 bfom othcar sources. T& number of students attending 
rectures during the same year 595, of whom 366 had matricu- 
lated. Technical education's well advanced.;, the School of Mines 
and ];iidustxi^,.faTimded in 1899, hfd in 1995 an enrolment of xOoo 
students. Private schools ntpnbered 2x3, 72$ teachers and 

XQ,no6 >f|cholarv Of the tasfehers ,559 were .^gaged in general 
id^truciibn, while x66 were specially engaged in particular subjects. 


The peculiarity of rsligiott 4 s the strength of the non-Epi«eop«l 
churches. The Church of England, which includes over 40 % of 
the {population of the other Australian states, daims oxXly 27 % 4 n 
South Australia; and the Roman Catholic Church, whose adhArentu 
number 22 % in the. other colonies, numbers about 14 % in South 
Australia. The Preabyhnrian churches have also fewer supporters, 
for only 5*5 % of the population belong to such churches, compared 
with 13 % in the other colonies. To the Wesleyan cluMrchbs 
19 % of the population belong, to the Congregational churches 
37 %, Baptists 5*5 %, Lutherans 7*5 %, and other Prolostants 
about 8 %. 

finance . — For the year ending June 1905 the state liad a public 
revenue of ;f2,798,849. which is equal to fy] 10s. 2d. per inlmbitant. 
This amount includes revenue received by the tkimmonwealth 
government on behalf of the state. The principal sources of public 
revenue were : customs duties (balance of amount collOCtOd by the 
Commonwealth government), ;^555.b92; land, income and other 
taxes, ^442,030; r?.ilways, /;i, 279, 481; public lands, £192, $^y; other 
revenue, 5^527,843. In 1871 tlie revenue of the province was 
;^778 ,ooo, or ^4, 43. 3d. per inhabitant; from that year it rose rapidly 
until in i88i it stood at ;^2 ,t74,ooo, or £y, iO>s. rod. {ler head ; in 1891 
it was /2,y’i2,ooo, or /;«, i iS. id. per head. The expenditure for the 
year ended the 30th of Juno 1905 was as follows railway working 
expcnse.s, ;^74(),()36; public instruction, ;^i8i,583 ; interest and cliarges 
of public deibt, ;^i.o 49,643; other Services, /9T3 ,z6i. The debt 
charges amounl to £2, tis. 8d. per head, and absorb 30*28 % of the 
total revenue of the state. Against this must be placed the net 
ndurn from services upon which the loan moneys were expended ; 
this amounts to about ;^746,459, so that the real biirdcit of the 
state's debt is reduced to /;303 ,t 84 per annum. On the 30th df June 
1905 the public debt of th(} state stood at jf28,727,895, which is 
equal to £yS, is. id. j)er head; and the purposes for which the debt 
was incurred were ; railway construction and equipment, /X 3. 732, 567; 
water supply and sewerage, £4,9y3,b38; telegraphs ancl telephones, 
^(^1,010,738 ; and other works and services not producing direct 
revenue, ;^8,9oo,952. These figures include the debt of the Northern 
Territory. The amount of the debt at certain periods beginning 
with i86i was : — 


Year. 

Total Debt. 

Debt per Mead. 

1861 

£ 

/ s. d. 

866,500 

6 16 8 

1871 

2,167,700 

II 13 7 

1881 ' 

11,196,800 

39 2 I 

1891 

20,347,125 

62 9 2 

190X 

26,423,805 

73 2 6 

T905 

2S,727>B95 

78 1 I 


Defence , part of the Commonwealth the defonep of South 
Australm is undertaken by the Federal government. On the 3i8t 
of December X905 the defence force of the stale totalled 5000 men. 
comprising i2(>2 partially paid troops, a paid staff ctf 37, and 3178 
riflemen. In addition to the land force there is a corps of X27 men 
capable of being employed on local war vessels, or as a light 
land force. 

Minerals . — Soutli Australia^, though without coal, was the 
Australian colony to have a metallic niinej and the first to possess 
a gold-mine. In 1841 the wheel pf a dray, going over a hul nciar 
Adekiide, disclosed to view silver-lead ore. In the midst of the bad 
limes in 1843 the Kapunda copper-mine was found. In 1843 the 
, wonderful Burra Burra copper was fijjst wrought. The land, 

I 10,000 acrcvS, cost ;^io,ooo; and for several years the dividends 
to Bhcjcholders wore 800 % per annum. The first colonial 
! mineral export was 30 tons, of lead ore, value ,^^128, in 1843. The 
I copper declined as prices fell. It was £$22t0^i m 1885, who» sates 
: were ,^50 a ton, but ;(762,386 ten years before with over /90. In 
1886 most of the mines ,>vt«re closed. Between 250 ana ,400 m, 

' north of Adelaide a very tieh copper district exists. is 

I very abundant. Mangarxeso, nickel, bisn^tk antimony ,and silver 
' have been mined. Tin is seen in granitic, places. Iron occurs in 
; almost all formations and in all conditions. There is abundance of 
, liaematite, micaceous, bqg and other ores rich in the metal, Talisker 
and-^other mines paid in silver. The wonderful Silverlon, of Barrier 
' Ranges, in a desert, is just outside the boundary, though 300 m. only 
1 from AdtJlaide while 6 oq from Sydney. Gold was got from a quarti 
vein at the Victoria mine, near Adelaido, as cariy as 1846, but did 
not pay the company. Partial gold working has been conducts 
at Echun{m» &c., In southern hills. There arc rich Alluvial ‘amd 
quartz, gold mines in > 5 rorthem Territory, at from 100 tp ^56 m. soulih 
of Port Darwin. For the year 1884 f he yield Was ^77,933. 'Of 1349 
miners 1205 wore Chinese, pold id now worked^t WahharitM; 
225 m. north of Adelaide* Copper, tin aiul 'wvcXa^,^di;inirlti 
Northern Territory. Among other minb^s 'tbqdtig 

plates kxid fine marbles may bo named, fdi^y years ato 

precious stones, especially garnets and Sphered m 

the Barossa HiUs. Carbonaceous material found at the Coorohg, 
^c., yielding 50 % df oiil. I^ke Eyre has a, rude co^, . 
marble quarry is a success. The groat copper ixfipcB di steonta mi 


I 



SOUTH AUSTRALIA 


Wallaroo are still worked, but the production lias greatly fallen off. 
In 1900 the value of copper raised in Ihtt province was £3^0, 01 5, and 
th? gross production to the end of that year amounted to'222,32x,9(>9. 
The production of copper in 1905 was ;^47o,324. Gold to the value 
of £^53555 was won in 1905, being clnefly obtained in Northern 
Territory; the total production ol gold prior to that year was 
;^2,764,336. The value of minerals other than gold and copper won 
during 1905 was £Qt>,ii72. In 1871 the mineral production ol the 
state was valued at ;^725,ooo,in 1881 at £421 ,000, in 1891 at £305.000, 
and in 191^5 at £052,551. 

Land System. --The aggregate area of South Australia, exclusive 
of the Northern Territory, is computed to be 380,070 sq. m., or 
243,244,800 acres. About 130,828 sq, m., or a little more tlian one- 
third, represent the limits within which the country is at present 
occupied. The 4O counties proclaimed to date embrace an area of 
80,453 sq.m, or 51,489,920 acres, of which 7,955..105 acres are 
purchased, 3b5i526 acres are partly purchased and 121,735 acres 
Iiave been granted for public purpo.ses, making the total area 
alienated, wholly or conditionally, 8,442,506 acres; 170,537 acres 
are set apart, but not granted, lor forest purposes, and 42,870,817 
acres are still in possession of tlie Crown but occupied under various 
kinds of tenure, chiefly tor pastoral purposes. In addition to the 
land alienated, there are 17,104,062 acres neld direct Iroin the Crown 
by I9i5ii lessees lor farming or grazing purposes. Outside the 
counties are 299,017 sq. ra. or 191,754,880 acres, of which 1105 
acres are purcha.sed, 23 granted for jmblic purposes, 76,570,750 
held by 497 lessees as sheep or cattle runs, leaving 115,184,130 acres 
open for pastoral settlement, if suitable. 

Agriculiure,-~South Australia is essentially an agricultural .state. 
In its first establishment the land was cut u]i for sale into eighty-acre 
lots with the view of settling the people on arrival, and concentrating 
them, instead of having them scattere<l a.s in the iieighlxniring 
colonies, in wliich jiastoral pursuits completely dwarfed the farming 
industry. This wise provision made the colony for yeans t he supplier 
of breadstufls to Sydney, Melbourne, Brisbane, 1‘erth and Auckland. 
As neighbours became wheat-producers, Adelaide merchants liad to 
seek markets in Natal, Mauritius, the Cape, or even Europe. At all 
times the stale has lent every assistance to agriculture. A.s the 
colony suffers more from drought than anything else, public re.scr- 
voirs are constructed and artesian wells are sunk. Forest culture 
has especially attracted government attention. Reforesting and 
the establishment of nurseries for the trees, fruits and vegetables of 
other lands go hand in hand. Hundreds of thousands of trees are 
planted annually. 

The chief industry is wheat -growing; out of 3,342,626 acres under 
cultivation in 1905, 1,757,036 acres were under wheat for grain and 
317,924 under wheat for hay. In some parts of South Australia 
fine yields are obtained ; but taking it as a whole, the yield of the 
province is light. During the ten years 1891-1900 the return per 
acre varied irom a minimum of 1 7 bushels in 1897 to a maximum of 
O'l bushels in 1893- South Australian wheat is of excellent quality 
and strength, and well known in European markets, to which th<5 
province has sent wheat since 1 850. There has been little expansion 
of wheat cultivation since 1880; nor, indeed, has there been any 
material expansion in the total area under crop. Up to the year 
mentioned, every season showed an additional area devoted to culti- 
vation | but repeated failure of crops, due to want of seasonable rain, 
have disheartened farmers, and much land that was formerly culti- 
vated now lies fallow; 1,087,057 acres wore fallow in 7905. The 
following is a statement of the area of wheat harvested for grain at 
specified intervals from 1861 


f „ i Acreage under 1 _ . 

Year. Production. 

Average Yield 
per Acre. 

i86x 

1871 

1881 

1891 

1899 

1900 

1 1901 
j 1905 

Acres. 
310,636 . 
692,508 
1,768,781 
1,552,4^3 
1.778,770 

1,821,137 

1 

Bushels. 
3,410,756 
3.967.079 
8,087 032 
6,436,488 
8.778,900 

8.453*135 

11,25^,148 1 

*0,143,798 j 

Bushels. 

11*0 

57 

4*6 

5-6 

4*9 

4*6 

5*9 

11*46 


The total^rea under crop during the same period was : i86i, 400,717 
acres; 1871, 837,730 acres; 1881, 2,136,407 acres; 1891, 1,927,689 
acres; 1901, 2,369,680 acres. In 1905 other leading crops grown 
with this acreage were; oats, 56,950 acres: barley, 26,250 acres; 
potatoes, 9540 acres; vines, 23,603 acres; other crops, 30,532 acres. 

In viticulture the province has made considerable progress, and 
many Oermans are employed in the industry. The production of 
wine for the year 1905 amounted to 2,845,853 gallons, while 16,714 
cwt. of currants and 8697 cwt. of raisins were also made. Tne wine 
made is df excellent auality, and 718,660 gallons, of a total produc- 
tion of 2,845,853 gallons^ were exported in 1905, principfidly to 
1-ondon. 

The production of wool has been one 6f the chief industries since 
fomjdatiOn of the ^tate, but of late years it has been much affected 


by droughts and low prices, so that the export of locallyrgiown wool 
in 1901 was consiLkTably less in quantity than in 1880, and little 
more than hall as valuable. In 1861 the colony carried 3,038 000 
sheep; in 1871, 4,412,000; in 1881, 6,811,000; in 1891, 7,745,000; 
m 1900, 5*283,247; and in 1905, 6,202,330. The quantity of wool 
exported in the year last named was equal to 45,214,766 ft, valued 
at £1,668,214. As a cattle-breeding country South Australia does 
not take a prominent place beside the three eastern slatc.s of Aus 
tralia. The province depastured, in 1905, 647,631 cattle as against 
520,379 in 1904, 347,666 being in Northern Territory. In 1891 the 
number vva.s 677,000, and 1881, 315,000. It was between 1881 and 
1891 that Northern I'erritory was stocked. The horses in South 
Australia number about 2i(),35o; the number in 1881 was 159,678. 

Although there are some 30,000 persons engaged in one form or 
other of manufacturing, only 18,664 are accounted for in the annual 
statistics of the state; these hands are employed in 1339 establish- 
ments. The horse-power employed in the manufactories is 11,756, 
the value of the plant being estimated at £1,730,000. 

Commerce . — Tne tonnage of shipping entering the ports in 1905 
was 2,625,997, which is equal to upwards of 6 tons per inhabitant, a 
very considerable ratio compared with most countries ; but this 
tonnage is quite beyond the requirements of the province, whose 
trade represents only about 750,000 tons per annum, and is due to 
the fact that Adelaide is a place of call for all the great lines of 
steamships trading between Europe and Australia ; but when every 
allowance is made, it will be found tliat Adelaide is a great shipping 
centre and the third port of Australasia. The tonnage entering at 
Adelaide during 1905 was 2,106,854; at Port Pirie, 226,903; at 
Wallaroo, 105, 228; and at Port Darwin, 116,981. The value of the 
total imports was £8,439,609, and the total exports £9,490,667. The 
ports command the greater part of the trade of the Broken Hill 
and Iraiib-Darling districts ol New South Wales, and this trade is 
very valuable both to the merchants and the railways of the province. 
The trade at the ]H*riods specified was : — 


Year. 

Imports. 

Exjxirts. 

Total Trade. 

Exports 
of Domestic 
Produce. 

1861 

£ 

1,976,018 

i 

2,032,311 

4 ,ooi ,329 

1,83^,639 

1871 

2,158,022 

3.584,397 

5.740,4*9 

3,289,861 

1881 

5,320,549 

4,508,754 

9,829,303 

3.755.781 

1891 

10,051,123 

10,642,416 

8,388,396 

2 ‘^s 693,539 

4,810,512 

1899 

b, 884, 358 

15,272,754 

3,945.045 

1900 

8,131,782 

8,122,100 

*6,253,882 

3.770,083 

1905 

8,4.39,b09 

9,490,667 

17.930,276 

6,031,619 


The great ex])ansion following 1881 was due to the opening up of 
tradt' with th<‘ western districts of New South Wales. The exports 
of domestic produce, the value of which is given in the last column, 
when compared with the other figures in the table, show how greatly 
the province depends upon its re-export trade. Tlie chief items of 
trade are bread.stiiffs, wool and minerals; the export of brcadstuffs 
is very variable, depending so largely upon the rainfall, which in 
South Australia is extremely uncertain. In 1884 the value of 
wheat and flour exported was £2,491,896, falling to £633,426 in 
1886, and rising again to £2,197,735 in t888 . Since the year last 
named there liave been great fluctuations; in 1898 the export fell 
to £261,898; in 1899 it was £785,341 ; in iQOo, £837,642 ; m 1901, 
£1,329,059 ; in 1904, £1,649,414 ; and in 1905, £1,877,318. 

Railways . — The first railway was opened in 1856, and connected 
Adelaide with its port, and the following year saw a line constructed 
to Gawlcr, 25 m. from Adelaide. The inability of the government 
to borrow money at reasonable rates greatly retarded the construc- 
tion of railways in the provincp, and in 1875 there were less than 
200 m. of line : in the next ten years 800 m. were opened for traffic, 
and in 1905 there were 1746 m. in the state proper and 146 m. in 
Northern Territory. There were, in addition, 34 m. of privately 
owned lines. The cost of constructing and equipping the state lines 
stood at £14,766,465 and the net earnings at £538,890; this represents 
3*64 % on the capital invested. The actual interest paid by the 
state upon its outstanding loans was in the same year 379 % ; 
there was therefore a loss of O’ls % upon the working of the lines ; 
but the state claims that the indirect benefits of railway construction 
far more than compensate for the direct. loss. The gro^s earnings 
for the year 1905 wore £1,318,521, and the working expenses 
;^756,403 ; the net profit per average mile open being £297, and per 
train mile 34*68 pence. In 1905 the number of passengers carried 
was 9,870,821, and the goods tonnage 1,684,793. South Australia 
has two gauges, namely 508 m. of 5 ft. 3 in., and 1384 m. of 3 ft. 6 in. 
line. The line joining Adelaide with the Victorian border, as well 
as several of the trunk lines, is on the wider gauge. 

Posts and Telegraphs.— In 1905 there were 71 1 post-offices in the 
state of which 299 were also telegraph stations. The business 
transacted was: letters and postcards transmitted, 26,230,337; 
newspapers, 6,717,787; packets, 1,659,775: and tdegrams, 1,244,126. 
The total revenue from these services for the yedr 1905 was £274,892, 
and the expenditure in these sums ate indfildea'th^ 
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tolephotw revttiue attd expenditure, the former amoiin ( ing to 1^25,81 5. 
These sums are exclusive ol revenue received by the Commonwealth 
government. The use ot telephones in Adelaide is rapidly extending ; 
in 1905 there were eleven exchanges and 2284 telephones in actual 
use. There were 6092 m. of telegraph line in operation in that year ; 
the state owns tlie principal overland line by which communication 
with Europe and the East is maintained. 

Bunking, — The assets ol all the banks of issue trading in South 
Australia at the end ol December 1905 amounted to £7,42^,775, 
and the liabilities to £7^^23,060 ; these' latter comprised deposits 
at call and at interest. £i>, 866,281 ; notes and bills in circulation, 
£3^1 »573 ; and other liabilities, £52,929. Among the assets were coin 
and bullion £1,861 ,091. The South Australian people are very thrifty, 
and thirty-one in every hundred have accounts with the savings 
banks. On the 50th of June 1905 the depositors numbered 126,821, 
the amount ol their credit being £4,380,358, a sum equal to 
£34, los. 9a. per depositor. Taking deposits in banks of issue and in 
savings banks together, the total was £11,186,639, which is equal to 
£29, 12S. 4d. per inhabitant. 

Authorities. — E. G. Blackmore, The Law of the Constitution of 
South Australia (Adelaide, 1894); H. Y. L. Brown, A Record of the 
Mines of South Australia (Adelaide, 1890); John Ednie Brown, A 
Practical Treatise on Tree Culture in South Australia (Adelaide, iKKi) ; 

J. F. Conigrave, South Australia: A Sketch of its History and 
Resources. A Handbook compiled for the Colonial and Indian 
Exhibition in London, r8S6 (Adelaide, 1886); B. T. Finniss, The 
Constitutional History of South Australia, i8j6-j8j7 (London, 1886); 

K. Gougor, The Pounding of South Australia, edited by E. liodder 

(London, 1898); William Harcus, South Australia: Its History, 
Resources, Productions and Statistics (London, 1870); Edwin Hodder, 
The History of South Australia, with maps (2 voU. 8vo., London, 
11193); Mewland, The Par North Country (Adelaide, 1887); South 
Australian Year Book (1904-1905); T. A. Coghlan, Australia and 
New Zealand (1903-1904). (T. A. C.) 

History. — Though the coast of Northern Territory was well 
known to Portuguese and Spanish navigators as early as perhaps 
1530, being called Great Java, it was not surveyed till 1644, when 
Tasman laid down the line of shore pretty accurately. The 
western part of the southern coast had been seen and named 
Nuyt’s Land in 1627. But Flinders, by his discovery of the two 
great gulls, Kangaroo Island and Encounter Bay, in 1802, 
was the first to reveal South Australia proper. Captain Sturt 
descended the Murray in 1830, and looked over the hills near 
Adelaide. The first to direct attention to a settlement there was 
Major Baron, who communicated with the colonial office in 
February 1831. His suggestion was to establish, at no charge 
to the British government, a private company, that should 
settle a party on Yorkc Peninsula. He believed a large river 
entered Spencer Gulf. In August Colonel Torren.s and others 
proposed to purchase land between 132“ and 141° — 500,000 acres 
at 5s. an acre. Some were in favour of Spencer Gulf, others of 
Kangaroo Island, and a few for the mainland towards the Murray. 
Memorialists in 1832 sought a charter for the South Australian 
Association, giving extensive powers of self-government. Land 
sales were to pay the passages of free labour, chiefly young 
married people, and no convicts were ever to be sent thither. 
Lord Goderich did not favour the scheme, and thought a colony 
with free institutions might prejudice the interests of New South 
Wales, while free trade would interfere with the English navi- 
gation laws. After much negotiation, the English authorities 
regarded the scheme more favourably, but would not consent 
to give the company the powers they sought. The company 
receded in their demands, and offered security for the proper 
observance of law and order, while depositing cash for the 
purchase of l^d. Captain Sturt in 1834 informed the colonial 
secretary that Spencer Gulf and Kangaroo Island were objec- 
tionable, but that the eastern side of St Vincent Gulf was 
the best locality. In 1835 the ministi^ got an act passed for the 
erection of a colony under commissioners appointed by the 
Crown, who would be responsible for their acts to the British 
government. It was arranged that a local government should 
be established when the settlement had 50,000 people. Mr 
George Fife Angas advanced a large sum as security to the 
state. Though the first settlers were sent to Kangaroo Island, 
all were afterwards gathered on the Adelaide plains. The 
colony was proclaimed under a gum tree on the 28th of 
December 1836. Oreiit delay took place in the survey of land. 
The South Australian Coihpany purchased' large ‘ tracts from 
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the commissioners at 12s., per acre and sold at sos. • A general 
speculative spirit arrested prepress. Governor Gawler went into 
extravagant outlay on public buildings, &c., and drew against 
orders upon the English treasury. Such difficulties arose that 
the British rulers had to suspend the cliarter in 1841 and make 
South Australia a Crown colony. A revival of prosperity took 
place when the farms were tilled and poverty had taught pru- 
. dence. Copper and lead mines were subsequently discovered. 
Kapunda in 1843, the Burra Burra copper-mine in 1845, 
greatly aided in the restoration of commercial credit. The gold 
fever in Victoria drew off numbers in 1852; but the good prices 
then realized for breadstuffs gave a great impetus to farming. 

In 1856 the colony was given its own constitution and self- 
government. On the attainment of autonomy Governor 
MacDonnell, in closing the last session of the then partially 
nominated legislature, made use of the following words : 
“ 1 confidently expect that the extended political power en- 
trusted to the people of this country, and the universal suffrage 
j conceded by the new constitution, will prove in reality a safe 
I and conservative measure; and whilst conferring the utmost 
I possible power of self-government, will render stronger and 
I more enduring than ever the cherished ties of affection and 
loyalty which link this province to the throne of our respected 
and beloved sovereign.’’ This prediction appears to have been 
amply verified : South Australia enjoys the reputation ol being 
one of the most progressive and at the same time one of the most 
stable of existing communities. From its origin as the venture 
of private enterprise the state has passed through orderly 
stages of evolution up to the zenith of democratic government. 
Such alterations as have been made in the constitution have been 
in the direction of a still further enlargement of the franchise. 
Payment of members proved to be the corollary of manhood 
suffrage. In 1887 a temporary act was passed for the payment 
of £‘200 a year to each member of both houses, and in 1890 
the law was made permanent. Thus was rendered possible 
the direct representation of all classes. Soon afterwards the 
parliamentary Labour party came mto existence; this fqrms 
a considerable proportion of the membership of Wh houses, 
and includes in its ranks men of the highest intelligence, in- 
dustry and eloquence. In 1894 the principle of “ one man one 
vote ” was extended to that of “ one adult one vote by the 
inclusion of women as voters on terms of absolute equality 
with men. There is no bar to the election of women to parlia- 
ment whenever the electors think fit to be so represented. 
The delegates to the Federal convention and to the Common- 
wealth parliament were in South Australia elected by the 
combined vote of men and women. Elections were formerly 
held in successive batches, but since 1893 they have takeh place 
simultaneously in all the districts. Electoral expenses are 
rigidly limited, both as to objects and amount, and a declaration 
of money thus expended has to be filed by every candidate. 
Experience has demonstrated that, owing to the intrusion of the 
personal element, general elections have often failed to afford 
conclusive evidence of the state of the popular will. Attention 
was therefore directed towards the referendum as a means of 
obtaining an unquestionable verdict on important public issues, 
although no general statute was formulated on the subject. 
In 1896, at the general elections, the following questions were 
submitted to the electors : “Do you favour (1) the continuance 
of the present system of education in the state schools ? (2) the 
introduction of scriptural instruction in the state schools duri^ 
school hours ? (3) the payment of a capitation grant to denom? 
national schools for secular results?” An overwhelming 
majority pronounced in favour of {i\ and against ^2) and (3); 
Again, in 1899, a direct vote was similarly taken on the qucstm 
of household franchise for the legislative council. Undoubtedly 
the practical application of the referendum in South Austmlia 
facilitated the adoption of this princ^le in the ratification and 
in the method of amendment of the Corntponwcalth constitu- 
tion. The right of the Second Chamber to suggest amendments 
to bills affiich it has not power to amend was l:^owed fay the 
Commonwealth from the constitution of South Austmlia, as 
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alio Wi the of a sittmltatieous dissolation trf both houses 
as a means of overcoming possible deadlocks between the 
chambers. As One among many improvements in parliamentary 
procedure may be mentioned the practicre of permitting bills 
lapsed owing to prorogation to be replaced on the notice paper 
in the ensuing session by motion whliout debate. 


Cr0wm 


In partiidly settlocl countries such as South Australia the Crown 
lauds policy rivals finance in engrossing the attention of the legisla- 
ture, but as time goes on the relative importance of 
these subjects vaTk*s in inwrse ratio. Tlie earlier 
budgets, eoraparccl with those of later years, when 
the Country hatl become more lully developed, miglit be .saiej 
to resemble the fiuancos of the nursery, whereas the initial alien- 
ations ot land, comjirising tlie most central and most valuable 
blocks, ueceimrily surpassed later transactions in significance. 
Many phi'.ses otf public opinion ati to the method of disposing ol the 
Crown lands have been witnesseil. A general review indicates 
clearly that the change has lieuii uniforinly in the direction of 
removing hnpediments and increasing facilitie.s tor the settlement 
of the people, cither ns freolioklcrs or as state tenants, on the land. 
Under the auction .system the land was allotted to the highest bidder, 
witli tlje result that the payment of tlie purcliasi'-money Irequently 
exhausted the resources ol the settler, and subsequent relief liacl to be 
afforded by rola.xation of the conditions ot the agreement to purchase. 
Eventually land hoards were enmted to allot selections to applicants 
at low rates and deferred purchase. Perpetual leases arc now 
taking the place of absolute alienation. The tenure is eoually g(K>d 
for ail purposes of the bona-fide settler, .and capital which would 
otherwise be sunk in acquiring the frci'hold is set free for making 
improvomenls, purchasing machintTy and the manifold retiuiremiints 
of oflicient husbandry. Small blocks of 20 acres, or not exceeding 
£100 of unimproved value, can bo (ibtained by worldng men in the 
vicinity of towns, thus on the one hand anording the necessary 
supply of agricultural labour during the busy seasons, and on the 
other hand providing a homestead which the liolder can with advan- 
tage cultivate at slack times wiicn unemployed. Proviskm ws.s 
under the Cloiser Settlement Act of 1^97, for the rejiurchasc of 
large estates for agricultural purposes; llu'se Ic.nds are h'ased to 
farmers at an average rent of about 4 ji % on the value. The industry 
of wheat-growing has received an impetus through the sysimn of 
drilling in a small quantity ol jihosphatic manure with the seed. 
By this moans exhausted laiuls have bc<‘n restored almost to primi- 
tive fertility. Vine- growing has now become one of the staple 
industries, and, owing to .stringent precautions, the state remains 
free from tho .scourge of phylloxera. The CTCat bulk of 
Agiiouliort the unalienated land of South Australia is held in huge 
madWMfr, areas by Crown tenants, known as squatters, under 
pastoral leases, which now have a currency of 42 years, 
with security of tenure. In 1803, when the unemployed were very 
numerous, the government established co-operative village settlo- 
monts on tracts of land adjoining the river Murray. Seven of these 
are now in existence as irrigation coloiuos, Tlic water is raised from 
the river Py rotary pumps, and distributed by means of channels, 
after t^e plan adopted ax Rcnmark. By the apifiication of water 
to 'the 'adjaceirt sun^steepod soil, miles of worthless malice scrub 
have been converted into vistas of vineyards, orange groves and 
orchar^. The paramount importance of water-supply and con- 
servaltion lias received evcr-incrcasuig recr^gnition. The Bootaloo 
reServoti* has a capacity of 800,000,000 galllons, and from its 695 m. 
of truiSe mains a district of 'over 1,000,000 acres is rirticulatcd. 
The 8U|)ply of Adelaide and its vicinity has been reittforcod by a 
reservoir at Happy Valley, having p. contour of about 7k m, at high- 
water mark, and containing 2,g5o,oot»,ooo gallons. The reservoir 
was formed by the construction of an earthen embankment 2^4 *5 ft. 
long And 72 ft. high; this is filled from the Onkajmringa river through 
half a milo of steel main, 0 ft. in diameter, and 3! m. of tunnel. 
Works on la large scale have also been constructed at Bundaleer 
ana Barossa. The custom for many years? past has been to construct 
thews and other groat pubMc woriw dqiaTtmciitally instead of by 
Cbhtraidt. Many artesian wells have been sunk on Ulie routes for 
travcdtai: stock in the interior. The hores of some of these exceed 
3000 depth, and the isupply varies from 200,000 to i ,oou,ooo 
gallons a day. Around some of these wells in the for north planta- 
nons Si tlale-palms have yielded excellent results. 

■Sbfith Australia was founded when the tide of the Iwism-fmre 
niginie <Wsis cnnniing high, and a patriotic bias in the customs tariff 
was rvgarded as an unwarraQtal)lc roatriction; it is therefore not 
surprising that free trade should at the outset iuive received many 
adherents. There werti not wanting, however, some who saw clearly 
that a country hlmost entirely occupied in primary production 
would pvovie but a barxiun>field for the cultivation of the many-sided 
activity neqespary to a conqilcte national life. It was also main- 
tained that'll inducements were given to capital to embark in home 
industries, h hheapenlbg of the product, due to approximation of 
supply aba'deihfmd, w<mrd tene. In accordance with these views, 
a ^otectivs^tarii! was adopited in 11883. Two years later the duties 
nrerd .extended^ : PThe establishment of .msmuh^ctures 


and new industries opened a career for youths of dfwientive »nd 
mechanical aptitude, and in several instances the predicted reduction 
in price of the protected article has been strikingly manifested. 

One of th<‘ mo.9t notable developments in public policy consisted 
in tin? extension of the spheru of the state so as to 'embrace activities 
foimeriy Considered to be solely within the province 
of private enterprise. Rtailways from the outset have tIoTeriiaisin 
l>een governmfmt undertakingwS, so also have been Motwrprtw, 
waterworks of any degree of magnitude; telegraphs 
and te}q>hones, taken over by the Commonwealth, have always 
been regarded as state moiiopolicB. A public trustee undertakes, 
when rkrsir<^, -the administration of estates. In 1895 a state bank 
wa.s 'established to provide farmers with the necessary worldng 
capital at lowest carrrent rates of interest. A state produce d6p6t 
was also organivjftd at the same time to assist fanners in placing 
tlicir produce to the be.s't advantage on the world's markets. 
Produce rs rmived by the department of agriculture, prepared for 
shipment, oertified as to quality, and graded. Small parcels from 
a number of producers are groujx'd together in one consignment and 
shipped At tlie lowest rates. Tiie government of South Australia 
also iindertakOB, if so desired, to act an agent in London for the con-^ 
signor, and to arrange for the sale of his produce; so that a farmer 
who luts no representative at the port of destination, but is desirous 
of ascertainmg whether a profitable trade c.tn be cjrtablished in any 
class of produce, has only to send the goods to the d^‘])6t, and await 
the arrival of a cl^t.*quewhen the sales accounts come to hand. An 
advance amounting to thrt'fe-fifths of tne value of the produce at 
5 % is made if desin^d. Wine sliqyped through the produce d^p6l is 
analysed and examined in bulk by government experts, and it found 
to be both sound and pure is sent to the bonded d6p6t in I.oik 1 oii 
with a certificate to that^etfecl : this is rt'corded on the label of the 
bottlfs in which it is retailed, under the name of the '* Orion " brand. 
Cyanide works have been orooted in various centres for treating ore 
raised by miners working in the neighliourhood. State wiu lters 
for copper ore have been built at Port Augusta, but are not now 111 
operation. There is a Factory Act ponnitting the establishment of 
wages boards, and also legislation providmg for a weekly lulf- 
lioliday and the early closing of shops. A compulsory Conciliation 
Act deals with the prevention and settlement of industrial di.spntes. 
The Right Hon. C. €. Kingston was the pioneer in Australasia of 
legislation of this descriplion. These measures were at first 
denuuncod by some as Socialistic, and were regarded by many as an 
undue interference with private enterprise. Some of the state aids 
were, however, speedily recognized as affording additional incentives 
to industry, and by enabling producers and workers to obtain a 
better return for their labour may fairly be held to have assisted 
rather than to have retarded private enterprise. In 1893 a bonus 
on butter exported to tlie world’s markets was successful in bringing 
into existence a fully equipped export trade. Public opinion in 
South Austrn:lm has little tolerance with laxity. Children are iire- 
venl'ed from .selling articled in the .streets after 8 p.m., and are not 
allowed to fetcih beer from piiblic-lvouscs. The age of consent lias 
been raised to 17 yt«»,rs. The notification by modiciil men of cases 
of pulmonary tuberculosis to the local authorities is compulsory. 

No pains have been spared to keep pace with modem imiirove- 
ment.s in popular education as an mdin])ensable feature in democracy. 
South Austnilia holds in reverent and loving memory 
the name of John Anderson Hartley, the originator of c®®®"'®®* 
the state .school system, who died in 1896, and to whose character 
as a man and genius as an organizer the schooLs of South Australia 
will remain as a perennial monument. School fees for children 
under the compulsory age of 13 were abolished in 1891, and in 
1898 the older children were also admitted free. Students in 
training liave now the advantage of a two-years' course at the 
university. Technical education has received much attention. A 
foundation was long ago laid in the primary schools by the inclu* 
sion of drawing as a compulsory subject, and by ollorduig facilities 
for manual training. In 1889 the South Australian School of 
Mines and Industries was established, and under the pi'esidency 
of Sir Langdon Bonython proved a most valtiable inatitutioh. 
Other technical schools are in operation in industrial amd mining 
centres. A reserve of >2 acres is attached to all new country 
schools, and systematic lessons in practical agriculture are given 
by many teachers. In Order to encourage tree-planting, a yeaily 
school holiday devoted to this purpose, and known as Arbor Doy, 
was established in 1886. With a similar object the state ^ dis- 
tributed, free of charge, 5,000,000 fonest trees to 21,000 persons. 
Over 1,250,000 vines have also been given away. The boys' field 
club (1887), with the motto " The Naturalist loves Life, ' under 
the direction of Mr W. C. Grasby, was one of the pioneers of Natutte- 
sludy. A state secondary school for girls has boon for many years 
self supporting, and in 2897 secondary agricultural schools for 
boys were organized in Adelaide and other centres. Half the school 
hours of each day are spent in the class-room, the remainder being 
devoted to workshop, Arid and laboratory practice. An Agri- 
cultural college At Ro^ofthy, 25 >m. ndfth ot Ad^de, Impacts 
a high-<elEss theoretical andrpffactical training in the various bmaches 
of ogriculturs^ inpludh^ viticulture, and wine-making. The fee 
charged is ^30 a yea^ including l>oaf,d andTodjgizig. , Inforxnatioi^ 
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ttR to aftd husbandry is <lliJR«mlnat«d among the 

farmer:, by means of an agricultural bureau, vvith numerous branches 
throughoiit the country. A journal 1 b puMiSlied conjointly by the 
depatfmontfl of agriculture and industry, containing reporta of 
the proceedings of the bui'eaus and articles by government experts, 
togothef 'With induFririal topics and matter's of interest to artisans, 
and also particulars furnished by the labour bureau as to prospects 
of emplo^ent in various districts. (J . A. Co.) 

SOVTH BEND, a, city and the county-seat of St Joseph 
county, Indiana, U»S,A., at the head of navigation and on tlie 
southern ben{l(hence the name)of the St Joseph river of Michigan, 
arid (by rail) 86 m. E. by S. of Chicago. Pop. (tpoo), 
of whom 8601 were foreign-born (including 3053 Poles and 
240a Germans); (lyio, census), 53^684, Land area (1906), 
6 - 3 sq. m. It is .served by the Grand Trunk, the Lake Shore 
& Michigan Southern, the Michigan Central, the New Jersey 
Indiana Sc Illinois, the Chicago, Indiana & Southern, and 
the Vandalia railways, and by four inter-urban electric lines. 
Among the principal buildings are the city-hall, the county 
court-house, the public library, and the Oliver Hotel. In 
Notre Dame, a suburb, are St Mary’s College and Academy 
(Roman Catholic, clwtered 1855) for girls, and the university 
of Notre Dame du Lac (Roman Catholic, first opened in 
1842, and chartered in 1844). In igto the university hud 87 
instructors, 1005 students, and a library of 60,000 volumes. 
It is the headquarters of the order of the Holy Cross, wliosp 
sisters have charge of St Mary’s College oaid Academy. South 
Pciid ranked fourth among the manufacturing cities of the 
state in 1905. Its industrial establishments include carriage 
and wagon works (those of the Studebaker Bros. Manufacturing 
Cotnpany being the largest in the world), plough and agricul- 
tural machine works— the Oliver Chilled Plow Works, founded 
by James Oliver (1823-1909), being particularly well known— 
the wood-working department of the Sing^ Sewing Machine 
Company, iron and steel foundries, flour-mills, and paper and 
pub mills. The water-supply is obtained from 122 artesian 
wells, .with a daily capacity of about 24,000,000 ^Ilons. South 
Bend was the site of an Indian village and of a French trading 
post. It was settled about 1820, laid out about 1831 (when il 
became the county-seat of St Joseph county), incorporated 
as a village in 183*;, and chartered as a city in 1865. 

SOUTH BETHLEHEM, :a borough of Northampton county, 
Pennsylvania, U.S.A., on the Lehigh river, about 57 m, N.W. 
of Philadelphia, and opposite Bethlehem, with which it is con- 
nected by bridgtJS. Pop- (1900). of whom 3322 were 

foreign-born and 115 were negroes; (1906, estimate), 15,005. 
It is s^ed by the Lehigh Valley, the Philadelphia & Reading, 
the Central of New Jersey and the Lehigh Sc New England 
railways. The borough is the scat of Lehigh University. 
This institution was founded in 1865 by Asa I^ackcr, who then 
gave fsoo^ooo and 60 acres (afterwards increased to 115 acres) 
of lahd in the borough, and by his will left to the university 
library $500,099, and to the university an endowment of 
$ijgooyooo and a large interest (about one-third) in his estate. 
Thcttnivetsity was chartered in 1866; Jt embraoes a school of 
tedhnolbgy, with courses in civil, mechanical, metallurgical, 
minina, el(Ltrical and chemical engineering, electrometallurgy 
and chemistry, aj^d jt school of general literature (1878), with 
classical and Latin^scientific courses. In igoS-1909 it ^ 68 
instructors, 1720 rtudents, and a liteary of i27,o<» volumes. 
The principal buildings, of the uinversity are Packer Hall (1869), 
larBehn t&n up ly the department of civil engineering, the 
ch^ioU and metallurgical laboratory, the physical and elec- 
trical Chancering laboratory, tlie steam engineering taiwratoiy, 
WiUiMftSHall f or mechanical epginee)ring,j&c., ^ucon Hall for the 
department, Christmas Hall, with drawing-rooms ano 
flw officeh of the Y.M.C.A., the Sayre astronomioal observatory 

S ie Tftidl# Memorial Church.'the imiverstty^ library (1897), 
ormitbries (1907) given by Andrew Carnegie, Dfown Memorial 
HftUi a.skud^ta’ club, the, college aimmor s, and a gymnasium. 

is th« see of a Protestant Episcopal 
Bliihopi' 'Thfc'Bethlehcm Stcsel Company manufactufes here ir<m 
and steel, including Bessemer steels, armour plate, steel rhils, 


-government ordnance, drop forgings, iron and steel cartings', 
Stationary engines, gas ttigines, hydraulic pumps, projectiles, 
steel shaft and pig iron; zinc is smelted and refined; and 
there are large hosiery and knitting mills, and silk mills and 
cigar factories. The total value of the borough’s factor 
products increased from $9,964,054 in 190c to $15,275,411 itt 

1905. or 53*3 %. o. T 1 » 

In 1846 a water-cure was established where St Lukes 
hospital now stands, m the adjoining borough of Foutitain 
Hill (pop. in 1900, 1214), and for a few years this attracted 
a considerable number of visitors during the summer season. 
In 1853 works wta*e established for the manufacture of white 
oxide "of zinc from a calamine found here, in the next y^r 
metallic zinc, was produced, and in 1865 the first sheet zinc 
made in America was rolled here. The borough was incor- 
porated in 1865. 

SOUTHBRIDGE, a township of Worcester county, Massa- 
chusetts, U.S.A., on the Quinabaug river (which here falls 
165 ft.), about 20 m. S.S.W. of Worcester. Pup. (1900), 10,025, 
of whom 3468 were foreign-born; (1910 census), 12,592. 
Area, about 20 sq. m. The township is served by the New 
York, New Haven Hartford railway, and by inter-urban 
(electric) lines to Worcester and Springfield. Tlie Soutlibridge 
public library (1870) contained 22,000 volumes in igdlQ* Optical 
goods, cotton, woollen and print goods, cutlery and shuttles 
arc the principal manufactures; in 1905 the value of the total 
factory product was $4,201,853. The factory of the American 
Optiail Cximpany here is probably the largest of its kind in 
the world. 

In 3801 a poll parish, named the Second Religious Society 
of Charlton, and popularly called Honest Town, was formed 
from the west part of Dudley, the south-west part of Charlton 
and the south-east part of Sturbridge; and in 1816 this parish 
became the township of Soulhbridge. 

tbe Leaftets published (1901 sqq.) by the Quinabaug Hifllorical 
Society of Soulhbridge. 

SOUTH CAROLINA, a South Atlantic ptate of the United 
Statts of America, and one of the original thirteen, lying be- 
tween latitudes 32^ 2’ and 35® 17' N. and between longitudes. 
78® 30' and 83° 20' W. It is bounded N. by North Carolina, 
E. by North Carolina and the Atlantic Ocean, S.E. by the' 
Atlantic Ocean, S.W. and W. by the Savannah, Tugaloo and 
Chattooga rivers, which separate it frem Georgia. Its total 
area is 30^989 sq. m., and of this 494 sq. m. are water surface. 

Surface Veaturn.—Stmth Carolina is mainly in the? Coastal Plain 
and Piedmont I'latcau regions, hut in the north-west it pxtends 
Rlichtly into the Appalachian Mountain region. Locally the 
Copstal Ttain region ts known as the Low Countiy, and the Pied- 
mont Plateau and Appalafcniaii Mountain regions are known as 
the Up Country. The coast, about 200 m. in length, jS generally 
low. For 60 m. sOiifli-west of the North Carolina border it Is un- 
broken and lined with a smooth, hard beach of light-cOloured sand, 
but below this it becomes increasingly broken by estuaries and i.s 
lined with flat and low sea-islands that ircTeR.se in size and number 
toward the Georgia border. For about’ I o m. back froth the coa.st 
the Coastal ^?in region is occimied very largely by salt marfehes. 
Then, although still continuing ifal,; the* surface ri^es at, the rate of 
about zi ft. per mile for 40 ih. or more; be^i-Oiid this it r(^ moie 
rapidly reaches a maximum elevation in Lrixington coiinty of 
about 700 ft. above the sea. and bccoifieS ihCrbaSingly broken into 
rolling plateaus and deep valleys to the Fall Llne^ mafk.s the 

bounflary between the Coastal Plain and the Piedmont Plateau. 
This ilne, at which the south-east flowing rivers fall from higher 
levels in the crystalline rocks of the PiedfiiOht Platdau <iown to 
somewhat lower levels in the Softer rocks of the Coastal I%\n. 
pziBses in a general south-west direction fi^bfn the North Carolina, 
border north-dast of Cheraw through Camden and tolun^bl^b ,the 
Savannah River opposite Augusta, Georgia. Th6 Piedmont Pl^te^au 
rf-don, rising graoually from an elevation of about 500 Jt. along 
the F^l Line to 1000 ft. or more in the north-west, I9 ajptateau 
' U tty ** 


broken into undulating ridges. and deeply ®J^)1 

section of South Carolina which is traversed hy. Appalachian 
* .RifJgo^rlBf Abruptly 


Mountain region a few mountains^of 
from the , foot " 
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and flow south-east into the Atkntic Ocean. In the middle section 
the SanLttc* River is iormed by the confluence of the Wateree, w'hich 
is known in North Carolina as the Catawba, and the Congaree, 
Which is in turn formed by the Broad and the Saluda, and the basin 
of this system embraces about one-half the area of 1 he state. In the 
north-eaRt the Great Pedee and its tributaries — the little Pedoe, 
Waccamaw and Lynches — are wholly within the Coastal Plain, but 
the mainstream is a continuation below the Pall IJne of the Yadkin 
River, which rises in the mountains of North Caiolina. On the 
Georgia border the Chattooga River, rising in the Blue Ridge, 
becomes tributary to the Tug^oo, which in turn becomes tributary 
to the Savannah. The Combahee and the Edi.slo, in the south- 
east, and the Black, north of the Santee, are the principal rivers 
that rise within the Coastal Plain and flow direct to the ocean. 
In the Piedmont Plateau region the current of the rivers is usually 
swift, and not infrequently thoie are falls or rapids; but in the 
Coast .il Plain region the current becomes sluggish, and in times 
of high water the rivers spread over wide areas. 

Faufia. — The principal animals and birds in South Carolina are 
deer, rabbits, .squirrels, opossums, musk-rals, racf-ons, minks, 
geese, ducks, wild turkeys, " partridge (quail or bobwhite), 
woodcock and snipe. Poxes, bears, wolves, lynx (wild cats) and 
otters are very rare, and pumas (panthers) and beavers long 
ago disappeared. Common among birds of prey are owls, hawks 
and kites, and there are many turkey buzzards. Song birds are 
numerous and of many varieties; among them .are thrushes, mocking 
birds, blue birds, robins, wrens, chickadees, warblers, vireos, 
sp.arrows, bobolinks (reed bird-; or rice birds), meadow larks 
and orioles. In the bays and lower courses of the rivers are por- 
poises, whiting, sea bass, cliannel bass, shad, sturgeon, mullet, 
drum, bluefish, snappers, sheepshead, weaklisli or squeleague, 
groupers, and several other kinds of lish. Oysters, crabs, shrimp and 
terrapins are .also abundant here, and in the inland streams are 
some pike, perch, trout and catfish. 

Plofu , — ^From the number of pal met toes along the coast South 
Carolina has become popularly known as the Paltuetlo state. 
Scarcely less cou.spicuou.s for some distance from the ocean are the 
magnolias, the live oaks draped with long gray moss, and the reed- 
covered marshes. In the swamps tlxere are cypresses and some 
gum and bay trees. In most of the uplands of the Coastal Plain 
region the long-leaf pine is predominant, but large water- oaks 
and undergrowl hs of several other oaks and of hickories are not 
uncommon. On the Piedmont Plateau and in some of the more 
.hilly and heavy-soil sections below the Fall Line there is some 
short-leaf pine, but moat of the trees in these sections are of the 
hpdwood varieties : deciduous oaks are most common, but beech, 
birch, ash. maple, black walnut, clujstnut, sycamore and tulip 
trees also abound. On the mountains .are the cucumber tree, 
laurel, white pine and hemlock. Among indigenous trees, shnibs 
and vines that bear edible fruits or nuts the state has the black- 
berry, grape, pawpaw, jpersimmon, plum, crab apple, hickory, 
ohestnut and hazel nut. The English walnut, pecan, apple, apricot, 
pear and cherry are also cultivated. Both medicinal and flowering 
plants are exceptionally abundant ; a few of the former are ginseng, 
snakeroot, bloodroot, hore-hound, thoroughwort, redroot {Ceano- 
thus Americanus), horse mint and wild flax, and promiqipnt among 
the latter are jessamines, azaleas, lilies, roses, violets, hohey-suckle 
and golden-rod. Venus’s flytrap is found along the coast. 

Along the coast the cUmcite is comparatively mild and 
equable. At Charleston, for example, the mean winter temperature 
is 51® F., the mean summer temperature 81® F., the mean annual 
temperature 66® F., and the range of extremes from F. to 7® F, 
or 97® F. Toward the north-west the mean winter temperature 
decreases to 47® F, at Columbia and to 40® F. at Greenville ; uk* mean 
summer tepiperature decreases only to 80® F, as far as Columbia, 
but from there to Greenville decreases to 75° F. ; and the mean 
annual temperature decreases to dz® F., at Columbia and to 58® F. 
at Greenville. The range of extremes increases to 108® F. (106® to 
—2®) at Columbia, and then decreases to 102® F. (97® to —5®) at 
Greenville. The greatest range of extremes in the state is irom 
II® F. at Santuck, Union county, in February 1899, to 106® F. 
at Columbia in August 1900. For the w'hole state the mean annual 
temperature is about 6.^® F., the me«an summer temperature 79® F„ 
and the mean winter temperature 44° F. In nearly all sections 
January is the coldest month and July the warmest. The mean 
annual rainfall for the state is about 49 in., and its distribution is 
excellent. £?ftremes for the various sections range only from 
53 ’4 in. at ClutleBtun to 44 4 in. at Stateburg, in Sumter county. 
Seventeen inenes, or more than one-thirrt, falls during the summer, 
and* for the other seasons the range is only from lo'i in. for autumn 
to rr‘6 in. for wintei*. Snow is uncommon in the south-east of 
the state, and wh€e|iirer there is- a snow-storm the snow usually 
melts as it falls; Mt in the centre and north-west occasionally 
covers the ground to a depth of several inches. The prevailing’ 
winds are from the south-west along the coast, from the north-east 
in the north- central section, and from the west in the west section. 
Tomadq winds sometimes occur in the west section, and the east 
section ocpsipnally suflers from West Indian hurricanes. 

general the soils of the Piedmont Plateau region 


are such as have been formed by the disintegration of the under- 
lying rocks. These consist mostly of granite and gneiss, but in 
the north-central section there is trap-rock, and in the south-east 
section some slate. On the more level areas of the Idedmont Plateau 
the granitic soil is a grey mixture of sand and clay, but on the 
hillsides of the river basins it is a heavy clay of reddish colour, 
the sand having been washed down 1u form the soils of the Coaatal 
Plain. In all .sections of the Piedmont Plateau the subsoil is a 
reddish or yellowish clay. In the upper .section of the Coastal 
Idain region the soil is for the most part a loose sand, but lower down 
it becomes flner, more tenacious, and consequently more fertile. 

Agriculture . — Tlie number of farms in South Carolina was 93,864 
in 1880; 115,008 in 1890, and 154,166 in 1900 — the number for the 
two last named years not including farms of le.ss than 3 acres and 
of relatively small productivity. The total acreage in farms in 
1880 was 13. 457, (>13 acres, of which 4132 acres were improved; 
in 1890, 1^,184,652 acres, of which 5.255,237 acres were improved; 
and in 1900, 13,9^^5.014 acics, of which 5,755,741 acres were im- 
proved. The total value of farm jnoperty, with improvements^ 
machinery and livestock, was P4, 079, 702 in 1880; $1191849,272 
(average value per farm, $1042) in 1890; and $I53,59I,I59 (average 
value, $989) in 1900; while the average value per acre of farm-land 
increased from $9.09 in 1890, to $10.98 in 1900. Of farms of 1000 
acres and more there were 1(^35 in 1880 and loio in 1900; of be- 
tween 500 acres and 1000 acres there were 3693 in 1880 and 2314 
in 1900; of 50 acres and l(‘.ss than 100 acres there were 13,612 in 
1880 and 29,944 iQOo; ol 20 acres and less than 50 acres there 
wore 3(»88 in 18&0 and 52t)i in 1900. l-arnis worked by owners 
numbered 46,()45 in 1880 and 60,471 in 1900; by cash tenants, 
21,974 57.046 in 1900; by share tenants, 25,245 in 

1880 and 37,838 in iQoor Of the 155,355 farms in the state in 
1900, 85.381 were worked by negroes of whom 22*2 % were owners 
of their farms, 497 % cash tenants and 27 ‘9 % share tenants. 

I'he slate long out-ranked all other states in the glowing of rice, 
but this industry has declined, and South Carolina is now siirp.assed 
by both Lonisiana and Texas. Cotton is the state’s most valuable 
crop. The cotton product of the .state in 1689 was 747,190 bales, 
in 1899 it was 881,422 bales, and in 1909, 1,095,000 bales. The 
piiiicipal cereals, with the amounts and values of the crops in 1899 
and 1909 arc: Indian corn. 17,429,61a bush. ($9,149,808) in 1899 
and 37,041,000 bush. ($33,337,000) in 1909; wheat, 1,017,319 
bush. ($958,158) in 1899 and 3.810,000 bush. ($5,563,000) in 
1909. Oats, 2,661,670 bush. ($1,220,575) in 1899 and 4,431,000 
bush. ($3,190,000) in 1909. Rice, 47,360,128 lb ($i,36(),528) 
in 1899, on 23,726 farms, nearly half of the total number (48,155) 
of rice farms in the United States, which, however, decreased to 
476,000 bush. ($433,000) in 1909. The rye crop was 19,372 bush. 
^$18,405) in 1899, and 39,000 bush. ($55,000) in 1909. Other 
important ciops are: tobacco. 19,895,970 lb ($1,297,293) in 1899, 
and 32,000,000 lb ($2,33(>,ooo) in 1909; hay x.nd lorage, 213,240 
tons ($2,304.73/1) in 1899, and of hay alone 81,000 tons ($1,256,000) 
in 1909; potatoes, 3,369,957 bush. ($1,538,205) in 1899 and 765,000 
bush. ($880,000) in 1909, 

Mining.- -The value of the mineral product of the state was 
$1,834,134 in 1902, $2,305,203 in 1907 and $2,081,001 in 1908. 
The total value of the products of manufacturing industries based 
on mining w'as $18,565,682 in 1900, or 17*2 % of the total value 
of the product of all manuiacturing industries. The most valuable 
single mineral is phosphate ruck, which is found in a belt 70 m. 
long by 30 m. wide, extending from the mouth of the Broad River 
near I brt Royal in the south-east to the head-wjuters of the Wando 
River in the north-east. The chief deposits ate found in Berkeley, 
Dorchester, Charleston, Colleton and Beaufort counties, at the 
bottoms of rivers, 20 to 30 ft. in depth, and on laud at an elevation 
but little above mean tide. Its coihmercial value for the manu- 
facture of fertilizer was established in 1867, and the mining of it 
began soon afterwards in the Ashley River region. The amount: 
mined in 18O8 was 12,262 long tons; in 1902, 313,365 long tons; 
and in 1908, 225,495 lung tons, valued at $989,881. The value of 
other minerals produced In 1908 was as follows : Granite, $297,874^ 
clay, $110,636; and monazite, $13,494. The product and value 
of mineral waters was 780,754 gals. ($195,182) in 1907 and 271,572 
gals. ($70,937) in 1908. Minerals which were not mined com- 
mercially in 1902 include asbestos, which occurs in Spartatiburg 
and Pickens counties; fullers '-earth; giaphite in Spartanburg and 
Greenville counties ; iron ores in the north and north-west portions 
of the state; iron pyrites in Spartanburg and York counties; talc, 
bismuth, ochre, pyrites, galena, brown coal, malacliite. phosphate 
of lead and barytes. 

Manufactures . — The number of factories in South Cait^na in 
1900 was 1369, in 1905, 1399^; amount of capital invested 
in such establishments was $62,750,027 ijU 1900, and ih; 1905 
$113,422,224; the value of products in was $53,335,811 in 
J905, $79,376,262; and the average number of wage-earhers ih 

^ The special census of 1905 was Confined to manofaettires 
tmder Iho factory system, and the statistics above for 1x990 /hhve 
been reduced to the same standard to make^ them qomp^rable 
with the statistics for 1905. , ; 
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lOoo, 47,025, in 1005, 50,44T. Except in number, the rural 
establishments showed ^cater increases than the urban. ^ The 
number bf rural establishments in 1900 was 1174; in 1905, T179; 
and the number oi urban establishments in 1900, 195; in 1005, 
220; but the capitalization of the rural establishments increased 
from $50,057,922 in 1900 to $97,942,185 in 1905; while tliat of the 
urban increased from $12, (*02,105 to $15,480,039; the value of the 
products of the rural estjiblishmcnts iiu'-reased from $4J.03r*.8i6 
to $64,887,748; while that of the urban establislmumts increased 
from $11,404,995 to $14,488,514; and the number of employes 
in rural establishments increased from 36,616 to 50,744, while those 
in urban establishments increased from 7409 to 8697. More than 
half of the manufacturing establishments were engaged in the 
manufacture of cotton goods, of lumber and timber, of fertilizers, 
of cotton-seed oil and cake, of lumber and planing-mill products, 
of cars and general shop construction, and of hosiery and knit 
goods. 

■ The manufacture of cotton goods was much the most important 
industry in 1900 and 1905, and showed a remarkable growth. The 
capital invested in this* industry was $39,258,946 in igoo and 
$82,337,429 in TO05; the value of the products was $29,723,919 
in 1900 aiid $40,437,644 in 1905 1 average number of wage- 
earners was 30,201 in itjoo and 37*27^ amount 

of wages. $5,006,840 in U)on and $7,701,689 in i9‘-)5. The number 
of estcd)li.shmcnts in 1900 was 80, and in 1905, 127; the number of 
producing spindles in' 1900 was 1.431.349, and in 1905. 2,864.092; 
and the number of looms in 19^. 42.663, and in 1905, 72.7^'2« 
The use of domestic cotton increased from 485,024 bales in 1900 
to 555.467 bales in 1905, and the amount paid lor this cotton 
increased from $14,909,520 to $30,451,159. i® fhe sfuiie period 
the amount of foreign cotton used increased from 210 bales in 1900 
to 2633 bales in 1905, and the amount paid for it from $2o,o2() in 
igoo. to $318,020 in 1905. The principal products of the mills 
were plain cloths for printing or converting, of a quality finer than 
No. 28 wfirp, of whicli there were produced 322.850,981 sq. yda., 
valued at $14, 007. 49(1 in 1905, as compared with 97.34 3.52689. yds., 
valued at $3,171,198 in 1900. Other products and their values in 
igoo and 1905 were as follows : brown or bleached sheetings and 
Shirtings, 28 M05.383 sq. yds. ($11,553.67.3) »« i9oo and 248,777.474 
sq. yds. ($12,035,854) In 1905; yams for sale, 24,859.616 In 
($3,461,090) in’ 1900 and 31.645.397 ^ ($6,217,795) in 1905; 
drills, 116.467,224 sq. yds. ($5,375.61?) in igoo and 88.551,799 
sq. yds. ($5,344,146) in IQ05; twills and sateens, 11,379.712 uq. yds. 
(^485,484) in igoo and 45.220,488 sq. yds. ($2,175,651) m 1905. 

The value of the products of other industries in igoo and 1905 
were as follows Lumber and timber, $4,942,362 in 1900 and 
$6791,451 in 1905; cotton-seed oil and cake, $3,103,425 m 1900 
and $5,462,818 iii i9.)5: fertilizers, $4,882,506111 1900 and $3,637,576 
in 1905; lumber amt plauing-mill products, including sash, doors anci 
blinds’ $T, OK), 328 in i goo and $1,478,581011905; hosiery and kmt 
goods, $392,237 in 1900 and $1,078, (>82 in 1905; cars and general 
shop cohstruiitioii and repairs by steam railway companies, 
$691,361 in igoo and $1,080,990 in 1905. , 

The princiiial, lumber resource of boutJi Carolina is 
Vellow (or *' southern ' ) pane, and there is also a small quantity 
bf cypress. The stand of yellow pine in the state in 1880 was esti- 
mated at 5316 million ft.; and in 1905 it was estimated at 3363 
million ft.” The value ol tlie lumber product increased from 
$1,108,880 in i 85«) to $5,207,184 in 1900. Some use is also made 
of the forest resources of the .state in the manufacture of veneer, 
paper pull), turpentine and other chemicals. 

Fisheries.— T^e total yield of the states hshenes in 1902 was 
8 T74 463 lb, valued to the fishermen at $263,023, which is an m- 
over tliat of 1897 of 3,894.?i7 ^ of $52,567 m value. 
The number of persons employed in 1902 was 3713). an increase 
over 1897 of 1574; the amount of capital invited m 1902 was 
^ rti fir ->60. The Avster fishery 



Si t8, 4(10, an increaM! over 1897 of 474,800 bush, and S73,ioo, 
The amount and value of other catches m 1902 ivare as follows : 
whiting, (K)0,loo Ih (830,118): sea bass, 709,545 ( *27,304) 

■Oiad Juit3 tb(**o.78»): clam, 28,133 bush. $12,940) : slirimp, 
U A ('V-M5»): ^ 7 . 521 ^ ($.5.5«o): mullet, .38,000 fe 

6378*): jewfish, 79.500 lb (t;3738): channel bass, lo2.oc» » 

*3550 : ^ueteaguc, 85,700 lb (*3059): /lark, 90.000 lb ($1^ 

fish taken include the sheepshead, drum, grouper, striped 

The chief railway systems of South Carolina 
are the Southern, the Seaboard Air line and the Atlantic Coast 
line. The railway mileage of the ctate was 33?.5-4? in- on the ist 
of lanuarv 1909. . InUnd water communication is furnished by 
several navigable rivers. Between iSiband 1826 the state exp^ded 
upon internal improvements $1,712,626, a large part of winch was 
a^nspriated for budding canals round the rapids of five nvers; 


1 in this class are included the manufactures of only four cities, 
Chatleston, Columbia. Greenville and Spartanburg, which m 1900 
had pnpmations bl 8000 or more 1 , 


between 1878 and 1900 the United States govcmlMnt expended 
$6,063,692 upon seven rivers and three harbours. The Savannah 
River is navigable from Savannah to Augusta, Georgia (202 m.), 
where its mean low water depth is 3 ft., and from Augusta to Pete^ 
burg, Georgia, for flutboats. Other navigable streams aiv? the 
Waccamaw, to Bucksville (50 m.); the Groat Pedec to Smiths 
Mills (52 m.); the Cooper, to Strawberry Ferry (30 m.); the 
Ashley, ’to Lambs (13 m.) ; the Edisto, to Giugnard Landing (260 m.) ; 
the South Ediatu, to the North Edisto (ii in.); the Beaufort, to 
the Coosaw River (11 in.); and the Santee, to the confluence of the 
Congaree and Waterce rivers, which arc navigable for flat boats. 
The ports of entry are Charleston, Beaufort land Georgetown. 

Populatton.— The population in 1880 was 995 f 511 > 

1,151,149; in jqoo, 1,340,316; and in 1910, 1,515)400^. 
In only one other state, Mississippi, in 1900 the negroes exceeded 
the whites; in South Carolina 58’4 % of the total, or 7^2,321, 
were negroes or of negro descent, and 41*6% were whites; but 
there was a slight falling-off in the percentage of negroes, this 
having been 59’9 % 1R96* total population, 99 *^ % 

were native-born. There were, in 1900, 552,436 native whites; 
5,528 persons of foreign birth, 121 Indians and 67 Chinese. 
Of the inhabitants born in the United States, 29,521 were 
natives of North Carolina, and 13,544 were natives of Georgia, 
and of the foreign-born 2075 were Germans, and 1131 were 
natives of Ireland. Of the total population, 17,628 were of 
foreign parentage—/.*?, either one or both parents were foreign- 
bom — and 2303 were of German and 1607 of Irish parentage 
on both the father’.s and the mother’s side. In 1906 there'^^ere 
in the state 655,933 members of different religious denomina- 
tions, of whom the Baptist bodies were the strongest witli 
341,456 communi('ants; the Methodist bodies had 249,169 
inotubcrs; 35,533 were Presbyterians; 12,652 were Lutherans; 
10,317 Avere Roman Catholics; and 8557 were Protestant 
Episcopalians. From 1890 to 1900 the urban population 
(J.e. in places with 4000 inhabitants) increased from 84,459 to 
157,1:1; the semi-urban population (r.f. population of incor- 
porated places), or the approximate equivalent, having less 
than 4000 inhabitants) increased from 93,551 to 104,352; 
while the rural population {i.e. population outside of incorporated 
places) increased from 973,139 to 1,078,853. The principal 
('ities are Charleston, Columbia (the capital), Spartanburg, 
Greenville, Sumter, Anderson and Rock Hill. 

Admimstration — Souih Carolina was governed from 1670 
to 1719 under the Carolina provincial charter of 1665, from 1719 
to 1776 under commissions and instructions from the Crown, 
and after 1776 under the constitutions of 1776, 1778, 1790, 
1865, j868 and 1895. An amendment to the cbnstitution 
may be proposed by' cither house of the legislature; if it is 
approved by two-thirds of the members elected to each it must 
then be .submitted to the people to be voted on at the next 
general election for members of the state house of representa- 
tives, and if it receives a favourable vote of a majority and sub- 
sequently a majority vote in each house of the next general 
assembly it becomes part of the constitution. A constitutional 
convention to revise the constitution may be called by a two- 
thirds vote in each bouse, subsequently ratified by a majority 
vote of the electors of the state. 


Kfiectivc protection against a possible restoration of negro rule 
scorns to have been aimed at in the suffrage provunons of the new 
constitution. Two plans of registration were provided, one tempo- 
rary, the othta: permanent. Up to the ist of January 1898 all 
persons otherwise quaUfied could register, provided they could 
read any section ol the constitution or underetana and explain 
it when read to them by the registration officer, and all persons 
so registered wore qualified voters for life. ' The obvious intention 
was to disfranchise illiterate negroes, but not illiterate whites. 
Under the permanent plan, however, this distinction will gradually 
disappear. Those wlio sliould apply for registration after the 
ist of January 1898 must be able to road and write any section 
of the constitution submitted to them by the registration officer, 
or must s^w that they have paid all taxes for the previous year on 
property worth $300 or more. Otlier requirements for Voters 


8 According to previous oensuiies the population was as follows : 
1790, 249,073; iSoo, 345,591; 1810, 415,115; iBao, 502,741; 1839, 
581,185; 1840$ 594 i 398; 1830* ^$507; i860, 793,708; i8|70, 

705,606. . . ifr. - 



502 BOUTH CAROLINA 


are : residence in the state for two years (except that minneters in 
charge of organized churchen and teachers of public schools need 
liavc a rcsidonct! in the state of six months only), in the county 
for one year, and in the polling precinct lor four montlis, and the 
payment six months before elcclion-time of a poll-tax. Idiots, 
insane persons, paupers, convicts and ijcrsons convicted of certain 
crimes (enumerated in the constitution) and not pardoned by the 
governor arc disqualified from registering or voting. 

Under the constitution of 1895 governor lioldt; office 
for two years and is eligible for re-election. The governor and 
the lieutenant-governor must be thirty years old and must 
luive been citizens of the United States and citizens and 
residents of Ihe state for five years. The governor has a veto 
power, extending to the separate items in appropriation bills, 
which may be overcome by a two-thirds maionty in each house 
gf the general assembly; three days ^excludin^ Sunday) arc 
allowed to tlie governor for vetoing bills or joint resolutions 
passed by the general assembly, or only two days if the general 
assembly adjourn before three days have chqiscd. The 
lieu tenon t-govexn or is the presiding officer of the senate, and 
succxjccb the governor if the governor is removed from office 
by in^eaclunent, death, resignation or otherwise. Other 
administrative officers of the state, each elected for two years, 
are a secretary of state, a comptroller-general, an altorncy- 
general, a treasurer, an adjutant and inspector-general, and a 
superintendent of education. 

The state legislature is officially st^'led the general assembly, 
and is compos, ed of a senate and a house of representatives. 
The house of representatives is composed of 124 members 
elected every two years and apportioned among the counties 
according to population ; the senate of one member from each 
county, elected for a term of four years, the term of one-half of 
Line senators ending ever)' two years. Annual sessions of the 
general assembly arc held, beginning on the second Tuesday 
in Januai*)', In 1904 the legislature submitted an amendment 
providing JBor biennial sessions and it was ratified by a popular 
vote, but inasmuch as the constitution requires a subsequent 
ratific-ation by the legislature, the question came up again in 
the session of 1905. Attention was then culled to the fact that 
the new amendment would make other clianges in the consti- 
tution necessary, and tlve matter wtvs referred to a legal 
commission. 

The judicial power is vested in a supreme court and two 
circuit courts, a court of commion pleas having civil jurisdiction, 
and a court of general .sessions having criminal jurisdiction. 
The SLiprentc court consists of a chief justice and three asso(‘iatcs, 
elected by a joint viva voce vote of the general asscml^ly for a 
term of eight years, Jn each of the eight circuits is a circuit 
judge clcQtcd in a similar manner for four years. The mrxgis- 
trates or justices of the peace are appointed by the governor ~ 
a wise provision, because under the constitution of 1868 negroes 
were frequently elected who could neither read nor write. 

Local Government , — The unit of local govcrumciU in South Caro- 
lina is tlie county, which, the stale constitulion juovidoK, "shall 
bo a body politic and corporate." The constitution also provides 
for the establishment of a netw county, " whenever one-1 bird of 
the qualified electors within the area of each section of on old 
county projioscd to be cut off to form a new county skill petition 
the governor for the creation of a new county,*' whereupon flic 
governor "shall order an election within a reasonable time thcrc- 
aftor," and if two-thirds of the vo1ei*s vote " yes," the general 
a^iscmbly at the next session shall est?iblish the new count\’, 
providea that no section of a county shall be ctit off without the 
consent gf two-thirds of those voting in such section; that ho new 
county sh^ll contain less than one one-hiindrechand tw'ejity-fourth 
part of the Whole number of inhabitants of the state, nor shall it 
nave less a^^lesscd taxable property than one and one-half millions 
of dgllars, nor shall it contain an area of less than four hunclred 
square miles and that " no old county shall be rcfluced to h-js 
area, than five hundred square miles, to less assessed taxable proiH-rty 
than two miHion dollars, nor to a smaller population lhan fifteen 
thousand inhabi^nts.** The general assembly may alter comity 
lines at any tihic, provided the proposed change is sanctioned by 
two-thirds of the voters in the section proposed to be cut off. The 
general assentblj; mti^ also provide for the consolidation of two 
or moi^a rounlies It a maidniw of the voters concerned approve, 
^ blit siitft'^ctioii shall nol beheld oftencr tlwn once in four years 
in the same counties." Counties are divided into townsliips and 


under the^constitulion oacli *' shall constitute a body politic and 
corporate," but in 1910 there were no separate township govern- 
ments, tlie cxibtiiig division of counlioa into townships bepi;g ioar the 
purpose of pnvunicnce in adjusting taxes. Municipal govenimcnt 
nuiciiinery is prescribod by a general state law winch provides for 
the acquirement by municipal ilios ol waterworks and lighting- 
plaats, the levying and collection of taxes and the issuing of 
licences, and regulates bonded debts. Citiop and towns are per- 
mitted to exempt, by ordinance, certain classes of manufactoria$ 
from all taxes tixcopt lor school imrposes, jirovided such ordinances 
are ratified by a majority of the oloctors. 

Miscellaneous Luws.-^'Hk' elaborate procautious taken to prevent 
lync-lnng are a peculiarity of tlie constitution of 1895. Any ufficor — 
state, county or municipal --who, through negligence or connivance, 
permits a prisoner to Ixj seized and lynched, lorlcits liis office and 
becomes ineligible to hold any office of trust or profit in llio state 
unless pardoned by the governor. The county in which tho crime 
occurs IS, without regard to the conduct of tlie officers, liable in 
dama*jos of not less tlian $2000 to the legal representative of tho 
person lynched; the amnty is authoriyi'd, however, to recover 
this amount Jrom the persons engaged in the lynching. A fourth 
unusual loalure is that South Cuiolitia has iq-jilicd the principle 
of direct primary nominations to all elective ofticialr, from governor 
down. United Stales senators are in practice elected by the people, 
for the legislature merely registers the result of th(j jirimary. Since 
an absolute niajorily of I'hn voles cast is required, it i.s often necessary 
to liold a second primary in which only the two leading candidates 
are considered (see act of the 22nd of December i88fi, aiifl ex 
parte Sanders, S.C. 478), South Carolina is the only .state 111 
which divorce is not allowed in any circumstances; this is a con- 
stitutional provision. Divorces were not jiennitlcd before j 808 
and Uie provisions of the constitution ot tJiat year and oi an act of 
1872, pmnittmg divorce (for adultery or for'w'ilful desertions tor 
tw'o yean;) weri^ repeiile<l in 1878. A married woman may hold, 
acquire and dispose of projierty as if she were siiigli;, and the 
descent of the estate of a husliand dying jnteivtate i.s the .same as 
that of a wife dying intestate, the survivor being entitled to one- 
tliird of the efitaie if there ai*e one or more children, and to ont'-half 
of tho estate if there are no chdclmi or other lineal descendants. 
Tenancy by courtcf.y was abolished in 1883, fbc right of dower 
still obtains; the widow's acceptance oi a distributive sJiaxe jn lior 
Inisband's (istato, however, bars her dowiT. A Iiomcsicad in 
Jaiuls to the vahu* oi $1000, the products ol Uk; .same, and jiorsoiial 
property to the value of $500 wliich baking to live Jwad of a family 
or to the husband and wife jointly are exempt from attachment, 
levy or isile except for taxes, purckaw* money or debts contracted 
in making imi>rovemcnts or npairs. The exemption of the hoine- 
sioad Continues lor the benefit of the widow or for tlie children 
alone, whether minors or not, provided it is occupied by some of 
thorn, and it may be partitioned among tlie children regardless of 
debts. The number of hours' labour for operatives and* employ^j 
in cotton and woollen nulls is limited to sixty a week and must not 
exceed eleven in any one day, except for making up lost timo to, 
tho extent of sixty hours in any one year. A prohibition bill intro- 
diicnd in the legislature of 1892 was, through tho influence of tho 
'I'iUman Reform faction, replaced by a substitute measure, which 
fr.tabli8hed a dirqiensary syslom, based upon tlic Gothejiburg 
plan. This system went into cfi« :rt in July 1893 and was in forco 
for thirtfion years. Undej: it the slate liought hquors, graded them 
in accordance with a chomicul analysis, and sold them to con- 
sumiTs in ])ackagos of not less than one lialf-pint; the dispoiisaiucs 
wore open from sunrise to sunsel, no sales were made to minors 
or drunkards, and no liquor was drunk on the premises; there wa.s 
a state dispensary commissioner and a state board of conti’ol; 
and the profits were divided between the stale, the counties and 
the municipalities, the share of the state being devoted to educa- 
tional piirpoflc5». Tliff state dispensary was opposed by the old 
consorvativC faction, by tho saloon kocpco'S, and by the radical 
prohibitioniKts. Tho suprnmc court 01 the state by a vote of two 
to ono decided in April 1894 that the law was uncomstitutioual, 
but in October a change in tho personnel of the court brought 
alx)ut a reversal. The Supreme Court of the United States held 
on the 18th of January 1897 that the provisions of the statute 
foiiudciing tho importation of bquor by anyone except certain 
state officials wore in violation of the interstate commerce clause 
of tho constitution (Scott v. Donald, 165 U.S, 58). Under the Brice 
bill,' passed in 1904 and amended in 1905, whicli gave the^people 
of each county the choice between dispensary and prohibition, 
with the proviso that i£ they adopt the latter they must pay the 
extra taxes necessary to eniotcc it, soveral counties adopted pro- 
hibition; and in 1907 the state dispensary system was abolished* 
all impure liquors were declared contraband, each county w'as 
required to vote to prohibit the sate of liquors or to estaWish a 
dispensary, the sale of intoxicating liquors was forbidden outisido 
of cities and towns, and solos may be xnado only throng OQaoiiy 
dispensaries, which may not sell at night or on Sunday, or to 
inebriates or minors. The oonstitution pf 1895 forbade a restora- 
tion of the saloon systnin in its original form. An act of rqpg 
made it a misdemeanour to solicit oxidersitos J«iUQr ' 
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^diACcUion.^ki early as 1710 public school education was pro- 
vided for indigent ehildren. The present free 'School system wus 
established in i86«. The educational system is under the super- 
vision of the state superintendent of education, with the assistance 
(A a board composed erf the governor and not exceeding seven 
other peraims appointed by the governor. The constitution of 
1895 ordered a threo-mills levy. The present high-school system 
dates from an act of 1907; and in 1909-1910 tliere were 13^ high 
schools, six of which required a full four-years' course. The 
per capita expenditure according to enredment was $4.98 for 
qach whiltc pupil and $1.42 for each negro pupil in 1899; in iQf'O 
it wa« $10.^4 for each white pUpil and ir.70 for each negro. 
Tlur schools 'are supported by taxation; they formerly received 
the profits from the dispensiry. The maximum local tax levy 
is cniht-mill-i for elementary schools and two-mills for high 
schools. In 1908-1909 the total expenditures for 5^166 public 
f^ihools (jfc7®* ioi whites, 2354 for negroes) in the state was 
$1,898,880, of which $i„59o,733 was for wliites. The average I 
yearly salary in 1908-1909 in white schools was $479.79 for 
men anti $249.13 for women ttrachers; in negro schools the 
coTTcJspondittg safiaries wore $118.17 and $91 -IS* The state sup- 
ports wholly or in jmrt, the university of South Carolina (before 
1906 South Carolina College), established at Columbia in 1801; 
the South Carolina Military Academy (locally called “ The 
Citadel'’) established at Charleston in 1845; Ctemson Agricultural 
College (1889), at Clemson. Oconee county, with departments of 
agriculture, chemistry, mechanics and electricity, textiles and 
military, and nwidcmic and preparatory courses* Winthrop Normal 
and Industrial College for Givis (1895) at Kock Hill, and the Coloured 
Norntal, Industrial, Agricultural and Mechanical College (1896) 
at Orangeburg. Among tlie other higher institiitions of learning 
arc the college of Charleston (1790, non-sectarian), Newberry 
College (1858, Lutheran) at Newberry, the Presbyterian College 
of South Carolina (1880) at Clinton . Evskine College (1839, Asso- 
ciate Reformed Presbyterian) at Due West, Furman University 
(1852. Baptist) at Greenville, and Wolford College (1854, Methodist 
Episcopal Sou til) at Spartanburg; for wewnen, C'onv^orsc College 
(1890. non-scctarian) at Spartanburg, iho College for Women 
(1890, Presbyterian) at Columbia, Columbia College (1859. non- 
sectarian) near Columbia, Greenville Female College (1854, Baptist) 
at Greenville, Lander Female College (1872, imiil i9<\^ at Wilhams- 
ton and uritil 1904 the Williamston Female College, Methodist 
Episcopal South) at Greenwood, and the Due Wc^t I'cmale College 
(1859 Associate Keformed Presbyterian) at Due West; and for 
nc-groes, Claflin TTniversity (1869, Methodist Episcopal) at Orange- 
burg, Allen University (t88i, African Methodist Episcopal) at 
Columbia, and several* normal and industrial schools. There are 
theological seminaries at Columbia (1828, Presbyterian), at Due 
West (18^7, Associate Keformed Presbyterian), and at Mount 
I’ieasant (1898, Lutheran). 

Charities, The state has no board of public chanties, and 
under the present constitution the county commissioners aro over- 
seors of the poor, except in Cliarlcston and Columbia whoso poor 
are provided for by the municipal authorities. The county com- 
missioners of each county have charge of the poor-house of the 
county appoint its superintendent, physician and other officials, 
and report annually to the judge of the Court of Genccal Sessions, 
who submits this report to the grand jury, Each poor-house 
must have sufficient tillable land to give employment to all 
who arc able to work. Tliere is an institution for the deaf, dumb 
and blind (1849, since 1857 a state institution) at Cedar Springs, 
and a state hospital for the insane, founded in tSui at Columbia 
by Samuel Farrow (1760-1824) and opened in 1828. The state 
penitentiary is also at Columbia. 

' Finance.— The revenues of the state a,re derived mainly from 
the general property tax, fees, licences, dispensary profits and 
phosphaW royalties. At the beginning of the Civil War the public 
debt was 13,814,862.91 and the credit of the stale was sound. 
The obligations contracted in support of tlie war, amounting to 
about $3,000,000 were of course nullified by tliq Fourteenth Amend- 
ment Vhere were so many irregularities and, so much corruption 
connected' with the bond issues of reconstruction days that it is 
impossible. to discover their exact amount. Batimntes of the total 
debt in 1872 vary from $J28.ooo,oo0 to $331,000,000, The first 
step towards repudiation, was taken by the " carpcl-bag ” legislnturo 
of 1873 when it provided ior the issue of consolidated bonds to 
repWe 'fhfe outstanding obligations at the rate of fifty cents on the 
dmlar. Nearly mx million doUara worth were declared null and 
void because iasned witho\it authority of law. After the return 
of thoDemporats to power in 1877 a further investigation was made 
and the government finally assumed responsibility for $6,406,606. 
The grei^ part of this was funded und^r an afct of October 1892, 
and provision was made for a sinking fund, derived mainly from the 
royalty on phosphate beds. In 1909 the landed debt amounted 
to |6,S26,8fe. The legislature is forbidden to CT^te any further 
debt excebtior the ordinary current business of the state, nnless 
the propoStibtl'he Sumbitted to the voters Of the state and approved 
bv a majority. After the abolition of the State dis- 

p^axy systm in W 7 SiStahS piflpfnsary Commission, was created 


for winding up the business of the dispensary and distributing 
about $Qoo,ooo (of which $100,000 was still due) of dispensary 
funds., Two companies brought suit for moneys owed for Uqjuor 
sold to the stale dispensary; the commission resisted the suit. on 
the ground that as a court and as a representative of the state it 
could not sued ; the circuit court and the circuit court of appeals 
overruled this plea and put tlie funds into the hands of a rweiver; 
but in April 1909 this famous cause was closed by the decision of 
the Federal Supreme Court, upholding the commission and re- 
storing to it the fund. Banks are subject to the supervision of 
an examiner and in addition aro required to make weekly reports 
to the comptroller-general. 

History . — The history of South Carolina may be divided into 
four main periods : the period of discoi’ery and exploration 
(1520-1663); the period of proprietary rule (i663-r7i9»); the 
period of royal rule (171Q-1776); and the period of statehood 
(from 1776). The first iCuropcans to visit the coast were a 
party of Spaniards from Cuba in 1520. In 1562 some French 
Protestants under Jean Ribaut made an unsuccessful ai:tempt 
to e.stablish a colony near the mouth of the Broad River (see 
Port Royal). In 1629, Charles I. granted to his attorney- 
general, Sir Robert Pleath, all the territory lying between the 
31st and the 36th parallels and extending through from sea to 
sea, but no settlement was made, and in r663 the same territory 
was granted to the earl of Clarendon (1609-1674), and six other 
favourites of Charles II. A second charter in 1663 extended 
the limits to 29® and 36® 30'. The proprietors were to le^gislate 
for the colony “ by and witli the advice, assent and ap^ba- 
tion of the freemen.” They were empowered, U^ough not 
required, to grant religious freedom to Dis.scntcrs. Land was 
held in free and common socage, and the statute guia emptdrts 
was suspended, thus allowing subinfeudation. Concessions or 
immigration circulars were issued in 1663 and 1665 offering 
most liberal terms to prospective colonists. This policy was 
soon abandoned. In the fundamental constitution, adopted 
by the proprietary board in 1669 John I/)cke and Lord AsMey 
(1621-1683) prepared for the colony an elaborate feudal system 
of government which would have been obsolete even in Europe 
(sec North Carolina). Subsequent is.«;ues in y67o, j68a 
(Jan. 12), 1682 (Aug. 17), and 1698 modified the original plan 
to some extent. The constitutions possess more than a 
mere antiquarian interest. They helped to arouse that feeling 
of discontent among the colonists, which culminated in the 
overthrow of proprietary rule, and they encouraged the large 
plantation system which constituted the foundation of the 
slave-holding aristocracy. 

The first permanent English settlement was made in April 
1670 at Albemarle Point, on the west bank of the Ashley river, 
but aa the situation proved unfavourable the government and 
mast of the people moved over in j68o to the neck between 
the Ashley and the Cooper rivers, the site of the present city 
of Charleston. The area of .settlement was gradtiaHy extended 
along the coast in both directions, but did not penetrate far 
into the interior. The province was soon divided intb'^three 
coast counties: Berkeley, extending from the Stonfo''riVqr td 
the Sewee and including Charleston ; Craven to the north of the 
Sewee; and Colloton to the south of the Stono. In addition to 
those settlers who came direct from England there were many 
Englishmen from Barbadoes and French Prote.stanls, both of 
which classes exercised considerable influence upon the history 
of the colony. It was largely due to the Barbadian connexion 
that South Carolina was for many years more closely associated 
with the island than with the continental colonies. Her political 
history during the colonial era is the story Of a struggle between 
popular and prerogative interests, first between the people and 
the lords proprietors. Inter botwseen the people and the Cfown. 
From 1670 to 1700 the principal questions at issue yircre the 
refusal of the settlers to subscribe to the numerous editions 
of the fundamental Gonstitutibns and disputes over Ac collec- 
tion of quit-rents. Concessions were finally made 'whjcih biknight 
the government more directly under popular ControL In 
the legislature was divided into two houses,’ and in^i^3 
commons bouse, elected by the people, Secur^ thepr?Vfl&e Of 
mitiating legisktion. 'fhe trUoe VM folloaredby a ce h rtriy i feegy 
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between (’hurchmen and Dissenters. A test act requiring 
members of the assembly to conform to the Church of itngland 
and to take the sacrament of the Eucharist according to the 
rites and usages of that Church (1704) wa:. defeated only through 
the intervention of the Whig House of Lords in England. By 
an act of the 3otli of November 1706, which remained in force 
until the War of American Independence, the ('hurch of England 
was made the established religion. Aflcr a few years of peace 
and prosperity there came another attack upon the proprietors 
which culminated in the revolution of 1719 and the downfall of 
proprietary rule. Acting on the advice of Chief Justice Nicholas 
Trott (1663 1740) the proprietors adopted a reactionary policy, 
vetoed several p(^pular laws, and refused to afford protection 
from the attacks of the Indians. The people rebelled, overthrew 
the existing government and elected their leader James Moore 
(1667-1723) as governor. 'J'he result of the revolution was 
ac('epte(l in England, and the ( olony at once came under royal I 
control, although the rights of the proprietors were not 1 
extinguished by purchase until 1729. Theoretically South] 
Carolina and Nortli Carolina ('onstituted a single province, 
but, as the settlements were far apart, there were always separate 
local governments. Until 1691 each had its own governors, 
from 1691 to 1712 there was usually a governor at Charleston 
and a deputy for tlie northern settlements, and after 1712 there 
were again separate governors. The first attempt to define the 
boundary was made in 1732, but tJie work was not completed 
until 1815. 

The change from proprietary to royal government scarcely 
affected at all the constitutional development ol tlie province. 
The popular branch of the assembly continued to encroach 
upon the powers of the governor and council. By 1760 the 
council had almost ceased to exercise any real control over 
legislation. They rarely initiated or am<‘nded a bill of any 
kind, never a revenue measure. Public officials chosen nomi- 
nally by the general assembly were Beallv the nominees of the 
lower house. In the conduct of his executive functions the 
governor found himself constantly hampered by committees 
of the as.sembly. In other words, whether they were conscious 
of the fact or not, the Si)uth Carolinians throughout the colonial 
era were tending towards independence. The demands of the 
British government after 1 760 were not especially unreasonable 
or tyrannical, but tliey were made upon a people who were too 
long at'customed to having their own way. As the spirit of 
relwdlion developed tlic senlifuetiL in favour of cokmial union 
gained in .strength. 'J’homas Lyix h (r. 1720-1776), Christopher 
Gadsden (1724-1805), and John Rutledge (1730-1800) attended 
the Stamp Act Congress of 1765. an intercolonial committee 
of correspondence was appointed in 1773, and delegates were 
sent to the Continental Congress in 1774 and 1775. A council 
of safety appointed by a provincial congress practically took 
charge of the government in June 1775. The assembly was 
formally dissolved on the 15th of September, Governor William 
Campbell (d. 1778) fled from the town, and royal government 
came to an end. In the conflict with the mother country the 
people had the advantage of long experience in fighting. There 
had been wars mth the Spanish in 1686, 1702-4, 1740, with 
the Spanish and French in 1706, with pirates in 1718, with the 
Yemassee Indians in 1715 and the Cherokees in 1760-61, and 
a slave uprising in 1739. The state .suffered severely during 
the War for Independence, the numbers and influence of the 
Loyalists serving to embitter' the conflict. In the summer of 
1776 thc ^r^tish, under Sir Henry Clinton and Sir Peter Parker 
attempted tp capture Charleston and summon the South Caro- 
lina Loyalists to their standard, but on the 28th of June the 
fleet was repulsed in an assault on Fort Moultrie. Clinton 
returned, however^ early in X780, and, having surrounded the 
city on all sides with an overwhelming force, (^neral Benjamin 
Lincoln, who was defending it with about 7000 men surrendered 
(May 12) to avoid certain destruction. The British thereupon 
overran ithe whole state^ and until near the close of the war a 
new American army, first under Horatio Gates and later under 
Nathanael Greenci was engaged in driving them out. The 


principal engagements fought within the state were Camden 
(Aug. 16, 1780), King^s Mountain (Oct. 7, 1780), Hobkirk’s Hill 
(April 25, 1781), and Eiitaw Springs (Sept. 8, 1781). 

The most significant feature in the early history of the state 
was the struggle between the Low Country, which centred 
about Charleston, and the Up Country, which was settled largely 
by Srotch-Irish, who came down the mountain valleys from 
North Carolina, Virginia and Pennsylvania. The great planters 
of the Low (>ountry had wealth, the small farmers of the Up 
Country had numbers. Under the first state constitution, 
adopted in March 1776, the Low Country" element maintained 
the ascendancy which they had possessed during the colonial 
period. In 1786 they were forced to consent to the removal 
of Ihe seat of government to Columbia (final removal, 1790) 
and in 1808 to a reapportionment of the representation, based 
partly on wealth and partly on numbers. There was to be one 
repro.sentative for every sixty-second part of the whole numl^r 
of while inhabitants of the State and one for ever\" sixty -second 
part of the taxes raised by the legislature. More harmonious 
relations were in time established, partly because of improvements 
in the methods of transport, but mainly as a result of outside 
pressure in the form of criticism of slavery and the adoption by 
the national government of an economic policy which favoured 
the manufacturers at the expense of the agricultural interests. 
In 1832 there was a majority from each section in favour of 
nullificatiot’ (q.v.), and the legislature called the famous Nulli- 
fication Convention, which met at Charleston the 19th of 
November, and five days later passed the Ordinance of Nullifica- 
tion declaring that certain acts of Congress imposing import 
duties “are unauthorized by the Constitution of the United 
States and violate the true meaning and intent thereof, and are 
null and void and no law, nor binding upon this stale, its officen: 
or citizens.” President Jackson was ready to use force against 
the .state; and the tariff, over which the whole disagreement had 
arisen, was changed in such a way as to effect a compromise 
with the state. From about 1828 to 1861 South Carolina 
superseded Virginia as the leader of the south. She stood for 
slates’ rights and free trade. John C. Calhoun was her political 
philosopher and George McDuffie her political economist. Her 
secession, on the 29lh of December i860, was followed b>’ the 
formation of the southern cf)nfederacy, the bombardment of Fort 
Sumter (April 12, i86j ) and the Civil War (1861-65). Although 
few battles were fought within her limits, because of the distance' 
from the frontier, South Carolina made many sacrifices in the 
interest of her section. With a white population of 291,300 
at the beginning of the conflict, the state pul into the field 
during the four years 62,838 effective men, with an enrolment, 
induing reserves, of 71,083, of whom 22 % were killed on the 
field or died in prison. General W. T. Sherman’s inarch across 
the state (February-March, 1865) was accomplished by an 
enomious desfruction of property by fire and pillage. 

All the misfortunes of the war itself are insijjnificant when 
compared with the sufferings of the people during the era of 
reconstruction (1865-1871). In accordance with the liberal 
views of President Andrew Johnson, the white people assumed 
control of affairs shortly after the dose of hostilities, and James 
L. Orr (1822-1873) was chosen governor. Congress reversed 
this policy (1867), isfranchised the majority of Ac whites and 
transferred political power to negroes, northern, adventurers 
and disreputable native whites. There followed an orgy of 
crime and corruption. The Assembly Hall was furnished with 
docks costing $600 dollars each, sofas at $200, and. other 
articles in proportion. A restaurant and bar were kept in the 
state house at which the members of the legislature and their 
friends could procure refreshments free of cost. The debt of 
the State was increased from $5,000,000 in 1868 to more than 
$18,000,000 in 1872. Crime among the negroes became so 
frequent that the whites were compelled to form a secret organiza- 
tion for protection (see Ku Klux Klan). In the spring of 1868 
the state adopted a new constitution in conformity with the 
Reconstruction Acts of Congress, and elected state officers and 
congressmen, and on the 25tb of June the'statc ’was readmitted 
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to the Union. The inauguration of General Wade Hampton 
(1818-1902) as governor, and the final withdrawal of United 
States troops in 1877, marked the downfall of negro rule. 

The political history of the state since 1877 presents some 
interesting features. Practically the entire white population is 
Democratic, partly for historical reasons and partly because of 
a feeling that union is necessary to maintain white supremacy. 
The old warfare between the Up Country and the Low Country 
has been renewed in a modified form in the conflict between 
Reformers and Conservatives. The triumph of the Reformers 
culminated in the founding of Clemson Agricultural College 
(1889), the establishment of the state dispensaiy system for the 
sale of intoxicating liquors (1893), the election of Benjamin 
R. Tillman (b. 1847) to the United States Senate (1894) over 
M. C. Butler (183^1909), and the work of the constitutional 
convention of 1895. 

Governors of South Carolina 
Proprietary Period (1670-1719) 

William Sayle 1670-1671 

Joseph West . . . (chosen by the council) 1671-1672 

Sir John Yeamans 1672-1674 

Joseph West i674-if»82 

Joseph Morton 1682-1O84 

Richard Kyrle • 1684 

Robert Quarry . . . (chosen by the council) 1684-1685 

Joseph West ■ 1685 

J oseph Morton 1 685- 1 686 

James 'Colleton 1686 -1690 

Seth Sothell 1690-1692 

PhiUp Ludwell 1692-1693 

Thomas Smith 693-1 094 

Joseph Blake . . . (chosen by the council) 1694 

John Archdale 1694-1696 


Joseph Blake 
lames Moore 
Sir Nathaniel Johnson 
Edward Tynte 
Robert Gibbes 
Charles Craven . 
Robert Daniel 
Robert Johnson . 


(chosen by the council) 

(chosen by the council) 
. . (deputy-governor) 


169G-1700 
1700 ’I 702 
1702-1710 
1710 

1 71 0- 1 7n 

1711- 1716 

1716- 171.7 

1717- 1719 


Royal Period (1719-1776) 

lamca Moore . . . (elected by the people) 

&r Francis Nicholson • i7*l-»7®9 

Arthur Middleton . (president of the council and 

acting-governor) 

Robert Johnson . . . • • • • • • 

Thomas Broughton . . . (lieutenant-governor) 

William Bull . . . (president of the council. 

lieutenant-governor) 


1719-1721 


1724-1729 

172SHI735 

1735-1737 


. 1737-1743 

James Glen '743-1756 

William Henry Lyttleton . 

William Dull, the 2nd 
Thomas Boone . . # . 

WiUiam Bull, the 2nd 
Lord Charles Greville Montague 
William Bull, the 2nd 
Lord Charles Greville Montague 
William Bull, the 2nd 
Lord Cliarles Greville Montague 
William Bull, the 2nd 

Lord William CampbeU . . x x ^ x 

Henry I-aurens (president of the council of safety) 

Statehood Period (1776- ) 

(president) 

(president) 


(lieutenant-governor) 
(lieutenant -governor) 
(lieutenant -governor) 
(lieutenant-governor) 
(lieutenant-governor) 


John Rutledge 
Rawlins Lowndes . 
John Rutledge . 
John Matthewes . 
Benjamin Guerard 
William Moultrie . 
Thomas Pinckniy 
Charles Pinckney 
William Moultrie 
AmoldUs Vanderhorst 
Charles l^nckney 
Edward Rutledge 
John Draytem 
James B. Richardson 
J^dl Hamilton . 
Charles Pinckney 

J ohn Drayton 
lenry Middleton . 
Jose]^ Alston • 


Democrat-Republican 


i75f>-i76o 

1760-1761 

176T-1764 

1764-1766 

1766-1768 

1768 

1768- 1769 

1769- 1771 
1771-1773 
1773-1775 
1775 

1775- 1776 

1776- 1778 

1778- 1779 

1779- 1782 

1782- 1783 

1783- 1785 
1785-1787 
1787-1789 
1789-1792 

1792-1794 

X 794-1796 
1796-1798 
X 798-1 800 
1800-1802 
1802-1804 
1804-1806 


David R. Williams 
Andrew Pickens . 

John Geddes . 

Thomas Bennett 
John L. Wilson . 

Richard I. Manning 
John Taylor . 

Stephen D. Miller 
James Hamilton, jun. 
Robert Y. Hayne 
George McDuffie 
Pierce M. Butler 
Patrick Noble 
B. K. Henegan . 

J ohn P. Richardson 
ames H. Hammond 
i^illiam Aiken 
David Johnson . 
Whitemarsh B. Seabrook 
ohn H. Means . 
olm L. Manning 
ames H. Adams 
tobert F. W. AUston 
William H. Gist 
Francis W. Pickens 
MUledge L. Bonham 
Andrew G. McGrath 
Benjamin F. Perry 

James L. Orr 
CJen. Edward R. S. Canby 
Robert K. Scott 
Franklin J. Moses, jun 
David H. Chamberlain 
Wade Hampton 
William D. Simpson 
Thomas D. Jeter 
Johnson Hagood 
Hugh S. Thompson 
John C. Sheppard 
John P. Richardson 
Benjamin R. Tillman 
John G. Evans 
William H. EUerbe 
Miles B. MeSweeny 
Duncan C. He3rward 
Martin F. Ansel 
Martin F. Ansel 


Democtat*Repablican 


Democrat 


(acting) 


„ (provi- 
sional) 
Conservative 
(military governor) 
Republican 


Democrat 

„ (acting) 
„ (acting) 


(acting) 


1814-181(1 

X816-1818 

x8i8'182u 

1820-1822 

1822-1824 

1824-1821) 

1826-1828 

x828-i83t' 

1830-1832 

1032-1834 

1834-1836 

836-1838 

838-1840 

XS40 

1840-1842 
1842-1844 
i 844 -i 84() 
1846—1848 
1848-1850 
1850-1852 
1852-1854 
1854-1856 
1856-1858 
1858— i8()o 
1860-1 802 
1862-1804 
1864-1865 

1856 

18*65-1868 

1868-' 

1808-1872 

X872-1874 

i 874 -i 87 (> 

187O-1879 

1879- 1880 
1880 

1880- 1882 
i882-i88() 
1886 

1886-1890 

1890-1894 

1894-1897 

1897-1899 

18^-1903 

1903-1907 

1907-1909 

1909 


1808-1810 
t'8 10-18x2 
1812-1^14 


Bibliography — For general description see Mieliacl Tuomey, 
I^eport on the Geology of South Carolina (Columbia, 1848); the Hand- 
book of South Carolina ; Resources, Institutions, and Industries of 
the State, published by the State Department of Agriculture, Com- 
merce and Immigration (Columbia, 1907; 2nd ed., 1908); the 
Reports (1904 scq.) of the same department and its other publica- 
tions; and W. G. Simms, Geography of South CofoWna (Charleston, 
1843). For administration see D. D. Wallace, 7'he Civil Government 
of South Carolina (Dallas, 1906); E. L. Whitney, “Government of 
the Colony of South Carolina," in Johns Hopkins University Studies, 
vol. xiii, (Baltiraore, 1895); B. J. Ramage, “ Local Government and 
Free Schools in South Carolina,^' in Johns Hopkins University Studies, 
vol. i. No. 12 (Baltimore, 1883); Culver Meriwether, History of 
Higher Education in South Carolina (Washington, 1889), in Cir- 
culars of Information of the United States Bureau of Education, 
No. 3. There is no general history of South Carolina. The stan- 
dard* work for the colonial period is Edward McCrady's The History 
of South Carolina under the Proprietary Government, 1670-17/p 
(New York, 1897) and his History of South Carolina under the 
Royal Government, 1719-/776 (ibid. 1899). which are accurate 
and interesting, but neglect the manuscript sources at Columbia. 
Older histories are Alexander Hewatt, Historical Account of the 
Rise and Progress of the Colonies of South Carolina and Georgia 
(London, 1779), freely used by later writers; David Ramsay, 
History of South Carolina (2 vols., Charleston, 1809), little more 
than a reprint, without acknowlcdj^ent^ of Hewatt; and Wilham 
J. Rivers, Sketch of the History of South Carolina to the Close of the 
Proprietary Government, /rig (Charleston, 1856), which ’^s utiUaed 
by McCrady in his first volume and was first the history of the colony 
based on the documents in the Public Records Office. See also 
E. L. Whitney, '* Bibliography of the Colonial History of ^uth 
Carolina," in Annual Report of the American Historical Assoct^ion 
for the Year 1894 (Washington, 1895). More distinctly Jeeal and 
political in character are thioe doctors* monographs ; Edsoa L. 
Whitney, Government of the Colony of South Caroltna fflaltiiTOre, 
1895), baaed too exclusively on the statutes; D, D. Wallace^ Con- 
stitutional History of South Carolina from /7/is ^ HIS (Ay>eville, 
(S.C.), new cd., 1908), a very brief summary; and W. Roy 
Smith, South Carolina as a Royal Province, 17/^/776 QXvn York, 
1903), based on the manuscript sources at Columbia. The standard 
work ior the War of Independence is Edward MoCrady. The Ilhtory 
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0/ South in: ike ^HwoluHon^ ly-yb-itfSs (a vols-j Kew York, 

1001-1902). Older books on the subject are David Ratnsay, 
Histofy of the Revolution of South Carolina from a British Colony to 
an Independent State (2 vols., Trenton, 17S5); William Moultrie, 
Memoirs of the American Revolution, so far as it related to the States 
of North and South Carolina and Georgia (2 vols., New York, 1S02); 
John Drayton, Memoirs of the American Revolution relating to the 
State of South Carolina (2 vols., Charleston, 1H21) ; and R.W. Gibbes, 
Demmentarv History of the American Revolution vols., Columbia, 
1853; New York, 1857). Very little has been written on the period 
since David F. Houston, Critical Study of Nullification in> 

South Carolina (New York, i89(>), is a concise, scholarly work, j 
Hermann von flolst's John C. Calhoun (Boston, 1892) is written • 
from the e^rtreme nat lonalistic and anti-slavery point of vdew. . 
For the ('ivil War and Reconstruction, see James Ford Kliodes, 
History of the United States from the Compromise of (5 vols., 
New York, 1893-1004); James S. Pike, The Prostrate State; or. 
South Carolina under Negro Government (New York, 1874); Carl, 
Schiira, Report on the States of South Carolina, Georgia, (Washing- j 
ton, 1665, kuiig 30th Congress, ist session, Ex. Doc. 2); Hilary 
A. Herbert and others. Why the Solid South? (Baltimore, 1890); 
and John P. I-Icjllis, 71ie Early Period of Reconstruction in South 
Carolina (BalLjmore, ,1905), containing an exccllont discussion of 
the period from 1803 to i8()8. For the religious history see Frederick 
Dalcho, An Historical Account of the Protestant Episcopal Church 
in South Carolina from the prst Settlement of the Province to the War 
of the Revolution (Cliarie.stfm, 1820): G. D. Bemlidm, History of 
the German Settlements and of the Lutheran Church in North and 
South Carolina (IMiiladelphia, 1872). An excellent monograph 
on the oontrovorsy between the Up Country and tlie Low Country 
is William A. Schaper, Sectionalism and Representation in South 
Carolina (Washington, igoi). Among the chief printed sources 
are the North Carolina Colonial Records (10 vols., Raleigh, i886- 
1800), iiw'ful for the early period ; B. R. Carroll, Historical Collections 
of South Carolina (2 vols., New York, 1836): and the South Carolina 
Historical Society Collections (5 vols., Charleslon, 1857, 1858, 1859, 
1887 and 1897— vol. v. contains the Shall esbury }*ai>crs). 

SO.UTHCOTT, JOANNA (1750-1814), Engli.sh religious fanatic, 
was born at Gittisham in Devonshire. Her father was a 
farmer and she herself was for a ronsiclerabie time 4 domestic 
servant, She was originally a Methodist, but about 179a, be- 
coming persuaded that she possessed supernatural gilts, she 
wrote and dictated prophecies in rhyme, and then announced 
herself as th(; woman spoken of in Rev, xii, Ccaning to 
London at the request of William Sharp (1749-1824), the 
engraver, she began to “ seal ” the 144,000 elect at a charge 
varying from twelve shillings to a guinea. W'hcn over sixty 
she affirmed that she would be delivered of ShilcJi on the 19th of 
October 1814, but Shiloh failed to appear, and it was given 
out that she was in a trance. She died of brain disease on the 
a9th of tlie saix^e month. Her followers are said to have 
numbered over 100,000, and only became extinct at the end 
of the r9th century. 

Among her sixty publications, all equally incoherent in 
thought and grammar, may be mentioned ; Strange Ejects of 
Faith Free Exposition of iiie The Booh 

of Wonders (1813-1814), and Prophecies announcing the Birth 
Qf the Prince tff Peace (1814). A lady named E.ssam left large 
sums of money for printing and publishing the Sacred Writings 
of Joama SouthcatL The will was disputed by a niece on the 
ground that the writings were blasphemous, but the court of 
chancery sustained it. 

Sue D» lioborts, ObserveUions en the Divine Mission of Joanna 
SoMiheott R* Correct Statement of the Circupistances 

attending the Death pf Joanna Soutkeott (1815). 

SOOTH DAKOTA, one of the North Central states of the 
American Union, lying between 42'’ 28' and 45*^ 57' N, lat. 
and 6"® ^6' and 104° 3' W. loi^g, It is bounded N. by North 
Dakota; by Minnesota and Iowa; S. by Nebraska; and W. 
by Wyoming and Montana. Lake Traverse and the Big Stone 
like separate the state in part from Minnesota; the Big Sioux 
River fprms moiit of the boundary between South Dakota and 
Iowa; and the Missouri River separates the state in part from 
Nebraska. South Dakota has an extreme length, east and 
west, of 380 m., ari extreme width, north and south, of 245 m., 
and a total ar^h pf IlMs sp- ni., of which 747 sq. m. are 
water surliace. 

With- tho eacuption of the Black Hills di2triot in 
the 8outh-^w.QCM;, the state is a wide roUipg plain, with its eastem 


portion a part of the Ptehie Plaiito rngion, and fts wpsiieth portion 
a part of the Great Plaiijs. The ^surface of this plain, however, 
ranges from level river valleys in the east to irregular plateaus 
broken by buttes and scored by cafions in the west. ITie lowest 
part of the state is tho surface of Big Stone Lake, about 970 fl. 
above the sea; the highest point is Harney Peak in the Black Hills, 
which rises tu a height of 7216 ft. The state as a whole h^ a mean 
elevation of 2200 ft., with 270 sq. m. below 1000 ft.; 42,300 sq. m. 
lietween 1000 and 2000 ft. ; 23,000 sq. m. between 2000 and 3000 ft. ; 
10,700 sq. m. between 3000 and 5000 ft.; and 1380 sq. m, between 
5000 and 8000 ft. 

In the extreme north-cast there is a range of low hills known 
as the Cotcau dcs Prairies, which crosses the slate in a S.S.E. 
direction through Marshall, Roberts, Grant and Deuel counties 
and maintains an almost consriint altitude of from 1950 to 2050 ft. 
It forms tho divide between the headwaters of the Minnesota 
River on the east and of the James River on the west. To tho 
south and west of the Cotcau des Prairies lie vast strotclios of 
plains, including the valleys of the Big Sioux and James rivers. 
This region presents no striking topographic features except tho 
numerous small lalces which occupy the hollow^ created by the 
continental ice-shect. The greater part of llic James River valley 
lies in the btxl of tho extinct Lake Dakota, which was once a very 
narrow body of water extending northward from about the latitude 
of tlic present town of Mitchell for a short distance into what is 
now North Dakota. West of the James River Valley Hts an elevated 
table-land, known as the Coteaii du Missouri, which marks the water- 
parting between tlie James and Hie Misscniri rivers, and has a, general 
elevation of about 1800 ft. Alongthe west boundary of the state 
the general elevation of ttie Great Plains is about 3500 ft. As the 
)art east of the river was once covered by the icV-shect, its hills 
lave been lowered and its valleys filled through the attrition of 
glaciers until the surface has a gently undulating appearance. 
West of the Missouri River the sheet of glacial drift is absent, and 
the lands everywhere show evidence of extensive stream erosion. 
The surface is broken by many clusters of small hills, such as the 
Fox Ridge in the central part of the slate and the Cave Hills in the 
north-west, and in the vicinity of streams it is much cut up by 
deep ravines. In the uouth-west the results of this erosion arc seen 
in an accentuated form in the region between the White River and 
the South Fork of the Cheyenne River, known as the Bad Lands or 
terres mauvaises. This area extends from the roist meridian up 
the White River for about 120 m. and varies in width from 30 to 
50 m. Here the land surlace lias been carved into forms in infinite 
variety. Many slender Columns of clay, supporting masses of 
sandstone which have protected them from erosion, rise from the 
surface like gigantic toadstools. The sides of these ridges and 
pinnacles are bare of vegetation and display a variety of colours 
m buff, cream, pale green, grey and flesh. Tho most prominent 
features of the landscape rise from 150 to 300 ft. above the valleys; 
the latter and the flat tops of the mesas arc sometimes covered 
with a scanty soil and a sparse growth of grass. These Bad Lands 
were once a fairly level plain, but intricate stream erosion produced 
the labyrinth of ravines ana ridged for which the region is noted. 
The Bad Lands of the White River are also noted for their wealth 
of animal fossils, which have been found in such quantities as to 
cau.se geologists to believe that the vertebrates perished thorp in 
droves during a severe storm or flood. Other Bad Lands, on a 
less impressive scale, are found along the Grand and the Moreau 
or Owl Rivers, North-west of the Bad Lands of the White River lie 
the Black Hills {q.v.), an iiTcgular dome-shaped uplift, about 125 im 
long and Oo m, vide, lying partly in Wyoming, and with the main 
axis trending almost north-west and south-east. The uplift is 
completely enclosed bv a rim of hog-back ridges from 300 to 600 ft. 
above the plain, and between this rim and tlie hills proper lies the 
Red Valley, a tract about 3 m. wide and bordoreef on the inner 
side by the main mass of limestone and crystalline rocks which have 
in general a height of 4000 or 5000 ft. above the sea — some ridges 
and peaks rise higher still. Upon this limestone plateau there is 
a central area of high ridges, among them the rough crags of Harney, 
Xustor and Dodge peaks. Between the ridges of the central area 
lie wide valleys and parks." The streams flowing from the central 
area have cut deep gorges and caflons, and among the ridges the 
granitic rocks have assumed many strange forms. Though rising 
from a semi-arid plateau, these mountains have sufficient rainfafi 
to support an abundant plant growth, and have doriyed their 
name from the fact that their .slopes are dark with heavy fprests. 
Cathedral Park in. ePHthom portion, Spearflsh C^n in the 
north, and tho extensive fossil forest at the foot of Mattie'e Peak are 
notewortJiy ; while the Crystal Cave, near Piodmpnt, an 4 the Wind 
Cave, near Hot Springs, arc almost unrivalled. 

With t^e exception of tho extreme north-east, the state lies within 
the drainage system of the Missouri RiverT This stream enters 
.state near tho centre of the northern boundary^ pursues a winding 
south-easterly course, and from its intersection with, the 43ra 
pMllel Qf N. lat. to its junction with the Big Sioux River separates 
South Dakota from Nebraska. The Big Sioux River rises in the 
Coteau des Prairies in the north-east and flows almpst directly 
jSouth tor. a distance of 300 m., in the lower part of its 
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ibe boundary botwoim South Dakota ahd £qwa. To the 
o| ^d aki^ost parallel >yith it is the Jsu^ies or Dakota 

RivQF, vrbich rises iti North pfikota and folio w{| a general 
course southward until it joins the Missouri River near Yankton. 
From the west the Missouri reoeives tho Grand, Moreau or Owl, 
Cheyenne and White Rivers. Of these the Cheyenne is the most 
impor^nt, bcii)i« formed by^ two branches, the Belle Fourclie and 
the Soi^th Fo^k, which, after almost completely encircling the 
Black Hills, unite at a point' nearly 350 m. from their sources. 
Many 01 tho smaller streams in the Black Hills lose tlieir waters 
in their Inwor courses through seepage and evaporation. The 
MinnuHota Rivorha^ ills source in the north-cast, and the Big htonr 
Lake, a body of water about 25 m. long apd 3 m. wide, forms a 
connecting link hotween its headwaters and the rest of the stream. 
North of this lake lies Lake Traverse, 20 m. lon^' and 3 m. wide, 
whose waters flow north into the Bois de Sioux River, whence they 
flp,w mtp the Red River (of the north), The portion of South 
Dulfpcf^ east of the Missouri River is dotted with nunicrpus lakes, 
ranjpiiK ^rom small ponds to bodies of water from jo to 15 m. in 
diametfeir. The plains, except in the south-east corner, are under- 
laid by filoeets tk water-beariing sandstone, which carry a volume 
of water under such pressure that in the valleys of tlic J^mep 
River and the l^issour^ l^tvpr and its westcpi tributaries a strong 
surface flow may be obtained from artesian wells. In 1905 over 
a thousand wells had been sunk east of the Missouri, and the flow 
was ostlmatod at 7,ooo/)oo gallons per day. 

Fauna and Koya.— La]:ge game within tire state is jrractically 
extihpt. The herds of bibon, antelope and elk tliat once roamed 
the ptairies havc vanished, but a few mountain sheep still graze 
on tne grasa-covered mesas in inacccaaible portions of the Bad 
Lands. There, loo. the grey (or timber) wolf and the coyote a^*' 
fom^. The species of small animals dp not differ front those found 
in other pa^ts of the middle west. 

The total woodland areii has been estimated at 2500 sq. m., 
about 3*25 % of the land area, and of this amount' 2000 sq. m. are 
in the Black Hills district. All tho higher lands of this area are 
cqveic^l. by.toreHts; put the Red Valley, lying between the outer 
ridges and Inc main upljft, is treeless. Most of the forest consists 
of yellow pine, but the spruce, aspen, white bircb, bur oak, box 
elder, red cedar, white elm and cottonwood are among the other 
varieties ioimid. With the exception of narrow ships of woodland 
along the courses of the larger streams, the rest of the state. consists 
of treeless ptan’ic-lancts, whicli are usually covered with valuable 
grasses. In' the more 'arid regions the sage-brush and cactus 
make their appearance. 

ClifneUe . — The climate of South Dakota is of a continental twe. 
Owing to tire northern latitude, comparatively high ultitudea 
and Xlifi great distance from the ocean, thorp arc g^cat annual 
variations of temperature and a very small amount of rainfall. 
The stale is coldest in the north-cast and warrnest in the region 
south of Cheyenne and west of the Misscuiri Rivers. The isothermal 
lines trend from south-east to notth-west. The winters are long 
and marked by exceedingly low temperatures, but a.s they are the 
driest seaspn of the year, the extremes are not so disivgreeable as 
they would be in a more humid region. The mean winter tempera- 
ture ranges from 13® F. at Abenleen in the northern part of the 
James R?ver Vailey to 25® at Rapid City, in the Black Hills district. 
The absolute minima rvt these two places are respectively • 40'’ and 
—29°; the absolute maxima, iii° a*ld the mean annual 

temperatures, 42® and 46°. At Brookings, in the extreme casi, 
the mean annual temperature Is 43°; the mean for the summer 
is 6?° with m extreme recorded of 104°; the mean for the winter 
is 15° with an extreme recorded of -41°. At Ashcroft, in tho ex- 
treme north-west, the mean annual temperature is 4,^®; the mean 
for the summer 68® ; and for the winter 20® ; while the highest and 
lowest temperatures evor rec 5 orded are respectively 114® and 44®. 

Thfi average annual amount of rainfall for the state is about 
20 in., ranging ivpm X3'9 bi. at Aabcroft to 25*9 im at Aberdeen, 
U ip usually greatest iu the valleys of the James an<l Big Sioux 
Rivers’ aiid least in the extreme jiortti-ccntral and north-western 
parts' of the state. The average amount of rainfall for the spring 
or 7 in.; for the summer, B or 9 in.; for the autumn, 3 or 4 m-} 
and for winter, i or a in. The st[iows arc generally Ught, and 
cattle' may graze on the prairies during most of the wipter; but 
there are occasional severe olitzards, ' which are accompanied 
Ito intense cold and' high winds. ' ' 

, ,5oijl.?.r^The glaqial drift east of tho Missouri River, unlike that of 
the New England states, is remarkably free from boulders and 
mvel. fiXpept in a few morainia U. is often locally enrkhed 

by-vegetable mpuld , £md is well p-dapted tor , wheat-growing. West 
6 f the Missouri River the drift gives place to a fine spU of sand and 
clay, dep^^ts oi alluvium in fhe viqipity qi streams. Though 
Sckij]^ in vegetable mould, 'thc?(e qre genprahy capable pf 
prpdimiiM good crops where the lyater-suptily is suSicient. TJ?e 
xm of the Black Hills district contain fertile alluvial 

'So^ts wh«5d from the neighbouring highland?, but m the plains 
Kommg tbeae mpnntaihs the spi^s consist of ,a stifi gumbo suit- 
noSy for paaturnland. There arc throughout the state c^casioj^jU 
wSScS; owiipg tp 4 E%|we. 9 / 


hai aconmuliitcd, and which teqaire special treatment Vietore tlwy 
can be made again productive, 

Irrigation. — South Dakota in , 1889 had c^y I 5«717 nprea of 
irrigated land. Ten years later this area had increasfxl to \3.b76 
acres. Of the total, 38.457 acres wearc irrigated by streams and 
25,223 acres by wells. The area irrigated by stTcams was con- 
fined largely to the Black Hills region, the water being supplied 
by The North Fork and the South I'ork Rivers, which arc tributaries 
oi the Cheyenne, The artesian basin of the east part of the state 
is fairly well developed, scvcsral wells having a flow of from 2000 I0 
4350 gallons pel- minute and a pressure of 150 tb to th^* square inch, 
liiwlesr tho Koclamalion Act passed by Congrejss in 1902 the irriga- 
tion of 100,000 acres in the Belle Fourche Valley adjacent to the 
Black Hills region was provided for. It provides for a dam 
across Owl Crock 6500 ft. long and 20 ft. wide on top, end for two 
main canals from this distributing centre, one the north canal 
supplying water for the inrigation of (>6,857 acres north of the 
Belle Fourche River and east of Owl Creek, and the other the south 
canal for the irrigation of 28,240 acres south of the Be^lp Fourche. 
Lateral canals are provided from the main, canals to farm. 

Agriculture. — Agriculture is the leading industry in South Dakota; 
in 1900 out of 137,156 persons engaged in occupations, 82.857 
followed agricultural pursuit*. In 1890 the total acreage devoted 
to farming was 1^,396.460, which in 190Q had inovensed to 19,070,61^, 
The percentage of improved acreage, however, le)! during the same 
period from 6 t -i % in 1890 to 59 *'2 % “t ^9^0, Thi.s was due largely 
to the opening up of land which had formerly not been utilia^. 
The average size of farms (excluding farms under 3 acres with 
products valued at loss than $500) was 227 .'2 acres in 1890 and 
364*1 acres in 1900. The value oi all farm property increased 
from $145,527,556 in 1890 to $297,525,302 in 1900. The average 
farm value also rose during these ten years from $2901 to $5654, 
and the value per acre atlvajoccd from $ta77 to $i 5 ‘ 0 p. Fewer 
farms were worked by owners in tqoo than in i8go, the percentage 
in the former year lieing 78*2 and in tha latter year 86^6. la rqoo 
filrnrc tenants worked 18*4 % of the farms, and cash tenants, 3*4 %. 
The total value of farm products in 1899 was $r)0.o82,4t9 as againsl 
$22,047,279 in 1889. Of the total product ;valuu in 1899. 7^*3 % 
was represented by cereals, ^ulh Dakota ranking sixteenth among 
the states in cereal production. Wheat constituted 607 % of the 
total for all cereals, Indiau corn ai*i %, oats 11*9 %, and barley 
5*8 %. A considerable area was devoted to the cultivation of 
apples, plums and [cherries. The total acreage of spring wheat, 
llic slate’s leading crop, in 1909 was 3,3^5.000 with a yield of 

47.588.000 bush, valued at $42,8it),boo, South Dakota ranking 
third among tho states. Next in imporiance in 1909 came Indian 
corn with an acreage of 2,059,000 and a product of 65,^70,000 
bush. (^2, 635, 000). Oats luid an acreage of 1,450,000 and a 
product of 49,600,000 bush. ($14,790,000). Barley was cultivated 
on 1,021,000 acres, the product amountinf^ to 19.910,000 bush. 
($8,960,000). In tho quantity of barley produced the stale ranked 
fifth. In its output of flax, grewya almost entirely fpr the seed, 
tho state held second rank with .a product of 5.640,000 b|Ush. 
($8,516,000). The hay acreage was 536,000 and <hc production 

804.000 tons. Wheat grows chiefly in the east and north-east 
parts of the stale, especially in Brown, Spink, Roberts, Day and 
Grant ro,untwsi. the largest crop in 1890 being tliat of Brown 

3.320.57.0 bush,., or about one-tweUih of the state’s product. Com 
grows throughout the western half of the state, and especially in 
the south-western parts, in Lincoln, Clay. Union, Yaifkton and 
Donhommic count ies, the largest crop in 1B99 being that of Lincoln 
county, 3.914,840 bush., nearly <>n9-«l«vcnth of the state crop. 
Oats has a distribution similar to Ihg-t 9 i com, t^he largest crop 
iu 1899 being that of Minnehaha county, 1,666, rip bush., about 
one-ninetcenfh of the state crop. Barley grows principally in the 
eastern and southern parts of tho state— Minnehaha, Moody, 
Lake and Brookings counties— tlw largest crop ip 1899 being iW: 
of Minnrlraha comity, 932.860 bush., more tlmn pqc-scvcnl,h of 
the state. 

'The stale is especially well adapted for grazing, and during 
1 890-1 goo there was a large increase m tho number of farm animals. 
The gain w*a8 chiefly confined to cattle, but the number of horses, 
sheep and swine also showed aubsl»antial inerpase^. The value pf 
all livestock in 1890 was $29.689, 5 oy. and in .1900 $65,173,432. 
The number and value respectively of the various farm ani- 
mals on the iftt of January 19*10 were as foUows : heraes, 

012.000 ($64,260,000) ; dairy cow«, 656,090 ( $^1 ,648,000) ; othervCAttle^ 

1.341.000 ($28,832,000); bwin4, 805,009 ,,(.1(8,936.000)3 and.sh^, 

^^^z*^kif-^ 4 hc'^Sn 6 ralB of South Dakota, of which gold Is tbe 
mo#»t important, are chiefly found in the Black Hillk regicm. This 
section covers, about 5^0 fq. m* in the eouth-eoat part « the state 
and includes the counties of lAwrencq» Cfigter, Me?*#* 
and Ball River. Silycr foUoTv? go|<l ixi importance, but other 
mScfals ih'et with, including gyp?um, mica, p^wifcum, natural 
granite, marble and tin found in paying quftfitlties. 

^ Gold was .first discoverodt ^ODchiCos$k,Oaait^<iK}unty, oy t^e 
27th of jMhr ,1874 by min^s who were tyia> ej^editipm 
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and the Homestake Belt In the former county has ever since been 
the chief producer in the state. For ten years after the Black 
Hills were thrown open little gold was min^ because of the lack 
of railway facilities. Cement deposits were discovered in the Black 
Hills region in 1876 and in the same year the first quartz mill 
was set up in Deadwood. In i88g a cement plant was built at 
Yankton, and it is still worked although the output is small. Mica- 
mining was also carried on for a time but was soon abandoned. 
The first natural gas-well in the state was drilled at Pierre in iSc/z. 

The total value of all mineral products in 1902 was $6,769,104, 
of which $6,404,258 were represented by gold and silver, $110,789 
by sandstones and quartzites, and $86,605 limestones and 
dolomites; in 1908 the total value was $8,528,234, which was an 
increase of more than $3,500,000 over the value in 1907. This 
increase was <lue almost entirely to the gain in the gold output 
which advanced in value from $4,138,200 in 1907 to $7,742,200 in 
1908. The total amount of gold mined in 1908 was 374.529 fine 
ounces, the greater part coming from the Homeslake Mine. In 
1908, 197,300 QZ. of silver were obtained, valued at $105,500 as 
against $70,400 in 1907 and $101,086 in 1906. 

Manufactufes. — Manufacturing in South Dakota is of little 
importance and is confined chiefly to articles for hc»me consumption. 
Between 1890 and 1900 the number of establishments increased 
from 499 to i()3Q, the capital invested from $3,207,796 to $7,578,895, 
and the value of products from $5,682,748 to $12,231,239. Under 
the factory system there were 624 establishments in 1900 and 686 
in I9t»5; the capital invested in 1900 was $6,051,288 and in 1905 
$7,585,142; and the value of the products was $9,529,946 in 1900 
and $13,085,333 in 1905. Both in 1900 and 1905 flour and grist- 
mill products ranked ^rst in value, the figures for 1900 being 
$3,208,532 and for 1905 $6,519,364. The second industry was the 
manufacture of cheese, butter and condensed milk, and the third, 
printing and publishing. Sioux Falls is the principal industrial 
centre. 

TranspDYtaiion. — The railway mileage of Dakota in 1870 (before 
the present states of South and North Dakota were erected) was 
only 75 m., and in 1880, 1225 m. In 1890 the mileage of Soutli 
Dakota was 2610 m., in 1900, 2961 m., and in 1909# 3776 m. The 
principal systems are the Chicago, Milwaukee A St Paul, the Great 
Northern and the North-western. The principal waterway is the 
Missouri River, whose channel has an average depth at low water 
of about 2 f 1 . between Sioux City and Fort Benton, Montana, but 
the constant shifting of the channel makes navigation uncertain. 

Population , — ^The total population of South Dakota in 1890 
(the date of the first Federal census taken since its separate 
existence as a state) was 328,808, and in 1900 it was 401,570; 
the increase from 1890 to 1900 being (exclusive of persons on 
Indian reservations) i6*8 %. In 1910, according to the U.S. 
census, the total was 583,888. Of tJie population in 1900, 
380,714 were whites, 88,508 were foreign-born, 465 were negroes, 
and 20,225 were Indians. Of the Indians 9293 were taxed. 
The population on Indian reservations in 1890 was 19,792; 
in 1900, 17,683. Tlie Indians on re.servations and in Indian 
schools include members of the Yankton, Yanktonai, Oglala, 
Brul6, Sisseton, Wahpeton, Flandreau, Sioux, Blackfeet, Mini- 
conjou Sans Arc and Ute tribes, on the Standing Rock and 
Cheyenne River reservations in the north of the state, the Lower 
Brul6 and Crow Creek reservations in the central part, and the 
Pine Ridge and Rosebud reservations in the south. The figures 
for inhabitants born in the United States but not within the state 
show a preponderance of immigration from neighbouring states, 
there being, in 1900, 31,047 natives of Iowa, 24,995 natives of 
Wisconsin, 18,565 of Minnesota and 16,145 of Illinois, out of a 
total of 313,062. Of the total foreign-born population of 88,508, 
19,788 were Norwegians, 17,873 Germans, 12,365 Russians, 
59«6 English Canadians, 5038 Danes, 3862 English, and 3298 
Irish. Of the total population 245,383 were of foreign Parentage'- 
Ll. ehhpr one or both parents foreign-bom— and of those having 
both father and mother of foreign birth there were 44,516 of 
German parent^e, 44,119 of Norwegian, 25,113 of Russian, 
and 11,222 of Irish parentage. From 1890 to 1900, on the basis 
of places having 4000 inliabitants or more, the urban population 
increased from 10,177 in 1890 to 28,743 in 1900; so that there 
wa.s the remarkable increase of 182*4 % urban population 
against an increase of i6*8 % in the total population. In 
1900 there were seven cities having 3000 or more inhabitants : 
Sioux Falls with 10,266; Lead, 6210; Yankton, 4125; Aberdeen, 
4087; Mitchell, 4055 ; Deadwood, 3498; and Watertown, 3352.^ 

‘ In 1905, according to a state census, there were nine cities with 
3000 or more inhabitants, showing some changes in order oi size: 


In 1906 the total number of communicants of different religious 
denominations in the stare was 161,951, of whom 61,014 were 
Roman Catholics, 45,018 Lutherans, 16,143 Methodists, 8599 
Congregationalists, 7055 Protestant Episcopalians, 6990 Presby- 
terians, and 6198 Baptists. 

Administration . — The state is governed under its original 
constitution of 1889, with amendments of 1896, 1898, 1900, 
1902, 1904 and 1909. The suffrage is granted to all males’-^ 
resident in an election precinct for ten days, in the county for 
thirty days, in the state for six months, in the United States for 
one year, and 21 years of age, except those under guardianship 
or insane, and those convicted of treason or felony, unless 
restored to civil rights. The legislature may propose amend- 
ments to the constitution by a majority vote of all members 
elected to each of the two houses, or may issue a call for a 
constitutional convention by a two-thirds’ majority. In either 
case the proposition must be ratified by popular vote at the 
next general election. 

The chief administrative officers are a governor, secretary of 
state, auditor, treasurer (not eligible for more than two con- 
secutive terms), superintendent of public instruction, attorney- 
general, and commissioner of school and public lands, all 
elected biennially by direct popular vote. The governor and 
lieutenant-governor must be citizens of the United States, 
qualified electors of the state, at least thirty years old, and 
residents of the state for two years preceding the election. 
The governor may remit fines and forfeitures, and grant re- 
prieves, commutations and pardons, but in the more serious 
cases only on the recommendation of a board of pardons, 
composed of the presiding judge, the secretary of state, and the 
attorney-general. He has a veto power extending to items in 
appropriation bills, which may be overcome by a two-thirds’ 
vote in each house. A lieutenant-governor, chosen biennially, 
presides over the senate. 

The legislative department consists of a senate (with not 
fewer than twenty-five and not more than forty-five members) 
and a house of representiitives (with not fewer than seventy- 
five and not more than 135 members) chosen biennially. Sena- 
tors and representatives must be qualified electors, citizens of 
the United States, at least twenty-five years old, and residents 
of the state for two years next preceding election. The sessions 
of the legislature arc biennial and are limited to sixty days. 
Bills may originate in either house, and either house may amend 
the bills of the other house. A constitutional amendment pro- 
viding for minority representation in the bouse of representa- 
tives was rejected in 1889 by a large popular vote. South 
Dakota was the first American state to adopt the initiative and 
referendum. Under a constitutional amendment, adopted by 
popular vote on the 8th of November 1898, 5 % of the legal 
voters of the state may require the legislature to submit to 
popular vote at the next general election measures which they 
wish enacted into law, or measures already passed by the legis- 
lature which have not yet gone into force. Exceptions to the 
referendum are made in the case of laws necessary for the 
immediate preservation of the public peace, health or safety, 
or the support of the state government or the various state 
institutions. In practice the legislature has interpreted these 
exceptions so freely that nearly all important laws are passed 
with emergency clauses. The governor’s veto does not apply 
to measures passed by popular vote. 

The judicial department consists .of the supreme court, 
circuit courts, county courts, justices of the peace, and police 

Sioux Falls, 12,283; Lead. 8052; Aberdeen, 5841; Mitchdl, 5719; 
Watertown, 5164; Deadwood, 4364; Yankton, 4189; Huron. 3783; 
Brookings, 3265. 

» The constitution provided for the 8ubmis.sion to the people in 
November 1890 of the question whether the word “ male " in Article 
vii. of the constitution as adopted be omitted, but the popular vote 
in 1890 and again in 1898 did not favour this change. In the ori^nal 
constitution it was provided that any woman having the qualmca- 
tions as to age, residence and citizenship might vote at any election 
hdd solely for school purposes and held any office in this state 
except as otherwise provided in this constitution.” 
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magistrates. The supreme court consists of five judges chosen 
for six years — the term for the first judges elected under the 
constitution of 1889 was four years. The state is divided into 
five districts and one judge is chosen from each district, although 
the election is made by the voters of the state at large. The 
court has appellate jurisdiction only, except for the power to 
issue writs of mandamus^ quo warranto, certiorari, injunction 
and other original and remedial writs. The state is divided 
into ten circuits, and one judge is elected by the voters of each 
circuit for a period of four years. The legislature may, by a 
two-thirds’ vote of each house, increase the number of circuits 
or the number of judges. The circuit courts have original 
jurisdiction of all actions and causes, both at law and in equity 
and such appellate jurisdiction as may be conferred by law. 
In each county there is a county court with a county judge 
who is elected by popular vote for two years. The court ^s 
original jurisdiction in probate cases, in civil cases involving 
$1000 or less, and in criminal cases below the grade of felony. 
Under an act of 1893 three-fourths of a jury may render 
a verdict in lesser civil cases in county and circuit courts. 
The jurisdiction of justices of the peace is determined by law, 
but it is restricted by the constitution to cases involving 
$100 or less. 

For the administration of local government the state is 
divided into counties (64 in 1910), and these in turn are sub- 
divided into townships and municipal corporations. Although 
the township exists throughout the state, in many cases it is 
organized only for school purposes, and in many others its juris- 
diction is so restricted as not to extend to the villages and 
boroughs within its limits. The county authority is a board 
of commissioners elected on a general ticket, the township 
authority a board of supervisors or truste^. For each county 
there are a judge, clerk of the court, sheriff, auditor, registrar 
of deeds, treasurer, state’s attorney, surveyor, coroner and 
superintendent of schools, all elected biennially. 


Miscellaneous Laws.-— A primary law enacted in 1905 authorizes 
the county convention of any party to provide for the nomination 
of candidates for county offices and the stale legislature by direct 
vote. The state has had a varied experience in deaUng with the 
liquor problem. A constitutional ordinance forbidding the manufac- 
ture importation and sale of intoxicants was adopted on the ist 
of October 1SS9 by a vote of 40,234 to 34, 510* The decision of the 
United States Supreme Court in the case of Letsy v. Hardin m i8qo 
(see North Dakota), and the lax enforcement of the ordinance in 
the larger towns soon resulted in an active movemCTt for repeal. 
A state dispensary, similar to that of South Carolina (q.v.), was 
ostabUrfied in 1898 by a vote of *2,170 to 20 557. but it proved 
ineffective and was superseded in igoo by the licence system. An 
attempt to introduce county local options was defeated in the election 

South Dakota long bore a notorious reputation for the laxity of 
its divorce laws. The grounds for action arc still numerous. An 
act of 1007 ratified by popular vote in the election of 1908, raised 
the term of residence under which a person could apply for divorce 
from six months to one year, and provided that all cases should be 
tried openly at the regufeu: term of court; and since the passage of 
fhis lawSioux Falls has ceased to be notorious for Us divorce colony 
from other states. Neither husband nor wife has any interest in 
the separate property of the other, and the wife may convey her real 
estate^ other than a homestead, without her husband 6 consent, but 
the husb^^^^^ must support his wife out of Ws property or by his 
Isbour if he is able, and if he is unable the wife must support him so 
far as possible out of her property. The one may enter into co^ract 
with the other respecting property, and they may hold property as 
ioint tenants. The descent of the estate of a husband dying 
intestate is the same as that x)f a wife dying intestate; if there is 
only one child, or the issue of only one child, the surviving spouse w 
entitled to one-half of the estate; if xnore than one cMd. to one-thiM 
of the estate; and if no children, father, mother, brothw or sistCT, 
to the whole of the estate. The homwte^ of any family m the rtate 
is exempt from attachment, lien or forced sale, except for taxw or 
purchaM money, provided it has been properly recorded • but it can 
Irnbmcc only one dwelling house, cannot include gold or silver 
mines, and is limited in value to $5000 to one acre if w^in a town 
plat to 40 acres if it is in the country and was acquired under the 
tows of the United States relating to imner^ lands, Md to ibo acres 
S other land in the country. . If the owner is married the homestead 
cannot be sold or mortgaged without the concurr^ce both 
husband and wife. Upon tie death of mtte ^sband or wife the 
Section may be contoued for the benefit of the itinnving spouse, 


and upon the death of both husband and wife the exemption may be 
continued until the youngest child is of age. 

Education.— At the head of the public-school system is a super- 
intendent of public instruction chosen for two years. In each County 
there is a county superintendent, and in each school district a board 
of directors. When the state was admitted into the uniop two 
sections of land (1280 acres) in each township were set aside for 
educational purposes. The. permanent school fund amounted to 
$4,852,567 on the ist of July 1907. In igo8 the total expenditures 
4or public schools were $3,152,006 ($1,633,594 being for teachers' 
salaries), and the total receipts were $^,85^,69^, of which $2,283,038 
was from district taxes. In 1910 the total permanent school fund 
was $7,725,583, and the estimated value of the unsold lands held 
for the common schools and other educational endowments was 
$3,068,172. The schools are open to all pupils between the ages of 
six and twenty-one, and attendance for twelve weeks each year, 
eight of which must be consecutive, is compulsory for those between 
the ages of eight and fourteen. In the school year 1907-1908 77 % 
of all persons of school age were enrolled in the public schools. The 
educational institutions of the state are all under the management 
of a board of regents of five members, who arc appointed by the 
governor, with the approval of the senate for terms of six years. 
The leading state institutions are the state university (1882) at 
Vermilion, the agricultural college (1884) and the agricultural 
experiment s 1 :ation at Brookings, the state school of mines (1886) at 
Rapid City, and normal schools at Spearfish, Madison, Aberdeen and 
Springfield. The state university is under the control of the board 
of regents, and is maintained by the state and is the beneficiary of 
86,000 acres of land grants from the Federal government. The 
city of Vermilion and Clay county and private persons have contri- 
buted largely to its support. It has a geological and mincrategical 
museum and under its supervision is carried on the state geolo^cal 
and natural history survey, the state geologist being head of the 
department of geology and mineralogy of the university. The 
university includes a college of arts and sciences, a school of com- 
merce, an art department and colleges of law and of music. In 1910 
the university tod 51 instructors and 385 students. Denomi- 
national coUeges are Yankton College (1882) and Redfield College 
(1887), both Congregational; Huron College (1883, Presbyterian), 
and Dakota Wesleyan University (1885, Methodist Episcopalian) 
at Mitchell. The Norwegian Lutherans have a normal school at 
Sioux Falls, and the Roman Catholics have schools of higher grade 
at Sioux Falls, Deadwood and Aberdeen. 

Charitable Institutions, d^c.— The state maintains a school for the 
blind at Gary, a school for deaf mutes at Sioux Falls, a tuberculosis 
sanatorium at Custer, a general hospital for the insane at Yankton, 
a school for the fceble-nundcd at Redfield, a soldiers’ home at Hot 
Springs, a reform school at Plankinton, and a penitential at Sioux 
Falls. All penal and charitable institutions are subject to the 
control of a state board of charities and corrections composed of 
five members appointed by the governor. A children's home at 
Sioux Falls is partly under state control. There is a Federal 
hospital for insane Indians at Canton. 

finance, The general property tax is the chief source of revenue 

for state, county and local purposes. There is a local board of 
assessment and equalization in each county and a general board for 
the state at large. Corporations are reached through the general 
property tax, but there is a small levy on fire insurance companies 
for the support of the local tire departments. An inheritance tax 
was adopted in 1905 which progresses in proportion to the distance 
of relationship and the amount of the inheritance.' Poll taxes arc 
levied by the counties and townships for school and local purposes. 
The current revenues of the state for the year ending on the ist of 
lulv 1909 including cash on hand at the beginning of the year, were 
$4 148 734; ioT the same year the expenditures were $3,358,847. 
There is a small nominal indebtedness, less than the cash surplus in 
the treasury. The constitution fixes the debt limit at $100,000 over 
and above the share of the territorial debt assumed at the time of 
the formation of the state. The first national bank within the 
present limits of the state was organized at Yankton in 1872. 

History,— The first authentic explorations in what is now 
South Dakota were made by the Lewis and Clark expedition 
in 1804 and 1806. The “ Yellowstone,” a steamboat sent out 
by the American Fur Company, ascended the Missouri to Fort 
Pierre in 1831 and to the mouth of the Yellowstone River in 
183a. Among the passengers on the second trip was the well- 
known painter and ethnologist, George Catlin, who spent 
several weeks at Fort Pierre studying the manners and customs 
of the Indians. Explorations were also made by Wnce Maxi- 
milian of Neuwied in 1832, by John C. Fremont in 1838, by 
Edward Harris and John J. Audubon in 1843, and by various 
otkers. Fort Pierre, which was founded by the American Fur 
Company about 1832, was sold to the United States government 

1 The rate for diredt heirs and brothers and sitters is non-pro- 
gressive. 
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in 1855, and was cbnveftcd into a military post. A settlement 
was made at Sioux Palls in 1856, but was abandoned about six 
years afterwards. In the meantime several small colonics had 
been established east of the Missouri River, but growth was 
piuch hampered by the Civil War and by Irididns. Although 
it was not the centre of operations, the south of the territory 
suffered considerably in the various uprisings under Spotted 
Tail, Red Cloud and Sitting Bull in 1863-65, 1867, and 1875-76 
(sec North Dakota and Custer, Georgk Armstrong). 
A railway (part of the Qiicago, Milwaukee & St Paul system) 
was built from Sioux City to Yankton in 1872-1873, and in 

3 ^ General Custer led att exploring expedition into the Black 
s, which resulted in the discovery of gold and the rapid 
settlement of a considerable portion of the west of the territory. 
A movement was at once begun to break up the great 
Sioux reservatloh, partly because it cut off this region from 
the older settlements east of the Missouri and partly because 
it contained a large amount of land which was very valuable 
for farming and grazing purposes. In 1676 the Indians ceded 
their title to lands in the Black Hills. Under the Dawes Allot- 
meilt Act of February 1887, and a special statute of March 
1889, an agreement was made with the Indians, and about 
11,000,000 acres, Ur about half of the reserve, was thrown open 
to settlement on the loth of February 1890. This included, 
roughly speaking^ all of the land betwctfl the Missouri River 
and the Black ITiUs, and between the White River and the Big 
Cheyenne, and a strip extending north from the Black Hills to the 
North Dakota line between the 102nd and 103rd meridians. 
Th6 remainder was divided into six smaller reservations, Stand- 
ing Rock, lying partly in North Dakota, and Cheyenne River, 
Lower Bruld, Crow CreUk, Rosebud, and Pine Ridge in South 
Dakota. Angered by this sacrifice of their lands and excited 
by prophecies of the coming of the Messiah, a considerable 
number of the Indians went on the warpath, but after a short 
campaign they were defeated by General Nelson A. Miles in the 
battle of Wounded Knete on the 2gth of December 1890, and 
were compelled to make their submission. Since that time the 
whites have steadily encroached on the reservations. About 
56,56b acres of Lower Brule laiids were opened for settlement 
in 1889, about l,6oo,obo dcres of Sisseton and Wahpeton lands ^ 
in 1892, 168,000 acres of the Yankton Sioux lands in 1895, 
416,000 acres of the Rosebud lands in 1904, and 800,000 acres 
in 1908. 

The territory included withitl the present limits of the state 
was a part of the district of Louisiana from 1803 to 1805, of 
the territory of Louisiana from 1805 to 1812, and of the terri- 
tory of Missouri from 1812 to 1820. After the formation of the 
state of Missouri in 1820 it remained Unorganized, the section 
east of the Missouri River until 1834, and the section west 
until 1854. The (^astern section was successively a part of 
the territories of Michigan 1834-1836, Wisconsin 1836-1838, 
Iowa 1838 1849, and Minnesota 1849-1858, and the western 
igection a pfirt of the territory of Nebraska 1854-1861. On the 
admission of Minnesota into the Union in 1858, the eastern 
section was again left unorganized until the 2nd of March 
1861, when the territory of Dakota ^as created, including the 
present Dakotas and portions of Wyoming and Montana. 
With the orgahization of the territory of Idaho in 1863 and the 
settlemerit of the southern boundary in 1870 and 1882, the 
BokotW^ltc^dred their present territorial limits (see NoktU 
DAKoI'A).* The Inhabitants df the south of the teiritot)" held a 
^oriVewtioh ht Sk)u* Falls in r88j, adopted a state coristitution 
on the 3rd of NdVeihbat, and applied for admiesion into the Uniod. 
A propoiltion W divide thd territory into two states at thb forty- , 
sixth pai^Iltel sanctioned by popular vote in thd ©lection of 
November 1887* Iri accordance with the Enabling Act, which 
received the PrfeSidferit's approval on the 22nd of February 
1889, a Convention ftiet at Sioiix Falls on the 4th of the following 
July and re-adnpfeiJ, sbhife slight verbal changes, the cori^ 
stiturian of ti»885. This^ was ratified at the polls on the ist of 
October, together with a separate prohibition clause, which was 
^ Part of this tract was situated in North Dakota 


carried by a vote df 46,234 to 34,516 (see AdministraHon), 
On the 2rld Of November 1889 Presideht Harrison issued a 
proclamation declaring South Dakota a state. Subsequently, 
notwithstanding a temporary set-back due at the panic of 1893, 
there was a rapid increase of population and wealth. The 
immigrants came mainly from the northern states and from 
Scandinavia. In national politics South Dakota hafe been 
consistently Republican, except in the election of 1896, When, 
as a result of the hard times which followed the panic, the 
Populists and Democrats were able to form a coalition and catty 
the state for William J . Bryan. 
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SOUTMEND-ON-SISA, a municipal borough and watering- 
place in the south-east parliamentary division of Essex, England, 
on the estuary of the Thames. Pop. (1901), 28,857; area, 
5J 72 acres. It is 36 m. K. from London by the London, Tilbury 
& Southend railway; and is served also by the Great Eastern 
railway, and during the summer by steamers from Londoh. 
It first sprang into notice from a visit of Queen Caroline in 
1804, and as it is the nearest seaside resort to London it is much 
frequented. The bathing is good, but the tide recedes with 
great rapidity find fot rtearly a mile. The pier, which is over 
il m. in length, permits the approach of steamers at all tides. 
We.stcliff-on’Sea, a western suburb, has a station on the London 
and Tilbury line. Westward again is Leigh-on-Sea (an urban 
district, pdp. 3667); Its lofty Perpendicular church tower is 
visible from afar. At Hadleigh, 4 m. west, there is a Salvation 
Army farm colony. The church of lladlcigh is Norman, 
with ah eastern apse, and later additions. The castle was 
built in the 13th cehtury, and two ruindd towers and other frag- 
ments remain. Thorpe Bay is a residential suburb about mid- 
way between Southend and Shoeburyness. Eastwood, Great 
Wakering and Little Wakering are parishes in the neijfhbwr- 
hood. Southend was incorporated a municipal borough in 1 894, 
under a mayor, 6 aldermen, and r8 councillors; in 1910 these 
numbers were increased to ,8 aldermen and 24 couhpiDorS. 

SOUTHBRNE, THOMAS (1660-1746), English dramatist, 
Was bom at Oxmantown, near Dublin, in 1660, and entered 
Trinity College in 1676. Two years later he was entered at 
the Middle Temple, London. His first play, The Persian Prince, 
or the Loyal Brother (1682), was based on a contcmporaiy 
novel. The seal interest 6f thd play lay not in the plot, but 
in the political significance Of the personages. Tacraitas, the 
loyal brother,” is obviously a flattering portrait of James H., 
and the villain Ismael is generally taken to represent Shaites- 
btiry. The poet received ah Onrign’s commission in Priheess 
Anne’s regiment, and rapidly ^ose to fhe rank of Captain, but 
his military care^ came to an end at the Revolution. He 
gave himsdf up entirely to dramatic writing. In 1692 he revised 
and completed Clemetiei for Drydenj and tWo years later he 
scored a great s^ccess in the, sentimemal drama of The Fdial 
Mmniagoi &r JniwcefU is base4 

on Mrs Aohra Behn’s The Nun, with the addition of a comic 
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underplot. It was frequently revived, and In 1^57 was altered 
by David Garrick and produced at Drury Lane. It was known 
later as Isabella, or The Paid Marriage, The general spirit of 
his comedies is well exepiplified by a line from Sir Anthony 
Love (1691) — “ every day a new mistress and a new quarrel.” 
Tliis comedy, in which tbe part of the heroine, disguised as 
Sir Anthony Love, was excellently played by Mrs Mountfort, 
was his best. He scored another conspicuous success in 
Oroonoko, or The Royal Slave (1696). For the plot of this he 
was again indebted to the novel by Mrs Behn. In his later 
pieces. Honest Tom South erne ” did not secure any great 
successes, but he contrived to gain better returns from his plays 
than Dry den did, and he remained a favourite with his con* 
temporaries and with the next literary generation. He died 
on the 2.2nd of May 1746. 

His otheir plays are ; The Disc^pointmeni, or the Mother in Fashion 
(i()84). founded in part on the tiurioso Impertinente in Don Quixote; 
The Wtves’ Excuse, or Cuckolds make themselves (5^)92) ; The Maid's 
Last Prayer ; or Any, rather than fail (1O92) ; The Fate of Capua 
(1700); The Spartan Dame (1719). taken from Plutareh's Life of 
Aegis; and Money the Mistress (1729). 

See Plays written by Thomas Southerne, with an Account of the Life 
and Writings of the Author (1774). 

SOUTHEY, ROBERT (1774-1843), English poet and man of 
letters, was born at Bristol on the 12th of August 1774. His 
father, Robert Southey, an unsuccessful linendraper, married 
a Miss Margaret Hill in 1772. When he was three, Southey 
passed into the care of Miss Elizabeth Tyler, his mother’s half- 
sister, at Bath, where most of his childhood was spent. Slie 
was a whimsical and despotic person, of whose household he 
has left an amusing account in the fragment of autobiography 
written in a series of letters to his friend John May. Before 
Southey was eight years old he had read Shakespeare and Beau- 
mont and Fletcher, while his love of romance was fostered by 
the reading of Hoole’s translations of Tasso and Ariosto,- and of 
the Faerie Queene, In 1788 he was entered at Westminster 
school. After four years there he was privately expelled by Dr 
William Vincent (1739-1815), for an essay against flogging which 
he contributed to a school magazine called The Flagellant, At 
Westminster he made friends with two boys who proved faithful 
and helpful to ham through life; these were Charles Watkyn 
Williams Wynn and Grosvenor Bedford, Southey’s uncle, tbe 
Rev. Herbert Hill, chaplain of the British factory at Lisbon, who 
had paid for his education at Westminster, determined to send 
him to Oxford with a view to bis taking holy orders,, but the 
news of his escapade at Westminster had preceded him, and 
he was refused at Christ Church. Finally he was admitted at 
Miol, where he matriculated on tbe ^rd of November 1792, and 
took up his residence in the following January. His father 
had died soon after his matriculation. 

At Oxford he lived a life apart, and gained little or nothing 
from the university, except a liking for swimming and a know- 
ledge of Epictetus. In the vacation of 1793 Southey’s enthusiasm 
for the French Revolution found vent in the writing of an epic 

oem, Joan of Arc, published in 1796 by Joseph Cottle, the Bristol 

ookScller. In 1794 Samuel Taylor Coleridge, then on a visit to 
Oxford, was introduced to Southey, and filled his head with 
dreams of an American Utopia on the banks of the Susquehanna. 
The members of the “ pantisocracy ” were to earn their living 
by tilling the s9fl, while their wives cared for the house and 
children. Coleridge and! Southey soon met again at Bristol, 
and with Robert Lovell developed the emigration scheme. 
LbV^fl had Tnarried Mary Frickfer, whose sister Sara married 
CdleridgU, and ^uthey now bectoe engaged to a third sister, 
Edith.' Miss Tyler, huwiijver, would have none of “pimriso- 
cracy arid “ aspheterism,” and drove Southey from her hduse. 
To raise' tne' necessaiy funds for the enterprise Coleridge and he 
turiied to fectu'ring and journalism. Cottfc |[erierously gave 
Southey, ^56 for Jodn df Arc; arid, ivith Colindge and Lovell, 
Souths had 'dfetsfred off the drama, )[)riltted ris’the work of 
Coleridge, ori FM of A volume of Poem by 

R; Soufhev antf IS. Lovell ’#a's '^SD butdi^&ed by Cottle HI tfg$. 
Southey’s'nride, rie»t^’'de^d*hii[ri tto gri tHth Urn to 


. Portugal^ Before he started for Corunna he was married 
secretly, on the 14th of November 1795, to Edith Fricker. On 
his return to England hfs marriage w^ acknowledged, and he 
and his wife had lodgings for Some time at Bristol; 
urged to undertake a profession, but the Church was doSed to 
him by the Unitarian views he then held, and medioine Was 
distasteful to him. He wus entered at Gray's Inn in Fcbniaty 
1797, and made a serious attempt at legaH study, but with small 
results. At the end of 1797 bis friend Wynn began an allowance 
of £160 a year, which was continued until 1806, when Southey 
: reiinquished it on V^n's marriage. His Letters im^tten during 
a Short Residence in Spain and Portugal were printed by Cottle in 
I 1797, and in 1797-1799 appeared two volumes of Mirwr Poems 
from the same press. In 1798 he paid a visit to Norwich, where* 
he met Frank Sayers and William Taylor, with whose trmiSlations 
from the German he was already acquainted. He then took a 
cottage for himself and his wife at Westbury near Bristol, and 
afterwards at Burton in Hampshire. At Burttm he was seiecd 
with a nervous fever which had been threatening foT some time; 
lie moved to Bristol, and after preparing for the press his edition 
of the works of Thomas Chatlcrtort, undertaken for the relief 
of the poet’s sister and' her child, he sailed in 1800 for Portugal, 
where he began to accumulate materials for his history of 
Portugal. He also had brought with him the first six books of 
Thalaba the Destroyer (ifloi), and the remaining six were com- 
pleted at Cintra. The unrhymed, irregular metre of the poem 
was borrowed from Sayers. 

In 3801 the Southeys returned to England, and at the invita- 
tion of Coleridge, who held out as an inducement the sotiety of 
Wordsworth, they visited Keswick. After a short experience 
ns private secretary to Isaac Ctirry, chpcellor of the exchequer 
for Ireland, Southey in 1803 took up his residende at Greta Hall, 
Keswick, which he and his family Shared thenceforward with 
the Coleridges and Mrs Lovell. His love of books filled Greta 
Hall with a library of over 14,000 volumes. He possessed many 
valuable MSS., and a collection of Portuguese auf^oritids 
probably unique in England. After r8og, when Colctidge left 
his family, the whole household was dependent on Southej^'s 
exertions. His nervous temperament suffered under the strain, 
and he found relief in keeping different kinds of work on hand at 
the same time, in turning from the History of Portugal to poetry* 
Modoc and Metricd TdeS and Other Poems appeared in 1805, 
The Curse of Kehama in 1810, Roderick, the last of the Goths, in 
i8x^ This constant application was lightened by a happy 
family life. Southey was devoted to his children, and W'as 
hospitable to the many friends and even strangerswho found their 
way to Keswick. Bis friendship for Coleridge was qualffied by 
a natural appreciation of his failings, the results of which fell 
heavily on nis own shoulders, and he had a great adririiutioA 
for Wordsworth, although their relations were never intimate. 
He met Walter Savage Landor in i8b8, and theit mutual 
admiration and affection lasted until Southey’s death. 

From the establishtncnt of the Tory Quarterly Southey, 
whose revolutiohary opinions had changed, was one of its most 
regular and useful wtiters. He supported Churjch and State, 
of^Osed parliamentary reform, Roman Catholic * emancipation, 
and free trade. He did not , cease, however, to advocate measures 
jfor the immediate amelioration* of the condition of the poor^ 
With William Gifford, hfs editor, he was never on Very good 
terms, and would have nothing to do with hfe harsh criticisms on 
living aUthor.s. His relations with Gifford's successors, Sir J. T* 
Cbleridgei and Lorikhto, were not xhuch better. In 1813 the 
laureateStrip beCame vacant on the death of Pye. The post was 
offered to &ott, who refused it arid secured ft for Southey. A 
government pension of some jfrflo had been secured for* hhri, 
through Wynn, in 1807, increased to £300 in 1835. In‘ tSty the 
tmauthbriied publication of an early poem on Wtet of 

bis yorithftrl tepiublican enthusiasm, brought many ^ffttaefks ott 
SOrithey. HeWas olsOengaged iff a bitter controversy With^y^on, 
whose nht rittack on the “ ballad-monger " SoUthey iil English 
Bafds arid StOitfh Reviewers nevertheless did ttbt ’ptevent them 
eii ffrieridly tetriis*, ‘ Southey malcis'fiWe'tefetencfe 
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to Byron in his letters, but Byron asserts (Letters and Journals, 
cd. Prolhero, iv. 271) that he was responsible for scandal spread 
about himself and Shelley, In this frame of mind, due as much 
to personal anger as to natural antipathy to Southey’s principles, 
Byron dedicated Don Juan to the laureate, in what he himself 
c^led ** good, simple, savage verse.” In the introduction to his 
Vision of Judgment (1821) Southey inserted a homily on the 

^tanic &hocl ” of poetry, unmistakably directed at Byron, 
who replied in the satire of the same name. The unfortunate 
controversy was renewed even after Byron’s death, in con- 
sequence of a passage in Medwin’s Conversations of Lord Byron, 

Meanwhile the household at Greta Hall was growing smaller. 
Southey’s eldest son, Herbert, died in 1816, and a favourite 
daughter in 1826; Sara Coleridge married in 1829; in 1834 his 
eldest daughter, Edith, also married; and in the same year 
Mrs Southey, whose health had long given cause for anxiety, 
became insane. Slic died in 1837, and Southey went abroad the 
next year with Henry Crabb Robinson and others. In 1839 he 
married his friend Caroline Bowles (see below). But his memory 
was failing, and his mental powers gradually left him. He 
died on the 21st of March 1843, buried in Crosthwaitc 

churchyard. A monument to his memory was erected in the 
church, with an inscription by Wordsworth. 

'Ihe amount of Southey’s work in literature is enormous. His 
collected verse, with its explanatory notes, fills ten volumes, 
his prose occupies about forty. But his greatest enterprises, his 
history of Portugal and his account of the monastic orders, were 
left xmcompleted, and this, in some sense, is typical of Southey’s 
whole achievement in the world of letters; there is always some- 
thing unsatisfying, disappointing, about him. This is most true 
of his efforts in verse. In his childhood Southey fell in with 
Tasso, Tasso led him to Ariosto, and Ariosto to Spenser. These 
luxuriantly imaginative poets captivated the boy; and Southey 
mistook his youthful enthusiasm for an abiding inspiration. 
His inspiration was not genuinely imaginative; he had too largo 
an infusion of prosaic commonplace in his nature to be a true 
follower of Ariosto and Spenser. Southey, guitc early in life, 
resolved to write a scries of epics on the chief religions of the 
world; it is not surprising that the too ambitious poet failed. 
His failure is twofold : he was wanting in artistic power and in 
poetic sympathy^ When his epics are not wildly impossible 
they are incurably dull; and a man is not fit to write epics on the 
religions of the world when he can say of the prephet who has 
satisfied the gravest races of mankind — Mahomet was “ far 
more remarkable for audacious profligacy than for any intellec- 
tual endowments.” Southey’s age was bounded, and had little 
sympathy for anything beyond itself and its own narrow 
interests; it was violently Tory, narrowly Protestant, defiantly 
English^ And in his verse Southey truthfully reflects the feeling 
of his agcw In the shorter pieces Southey’s commonplace asserts 
itself, and if that does not meet us we find his bondage to his 
generation^ This bondage is quite abject in The Visioti of Judg- 
meni\ Southey’s heavenly personages are British Philistines 
from Old Sarum, magnified but not transformed, en^ed in 
endless placid adoration of an infinite George III. For this 
complaisance he was held up to ridicule by Byron, who wrote 
his own Vision of Judgment by way of parody^ 

Some of Southey’s subjects, **The Poet’s Pilgrimage” for 
instance, he would have treated delightfully in prose; others, 
like the “ Botany Bay Eclogues,” “ Songs to American Indians,” 
'*The Kg/’ “The Dancing Bear,” should never have been 
written. Of his ballads and metrical tales many have passed 
ipto familiar use as poems for the young. Among these are 
“ The Inchcape Rock,” “ Lord William,” “ The Battle of 
Blenheim,” the ballad on Bishop Hatto, and “ The Well of 
St Keyne.” 

Southey was not in tlie highest sense of the word a poet; but 
if we turn from his verse to his prose we are in a different world; 
there Southey is a master in his art, who works at ease with grace 
and skilL “ Southey’s prose is perfect,” said Byron ; and, if we 
do not stretch the ” perfect,” or take it to mean the supreme 
perfection of the very greatest masters of style, Byron was right. 


In prose the real Southey emerges from his conventionality. 
His interest and his curiosity are unbounded as h s Common^ 
Place Book will prove; his stores of learning arc at his readers’ 
service, as in The Doctor, a rambling miscellany, valued by many 
readers beyond his other work. For biography he had a real 
genius. The Life of Nelson (2 vols., 1813), which has become a 
model of the short life, arose out of an article contributed to the 
Quarterly Review; he contributed another excellent biography to 
his edition of the Works of William Cowper{i^ vols., 1833-1837), 
and his Life of Wesley ; and the Rise and Progress of Methodism 
(2 vols., 1820) is only less famous than his Life of Nelson. But 
the truest Southey is in his Letters : the loyal, gallant, tender- 
hearted, faithful man that he was is revealed in them. Southey’s 
fame will not rest, as he supposed, on his verse; all his faults are 
in that — all his own weakness and all the false taste of his age. 
But his prose assures him a high place in English literature, 
though not a place in the first rank even of prose writers. 

Southey's love of romance appears in various volumes : A madis of 
Gaul (4 vols., 1803); Palmcrin of England (1807); Chrmicle cf the 
Cid (1808), and The b\>rth, lyf and actes of King Arthur . . . with an 
introduction and notes (1817). His other works are : Specimens of 
English Poets (3 vols., 1807); Letters from England by Don Manuel 
Es^iella (3 vols., 1807), purporting to be a Spaniard’s impressions 
of England; an edition of the Remains of Henry Kir he White (2 vols., 
1807); Omniana or Horae Otiosiores (2 vols., 1812); Odes to , the 
Prince Regent . , . (1814).; Carmen Triumphale . . . and Carmtna 
Aulica , , . (1814) ; Minor Poems . , . (1815); Lay of the Laureate 
(i8i()^, an epithalamium for the Princess Charlotte; The Poet's 
Pilgrimage to Waterloo (1810); Wat Tyler : a dramatic poem (1817); 
Letter to William Smith, Esq., M.P. (1817), on the occasion of stric- 
tures made in the House of Commons on Wat Tyler; History of 
Brazil vols., i8to, 1817, 1819) ; Expedition of Orsua and the Crimes 
of Aguirre (1821); A Book of the Church (2 vols., 1824); A Tale of 
Paraguay (1825); Vindiciae Ecclesiae Anglicanae, Letters to C. 
Butler, Esq., comprising essay s''on the Romish Religion and vindicating 
the Book of the Church (1826) \ History of the Peninsular War {3 vols., 
1823, 1824, 1832); “ Lives of uneducated Poets.” prefixed to" verses 
by John Jones (1829); All for Love and The Pilgrim to Compostella 
(1829) ; Sir Thomas More, or Colloquies on the Progress and Prospects 
of Society (2 vols., 1829)1 Life of John Bunvan, prefixed to an 
edition (1830) of the Pilgrim's Progress; Select Works of British Poets 
from Chaucer to Jonson, edited with biographical notices , . . (1831); 
Essays Moral and Political , . , now first collected {2 vols., 1832); 
Lives of the Admirals, with an introductory view of the Naval History 
of England, forming 5 vols. (1833-1840) of Lardner's Cabinet Cyclo- 
paedia; The Doctor (7 vols., 1834-1847), the last two volumes being 
edited by his son-in-law, the Rev. ]. wood Warter; CommoH’-Place 
Book Uth series, 1849-1851), edited by the same; Oliver Newman : a 
New England Tale (unfinished), with other poetical remains (1845). 
edited by the Rev. H. Hill. A collected edition of his Poetical 
Works (10 vols., 1837-1838) was followed by a one volume edition in 
1847. Southey’s letters were edited by his son Charles Cuthbert 
Southey as The Life and Correspondence of the late Robert Southey 
(6 vols., 1849-1850); further selections were published in Selections 
from the Letters of Robert Southey (4 vols., 1856), edited by J. W. 
Warter; and The Correspondence of Robert Southey with Caroline 
Bowles. To which are added : Correspondence with Shelley, and 
Southey's Dreams (t88i), was edited, with an introduction, by 
Professor E. Dowden. An excellent selection from his whole 
correspondence, edited by Mr John Dennis, as Robert Southey, the 
story of his life written in his letters (Boston, Massachusetts, 1887), 
was reprinted in Bohn's Standard Library (1894). Southey 

(1879) in the English Men of Letters Series, by f^ofessor E. Dowden, 
who also made the selection of Poems by Robert Southey (1895) in 
the Golden Treasury Series. A full account of his relations with 
Byron is given in The Letters and Journals of Lord Byron (vol. vi., 
1901, edited R. E. Prothero), in an appendix entitled “ Quarrel 
between Byit>n and Southey,” pp. 377-399. Southey figures Ir 
four of the Imaginary Conversations of W. S. X^dor, two ot which 
arc between Southey and Porson, and two between Southey and 
Landor. 

Southey’s second wife, Caroline Anne Southey (i78IS-x 8<4), 
was the daughter of an East Indian captain, Charles Bowles. 
She was born at Lymington, Hants, on the 7th of October 1786. 
As a girl Caroline Anne Bowies showed a certain literary and 
artistic aptitude, the more rexnafkaUe perhaps from the loneli- 
ness of her early life and the morbidly Plicate condition of her 
health—^ aptitude however of no, real distinction. When money 
difficulties came upon her in middle age she determined to turn 
her talents to account in literature- She sent anonymously to 
Southey a narrative poem called EUm pitMorihur, aiid this led 
to the acquaintanopship and loqg friendship wmeh, in 18394 



SOUTHGATE'— seUTH MOLTON 


culminated in their marri^e. EUen Fitaarthur (1820) may be 
taken as typical, in its prosy simplicity, of the test of its author’s 
’work. Mrs Southey’s poems were published in a collected 
edition in 1867. Among her prose writings may be mentioned 
Chapters on Churchyards (1829), her best work; Tales of the Moors 
(1828); 'and Sebvyn in Search of a Daughter (1835). soon 

after her marriage that her husband’s mental state became 
hopeless, and from this time till his death in 1843, and indeed 
till her own, her life was one of much suffering. She was not on 
good terms with her stepchildren, and her share in Southey’s 
life is hardly noticed in Charles Cuthbert Southey’s Life and 
Correspondence of his father. But with Edith Southey (Mrs 
Warter) she was always in friendly relations, and she supplied 
the valuable additions to Southey's correspondence published 
by J. W. Warter. She is best remembered by her correspon- 
dence with Southey, which, neglected in the official biography, 
was edited by Professor Dowden in 1881. Mrs Southey died at 
Buckland Cottage, Lymington, on the 20th of July 1854, two 
years after the queen had granted her an annual pension of 
"£200. 

Besides the works already mentioned, Mrs Southey wrote The 
Widnw'^ Talc, and other Poems (1S22) ; Solitary Hours (prose and 
verse, i82r»); Tales of the Factories The Birthday (1836); and 

llobin Hood, written in conjunction with Southey, at whose death 
this metrical production was incomplete. 

SOyTHGATE, an urban district in the Enfield parliamentary 
division of Middlesex, England, 9 m. N. of St Paul’s Cathedral, 
London, on the Great Northern railway. Pop4 (1901), 14,993. 
It is pleasantly situated in a wooded district, and forms an outer 
residential suburb of the metropolis. Christ Church, in Early 
English style, is the work of Sir Gilbert Scott, and contains 
stained glass windows from the designs of Sir E. Burne-Jones and 
D. G. Rossetti. Close to New Southgate stotion is Colney Hatch 
Lunatic Asylum for the county of London, opened in 1851 and 
subsequently much enlarged. 

SOinrH GEORGIA, an uninhabited British island in the South 
Atlantic Ocean, about 900 m. S. by E- of the Falklands, in 
54°-55® S., 36®-38° W.; area, 1600 scj. m. It is mountainous, 
with snowy peaks 6000 to 8000 ft. high, their slopes furrowed 
with deep gorges filled with glaciers. Its geological constitution — 
gneiss and argillaceous schists, with no trace of fossils — shows 
that the island is, like the Faiklands, a surviving fragment of 
some greater land-mass now vanished, most probably indicating 
a former extension of the Andean system. At Royal Bay, on 
the south-east side, was stationed the German exjj^ition sent 
out to observe the transit of Venus in 1882. The island would 
be well suited for cattle or sheep farming but for its damp, 
foggy climate. The flora is surprisingly rich, and the German 
naturalists were able to collect thirteen flowering plants, mostly 
common also to the Falklands, but one allied to a form found 
in distant New Zealand. South Georgia is politically attached 
to the Falklands. 

SOUTH HADLEY, a township of Hampshire county, Massa- 
chusetts, U.S.A., on the Connecticut River, about ra m. N. of 
Springfield. Pop. (1900), 4526, of whom 1119 were foreign- 
born; (1910 census), 4894. Area, i8’5 sq. m. There are no 
steam railways, but an electric line connects South Hadley and 
South Hadley Falls with the New York, New Haven & Hartford 
and the Boston & Maine railways at Holyoke. The village of 
South Hadley, or the Center, lies at the south base of Mount 
Holyoke, about 4 m. from Holyoke and about 3 m. from South 
Hadley Falls; it is the seat of Mount Holyoke College. South 
Hadley Falls are connected with Holyoke by a bridge across the 
Connecticut River. The falls of the river afford water-power for 
paper mills, cotton and woollen mills, and saw mills. South 
Hadley was originally a part of the township of Hadley, but in 
1753 the district of South Hadley wa^ established, and in 1775 
incor porat ed as a separate township. 

SOUTH HOLLARD, a province of Hdland, bounded W. by the 
North Sea, N; by North Holland, E. by Utrecht and Gelderland, 
S.E. by North Brabant, and S. by Zeeland. It has an area of 
1166 sq. m., and a population (1905) 011)^87,363. Its south* 


eastern and southern boundaries are defined by the estuaries 
called the New Merwede, the Hollandsch Diep, the Volkerak, the 
Krammer, and Grevelingen, and the province includes the delta 
islands of Goeree (Goedereede) and Overflakkee, Voome and 
Putten, Rozenburg, Yselmonde, Hoeksche Waard, and Dord- 
recht. The natural division into dunes, geest grounds, and clay 
and low fen holds for South as well as for North Holland. N oord* 
wyk-on-Sea, Katwyk-on-sea, Scheveningen, and Ter Heide art 
watering-plaqes and fishing villages. The Hook (Hoek) of 
Holland harbour, built at the mouth of the New Waterway (1866- 
1872) from Rotterdam, is the chief approach to Central Europe 
from Harwich on the east coast of England. At the foot of 
the dunes are the old towns and villages of Sassenheim, close to 
which are slight remains of the ancient castle of Teilingen (12th 
century), in which the countess Jacoba of Bavaria died in 1433. 
Among other places of interest are Rynsburg, the site of a 
convent for nobles founded in 1133 destroyed in the time 
of Spanish rule ; Voorschoten; Wassenaar, all of which were 
formerly minor lordships ; Loosduinen, probably the Lugdunum 
of the Romans, and the seat of a Cistercian abbey de.stroyed in 
1579; Naaldwyk, an ancient lordship; and ’s Gravenzande, which 
possessed a palace of the counts of Holland in the 12th century, 
when it was a harbour on the Maas. The Hague, situated 
in the middle of this line of ancient villages, is the capital of the 
province. The market-gardening of the region called the West- 
land, between the Hague and the Hook of Holland, is remark- 
able, and large quantities of vegetables are exported to 
P 2 ngland. On the clay and low fen cattle-rearing and the 
making of the Gouda cheeses arc the principal occupations. 
Flourishing centres of industry are found along the numerous 
river arms, including Maasluis, Vlaardingen, Schiedam, Rotter- 
dam, Gorinchem, and Dordrecht. Here also are some of the 
oldest settlements, such as Vianen on the Lek, Leerdam on 
the Linge, and Woudrichem or Woerkum at the junction of the 
Maas and Merwede. Woudrichem guards the entrance to 
the Merwede in conjunction with Fort Loevestein on the opposite 
shore. Vianen is supposed to be the Fanum Dianae of 
Ptolemy, and was the seat of an independent lordship which 
passed to the family of Brederode in 1418, and later to the 
princes of Lippe-Detmold, from whom it was bought by the 
states in 1725. There is a fine tomb of Reinoud van Brederode 
(d. 1556) and his wife in the Reformed Church. The lordship 
of Leerdam arose out of a division of the lordship of van Arkel 
and descended to the house of Egmond. It was raised to a 
countship in 1492, and passed by marriage to the family of 
Orange-Nassau. The Reformed Church contains the tomb of 
John, last lord of van Arkel. 

SOUTHINGTON, a township of Hartford county, Connecticut, 
U.S.A., about 15 m. S.W. of the city of Hartford. Within the 
township is the borough of Southington, served by the New 
York , New Haven & Hartford railroad. Pop. of the township 
(1910), 6516, which included that of the borough, 3714. The 
area of the township is 35 sq. m. The principal industry is the 
manufacture of hardware goods. Between 1809 and 1874 cs 
many as 236 patents were granted to residents. Southii^on 
was originally a part of the township of Farmington. It was 
settled about 1697; in 1724 it became an independoit parish 
under the name of Panthorn. The township was incorporated 
in 1779, the borough in 1889. 

See H. R. Timlow's Ecclesiastical and Other Sketches of Southington 
(Hartford, 1875). 

SOUTH MELBOURNE, a city of Bourke county, Victoria,, 
Australia, separated from Melbourne in 1855, proclaimed a 
city in 1883, and formerly known as Emerald Hill. Pop. (1901), 
40,637. It returns three members to parliament and contains 
the residence of the governor of the colony. The wharves on 
the river Yarra and its numerous manufactures contribute to 
the wealth and importance of the city. 

SOUTH MOLTON, a market town and municipal, borough in 
the South Molton parliamentary division of Devomdiire, England, 
on the river Mde, 197 m. W. by S. of London, by the Great 
Western railway^ Pop, (x9ox), 2^, Besides the parish church 
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of ! St Mary Magdalene^ a fine and maasive Ffirpendicular building 
with an anpient pulpit of carved stone, there are a guildhall and 
matkot house. Linen goods are inanufaictured; fairs are held 
twice yearly, and numerous flour-mills are worked by the river. 
The town :is, governed by a. may or, 4 aldermen and 12 councillors. 
Asea>i59ipiacres. 

South Holton *( 5 t«d AfeM/ono) was probal^y the site of a very 
early ^settlement, the remains lOf a British camp being visible 
2 m. Joirth of the town, but its authentic history begins with the 
Domesday survey, which, relates that the manor had been royal 
demesne of Edward the Confessor and now paid £10 a year to 
the Conqueror. In the Ji3th century it was -held by Nicholas 
Fitz Martin of the'caajl of Gloucester for the service of finding 
a bo^ with three arrows to attend the earl when he should hunt 
in Gower. In .1246 Nicholas obtained a ^ant of a Saturday 
market and atfair at the feast of the Assumption (both maintained 
up to -the present day), and in 1275 South Molton appears for 
the^first time , as a mesne borough under his ovorlqrdship. The 
borough subsequently passed to the Audleys, the Hollands, and 
in 1487 was granted for life to Margaret, duchess of Richmond, 
who in 1490 obtained a, grant of a fair (which is still held) at the 
nativity of St John the Baptist. It returned two members to 
parliament in 1302, but no charter -of mcorporation was issued 
until tihat of Elizabeth in 1590, instituting a common council 
of a mayor and -eighteen burgesses, three of whom were to be 
elected capital burgesses,, with a recorder, steward of the borough 
court, two scrgeantsrut-mace, and a court of record every three 
weeks on Monday. A fresh charter was issued by Charles II. 
in 1684. This remained in force until the Municipal Corporations 
Act of 2835. The town formerly l<ad a considerate manufaotuire 
of serges and shalloons, or light woollen linings, so called from 
Chabns-sur-Marnc, France. 

SOUf fl >NO0WALK, a city of Fairfield county, Connecticut, 
U.S. A.yat the mouth of the Norwalk river, on I^ng Island Sound, 
in the towii«jhip of Norwalk, land 42 m.by rail N<E. of New York. 
Pop, (t9oo), of whom 1528 were foreign-born (includmg 
many .Hungarians) and 83 were negroes. It is served by the 
main -line and the Danbury division (ox whiph it is a terminus) of 
the New York, New Haven & Ilartford railway, by inter-urban 
electric lines, and by steamboats to New York, The business 
and manufacturing section is close to tho river and only a few 
feet above it; behind this, along ajidge, is the residential district,; 
along the i^nd are summer cottages and j)leasure resorts^ 
West Avenue is a finely shaded -drive. The city has a public 
library and a soldiers’ monument. South Norwalk is chiefly 
a manufacturing and commercial city. It has a good harbour 
(in which there are three lighthouses), considerable coastwise 
trad9,)ajid impontant loyater fisheries. Soutji. Norsvalk, long an 
tuSinoorporated village called Old Well, was chartered as a oHy 
under its present •imme in 1870, and {its charter was revised 
and amended in i8fl2, 1897 and 1909. 

BDU3H0LD, atowhsh:^ of Suflfolk-county , New York, occupy- 
ing the at the .N.£. of Loqg Island,, and including 

the islands lof this peninsula, Plum Isknd, on which 

d^ences inotect the eastern entrance to Long island Sound, 
Little Island, on which there is a lighthouse, Great 
Gull Island, and Fisher’s Island, (1900), 8301; (191P, 
tJ.S. .census^ 1(0/577. lE^ccludkig the islo^s to e^t, the 
township is about 25 m. long and its average width is -2 ^.; 
the Eawd skort is broken only by Mattituck and Goldsmith’s 
inlets, blit the southern shore is broken with bays and necks 
of la^ The surface is hiMy, with occasional glacial boulders. 
‘The Long &|and railway serves the principal villages of the 
township, Matliituck, Cutchoguc, Peconlc, Southold.and. Grocn- 
port (pop. dn 1905, 2667), -and from Greenport steamers run 
to Shelter Island, Sag Harbor, New London and New York. 
Beyond Greenport- are the villages of East Marion and Orient 
Greenport has some shipping and some P3rster fisheries, as- 
paragus is grown at Mattituck, and Peconlc Bay is noted lor 
its scallops. Southold is a summer resort, andit is historically 
interesting as^one of the first English settlements on Long Island. 
XhofiistpeiananentlsfittlemeD^iher^w^ in z<i4o;^laiHl;was 


bou^t £roin the Indians in August (a lease from the proprietor 
Wilham Alexander, Lord Stirling, had been secured in 1639), and 
on the 21 St of October 1640 a Presbyterian church was organised 
under jefl^n Youngs, who came from ‘New Haven and ,h^ been 
connected with a St Margaret’s church .in Suflolk, England, 
probably at K€^ca^, near Southwold; and it is-possible tlmt the 
settlement was named fromSouthwQld,thonghas itwas commonly 
colled “ the South Hold ” by early writersand a settlement on 
Wading River was called West Hold, the name was probably 
descriptive. A meeting-house was built in 1642, and biblical 
laws were enforced. Southold was ^originally one of the six 
towns under the New Haven jurisdiction, but in 166a was placed 
under Connecticut; in 11664 it objected strongly to the transfer 
pf Long Island to the duke of York; in 1670 r^.sed-to pay taxes 
imposed by Governor Francis Lovelace of New York; in 1672 
petitioned the king to be under Connecticut or to be a free 
corporation; in 1673, when the Dutch got control of New York, 
withstood the Dutch ^mmissioners, with the help of Connecti- 
cut; and, in 1674, after English supremacy was again estab- 
lished in New’ York, still hoped to be governed from Connecticut. 
The township was chartered by Governor Edmund Andros in 
1676. Greenport was not settled until the first quarter of the 
19th century, and was incorporated as a village in 1838, 

See Epher Whitaker, History of Southold. l,J.> Its Hirst Century 
(Southold, 18S1); Southold Town Records (2 voIa Southold 1882- 
Z884J, and an address by C. B. ,Hoorc in Celehr'atim of the s^oth 
Anniversary of the Formation of the Town and the Chitrch of Soutfoldy 
L:I. (Southold, 1890). 

30 WH OMAiHA> a city of .Douglas county, Nebraska, L. 5 .A., 
on the high western blufls of the Missouri, limmediately adjoining 
Omaha on tbe^uth. Pop. (1900); 26)Qoi,.of whom 5607 were 
for.eigP-born; (29.10, census) 26,259. It is served by the 
Chii^ago, Burlington & Quincy, the Chicago Great Western, the 
Chicago, Hilwauk^ & :St Paul, the Chicago, Rock Island k 
Pacific, the Illinois Central, the Missouri Pacific, the Union 
Pacific, the Chicago & North Western, and the short Omaha 
Bridge Terminal railways. The .principal -public buildings are 
the Federal building (housing ,thc post ofifice and the bureau 
of animial industry), the puhUc library and the live-stock 
exchange. Next -to Chicago and Kansas -City it is the greatest 
slaughtering mi meat-packing centre in the United States. la 
19015 it produced 43’5 % (Ifl7»j4i5yi77<) Pi totjal value of :the 
factory product -of the state, and of -this output -97*2 % repre- 
sented the slaughtering and packing industry, ^uth Omaha 
was che^ered as a -city pf the second class in 1887, and in 1901 
became »a city of the first rclass. The present city dates from 
1884, when -the lUnion stockyards were established here. 

80 IIIKH OBABGBi a tx>wn$hip and a village of Essex icounty. 
New Jersey, U.S.A.,, in theN,E. qf the state, about 15 .m. W. of 
New York City. Pop. of the village (2900), -4608,. of whom 1 140 
were f<wfiigi^OTn;j<i.9o5* akahe oensua), 4932. Pop. of the town- 
ship, excluding the village (1900), 1630; (1905, state icenarua) 
1946. The Village is served tw the Morr® ^ Essex r division 
of the Delpiware^ Lackawanna & We^stem railroj^ and is con- 
nected with Orange and with Newark by roleotaic Uiws. It is 
pspimarily -a residential .suburb of New York and Newark. Gn 4 he 
OrangeimcHintain is Essex oountyparki^a wild riwot with forest 
roads. The western part of the towiisbip fa locally :known 
as Maplewood, the eaatem as Hilton. &uth Grange has a 
public library and -a townthaU, land is the seat of Seton Hall 
College (Roman Cathplic)>rnam^dnAQnovr of Mother, Eliwbeth 
Seton, founded at Madison> N. J^^ in 1^6, ^and removed to 
South Gvange in !i86o. thn'/landmarks of BomUi 

are ian old stone iheuse of ^unknown date, but mentioned m 
fagal -docirtinentsidesoribing the^uwaundingipr^ as -early 
as 11680; tfeie .Baldiria House (f:. r 717^; and ;the Timothy ;Ball 
Ho^ei(z74d)* .SeMaiMmmiwereim^ wiitkin ithepreseuit limits 
of the township in the latter part of the ‘17th century by eonie of 
tbe launders ^).Niewairk; toiamship wiw 
from parts joef rire town of Orange and the tawnahif; of Glinton. 
Tbi^ citfaess secured.tn 2869 a vill^ chapter provkling a village 
president fmdahoaffdofhiisteeajim 19041^10 irilkips was.enrirely 
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^parated from ihe townsliip/f^^pt as regards school govern- 
ment. In i8i9X a tract'of ^50 a^s, knovm as Montrose Park 
and contaihing iojea^ htta^ annexed to thef 

village. 

See H. Whittemore, Tha Pomiders and Puildars of the Oranges 
(Ne^k, i 80 ) 

SOITTHPORT, a municipal and count]^ liiorough and seaside 
resort in the Southport parlianiehtary ditrision of Lancashire, 
England, immediately S. of the embouchure 61 the Rlbble iiitb 
tlie Irish Sea, iBJ m. by W. of Liverpool. Ills served by the 
Lancashire & Yorkshire and London 8 i North-Western rail- 
ways, and by the Southport & Cheshire Lines !Extension 
system. Pop. (1901), 48,083. Its foreshore consists of a great 
expanse of firm, bright sands, and the mildness of its winter 
climate is attributed to the radiation of heat from them. Its 
proximity to Liverpool and Manchester has drawn to it a large 
resident population, and its visitors number many thousands 
annually. The promenade along the shore is 2 m^ in length; 
in its centre is the pier, i m^ long, down which tramcars 
are drawn by a stationary steam-engine. Other facilities for 
outdoor enjoyment are provided in Hesketh Park (presented to 
the town by the Rev. Charles Hesketh, formerly rector of North 
Meols, and one of the lords of the manor), the Botanic Gardens, 
Kew Gardens, South Marine Park, and the Winter Gardens. 
The last, laid out at a cost of £130,000, include a large conserva- 
toiy^, *a fine enclosed promenade, a theatre and an aquarium. 
The principal public buildings are the town hall, the Cambridge 
Hall (used for concerts, &c.), and an extensive range of markets. 
There are several infirmaries and hospitals, and a sanatorium for 
children. Southport has also a free library and art gallery, a 
literary and philosophical institute, and a college (Trinity Hall) 
for the daughters of Wesleyan ministers; and a museum and 
schools of science and art. An extensive service of electric 
tramways is maintained. The first considerable house in South- 
port (an inn for the reception of sea-bathers) was built in 1791, 
and soon after other houses were erected on the ^te now known 
as Lord Street, but the population in 1809 was only 100. Birk- 
dale is a residential district adjacent to Southport on the south. 
In 1867 Southport received a charter of incotporation. It be- 
came a county borough in 1905. The corporation consists of a 
mayor, 10 aldermen and 30 councillors. Area, 5144 acres. 

SOUTH PORTLAND, a city of Cumberland county, Maine, 
U.S.A.,on'Casco Bay, ah arm of which separates if from Portland, 
with which it is connected by a ferry and four bridges. Pop. 
(1900), 6287 (763 foreign-borti); (1910), 7471. Sotfth Portland 
is served by the Boston ‘dt Maine railway. It is the seat of ^he 
State (Reform) School for Boys. At* Spring Point is Fort 
Preble, established in 180S and now a coast attmery station; and 
at Portland Head is Fort Williams. The city has steel-rolling 
mills, car shops of the Boston & Maine railway, and ship-build- 
ing interests, and manufactures marine hardware and varnish. 
&uth Portland was part of the old town of Cape Elizabeth (pop. 
in 1900, 887) until March 1895; the legislature granted it A city 
Charter in 1895, which was not accepted by the town untSl 
December 1898. 

SOUTHSEA, a seaside resort of Hampshire, En^ond, part 
of the municipal and parliamentary borough of Portsmouth, 
with a terminal station (East Southsek) on a branch 6f the 
London k South-Western And London, Brighton ft South 
Coast railways. It forms the southern and iresidetitial quarter 
of Portsmouth, and overlooks Sphhead, the inlet 6f the English 
Channel between the He of Wight and the mainland on the 
north-east, ThCre afe two piers, and a parade riwig Ibe sea- 
wall; and the sea-bathSng is good. SouAsek’ Ckstle was built 
by Henry VIIL at the senithem extremity of Foitsfea iSlted. 
(See PoRTSsibttrH.) 

SOUTH StaA BtlBBUB, the name given to a series 0! financial 
projects Which origWtted whh themcbfporatidn the BoUtb 
Sea Company In 1711, and ended nine yesrif later in gehet-al 
disaster. * . 

The idea at the ropt d the parent schetn® was that ibe stAte 
should sell certain badkig mondpofes' to k company in retqrn 


for^a sum of money to be devoted to' the redtfctieii^ the aartioiudl 
debt, and in the form which 4 t ^took in 1711 it^poseibly owes bA 
existence to Daniel Defoe,* Who i^sciissed it 

Edward Harley f(i664-^r7340> hre^v of 'Robert 
Oxford. Li i7ti the Smith Sea wm formed^ 

granted "a 'monOpolv of the BritiSh ' wAe Wkh Soufth ^AnsettBa 
and the Pacific Iskhds, the 'riches 'Of Which were popular^ 
regardedas illimitable. Impromotbiw^tnainiy wealthy merotaite, 
took over neariy £io',oo6;606‘of the natkmdl dibt, wn vihithithey 
were to receive interest At the mte Of to 

a year for the expenses of artatigement., The ^psodjoeo wag: 
secured On certain customs duties. The compaaoy ‘prOispered>, 
and in 1713, when the Asiento treaty was signed 'Wlfh Spahk;^ k 
received the lucrative monopoly of the skve trade With Sptixliah 
America. It was the special pride of the Tories, 'who 're^dOd 
it as a rival to the Whig instttution, the Bank of England. la 
1716 it obtained further concessions under the neW Asiento 
treaty, and in it advanced a further sum of £!i,ooojoOO to 
the government, but its prospects were greatly darkened by 
the outl»‘eak of war between England and Spain in 1718. 
Yet 'it continued to thrive, and featly in ^718 the king became 
its governor. 

Towards the end Of 1719 the directors of the company put 
before the government, the head of which was Charles Spencer, 
3rd earl of Sunderland, a more ambitious scheme. In return 
for further concessions the company offered to take over ithe 
whole of the national debt and to pay £3,500,000 4 or this* privi- 
lege. At this time the amount of the debt was £5'i, 300,000, tfee 
greater part of which consisted of terminable annuities, money 
lent to the state in return for a fixed income fcflr life. Tbi 
company would receive interest at the rate of 5 % until 1*707, 
when it would be reduced to 4%. The 'ad^rantage which the 
government hoped to obtain from 'this basgain was obvious; 'it 
would rid itself of the unpopular and burdensome debt» The 
advantages hop^d for by t!he Company were much 
although perhaps not equally obvious. The aim df the dirOdttiri^ 
was to pemuade the annuitants of the state to exchange thSk 
annuitiOB for South Sea stock; the stock would be iissued at a high 
premium And thus a large amount c9l annuities would be'pur*^ 
chased and extinguished by the issue of a compatwtively sinaH 
amount of stock. Moreover, when this process nad been eavried 
out the dompatny would still receive from the govemmeiit a 
sum of something like £i,$oe,amo a year. Seriou^y alarmed at 
the proposals of Che South Sea Company, the directors of the 
Bank tk England offered the goverrunent £$,000, boo for the 
same prrvilOge, but the cennpany outbid them With ah offer of 
£7,567,000. This was accepted, the necess^ act of parhament 
being passed in April Z7S0. It is intereeting to note that otie 
of the most sturefy opponents <ol the scheme was Sir Rob^t 
Walp^OM 

The year 1719, when the South Sea scheme was projed)ed> 
was remarkably fovourable to an undertaking of Idfid^ It 
was the year when FVance went delirious over John Law atKd 
his Mississippi Company, and the nffection apiUad to Bngtadl 
But before April 1720, when everything was tihdy; a terrible 
reaction had begun in France, confidence andpioSfMty ijgivh^ 
way to ruin and disaster. Nevertheless, the directors proeeeM 
with their plan, and in a few weeks they had persuaded over 
one-half Oi the government annuitants to become sharcihollders 
in the compa.iy . Meanwhile the stock of the 'Mnpany luid bCen 
appreciati^ steadij^ in value, and when the new scheme wai 
ktunched the public began to purohate it more eagerly tl»ki 
before^ From X08| at the begimiing of the 3mar the priCe tose 
to 330 intMaibh, and in April thedirectom eotkl two and a qoiftor 
imUions of 'atoek nt 300. In May the prior rose to 550, 01 |nftt to 
890, and lii July it touched tooo. At this tremendiouo 
thedkeetors'soldfiveimllm , a < m 

By this' time the eXtmoiidkMry aueoen d the Spati 
CoH^ny held produced a imkators, ahdi^etestiitWbt 

a wild'imaiila of specii^tm, ioml its inevimb^ 

Ifamdmdf of con^uumes were formed, tome of 
fortunate enough to sacuretbe active Sujqxrt 
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fwramages; thus thie prince of Wajcs^ afterwards George II. ^ 
became governcir of the Welsh Copper Company, Some erf 
these new companies, like the Royal Exchange and the London 
Assurance^ were perfectly legitimate ^nd honourable under- 
takings#, but tlie^ great majority put fcn'ward the must audacious 
and chimerical ’proposals for extrat'tu^g money from the public. 
One was “ for a wheel for perpetual motion another was for a 

design which will hj^reafter be promulgated,” and it has been 
estimated that tlrie j total capital asked rfor by the promoters 
oi these scherrws amounted to 3^300, 000, 000. Profiting by the 
sad experience of p'ronce, the British government made an 
attempt to check this movement, and an act was passed for this 
purpose early in 1720. A proclamation of the 1 1 th of June against 
the promoters of illegal companies followed, and the directors of 
the South Sea Company persuaded the lords justices, who were 
acting as regents during the absence of the king, to abolish 86 
companies as illegal. 

In August the fall. in the price of South Sea stock began, and 
in September, just us U\e “ insiders ” laid sold out, it became 
serious. Instead f)f being a buyer every one became a seller, and 
the result was that in a few days the stuck of the South Sea 
Company fell to jyq, while the stock.s of many other companies 
were unsaleable. lu November South Sea stock fell to 135, and 
in four months the stock of the Bunk .of Pmgknd full from 263 to 
145. Thousand.s were ruined, and many who were committed 
to heavy payments from the countiy. The popular cry was 
for speedy and severe vengeance, both on tlie members of the 
government and on the directors of the unfortunate company. 

Parliament was called together on the 8th of December 1720, 
and at once botli lumseii proceeded to investigate the affairs of 
the company, the lower house soon entrusting this to a committee 
of secrecy. To .stem the tide of disaster Sir Robert Walpole 
proposed that the Bank of England and the ICast India Company 
should each take over nine millions of South Sea stock, but al- 
tl^ough this received tlie assent of parliament it never came into 
force. More to the liJcmg of the people was the act of January 
1731, which restrained tlie directors from leaving the kingdom 
and compelled tlicni to declare the value of their estates. The 
committee of secxecy reported in February 1721, and it proved 
that there had fraud and corruption on a large scale. The 
jcompany^s books contained entries which were entirely fictitiou.s, 
and.the favours whicli the directors had secured from the state 
had been'puncl^aai^d by gifts to ministers, some of whom had also 
made large sums of money by speculating in the stock. The 
chief pcrson.s implicated were John Aislubie (1670-1748), chan- 
(H?Uor of theflxoluHfoer; James Craggs, joint postmasterrgeneraL 
his son James Cl iggs,-sa('retary of state; and to a lesser degree 
the earl of Sunderland and Charles Stanhope, a commissioner 
of the treasury. Aislubie, who was p^haps the most deeply 
implicated, resigned his office in January, and in March he was 
found guilty by the Hnuse of fCommons of the “ most notorious, 
dangerous and infamous corruption he was expelled from the 
house and was iu^prisoned. Both the elder ai^ the younger 
Craggs died in March, while owing to the efforts of Walpole both 
Sunderland ,and Staulmpe were acquitted, the latter by the nar- 
row majority of three. By act of parliament the estates of the 
directors were confijicatod; these were valued at £2,014,123, of 
whidi £354,600 was rt\turncd to them for their maintenance, 
the balance beir^ devoted, to the relief of the suferers. , 

the guidance of Walpole parliament then proc'eeded 
to deal ^ith the wreck, £11,000,000 had been lent by the 
directors of the South Sea Company on the security of their 
’own stock, the debtors of the company including 138 members 
of the House of Commoas. This debt was remitted on payment 
of 10 % of the eum borrowed, this being afterwards reduced to 
5 '%, and the £7,567,000 due from the company to the govern^ 
ment was also remitted. More serious, perhaps, was the case of 
tjiose persons who had exchanged thesuWance of a government 
annuiiy for the, shadow of a dividend on South Sea stock. They 
adeed that the state should again guarantee to them their inr 
comes, but in the end they only received something like one^ha}f 
of what tb^ hod enjoyed before the bubble. 


The South Sea Company with a coital of nearly £40,000,000 
continued to exist, but not to flourish. Various changes were 
made in the nature of its capital, and in 1750 it received £100,000 
from the Spanish government for the surrender of certain rights. 
Its commercial history then ended, but its exclusive privileges 
were not taken away until 1807. In 1853 the existing South Sea 
annuities were either redeemed or converted into government 
stock. The London headquarters of the company were the 
South Sea Hopse in Threadneedle Street. 

SOUTH SHETLAND# a chain of islands on the border of the 
Antarctic region, lying about 500 m. S.E. of Cape Horn, between 
0i“ and 63“ 10' S. and between 53“ and 63*" W., and separated hy 
Bransfield Strait from the region composed of Danro Land, 
Palmer I^nd, Louis Philippe Lund, &'c. The more considerable 
islands from west to east are Smith (or James), Low (or Jami son), 
Snow, Dotcption, Livingstone, Greenwich, Robert, Nelson, 
King George L, Elephant, and Clarence. Dccopton Island is 
remarkable ns of purely volcanic origin. Cn the south-east side 
an opening 600 ft. wide gives entratiee to an internal crater-lakc 
(Port ForsUr) nearly circular, with a diameter of about 5 n,. 
and a de])th of 97 futljom.s. Voyagers in icSiS and 1842 reported 
that steam still issued from numerous vents, but Otto Nurdeu- 
skj")Id (Antarctica, Lot.don, 1905) found no exterior evidence 
of Tolcanic activity. Most of the islands are ky and nu)un- 
tainous, and some of their peaks are between 6000 .and 7000 ft. 
in he'ght. Covered with snow for the greater part of the year, 
and growing nothing but lichens, mosses and some scanty grass, 
the South Shctiuiids arc of interest almost solely as a haunt of 
seals, albatrosses, penguins and other sca-fowl. It has been 
supposed by many that the Dutch navigator Dirk Gerrits dis- 
covered the South Shetlands in 1598, but it appears probable 
that this story originated through confusion with another 
voyage in which Gerrits was not concerned (cf. II. R. Mill, Siege 
of the South Pole, p. 34 seq.). In 1819 William Smith of the 
English brig " Williams observed the South Shetland coast 
on the 19th of February. Revisiting it in October, he landed on 
King George I. Island, taking posscs.^ion for England; he also 
gave the whole chain the name it bears. In 1820 the naval 
lieutenant Edward Bransfield was sent in the “ Williams ” 
to survey the islands, which attracted the attention of American 
and British .sealers, and became fairly well known through the 
visits of Antarctic explorers. A smaller group — Coronation 
Island, Laurie Island, &c. — lying 8oo m. east of the South Shet- 
lands, bears the name of South Orkney. It was discovered by 
the English captain, Powell, in 1821. 

SOUTH SHIELDS# a seaport and municipal, county and parlia- 
mentary borough of Durham, England; at the mouth of the Tjme 
on its right bank, opposite North Shields, on a branch of the 
North-Eastern railway. Pop. (1901), 97,263. It is connected with 
North Shields and T>Tiemouth by steam ferries. The principal 
buildings are the church of St Hilda, with a picturesque old 
tower; the town hall, in the market-place, exchange, custom- 
house, mercantile marine offices, public library and museum, 
grammar school, marine school, master-mariners^ asylum and 
seamen’s institute. There is a pleasant marine park. The 
principal industries are now the manufacture of glass and 
chemicals, and ship-building and ship refitting and repairing, for 
which there are docks cajxiblc of receiving the largest vessels. 
The Tyne docJc has a water-area of 50 acres, the tidal basin of 
10 acres, and the quays and yards about 300 acres. Coal from 
the collieries of the viemityis largely expprted. The trade returns 
of South Shields are included in the aggregate of the Tyne ports 
(see Nkwcastle^upon-Tynx). The South Pier at the mouth 
of the river. is a m^sive structure about i m. in length, and the 
North Pier protects the river, motith from the Northumberland 
bank at North Shields. The parliamentary borough returns 
one member. The corporatiqn consists of a mayor, 10 aldermen 
and 30 couwllors. Area of municipal borough, 2044acresl 

On elevated ground near the harbour are the remains of a 
Roman fort guarding the entrance to the Tyne, where numerous 
corns, portions of an ^t^,and several sculptured memorial stones 
have been dug up, and iestify to its occupation for a considerable 
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period. The site of the ofd station was afterwards occupied 
by a fort of considerable strength, which was captured by the 
Scots under Colonel Stewart on the 20th of March 1644. The 
town was founded by the convent of Durham about the middle 
of the 13th century, but on account of the complaints of the 
burgesses of Newcastle an order was made in 1258 stipulating 
that no ships should be laden Or unladen at Shields, and that no 
“ shoars ** or quays should be built there. Until the 19th century 
it was little more than a fishing station. In 1832 it received 
the privilege of returning a member to parliament, and in 1850 
a charter of incorporation. 

SOUTHWARK, a central metropolitan borough of London, 
England, bounded N. by the river 'rhames, E. by Bermondsey, 
S.E. by Camberwell and W. by Lambeth. Pop. (1901), 206,180. 
It is a poor and crowded district, and a large industrial popu- 
lation is employed in Ihe riverside wharves and in potteries, 
f lassworks and other manufactures. There arc also large brew- 
eries, and the Th'p Exchiingc is a centre of the hop trade. The 
borough is connected wilh the City of London by Blackfriars, 
Southwark and London bridges; the thoroughfares leading from 
1 bese and the other road-bridges as far up as Lambeth converge at 
St George’s f'ircns ; another important junction is the Elephant 
and Castle.” Southwark is a bishopric of the Church of England 
created by act of 1904 (previously a suffragan bishopric in the 
di-)cosc of Tsochester), and al:.o of the Roman Catholic Church. 
'I'hc cathedral of St Saviour belonged to the Augustinian priory of 
St Mary Overy , or Overies (/.<?, St Mary over the river), receiving 
Ts present name after the suppression of the monasteries. It 
is cruciform, with a central tower, and has been so restored as 
to preserve its ancient beauty. Its style is mainly Early English, 
and among those buried here are Gower, Fletcher and Massinger, 
the poets, and Edmund, brother of Williarn Shakespeare. The 
Roman Catholic cathedral of St George is a Gothic building 
by A. W. Pugin, in St George’s Road. Near the '' Elephant and 
Castle” is the Metropolitan Tabernacle, the original building of 
which, burnt down in 1898, became famous under the Baptist 
preacher, Charles Spurgeon. The principal benevolent institu- 
tions are Guy’s Hospital, St Thomas’s Street, founded in 1721 by 
Thomas Guy, with an important medical school; and Bethlehem 
Royal Hospital for the Insane, commonly corrupted to Bedlam, 
the origin of which is found in a priory of the 13th century 
founded within the City, beside the modern Liverpool Street. 
Other institutions arc the Evelina Children’s Hospital, the Royal 
Eye Hospital and the Borough Polytechnic Institute. In Newing- 
ton Causeway is the Sessions House for tJac county of I..ondQn 
('south of the Thames). The Robert Browning Settlement was 
founded in York Street, Walworth Road, in 1895 and incor- 
porated in 1903, and in Nelson Square is the Women’s University 
Settlement. The municii)al boroqgh includes the western and 
part of the Bermondsey divisions of the parliamen^^ borough 
of Southwark, and the borough of Newington, divided into the 
western and Walworth divisions; each division returning one 
jtiember. The borough council consists of* ttiay^r, aktorracn 
and 60 councillors. Area, 1131*5 acres. ; 

The history of Southwark is intimately coimectcd with that 
of the City of London. At an early date it was incorporated, and 
its familiar title of ** The Borough ” still survives.^ It came, at 
least in part, under the jurisdiction of the City in 1327. The 
dtizens of London having suffered from the depredations of 
thieves and felons who escaped into Southwark, petitioned 
parliament for protection. Accordingly , Edward III.., hiy letters 
patent, granted them for ever the town and Borough, a privilege 
confirmed bv Edward IV. In this connexion was constituted 
the Bridge Ward Without, the alderman of which is elected 
not by the b.-)rough, but by the other aldermen -from among 
themselves. The authority of the City over the borough is now 

merely nominal. • v 

The junction in Southwark of the great roads from the south 
of England for the passage of the Thames sufficiently accotmted 
for the early origin of Southwark. The name is taken from the 
southward works or fort ifications of London; ' NumeneusRoiimn 
remains have beeh ifolmd. Southwark , witnessed various 


episodes during the invasions of ithe Norsemen, and was fortified 
by the Danes against the City in the reign of Ethelied the 
Unready. Besides the priory of St Mary Overy, there wfs the 
hospital of St Thomas, founded in 1213 from the neighbouring 
priory of Bermondsey, and forming the origin of the great 
modem hospital of the same name in Lambeth (g-v,). The many 
historical associations of Southwark, contemporary memories 
oi which are almost wholly swept away, centre upton the district 
bordering the river, and formerly known os Bankside. In this 
locality was Winchester House, a seat of the bisJiojis of Winchester 
for five centuries from 1107. At Bankside were the Bear and 
the Paris Gardens, used for the popular sport of bear and bull 
baiting; and the Globe theatre, the scene of the production of 
many of Shakespeare’s plays for fifteen years after its erection 
in 1599. Southwark was further noted for its inns and, its 
prisons. Among the first, the name of the Tabard ” is well known 
from its mention by Chaucer in detailing the company of pilgrims 
for Canteibury. . Charles Dickens had an early acquaintance 
with Southwark, as his father was confined in the Marshalsen, 
one of several prisons here. The prison, no longer extant^ 
and the church of St George the Martyr, where many prisoners, 
including Bishop Bonner (d. 1561), were buried, fi^re in the 
novel Little DatriU The existing church dates from 1736. 

SOUTHWELL, ROBERT {c. 1561-1595), English Jesuit and 
poet, son of Richard Southwell of Horsham St Faith’s,'T?or- 
folk, was bom in 1560/61. The Southwells were affiliated witji 
many noble English familicF., and Robert’s grandmother, 
Elizal^th Shelley, figures in the genealogy of Shelley the poet. 
He was sent very young to the Roman Catholic college at DOuai, 
and thence to Paris, where he was placed under a Jesuit father,' 
Thomas Darby, hire. In 1580 he joined the Society of Jesus, 
after a two years’ novitiate, pa.s.sed mostly at Toumay. , 4 n 
spite of his youth he was made prefect of studies in the English 
college of the Jesuits at Rome, and was ordained .priest in 1584- 
It w'as in that year that an act was passed, forbidding. 
English-born subject of the Queen who had entered into prifert#. 
orders in the Roman Catholic Church since her accesision tp, 
remain in England longer. than forty days on pain of death. Bijti 
Southwell at his own request was sent to England in 1586 as 
Jesuit missionary with Henry Garnett. He went from pnq 
Catholic family to another, administering the rites of his jCBurcl|, 
and in ^5189 became domestic chaplain to Ann Howard, 
husband, the first earl of Arundel, was in prison convicte^, a£ 
treason* It was to him that Sputhwcll addressed, bis 
of ComfarU This and other of his religious tracts, A Short 
of Good Life, Triumphs ooer Death, Mosiy Magdalen^ s Tem 
and a Humble Supplication to Queen EUzabeih, w,ere .t^ 4 y: 
circulated in manuscript. That they found favour pu^jine 
Catholic circles is proved by Thavias Nash’s, imitation of 
MagddUn^s Tears in Chedsi's Tears, o»^ Jerusalem, 
years of successful labour Southwcl}, was arrested. He was in 
habit of visiting the:house of Richwid Bellamy, wlm lived nj^ar 
Harrow and was under suspicion on account of his oonnexjnn 
with Jerome Bellamy, who had been executed for, .ihariiig; in 
Anthony Babington’s plot. One of the -daughters, AhPpHetiamy, 
was arrested and imprisoned iin: the gatehouse, of Uolbom, vnhe 
revealed SouthwcU-’s movements tp Richard Topeb^p, whp. im- 
mediately' arrested him. He was imprisoned pt^frst mTopclii 9 [e *4 
house, where he was repeatedly put tp the terture in the, vain 
hope of extracting evidence about, other priest^ 
to the gatehouse at Westminster, he was sp, abominably treated 
that hk father petitioned Elizabeth that he might 
brought to trial and put to death,, if found, guilty, or rpnapyed 
in any cose from “ that filthy hole.’’, SjufWU was then.lodB®^ 
in the Tower, but he was not brought to trial uniiJ February 
1595.: i There is little doubt that much of his ppejry^ WJP 
which was published during hi^ lrtetime, was written . m pgispn. 
On the 20:^ of Feb.-uary 1595 he tried before the ycqurt 
of King’s Bench on the charge of treason, and, waeihon^ed 
Tyburn on the Mowing day, (Qn the s^o^^/^i^W^ 
eyd inteationsiiowavds'the.Queen or her.gpyprnibeblt- , , ; . , 
mth Rubbshed in 
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wiKhout the author^ name*, and was pepmrtedSlhnteen 
t&ies' daring ‘the next* forty years; supplemeittaiy ivoUnne 
entkM’ Mttaiww appeared liter in ^md > Ay 
Mifditatmii of tho fo^e lust tkin^s in 1606. This, Whkb is not 
indoded 'in Dr A. B. Grosart’g reprint (187#) EtiUer 

WfiffthieS' Library, was pusblifihed' by Mr Charles Edmondri in 
hk hhiun RiSprfnts (1895). ^ Hundred Meditations of ike Love\ 
of Godi^iVk prose> was'drst printed from a MS. at Stonybtrrst 
College* in 1873* Southwell's poetr^^ is euphuktic in immner» 
Bat hfe frequent use of antithesis and paradox, the varied and 
faneiftt! imaj^y by which he realizes religious emotion, though 
they^ are indeed in accordance with the poetical canventions 
of his time, are also the unconstrained expression . of an ardent 
and concentrated imagination. Ben Jonson told Drummond 
of Hhwthomden that he would wittingly have destroyed many 
of his own poems to be aMe to claim as his own Southwell's 
**' Burning Babe," an extreme but beautiful example of his 
fantastic treatment of sacred subjects. His poetry is not, bow- 
e^,‘ all characterieod by this ehboratlon. Immediatfily pre- 
ceding this very piece in his collected 'works is, a carol wit ten 
in terns of the utmost simplicity. 

See Dr Grosart's fw^rtion already mentioned. Southwell's poems 
were also edited by W. -R, Turnbull in 1856. A memoir of him waa 
f|N4Wn liP aoou atter his .death. Much of the material was incor- 
porat'd by BisIkm) Chaiioner in his Memoir of Mi:,yi unary Priests 
(i,74iL and the MS. is now in the Public Record Office in Hnisscls. 
^e also Sidney Lee's account in the Did. Nat. Biog . ; Alexis Posso/., 
VYii du Pirg R. Sotttkwtll (i8Wi) ; and a life in Henry Foley’s Records 
of ^ English Provi^nge, of the, Society of Jesus. Historic Pacts Illustra- 
tive of ihe Pabours and Suffering of its Members in the jOth and jyth 
Centuries (187.7), i. 301-387. Foley's iiarraiive includes conies of 
the mpst important document* connected with hia trial, ana gives 
full information of the oiiginal; souiroes. 


‘ BOUTHWESiL, a cath«!ral city in the Newark parliamentary 
division of Nottinghamshire, England, 16 m. N.E. of Nottingham 
by a branch of the Midland railway. Pop. (1901), 3161. The 
niittster churdh of ‘St Maa*y became a cathedral on the foundation 
of 'the episcopal see in 1884. Thefiee covers the greater part 
of' Nottinghamshire and Derbyshire, with small portions of 
Leicestershire, Lincolnshire and Staffordshire.^ The fouiKiation 
df 'the earliest church here iS attributed to the missionary 

S ulitiuS in the first half of the 7th century. Another followed^ 
devastations of the Northmen^ in 960, on the founda- 

r (]( of King Edgar. The buildingof the present ‘church began 
liie reign of Henry I. Henry VIII., afterthe dissoJution of 
t^e 'foonasieries, contemplated the erection of the church into a 
cathfedriil: The cathedral is a magnificent cruciform building, 
306' ft. in length, with massive Norman nave (fit fti wid^, 
trWiiepti, central and’ two >estem towers; and 'Eorlr English 
chbp^J'With tran.sfipts. There is an octagonal chapter^house, 
that at York, e^dhibiting the Deoorated style in 

a jicst* 'dev<|0ppicnti It' is connected with the church a 
The afohbkhops of York had a palace here- dating 
from ttle 15th century. The *^great chambi*” was restored in 
iM2,'aficil‘ smee, 10^4 the 'building has been cohverteiPinto* 'a 
residO,ffi^‘fof ihk bishops Of Southwell; 

^ .^e ewstt^on of thfe church at SouthwelP( 5 ttdttvifc, SfmeU, 
S^weM)j probably ihe cause of the origin ; Of ‘the- town, is at- 
tt^ted to the iarcltbishop 'of York* ih the‘ 7th century, In 958 
feirol 'itti Sbuthweir was gmhted to the archbishop by Hdwy . A 
^etdildd description of thfe great* manor is given in Domesday, 
SOutnthe!!! remained Under the lotdShip of the see of Yo^k until 
ft tms tafcn over by the eoilesiastica! commissioners. It was 
fallMu bcirough in the 13th centtu^ and down to the 17th, but 
no gaiter of incorporation is known. The town never returned 
tepreitentatives to parliament. In the reign of Edward 1 . the 
archbishop ckirtfed by preskriptive right' a' fiWdays- fair at 
Peritetost, a threO^ys' fair at tho trahslaition of St TlKunas 
ahd ai Saturday market. Pairs are riow hdd in April and 
t>eic«lmber. The market was^stitt held on Saturdays in 1894, 
faur;: Wis th en veiy small: 

^ BOVftfWOW, a mdtifcipafli borough ah#' %tfterirtg-place in 
the Lowestbft psjliamentatt dJvisibh Of* Shffoik, ^England, ts m. 
k ^ Wi of the'Sbtrth^ld rttilWay, 


^bidi connects with. tl^e Gpesit Eastera. St -iHaleswar^ 
i(s90i)>.s8op. The church of St Edmund’s is a pcipendicular 
I flint structure. In 1900 a piei> 270 yds. long , was (construclied, 
! and serves as a .aalling-^lace for pleasure stean^rp, A fine com- 
mon south of the town <ia used for golf,! lawn-tennkj cricket, 
and other sports. The town i&guvfwned by a mayor^ 4 aldermen 
i and ‘12 councillors. Area, 612 acres. 

’ Southwold {Sudmldj SmtMf Suthwaud) owes its- origin and 
i prosperity to its herring fisheries, which were considerable in 
icai86, while the impcfftanoe of its harbour increased with the 
decay of Dunwich. In 1461 the men of the town, tenants of 
the manor which had been granted by the monks of Bury 
St Edmunds to > Gilbert, earl of Clare, and had pa.sspd to the 
Crown with the, honour of Clare^ claimed exemption from toll, 
pontage and similar dues a-s; their prescriptive right. An act 
of 1489 incorporated the bailiffs and commonalty of the town 
and exempted them from harbour dues. These liberties were 
confirmed in 1503 by Henry VII., who also granted the 
corporation the tofwn and manor to hold at fee^farm with 
certain rights of jurisdiction. Confirmatorj^ chapters were 
granted by Henry VIll., Edward VL, Elizabeth, James I. and 
Charles II., and the town was governed by a royal charter of 
1689 until the Municipal Reform Act of 1835. The weekly 
market, now the property of the corporation, was granted to 
the abbot of St Edmunds as lord of the manor in 1227 together 
with a yearly fair on the vigil of the Feast of SS. Philip and 
James. A fair is still held on Trinity Monday. In 1672 South- 
wold Bay, usually abbreviated as Solehay, was the scene of a 
battle between the English fleet under the duke of York and 
the Dutch under Ruyter, the French fleet holding aloof. The 
English suffered much, but the Dutch witlwlrew. 

See Victoria County History: Suffolk; T. Gardner, An Historical 
Account of Dumwich, BHthburgh and Southwold (ed. 1754). 

SOUTHWORTH, EMMA DOROTHY ELIZA NEVITTE (1819-^ 
1899), American novelist, was bom in Washington, D.C., on the 
a6th of December 1819. She studied in a sdiool kept by her 
stepfather, Jo.shuaiL. Henshawj and in 1840 married Frederick 
H. Southworth, of Utica, N.Y. After 1843 she supported herself 
by teaching. Her first jstory, ** The Irish Refugee," was published 
in the BalUmare Saturday Visitor, Her ficst novel, “ Retribution," 
a serial for the National Era., published in rboc^ form in 1846, 
was so well received that she gave up teaching and became a 
regular contributor to various periodicals, especially the New 
York Ledger, She lived in Georgetown, D.C., until 1876, then 
in Ynnkers, N.Y., and again in Georgetown, D.C., where she 
died nn the 30th of June 1899. 

Hev novels numbered more than ^sixty; amne otltdiem were trans- 
lated into German^ French and Spaoishi in 1872, an edition of thirty- 
five volumes was pnblash^d in Philadelphia., Th^ include The 
Deserted WifeX^^ 5 ^i Mark Sutherland ^833); Hickory, H all' 
Unknown Gloria (1877); The frail of the Serpent (1879); 

Nearest and Dearest (x88i); ThSjMotlm's Secnti (1883); An Exiie*s 
Bride The HHdeniHutnd: (|888) ; Ufi^iBroken Pledges (1891). 

BOTOBiTBEk jfiHQJB (i8o6*i]>854V French novalilt, was born 
on the 15th of April 1806;. He was the son of a-ewd cn^ecTj 
a native of^Morh^. fiejwas. by turns a bookseller’a assistant, 
a private :scboohiia5tery a* journalist, and master at the'grammar 
sohoolS'Of Brest and of Miilhausen. He settled in Paris in 1836, 
where he wasiinade»( 1848) professor in a school for the instruction 
of civil servants. He b^tn his literary career with & dnunfii 
played at the Tii6fitre fran9aia;in 1828, the 5 iVge de Missolonghi, 
In nov^hvrittng he did much better than for thestaj^e, ..although 
he deliberately] aamed at making the novel an engixke of moral 
in'Stniction. His best* work is imdoubtedly to be found in the 
charming Berniers Bretons (4 vols., 1835^-1837) and Foyer Breton 
(t844)> where- the folk-lore and natur^ ! features bf his native 
provmoe-oire worked up into story focm^ and in lUn FkUosophe 
sous les toils f which received in 1851 a well deserved academic 
prize. He-also wrote a nupaber of odter woxks— novds, draiAas, 
essays and miscelkxneaL He died in Paris on the 5th of July 
1854. ■ , ‘ ' 

BODVRB^ OnJLES^DB^ MARQUiSim CoimrANVAUx, Baxox 
ns ] Lxzitm t540‘*«t 626)> marshal of F^ce^ ibtlonged to 
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5 ^^ 


an old'fan^ t)P the Pd^chtji He ' accwntwnitd the dtlike bf 
Anjota't^y Pblahd hi 1^5, and'wafe ^dinted inasteirdf the' ward- 
robe and' ta})tain bf Vineennes ^hein’ Anjou became Hemy HI. 
He reinained* in favour, despite the pmiositibn of the ^een- 
motHcr;Catberine deH^dldi, fbbght at dbutras, deffended^urs 
against' the Leaguers, was named chevalier de Saint Ei^Ht and 
govenior’ofTourainett585), and waanhe of the first to recognize 
Henry IV. (1589), who subsequently entrusted him with the 
education of the dauphin. Louis XlII. rewarded him with the 
title of marshal in 1613. He died 4 n Paris in 1626. 

SOUZA-BOTEIHO, ADELAmH FlLlEtJL, Marquise de 
(1761-1836), French writer, was bom in Paris on the 14th of 
May 1761. Her mother, Marie Ir^ne Catherine de Buisson, 
daughter of the seigneur of Longpr 4 , near Falaise, married a 
bourgeois of that town named Fillcul It w^s reported, though 
no proof is forthcoming, that Mme Filleul had been the mistres? 
of Louis XV. Her husband became one of the king's secre- 
taries, and Mme Fillcul madb many friends, among them 
Marmontel. Their eldest daughter, Julie, married Abel Francois 
Poisson, marquis de Marigny (1727-1781); Adelaide married 
in 1779 Alexandre Sebastien dbPlahaut di la Billarderie, comic 
de Flahaut, a soldier of some reputation, who was many years 
her senior. In Paris she soon gatheredround her a salon, in which 
the principal figure was Talleyrand. There are many allusions 
to their liaison in the diary of Gouvemeur Morris. In 1785 was 
born her son Auguste Charles Joseph de Flahaut {q:v), who 
was generally known to be Talleyrand’s son. Mme de Flahaut 
fled from Paris in 1792 and joined the society of emigrh at 
Mickleham, Surrey, described in Mme d’Arblay\s Memoirs. 
Her husband remained at Boulogne, where he W'as arrested on 
the 29th of January 1793 and guillotined. Mme de Flahaut' 
now supported herself by writing novels, of which the first, Adcle 
de Senange (London, 1794), w'hich is partly autobiographiail, 
was the most famous. She presently left London for Switzer- 
land, where she met Louis Philippe, duke of Orleans. She 
travelled in his company to Hamburg, where she lived for two 
years, earning her living as a milliner. She returned to Paris 
in 1798, and on the r7th of October 1802 she married Jose Maria 
de Souza-Botelho Menrrao e Vasconcellos (1758-1S25), Portu- 
guese minister plenipotentiary in Paris. Her husband was 
recalled in 1804, and was offered the St Petersburg embassy; 
but in the next year he resigned, to settle 'permanently in Paris, 
where he had many friends, among, them the historian Sismondi. 
He spent his time chiefly m‘the preparation of a beautiful edition 
cAXhtLtisiadsoi Camoens, whi<m he completed in 1817. Mme 
de Souza lost her social power after the fall of the First Empire, 
and was deserted even by Tklleyrand, although he con^ued 
his patronage of Charles de Flahaut. Her husband died’ in 
1825^ and after the accession of Louis Philippe she Ih^id m com- 
parative retirement till her death on the r9th of A^ir*i836. 
She brought up her grandson, Charles, duc di Moniy, her son^s ‘ 
natural son by Queen Hortense* Among her later novels were 
La Ctmttesst de Fdrgy (1822)' and 
Htt completo'works werv published in i8ii-r8^2; 

See.Baron A. de Maiicourt,^ de Sotua ei sa f^miUe (X90;) ; 

Letttes Mdites de J, C. IJ d^ Sietfiondt » , , et de Mddatne de Souza 
i86^), ed« Tftillandier; Skinte-BfeUvej, Portraiie de 

femmet . (1844); and for Mme dei Filteul, MM: de • Goncouct, : 
Maltretises de Louie <XV, (i86k^ and, Ma«noat^>(t8o4), 

SOFEREIGII, originally an adjective, meaning ‘‘supreme,^'' 
ospedafly having supreme dr* paramount power. The ivord in 
Middle English iiras soverain or soverept, and was tfi&ch'through 
Old Frehch frohi Low Latin superams, chief, principal. 
The intrusive “ g,’^' which is due to a popular confusion of the 
termination of the word with ** reign,” dates, according to Skeat, 
from about i'57o. The fotm sovran,^^ borrowed by'Mflton from 
Italian ^wrano, soprano, is chtcfljr found as a poetical usage. 
As a substantive sovereign ” is applied tothesuprenie;h«^ad of 
a state (see Sbv^AEiGiNrry), and to- the standard Ehgfish gold 
com; worth 20 shillings or (seie* P ound). The gold sovereign 
was first struck in the reign of Pfejay VII: (1489)^ 
of thO standard fineness (994*8) and weighed 240 graphs. It 


bore the figure pi the king crowned, fh rpyal niarftle;,, seated on 
the thro^, and holding th(yscet>tre and orb. The soveii^ign was 
doiiield' in successive reigns until that of Tames I., when the dame 
“ unite’”' was given to the coin to mark the union of the' two 
kingdoms. The gold coinage, of thO kingdom was, until 
a secondary part* of the monetary system, but in thatiyear the 
silv» standard was discontinued and a gold standard adopted^ 
The sovereign was chosen the new unit Of the currency, and the 
first issue took place in 1817. Its weight was fuced at i23’274 
grains; its fineness at 916*66 or twenty-two carats. These 
standards of weight and fineness are those still in force. At the 
same time was issued the half-sovereign, of weight in proportion. 
The weight of 934I sovereigns is exactly equivalent to twenty 
Troy pounds, and the weight of each individual sovereign is 
calculated on this basis. The sovereign is eleven-twelfths.purc 
gold and one-twelfth alloy, copper being usual. The li^t colour 
of early Australian sovereigns was duc to the use of silver instead 
of copper. Five-pound pieces were coined in the reigns of Queen 
Victoria and Edward Vll. The>" were also authorized in the 
reign of George III. (as were two-pound pieces), but the dies were 
not completed before the death of that sovereign. Specimens 
were, however, subsequently struck. There were also some 
pattern pieces struck m the reign of George IV. TVo-pound 
pieres were issued in the reign of George IV.; they were struck 
in the reign of William IV., but not issued for circulation ; tBer^' 
are current coins of the reigns of Victoria and Edward VII. 
(See also Mint; Money.) 

80 VEREIGNTT. The word sovereignty (Fr. someraineti) is 
said to be derived from the medieval Latin word supremitaSj i.e: 
suprema potestas, supreme power. (Sec Skeat’s Eiymolodcat 
Dictionary as to various forms 01 the word, and Meyer, Lehrbuch 
des deutschen Staatsreckts, 15, as to its derivation.) 

Sovereignty may be viewed ’ in three ways : there is the 
historical explanation of its origin and growth, its rude beginning’ 
in the savage horde, its- completion in the modern state; thetcis^ 
the ana‘l5^ical or juridical explanation; there is also what (for 
want of a better phrase) may beualled the organic explanation of I 
sovereignty. 

The following are some of the chief stages in the history 
of sovereignty: While society is in a rude state or only trittailly^ 
organized there is no distinct sovereignty, no power 
which all persons habitually obey. TCus there is no rtieien^, 
sovereignty among Wahdering groups* of Australian savages : 
each family is is^ted, each horde is a loose and unstable 
collection. When -the horde has become a tribe there' ihay exist* 
no definite sovereign. Distinct In time of war, the" power Of 
the chief may be fibetuatingand famt in time of peace’; eveil'irt* 
time of war it may be subject to the authority of "a council’ 
Tribes of the same ‘ethnic stock* may form a sort'ofTed^atioHi 
permanent or temporary. ** With the council Of tihe* con^* 
federacy,” it' has been said, “ and; more generally, in' the“con** 
iederaoy, sovereignty ‘arises' and* ^e' true poHtieal ‘tradition* ia‘ 
evolved (F: H. Giddings, PtittipUs of* Sooioldgp p. 
‘Wlto‘tlife city and the state* are^contfe^^ thnseat of sOve*^ 
reignty becomes 'defined. Such was'tiife concKtiem of t^^ 
jGreeec, as considered' bf '.^istotle in his Politics: He d&icusses 
the question what iS' the supreme power in the state (3.. 10), ‘which 
he defines as an aggregate of citizen (3. i,), and he^recognxzes 
that it may be lodged b one, a few, or many. In his* view the* 
distinctive mark of the state is not so mudi sovereignty '(7. 4)' 
as self-sufficiency; a state is not a mere aggregate of persons;* 
it is a union of them sufficient for th'e purposes of life (7. 8); 
sufficiency being *‘to have all thh^ and to want nothing” 
(7. 5. i). The Roman jurists say little, and only incidentaSy^ 
as to sovereignty. But in the* middleioges, under the influence 
of the Roman law, and with the belief in the existence of an 
empire entitled to universal sway, an abisc^tist theory of sove- 
reignty was developed in the writings oFthe jurists* who revived ‘ 
the study of that law: the emperor was sovereign; “quod 
principi placuit legis habtet vigor^ (Institutes, i. 2. 6). 

Those jurists often justified Xhtpknitudo potestaHs conceded to‘ 
the emperor by the fact that he stood at the bead of Christendom,. 
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Among the theories prevalent in the middle ages was one that 
mankind formed a unity, with the pope and the emperor at 
the head of it; the universal Church and the universal emperor 
ruled the world (Rehin, Geschichie der Rechiswissenschaft, p. 198.) 
Even to Leibnitz, writing in the 17th century, it seemed that 
totam Christianitatem unam velut Rempublicam coxponere, 
in qua Caesari auctoritas aliqua competit {Opera, 4. 330). 
When the power of the emperor was weakened, and the idea of a 
universal ruler was gone, a new test of sovereignty was applied 
— that of external independence ; the true sovereign states were 
universitates superiorem non recognoscentes. There were times 
and countries in the middle ages in which the collective power 
of the community was small : many of the great corpora- 
tions were virtually autonomous; ihc central authority was 
weak; the matters as to which it could count upon universal 
obedience were few. In such circumstances the conception 
of sovereignty was imperfect. It has been suggested that the 
modern conception of it was evolved from the contest between 
three powers : the Church, the Roman Empire, of which the 
individual states in Europe were theoretically provinces, and 
the great landowners and corporations. Whatever may be the 
truth as to this, the modern theory is first clearly stated in Jean 
Bodin’s book On the CommonweaUh (French ed., 1576; Latin 
version, 1586), which was the first systematic study of sove- 
reignty. Bodin defines the state thus : “ Respublica est famili- 
arum rcrumque inter ipsas communium, summa potestate ac 
ratione modcrata multiUido.” His theory, which corresponded 
on the whole to the state of things in France in the time of 
Louis XL, was a theory of despotism. It may be also described 
as a type of the mechanical or juridical theory of sovereignty. 
According to Bodin, there is in the state unlimited one power : 
‘‘Majestas est summa in cives ac subditos legibusque soluta 
potestas (i. 8). There exists a central force from which are 
derived all the powers which make or give effect to laws; a 
power which he describes sometimes as “ majestas summa 
potestas summum imperium.” This was the conception ex- 
pressed by Bossuct, Tout T^tat c.st cn la personne du prince,*’ 
or in Louis XIV.’s saying, “ L’6tat e’est moi.” 

One favourite theory was that sovereignty originated in a 
social contract. It was assumed that the individual members 
of society, by express or implied pact, agree to obey some person 
or persons; sometimes it is described as an unqualified handing 
over; sometimes it is a transfer subject to qualifications, and 
with notice that in certain contingencies this will be withdrawn. 
Gierke, in his book Johannes AUhusius und die Entwickelmg der 
naturrechUichenStaatsiheorie, shows (p. 76) that the conception of 
a treaty or agreement as the basis of the state was in the middle 
ages a dogma which passed almost undiallenged, and that this 
theory was maintained up to a late period. It is to be found in 
the writings of Thomas Aquinas {De Regimine prinetpum, a66), 
Marsilius of Padua, Buchanan, J. de Mariana, and F. Suarez. 
It is the kernel of the theories of Hobbes, Rousseau, Filmer and 
Locke. Among the clearest and most logical exponents of this 
theory was Hobbes, who in his Leviathan expounded his notion 
of an agreement by which absolute power was irrevocably trans- 
ferred to the ruler. Pufendorf, with some variations, states the 
same theory. In his view there is a pactum unionis, fallowed by 
a p(Ktum subjectionis. The best-known exponent of this theory 
of the source of sovereignty is Rousseau, who assumes the exist- 
ence of. a pacte social, the terms of which are : “ Chacun de nous 
met en fommun sa personne et toute sa puissance sous la 
supreme direction de la vobnt^ g6n^rale; et nous refevons encore 
‘ chaque membre comme partie indivisible de tout ” (Du Cotitral 
social, I. c. 6). 

It is conveniwit for the jurist to assume that in every .state is 
one determined or determinable authority in which is vested 
sovereignty, and from which all other authorities derive their 
power. The assumption is not true of some stotes ; the legal 
authority is divided among several persons or bodies. It is at best 
an unfniitful assumption; and the tendency of students of socio- 
logy is to treat discussions as to sovereignty much as modem 
physiologists treat discussions as to “ vital force ” or ** vital 


principle.” Comte, Spencer, Bagehpt, Durkheim and .Gtddings^ 
for example, refer to it, if at all, only briefly and incidentally; 
they conceive society as an organism, or at all events as a 
growing whole, no one part or force being the cause of all others,, 
and all interacting ; society is not the product of any agreement 
or of force alone, but of a vast variety of interests, desires and 
needs. Now the state or government comes at a certain stage 
of organization: small groups are drawn together; powerful 
corporations fall into line; a national feeling develops; eventu- 
ally the state as we know it is formed. Sovereignty is a resultant 
of many forces. It may not exist as to some regions of conduct ; 
as to others it may be weak and mutable; only in certain 
conditions is the sovereign power supreme as to all matters of 
conduct. 

Among the different senses in which “ sovereign ” has been 
used are the following : — 

a. “ Sovereign ” may mean titular sovereign — the king in the 
United Kingdom, the kaiser in Germany. 

b. The legal sovereign: the person or persons who, according 
to the law of the land, legislate or administer the government. 

c. The political or constitutional sovereign : the body of 
persons in whom the actual power at any moment or ulti- 
mately resides. Sometimes this is designated “ the colled ive 
sovereignty.” 

d. Sovereignty is also used in a wider sense, as the equivalent 
of the power, actual or potential, of the whole nation or society 
(Gierke, 3. 568). 

The distinction between real and nominal sovereignty was 
familiar to medieval writers, who recognized a double sovereignty, 
and distinguished between (i) the real or practical sovereignty 
resident in the people, and (2) the personal sovereignty of the 
ruler (Adolf Dock, Der Souveranitatsbegrif] , &c. , p. t 3). By many 
writers sovereignty is regarded as resident not in any one organ, 
but in the Gesammtperson of the community (Maitland, PoltiicaL 
Theories of the Middle Ages, xliii.). 

Sometimes sovereignty is defined as the organized or general 
W'ill of the community (Combothecra, Conception juridique de 
I Hat, p. 96). Sovereignty is the organized will of an organized 
independent community. * . ^ The kings and parliaments who 
serve, as its vehicles.” “ Sovereignty resides in the community ” 
(Woodrow Wilson, p. 1448). The same theory is often expressed 
by saying that the majority in a community, or a particular 
group, in fact, rules (Guizot, Representative Government, i. 167). 
This was the doctrine of the French Revolution. “ Sachez que 
vous etes rois et plus des rois,” said a revolutionary orator cited 
Ivy Taine. It was the language of the founders of the American 
constitution and contemporary political writers; the language, 
for example, of Paine : “ In republics such as there are estab- 
lished in America the sovereign power, or the power over which 
there is no control and which controls all others, remains, where 
nature placed it— ^in the people’XLVw^r/flft'iwr on Government, i. 6). 

The same ^eory* assumes a more subtle form, especially in 
the writings of Hegeli^?. Sovereignty is with them a term 
descriptive of the real will of the community, which is not 
necessarily that of the majority. “ If the sovereign power is to 
be understood in this fuller, less abstract sense, if we mean by it 
the real determinant of the habitual obedience of .the people, we 
must look for its sources much more widely and deeply than tlie 
analytical jurists do; it can no longer be said to reside in a deter- 
minate person or persons, but in that impalpable congeries of 
the hopes and fears of a , people bound together by common 
interest and sympathy, which we call the enmmon will” (Green’s 
Works, 2. 404X “ Though it may be misleading to speak of the 
general will as anywhere, either actually or properly, sovereign 
... yet it is true that the institutions of political society are an 
expression of, ^d are maintained by, the general will ” (2. 409). 

Sovereignty is used in a further sense when Plato and Aristotle 
speak of the sovereignty of tlxe laws (Laws, 4. 715; Politics^A^ 4; 
3. 15). Thus Plato remarks : ” I see that the state in which the 
iaw is above the rulers, and the rujers are the inferiors of the law, 
has salvation.” (See also Gierke, Genossensckqftsrecht, , 3. 8.> 
Even in medieval writers, suqh/as Bracton,'isioupd 4 :he n9tioa 
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that the king is subject to the laws : “ Bracton knows of no 
sovereign in the Austmian sense, and distinctly denies to the 
r^al authority the attribute of being incapable Of legal limita- 
tion ” ( J. N, Figgis, The Dmne Ri^hl of Kings^ pi 13). We find 
the same expressed by many German jurists, i.e. the idea of a 
state which exists only in the law and for the law, and whose 
life is but by a legal order regulating public and private 
relationship (Gierke iri. and x.). 

Among the definitions of sovereignty may be quoted these : 
** That which decides in questions of war and peace, and of 
tHttBUhaa tnaking or dissolving alliances, and about laws and 

Sow- capital punishment, and exiles and fines, and audit 
raigmy. of accounts and examinations of administrators after 
their term of office ” (Aristotle, Politics , 4. 4. 3). “ Suprematum 
illi tribuo qui non tantum domi subditos manu militari regit, 
sed et qui exercitum extra fines diicere et armis, foederibus, 
legationibus, ac caeteris juris gentium funotionibus aliquid 
momenti ad rerum Europae generalium summam conferre 
potest ” (Leibnitz, Opera, 4. 333). “ La souverainet^ est cclle qui 
sert k exprimer Tindependance d’un 6tat aussi bien k Tint^rieur 
qu’^l l’ext6rieur ” (F. de Martens, 7 'raite du droit international, 
translated by A. 1883, i. 378). “ L’inddpendance complete 
qui peut se manif ester deux points de vue ; Tun ext^rieur, Tautre 
intdrieur ” (Frentz Despagnet, Droit international public, 1894, 
p. 80). “ Sovereignty as applied to states imports the supreme, 
absolute, uncontrollable power by which any state is governed ” 
(T. M. Cooley, Constitutional Limitations, p. i). “ Social control, 
manifesting itself in the authoritative organization of society 
as the state, and acting through tlie organs of government, 
is sovereignty’’ (Giddings, Elements of Sociology, p. 217). 
The sovereign is Absolut unabhilngig und nur durch sich 
selbst beschrankt und beschrankbar ” (Zorn, Vblkerrecht, p. 4. 
See the collection of definitions in Der Souveranitdtsbegriff 
im Bodin, &c., by Dr Adolf Dock (1897), p. 6, and- in La 
Conception juridique de Vetat, by Combothecra, p. 90). Many of 
these definitions describe an ideal ^tate of things rather than 
realities. Some of the definitions would apply to the authority 
of powerful religious bodies in certain periods of history, or of 
illegal associations, such as the Mafia, which have terrorized the 
community. 

Territorial Sovereignty is used in a variety of senses. Often the 
phrase is the equivalent of sovereignty. It may mean a state 
of things such as existed in the middle ages, in which ownership 
and sovereignty were not clearly separated : when he who was 
owner had sovereign rights incident thereto, or, as it was some- 
times phrased, when sovereignty inhered in the territory, when 
the king was the supreme landowner (Maine, Ancient Law, p. 106 ; 
Figgis, pp. II, 14,); when all political power exhibited proprie- 
tary traits, and was incident to the ownership of land (Mait- 
land, Township and Borough, p. 31). Territorial sovereignty is 
thus defined by Leibnitz ; “ Superioritatem territorioiem in 
summo subditos cocrcendi jure consistcre” {Opera, 4. 358. 
See Laband, z. c« 8)4 

Certain propositions are often stated with respect to sove- 
reignty. One of them, stated by Rousseau (Du Control social, a. 

c. 2), is that it is indivisible : a proposition true in 
Nmtura ot ggjjgg in regard to the same matters at the 

pv»i» ga y. there cannot be two sovereigns, but not 

true in the sense in which it has often been employed, namely, 
that in, the last analysis of society there are some persons or 
person who control ail conduct and -are habitually obeyed as to 
all matters. Rather we may say with Maine, Sovereignty is 
divisible, but independence is not.” To hold sovereignty not to 
be divisible is for juridical purposes not a working theory; 
states part, permanently or temporpily, with few dr many of the 
rights and powers comprehended in sovereigntyj to speakof it 
as undivided in the case of Crete, Egypt or Tibet is to do violence 
to facts. 

A frequent deduction from the theory of the indivisibility of 
sovereignty is that there cannot be double allegiance; in other 
words, no one can be the subject of, two states. This deduction 
is not in fact true^ With the existing difierences in the laws of 


modem states as tonationafity, persons may be, and are, subjects 
of two or more states. In the native states in India there may 
be said to be double allegiance. €. L, Tupper, in his Our Indian 
Protectorate, refers to ” the double allegiance of the subjects of 
native states ” in India; and he explains that the native rulers, 
are themselves subject to the Indian go\^mcnt “ For all 
purposes of our relation with powers the subjects of Indian native 
states must be regarded as subjects of Her Majesty ” (Our Indian^ 
Protectorate, 1893, P- 353 )* Such double allegiance is apt to- 
exist in times of transition from one sovereignty to ano^cr; for 
example, in the i8th century, in the British possessions in India, 
the Mogul was said to exercise a personal sovereignty. As Sir 
William Scott remarked in the Indian Chief, 3 C. Rob. 22, it 
hardly existed otherwise than as a phantom : actual authority 
to be obeyed was exercised by the East India Company. The 
natives of protected states owe not only allegiance to them, but 
also certain duties, ill defined, to the protecting state. 

Another deduction from the same proposition is that any 
corporation or private body which appears to exercise sovereign 
powers together with the state does so only by delegation. This 
theoiy^ is thus stated by Burke (Works, 7. 289) with reference to 
the East India Company ; The East India Company itself 
acts under two very dissimilar sorts of power, derived from two 
sources very remote from each other. The first source of its 
power is under charters which the Crown of Great Britaimwas 
authorized by act of parliament to grant, the other is from 
several charters derived from the emperor of the Moguls, v . . 
As to those of the first description, it is from the British charters 
that they derive a rapacity by which they are considered as a 
public body, or at all capable of any public function. * . . This 
being the root and origin of their power, renders them responsible 
to the party from whom all their immediate or consequential 
powers are derived.” 

A further proposition often stated with respect to sovereignty 
is that it is unlimited : a proposition which is not true of the kg^ 
or political sovereign. In all states are limits, more or less, 
definite, to such powers, according to the character of the subjects 
and the relations of the state to foreign powers. Even despotism 
is tempered by assassination and the liability of revolution 
(Dicey, Law of the Constitution, 6th cd., p. 75;. A third pro* 
position, often expressed with respect to sovereignty, is that it 
cannot be alienated ; a propositim thus stated by Rousseau : 
“ Je dis que la souverainetd, n’6tant que I’exerdse de la volont^ 
g&^rale, ne peut jamais s’ali6ner ” {Du Control social, 2* i ; 
Figgis, p. 89). 

According to one view, sovereignty is not the distinctive note 
of a state. Many communities usually regarded as true states 
do not possess it. There are sovereign and non-sovereign states ; 
international law recognizing both. In the view of many Vriters 
sovereignty is not a necessary attribute of a state (Laband, 
Das Staatsrecht des deutschen Reiches, i. 87; Jellinek, Die Lehre 
von den Staatenverbindungen, p. ,37 ; Meyer, tehrbuch des ieultt^en 
Staaisrechtes, p. 5; Ullmann, Volkerrecht, 29. See th^ oontmiy 
view presented by Professor Burgess, Political Science or C^ti- 
tutional Law, i. 52; Political Science Quarterly, 3. 123; Geoiges 
Streit, Revue de droit internatiohal, 1900, p, 14), Any division or 
classification of states must be imperfect. The.f^t is that there 
may be an indefinite number of what Merignhac (i, 204) terms 
political coUectivites secondaires; that the attributes summed 
up in sovereignty may be separated arid divided in many ways; 
that there may be hew forms of combinations betweeii states or 
parts of states ; and that their morphology is subject to no hUrd 
and fast rules. ‘ 

The phrase half sovereign states was mvehted by J. J. MoSet to 
describe states possessing some of the attributes of sovereignly. 
Under this class are groiipcd very diverse communi- kiiif " 
ties. There are states which possess some attributes Bor^tgm 
of sovereignty, but no others; states possessing 
internal autonomy, but not externally independent fstatoeS which 
are more or less, under the influence of others, l^re aze also 
states which have certain of the attributes <of sovereignty, but 
arc subject to servitudes or burthens imposed by treaty, 

XXV. 17a 
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ot'forbei Fctidalisrti toil r pluwiscoibgy. to express the varieties 
ofi fiefs 'wbioh (ndisted> under it; modern iintemational law has iDo 
pfcnendlyj a)ccepted'TteprxninoIt)gy for the still greater variety of 
stat0s> which^ilbw - exist. These ' variettes tend to multiply, and 
itfis diffivuit totnedljee thcirt ^ all to n lew types^ The theory that 
states* afe cc|ual^ and possest* all the attributes of sovereignty, 
wosmevwjtrufci It isstdl more atfvarfamcewhh' tiie fabtsin these 
disyai^liheil a few great stated predoitiinate*, and when the tontact 
of) \<reptem states with African and Asiatic states »or communities 
p^yfes^rise !to relations of dependence [falling, short of comtquest; 
Tiii- division into federations, confedcratioris-' and afliatioBS is 
not obmplete. Jdhnefc has suggested this ‘classification {Dk 
Lehfr vm ’detl St^atiMv^binduiTj^Jtj "p.l 58): (a) Unorganised 
astodfittions^ including^i) treaties.? (2) occupiution of' the 
teri^itory of one state and admkistiration by another^ as' in 
Bosnia- and Cyprus; (3) alliances ; (4) protectorates, guarantcos-, 
perpetual netjftrality; (5)'^^ Staatintstaal\> the feudal state, of 
whkhtjellinekgives theTurkish Empire >and.^t old Holy Roman 
Bmpiwos examples. (^)'OrgaflS[isjed as.soCiations., includmg^i) 
intfchiationttl commissions- {initrfUdiffnaU Vermaltunffiwreine^ 
maichwaniternationhl pasta! fmd'tel)egmphdmort8,^&^^ (2) the 
Stdxeticnbund m confederation of States; (3) real unions of states 
as^distinguiahed from personal j (4) tho Bm-desstmt or federal 
stfeltd;i Most of the existing varieties may be conveniently 
ranged in thcJfollowitig iclasses : — 

I. States' v/hich h^e complete' independence, complete 
autonomy, external and intcrnuli and'whidi are reoogniz^ in 
inte^atiohal htiv as) sovereign states*. 

• States wiiich- have complete external independence, but 
ard more or leaS subjedtpcrmansntlyito other 'states as -to tlieir 
inittaflil laffniffl. Of this i('Jasfi thore ttt now few examples. Per- 
hftpsv’h®wcv«r,2uch states as permit, permanently or normally; 
of interference by others on bclialf of certain classes of. subjects 
may' be»»o<dcc«ribed. The general principle is tliat a treaty docs 
liot detkhet from novencignty. As- Jeiiinek expresses it, ** Dor 
Stoktenvertrag. bindfct, aber ef unlcrwirft nicht” (Gwfte wd 
V^rnrimtn^^ p. 205); idr as -Grotius (1, ch. 3, 22. 2) expresses it, 
Ndcflegl'aut/pbpuio jue domit summi imperii.” 

-3,* ifiitatos which enjoy complete autonomy as to intemai 
afiiirSyiDalit Whidi nre mOre or leas* subject to other states as to 
relations. Sewne’ Writers -vvould place is this category sd 3 r 
statoff'^forhiing part of a true- confedttraicy. It- includes states 
whidi are’ uifiitiil t«nporarily-«-W5cs of inorganic unity, to use 
JdlincU^' exphessiod. Xt) included' 'Olso permatienit alliances or 
organic unions. These are some examples : — 

of 'certain* 'states, 

‘Bidnivriai aijid Rntntjitfia and- the late Smith Afiltcan RepnMi^) 
we^e peculiar. Eveu before the indepeudenoe of tlie two first*- 
xlamcq states, ‘^lioy nnaoubledly werp for many pupqscs sovereign. 

hitWedft a supetiht hod 'iittrrfoi' State; r.f*. the fc- 
SUftfce’ io' Ih^ tildJ HdlV Riomanf t!v? 

reli^tibna^bf the* Ottoman Porte to ItS'Chrislto .pvotinees. Xn .tlid 
mWle aecs 11^ ,<^\iB8tinn was /often mooted whether, states subject 
tofeudS^ superiors, or the' states Iterihin'g the empire, ■were sovo-^ 
r^W.' Acdordfrlg to '(me conifriofi definition they were not r a true 

yum supefiorm' 

*’ Ceini Ost.alr>otemOTit eouvoraan'qui'isro'ricn tient aprOs .Dfeu- quc'i 
deT^pAe, S'il tienf d'aul ruiil nNost plus so^ivcrain/’ The prevalent 
qpimon, how-Oyer, Was that sovereignty, was compatible with rights 
as were' by the over the prluces of Germany; 

tJflWtlicte miyiitJIfe'JSdfsiliillf# in fnlUMTWtttgUiy; ftfid that vassal 
stflitesi when stfbjcDt nutte /V»ssofcic:c/’ Were sovereign. 

Tliat ifaa the view of OroitHis ch.,3,-a3-r2), who- holds that the 

liexus fpi^atis is consistent with sumntum imperium. 

^ whith havoy by^. treaty 'O^ otherwise; piurted- Wrbh' 

some portion of their sovereignty and formed new politibai 
unite- w 4 ia}t Iferbert Spenter enlla compound politkal heads,” 
OFj ) to- Au 9 li»> expression, ” ooanposite statesi” The mos 4 
impor^^ cxlbm^o& 'Of< 4 hte'(ltor-€)ot£^ federal Or CRffttipooiftb^ 
sbi^ mich by.^tfeaty or otheaniriatttrtM^e eurreraier^ 
of Iheir^pbw^) or-whicEhave crea 4 dd<^ new state (Staatenbu»d)w 
]ip)f,ma3)i^yfyftar» burning iquesliietls in- tbsrpoUtkti^' 

rhatmsaed atidcler BsBnRa]i.'iC«>V9efit«^" 
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the United iStates was the question whether the individual states 
of the Union remained sovereign. According to the theory of J, C. 
Calhoun, the atates had -entered .into an. agreement , from which 
they might withdraw if dts terma-wert; broken, and they were 
aovcreiip . According to the thepry expound^ in the Federalist ^ 
the individual states did not, cdter the. formation of the cianstitu- 
tMMii, remBin completely sovereign : they were /left in ^pcbsession 
of certain attributes of sovereignty, while others 'were lodged in 
the Pedteral government; while there, existed many states there 
was* but one Bofvereign. Even if the origin was a - compact , or 
contract^ after' the “ United States ” were formed by a “ constw 
tutional act ” there no longer existed a xnere contractual relation : 
there existed a state to which all were subject, and wbkh all 
inust- obey (von Stengel ^ Sicbaimhund^tmd Bundessiaat,; fahrbuch 
jiir Gtselzf^bmtg^ 1898, p. 754; Cooley, Principlen efCamiituHvnal 
pip. 21, roa). According to Austin : “ In the: case of a 
composite state or a supreme federal government, the several 
united governments of the severabunited tsodeties, together with 
a government common to these several societies, lire jointtly 
sovereign lin each of - these ftcvoml societies and also in , the larger 
sodety arising from tlite federal union, the several go'vornmcnts 
of the several united sooieties« are jointly sovereign in each and 
all ” (5th od., void, p.- 258). In (point of fact, there are fields of 
action in which A- is sovereign,. others in will k‘h B is .soviereign, 
and certain others in which A and B are jointly or. alternately 
sovereign. To take the American constitution, for -example, tlic 
states are sovereign as to some matters, the fedenal government 
as to others. 

5. Another division includes anomialous cases, such as Cyprus 
or Bo.snia, in whith one govemnxent. administers a -country 
as- to which another stale retains certain powers^ theoretically 
large. 

6. The territories governed or administered by .chairtered 
companies form' a class by themselves. Nominally such. com- 
panies are the* delegates of! some states; in- reality they act as 
if they were true sovereigns.. 

7. Two Otto classes- may he' mentibnedi: (a) cases of real 
union .betweamstates, that batwoen Austria andi Hungary ; 
{ifypNSomlvtmms^ distinguished from; the cteovetnamediorms — 
for example, the union of Great Britain and Hanover. 

8.. A small group, consists- of. instances of. emtdommutn or 
aitraJigcments similar thereto; for caoamplc, the- arrangeroente 
as > to -the Samoa. lelandsi from* 1689' to * 

! A^ootrding to> modeirnt usage. th^iappcltoioTi' sovQpdgn/state ” 

! beiangs^only to states^ of -oonsidbrnhile sine and piDpulatktiieKeF- 
ioising without icorltrol the usual powers ofia $tate,.«^;iatde to 
dedare .peaeo- or iVar. . LMbnitw. > discussingt llus.- subject: in his 
Tractahfside jma ^supemdim {Qperaj.^.- says ** Itaque 
valde ctiom iduhito; anopeesitil^iphbhcae dli .Italiaef^quam 
'vocont Sanoti-. Msmiiii oppidunvy ooo^^ suprentatua,. sibt'o# 
tametsi.;jure liberam.^esseineino negsit,” a iremnrk. 

' vdiinh mrouW‘ 'appTyc ato ?tBr> tho ' : repnblic- t)f Andonsa z .V lUi 
' tan turn vocantur souverains ou potentats, q.ui territorimn'majus 
hahentv -exeroiturntpite odhjtone ipnssunt; a^u^hoRiripniiiniiiilkid 
cst,!^u^ ngO'V(XXi.supxiefiiafaim;(et>Qalios-cpiQque^2^ 
de reboscad jus gf ntium. spectMatibas,: pa.ce,i bello^ foederibus 
.sefrno:ost, et ipsd aiiqads voiiant souverains^ eos non d^ urij^us 
liberinioquiy n-sc/exiguoram rttotorinrum . dotmnis,: quae facile 
dives Metoator sibl emece -potest, .sod (ie majovibus. iUisr 
potestatibmsf^ beHumi xnieive, < boiium sustinese;. jatopria 
(^odammcRiiPD viiBtaxe^ifosdebSipangbrsv^^ getodanm 

cum anctoritoto izitervfinto'p ’’ (4- 35^)* ' 

With tbfe: vhw ' ‘be- compatod^itbat of a- wwitur 1 in .the ILdtti- 

KSV.1 30, wliOTiai|iii)i that tlio- reputthc-offSau: 
Madaotea.«Ute.|n^the iullaoasq. , , . 

It isiswnetimes suggested -that self^veniing .cobniaftjare'to 
1>e>(r#g(ti»d€id,»s^tme! sitatet^^ . UndquhtWly Bomeiofrtrlwim^qBa: no 
longer be regarded as colonies in the old sense. The ^ 

^f-04Vflraihg.fqotenitP* fwraing part.o^. tho ” ^ ^ * 

oelJidarr^Britisb. state ” as F. W.. Maitland^ewibesiitr 
Titeestas iiiUU Ages, p» k,)^ have, am e ^entiailty stater. 
laie.-dteWtOf -H- tiberia \% -a- ^late,. Ithe/Ban^(.flfil^yiturfejy„he 
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said bf Canada.' Tt is true the British colonies have not the 
power of declaring war or piwei pr regulating the fpreign pplicy 
gf th^ ewpine; rand, the Crown i»ay cBsajiow jpr meas^e papsed 
})y the Dominion parliament -(J, G. Boiwinot, of 

Canada, 1888, p. 75 ; A. H. F. l^iroy, Legislative Power in Canada, 
244). Colonial legislatures are said to have delegated powers. It 
is more accurate to say that as to certiyn matters the legislature 
of the Canadian Dominion is sovereim, and as to certain others 
that it is not (Lefroy, 244 ; Quicfeii»djSairanj.4tt5/ffl/ifl« Common- 
wealth, 328; Dicey, 106); and as^aoij^jiatters they are in fact, 
if not in form, universitates st^erionem non recog^o^cwiH (Quick 
and Garran, 3ig|)5 or that they are states in process o{ making. 
Occasionally thc^ eamuassion “ subject of a colony ” is now used 
{Lmv v. Routledge, L.R. i Ch. 42; Lefroy, Legislaliifo Power in 
Canada, 329). It has been decided by the judicial committee 
of the Privy Council that the colonial legislatures are not mere 
delegates of the Inmerial. .parliament (A. B. Keith^ ^sponsible 
Covernment in the Cmopdcs, p. 81). At all events, the s^H-govern- 
ing coJoniesmay bp classed .as “ half sovereign states ’’-or “ quasi- 
sovereigH.” 

Many attempts have been made to enumerate the attributes 
of sovereignty, i,e, the regalia, prerogatives, &c., as they were 
Attributes called. For example, Bodin gives a list of the 
ofSovem properties of majestas or sovereignty: (a) “ Legem 

reigttty, universis, &r., singulis rivibus dare posse; bellum 

indicere aut paceni iniro ; (c) to appoint and change magistrates; 
( ^/) power of nnal apppal ; (e) power of pardon ; (/) raising revenue ; 
(g) coining iponey (I)e repfiplicq,, vqI. ch. lo^ Leibnitz, with 
thq midd^ 9ges in view, divides the attributes or faculties into 
two classes : re^atia mafo/ra and regalia minora. Hobbes {Levia- 
than), analysing these .attributes, epuiperates twelve attributes. 
“ Tiies.^/' ha say$, “ are rwl^ which the essence of 
sovereignty, md which are the aaiu^fi whereby a may di^ 
cover in what man, or assembly of men, the sovereign power is 
placed or resideth.” He also describes tharn as ** inseparable 
rights.** BJujpitsdili {Allgttmdne i. 575) enumerates 

these attributes : (a) right of,.r©co|pition> of maiasitM ; (b) 
dependence; (e?) power t© determine ooDStitutiqn ; (d) right 
of legislation; (e) action through deposed organs; (f) irre- 
sponsibility, AH of llmse epum^liatmna m ppeu tq the 
objeotion that they merely describe the action of the stote; 
at a particular time, or indioate a theory of what an ideal 
state should be. 
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SdWAll (Hind, and Pete, suwar,^ a horseman), the name in 
Anglo-Indian usa^ for a hbrSe-soldier belonging to the cavalry 
troops of ^ native armies of British India and the Ifeudaftiry 
states. It is also used more specifically of a mounted jordtrly, 
escort or guard. 

SOWERBTy JABIES (1757-1822), English natuml history 
artist, was bom hi London on the 2iat "of March i7j^7. Hfe 
beoame a student at the Royal Academy, stib^uently 
taught drawing, but soon ap^ied his art ti>‘ the illustration 
of botanical and concholpgical works, and became distinguished 
by the puWication of his English Bo^y {^6 vols., 1790-1824), 
and British Mineralogy (5 vds., 1804-1 817 ). He likewise planned 
and carried out for a number of years the classic geological work 
intended to describe and ilkisitrate the British fossils, and. en- 
titled The Mineral Cmchoiogy of Great Britain (7 vds., 1812- 
1846). This was issued in ports, with the assistance first of 
his elder son, J. de C. Sowerby, ai^, after J. Sowerby*s death 
(Oct. 25, 1822), erf his seocMideon, G. B. Sowerby, both ^csons 
being themselves expert palaeontolegirts. The Sowerby col- 
lection, consisting of about *5000 fossils, was purchased by the 
British Museum in i860. 

The elder son, James de Carle Sowbrbv (1787-1871), was 
m 1838 one of the founders of the Royal Botanic Society, and 
was its secretary for thirty years. He supplied the plates and 
part of the text to the Supfylement to English Botany (4 vdTs., 
1831-1849); but his most important work related to palae- 
ontology, as he identified and in many cases described the 
invertebrate fossils for papers by Duckland, Sedgwick, Fitton, 
Murchison and others in the Transactions of the Geological 
Society of London, 

The younger son, George Brettingham So\iERBY( i 788-1854) 
was author of The Generaof Recent emd i^ftMiii!W(i^82o- 1825^ 
and ope of the editors of the Zoologkod His 

son, G. B. Sowerby (1812-188^, author of the Conehological 
Manual (1839; 4th ed., 1852), apd grandson G. B. Sow^rk^y 
($. 1843), a distinguished studeptqf me the 

family' t^ent for natural , 

SOWERBY an urbsm fBfrtrict m, the Sowerby 

parliamentary division of the En^laaq, 

3 m. S.W. of Halifax ly the I^osite© dt. YtlWiiriB raihw. 
It is situated on;ks^ rides of the river Ca]ite» ah th^ t^ri^a- 
tipn of the Koctidl^ Christ Church» ^09^1526, 

wa^ rebuilt in 1819, town is ateioit «o(ire}y a growth of 
the^Ci^t^d h^f of the 19th century. It possesses worsted and 
cotton milk, ironworks, dyeworks and chemical works. The 
separate urban district lOf. SoiiMerby> adjoins to the isouihrwest. 
Pop. {1901); Sowerby Bridge, Sowerby^ 36 w. 

8QWWG (from “ to spvr, ' Or- Eng^ Du- 

G©r. sden, dec.; the root ia -seen; in Lailj, -eoed *'),- in 

agriculture, the planting of seed for tha raising of crops. The 
syatterbig of stjed by ha^ is the simjjlest and oldest method 
of, driWriufiij^Wd rtO.tlif? vcarth, and i^ftill preferred by some 
ni^ mtrCartaiiifi^cumstances. ' ' The sower carries the 
receptacle for the schd, a zinc, “ seed-lij^,*’ seed-sheet or basket, 
slung oyer his riiould^r, and <IP mid down the ridges 

of tbie ftrtd aqatterjs .bawuls of gralit“whh a semici«:ular sweep 
of the arm awss the body. The ** casts *’ muri not overlap 
tm muchj the seed ^raust not fall more thickly 4^ one point of 
the caat than pt anqtht^^,, and the stand^wrd pf tepdiflig per acre 
mu^t jjp ; hence manual-sowing demands coa- 

s^rabtet' skill and exfierience. It is- still preferred in some 
districts for the sowing of conn oropsi; and in somac cases the 
; plough is .follow*!^ by a fttprow-pr^er, the seed falling into 
th^. hflSppts by it, jthpugb -iindi?!. 

^ !*ie , f 

from the plough is in a suitable condition for hnaadcafitii^. 
So wdlj^ tejieedy is the dope in mapy eoUfrt^.7^tbat 

broad^a^^hig gives perfectly * good results, and 
machines refifhfeg up ta isit,, wide are in common mplace 
.q( a# these get qvev the ground (neom quickly 

apod deposit the eeed ^inoiri regulaidy tlian < w^onlmiy • wock«* 
man does by hand. 
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It was long rect^ized that the precision which is of the 
essence of good sowing could be better attained by mechanical 
means, and as early as 1662 a sowing-machine was invented 
by Joseph Locatelli in Carinthia. In England the early history 
of mechanical sowing is chiefly connected with the name of 
Jethro Tull, who about 1730 invented the corn-drill.^ Cooke’s 
drill brought out in 1783 was the definite precursor of the modern 
drill* The drill, besides depositing the seed at a uniform depth, 
sows it in parallel rows at equal distances from one another and 
thus makes possible the use of the horse hoe and facilitates the 
suppression of weeds amongst growing crops, the latter advan- 
tage being specially marked in the case of root crops. The 
“ cup-feed ” and the “ force-feed ” are the commonest and most 
generally useful types. The cup-drill consists of a long box 
carried upon wheels and divided diagonally into two sections 
by a partition. The forward section contains the seed which 
drops through apertures, the size of which can be regulated 
by slides, to the bottom section. A spindle geared to the ground- 
wheels by cogs passes longitudinally through the centre of this 
section and carries disks, round the rims of which are fitted 
small cups. As the horses pull the drill forward, the spindle 
and disks revolve and the cups scoop up the seed and pour it 
into the funnels; thence it proceeds down a series of tubes or 
“ spouts ” and drops into shallow furrows traced by small 
coulters travelling immediately in front of the streams of seed. 
The coulters can be raised or lowered by levers and are kept 
down to their work by weights or pressors, which can be regulated 
according as deep or shallow sowing is required. 



Pig. I.— Hear of Com and Fertilizer Single Disk Drill. 


In the force-feed type of drill the seed falls through apertures in 
the bottom of the seed-hopper into funnels, through which extends 
a shaft carrying bowl-shaped wheels, one for each (fig. i). These 

wheels are either spirally 
grooved inside or else 
cogged and serve to feed 
the seed regularly into the 
tubes. Instead of coulters, 
the drill is often fitted with 
shoes or revolving disks, 
similar in action to those of 
the disk-harrow. The tooth 
and brush pinion, the per- 
forated disk and the cnain 
feed drills, are other types 
differentiated according to 
method by which the 

^0. S.-Disk Coulter. ^ 

hopper ahd the kind of crop being sown. 

Liquid^pianure drills oistributc chemical manure mixed with 
water and are- often fitted with a seed -box for root seeds, the manure 
and the sehd being deposited through the same spout. Drills are 
also made in wMch dry fertilizers may be deposited with the seed in 
a similar manner. 

The wheelbarrow seeder, a long box pierced with openings and 
carried transversely on a skeleton wheelbe^rrpw, is used.for sofwing 
grass seed. 



1 The machine devised' by Josiah Wotlidge about 1669 was 
ineffective in practice and differs totally in structure from that of 
Tull. 


In the United States the maize or Indian-oom crop exceeds all 
others in value, and machines used in planting and nandling this 
crop are of great importance. Com (maize) is sometimes listed or 
planted in a continuous row like wheat, and for this purpose a 
machine known as a lister is employed. 



Fig. 3. — Maize Lister. 


In its general construction this machine is a sulky plough, having 
a double mould-board, which turns the furrow in both directions. 
Immediately behind the plough is a sub-soilcr for deepening the 
furrow and penetrating to the moist soil below the surface. A seed- 
box is mounted on the plough beam, and is provided with a feed-plate 
operated by a shaft geared to one of the wheels. The seed is 
delivered to the furrow in rear of the mould-boards and covered by 
two shovels fixed behind which turn the soil back into the furrow. 

It is, however, more common to plant maize in hills, which arc 
spaced equally from each other and form rows in both directions, so 
that a cultivator may be driven between them. This work is done 
by a machine called a check-row com planter. 

In using the com planter, a wire, having buttons attached thereto, 
at intervals corresponding to the distance between the hills, is first 
stretched across the field and anchored at its ends. This wire is 
then placed upon the guide rollers at the side of the machine and 
passes between the jaws of a forked lever, which is connected at its 
other end with a rock-shaft passing across the machine and serving 
to oscillate a feed-plate in the bottom of each seed-hopper. As the 
buttons on the check- wire strike the forked lever, the latter is drawn 
to the roar and causes the feed-plate to drop the seed through .the 
tubes into the open space between the plates of the furrowing shoe. 
A reel at the rear of the machine is used to take up the check- wire as 
the planter progresses. 

In another com planter the check-wire is dispensed with, and the 
machine is provided with a shaft carrying two reels, the blades of 
which are at a distance apart equal to the distance between the hills 
of com, and thus measure the intervals at which the com is to be 
dropped. A rod, extending from the side of the machine, and 
carrying a small wheel, marks the next row and serves as a guide to 
the driver. 

See J. B. Davidson and L. W. Chase, Farm Machinery and Farm 
Motors, p. 132 (New Yoxk, 1908). 

SOYER, ALEXIS BBROtT (1809-1858}, French culinary 
artist, was bom at Meaux-en-Brie, France, in October 1809. 
After five years* apprenticeship as a cook near Versailles, he 
was engaged by a well-known Paris restaurateur, and soon 
became chief cook. Leaving France at the revolution of 1830, 
he went to London and joined tiis brother in the kitchen of 
the duke of Cambridge. Subsequently he was cook in several 
noblemen’s kitchens, and in was made chef to the Reform 
Qub, London. In 1^7, having written several letters to the 
press on the famine in he was commissioned by the 

government to establish kitc^^s in Dublin. In 1850 he 
resigned his position at the Reform Qub, and the following 
year opened Gore House,. Kensington, as a restaurant, but 
this venture did not prove a success. In 1855 he offered, through 
the medium of Tht Tim$f to proceed at his own expense to the 
Crimea and advise on thie cooking for the British army there. 
His services were accepted by the government. On returning 
from the front he lectured at the United Service Institution 
on cooking for the services, and reformed the dietaty of the 
military hospitals, and of the emigration commissioners. He 
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idied in London on the ^th of August 1858. Soyer was the 
inventor of an army cooking wa^n, and the author of a variety 
of cookery books. His wife, Elizabeth Emma Soyer, achieved 
considerable popularity as a painter, chiefly of portraits. 

SOZOMEH, the name of a famous 5th-century church his- 
torian. Hermias Salamanes (Salaminius) Sozomenus (r. 400- 
443) came of a wealthy family of Palestine, and it is exceedingly 
probable that he himself was born and brought up there — in 
Gaza or the neighbourhood. What he has to tell us of the 
history of South Palestine was derived from oral tradition. 
His grandfather, he tells us, lived at Bethel, near Gaza, and 
became a Christian, probably under Constantius, through the 
influence of Hilarion, who had miraculously healed an ac- 
quaintance of the grandfather, one Alaphion. Both men with 
their families became zealous Christians. The historian’s 
grandfather became within his own circle a highly esteemed 
interpreter of Scripture, and held fast his profession even in 
the time of Julian. The descendants of the wealthy Alaphion 
founded churches and convents in the district, and were par- 
ticularly active in promoting monasticism. Sozomen himself 
had conversed with one of these, a very old man. He tells us 
that he was brought up under monkish influences and his history 
bears him out. As a man he retained the impressions of his 
youth, and his great work was to be also a monument of his 
reverence for the monks in general and for the disciples of 
Hilarion in particular. After studying law in Beirut he settled 
down as an advocate in Constantinople, where he wrote his 
*EKK\rj<naxmKi) ‘Itrropta about the year 440. The nine books 
of which it is composed begin with Constantine (323) and 
come down to the death of Honorius (423); but according to 
his own statement he intended to continue it as far as the 
year 439 (see the Dedication of the work). From Sozomen 
himself (iv. 17), and statements of his cxcerptors Nicephorus 
and Theophanes, it can be made out that the work did actually 
come down to that year, and that consequently it has reached us 
only in a mutilated condition, at least half a book being wanting 
(Giildenpenning, Theodoras von Kyrrhos, p. 12 seq., holds that 
Sozomen himself suppressed the end of his work). A flatter- 
ing and bombastic ^dication to Theodosius II. is prefixed. 
When compared with the history of the ecclesiastical historian 
Socrates (^.v.), it is plainly seen to be a plagiarism from that 
work, and that on a large scale. Some three-fourths of the 
materials, essentially in the same arrangement, have been 
appropriated from his predecessor without his being named, 
the other sources to which Sozomen was indebted being expressly 
cited. But it is to his credit that he has been himself at the 
trouble to refer to the principal sources used by Socrates 
(Rufinus, Eusebius, Athanasius, Sabinus, the collections of 
epistles, Palladius), and has not unfrequently supplemented 
Socrates from them; and also that he has used some new 
authorities, in particular sources relating to Christianity in 
Persia and to the history of Arianism, monkish histories, the 
Vita Martini of Sulpicius, and works of Hilarius, The whole 
of the ninth book is drawn from Olympiodorus. 

It is probable that Sozomen did not approve of Socrates’s 
freer attitude towards Greek science, and that he wished to 
present a picture in which the clergy should be still further 
glorified and monasticism brought into still stronger pro- 
minence. In Sozomen evcr5rth«ig is ,a shade more ecclesiastical 
—but only a shade-*-*thah m Bootes. Perhaps also he wrote 
for the monks in Palestine, and oould be sure that the work 
of his predecessor would not be knovUi. 

Sozbfrien is an' Inferior Socrates. in Socrates still betrays 

some vestiges of hisferical sense; his moderation, his reserve in ques- 
tions of dogma, his impartiality— all this is wanting in Sosomewj^ 
In many cases he has repeated the exact words of ^crates, hut with 
him they have passed aunost into mere phrases. The chronological 
scrupulosity oAhe earlSr writer has made no iWtttessioto on his 
foUower ; lie has dfrher wholly omitted or inaocumt% nmM tte 
chronolofl^eid datab tie writm more’ wordily and dinum^ ^ In hi* 

caution to he too nish in disdsming the Anger od God ; but his 
uf 'Mldiig it tUttgi < 4 * thtoiighout mean and rustic. Two 


souls inhabit his book; one, the better, is borrowed from Socrates; 
another, the worse, is his own. Evidence of a boundless credulity 
with regard to all sorts of monkish fables is to be met with every- 
where. It must, however, be noted that for the period from Theo- 
dosius I. onward he has emancipated himself more lully from Socrates 
and has foUowed Olympiodorus in part, partly also oral tradition; 
and here his statements possess greater value. 

Sozomen also wrote an Epitome of History from the Ascension 
of Christ to the defeat of Licinius (323) which is not now extant 
(see his History, i. i). 

For bibliography see the article on the church historian. Socra.tks* 
Most of the editions and discussions named there cover Sozomen as 
well (the volume of Hussey's edition containing Sozomen appeared 
in 1800). The latest English transition, revised by Hartranft, is 

f iublished in the Nicene and Post-Nicene Fathers, 2nd series, vol. ii. 
n addition see Nolte in the Tiibing. Quartalschr. (x86x), 417 

sqq.; C. de Boor, Zur Kenntniss der Handschriften der Griech. 
Kirchenhistoriker," in Zeitschrift ffir Kirchengeschichte, vi. 478 
sqq.; Sarrazin, “ Dc Soiomeni historia num Integra sit,” in the 
Commenttttiones philologae jenenses, i. 165 sqq.; Rosenstein, 

'* Krit. Untersuchungen iiber d. Verhaitniss zWischen Olympiodor, 
Zosimus und Sozomen,” in Forsch. z. deutsoken Gesch., vol. i,; 
Batiffol, “ SozomCne et Sabinos,” in Byzant. Zeitschr. vii. 265 
sqq. (A. Ha. ; A. C. McG.) 

SPA, a town of Belgium, lying less than 20 m. S.E. of Li6ge 
and in the same province, famous for its mineral springs, which 
are reputed to be the oldest known in Europe, having been 
first discovered in 1326. They are supposed to have given the 
common name of “ spa ” to such resorts. The town is situated 
850 ft. above sea-level and the heights above the valley reach 
1100 ft. In the 18th century it was the most fashionable resort 
in Europe for the medicinal use of such waters, being visited 
by Peter the Great of Russia, Gustavus III. of Sweden, and 
Joseph II. of Austria. In 1807 much of the town was burned 
down, while the principal buildings, the Casino and the Pouhon, 
are quite modern. Spa has not held its own with its many 
French and German rivals, but it still attracts about 20,000 
visitors annually. Pop. (1904), 7759. 

SPACE AND TIME, in philosophy. The metaphysical 
problems connected with Space and Time are so similar and have 
been so closely conjoined in the history of thought that they 
may well be treated together. They are clearly distinguishable 
from the psychological, which relate to the modes whereby 
our spatial and temporal conceptions have been formed and 
to the analysis of the materials of which they are composed 
(see Psychology). In an exhaustive treatment of Space 
and Time by far the largest share of the work rests with 
the psychologist. The business of the metaphysician is to 
determine what reality outside our minds corresponds to our 
temporal and spatial conceptions. 

The first tendency of thought is to treat Space and Time as 
having objective existence in the same way as the ordinary things 
that compose our world, and this we may call the objective 
method. Simple as it appears to be, it discloses formidable 
difficulties, which may be illustrated by a consideration of 
Newton’s famous account of absolute, true and mathematical 
time ” as. something which “ in itself and from its own nature 
flows equally ” and with no liability to change. Now, if mathe- 
matical time as thus, described is merely an abstraction used 
to facilitate matheniatical calculations, no objection can^ be 
taken to it. But if Newton meant to assert that Time Is a 
flowing stream no less actual than the Thames, his assertion 
is open to fatal objections. All admittedly real streams, such 
as the Thaunes, have a definite beginning and qn ending. But 
where is the source of Time and where is its outlet? Every 
real stream has boundaries at its sides. What are the boun- 
daries of Time ? Every real stream has c«i^in definite quali- 
ties i wal^ is rather heavy and translucent, and prpduces , 
certain effects upon bodies plunged into :it. What axe the 
specific qualities of Time ? How axe tilings in. time affeefed 
by thefr> immersion in time so as to ,be diflerent from things 
not in< time ? And if it be asse^tq^i 4 >at time has su^ specific 
qualities^ .by what senses do we perceive thena? We may 
fairly assume that none of ^hese question;} pan. be answered 
intelligibly by one who holds the Newtonian, pqeition. And 
thus we axe justified in the: conclusion that tin^ is not a 
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Stream at all, 'but sortiethinp which is said to behave like a 
Stream only iti Shme metaphorical sense. Similar difficulties 
arise if we to ^ttWbute a likc 'objtoiye reality td Siiade. 
We can im«^me no boundaries to Spacer it seenis to have ho 
active jspticific (qualities < and we have no senst^KHTgan for per-r 
ceiving it. 

The tHirikeb of hntij^^uity saw'fh^se difficulties withoiit^^dWtig 
them. Their whole treatment of ‘philosophic problems was objec- 
tive; and, so long as S|)ace and Time are treated objectively, 
not much can be 'dhrie with them. Pldto has great difficult 
in the relation between Space apd his Ideas : Arfs- 

tbtk contents 'Himself space as “ the first unmoved 

liipit of the containing body,” a definition which helps us very 
little : nor do We feet more light from later Qrdek philosophy. 
As to Time,’ th^erewks always k tondeticy in Grebk thought to 
trcat lt as in '^me sense unreal. Time was sepn tp be intimately 
connected with change, and it. was just their liability to change 
that'Wade oKlinary imihdaine ^things unreal, as contrasted with 
the unchahgihg'steadfafetnb^ of the ‘Plktonic Tdeas. And the 
pahtheistic Ohe-and-All of Plotinus is plainly incompatible 
with the reality of Tiine. Tn all .pantheistic systems 'Tftne 
belongs to mundane existence and Eternity to the transcendent 
Reality. 

Modem philaso;^ is distinguished ‘from ancient mainly 
by its greater subjectivity; and thus' it was not long after the 
rise of modem philosophy that thinkers began to turn to the 
sukjeethfe meth^ erf explaining Space and Tiitic, that is, to 
regard them as real only to oUr minds. Its use begins effectively 
with Berkeley, though prepared for to .some extent by earlier 
Writers such as Hobbes. Berkeley’s treatment is' most definitely 
clear 'in the case of Space; for his attack upon materialism 
made it necessary for him to affirm the ideality of Space -as 
well as of Matter. ‘But he takes a similar line » of argument 
with Time, declaring it to bfc tiothing bUt the succession of 
ideas. The merit of the fenbjective method was that it made 
men see the importance of ! psychology. Tf Space and Time 
e^xitt only in^the human mind we intist analyse 'the human mind 
to explain them. The work of the English psychologists sUch 
as the Mills and Bain attaches itself to subjertivisti principles. 

A distinct epoch in the history 'Of the’ Subjec^t was made by 
the work of Kant, whose Solution -of the problems may be classed 
&5 imist(indentdl Hte argued that Space and Time are not given 
by exj^riehce bfit are rather conditions of ‘all our experience, 
bOing m his terminology h priori,'that is, supplied by the mind 
In^ ?ts' own- inward resources. They do not belong to things- 
in-themselves, but to things-as-wHtnow-lhem, or 'phenomena*. 
Their Validity consists hi the 'fact that all men- have them and 
that they ate Absolutely necessary conditions’ of human in- 
telligence. 'As he expreiltes It frcim his p^uliar poitti of'view, 
Space is Hie'fOrtn'of ou ter tense, Time of inner sense. 

The'tjreVklente Of Oenriah philosophy in Great Britain dutihg 
the hcst^xpiahtcT Of the H 9 fh''centuiy‘ has given these Kantian 
.principles a great 'currency, interrupting the more truly char- 
acteristic 'psychdogical tendency ; Of British thought. IhWt 

E valence is ntsw passing aWay. 'No one now holds the Ml 
ntian position Which, in ‘the case of Space, is refuted by ^ the 
simple consideration that Oiir'spiatiai conceptions depend upon^our 
sensuous per c^tive powers; and that;eoiisecpaently, the spatial 
conceptions of the^'Whid^ for 'example, ■ are quite ‘^ different 
from those' of ordlhkryiWen. If Kant ’is rigliv and' Space is 
a ‘pure form tmaffectea’by all sp^fic idiffetehcfes of content) 
It would' Mow that a man bohi%ith One sense onljr,J say that 
o! taste, \muld ‘have the same ‘space^onception as ihe vestiot 
us; a cOncHisipn‘tod nlairily absurd 'to need refutation. > What 
an apriOristcan still maintain is that in our conception of^Bpaoe 
and Time 'thete‘ are elements which cannot be ejq)l»irted ' by 
the ps}^^bgiitrfs having deteloped out of else;4Biid 

must 'thtteforc be ‘regarded as ' innate OnIdOwmertia *0! the 
I^tnd. ahis is^t‘posftion not ‘unreateOAble in ttsjglf, aadioncL 
fet 'leas^ ^idi dOAfe 'not 'Interfere With the detailed wotictw 
(hepsymile^tst. ' \ ' 

The way'vmih't^^ which commends itself to the 


present writer and seems fully in harmony with ^tiie (general 
tone of contemporary thinking may) if a distiinGtive catchword 
be desired, be termed 'thb ^um^nist method. By this i«' meant 
that the study of the Shuman mind comes first;' that weput no 
metaphysical questions till we have learnt what the p^jpcholo- 
gifit has to teach us ; and that in our explanationB^ of . meta- 
physical realities wc should be as anthropomorphic as. possible. 
In the base of Space this-leads to a result which is nega- 

tive. When we ask 'what objectiveircaiity correspends to our 
conception of Space, the answer must be analogous to that 
which wfe give Tdapecting the various ’Sensible qualities of the 
external wbrld, We eatinot suppdsh that Colour, for example) 
exists objectively as we experience it; evidently it b altogether 
relative to 'the organs of vision which we happen to possess. 
But we must believe that the objective world^has a quality in 
Some way bortespondent to the quality of Colour. So wiiii 
Space, ^ace as we know it is’ altogether relative to our tactual, 
miii^eullar arid visual powers Of perception. But the fact 'that 
our: spatial {perceptions cuOd conceptions enable Us to deal suc- 
cessfully with objects tequires us to believe that the objective 
world haa an arrangement of its own correspondinjg in some v^ay 
to spatial arrangement, though we are unable to imagine what 
it lean be. Space cannot be objectively real, because of tlie 
difficulties disclosed above in the criticism' of the “'Objective ” 
method, arid wO are unable to put anything definite in its place. 
With Tiihc the case is somewhat different. Our cbiM^eption 
of Time is based bn oilr experience of Change, combined with 
rrtemOry and-anticipalioji. Now Change is an experience which 
we feel directly in our personal consciousness; consCiouaness 
is not ’Spatial, but it is mutable. This direct experience is a 
guarantee of the realness of Change, and justifit^ us imikttri- 
buting it in sofrie degree to ultimate objective-reality. 

^Soc S. H. Hodgson, Space and Tvme.\ H. Beegstm, Essai sur les 
donnhs iHimddiaies >de la conscience ; J * Ec- MacT aggart, > Sitsdies in 
the Hegelian Dialectic. fH, St.) 

^f&PADE) a tool for digging iand loosening the soil; together 
with the fork it forms one o^ the chief implements wicldrfd by 
the hand in agriculture and hOrtibultuTe. Ita typical shape 
is a broad flat blade of iron with a sharp lower edge, Straight 
or curved) the upper edge* on either Side of tiie handle laffording 
space for the foot of the digger, whidi drives it liiito the ground; 
the wooden handle iterminates ih a crosstpiece, usually forming a 
kind of loop for the hand. The word in O.Eng. isrispaar^w,' cognate 
forms being Dll., Swed. and Dan. spade, Oct. .5paWw^-itis derived 
from the Gr. broad blade trf -wood ror- metal, and so 

used of the blade dhan orir^ori isword. This was latinized- as 
spaiha, and used of a'broad.:|iBiddle for stirrinjg diquid; !of a 
piece of wOod used by weavers for drivirig homlethe woof /and 
particularly of a : broad twof edged 'Sirioiti without a point. The 
Spanish playing cards; had swOrds ” .foF'thte suittwhich we 
know as “ spades/’ and the suit was t^Ued ejipaefii (seeiGstDs, 

PtAVIKi^. 

BBAMA, LO (ti. r.ji5f9))th& 'a0ual 
Spanish origin) of tlte Italum^ipainter dUPietro;- one 

ofthe’ChieftteltowcfS’JOf Thetiatoous ^fSpoadizio’’’ — 

marriage t)fJoteOh and Maryan ‘the Gann Miiseihnjifermerly 
attributed to 'Pteogitio i8:tioWfCPediterirti>.d.o Spagna. 
Nothing’ whatever is ^knowtii erf* his eaurlyilif^ or how^hei became 
a member There)!s«:in!aEked 

of ittdivMuality abemi hifQStyde)^iiitiriak 4 te«[i^^^ 
of the earliest maimer* dfiJlapHael juid that o£ Pihturicehbiin 
a weaker and less virile fom; ultltl chieliof liis nusn^e 
paiatirigsrarathe “rMativity/’ mthe ^[Micari,a;:drthe f' Adoiation 
of thetMa^,” at Berlin. In >Sgio<£o Spagna'exe6Uted -raany 
frescoes atTk>di,'aiid' 4 fi 15^0 smral other maral^potetmgvdn 
im'd 'His ‘mbst 

Assirinam} Spdl^, of sbmc .exl^ rlh gpe^ 

He received the iceedom^of the city ^ ^Bpolsto-m l5f4|^4>8i a 

reward for-’hit wtxk’ thkte. ^'Do Spag^ 

Ifi^tritAhdkrd'^ mArit^thkri'hispailttjp^^ 
of )iha!'^pitoi',iri.3onie* now., possesses; k' 
olwlife-sked -fresco figures hy HiobtrspcesitilirigAl^^ 
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Muses. Lo Sjiagnft i^s Alfve in 152^/ but he ajypjears to 
l^ve cfiled before ,1530^ as i&itiiat year a pu|)il of his named 
Dofii completed .a fresco in S. Jacopo, near Spoieto, whicli :Lo 
, Spagna had begun. 

.tIPAMiS (in Persian 5«pahy meaning warriors, and synohy- 
,xnous with oepoy) originally tiic holders of fiefs in 'Cetoal Asia 
who yielded personal military, service to their , superior chief. 

In time the term came to be ^lied td the soldiery furnished in 
theiir own stead. A similar institution existed in Turkey, and 
the ^‘Spahis” were the light irregular cavalry which from the 
time of Sultan Amurath I. (1,52^) down to the beginning of the 
19th century formed the flower of the Turkish army; at one 
period they are estimated to have numbered 130,000. ‘‘ Spahis ” 

IS the term now applied to certain native cavalry regiments in 
Algiers and Tunis,, ofl&cered by Frenchmen. 

SPAIN {Espana), a kingdom in the extreme south-west of 
Europe, comprising about eleven-riiirteenths of the Iberian 
Peninsula, in addition to the Balearic Islands, the Canary 
Islands, and the fortified station of Ceuta, on the Moroccan 
coast opposite to Gibraltar. Each of the two island, groups forms 
me of the forty-nine provinces of the kingdom, Although only 
the first named belongs geographicilly to Spain. Ceuta is 
included in the province of Cadiz. In 1900 the kingdom (ex- 
clusive of its colonies) had a population of 18,607,674, and a 
total area of 194,700 sq. m. it is thus rather more than twice 
the size of Great Britain, nearly 50,000 sq. m. larger than 
Japan, and nearly 85,000 s^. m. larger than Italy and Sicily w 
Exclusive of the Canaries its area is 191,893 sq. m. On all 
sides except that of Portugal the boundaries of continental Spain 
are natural, the Peninsula being separated from France by the 
Pyrenees and on every other side being surrounded by ‘^e sea. 
On the side of Portugal a tract of inhospitable country led 
originally to the separation between the two kingetoms, inasmuch 
as it caused the reconquest of the comparatively populous 
maritime tracts from the Moors to be carried out independently 
of that, of the eastern kingdoms, which were also well peopM. 
The absence of any such means of intercommunication as nayig- 
aWe rivers afford has favoured the continuance of this isolation. 
The precific line pf the western ' frontier is formed for a con- 
sidwable length by portions of the chief rivers or by small 
tributaries, and on the north (between Portugal and Galicia) 
it is determined to a'large extentby small mountain ranges. The 
British Rbck of Gibraltar, in theextreme south of the Peninsula, 
is separated from -Spain by a low -isthmus known as the 
Neutral Ground. , . . 

By the relinquishmott lof Cuba and the cession of Porto Rico, 
the 'Philippine and Sulu Itlands, afid Gnarri, the laargest'Of the 
' ,Ladrones, to tlie United States, as a consequence 
'lofithe war of . 1898; .and i of the remaining Uadrone 

or Marianne Islands, together with ' the Garoline 

and PdeW Island^, tb ^(Germany by a 'tmaty bf the 8th of 
Febniaryi r899, tlie colonial possessions bf .Sparn were 'greatly 
reduced. Apart from Ceuta,- Spain possesses «on the Moroccan 
seaboard Melilla, AlhuCemas, Pdfton de la Gomfera, Jfm and the 
Chaffarinas islets. Besides these "isbkted posts Spam holds 
Rio de O^o, a stretch of liheBahairan coast, and its. hintcfkUid 
lying between Morocco and French Viest Africa ; the Mum 
River Settlements or Spanish lOuinea, situated batwiem French 
Congo and the German edtenv Of Cameroon; Fteiando; Pq, 
Anndbon, Corisco and other islands in the ’Gutf 
Spain. has. given to Fronee the tight, of proTCipptionioverj a^ ojf 
her West African colonies. / 

1.— GMECI41: SuaVBV OfT TSB SPAi««^ KTNCno* 

Phv^cal Feaftfraf*-*-The coast-line on the Mth and nm^hr 
•ywjst ^ 0 steop and rocky. On »the^n<^ thw»are 

current* 

the-west often leaves^ m 1:he rstilltr water lati thea oa^his 
^ obstruction bars. The |«hwbofui«;a^^ bafcwnd 

pr fjhr^-like M^^tionsinthe W. arid N.; 
of where high tides keep the iiilete scoured ; 


here occur the fine matnral iharbours of Fentevedra and Vigo, 
Cbruima and Ferrol. LeSS varied outline but more varied 
in daaracter are the Spdrifeh- Coasts on the sofith and ca^ft. 
The seaboard is generally : flat, iroro the frontier of Fortqgal to 
the wStraits of Gibraltar. Between the mouth of the Rio Xinto 
and that of 'the Guadalquivir the shore is lined by a series of 
sand-dunes, known as the Arenas Gordas. Next follows a 
marshy tract at the mouth of the Guadalquivir known ^as. Las 
Marismas, after whidi the ooastrline becomes more varied, .and 
includes the fine Bay of Cadiz. From the 'Straits i Of Gibraltar 
a bold and .rocky coast continues almojtt to Ga^^alos, a'lktlc 
beyond the fine natural harbour of Cartagena. North of Cape 
Palos a Kne of fiat coast, beginning with the narrow strip which 
cuts Off the lagoon called the Mar Memor from thcMeditiafranean, 
bounds half of the province of Alicante, but in‘its northern half 
this province, becoming .mountainous, runs out to the ibf^y 
headland of Cape de la NAo. -The whole .coast of the “Bay .pf 
Valencia is low and ill provided with harbours ; and aloB(g. the 
east df Catalonia stretches of steep and rPeky coast altemaite 
with others of on opposite character. 

The* surface of ^pain is remarkable at once for its.stxildng contrasts 
and its vast expanses of dreary uniformity. Thpre offe mountains 


rising with alpine grandeur above the 8 now 4 uio,.biit 
often sheltering rich and magnificent valleys at ibm * 

l^se. Naked walls of white limestone tower i above dark 
cork-oak and olive. In other parts, as in -the Basque coutttnr, 4 n 
Galicia, in the Serrania de Cuenca (between the headwaters. of .tpe 
Tacus and those of the Jficaf), in the Sierra de Albanncin (between 
the headwaters of the Tagns and those of the Cuadalaviar), thereat 
extensive tracts of undulating fprest-olad hill country , and almost 
contiguous to these there arc apparently boundless plains, or tracts 
of level tableland, some almost uninhabitable, and some streaked 
with irrigation canals and richly cultivated — hko th^ Kequena b£ 
Valencia. While, again, continuous mountain ranges and broad 
^ins and table-lands give the prevailing character tp the scenpry, 
there are, on the one hand, lofty isolated peaks, such as Monsenv, 
Montserrat {g,v.) and Mont Sant in Catalonia, the ma C^losa m 
Valencia; Moncayo on the borders of Aragon and Old Castile, and, 
on the other hand, small secluded , valleys, such as those , of Viah 

and Olot among the Catalonian Pyrene^. 1 

The greater part of tlio intenor of Spain is composed of a mbleqapd 
bounded by the Cantabrian Mountains in the north and the Sterira 
Morena-in the south* and divided into two by a serioB 
of mountain , ranges stretching on the whole from test 
to west. The northern ludf of the table-land., madc.np * 

0# the provinces, of Leon- and Old Castile, has an.avc^gd ^evatftjm 
estima^d at. about. 0700 ft,, while the southern half, -made up-m 
Estremaduiaand New Castile,. is aUghtly low^—about 2O00 ft. On 
all Bides tfae table-land as a whole is remarkably isolated, and y ce 
the oanses-on its boundary and the river va^eys that lead down 
it to the sunxmadin^ plains am geograp^o^ 
importance. The iseJation on-the side of Por^W has 
mentioned. On the 

valloya farther eoutb, along both of wnich mibtaiy roads iwve Wen 
carried from an early peric 9 , open up communication betwten Leon 
and-thahill country ofGalioia, which explains why this proj^tet^ 
united to Leoiveven before thf conquest of 

The passes across the Cantabrian Mountains in fte north stre fnjj* 
ablv. numerous, and several- of them are crossed by 
two xopst remukable are the Pass of pajares, aciy^ which wirid s 
the mnway from Leon, to Oviedo and the Qijdn, ^ mi'd 

of Roinosalead'w 

by the railway from Valladolid tb Santanto. In its 

bylta mflwaj* tom ^ MW 

Sebastian; the last-named line winds through mewm and romroic 
Aoroe ^ancorbo (in theribi^-eastctf thepiprittC6bfBurgc»)bef^^ 
& tniverses the Cantabrian chain at IdiazabaL 

On thenorth-mstorideart. Whertthe^ge^the^te-Undsw^ 

or leM isolated mountains, some of which have been alreat^ 

, tioo.wttlv tlm Ebro .vaUey «» lormed J«W“. '«mmi 

^StiSe^a^he tri ffl i F**-*"* etortetod <»'l!he'«awt of 13i« 
de .AlJxw«obi. SenwtOa 4* to" 

botww Valycto ' tiii ^ i . . 



[GENERAL SURVEY 


528 SPAIN' 

important boin^? tfce Puerto de Despcftaperros. where the Rio ranges, Alcaraz and La Sagra, rise with remarkable abruptness from 
Magafia. a sub-tributary of the Guadalimar, has cut for itself a deep the plateau of Murcia, where it merges in that of the interior, 
gorge through which the railway ascends from Andalusia to Madrid. The only two important lowland valleys of Spain are those of the 
Between Andalusia and Estrenaadura farther west the communica- Ebro and the Guadalquivir. The Ebro valley occupies the angle in 
tion is freer, the Sierra Morena being broken up into series of small the north-east between the Pyrenees and the central 
chains, table-land, and is divided by ranges of heights proceeding 

Of the mountains belonging to the table-land the most continuous on the one side from the Pyrenees, on the other from the 
are those of the Cantabrian chain, whicli stretches for the naost part base of the Moncayo, into two portions. The uppermost of these, a 
■f ■ umtmtmm BlscEy, but platcau of between 1000 and 1300 ft. abo\'o sea-fevel, is only about 

* ultimately bends round towards the south between one-fourth of the size of the remaining portion, which is chiefly low- 
Leon and Galicia (see Cantabrian Mountains] . A peculiar feature land, but is cut ofi from the coast by a highland tract connecting the 
of this chain, and of the neighbouring parts of the table-land, is the interior table-land with spurs from the Pyrenees. The Guadalquivir 
number of the parameras or isolated plateaus, surrounded by steep basin is likewise divided by the configuration of the ground into a 
rocky mountains, or even by walls of sheer cliff. The bleak districts small upper portion of considerable elevation and a much larger 
of Sigiienza and Soria, round the headwaters of the Douro, separate lower portion mainly lowland, the latter composed from Seville 
the mountains of the so-called Iberian system on the north-east of downwards of a peijectly level and to a large extent unhcallliv 
the table-land from tho eastern portion of the central mountain chains alluvium {Las Marismas)^ The division between these two sections 
of the Peninsula. Of these chains, to which Spanish geographers is indicated by the change in the course of the main stream from a 
give the name Carpctano-Vetonica. the most ensU.‘rly is the Sierra de due westerly io a more south-westerlv direction, 

Giiadarrama, the general trend of which is from south-west to north- Tlic main wAter-parting of the Peninsula is everywhere near the 
cast. It is the Montw Can>etani of tho ancients, and a portion of edge of the table-land on the north, east and soutJj, and hence de- 
it (due north of Madrid) still bears the name of Carpetanos. Com- scribes a semicircle with the convexity to the ca.st. 
posed almost entirely of grauite. it lias an aspect when seen from a There are five great rivers in the Pcninbula, the Tagus 
distance highly charactcri.stic of the mountains of the Iberian (Spanish 7 ‘fl/o, Portuguese Tejn), Douro (Spanish 
Peninsula in general, presenting the appearance of a saw like ridge Duero), Ebro. Guadiana and Guadalquivir, all of which rise in Spain 
{sierra) broken up into numerous sections. Its mean height is about The Ebro alone flows into the Mediterranean, and the Ebro and 
5^50 ft., and near its centre it has three summits, the highest (named Guadalquivir alone belong wholly to Spain ; the lower courses of the 
the Pico de Pefuilara) rising to a height of Oqio ft. The chief passes Tagus and Douro are bounded by Portuguese territory * and the 
across the Sierra are those of Somosierra (4O02 ft.) in the north-cast, lower Guadiana flows partly through Portugal, partly along the 
Navacerrada (5837 ft.), near Pefialara, and Guadarrama (5010 ft.), frontitT. the Tagus rises in the Montes Universale.s on the borders 
a few miles farther south and west; these are crossed by carnage of Tcruel, and flows in a westerly direction until it enters the Atlantic 
roads. The railway from Madrid to Segovia jDasscs through a tunnel below Lisbon, after a total course of 565 m. The Douro (481; m ) 
close to the Guadarrama Pass; and the railway from Madrid to Avila and the Ebro (466 m.) flow respectively south-west to the Atlantic 
traverses the south-wefrteni portion of the range through a remark- at Oporto, and south-east to the Mediterranean at Cape Tortosa, 
able scries of tunnels and cuttings. fiom their sources in the great northern watershed. The Guadiana 

A region with a highly irregular surface, filled with hills and (510 m.) passes west and south through La Mancha and Andalusia 

E arameras, separates the Sjwra do Guadarrama from the Sierra de to fall into Cadiz Bay at Ayamonte; and the Giuidalquivir (360 m.) 

rtedos farther west. This is the loftiest and grandest sierra in the takes a similar direction from its headwaters in )aen to Sanlucar de 
whole scries. Its cuhninniing point,, the Plaza de Almanzor, attains Barrameda. where it also enters Cadiz l.fay farther south. These 
the height of 8730 ft., not far short of that of the highe.st C>antabrian five rivers, as also the smaller Ji'icar and Segura, which enter the 
summits. Its general trend is cast and west; towards the south it Mediterranean, are fully dcBcribe 4 in separate articles. With the 
sinks precipitously, and on the north it descends with a somewhat exception of the Guadalquivir, none of them is of great service for 
more gentle slope towards the longitudinal valleys of the Tormes and inland navigation, so far as they lie within the Spanish frontier. 
Alberche which separate it from another rugged mountain range, On the other hand, those of the cast and south are of great value 
forming the southern boundary of the paramora of Avila. On the for 'irrigation, and the Jficar and Segura are employed in floating 
west another rough and hilly tract, similar to that which divides it timber from the Serrania de Cuenca. The only considerable IsUces 
from the Sierra de Guadarrama in the east, separates it from the in Spain are three coast lagoons— the Albufcra {q.v.) dc Valencia, 
Sierra de Gata, the westernmost and the lowest of the Spanish the Mar Menor in Murcia and the Laguna de la Janda in Cadiz 
sierras belonging to the series. These hilly intervals between the behind Cape Trafalgar (see Murcia and Capiz). Small alpine and 
more continuous sierras greatly facilitate the communication between other lakes arc nimierous, and small salt lakes are to be fouad in 
the northern and southern halves of the Spanish table-land. The every steppe region. ‘ 

Sierra dc Grodds has a road across it connecting Avila with Talavera Geologically the Spanish Peninsula tdhsisis -of a gr^t 

de la Reina by the Puerto del Pico; but for the most part there are massif of ancient rock, bordered upon the north, east and south by 
only bridle-paths acroas the Credos and Gata ranges, and no railway zones of folding in which the Mesozoic and early Tertiary beds are 
crosses either of them, although the line from Plasencia to Salamanca involved. The massif is composed Of Archean, Palaeozoic and 
skirts the SiciTa de Credos on the west. The Serra da Estrella, in eruptive rocks, partly concealed by a covering of Tertiaty strata 
Portugal, is usually regarded as a fourth section in the Carpetano- but characterized by the absence, excepting on its margins, of any 
Vetonica chain. mairine deposits of Mesozoic age. It stretches from GaJicia ami 

Ou the southern half of the table-land a shorter series of sierras, Asturias on tine north to the valley of the GuadaL^iiivir on the 
consisting of the Montes dc Toledo in the cast (highest elevation south, and includes the mountains of Castile, the Sierra de Toledo 
Tejadillas, .4^567 ft.) and the sierras of San Pedro, Montanchez and and the Sierra Morena. The rocks which form it are often strongly 
Guadalupe in the west (highest elevation Cabeza del Moro, 5100 ft.), folded, but the folding is of ancient date an.d strikes obliquely across 
separates the basins of the Tagus and Guadiana. The southern the massif and has had no influence, in determining its outline. The 
system of momitains bounding the Iberian tablo-land — the Sierra massif is in fact merely a fragment of the great Hercypian mountain 
Morpna {q.vi) — is even less oia continuous chain than the two systems systerq which was formed across Europe at the close of the Carboni- 
^t described. As already in tihiatwl, it^ least continuous portion ferous period. During thte Mesozoic’ era this mountain Chain was 
is in the west. In the ea.st and iriiddle bprtion it is composed of a ' sliattered and large pmtions of it sank beneath the seaj and were 
countless qumber of inregulariy di^seq tindulating mountains all covered by Mosozoic aqd Tertiary strata. But other fragments still 
nearly equal in height, rose above the waves, and of these the great massif of Portugal and 

Even moro ipipurtant tb^n the niountaihs bounding or crossing ‘ western Spain was one. Around'it the deposits of tlr^ jhra'ssic and 
the table- land arc those wliich are connected with it only at their Cretaceous seas were laid down ; and during the Tertiary era tliey 
extremities; viz. the Pyr^n^ics {g,v.) in the north-east, the Sierra weto: crushed, togelhter with the -earlier Tertiary beds, ngainst the 
Nevada, (^.v.) and the coast ranges in the south. The tranSverse ancient rocks, and thus formed theiolded zones of the Cordillera 
valleys m the Sierra Nevada open southwards into the mountainous op the south, the hills pf southppi Aragon on the east and the 

longiti^nal vaUey-s of, the Alpujarras [q.v.), into which open also on ! Pyrenees on the north. The intervening plains and plateaus are 
the other s^e the tmusversc valleys from the most easterly of the ncnlr for 'the nibst ^rt coveted' by ‘Tertiaty deposits, which also 
coast sierras, ’tjne S^rra Cohtraviesa and the Sierra, de Aimljara, spread over much 01 the ancient massif, 

These ranges iarfS continued, fatidier west by the SieTra dc Albania an^ Archean rocks are exposed in the north of the Peninsula, particu- i, 
^erra de Abdalajiz. Immediat^y to the west of the last-natacd larly Along -the great l^renean axis, . in Galicia, Eslremadura, the 
sietra is the gorge^of the. Guadalhorce, which affords a passage for Sie^a Morena, the Sierra Nevada and Serrania de Nonda. They 
the railway from Walaga to Cordova; and beyond t|iat gorj?e| to fluj Consist of granites, gneisses aad mica-schists, with talnrschists, 
wMt and .8outh-?vcst. .the Serrania .de Ronda, a mountain group .amphibolites , and crystalline 

dimpult of stretches oiit its* Sicpas in* all dlmtetions.' To .strata are referred, from their included ,{psBus, to the C^nf&mn, 

Spanish gepgiraifeers the coast ranged Jvi^ mentibned ate known didQviciah and ’Saurian systems.' They Mr^^ge thrphik^#!^ 
coUectiv^y as the,^fra peniDerica. not comparable regictt'bf Abdalurik;' Estritoikdhra, CastiW, ^amuiSfea, I-eoft' and 

m altitude with the Renees (highest summit Andto, ii,.i68 ft.) or Asttffiai, And along the fliinkB o£i the Byirenean twtd Cantabrian 
the Sierm Nevada (highest sMxmt Mulhacen, ft.), the Coast chaim They consist <4 slates. greywawjltW» <lWt*i^®® diaba.se8. 
ranges frequently attain an ewanon of over. 3000 ft., and in some OritH, quartzites, shalee , and Umestpnes. referatjle to the DevoniaD 
cases, of aver of the Sierra Nevada two nhEdl system are found in a* few sc^tt^red areas, thtolktgest and mosi 
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foBSiliierous of these occurring in Asturias. The Lower Carboni- 
ferous rocks of Spain constat partly of limestones, and partly of shales, 
sandstones and conglomerates like the culm of Devonshire. It is 
in the cuim of the province of Huelva that the celebrated copper 
mines of Rio Tinto are worked. The Upper Carboniferous is formed 
to a large extent of sandstones and shales, with seams of coal ; but 
beds of massive limestones are often inteicalated, and some of these 
contain Fusulina and otlier fossils like those of the Russian Fusulina 
limestone. The system is most extensively developed in the north, 
covering a con^tarable space in Asturias, whence it stretches more 
or less continuously through the provinces of Loon, Palencia and 
Santander. Another tract, about 300 sq. kilometres in extent, runs 
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from the province of Cordova into that of Badajoz. It is in this area 
that the nnportanl coal deposits of Penarroja arc found. There arc 
other smaller amis containing little or no coal, but bhowing by the 
included plant-remains IIkiI the strata undoubtedly belong to the 
Carboniferous system. 

The Pci-mian is probably repr^ented some of the red sand- 
stones, conglomerates and shales in the Pyrenees, in the Serrania do 
Cuenca, and in Andalusia. The Triawuc system is well developed 
in the north of the Peninsula along the Cantabrian chain and east- 
wards to the Mediterranean. It is composed of red and variegated 
sandstones, dolomites and marls, traversed in some places by 
ophitic rocks, and containing deposits of ^sum. aragonite and rock- 
salt. It thus resembles the Trias of England and Germany. In the 
south-east, however, and at the mouth of the Ebro, limestones are 
found containing a fauna similar to that of the alpine Trias. _ These 
strata are overlain by members of the Jurannic scries, which are 
especially conspicuous in tlie eastern part of the Peninsula between 
Castile and Aragon, along the Mediterranean harder, in Andalusia, 
and likewise along the flanks of the Pyrenees. The Jurassic of 
Andalusia belongs to the -Mediterranean faci^r. of the systmi; the 
Turassic of the rest of Spain is more nearly cllied to that of north- 
western Europe. The Cretaceous system is distributed in four great 
districts: the largest of tliese extends through the kingdoms of 
Murcia and Valencia; a second stretches between the two Castiles; a 
tMrd is fouiid in the Basque Provinces and in Afltuiiaa-, and a 
fourth spreads out along the southei’n slopes of the Pyrenees from 
Navarre to the Mediterranean. The lower members of the Creta- 
ceous series include an important fresh -water formation (^iidstmies 

and 'ciavsl which extends from the Cantabrian coast .through the 
m-ovlnces'of Santander, Burfios, Soria and Logrofio, ^Is njppOTCd 
to ropreBont the English Wnalden series. The higher memtos 
comprise -massive hipjmrite Hmostones, iind in the Pyrenean district 
represenlativds of , the upper subdiviaionu of the system, includiog 

theDanian. ‘ ' - 'w j .t e i 

Deposits of Tertiary. ago cover rallur more than a third ot bpain. 
They 'are divisible into tWo groat scries, according to thcar mode of 
origm in ’the sea' ‘Or -in fresh water. The marhuj Tertiary aocumu- 
lattons -oommoncewitli those that are referable to the Hoceno scries, 
Consisting of nunlmulitio limestones, mads ^coous sand- 
«toa0s: These strata arb developed in the bi^ Of .the Ebn),( And 
in a b<at which extends from Valencia through Murcia and An^u^a 
to’ Gadlai ^ Mwino Miocene detiosito occupy -so^ si^ tamts, 
elspeCialiy on the <m8t of Valencia. ; But most of the aondy Tectia^ 
rocks of ^hat district are Pliocene. The T erti^ stmta of Andalusia 
airb speiciaHy hbtcWoffhy for containing the? native silver of Hcnren^, 
vhicn is found in a I^iocene bed in the form of flukes, nooclos shd 


crystals. But the most extonaive and .Interesting Tertiary accumu- 
lations are tliose of the great lakes which in Oligocene and Miocene 
time spread over so large an expanse of the table-land. These sheets 
of fresh water covered the centre of the country, including th^ basins 
of the Ebro, Jdoar, Guadalaviar, Guadalquivir and Tagus. They 
Itave left behind them thick deposits of -clays, marls, gypsum and 
l-mestone, in which numerous remains of the land-animals of the 
time have been preserved. 

puaternai'y deposits spread over about a lonlh of the area 01 the 
-country. The largest tract of them is to be seen to the south of 
the Cantabrian chain; but another, of hardly interior extent, 
flanks the Sierra tie Guadarraraa, and tpreads out over the great 
pLiin from Maiirid to Cacervfi. Some of these alluvial accumula- 
tions indicate a former greater extension of the wnowlielas that are 
now so restricted in the Spanish sierras. Remains of the reindeer 
are found in caves in the Pyronees. 

EriiT)tive rocks of many dillert nl ages occur in different ports of 
Spain. The most important tract covered by ilieiii is that whicli 
stretches from Cape Orlcgtd to Coria in Estremf.dur,: and .^:>roads 
over a large arci of PovLugal. They liki-wiye appear in Castile, 
forming the sierras of Gri-dos and Guadarri.ma; larther soulii they 
rise in the mount:. ino of Toledo, in fhe Sierra Moniia, and :.cro9s 
lhcprovinc.es ot Cordova, Sevill>\ limlva and liadajo/ as l/.r cus 
Evora in Portugal. Anie.ng l' ■ iiilnor areas occupied by them 
may be csjiecialiy mon.i- 'jsd ilioso which cccur in the J narsx 
districts. 01 rocks inch .1 in the eruptive '.t ries the most abundant 
is granite. Theie occur also quart/.-porj hyry (Sierra Morena, 
l^yri-nees, &c.), diunte, i)()rphyrite, diabase (well developed in tlv 
north of Andalusia, when; il ]days a greal part in the struetnre ot 
the Sierra Morena), opliilc (1 Pyrenees, Cadirh serpentine (forming 
an enormous mass in tlie vSerrania de Ronoa), trachyte, Itpnnrti, 
andesite, basalt. The last four neks occur as a volcanic scrios. 
distributed in throe chief dislncb^ — that of Cape Gata, including 
the Routh-ccist ol Andalusia and the south of iViurcia, that of 
Catalonia, and tin A f)l J-a Mancha. 

C/fiMfl/fl. — In accordance with its southerly jiositaon -and the 
variety in its superficial configuration, Spain presents within its 
borders examples oi every land of cliiuato to be iouiid on the northern 
hemiaphere, with the sole exception of that of the torrid zone. As 
regarefs temperature, the heart of the iabliT'land is characterized by 
oxtiimus as great as are to be met in almoBi any part of central 
Europe. The nortlicrn and iiorth-westeni maritime provinces, on 
the other hand, have a climate as equable, and as moist, as that ol 
the we.st of England or Scotland. ‘ , 

Four zones of climuic are distinguished. The first zone is that 
of the table-land, with the greater part of tlie Ebro basin. This is the 
zone of the greatest extremes of temperature. Even in summer the 
nights arc often decidedly cohl, and on the high paramcras it is not a 
rare thing to see hoar-frost in the morning. In spring cold, wetting 
mists occasionally envelop the land for entire days, while in summer 
the sky is often jicrfoclly clear for weeks together. At all seasons 
of the year sudden clianges of lemperaluro, to the extent of from 30" 
to 50^^ F., arc not inlrequenl. Tlie air is extremely dry, which 
is all the more keenly felt from the fact that it is almost constantly 
in motion. At Madrid (2150 ft. above sea-level) it freezes so hard 
in December and January that skating is carried on on. the sheet of 
water in the Buen Rotiro; and, as winter throughout Spain, except 
in the maritime provinces of the north and north-west, is -the season 
of greatest atmospheric precipitation, snowfalls arc iroquent, though 
the snow seldom lies long except at high elevations. The summeirs, 
on the other liand, ore not only extremely warm but almost rainless, 
the soa-winds being deprived of their moisture on the edge of toe 
plateau. In July and August the plains of New Castile and Estre- 
madura arc sunburnt wastes; the roads are several inches deep with 
dust; the leaves of the few trees lare withured and discolour^; the 
atmosphere is tilled with a fine, dust, producing a haze known as 
ccUina, which converts the blue of the sky into a dull grey. In the 
greater pact of the Ebro basin the heat of summer is even more 
intoiiso. The treolese mostly stoppo-like valley with a bright- 
coloured soil acts like, a concave mirror in reflecting tho sun’s vAys> 
and, moreover, the mountains and highlands by wliich the valley is 
enclosed prevent to a. large extent .Uio .access of winds. 

The second zone is that of tho Mediterranean provinces, exclusive 
of those of the extreme aouth. In tins zone the extremes of tcan- 
peraturc arc less, though tlie summers here also are warm, and tthe 
winters deoidocily cool,. csiwciaXly iu iltei nprUveast. H . H 

The aoiithcim zoiioy to which the name of African has been grven, 
embraces the. whole of Andalusia as kvr a$ the Sierra Morena, the 
aouthern half of Murcia and Ihn provhioe of Alkauto. In this zone 
there prevails a, gonuixio sub-tropical oUmote, witlioxlrflmely wwm 
and ttlmoat rainkos suminors . smd mild, winters, the temperature 
luvrdlyfover sinking below fregsbig-poinU . The hottest, jiiuxt of -the 
region, ri not the most southerly distriot but tlic brightrcolQiiMiod 
steppes of the coast of Granada, and tho plowis and hiUj.termces 
of ms tsoutb^east coast from lAlmoria to Alicante... Stsow and 
frost are here hardly known. It is said that at Malaga snowifaUs 
only about once in twenty-five yearn* I'ho winter, in: iaut, is itho 
SeosOn-df the brightest vegetation ; after the long drouglvt of summ^ 
the surface gets covered once more in late autumn with a fresh 
gtoeh y«ried%^h bri^htvoelcmtod so it the 
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vdmio ivintsr thrcmg^^ On the t/Oxet hand, the eastern part of 
this zone is the part ol 'Spain which is liable to be visited from 
-time to time by tae scorching ievicJu, the name given in Spain to the 
sirocco, as W0U418 by the soiano, a moist and less noxious east wind. 

The iourtlL sone, that of the north and north-west maritime 
pxovincea, presents a marked contrast to all the others. The 
temperature is mild and equable; the rains are abundant all the 
year round, but fall chiefly in autumn, as in the west of Europe 
generally. Hoses bloom in the gardens at Christmas as plentifully 
as in summer. The chief drawitock of the climate is an . excess of 
rain in some parts, especially in the west. .Santiago de Com^stela, 
for example, has one of the highest rainfalls on the mainland of 
Europe (see table below). 

The figures given in the following table, ^ although based only on 
data of short periods (from 3^ to 20 years), will help to illustrate the 
preceding genera! remarks. Greenwich is added for the sake of 
comparison. 


Station. 

Keisht 

Mean Teuiporatme, F. 

Rain. 

jnf««t. 

Jan. 

July. 

Yaar. 

tnehaa. 

Table.land«,ne(J^“^^ ! ! 

fSan Fernando 
Southern rent { maiaga . . 

Mediterranean TMurcia . . 

zone iMahon . . 

Northern mari- ’ ; 

time zone [ 

Greenwich . 

2600 

2150 

90 

75 

140 

50 

750 

750 

0 

37 

41 

52 

54 

49 

52 

46 

43 

45*5 

39 

ft 

73 

70 

75 

79 

79 

77 

70 

66 

66 

63 

0 

53 

f* 

(>3 . 
70 

(^3 

st 

54 

55 

50 

19 

15 

30 

14 

27 

46 

66 

25 


Flora. — The vegetation of Spain exhibits a variety in keeping 
with the diflerences of climate just described. The number of 
endemic species is exceptionally large, the number of monotypio 
genera in the Peninsula greater than in any other part of the Mediter-i 
ranean domain. Tlie endemic species are naturally mo.st numerous 
in the mountains, and above all in the loftiest ranges, the Pyrenees 
and the Sierra Nevada; but it is a peculiarity of the Spanish table- 
land, as compared with the plains and table-lands of central Europe', 
that it also possesses a considerable numb^ of endemic plants and 
plants of extremely restricted range. This fact, however, is also 
in hiurmony with the physical conditions above described, being 
explained by the local varieties, not only of climate, but also of 
soil. Altogether no other country in Europe of equal extent has 
BO great a wealth of species as Spain. According to the Prodromus 
^rae hispanicae of Willkomm and Lango (completed in 1880), the 
number of species of vascular plants then ascertained to exist in the 
country was 5096. 

Spain may be divided botanically into four provinces, correspond- 
ing to the four climatic zones. 

In the table-land province (including the greater part of the 
Ebro valley) the Bora is composed chiefly of species characteristic 
of the Mediterranean region, and largely of species confined to the 
Peninsula. A peculiar character is imparted to the vegetation of 
this province by tho growth over large tracts of evergreen shrubs 
and forge herbaceous plants belonging to the Cistineae and Labiatae. 
Areas covered by the Cistineae are known to the Spaniards as jarales, 
and are particularly extensive in the Mancha Alia and on the slopes 
of the SiWa Morena, where the ladanum bush (CirfM tadaniferus) 
is specially abundant; those covered by the Labiatae are known as 
Umiliares (from ^icmilloy thyme), and occur chiefly in the south, 
south-west and' east- of the table-fond of New Castile. In the central 
parts of the 5wime table-fond huge thistles (such as the Onopovdum 
nervosum) , centaureas, artemisias and other Compositae are scattered 
in great prerfusion. Prom the level parts of these table-'fonds trees are 
almost entire^ absent. On the lofty parameias of Soria and other 
parts of Old Castile the vegetation has an almost alpine character. 

The southern or African province is distingnished chiefiv bv the 
abundance of plants which have their true homo in North Africa 
(a fact explained by the geologically recent fond connexion of Spain 
with that continent), 'but is also remaricable for the occurrence 
within it of numerous Eastern plants (natives of Syria and Asia 
and plants belonging to South Africa and the Canaries, as 
as tiaiives of tropioai America which have become naturalized 
here (se^ In the maritime parts of Malagaand Granada 

^JIlAliriOBt tropical richness and brauty, wtule in 
| 4 pd Akneria the aspect it truly African, fertile 
‘ he midst of rooky deserts or barren- stapes. 

1, consisting mainly of low shrubs with fleshy 
htfla cfiihmoides, Ac.), covers the swamps !of the 
he^ salt-marshes of the 4K)uth-we5t coast Every- 
dy ground are to be seen tall thickets of Atunko 

nm proviitoe is that in whfch the vegetation 
clod^M^h that of southern Franoe and the lowlands 


the vege( 
^iaveia) 
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of 4 :hfi Mediterranean region generally. On the tower sk^s of the 
mountains and on allthe parts left uncultivatedithe prevadling form 
of vegetation consists oia dense grriwth of ahntbs with < thicAcmthery 
leaves, such as are known to the Erench as iwagi«ss,J<to>*tlie Italian.^; 
OQimacehde, and to the ^aniards as 6070, shrubs* Which, how- 
I ever much they resemble each other in external appearance, oetong 
botanically toa great variety *of families. 

The northern maritime piovince, in accordance with its climate, 
has a vegetation resembling that of central Europe. -Here only 
are to bo found rich grassy meadows covered ' with flowars such as 
are seen in English fields, and here only do forestsof oaki beech and 
chestnut cover a large proportkm of * the area. The > extraordinary 
abundance of ferns (as in western France) is likewise characteristic. 

The forest area of Spain is relative^ small. The whole extent 
of forests is estimated at little more than million acres, or less 
than 6 % of the area of the kingdom. Evergreen oaks, chestnuts 
and conifers are the prevailing trees. Tlie cork oaks of the southern 
provinces and of Catalonia are of immense value, but the grove.s 
nave snfiered greatly from the reckless way in which the produce 
is collected* Among other characteristic trees are the SpanisJ) 
pine {Pinus htspamca)^ the Corsican pine (P. Laricio)^ the Pin.sano 
fir {Abies Pinsapo), and the Quercus Toisa, the last belonging to the 
slopes of the Sierra Nevada. Besides the date-palm the dwarf-palm 
grow.s spontaneously in some parts of the south, but it nowhefle 
makes up a large clement of the vegetation. 

The Spanish steppes deserve a special notice, sinco they are not 
confined to one of the four botanical provinces, but are found in 
all of them rexcept the last. Six considerable steppe regions are 
counted : (i) that of Old Castile, situated to the south of Valladolid, 
and composed chicly of hills of g3msum; (2) that of New Castile, 
in the south-east (including parts of La Mancha) ; (3) the Aragonese, 
occupying the upper part of the basin of the Ebro ; (4) the littoral, 
stretening along tnc south-east coast from Alicante to the neighbour- 
hood of Almeria; [5) the Granadine, in the east of Upper Andalusia 
(the former kingaom of Granada); and (0) the Baetic, in Lower 
Andalusia, on both sides of the valley of the ] enil or Genii. All of 
these were originally salt-steppes, and, where the soil is still highly 
impregnated with salt , ha ve o nly a sparse cove rin g o f sfa r u bsvmosdy 
members of the Salaolaceae, with thick, meyish grocm; often dowhy 
leaves, A difierent aspect is presented by the grass steppes of 
Murcia, La Mancha, the plateaus of Guadix and Huescar in the 
province of Granada, &c., all of which are covered chiefly with the 
valuable esparto grass {Macrockloa imacisstma). 

Fauna . — The Iberian Peninsula belongs to the Mediterranean 
sub^remon of the Palaearctic region of the animal ksngdom. The 
forms that betray African affinities are naturally to be found chiefly 
in the south. Among the mammals that fall under this head are 
the common genet {GentUa v%Ugaris)y winch extends, howevori 
pretty far north, and is found also in the south of France, the fallow- 
deer, the porcupine (very rare) , and a species of ichneumon {Herpestes 
Widdringtonii), which is confined to the Peninsula, and is theionly 
European species of this. African genus. The magot or Barbary> a^e 
{Jnuus eoaudatus), the sole species of monkey still (found wild in 
. Europe, is also a native of S]Min, but only .survives on the rock of 
Gibraltar {q.v.). Oi the mammals in vihioh Spain shows more^affinity 
to the fauna of central and northern Europe, some , of the mcist 
characteristic arc the Spanish lynx {Lynx pardtnus)^a. species confined 
to the Peninsula, the Spanish hare .{Lepm enadritensis), and the 
species .mentioned in the artiefo Pyrbneu. The birds of Spain 
arc very numerous, partly because the -Peninsula lies in .thefxonte 
of those birds Of passage whaffi cross irom Africa to Etitope or 
Europe to Africa by way of the Straits of Gibraltar. Many species 
brionging to Central Europe winter in Spain; oapecially on theiSDUthr 
eastern coasts and in the valley .of the Guadalquivir. * Innumerable 
snipe arc killed in the Guadalquivir valley and rbeOtight ito the 
market of Seville. Among the birds iof pr^ may )be mentioned^ 
besides the cinereous and b^ded vultures, the Sponislnvfulture 
occidental 4 s)s the African or Egyptiam vulture {NeOpkren peeenop- 
terus)y which is found among w the .mountains of the PeiBtinsiffo^ 
the Spanish imperial ea^ {Aqtiila Adalbert), the short^toed! eagle 
{Circatius gallicus), the southern eagle-owl {$ubo athmienm)^ and 
various kites and falcons. Among gallinaceous birds besides the 
reddegged partridge, which is met with everywhere on thestieppes, 
there are found also ^ Pterocles alchita and P. aeenariusi andatuong 
the birds of other orders are the southern shrike {Lanim nmidion^ 
alis)f the Spamsh sparrow {Passer sydusus), and othe ldue magpie 
{Cyemepica coofiiL The last is highly remarkable on aficounsiof 
its distribution, it being confined to Spain while the species; iWt 
. (flossy allied to it [Cytmopica cyunen) bdongs to the east off Alia. 
The muningO'is found native in tfae Baleanc Islands land on the 
southern coasts, and a stray spechaen is oocasioinally eeen^ton 
the tatde-land of New Castile. Ottojfirds peculiar to .the liokith 
are two species of quails, the Andalustan hemipode 
confined to the plains of Andidusia, theeCutfatni aheanwater {Pufpnus 
.Diwsreus)y and other water>-bird& : Ampfafbiaae and ircptitojiflgt 
pi^cuuuiy numocouB in* the southern provinces; tandiiame!^ tihesf 
the most remarkaUe are the large sooui'^ or eyediEmudfiLescyki 

* As dfotu^uished aim, 

itroeg. ' , ■>' Mc.j.u. , -j '’j'i/.,'; 
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QCellata ) , wlucb, sonvetuacs a^ttaii^ ^ v^cy-ftbunda^t 

Hatydactylm saccicuhri ^ Wgr/^yj^mplastjaena Ifilanus cintrsu ^)^ 
imc Ettfopet^ pqncI-tQrtQj«e..(^^ii^ «ur^^a^)„^;aqd fmdthor speoio^, 
Bmys Sip ^ uh , Ii^ectfli^ is jr^alrlubly a^ncUnt and vari(»4 
More tban 35Q species Q|j|pu,tt^9ies, u^ny u£ ibem endemic, have 
been eonnie^i in tbe pro^we of ^Madrid abnu. Besides tbe ordinaty 
European scoipip^, ^bich is gbne:[^al in soi^tUem ‘Europe, tborc u 
anotner fipeoi^/.the sting q£ which ds’ said to.{be still -moire severe, 
foui^ phiedy in llie basin of the Ebro. Trout abpn&d in the moun- 
tain streams and ldlccs,bb*bcl and many other, ppecies of iC>jn‘md4W 
in the rivers of the plains. For the sea faufia,^ee uhder Fishwm 
below. 

Tertittrfial Divisims afd Pc ^ piilaHoH. ^¥or 
administrative purposes the hitlgdom of Spain 
has since 1^33 been divided into forty-nine 
provinces, forty^seven of - which belong -to ^the 
mainland. Before T833 the mainl^ was 
divided into tliirteen provinces, dlso enunn 
rated below, which took their -names fro; 
the andetit kingdoms and principalities uout df 
which ‘the modern kingdom was ' builf tip. All 
the coiltineiital provinces^ ancient and modern, 
as also «the Balmric Islands, Canary Islands, 

AniKybon, Ceuta^ Corisco, the Chaffarinas, 

Fernando Po, the Muni River Settlements and 
Rio de Oro are described in separate articles. 

It is probable that the population of Spam 
attained its height during the early Roman 
Empire, when it has been estimated, though 
of course on imperfect data, to have numbered 
forty -or fifty millions. The best evidence of a 
dense population in those days is that afforded 
by the specific estimates of ancient writes 
for some of the larger cities. The population 
of Tarraco (Tarragona) was estimated at 
milKons, and those of Nova Carthago (Carta- 
gena), Italica (Sevilla la Vieja), and other cities 
at several hundreds of thousands. Emcrita 
Augusta (M6rida) had a Roman garrison of 
90,000 men, which also implies a large popu- 
lation. 

The first Spanish census was made in 1594, 
but some of the provinces now included in the 
kingdom were not embraced in the enumera- 
tion, so that the total population assigned to 
Spain within I its present limits for that date is 
obtained by adding the< results of enumerations 
at different dates in the provinces then ex- 
cluded. The total thus arrived at is 8,206,791. 

No other census took, place till 1787, when 
the total 'was found to be 10^268,150; and 
l^s eenstts was followed by another in 1797, 
when thepopulation was returned as 10,541,221. 

Various estimates were jxiade within the next! 
adxty years, ^but > tfaae' oenoos of 1857 -proved 
some Of' these estimates must have been 
p^tly bdk)w ihe truth. The total population 
theaaaeeetained tooxisUnSpaui was 15^464,^0, 
afi^inorease^^f mot much fless than 50 % since 
theeeusus Of T7197. ‘Between i«j7 and t877 
the .pppulation increased to 16^,631^^^ and py , 
tlift97 itt. had risen to 18,132^75. .The annual 
mte iaeroMe during this f»eriod of forty 
years wks'lefti than^^i^ %,'dritwcr' than'tb^ 
of ahy^dther/Europea^ state,, e^o^t Trance, 
in tha^later. yeairs rof the xgth -eentjury* The 
eeiwas'^of j'9oo,'ihoww^, 'showed^^th^ 
anOuttl 

and 1900^. to ni#^y 

amonsst.- Thia ^inavi be /explained, partly; 
by the giwwth of hnlimng and eertehi othel^ 
industii^s, pai^,: reebpc^ve»‘ 

pnwiei: the- Sp^h ,p^ple, 

adiibttBdiafeer waiM&eimc^ nntabta mmo ^ 






of which M abova7ipentaqped^netr4n(2rease>(4/n^ b 5 o% 
•between 1797 and sf^,7, ,. 4 ef^ite ..the Napoleomc < iK^asion 
and; other disastrous wars^ .-lA similar tho^h > milich^ smaller 
acceleration .in the mmual ^rajte ibf , linorease after the Caxlist 
Wars of 1874-76 is largely (attributable to the pro^erity 
caused by railway development .-between 1877 and 1887. .It 
would ;be unjustifiable to assume from ’the inadequate data 
available that the Spanish people retains the vitality whjjjh 
characterked it from 1797 to 1857. It is, howevw, cl^r from 
the census returns that at the beginning ^of tiie aoth century 


A'tea and Population of the Fortner and Prrsent Protfintes . 


Vroviaoes. 

Area in 
sq. m. 

)New .Castile. • • • 

■ Madrid . • . • 

Ouadalajara . • • 

Toledo • • . » . 

Cuenca . • • . 

C&iidadiReai • • • 

Old Caililo , . . . 

27(935 

3,084 

4,676 

5.919 

6.656 

7.620 

25.372 

5.400 

Burgos .... 

ILogtofio .... 

1.946 ‘ 

^tander . . . 

2,108 

Avila ..... 

3,042 

Segovia .... 

4.635 

Soria .... 

3.983 

Palencia .... 

3.256 

ValladoUd . . . 

2,922 

Asturias .... 

4.205 

Oviedo .... 

4.205 

Leon 

14,862 

Salamanca • . . 

4,8*9 

Zamora .... 

4.097 

Leoti ..... 

5 , 93 fi 

Estreznadora ... 

16,118 

Badajoz- . • . « 

Cicerea • • •• *; 

6,451 

7,667 

Galicia 

«;254 

Oorunna (Coruda) . 

3.031 

Lugo’ .... 

3.814 

Or^se .... 

2.694 

Pontevedra . • . 

1.695 

Andalusia (Andala9ia) . 

33.777 

Alxneiria .... 

3.360 

Granada • . • • 

,4.928 

Malaga . . • • 

2.812 

Cordova • . • . 

5.299 

jaen ... . . , 

Cadiz (wtth Ceuta) • 
■Seville . . . . 

5^03 

2,834 

5.428 

Muehra « . • • 

3r9J3 

'Valenda . . . .^ 

«i830 

'Oastdldzt^de la Plana ^ 

^-*',495 

'Vatericia . . . : 

4.X50 

' Alicante . . . • 

x2,-p85 

Murcia ... • ,« 

*0.190.' 

(lAlbacete .... 

<5.737 

Mureia . . • / 

4453 

' Cdtakmia • • . • ' 
'Lb^ida . . . - . - 

:sa,ia7 

4A90 ' 

'^’Gerona . » * 9 ’ 

^Bateeldna • • 

2,364 ^ 
{.2,968 

Tarragona • • < 

■■.505 

Aragon . . » . • t, 
.Hiiesca . • ,• 

i8,29A 


8,/f® 

5,7»o 

'Navanse /(Navarra). ^ 

>4«15 

.’•Navarte ■ -i- 

■:4,®SI5" 

'Bawue prdvhicoff' , , ' 

■ W ' 

: (Vtoesyd) , ,, 



Alavzi^ . .. 


Balearic iiidandp ; -.n 

■ MU 

' iGahgTyiRiiahds ■ 

f •'•Winy-' 

' ■'■■'WHO' 

:H4,^ 


Pop., 1837. 


*.477.9*5 

475.785 

199.088 

32:8.7.55 

.«aa959 

244,328 

1,609.948 

333.356 

*7^812 

2*4441 

164,039 




;.97o 
244.023 

3a4.5B9 

524.529 

861.^34 

263^516 

2491162 ^ 

348.756' 

797.*-*5 

404,981 

302,134 

*.776.879 

55^.089 

424,186 

37*.8i8 

>428,886 

2,937483, 

3<5.604 

444.629 

451.406 

351.536 

345.879 

3)90.192 
463,486 
^74.39* 
1^46,485 
^260,9x9 
1606, 608 ' 
378/958 
582.087 
2oi;tr8 
:^o ;969 
.1,632,29*^ 
306*994 i 
310.970 
7«gr.784^ 

. 3«H S»»3 

atom ' 

,.,(l97.4»a 

"'■4*S.470'’'l 




Pop., 1887, Pep., 1900. 


*.778. *55 
685,484 
1205)040 
356^3^ 
046^1 
12^,242 

Tt83.43^ 
249, rt6 
^95.321 
*55.927 

157.0D8 

189,349 

271,162 

>615)844 

615/844 

'984.7** 

320,588 

174.890 

389,133 

476473 
332.4** I 

i; 967.239 
635^527 > 
4581076 

415.137 

‘^78/599 

345.929 

482.787 

.525if9i5 

44883, 

, 428,152 
423.261 

535.687 . 

5140,067 
,1.461,455 
091*952 V 
. 73 o; 9 i 6 
437/685 

726^8*3 
ihvp ; 

flCl836,S39; 

19676^1 

rsitiwa 

348/6061 f 



■) 3I9M94 
•' 884 / 8 io'' 


IS 


Ij 923 c 3 IO 

775.034 

200.1 8t> 

576,814 

.249,896 

3217580 

x.Tfi 

33 

*89:376 

176.*>93 

100,45^ 

139.243 

150,462 

192.473 

278,561 

027,0^ 

627/069 

982,393 

sw.r^s 

882*420 

520,246 

>362,164 

)i‘i98o,5i5 

853^550 

483.386 

404/3** 

457<2<»2 
3.5^2:666 
3S9.oii, 
.494460 
511.^9 , 
455.?59 

474,490 

454,659 

555igS6 

260^8^0 

l 4587 tS 33 

310,828 

806,556 

i47Ql*49{i 

181^,864'’ 

■! *99,449. 
-<,«l 34 idMil 
’ 'iJ 3749 M'' 


Pop. per 
-eq. m., 
1900. 




T 7 ; 66 r;i 5 ^ 

rfirh — nrir 


»79T7 

>.'.sa4».3' 1 

•*94?3,: 

'80*0 

. M ’ 5 ' 

,v 4^32;4 t 

, 3355*3 

>->134^ 

K49ig 

/«2W 

u i JSfiO^O.- 
^xii i mWKi ' 

! 4tfM(i4,i| 449-5 

' ■" ir r 


' ’f4SW'' 

; ' 446 ^«or'^ 

397M9 

'»(io3t396 i| 
3 xs; 36 i:ii 


,6018 

13**3 

41*8 

6 j *6 

• 37^6 

442'2 

70‘3 

6 x ^8 

97‘3 

130-9 

65*9 

60*4 

377 

59*1 

93*3 

I49-I 

*49’* 

66»1 

67-2 

65*0 

547 

6i‘6 

47’2; 

X75'8 

• 2x4*2 

• 122*0 
150*1 

•’.269*8 

106*8 

-.B-t 

91 ‘2 

s;i 

, 66 ‘? 


, ,95?8.- 



[GENERAL SURVEY 


SPAIN 


the nation was well able to make good the numerical losses 
involved by a serious war; that its numbers tend to increase 
steadily; and that the rate of increase has hitherto shown a 
marked acceleration in periods of commercial expansion. 


The estimated area and population of the Spanish possessions 
in Africa, exclusive of Ceuta, are shown bolow : — 



Area in .sq. m. 

Pop. 

Rio de Oro 

70,000 

130,000 

Muni Rivur Settlements .... 

9,800 

140,000 

FornR,n lo Po, Annohon, Corisco, &c. 

800 

22,000 

Molilla, llni, iitc 

40 

15,000 

Totals . . . 

80,640 

307,000 


Its extraordinary lack of population differentiates Spain from 
every other country possessed of equal natural advantages and an 
historic civilisation. Spain occupies an unsurpassed geographical 
position; its resources are rich, varied and to some extent im- 
exploitcd; its inhabitants include the Basques and Catalans, noted 
for their commercial enterprise, and the Galicians, noted for- their 
industry. Nevertheless this country, which appears, more- than 
2000 yoats ago, to have suppOTted a population nearly thrice -as 
numerous as its present inhahitants and larger than that of the 
United Kingdom in 1901, is almost as thinly peopled as the most 
deserted province of Ireland (Connaught 94*5 inhabitants per sq. ni.). 
The depopulation of Spain dates certainly from tlie Moorish con- 
quest, possibly from the earlier Visigothic invasion. The Moors 
decimated the native population; when tlicy in turn were expelled, 
the country lost not only a numerically large section of its inhabitants, 
but the section best able to develop its natural wealth. The wars 
of the iGth, l7tli and 18th centuries, and the vast potentialities of 
fortune which dri-w men to the Spanish colonies in America, caused 
a further serious drain upon the population. 

Ab regards the distribution of population between town and 
country, Spain contrasts in a marked manner with Italy, Spain 
having but few large towns and a relatively large country population. 

Communicaiions, — The communications in Spain were greatly 
improved during the iqtli century. In 1808 there were little more 
tlian 500 m. of carriage roads: in' 1908 the aggregate length of the 
state, ‘provincial and municipal roads was about 40,000 m. But there 
are still many parts of the country where trade— and especially 
mining — is retarded by the want of good roads. In the mountainous 
districts, where there are only narrow paths, frequently rather 
steep, it is still not uncommon to meet long trains of pack-mules, 
which, with ox-carts for heavier goods, constitute the sole means 
of transport in such regions. 

Railways have made great advance since the middle of the igth 
century. The oldest line is tliat from Barcelona to Matard, 17^ m., 
which was opened on the 28th of October 1 848. From 1 850 onwards 
the rate of construction increased apace, and during the last decade 
of the 19th century about 205 m. were opened to traffic every year. 
In January igio, 9020 m. had been completed, and the whole kingdom 
was covered by a network of railways which linked together all the 
principal towns. The Spanish railway system at this time com- 
municated with the French at Irun and Portbou, west and east 
respectively of the Pyrenees; and with the Portuguese at or near 
Tuy on the northern frontier of Portugal, and near La Frcgeneda, 
Ciudad Rodrigo, Valencia de Alcdntara and Badajos on the E. All 
the Spanish railways belong to private companies, roost of which 
have teceivod state subventions, and they will fall in to the govern- 
ment mostly at the end of ^ years. In granting a concession for 
a new railway the practice is to give it to the company that' offers 
to ctmstruct it with the lowest subvention. For strategical reasons 
tile Spanish gauge was made different from that of France; and 
military conSdferations long postponed the construction of any 
railway across the Pyrenees. The roads which wind through tjhe 
Pyrenees in northern Aragfon, Navarre and Catalonia had long b^en 
the channels of an important traffic, although great inconvenience 
was caused by the snow wJrich blocks the passes in wiattcr. .In 
1882 the French and Spanish governments proposed to overcopie 
this .obstacle by constructing two rail^yays: one from> Huesca to 
doron, ftiroagh the Canfianc Pass, and through an international 
tunnel whi^h l^ras to be built at Somport; the other from tlie Ari^ge 
railway syatdin to the Spanisth northern system in the province 
of L6rida. The first line was completed on the Spanish side* as far 
as Jaca, the second was 6nly surveyed; both were opposed by the 
ministries bf in the tivo countries concerned. The matter 
was taken op at the beginning of the.Mth ^pntury by M. Delcass^, 
the French minister for ioreign affai|S|;n#A on the t8th of August. 
1904 a convention was signed provji^g for the construction of 
(i) the Huesca^Oloron lino, (a) a unf.,uroin Ax les Thermes in the* 
Aritee to RipoU in Catalgi^, 13) a line from St Girons in the Arifege * 
to Sort, and thence Ip the Spanish government agreed 

to fihlsh the LSrida-Sort»lollo« by 1915, and the Noasera Pallaresa 
valley was chosen aafthe route from Sort to the frontier, where 
junction with ttae'.iYnnch -railways would be ^ected through ^he 
PortdeSalau. schemes wereeati 6 ed 4 ii 1904 by the Cortes 


and the French Chambers. Seventy per cent, of the railways of Spain, 
and an even larger proportion of tM tramways and narrow-mugo 
railways, especijdly in mining districts, have been constructed and 
worked with foreign capital. The postal and telegraphic services 
have been placed on the same footing as in other ci>alized countries. 
In 1907 the number of letters and post-cards carried in the inland 
service was 133,201,000, in the international service 44,219,000. 
Tlie length of state telegraph lines increased from 6665 m. in 1883 
to 20,575 m. in 1903. In 1907 tliere were 84 urban telephone 
systems and 71 inter-urban circuits. 

Agriculture. — Agriculture is by far the roost important Spanish 
industry. In general it is in a backward condition, and is now much 
less productive than in the time of the Romans and again under 
the Moors. The expulsion of the latter people in many places 
inflicted upon agriculture a blow from which it has not recovered 
to this day. Aragon and Estremadura, the two most thinly peopled 
of all the old provinces, and the eastern half of Andalusia (atove 
Seville), have all suffered particularly in this manner, later occupiers 
never having been able to rival the Moors in overcoming the sterility 
of nature, as in Aragon, or in taking advantage of its fertility, as in 
Andalusia and the Tierra de Barros. In some districts the imple- 
ments used are still of the rudest description. The plough is merely 
a pointed stick shod with iron, crossed by another stick which serves 
as a share, scratching the ground to the depth of a few inches. But 
the regular importation of agricultural implements betokens an 
improvement in this respect. In general there has been consider- 
able improvement in the condition of agriculture since the introduc- 
tion of railways, and in every province there is a royal commissioner 
ciilrusted witn the duty of supervising and encouraging this branch 
ot industry. Among other institutions for the promotion of agricul ■ 
tute the royal central school at Aranjuez, to which is attached a 
model farm, is of special importance. Of the .soil of Spain 79*65 is 
classed as productive; 33*8 % being devoted to agriculture and 
gardens. 20*8 to fruit, 19*7 to grass, 3*7 to vineyards, and 1 *6 to olives. 
The land is subdivided among a very large number of proprietors ; 
ov.er 3,400,000 farms or estates were assessed for taxation in 1905* 

The provinces in which agriculture is most advanced are those 
of Valencia and Catalonia, in both of which the river valleys are 
thickly seamed with irrigation canals and the hill-slopes carefully 
terraced for cultivation. In neither province is the soil naturally 
fertile, and nothing but the untiring industry of the inhabitants, 
favourcid by the rivers which traverse the province from the table-land 
of New Castile and the numerous smalt streams {nacimientos) that 
issue from the base of the limestone mountains and by the numerous 
toirents from the Pyrenees, lias converted them into two of the 
most productive regions in Spain. In the Basque Provinces and 
in Galicia the cultivable area is quite as fully utilized, but in these 
the difficulties are not so great. The least productive tracts, apart 
from Aragon and Estremadura, are situated in the south and east 
of New Castile, in Murcia, and in Lower Andalusia — ^the marshes 
or marismas of the lower Guadalquivir and the arenas gordas between 
that river and the Rio Tinto. By far the greater part of the 
table-land, however, is anything but fertile, the principal exceptions 
being the Tierra de Campos, saia to be the chief corn-growing district 
in Spain, occupying the greater part of Palencia in the north-west 
of Old Castile, and the Tierra de Barros, in the portion of Badajoz 
lying to the south of the Guadiana in Estremadura. 

Except in Leon and the provinces bordering on the Bay of 
Biscay and the Atlantic, irrigation is almost everywhere necessary 
for cultivation, at least in the case of certain crops. Almost all 
kinds of vegetables and rarden-fruits, oranges, rice, hemp and 
otiier products are generally grown solely or mainly on irrigated 
land, whereas most kinds of grain, vines and olives are cultivated 
chiefly on dry soil. The water used for irrigation is sometimes 
derived from springs and rivers in mountain valleys, whence it 
is- conveyed by long canals (acequias) along the mountain sides 
and sometimes by lofty aqueducts to the fields on which It is to 
b« used. Sometimes the water of entire rivers or vast artificial 
reservoirs {pdntanos) is used in feeding a dense network of canale 
distributed over plains many square miles in extent. Such plains 
in V^encia and Murcia are known by the Spanish name of huertas 
(gardens), in Andalusia by tlie Arabic name of vegas, which has 
the same meaning. Many of the old . irrigation works— -such as 
those of the plain of Tarragona— date from the time of the Romans, 
and many others from the Moorish period, while new ones are still 
being laid out at the present day. Where no running water is 
avaiuible for irrigation, water, is often obtained from wells by means 
of waterwheels (norias) of simple construction. In most cases inch 
wheels merely have earthenware pitchers attached to their circumfer- 
ence by means of wisps of esparto, and are turned by a horse har- 
nessed to a long arm fitted to a revolving shaft. In recent years 
many artesian wells have been supk for irrigation. In all, about 9 % 
of the entire surface of Spain i^s artificially watered, but in 1900 the 
government adopted plans the construction of new canals and 
reservoirs on a vfiist sCate. The system was designed to bong a 
greatly increased area of arid or seim-rarid land under irrigation. 
The irrigated portions , qf the £bzo and Tagus valleys yield twfdve 
as large a crop acre as the unlrrigated. 

Cereala constitute the principal object of cultivation, Sfid amoitg 
these wheat ranks fifst, tbs nent in iffiportanoe bring 
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chief fodder of horses and males. Both of these grains are cultivated 
in all parts, but chiefly oh the more level districts of the two Castiles 
Orala. plains of the Guadalquivir 

basin. Oats and rye are cultivated only in the higher 
parts of the mountains, the former as a substitute for barley in 
feeding horses and mules, the latter as a breadstuff. Maize also 
is cultivated in all the provinces; nevertheless, its cultivation is 
limited, since, being a summer crop, it requires irrigation except 
in the Atlantic provinces, and other products generally yield a 
more profitable return where irrigation is pursued. Rice is cultivated 
on a large scale only in the swampy lowlands of Valencia. Among 
cereals of less importance are Duckwheal (in the mountainous 
regions of the north), millets, including both the common millet 
{Panicum miliaceum) and the so-called Indian millet {Sorghum 
vulgare, the jodri of India, the durrah of Africa), and even (in La 
Manclia) guinea-corn {Penicillaria spicata). 

Among the natural products of the soil of Spain, in regard to 
quantity, wines come next to cereals, but the only wines which have 
WlaoM* ^ world-wide reputation are those of the south, those 
of Alicante, of Malaga, and more particularly those 
which take the name of “ sherry." from the town of Jerez, in the 
neighbourhood of which they are grown (see Wine). From 1880 
to 1890 when the French vineyards suffered so much from various 
plagues, and when Spain gave a great impetus to her foreign trade 
by numerous treaties of commerce, none of her products showed 
such an increase in exports as her wines. The vine-growing districts 
had formerly been mostly in the provinces of Cadiz, Malaga. Barce- 
lona, Aragon and Navarre. Then the vineyards spread all along the 
Ebro valley and in the Meditermnean seaboard provinces, as well 
as in New and Old Castile and Estremadura to such an extent that 
wine is now produced in all the 49 provinces of the kingdom. The 
average result of the vintage was estimated between 440 and 500 
million gallons in 1880 to 1884, and it rose to more than double 
that amount towards 1890. and amounted in i8q8 to 880 million 
gallons. In that year the total area under the vine was 3.54^»,375 
acres, in 1908 it was 3.1 470 acres. In the hey-day of the cultiva- 

1 ion of the vine Spain sent the bulk of her wine exports to France. 
The imposition of high duties in France on foreign wines in 1891 
dealt a severe blow to the export trade in common Spanish wines. 
The export of wines of the south — Jerez. Malaga and other full- 
bodied wines styled generoso — did not suffer so much, and. England 
and France continued to take much the same quantities of such 
wines. There is also a large export of grapes and raisins, especially 
from Malaga, Valencia, Almeria and Alicante. The Spanish vines 
have suffered, like those of France, from mildew and phylloxera. 
The latter has done most damage in the provinces of Malaga and 
Alicante, in Catalonia, and in some parts of the Ebro valley in 
Navarre and Aragon. The vines whose fruit is intended for table 
use as grapes or raisins are trained on espaliers or on trees, especially 
the nettle- tree {Celtis australis). 

Among fruit-trees the first place belongs to the olive. Its range 
in Spain embraces the whole of the southern half of the table-land, 
Praii greater part of the Ebro valley, and a small strip 

on the west coast of Galicia. Along the base of the 
Sierra Morena from Andfijar to the vicinity of Cordova there run 
regular forests of olives, embracing hundreds of square miles. 
Cordova is the headquarters of the oil lndust!^^ Seville of the cultiva- 
tion of olives for table use. In 1908 the yield of oil amounted to 

337.893 gallons. Oranges and lemons, excluded from the plateau 
by the severit}^ of the winter cold, are grown in great quantities on tjie 
plains of Andalusia and all round the Mediterranean coast ; the peel 
of the bigaradc or bitter orange is exported to Holland for the manu- 
facture of Curasao; and figs, almonds, pomegranates, carobs and 
other southern fruits arc also grown abundantly in all the warmer 
parts, the first two even in central Spain and the more sheltered 
parts of the northern maritime provinces. In these last, however, 
the prevailing fruit-trees are those of central Europe, and above 
all tne ^ple, which is very extensively cultivated in Asturias, the 
Basque Provinces and Navarre. In these provinces large quantities 
of cider are brewed. The date-palm is very general in the south- 
eastern half of the kingdom, but is cultivated for its i^it only in 
the province of Alicante, in which is the celebrated date-grove of 
Elche (q.v,). In the southern provinces flourish also various sub- 
tropical exotics, such as the banana, the West Indian cherimoya, 
and the prickly pear or Indian fig {Opuntia vulgaris), the last fre- 
quently grown .as a hedge-plant, as in other Mediterranean countries, 
and extending even to the southern part of the table-tod. It is 
specially abundant on the Balearic Islands. The agave or American 
aloe is cultivated in a similar manner throughout Andalusia* 

Cotton is now cultivated only here and there in the south; but 
sugar-cane is, with sugar-beet, becoming more and more of a staple 
Smr provinces of Granada, Malaga and Almeria. Its 

^ * cultivation was introduced by the Arabs in the tzth 
centurv or later, and was of great importance in the kingdom jcff 
Granada at the time of the eiroulsion m the Moors (1489). but has 
since undergone great vicissitudes, first in consequence of the intro- 
duction of the cane into Amerioat and afterwards because d the 
great development of beet-sugar in central Europe. The industry 
received a powerful stimulus from the loss of the Spanish colouies 
in 1898^ which treed the Spanish growers from the rivalry >of their 


most successful competitors in the liome market. In 1901 the 
official statistics showed 22 cane-sugar factories and 47 beet-sugar 
factories with an annual output of about 100,000 Ions. ** 

In the production of pod-fruits and kitchen vegetables Spain is 
ahead of many other countries. The chick-pea forms part of the 
daily food of all classes of the inhabitants; and among 
other pod-fruits largely cullivated are various kinds 
of beans and peas, lentils {Ervum lens), Spanish lentils {Latkyrus 
saiivus) and other species of Latkyrus, lupines, &c. The principal 
fodder-crops are lucerne {Medtoago sativa) and esparcette (a variety 
of sainfoin). Clover, particularly crimson clover {Tri folium tn- 
camatum), is grown in the northern provinces. Among vegetables 
garlic and onions take the chief place, and form an indispensable 
part of the diet of all Spaniards ; besides 1 hese, tomatoes and Spanish 
pepper are the principal garden crops. Among the vegetable 
products not yet mentioned the most important are the mulberry, 
grown in almost all provinces, but principally in those bordering 
on the Mediterranean, and above all in Valencia, the chief seat of 
the Spanish silk production and manufacture; tobacco, which is 
also imported, hemp and flax, grown chiefly in Galicia and other 
northern provinces; among dye-plants, madder, saffron, woad 
(Jsaiis tinctoria), and wild woad or dyer’s weed {Reseda luteola); 
ground-nuts {Arachts hypogaea), grown for their oil, for the pre- 
paration of which the nuts arc exported in considerable quantity 
to France; liquorice, cummin, colocynth. &c. Esparto, cliiefly from 
the arid lands of the south-east, is largely exported to Great Britain. 

Despite all the efforts of the breeders and of the government, 
a decline has gone on not only in horse-rearing, but also in other 
classes of livestock since 1865. Among the causes ' , . . 

assigned for this decay is the' fact that horse, sheep, *'**w^“' 
goat and swine rearing is becoming less remunerative. Hea\'y 
tasmtion, ^gravated by unequal distribution of the burden, owing 
to insufficient survey of the assessable property, has also contributed 
! to the decline of this and other branches of Spanish farming. 

The only animals bclongin|f to Spain still noted for their excellence 
are mules and asses, which arc recognized as among the best to be 
found anywhere. Goats are mostly bred in the mountainous 
districts all along the Spanish side of the Pyrenees from Biscay to 
Catalonia, and in Badajoz, CAceres, Ciudad Real, Granada and 
Leon; swine in Badajoz, Lugo, Oviedo, C^ceres and Corunna. The 
pork and hams of Estremadura are famous; goats’ milk and cheese 
are important articles of diet. In some districts a single peasant 
often owns as many as 3000 head of goats. Besides the cattle 
reared for field-labour and (in the northern provinces) for regular 
dairy farming, bulls for bull-fighting are specially reared in many 
parts of the country, particularly in the forests of Navarre, the 
mountains separating the two Castiles, the Sierra Morena, and the 
Serrania de Ronda in Granada, and also in separate enclosures on 
the islands of the Guadalquivir. Spanish sheep, which once formed 
so important a part of the national wealth, are far from having the 
same importance at the present day. The most famous breeds 
of Spanish sheep are the merinos or migrating sheep, which once 
brought immense revenues to the state as well as to the large 
proprietors to whom they mostly belonged (see Merino). These 
sheep are pastured in different districts in summer and winter. 
Their winter quarters are in the lower parts of Leon and Estremadura, 
La Mancha, and the lowlands of Andalusia, their summer quarters 
the more mountainous districts to the east and north (Hasencia 
in the province of C6ccrcs, Avila, Segovia, Cuenca, Valencia), which 
are not so much affected by the summer droughts of the Peninsuhu 
The mode of the migration and the routes to be followed are pre- 
scribed by law. Each flock consists of about 10.000 sheep, under 
the command of a mayoral, and is divided into sections containing 
about 1000 each, each section under the charge of an overseer 
{capatae), who is assisted by a number of shepherds {pastoral attended 
by dogs. The shepherds, rudely clad in a sleeveless sheepskin 
jacket, the wool outside, and leather breeches, and loosely wrapped 
in a woollen mantle or blanket, are among the most striking objects 
in a Spanish landscape, especially on the table-land. ’!^e migration 
to the summer quarters takes place at the beginning of April, the 
return at the end of September. At one time the owners ol merino 
flocks enjoyed the right of pasturing their sheep during their migra- 
tions on a strip of ground about 100 yds. in breadth bordering the 
routes along which the migrations took place, but this right (the 
mesta, as it was called) was abolished in 1836 as prejudicial to cul- 
tivation. The numbers of the merinos .have been greatly reduced, 
and they have been replaced by coarse-woqlled bre^. 

Fisheries , — The catching eff tunnies^ sardines, anchovies and 
salmon on the coasts employs large numbm of fishermen (about 
67,000 in 1910), and the salting, smoking and packing of the first 
three give raqiloyment to many others^ Jn 1910 there were about 
400 sardine-curing estabUshmenta in the kingdom. < 

Minerals.’-’Th» mineral resources of Spain are as yet lar from 
being adequately turned to account* No European country produce:? 
so great a variety' of minerals in large amount, and in the production 
of copper ore, lead ore and mercury Spain heads the list. In the 
production of salt and silver it is excelled only by Anstria-Hiiiiignty, 
and. as, regards silver, inot: always even by It. Iron ore is chiefly 
o]>ta&ned in Biscay and Murcia, the former yiriding by far the greater 
quantity, but the latter yielding the. better quality. 
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All except a small fraction of the copper ore is obtained from the 
province' of Huolva, in which lie the well-known mines of Tharsis 
and Kio Tinto {q.v). The load oro is obtained chiefly in Murcia 
an d J4aen . The famous min es of J^indres belongs to tlie latter province. 
ArirentiferouS' load ia chiedy produced in Almeria, which also pro- 
due most of the silver ore 'of otheor kinds except argentiferous 
ci)j)per ore, which is entii^ly obtained from Ciudad Real. Tlie 
{^till morc edebrated mercury mines of Alraaden (q.v.), tlie richest 
in the world till tine discov ery of the Californian mines of New 
Almadenv belong to Ciudal Real, and this province, together with 
that of Oviedo, fiirnislies the whole of the Spanish production of 
1 2iis mineral. Spanish salt is partly marine, partly derived from 
I'trine-springs and paurtly from rock-salt, of which last there is an 
entire mountain at 'Otrdona in Barcelona. Coal is chiefly 
o 'mined in* lOvjedo, Palcncia and Cordbva. The production is 
quite insignificant compared with the exteant of the coabbearing 
b«ds, which are ' estimated to cover an area of about 3500. sq. m., of 
wh i c h ' nearly a third belongs to O viedo. Among the less important 
Spcvntsh minerals are manganese {chiefly in Ciudad Real), antimony, 
gold, cobalt, sodic sulphate, sulphate of barium. (barylxr.s). phoanhodte 
I found in Ctores), alum, sulphur.; kaolin, lignite, asphalt, besides 
variety of building and otnamontal sttniiaB. In 1905 the workmen 
(•fnpiayed on mines in Spain nnmbcuied' IV05.000, and the total value 
of the output was estimated at 5^7,7.34,805. By the hww of the 
<tth' of July >1830, a large number of import^t mines, including 
i salt^ works' and rock-salt mines, were reserved as state property, 

but financial iiecessitiei compellod the govornment to surrender one 
inine alter another, so that at present the stats poesessea tnnly the 
Tiicrcury mines and some salt-works. Many of the mines have been 
granted io focieign (principally British) companies. 

The maritime provinces, being, those most favoujv 
ably situated' for the import of coal, and, where' nocefisary, of raw 
material', are the chief seats of Spanish manufactures. The principal 
manufacture is that of cotton. The exports of Spanish cotton goods 
wore; until tlie close of the iqfdL . century, hardly worth mentioning 
outsi'de the colonial markets, which took an average of two millions 
storling In tho decade i888-<T8p8. This outlet is now almost- closed, 
as the new masters of Cuba, I^rto Rico and tlie l-liilippinea no longer 
jiroteot Spanish im])oirtR against European and American com- 
]H'.tvtors. But this loss has been to a. great extent compensated 
by the cxpaiwian of the homo> market for cotton, and- the Spanish 
I'linnufacturers ar>c umble to -meet the wants of the population, largo 
(juantities of cotton goods being imported every year. The cotton 
industry was long principally centred injCaialcnua, and mainly in 
1 lie provincEe> end' town of ^tceloua, famed also tor their n-ianu- 
I actures > of lace, woollen and linen - goexis. Tlve northern provinces, 
cvjpeclally GtiipAzcoa and' Biscay, Navarre and Oviodo, have 
f^illnwed In the wake of Catalonia for linen and cotton industries 
r.iid for papenmiUs. ^x*«pinning is confined to Galiciia, The 
silk todustry; tltougb llnadfsquale to' meet tlie> home daniands. is 
r.ctivo' in Valencia, Murcia and Seville. Metal industries, at first 
limited tO'theiBasqutt Provinces, particularly around BilbaO) have I 
spi^ad to A«tuHast Almeria, Galicia, Rc*ar the great ore beds and ' 
in tho vicinity* ofmany coal-mines. In the same Asturian districts ; 
the government* has its foundries and* faotoriee for making arms at 
I .a Trubia' find iCdviodo, Toledo-being only now famous for its blades 
and daoprativo work, while the foundii^at fleiviUie and Segovia are* 
unimportant compared 'with: those of Asturias. The manufaotuTo 
of 'leather, another Spanish industry ol old renown , it still extonsively 
carried^ on in Catakmi» arid elaewhero, but the makiang of ^ontmm 
has long ceased to be a spocintity ol CoiYfcaivft, fvom^ which it takes' 
its name. Gloves are made in Seville -tand Madrid, shoes i/n the 
Balearic islet,* ehlefiy for <^ba and Porto' Rico. Xlio esparto it 
Bvisteddnto^ cords' arid ropes and the staple matting so^ common on 
th&flooraof’Sponinh houses of all classes, the esttwa. Soap, chocolate 
and coiit*tnandtoieture8>anre among the- prosperous' tnclustries. The 
aimt may b» said’ of ehoreoal, botb^ m heating and mechanical ' 
purposes. 'Thb large' toiniaoes for the distillation of mercury at ' 
Ahnadeti wetw at one tmae heated solely with ohavcoal obtained ’ 
from the MmUhfm. The 'making of porcelain is clwefly 

carried on at Seville. The war of tariffs between Fiance 'and Spain 
after edpe was an indncemeiit tor an extraopd&naiy devetopiM^ in 
the leaking of- brahdyknd liqueurs of every ktixl, of Irpit preserves, 
pOttecb'fneats, &C., in Navarro, the BtM|uo Provinoes, Qitaloma. 
and cnreA In VallOtlohrl land AndatiMwa. ^ecisA mention must be < 
nuvde of the* enjasufacttire >»6f tohac^ a royal monopoly, lartned' 
out to & company. wbtLh"iiiefeasod ^the iootories from seven to^* 
twelve' and' 'b^n by payhig'-thieitieasuryjjJ.t, 400,000 annually. 

Tho dtcfule* foftowmg the tSponkfii^Atiierioan War ^Ke^iqog), 
which may be tugMdod aa a period and oemmerolal > 

reeoAoti^itotkm^ was marked by w veto sapid inoroase In the use 0# ' 
electricity for lightieig; tsattSon am (ower purposeSi Owing tor 
the* abundance of woierupo'wer to* be'obtained in the mountainous 
regions, these new nmletohkiiigs psoved'ivury miceeseiti'l. Spain ia, 
on tha whole, a notihtiy tohom prodtiotioa lans lair {bort of her own • 
requisecnciitaj Withr^imotfcited thome ueailtot. cheap* <pow6r and * 
chea^ lah^r avaAatdbyJiheiejIanoem for mach ‘industrial dovekm - 1 
ment. It' ia^vlMNS|Biver., notew^ Spanish baplthhits are, m 

a of ^8 Catalans,' undifiy conservarive. 

Hence the capitolAwthcfiuttoblMiment lof eltotricai industries was 
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almost exclusively subscribed in Germany, France, Belgium, Switzer- 
land and the United States, ju^'t io tht; century, the railways 
and mining industries had been mainly financed by. British investor^ 
and the Valsncian silk industry by French. Another feature of 
the period of reconstruction was the formation of nunxevoua trusts 
or comhiaations of producing companies designed to take advantage 
of the. high tariff . and to restrict competition, lower expenses and 
raise prices. The- paper; sugar, salt, petroleum and motalluigickl 
industries were subjected to this process, but in no case was it possible 
to ^ure a con^ete monopoly. 

Co»m«rM.*«-Posse88ing varied resources and being favourably 
situated for commerce, Spain might be expected to take a leading 
place ^ong the^ trading communities of Europe. This it did at 
one rime hold, when' the treasure acquired by the discovery oi 
America, and the conquest of Mexico and Peru was squandered 
in the purchase of various commodities from England> the Nether- 
lands and other countries. This period of outward prosperity, 
however, w^ also that in which the seeds of decline were planted. 
The expulsion of the Moors from Granada was contemporanjcous 
with the disoovory of the New Wovid. Hundreds of thousands 
of Moors wore driven out from the country on subsequent occasions, 
and in the act Spain lost the best of her agriculturists and handi- 
craftsmen. The Spaniards of that day, excited by the hope- of 
rapidly acquired wealth apd the> love of adventure, embarked upon 
i a career of discovery, and agriculture and manufacturing industry 
fell into contempt. The loss of all her possessions on the American 
> mainland in the early part of the 19th century dealt a severe blow 
to the foreign commerce of' Spain, from which it only recovered 
about' 1850, when' imports and exports began to increase. Alter the 
restoration of the Bourbons (1875) the first cabinet of Alphonso Xli.'s 
reigii stopped the operation of the tariff law ol the Revolution 
and reverted to protection. In 1882 a Liberal cabinet revived th<j 
system of a gradual reduction of import duties to a fixed maxi- 
mum, and made commercial treaties with hviince and several othoi 
nations, which were followed by a treaty witli Groat Britain in i8£U>. 
The foreign commerce oi Spain rapidly dcvelo}^ in the decade 
1882-189(2, Great Britain, France and the United States figuring 
at the head of the Imports, Great Britain and France at the bead 
of the exports. The exports of Spanish wines to France alone 
amounted to £12,000,000 annually. When France and other 
European nations abandoned free trade for protection towards 1890, 
a .strong movement sot in in Spain in favotir of protection. In 1890 
the Conservative cabinet of Seftor Canovas raised the duties on 
agricultural products, in 1891 it denounced all the treaties ot com- 
niercc that included most-favoured -nation treatment eJanses, and 
in 1892 a new tariff low established considerably higher duties than- 
those of 1862 — in fact, dirties ranging from 40*% to 300 %, The 
subsequent revision of the tariff, completed in tgod, involved no 
swiioua departure from Iho economic policy adopted in 1890. 

The following table shows the value of Spanish imports and 
exports for a number of representative years after 1848 : — 


Year. 



Imports. 

] 5 xports. 

1B49 

£ 

£ 

6,360,000 

5,240,000 

10.982.000 
12,^4,000 

1 5.982.000 

ikfio 

14,8^,000 

i 8<>5 

to, 202 ,00a 

1870 

20,876,000 

1875 

22,812,00© 

i8,o8ijOoo 

1880 

28,482,000 

25,999,000 

1885 

30,390,000 

'37j()40,ooo 

27,920,000 

*89^ 

37.510.000 

32.198.000 

1895 

33,540,000 

1900 

34 , 49 f»,ooo 

***.953,000 

1905 

32,320,000 

50, '012,000 


The prineipal exports indudo metals and other -minerali^ wtoe, 
sugar, fruit and other alimentary substances,, cotton and its manu- 
factures ; animals and their products, including wptff and hair; 
timber and wrought wood; Tlie principal Imports include graiui 
dried fish and other food-stuffs; livestock and animal moducts; 
machinery, vehicles aud ihips; stone, minerals^ glass and potteiy; 
drugs and chemical products; tenths and rain cotton. Grekt 
Britain, PYance, the united Stitoe, Germany and Portugal, nimMd 
in the order of their importance, are the chief ^sumers ol Spanish 
exports. The chief ojqierters* to Spain fin the same order) are Great 
Britain) *Franoo, Cuba, Germany and Portugal. The foreiga tosfde 
lof the country is of oouBse carried on mainly hy .sea, atird of the 
land coasmeroe by far the largest proportion is with' or through 
Rmnoe. The emaltoess of the' ^rade with Portugal is p^y dueto 
the- similarity of the chief products of the two doutitries. 

Shippings W4iiu'gofcoC.i— Spain has 21 scaihoard i>rovincos, with 

more than 120 iiorts of seme initoortanoe. The merdliant navy 
ol Stoaka, for from decaying through the loss of her colonies in 
seems to have b^eon given frethrimpetus. Many lihiglish and Skenoh 
steamers imiro been purehasbri 'abroad <md nationalizod. la 1^05 
ths sneroaatile marine Comprised 449 stoamships of 434,846 toas^ 
and 5141 Killing vessels of 85,583 tons. The sailing vessels are 
decreasing in numbers iff the exterior trade, but not dh' too coastings 
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trade; wliich is decidedly dovelopihff and occnpying more craft. ' 
It Is carried on exclusively* under tne Spanish futg. The fishing 
fleet, chiefly sailing boats, is also important, and is manned by 
a hardy and active coast jpopnlation. In 1905 19,^22 ships of 
1 6, '595, 267 tons entered, an<f 18,033 of 16,442,355 tons cleared. 

BaMn^ and Credit.^Thff Bxtik of Spain (Banco de Espafla) has 
a charter which has been renewed and enlarged several times since 
its foundation after the Kestbration, and its j^Vilegesd note issue 
has hnd to be gradually and very largely increased' by legislative* 


authorizations, e^ecially in 1891 and ^898, as its relations -with 
the treasuries of Spain and of her colonies increased*; since nothing 
in thc'services rendered by the* bank to* the* public would ever have* 
justifibd the growth of the note issue first to' thirty millions sterling 
in 1891, then by quick strides to flfty and over sixly-one millkms* 
sterling in 1899 and rgoo. At the close of the rgtn century the 
ronmdollbd bank chartfT, which is only to'c^pirc in 1921*, authorized 
a maximum hsuc of /t*oo,ooo;ooo, on* condition that the bank keeps ^ 
cash in hand, gold and silver in* equal quantities, equal to a third 
of the notes in circulation up to £60,000,000, and equal to half the 
amount issued' abovr; that sura. Gbld has practically disappeared* 
from business of every kind since 18B1, when the premium began 
to rise; itreached a maximum of rxo* % during the war with America. 
Afterwards it dropped to about 30 *in 1*900. ‘ Bank^-notes and silver 
coin have been practically the currency for many years. 

Curyency, Wn^hts and Measures . — The metric system of weights 
and measures was offlcially adopted in Spain in 1859 and the decimal 
monetary system in 1871. In the* case* of thf weights and measures 
the French names were also adopted, with only the necessary 
linguistic rbangfs. Certain older* standards remain m common uac, 
notably the tpirnta! (of 101*4 lb avoirdupois), the* libra (i'ot 4 lb 
avoirdujjois). llic avvoba (3||[ imperial gallons lor ■wune, 2f imperial 
gallonH for oil) , ,t ho faiiega ( 1 i inujwrial busliels) i In the case of the 
currency the old Spanish namu of ^ peseta was retained for the 
unit (the franc, 9^0.)- ^he peseta is divided into 100 ceniesimos. 
According to its par value 25*225 pesetas are about equal to £1, 
hut the actiral value of the peseta ib' altout y^d. In law, thure is a 
double standard of value, silver «*ind gokl, in the* ratio of I5(i to 1. 
But the only silver coin w hich is leg^ tender up to ai^ amount is 
the 5'pcseta piiico, and the coinage of this is restricted. Onc- 
peseta pieces m silver, and ao-, lO'- ami 5>pesel!a' pieces in gold are 
also current. Bclorc the introduction of the aooimal mometory 
system the peseta -was the fifth part of a peso dwro^ which was eqi»al 
to zo.f^ales de %)cllon, or rather, more Uiaa a 5-franc piece. The only 
paper money consists of the notes of the Bank of Spain. 

Finance, — Spanish finance passed through many vicissitudes 
during the 19th century. In the reigns of Ferdinand Vll. and 
Isabella.lh thOiCroditors of ilhe state had •toauflec sororalisuRpenstooB 
of , payments of tlicir dues, and rcduclkms both of capital and. interest. 
During the Hovolulion, from 18(18 to 1S74, matters culminated in 
bankfuptty. Payments of interest were only in part resumed after 
Ihu Bbstoralion* in 1876, and ‘%ni 28821 t 9 io govemmoUt 'of King 
Alpbomo Xll. propoa^ arrangonHents to uonsoiidaU) the flaalkig 
and rireasury debts of the Peninsula , in the shape of ^1^70,000^000 
of. 4% stock, rcdcemabrc 1^.40 y^rs, azKl to reduce and con.soUdate . 
the Ora exterior and 'inicrior debts, then exceeding ;^^ 80 , 000,000, in ' 
theiortn of jf78, 840/(200 of cKtorior'4 % debt — exempt from taxation 
undfvr. animeeinonrttirthat efibett with, the /cotuicil of] foroign bonder 
holdup in,l^ndnn on* the 28th. of J[une. 1882 — auid ^77,84(91,000 of. 
perpetual, interior 4 %, TJie colonial debts were not indbded in. 
those pWns. Tne debts of Sjiatn were ftirther incteased in 1891 
by a eonsobda'Soii of ;{ro,ooo,'000' Of flobting debt turned in«o^4 % 
redeemalHeistoakisiiiiilar .toi that of 1880 and this did not prevmit a 
iroslvgiXirWth floating, debts out of anonab deficits avera^Vgl two 
1o three millions^ sterling during the lasrt- (piarter of the i^h century. 
T Abating debt in 1900 haid sivollcn tb ^(114^243, 300. The govetn- 
ment ^of * Spain’ ihaving guaranteed' 'the oolonial dbbtorofl ^ba and' 
of theiPhilip|^CB) when thosorod]bi»es.wai) >k»t ini 2898 v. 6 paii^ ^w 


Crtnacfluently, the Splanish gbVemment haw ctoce more to aftompt 
to makebeyth endk meet •by’asldAQg' itft‘<)reditor0''to asMnt tO>*thOt 
siippresskiD ofalb.thc ainorthsattx>a.'ofi,iiimeriiJ and oolonifil’debtsp 


ai\di t9ia4aj( of 20 .%> on. the cpu^aof allftherdebtfi, whilst at iha 
same time the - Cortes were asked to authorize a cqnsobdatipn and 
liciuid'ation of flte flotitltig and' y^isx d8bts‘ attd an' anrnial inctcagc 
of */3,sfdo,oGoin already heavy taixstlbfU Tliidbr^thette^bftbdlfifcatlotts* 
tlm; Spotiiiih dcbt' 4 ut.(thci)doseinf)rtiie^.i 9 th[>'O 0 iituiy,(<eiifiiii 8 ivie 


and^P;^(3b,‘Ooe,H}od of'neW AoilvaraSPIlttattiig^ 

<lGibt». l 9 i}anoary aoosithia total outBtnidiiq^htidi/ 42 r 5 , 78^,00^ i| 
iirtd bean:rnduc2d.to!;^fi[l)^a;a|j^^ ca jiit al sum wiMathus-appEoid- 
inalfily cqpal ,to,ZtPv:8|..Rcr{kBad qf the*MaUtion..,apd..the ap;nual 
cliarge amMlnte$5to 63 . per nSutr 1885 ahd 

1 9 ^‘ ^h^ roVeSfid k)! *vaii8 ai '/>4 «>,^,hdO^; 


andfifehe oxponcIbnattiWBaAfiprQxin 
towar<pa itlW < j 

F(;ir aflv vaksw bjf tAebudmt 
inasihuClr a^ tttlae had imBn rbs 


ca jiit al sum wiMathus-appEoid- 1 
d‘. p^ jl&di: fijfiwfieir 1885* ahd^ 


•tWrplWftttabWfwds the fn< 3 ^; 
^?98:Wbyjpe j^en w typic^/ . 
Its nontialtbn'fitron, dftcJr 


the distnrhittg infltietice of tariff iwislon in 1906 and -the failure 
of many crops, in 1907. The estimates for 1908 showed that the 
revenue was derived as follows : Direct taxes on land, bouses, mines, 
industiy and commerce, livestock, reristration acts, titles <n nobility, 
mortgages and salaries paid by tfe ttate, /i 8,020,800; indirect 
taxes, Including customs, excise, tolls and bridge and ferry dues, 
£14^^48,000; tobacco modiofioly, lottery, mint, national premerty, 
glance Irom public treasury^ &c., £8,8$8^; total 5^41,(127,300. 
The pnncipal items of expenditure were : Public debt, Zi (>,199,300; 
ministry of war, 5^6,301 ,too ; -ministry of public weirks, dfc., /3,679,540 ; 
pensions; ;£2;68t,4oo. The total was ;(J|;o,926,74<!k 

Constitution and Government, — Spain is an, b$rc 4 itar]|i'’*nK)nErchy 
the confititution of which was voted by the Cortex and T^came 
the fundamental law of the 3otli of June 1876. This law fixes 
the order of succession as fojlows : should no legitimate descen- 
dant of Alphonso XII. survive, tlie succession devolves first 
upon his sisters, next upon his aunt and her legitimate descen- 
dants, and finally upon the legitimate descendants of the 
brothers of' Ferdinand VII. “ unless they have lx;en excluded.’' 
Should all lines become cxiinct, the nation may elect ite monarch. 
The sovereign becomes of age on completing his or her sixteenth 
year. He is inviolable, but his minister.s are responsible to the 
Cortes, and none of his decides is valid unless '(xiuint;ersigned 
a minister. The sovereign is gmnd-master of the eight 
Sjianlsh orders of knighthood, the principal of which is that of 
tlie Golden Fleece (Toison de Oro), founded in 1431 by Phftip 
d£ Burgundy.. The chain of this ctrder surrounds the royal arms, 
in which are included, besides the arms of Castile, Leon, Granada, 
anti the lilies of the royal house of Bourbon, the arms of Austria, 
Sicily, Savoy^^rabant and (Others. The. national colours are red 
and yellow^. The* fiag is divided into three horizontal stripes^ 
two re<i Stripes with a yellow* one between bearing the royal arms. 

The legislative authority is exercised by the sovereign in 
conjunction with the Cortes;ia body composed of two ^uses— - 
a seimte and a chamber of deputies. The senate k composed 
of members of three classes : (1) members by right of birth 
or office— princes, nobles who possess an annu^. income of 
60,000 pesetas {£2400), and hold the rank of grandee (grande), 
a (iignity conferred r by the king either for liiie or aa an hereditary 
honour, capiaiiw-general of the arm)^, admirals of t3ie new, 
the patriarch of the Indies, archbishops, cardinal, t|ie. presi- 
denU of the council of state or of. the. Supreme Court, and other 
high offioialB, all of. whom must have • retained their appoint*- 
ments for two yearn ; (2) members nominated by tbe sovereign 
for lifc; and'(3j:menib^ elected' three each the 4^ provinces 
of rthe kingdom, and. the remainder by academies, universitJeSj 
dioceses stote coffporafikms. The members belctugingf to 
the first ijwo dabses mu.st not exceed 180 in number; amdnhem 
may bt the saiw^ tmntbef of members' of the th-ird class. 
senatorial electiars in the provinces, arc (T) deleg^s ;of the 
communea and (a) all the imembers of the pr<ovincialix:ouimU/ 
presided over by * the gisvemor . The lower house . of die Cortes 
was elected by a very Hmited franchise from 1877 to 18^0; when 
the Gortes passed a reform bill which became rlaw on the a9th 
of. Jime > tUs law re^tablished universal msuie <suSrage,. 

whudi itaid exmted ducmg'the Hevoktion, from' id6i9^ to ^877. 
Uttdefc 'the Ihw of the* 29th of June 1890 every Sbamaird who 
is nest d^arred from His (?ivil and civic rights by apy legal 
inc^^ity, aadT.<has. resided Gonsoeutively two y<tara in his 
pani^l.bscomeaBii'ekotor on oempleting hk tweal^fth year,. 
Sdidienyand liters in *actrvB sendee cawnot vote. j^l Spaniards 
aged 53, who ate hot clerks in hofy orders can be efected* The 
some ^l^toraldaw was exit^d^ to the municipal elections.. 

The< exeoutivai administratioiij is. entnistedt tota.responsibk > 
mwMsury, in' whidi the presidkit gpnemUy holds no portfdlb,, 
thdhg^l some* primed ministers have also taken ch^ge of 6ne 
ofrt^departroantsr The< ministerial depantments are;: Foreign^ 
afiaars, ;graflfr' andi justioa, fiuanoe, mterioc; war,^ edtteiritoti 
and fete arts, marine, public Worirs, and am-ienlttire^ and' 
coimnj^eif, , l!h<l^ the secretary of , ^tate for 
civil, in, eacii ^ovmcft is fheaded^l^y ,a'^vernor,, 

who represents the central power in the provincial council . 
(dfpr^tsdm frtmincid) which is also elected by 
Thb" pte'rihcdal councils meet yearly, arid ate perttianeritly 
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represented by a committee (commission pnmndal), which is 
elected annually to safeguard their interests. Every commune 
or municipality has its own elected ayuntamiento {q,v.)y which 
has complete control over municipal administration, with power 
to levy and collect taxes. Its members are styled regidores 
or contejalesy and half their number is elected ever\' two years. 
Tliey appoint an alcalde or mayor from among themselves to 
act as president, chief executive officer, and justice of the peace. 
In the larger towns the alcalde shares his responsibilities with 
several p)ermanent officials called ienienies alcaldes. The fun- 
damental law of 1876 secures to ayuntamientos, and to the 
provincial councils, an autonomy which is complete within its 
own limits. Neither the executive nor the Cortes may inter- 
fere with provincial and communal administration, except when 
the local authorities exceed their legal power to the detriment 
of public interests. This provision of the constitution has 
not always been strictly observed by the government. 

Law and Justice . — Spanish law is founded on Roman law, Gothic 
common law, and the national code jiroclaimed at the meeting of 
the Cortes at Toro in 1501 (the Icyes de Toyo). 

The present civil code wjis put into force on the 1st of May 1880 
for the whole kingdom. The penal code dates from 1870, and was 
modified in 1877. The commercial code was put into force on the 
22nd of August 1885, the code of civil procedure on the ist of April 
1881, and the code of criminal procedure on the 22nd of June 1882. 
There is a court of first instance in each of the 405 partidos judiciales, 
or legal districts, into which the kingdom is divided. From this 
inferior jurisdiction the aj^cals go to the 15 audiencias terr itor tales ^ 
or courts of appeal. There is in Madrid a Supreme Court, which 
is modelled upon the French C-our de Cassation, to rule on points 
of Uw when ajipoals are made from, the decisions of inferior courts, 
or whem conflicts arise between civil and military jurisdiction. When 
the law of the 20th of April 1888 established trial by jury for most 
crimes and delicts, 49 audiencias criminales, one in each province, 
were created ; these are a sort of assize held four times a year. The 
administration of justice is public. The parties to a suit must be 
represented by counsel. The state is always represented in every 
court by abogados ftscales, public prosecutors, and counsel who are 
nominees of the Crown. 

Religion . — Roman Catholicism is the established religion, and 
the Church and clergy arc maintained by the state at an annual cost 
of about ^i,(ioo,ooo. The relations between Church and State, and 
the positiw of the religious orders, were defined by the concordat 
of 1851, remaining practically unchanged until 1910. There arc 
ten archbishoj^rics (Toledo, Madrid, Burgos, Granada, Santiago, 
Saragossa, Seville, Tarragona, Valencia and Valladolid) and forty- 
five bishoprics. The archbishop of Toledo is primate. The number 
of monastic communities is about 3250, including some 600 convents 
for men and 2650 lor women. Most of the religious orders carry 
on active educational or charitable work. The monks number 
about 10,000, the nuns 40,000. The immense majority of the people 
are professed adherents of the Roman Catholic faith, so that, so 
far as numbers go, Spain is still the most Catholic ** country in 
the world, as it has long been styled. With libetty of conscience 
during the Revolution, from 1868 to 1877, the Church lost ground, 
and anti-cl«ical ideas prevailed for a while in the centres of repub- 
licanism in Catalonia and Andalusia; but a reaction set in with the 
Restoration. The governments of the Restoration showed the Church 
much favour, allowed the Jesuits and religious orders of both sexes 
to spread to an extent without precedent in the century, and to 
take hold of the education of more than half of the youth of both 
sexes in all classes of society. 'This revival of Church and monastic 
influence began during the reign of Alphonso XII., 1877-1885, and 
considerably increased afterwards under the regency of <(^een 
Christina, during the long minority of Alphonso XIII., the godson 
of Pope Leo XIII. Spanish codes still contain severe penalties 
for delicts against the state religion, as writers frequently discover 
when they give offence to the ecclesiastical authorities. Blasphemy 
is punished by imprisonment: The bishops sit in the superior 
councH'Of education, and exercise much influence on public instruc- 
tion.' Sinc6 1899 all boys have been obliged to atlcmd lectures 
on theology and religion during six out of seven years of their 
curriculuni to obtain the B.A. degree. Canon law and Church 
doctrine form an obligatory part of the studies of men qualifying for 
the bar and magistracy. By the constitution of 1876 non-Catholics 
were only permitted to exercise thrir form of worship on condition 
that they did so in private, without any public demonstration or 
announcement of their services. The Mine rule applies to their 
schools, which are. however, numerously attended, in Madrid, 
Seville, Barcelona and other towns, by children of Protestant 
families and of many Roman Catholics also. A proposal to abolii^ 
these restrictions was made by the government in 1910 (see History y 
below). 

law of the tylb of July 1S57 made primary educa- 
tion free for the poor, and conipulsory on all children of school age, 


■originally fixed at six to nine years, It proved impossible to enforce 
this statute, and the majoriiy of Spaniards arc still ilUtciaie, though 
in decreasing proportion at each census. The primary sc'uools for 
both sexes are kept up by the municipalities, at an annual cost oi 
about £1,000,000, to which the state contributes a small subvention. 
The secondaiy .schools, of which there must be at least one in every 
province, are styled institutes and are mostly self-supporting, the 
fees paid by the pupils usually cover the expenses of such estab- 
lishments, which also receive subsidies from some of the provincial 
councils. Spain has nine universities ; Madrid, the most numerously 
attended; Salamanca, the most ancient: Granada, Seville, Barcelona, 
Valencia, Santiago, Saragossaand Vallaaolid. There are also a faculty 
of medicine at Cadiz and a faculty of law at Oviedo. Most of the 
universities arc self-supporting from the fees of matriculations and 
of degrees. The stale also maintains a variety of technical schools, 
for agriculture, engineering, architecture, painting, music, &c. 
The whole system of public instruction is controlled by the minister 
of education and an advisory council. A law pdKScd'on the ist of 
July 1902 requires that all priv'ate schools must be authorized by 
the slate, and arranges for their periodical inspection, for the enfoico- 
menl of proper sanitation and discipline, and for the appointment 
of a suitable staff oi teacher.s. Among the institutions affected by 
this law are numerous Jesuit and other ecclesiastical scliools for 
boys, arid a Jesuit university at De.usto, near Bilbao, whose pupils 
have to pass their final secondary examinations and to take all 
degrees in the .state establishments as free scholars. The education 
of girls has been much developed not only in the state .schools but 
even more so in the convents, which educate more than half the girls 
of the upper and middle classes. Many girls attend the provincial 
institutes, and some have ^ccessfully gone in for the B.A. degrees 
and even higher honours in the universities. 

Defence . — The Spanish army is recruited by conscription. 
Liability to service begins with the first day of the calendar 
year in which the twentieth year is completed. Except in 
extraordinary circumstances, the war ministers have seldom 
called for more than forty to sixty thousand men annually, 
and of this contingent all who can afford to do so buy them- 
selves off from service at home by payment of £60, and if 
drafted for colonial service by payment of £80. The period of 
service for all arms is twelve years — three with the colours, 
three in the first-class reserve, six in the second-class reserve, 
which contains the surplus of the annual contingent of recruits, 
and is liable for one month’s training in every year. The war 
ministers can, and frequently do, send on unlimited furlough, 
or place in the first-class reserve, men who have not completed 
their first three years, and thus a considerable saving is made. 
Brothers can take each other’s place in the service, and eldest 
sons of aged parents, or sons of widows, easily get exempted. . 
Spain is divided into seven military regions or army corps. 
The strength of the regular army for many years varied 
between 85,000 and 100,000 in time of peace, and during the 
Carlist Wars, 1868 to 1876, Spain had 280,000 under arms, and 
nearly 350,000 during her more recent wars. For 1899-^1900 
the figures were only 80,000. The active army is divided into 
56 regiments of the line with 2 battalions each, 20 battalions 
of rifles or cazadores, 2 Balearic Islands, i Melilla, 4 African 
battalions of light infantry, 2 battalions of rifles in the 
Canaries. The cavalry includes a squadron of royal horse 
guards, 28 regiments of the line, remount and d^pot establish- 
ments, 4 regional squadrons in Majorca, the Canaries, Ceuta, 
Melilla. The artillery comprises 12 regiments of field artillery, 

I of horse artillery, 3 regiments and an independent division of 
mountain guns, and 7 battalions of garrison artillery. The 
royal engineers are 4 regiments of sappers and miners, i of 
pontooners, i battalion of telegraph cngineer.3, i of railway 
engineers with cyclists, i t^alloon corps, and 4 colonial corps. 
Other permanent militazy forces are IQ75 officers, i6o4inounted 
and 16,536 foot gendarmes, mostly old soldiers, and 14,156 
carabinwrs, all of them old soldiers. The regular army, at 
the close of the warg in 189S, had i6,ooo officers and about 
400 generals, but a' law, was alti^Wards made to reduce their 
numbers by filling only one out lof twojdeath vacancies, with 
a Tiew to reach a peaoe ertablishment of 2 marshals, 25 
lieutenant-generals, 50 divyibhal- and 140 brigadier-generals, 
and 15,000 officers. The total strength of the field army may 
be estimated at 220,090 combatants* The military academies 
are Toledp for infantry, Segovia for artillery, Valladolid for 
cavalry, Avilft fdr comniissamt; Estorialfor cafabineers, Getafe 
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fox civil besides a staff college styled -Escuela Sope^ier 

de Guerra at Madrid. Numerous fortresses guard the Portu- 
guese frontier and the passes of the Pyrenees, but many of 
these are ill-armed and obsolete. 

The na\y is recruited by conscription in the coast Or maritime 
districts, which are divided into three naval captaincies^encral, 
those of Ferrol, Cadiz and Cartagena — at the head of each being 
a vice-admiral. !No attempt was made, during the decade wlaich 
followed the Spanish-Amcrican War, to replace the squadrons 
destroyed at Manila and Santiago de Cuba. When the reconstruc- 
tion of the navy was begun, in 1908, Spain possessed i battleship, 

2 armoured cruisers, 6 protected cruisers, 5 destroyers and 6 torpedo 
boats. All the larger vessels were old and of little value. 

BintioORAPHY. — The following works are mainly topographical 
and descriptive : G. H. Borrow, The Bible in Spain (ist eel., I. 09 idon, 
1843; with notes nnd glossary by Ulick R. Burke, London, 1899); 
Madoz, Diccwncirw {'eoqrdfico-hisldrico y estadistico de las provincias 
de Fspaila {i() vols., i8|6 1850); F. Coello, BesrUn geof^rafica, 
geolf'tgtca, y agvicola de Espafla (Madrid, 1859) ; W. Webster, Spain 
(London, 1882) ; M. Willkomin, Die pyrendtsche Balbinsel (3 vols. 
Leipzig, 1884-1880); E. de Amicis, Spagna (Florence, 1885; Eng. 
trails. Spain and the Spaniard'^, New York, 1885) ; R. del t'.as1illo, 
Gran dimnnnno geogrdfico de Espaila (4 vols., Barcelona, T88t^ 
1892); R. Ba'/in, Terre d*Espagne (Paris, 1895); E. I^rdo Bazdn, 
Par la Espai\a pintoresoa (Barcelona, 1805), R. Foulch 6 -r)ell 50 sc, 
Bibliographic des vuvages en Espagne (Paris, 189O); H. (iadovv, In 
Northern Spain (London, 1897); j. Hay, Castilian Davs (2nd ed., 
London, 1897); W. ], Root, Spain and its Colonies (London, 1898); 
K. L. Bales, Spanish Hightuavs and Byways (London, 1900) ; A. J. C. 
Haro, Wanderings in Spain (8th ed., London, 19*^4) ; R. Thirlmere, 
Letters from CatcUoua (2 vols. , London, 1905) . Valuable information 
ran be obtained from the Boleiins of the Madrid Geographical Society. 
Espaila, sus nionumenios y artes, su naturaUm e historia is an 
illustrated series of 21 volumes by various writers (Barcelona, i88.^~ 
1S91). The *' Sprinish Series " of monographs on towns and cities, 
edited by A. E. Cvilvcrt (London. 1906. &c.), is noteworthy for 
descriptions of archil ecture and painting, and for the cxceUcuce 
of its many illustrations. The best guide-books are H. O'Shea, 
Guide to Spain and Portugal (London, 1H99); R. Ford, Murray's 
Handbook for Spam {2 vols., London, 1906) ; and C. Baedeker., Spain 
and Portugal ([.eipzig, 1908). Stieler’s Handatlas (Gotha, 1907) 
contains the best maps for general use. The Mapa iopogrdpea de 
Espafla, published by the Instituto geografico y estadistico de 
Espaha in io8<i sheets, is on the scale of t : 50,000, or t *26 in. = 1 m. 

For geology, sec tlie maps and other publications of the Comision 
del Mapa Geoldgico de Espafla; L. Mallada, " Explicacion del niapa 
geoldgico de Espaha," in Mem. com. mapa geol. E$p. (1895, 
i8g8 and 1902); C. Barrois, " Recherches sur les terrains anciens 
des Asturies et de la Galicie," in MSm. soc. gdol, du Nord, vol. ii. 
(Lille, 1882) ; F, Fouqu6. &c., " Mission d’Andalousie," in Mdm. 
pres, par divers savants d I'acad, d$s sciences, »er. 2, vol. xxx. (PariB, 
1889). 

'The chief authorities on flora and fauna arc M. Willkomm, 
Illustrationes florae ktspanicae insularunnjue Balearium (2 vols., 
Stuttgart, 1881-1892): M. C^lmeiro, Enumeradbn de las plantas 
de la Peninsula (vol. 1., Madrid, 1885), G. de la Puerto, Botdniaa 
descriptiva, &c. (Madrid, i8gi) ; B. Merino. Contribucion d la flora, 
de Galicia (Tuy, 1897); A, Chapman and W. ]. Buck, Wild Spain 
(London, 1893) ; idem, Unexplored Spain (London, 1910). 

Modern social and political conditions are described by G. Routier, 
VEspagne en i 8 gy (Paris, 1897); E. Pardo BazAn, La Espafla de 
ayer y la de hoy (Madrid, 1899) ; VEspagne : politique, htUrature, 
dmUe, 6v., nuni^ro spinal de la Nouvelle Revue IntemationaU (Paris. 
1900); 1 . R. Lowell, Impressions of Spam (London, igoo, written 
1877-1^80 when Lowell was American minister to court of 
Spain) ; P. Gotor de BurbSguena, Nuestras costunibres (Madrid, tboo) ; 
R. Altamira y Creva Psicologia del pueblo (Madrid* rgea); 

V. AmiraU, El CataUinismo (Barcelona, 1902); J, Alpnda y Mira, 
Relaciemis de solemnidades y fiestas publicas d^ Espafla (Madrid, 
1903) ; Madrazo, El Pueblo espaflol ha muerto (Santander, 1^03) ; 
V. Gay, Consiitucion y vida del pueblo espaftol (Madrid, ^905, 

H. Havelock lillis, r/«5 5 ow/ 0/ (London,. X9P8). 

A, comprehensive account of ouch matters as population industry, 
colhmerce, finance, mining, shipping, public works, post and tele- 
graphs, railways, education, constitution, law and jtrsticc, public 
health, &c., may be found in the following works; all those’ of which 
tli« place and date of i.ssue are not specified are published animally 
in Madrid : Censo de la poblacidn de Espafla : /goo (Madrid, xgat, dx.) ; 
Movimiento de la poblacidn de Espafla : British Foreim Office 
Reports (annual series and miscellaneous series, tendon) ; Estad- 
isitca general de comercio exterior de Espafla eoH sus provincias de 
Ultramar y potencias extrangeras, formada por \la direendn general de 
Annual Reports of the Council of the (i^orporatiDn of 
Foreign Bondholders (London); Estadistica mineral de Espafla [ 
Mefnoria sdhre las obras pdhlicas) Anuari'o ofldat de eofteos y'UU- 
grafos de Espafla; SituaciSd de los ferfo-cem^l*s\ AduaHd de la 
primega enseganea; H. Gmelin, Studiev ear spetnisoken.Vqrfassnngse 
geschichte de.^ neumchnton JrJirhunderfs (^jtuUgart, 1905); R. de, 
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La Confititucidn eepaMg egmparada con las de Jnglaierra, 
E^ddos-Vnidos, Prangia y AUmania (Valencia, 1904); T. Gomez 
Herrero, Diccionario-^ia lekstdtiOo espaflol (5 vol.s., Mkdrld, igor- 
T903); Esiadi&ica de la aSrninikfriSOibn de justicia en lo crilmnal 
duranie; BoMin mensual de estadfistica demogrtlfica-sanitaria de la 
peninsula y islas , adjacenies (Madrid, monthly); Estado general 
de la armada para el afio; C. Fcrnaride* Duro. Armada espaflola 
desde la union de tos reinns de Castilla y de Leon (9 vols., Madrid, 
1895-1903) ; Botetin ofleial del ministerio de marina, (K. G. J.) 

Ill STORY 

K.’-- Ancient to a.d. ^64 

Primitive Inhabitants. — The origin and character of the early 
inhabitants of the Peninsula are unknown : recent conjectures 
on the subject, wliich have been many, are more bold than 
probable, and we must await the result of further excavations 
of prehistoric sites and further inquiries into the native inscrip- 
tions before we can hope for much certainty. The Romans, 
whose acquaintance with the country began in the 3rd century 
B.C., mention three races : Iberians (in the cast, north and 
south), Celts (north-we.rt) and Celtiberians (centre), but the 
classification does not help us far. The use to-day of th<’ 
strange and ancient Basque longue on the western slopes of 
the Pyrenees and in Vizcaya (Bi.scay) — a longue which is 
utterly unlike Celtic or Italian or any “ Indo-Germanic *' 
language — suggests that the Iberians may have been an older 
people than the Celts and alien from them in race, thTJugli 
the attempts hitherto made (0 connect Basejue with ancicni 
traces of strange tongues in the Basque lands have not 
yielded clear results. On the oilier hand, numerous place- 
names show that parts of the Peninsula were once held by 
Ccltic-.spcaking peoples, and it is, of course, possible that 
Celts and Iberians may have formed a mixed race in certain 
regions. Of other ancient races little trace can be detected. 
The Phoenicians were here traders and not settlers; the Greeks, 
though they planted early colonies on the Gulf ofLyon&,occupie(j 
hardly any site south of the Pyrenees, and the seeming likeness 
in name of Saguntum {q,v,) and tlie Greek island Zacynthus is 
mere coincidence. It is possible, howew that after the Roma t 
conquest Italians drifted in, and it is fairly certain that after 
the Roman Empire fell German conquerors brought German 
settlers, though in what numbers no wi.se man will guess. 

Earliest Historic Period. — Phoenician traders probably rewhed 
Spain long Ijefore our historical knowledge of the Peninsula 
Ijcgins, possibly as early as the iith century b.c. 

One of their earlier settlements, Gades (now 
Cadi?:), has been called the oldest town in the world 
(or m Europe) which has kept a continuity of life and name 
from its fii^st origin. But the Phoenician exploitation of Spain 
dates, principally from after the rise of (^Ihage ^^f.v.), the ^eat 
Phoenician city of North Africa* Carthaginian ** factories” 
were planted on many Spanish coasts ; a Nova (fimhago (New 
Carthage, mod. Cartagena) formed a Carthaginian fo^ess 
with the best harbour of south-eastern Spain. The expansion 
is attributed chiefly to the second half of the 3rd century b.c., 
^ to the genius of the Carthaginian statesman^ Ha^kar 
Barca, who, seeing his country deprived by Rente of ber trading 
dominion in Sicily and Sardinia, used Spain, not only as a 
source of commercial wealth, but as an mexhaustibk supply 
of warlike troops lo serve in the Carthaginian armies. But 
Rome had already her eyes on the Spanish men and mine^. and^ 
in the Second Punic War, drove Carthage finally and completely 
out of the Peninsula (doi b.c.). 

Roman Spain,— The Romans divided Spain into two “ spheres 
of administration ” (provisiciae). Hither or Citerior, that is the 
northern di.strict5 which were nearer to Italy, and Repabtiesm 
Further or Ulterior, the south. To each ** province ” Prriodt 
was vSent yearly a governor, often with the title 
proconsul. The cpinmands were full of military activity. The 
souli, indeed, and in particular the fertile valley of Anda- 
lusia, the region of the Guadalquivir (i 3 a^/w)i then called 
Baetica, was from the ^rst fairly peaceful. Settlements of 
It^ian veterans or pf j Spanish soldiers who had served for 
Rome were made at ffispabs (Seville) and at Carteia near 
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Gibraltar^ and a beginning was made of a Romanized provincial 
pppulation, , though m a somewhat half-hearted way. But 
in the norths on the high plateau and amidst the hiUs|, there was 
incessant lighting throughout the greater part of the and century 
and indeed in some quarters right down to the establish- 
ment of the empire. The Cartha^iians had extended their 
influence great distance from eaatem coast and their 
Roman successors had all the work to do. In the long struggle 
many Roman armies were defeated, many commanders dis- 
graced, many Spanish leaders won undying fame as patriot 
chiefs (see Numantia). Even where one Roman succeeded, 
the incapacity or the perfidy of his successor too often lost the 
fruits of success. But though its instruments were weak Ihe 
Republic was still strong, and the struggle itself, a struggle 
quite as much for a peaceful frontier as for aggrandisement 
and annexation of fresh land, could not be given up without 
risk to the lands already won. So the war went on to its 
inevitable issue. Numantia, the centre of the fiercest resistance, 
fell in 133 B.c. before the science of Scipio Aemilianus (see 
SciPio), and even northern Spain began to accept Roman rule 
and Roman civilization. When in the decade 80-70 b.c. the 
Roman Sertorius {q,v.) attempted to make head in Spain against 
his political enemies in Rome, the Spaniards who supported 
him were already half Romanized. There remained only 
some disturbed and unconquered tribes in the northern hills 
and on the western coast. Some of these were dealt with by 
Julius Caesar, governor here in 61 b.c., who is said also to have 
made his way, by his lieutenant Crassus, to the tin mines of the 
north-west in Galicia. Others, especially the hill tribeis of the 
Basque and Asturian mountains fringing the north coa.st, 
were still unquiet under Augustus, and we find a large Roman 
garrison maintained throughout the empire at Leon {Legio) 
to overawe these tribes. But behind all this long fighting, 
pacification and culture had spread steadily. The republican 
administration of Spain was wise. The Spanish subjects were 
allowed to collect themselves the taxes and tribute due to 
Rome, and, though the mineral wealth doubtless fell into the 
hands of Roman capitalists, the natives were free from the 
tithes and tithe system which caused such misery and revolt 
in the Roman province of Sicily. On the other hand, every 
facility was given them to Romanize themselves; there was 
no competing influence of Hellenic or Punic culture and the 
uncivilized Spaniards accepted Roman ways gladly ^ By the 
days of Cicero and Caesar (70-44 b.c.) the southern districts, 
at least, had become practically Roman: their speech, their 
literature, their gods were wholly or almost wholly Italian, 
as Cicero and Strabo and other writers of these and the next 
few years unanimously testify. Gadcs, once Phoenician, 
gained, by Caesar’s favour and thte intercession of Balbus, a 
Roman municipal charter as munieipium : that is, its citizen; 
were regarded as sufficiently Romanized to be granted both the 
Roman personal franchise and the Roman city-rights. It 
was the first dty outside of Italy which obtained such a 
municipal diarter, without the' usual implantation of Rbmtn 
citizens (either poor men needing land or discharged veteran 
soldiers) from Italy. 

Augustus (or Tiberius possibly) reorganized the administra- 
tion of Roman Spain. Henceforward there were three pro- 
vinces : (a) the north and north-west, the central 
2TB4C^ table-land and the east coast as far south as New 
A,D, 40 f, Carthage, that is, all the thinly-populated and urf- 
quiet hill country, formed the province of Tarraconensis with 
a capita! at Tarraco (Tarragona) under a legatus Augusti tro 
prmtore with a legion (VII. Gemina) at Leon and some other 
troops at his disposal; {h) the fertile and peaceful west formed 
the province of Lusitania, very roughly the modern Portugal, 
also under a Ugaius Augusti pro praetore, but with very fev^^ 
troops; (c) the fertile and peaceful south formed the protnucc 
of l^tica, qsftbd^Bfter its chief river, the Baetis, under a pro- 
ebUstt nominated by ttefenate, with no troops. These divi- 
sibkts ^ win be oba^rv^exactly coindde with the geographied 
fbatUr^ of file Peninsula. Substantially, they remained til! 


thb end of the empire, though Tarraconensis was brdeen tq) at 
liifferent dates into smdler and xUore manageable areas. AUguk- 
tus also accelerated the Romanization of the land* by planting 
in it many municipalities (coloniae) of discharged soldiers, such 
for example as Augusta Emerita (mod. Merida), which declares 
by its name its connexion with time-e^ired veterans and still 
possesses extensive Roman ruins. Either now, too, or soon 
after, imperial finance agents (pocuraiores) were appointed to 
control the revenues and also to look after the mines, which 
now became Imperial property, while a special paefectus 
administered the Balearic Islands. The two principal features 
of the whole country during the imperial period are its great 
prosperity and its contributions to Roman literature; Shut 
off from foreign enemies (though occasionally vexed by pirates 
from Africa), secluded from the wars of the empire, it developed 
its natural resources to an extent unequalled before or since. 
Its iron and copper and silver and lead were well known : it 
was also (according to the elder Pliny) the chief source whence 
the Roman world obtained its tin and quite outdistanced in 
this period the more famous mines of Cornwall. But such com- 
m«*cial prosperity characterized many districts of tlie empire 
during the first two centuries of our era. Spain can boast that 
she supplied Rome with almost her whole literature in the silver 
age. The Augustan writars had been Italians. When they 
passed away there arose in their places such writers as the 
younger Seneca, the epic poet Lucan, the epigrammatist Martial, 
the literary critic Quintilian, besides a host of lesser names. 
But the impulse of the 0}>ening empire died away and successful 
commerce drove out literary interests. With the 2nd century 
the great Roman-Spanish literature ceased : it was left toother 
regions which felt later than Spain the stimulus of Romaniza- 
tion to enter into the literary tradition. Of statesmen the 
Peninsula was less prolific. The emperor Trajan, indeed, and 
his relative and successor Hadrian, were born in Spain, but 
they were both of Roman stock and Roman training. The 
3rd and 4th centuries saw a decline in the prosperity of Roman 
Spain. The confiscations of Septimus Sevenis and the ravages 
of barbarians in the middle of the 3rd century have both been 
adduced as causes for such a decline. But while we need not 
doubt that the decline occurred, we can hardly determine 
either its date or its intensity without careful examination of 
the Roman-remains of Spain. Many of the best Roman ruins — 
such as the aqueduct of Segovia or the bridge of Alcantara— 
no doubt date from before a.d. 200. Others are protobly 
later, and indicate that prosperity continued here, as it did on 
the other side of the Pyrenees in Gaul, till the later da3rs Of the 
4th century — perhaps indeed not till the fatal winter’s ni^t in 
40-67 when the barbarians burst the Rhine frontier and flooded 
Gaul and even Spain with a deluge from which there was no 
recovery. (F. J. H.)' 

B . — From 406 to the Mahommedan Conquest, 

The Barbarian Invasion and ihe Visigothic jRrmgdtws— With 
the irruption of the Vandals, the Suebi and tbe Alans, ^ 
history of Spain enters on a long period of division and effusion 
which did not end even with the union of the chi^ Mngdoms 
by the marriage of Isabella and Ferdinand at the dose of the 
1 5th, century. The function of the barbarians everywhere was 
to cut the communications of commerce, and' the nerves of ‘the- 
imperial administration, thereby throwing the invaded counter 
back into a fragmentary condition from which a new order was 
to arise in the course of centuries. 

This function was effectually discharged in Spain by the 
Vandals and their associates, who plundered far and wide, 
and then by the Visigoths, who appeared as the „ - 

“foederati,” or duly commissioned defenders of 
the Romans. The first-comers cannot be said to 
have conquered the country in the sense that thqy establi^d 
a rule of their own. They were not numerous enough for the 
^ecution of such a Usk,even if they bad possessed the ca|»aoityi , 
When in 428 Gaiseric, king of the Vandals ‘(^.0.), accepted tiie; 
invitation of Bonifacius, the count of Africa, and pa^d oiit 
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of Spain to ibond the Vandal kingdom of Caii^age^ his whole 
horde numbered only Soyooo persons, induding old men, women 
and children, and runaway i^ves who had joined him. The 
StxMj who remained, were ccrtkinly not- more numerous. 
Such snudli bodies could not have oocupied so extensive a terri- 
tory, evenif they had scattered themsdves in driblets all over 
its surface. What they did was to rove about in hordes, plunder- 
ing or. levying blackmail. The oowedi inhabitants had been 
trained out of all habit of acting for themselves by the imperial 
despotism, and could only flee or submit. There is probably 
some truth dn the assertion of Saivian that many of the subjects 
of. the empire preferred poverty among the barbarians to the 
tpanny of the imperial tax collectors. This would be pre- 
eminently the case with the smaller landowners who formed the 
“ curiales," and who were in reality serfs of the fisc, for on them 
fell the main weight of taxation, and they were confined to 
their position liy oppressive laws. The great landowners who 
formed the “ ordo senatorius had almost as much to fear from 
the agrarian insurgents known as ha^audae, who are indeed found 
acting with the Suebi, as from the barbarians. In time some 
of tlSm took to “ living barbarously ” — that is to say, they 
fortified their villas, collected an armed following and fought 
for their lives, families and property. In some districts the 
inhabitants reverted to a state of tribal independence. This 
undoubtedly was the case in the north, where the Asturians and 
Basque’s, the least Romanized part of the population, appear 
from the beginning of the age of barbarization as acting for 
themselves. In the mountain country of Cuenca, Albacete, 
and the Sierra Nevada the natives known as the Orospedans 
were entirely independent in the middle of the 6th century. 
But if there lay in this revival of energy and character the germs 
of a vigorous national life, for the time being Spain was thrown 
back into the state of division from which it had been drawn 
by the Romans — ^with the vital difference that the race now 
possessed the tradition of the Roman law, the municipalities, 
and one great common organization in the Christian Church. 

No help was to be expected from the empire. Unable to aid 
itself it had recourse to the Visigoths (see Goths). Ataulphus 
(q^v.) the successor of Alaric, and the husband of 
o^^^lon. daughter of the emperor Theodosius, whom 

* he had mpried against the wish of her brother 
Honorius, entered Spain in 412, as the ally of the empire. He 
was murdered in 41 5 , but after the speedily.ensuing murder of his 
murderer and succe-ssor Sigeric, Wallia (415-419), who was elected 
to the kmgdom, continued his work. He destroyed the Alans, 
and drove the Vandals and Suebi into the north-west. Then he 
handed Spaiin hack to the imperial officials, that is to say, to 
weakness and corruption,; and marched with all his people into 
the Second Aquitaine, the soutb-west of modem France, which 
had been assigned to them by Honorius as a home and a reward; 
From 'this elate till the very end of the reign oiAmalairic (511- 
C31X the seat of the Vi^othic kii^ was at Bordeaux, or 
Toulousoor Narboiuie, and their main interests were in Gaul. 
They oontmued to intervene in Spain and to extend their influx 
ence over it. But for an interval of more than twenty-^five years 
they stood ^ajpart. Southern Spain was overrun and pltmdered 
by the Valais before their dq)artur€ for Africa. In 456 
Theodorio ^II. (453**466) entered Spain as ally of Avitus, whe^ 
he had himsdf raised to the empire in Gaul. He defeated the 
Roman senators of the Tarraconensis and the Suebi, patting 
their king todeatjh, and advanced as far as Merida. But he was 
readied to Gaul, and his return was accompanied by outrages 
against the Roman cities. Majorian (457-461), the kst <capa^ 
emperor of the West, proposed to make Spain the basis of his 
att^ on 'the Vandals at Carthage till his fleet was destroyed 
by ttiem ih the harbour of Carth^na. The feaitriddal murderer 
and mitcessor of Thcodoricj lhiric (466-485) followed his brother's 
policy in Spaiti!» With the extinction of the W^tem: Empire 
(47$ or 479; tke Vasm of the Visigy^hs became more and more 
the representativee cl authority, which they exercised on Rofnan 
lines, axid with an implied or formal deference to the distant 
wlOmstaiifm^^ But the continued esddtenceof the 


obscure Suevic kingdbm in the north-west, the effective kide^ 
pendence of several districts, and the rule of others b^ the Roman 
senators, proves that the r^ons actually under Visigothie ztile 
were not extensive. After the defeat and death of Alaric II. 
(485^507) at .VouiH6 the shattered Visigoth power was preserved 
from destruction at the hands of the i^ankish king Clovis (q.v^) 
by Theodoric, the Gothic king of Italy. But on his death the 
advance of the Fraidcs began again. Amalaric (507-531) fled 
from Narbonne, to meet the usual violent end of a Visigothic 
king at Barcelona. 

The line of the Visigothic kings of Spain begins, strictly speak- 
ing, with liis successor Tbeudis (53 1-548), an Ostrogoth appointed 
by Theodoric to act as guardian of Amalaric. He cAtrMct^roi 
had acquired ^eat possessions in the valley of the Vhigotitie 
Ebro by mamage with a Roman lady. It was a 
government, and not a people, which was established in Spain 
with Theudis, The Visigoths had been much Romanized during 
their establishment in Gaul, and we hear of no exodus as having 
accompanied Amalaric. The example of Theudis is enough to 
show that the law of the Theodosian code which forbade the 
mamage of Romans and barbarians was not regarded by the 
Goths. It remained indeed unrepealed, as many laws have done 
since, long after it had become a mere dead letter. The govern- 
ment which came with Theudis, and fell to ruin with Roderic, 
may be described as having been at once Roman and bad. 
In so far as it was affected by the Visigoths it was influenced 
for the worse. Their monarchy was elective. Until the death 
of Amalaric the choice was confined to one family, but he was 
the last of his line. The kings tried to make the crown here- 
ditary, and the nobles, Visigothic seniores, and Roman senators 
seized every opportunity to keep it elective. Spain presented 
a forecast of the anarchy of Poland. Of the twenty-three kings 
between Theudis and Roderic five were certainly murdered, one 
was deposed, and three were tonsured by triclK or open force. 
Of the others some were passing phantoms, and the records of 
the later times of the kingdom are so obscure that we cannot be 
sure of knowbg the names of all who perished by violence. 

The administration which these kings of unstable authority 
had to direct was essentially the Roman system. The great 
owners, whether nominal^ Visigoth or nominally Roman— 
smiores or continued to enjoy all the privileges and 

exemptions of the ordo senatorius in the last days of the empire. 
They lived surrounded by multitudes of semi-servile cohmi, or 
farmers, bound to the soil, of actual slaves, and of bwcelam^ 
who were free swordsmen to whom they gave rations (buccdoHm^ 
soldiers*bread, or bucceUa^ a portion). The amoks remained aa 
before the victims of the li^c. How far the fact that Thehdis and 
the four next sovereigns were Arians affected thrir govern- 
ment is not very clear. It prevented them from onjo}^ the 
active sui^wrt of the Catholic clergy. But it is very douo^ 
whether Christianity had spread much beyond the cities^ We 
hear of the.reonversion of pagans down to the last days of the 
Visigo^c kingdom* The spread of Mahommedanism was so. 
rapid in the first yean cdter the conquest that it is tmtposrible 
to believe that the country had been thoroughly dizrimnbed; 

Theudis, who made his headquartm at Seville, endeavoured 
to complete his mastery of the diocese of Spain by occupying 
Mauritania TingRana, but he was defeated by the 
inq3erial officers at C^uta. He was in due course VMgothfo 
murdered at Seville by Theudigisel (548-549), who 
was himself promptly slain. The reigns of Us two successors, 
Agile (54^554) Athanagild (554-567), coincided with the 
reign of Justinian and the tempormy revival of the Eastern 
Empire. Athanagild'called on the imperial officers to help him 
tBigmist Agik> and paid for their assistance by the surrender . 6f 
the province of Baetica. On his death there was an obppm 
intenegnum of five months, which ended by the 
liuva (567-572), the governor of Marbonne, the suwiviag 
remnant of Visigoth power to the north U the %renees. 
liuvadid not come to Spain, but associated his brother Lrovigild 
^67-5186) with him. The reigns of Leovigiki and, of his son 
Reoaaiied arerthe greatest in the list of the Visigoth .kingdom in 
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Spain. The father was manifestly a man of great energy who 
cowed his unruly nobles by murder, forced the Orospedans to 
recognize his superiority, swept away the Suevic kingdom which 
had lingered in the north-west, and checked the raids of the 
Basques. To secure the succession in his family he associated 
his sons Hermcnegild and Reccared wilh himself. He was the 
first Visigothic king who wore the crown, and it would appear 
that he threw off all pretence of allegiance to the empire. The 
scries of the Visigothic gold coins begins with him, and it is to be 
noted that while i he earliest arc struck in the name of the emperor 
Justinian, the imperial superscription disappears in the later. 
Leovigild drove the imperial officers from Seville and Cordova, 
though they still retained control of the coast. His son Hermcne- 
gild, to whom he entrusted the government of Baelica, was 
married to a Frankish princess. Intermarriages had not been 
uncommon between Frank and Visigoth, but they had rarely 
Jed to any other result than to subject the Arian ladies who were 
sent from Spain, or the Catholic ladies who came from France, 
to blows and murder by their husbands and their husbands’ 
families. Ingiinda the Frankish wife of Hcrmenegild, with the 
help of Leandro, archbishop of Seville, the brother and pre- 
decessor of the more famous Isidore persuaded her husband 
to renounce Arianism. lie revolted against his father, was 
reduced to submission and executed in prison. 

The reign of Re ccared (586-601) is famous in Spanish history 
for the establishment of Cal holicism as the religion of the state. 
Rcccared must have seen from the example of the Franks that 
the support of the Church was a great element of strength for 
the Crown. ITo made the change at the Third Council of Toledo. 
If Reccared hop'-d to secure the perpetuance of his dynasty he 
was mistaken. His .son Liuva 1 he second (601-605) was murdered 
by an Arian reaction headed by Wilt eric (603-610). The 
Catholics regained power by his overthrow, but they could not 
• give stability to the state. A succession of obvseure “ prie.sts’ 
kings,” who are but names, followed : Gunthemar (610-612), 
SLsebut (612-620), Reccared II. (620-621), Swintella, associated 
with his son Reccimer (621-631), Sisinand (631-636), Chintila 
(636-640), Tulga (640-641 ), Chindaswint h (641-652), Recceswinth 
(649-672). The growing weakness of the Merovinpans saved 
them from serious attack, though not from occasional invasion on 
the north. The prostration of the empire in the East by Avar 
and Persian invasions enabled them to drive the imperial officers 
from the coast towns. But the kingdom was growing internally 
weaker. The nobles were strong enough to prevent the monarchy 
from becoming hereditary. The Church seemed to exert great 
power, but it had itself become barbarized by contact with kings 
and nobles. Violent persecutions of heretics and of the numerous 
Jews broujfht in new elements of discord. Wamba (672-680) is 
credited with an attempt to reform the state, but he was tonsured 
while unconscious from illne,ss or poison, and disappeared into a 
religious house. His successors again are but names, Euric 
(680-687) and Egica (687-701). Witiza has more 

substance. He was in aftertimes denounced as a monster of 
vice, whose sins accounted for the Mahommedan conquest. 
Contemporaries speak of him with respect, and he appears to 
have been a well-meaning man who endeavoured to check the 
corruption of the clergy and the persecution of the Jews, and who 
resisted the dictation of 4 ;hc pope. His reign ended in turmoil, 
and perhaps by murder. With Rodcric, whose “ tumultuous ” 
electkm was the work of Witiza’s enemies, the line of the Visigoth 
kings is considered to have ended. 

The Visigoth kingdom presents an appearance of coherence 
which was very far from corresponding to the reality. At the 
Or by bis household of 

leudety and aided" by the palatines, great officers of 
viMjgattic state imitated from the imperial model. At the head 
KiafiQm, Qf the provinces, eight in number, were dukes, and 
the cities were gfovemed by counts. Both were, at least in 
tl^ry, officefs named by the king and removable by him. The 
king was 'advised by councils, made up by a combination of 
a aenate of* the ’great men, and of the ccclesia.srical councils 
lliAlilllt'^inder the Koman rule and that of the tolerant 


Arian kings. The formation of the council was not complete 
until the establishment of Catnolicism as the state religion. 
But from the reign of Reccared till the Arab invasion they met 
sixteen times in all, generally at Toledo in the church of Santa 
Leocadia. Purely ecclesiastical matters were first discussed by 
the clergy alone. Then the great men, Visigoth and Roman, 
joined with the clergy, and the affairs of the kingdom were 
debated. The Leges Wisigothorum were elaborated in these 
councils (see Germanic Law). But there was more show than 
reality in this parade of government by free discussion and by 
law. There was no effective administration to enforce the law. 

The Mahommedan Conquest . — How utterly weak it was can 
be seen from the fact that it was shattered by the feeble Moslem 
invasion of 71 t. The danger from Africa had been Moahm 

patent for half a century. During the reign of Savaatoa, 

Witiza the Moslem masters of northern Africa had 
pressed the town of Ceuta, the last remnant of the Byzantine 
possessions, very closely, and it had been relieved by supplies 
from Spain. Only the want of ships had prevented the Mahom- 
medans from mastering the town, and crossing the straits, and 
now this deficiency was supplied by the Christians themselves. 
It seems to be certain that Julian, the imperial count or governor 
of Ceuta, acting in concert wilh the family and faction of Witiza, 
who sought his help against Rocleric, provided vessels to trans- 
port the Berber Tarik (TSriq) aiToss the straits. Tarik, the 
general of the caliph s governor in northern Africa, Musa b. 
Nosair, was invited as an ally by the conspirators, who hoped to 
make use of him and then send him back. He came with a small 
force, but with the certainty of finding allies, and on being joined 
by another detachment of Berbers marched inland. On the 
iqlh of July 711 he met Rod eric near the I.ago de la Janda 
between Medina Sidonia and Vejer de la Frontera. He had 
perhaps already been joined by Spanish allies. It is at least 
certain that in the battle the enemies of Roderic passed over to 
the invader. The Visigoth king was routed and disappears from 
authentic history. There is some probability that he did not 
perish in the battle, but escaped to fall two years later, at 
Seguyjuela near Salamanca, in action with Merwan the son 
of Musa. A single blow delivered as much by Christian 
as by Moslem hands, sufficed to cut the bond which seemed to 
hold the kingdom together, and to scatter its fragments all 
over the soil of the Peninsula. Through these frag- 7*^ * 

ments Tarik marched without a single check of im- Aommmijro 
portance. Before the end of 71 1 he had advanced as Coaqutat. 
far north as Alcali. C6rdova fell to a detachment of his army. In 
712 Musa joined his lieutenant, and the conquest of the south was 
completed. M6rida was the only town which offered an honour- 
able resistance. During 713 and 714 the north was subdued 
to the foot of the mountains, and when Musa and Tarik were 
recalled to Damascus by the caliph the progress of the Moslems 
was not delayed. In 718 they crossed the Pyrenees, and con- 
tinued their invasions of GaUl till they met the solid power of the 
Austrasian Franks at Poitiers 732 (see Charles M artel i and 
Caliphate, B. 6, 10). The rush of the Mahommedan flood 
sent terror all over Europe, but the little opposition it encountered 
South of the Pyrenees is to be .easily explained, and the victory, 
though genuine, was more specious than substantial. That the 
lieutenants of the caliph at Damascus should take the place of 
the Visigoth kings, their dukes and counts seemed to many no 
loss and to a still greater number a gain. The great landowners, 
to whom patriotism was unknown and whose religious faith was 
tepid, were as ready to pay tribute to the caliph as to render 
service to one of their own body who had become king by violence 
or intrigue. On the part of the Arabs, who, though a small 
minority of the invaders, were the ruling element, there was a 
marked absence of proselytizing zeal. 'Kiey treated the occupa- 
tion of Spain as a financial speculation more than as a war; for 
the faith. The Arab, though he produced Mahomr 
inedankm,was the least fanatical of the follwera of 
the Prophet, and was not only willing but desirous to > * 
leave to all men who would pay tribute the free exercise of their 
religion. He cynically avowed a greater liking fot the poll tax 
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paid by the Christian than for his conversion. The Spanish 
koihan and the Visigoth, so called, of that epoch of poorness of 
spirit, accustomed as he was to compound with one master after 
another, saw nothing dishonourable in making such an arrange- 
ment. That it was made is matter of record. In Murcia the 
duke whom the Arabs knew as Tadmir became a tributary prince, 
and his family retained the principality for generations. He no 
doubt contrived to induce the Arabs to recognize him as the 
owner of what had been public domain, and made an excellent 
bargain. The family of Witiza did obtain possession of an 
immense stretch of the land of the state in Andalusia on condition 
of paying tribute. One of them, by name Ardabast, was deprived 
of his holding at a later date on the gi’ound that he held more 
land than could be safely left in the hands of a Christian. Every- 
where landowners made the bargain, and the monasteries and 
the cities followed their example. Nor was submission and pay- 
ment of tribute all that they were prepared to give. Many pro- 
fessed themselves converts to Mahommedanism. In the north 
one great Visigoth family not only accepted Islam, but founded 
a dynasty, with its capital at Saragossa, which played a stirring 
part in the 8th and gth centuries, the Beni-Casi, or Beni-Lope. 
To the mass of the population the conquest was, for the present, 
a pure gain. The Jews, escaped from brutal persecution, were 
the eager allies of the Arabs. As the conquerors swept away the 
Roman fiscal system, which the Visigoths had retained, and re- 
placed it by a poll tax (which was not levied on old men, women, 
children, cripples or the very poor) and a land tax, the gain to 
the downtrodden serfs of the fisc was immense. They acquired 
personal freedom. Add to this that a slave who professed Islam 
could secure his freedom, at least from slavery to a Christian 
master, that Arianism had not been quite rooted out, that the 
country districts were still largely pagan, and it will not appear 
wonderful that within a generation Mahommedan Spain was full 
of renegades who formed in all probability a majority of its 
population and a most important social and political element. 
The Arabs at first were content to take a fifth of the land tb 
constitute the public domain, or khoms, out of which fiefs held 
on military tenure were provided for the chiefs of the conquering 
army. 

If this moderate policy had been or could have been steadily 
pursued, the invaders would in all probability have fovmded a 
lasting state. But it could not be pursued, since it required for 
its application a consistency, and a power to act on a definite 
political principle, of which the Mahommedan conquerors were 
absolutely destitute. Nor had Spain been conquered by a single 
race* The invaders were a coalition of Arabs, Syrians and 
Berbers. The Arab was incurably anarchical, and was a noble who 
had no political idea except the tribal one. That their personal 
dignity must be asserted and wognized was the first article 
in the creed of these descendants of the heroes of the desert, 
They looked down on the Syrian, they thought the Berber a lout 
and a plebeiah, they scorned the renegade, and called him a slave 
and son of a slave. They fought out the old tribal rivalries of 
Arkbia on the banks of the Guadalquivir and on the Vega of 
Granada' They planted the Berber down on the bleak, ill- 
watered, and wind-swept central plateau. He revolted, and they 
strove to subdue him by the sword. He deserted his poor share 
of the conquered land, and in many cases returned to Africa. 
The conflict for tlic caliphate (q.v.) between Omayyad and 
Abbasid removed all shadow of control by the head of the 
Mahommedan world, and Spain was given up to mere anarchy. 
The treaties made with the Christians were soon violated, and it 
seemed as if Islam would destroy itself. From that fate it was 
preserved by the arrival in Spam Of Abdurrahman (Abdarrah- 
man b. Moawiya) the Omayyad (758), one of the few princes of 
his house who escaped massacre at the bands of the Abbasides. 
With the hdp of his clartsmen among the Arabs, and to a large 
extent of tte renegades who counted as his clients, by craft, by 
the sword, bv Itieeping down the fanatical Berber element, aiid 
by forming iifirfcsenary army of African negroes, and after thirty 
years of blpM and battle, Abdurrahman founded the independent 
amii^te^ Vhjeh Iti the 10th centbiy became the caliphate of 
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Cordova. It was an Oriental monarchy like another, strong when 
the amir was a strong man, wealc when he was not, but exception- 
ally rich in able men. Its rulers had to fight the Arab nobles as 
much as the Christians, and the h^is of their power was their 
slave army of negroes, or of Christian slaves, largely Slavonians 
sold by their. German captors to the Jew slave traclt.rs of Verdun, 
and. by th^m brought to Spain, ll'hesc janis;;uries at first 
gave them victory, and then destroyed them. 

Such a kingdom as this needed only attack from, a more 
solidly organized power to be shattered. The Qirhtian enemies 
of the Mahommedans were for long weak and no less , cMatUn 
anarchical than themselves, but they were never Stataaof 
altogether wanting, and they liad, what the Arab North* 
and Berber had not, a tradition of law and a capacity for form- 
ing an organized polity and a state. The>' are to be sought for 
along the line of the mountains of the north. In the centre were 
the Basques, dwelling on both sides of the Pyrenees, who kept 
against tlte Mahommedan the independence they had vindicated 
against the Visigoth. On the cast of the Basijues, along the line 
of the Pyrenees, were others of kindred blood, who also kept a 
rude freedom on the slopes and in the valleys of the mountains. 
The Arab passed through them, going and returning to and from 
Gaul, but he never fully conquered them. The name.s of their 
leaders Garci Jeminez and Inigo Arista arc altogether legendary. 
But here were the roots of the kingdom of Navarre, of Sobrarbe 
and Aragon. In the earliest times their most pressing foe was 
not the Arab or Berber so much as the Garolingian. It was at 
their Imnds that Charlemagne while returning from his 
expedition to Saragossa, suffered llmt disaster to his rearguard 
at Roncesvalles which is more famous in poetry than important 
in history. With the aid of the Spanish Moslem Beni-Casi the 
Basques drove off the counts and wardens of the marches of 
the Carolingians. On the eastern extremity of the Pyrenees 
the Franks found no native free population. Here, mainly 
under the leadership of Louis the Pious, they formed the 
Marca Hispanica, where Frankish counts and wardens of the 
marches gradually gained ground. By the reign of Clmrles 
the Fat a principality had been founded. Wilfred the Hairy — 
the Comes VeUosus, so called because his countship was poor 
and covered with scrub wood, and not because the palms of 
his hands were covered with hair as the legend has it — became 
the founder of the counts of Barcelona. 

The greatest destiny was preserved for the Christian remnant 
which stood out to the west pf the Basques, in the mountains of 
Asturias. Pelayo, whom they chose for king, and his victory pf 
Covadonga, are wellnigh as legendary, and are quite as obscure 
as Garci Jimenes and Ifiigo Arista. Yet it is ceitain that in this 
I region were planted the seeds of the kingdom of Castile and Leon, 

I the dominant power of the Spain of the futu>rej The tot;al silence 
of the contemporary chronicle, called by the name of Isidore of 
Beja, shows that in the south of Spain, where the writer lived, 
nothing was known of the resistapce.made in the north. The 
next Christian authorities belong tp the latter part of the 9th 
century. It is therefore with the warning that the dates can 
only be given as probably correct that the three first thristian 
kin^ can be said to have reigned from 718 to 757. Pelayo{7i8- 
737I his brother Favila (757“739)~<>^ whom we only know that 
he IS said to have been killed by a bear while hunting— and 
Aiphonso L, the Catholic ( 739 - 757 ). stand as little more than 
names. While the invasion of Gaul was still going on Manuza, 
the chief of the Berbers settled in north-western Spain, had 
revolted against the caliph's lieutenants. In 740 came the great 
general revolt of the Berbers, In 750 plague, following on drought 
and famine^ swept away thousands of conquered and conquerors 
alike. Amid the general desolation i^phonso L, duke of Canta- 
bria and son-in-law of Pelayo, constituted the king- 
dom which the .Arabs called Galicia. It answer^ oSZ! 
closply to the old Roman province of the same namer— ^ 
extending from the Bay of Biscay to the line of the Dpero, from 
the ocean to the foot of the mountains of Navarre. Intem^y it 
was divided into two belts. A 16 ^g the shores of the bay, and in the 
valleys of the mountains to the north >|fest it was inhabited; 
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but a great belt of desolation separated it from the remons in 
which the Moslem were fitting out their own quarrels, ^phonso 
swept all through that region, already more than half depopu- 
lated, slaying the lingering remnants of the Berben, and carrying 
back the surviving Christians to the north. Behmd that shield 
of waste the Christian kingdom dexreloped; from die death of 
Alphonso I. to the reign of Ramiro II. (931-950) it was subject to 
no serious attack, though raids on the frontier never ceased. 
Norse pirates appeared on the coast in the 9th century, but made 
no permanent settlements. As the population grew, it pushed 
down to the plain of Leon and Castile. The advance is marked 
by the removals of the capital forward from Cangas de Oiia to 
Oviedo, from Oviedo to Leon, and by the settlement of adven- 
turous frontier men in the ancient Bardulia, which from thehr 
“ peels,” and towers of strength, gained the name of Castilla — 
the castles. Burgos became its centre. The Montaiia (hill 
country) of Burgos, and in particular the district called the AJfoz 
of Lara, was the cradle of the heroes of the Castilian share in the 
reconquest — the count Porcellos, and the judge of the people, 
Lain Calvo, the infantes of I^ra, the bastard Mudarra, and 
Ruy Diaz of Bivar, in whose lives legend and histoiy are mingled 
beyond disentanglement, and of whom some are pure figures of 
romance. By a process which was going on elsewhere in Europe 
the frontier settled into a new political organism. As the Marca 
Hispanica on the east became the county of Barcelona, so the 
chiefs of Bardulia became the counts of Castile, then the count 
of Castile, the rival of the king at Leon, and in time the king of 
Castile, and head of Christian Spain. 

There is much in the mtemal history of that kingdom which 
stands apart from the general development of western Europe, 
from which it was shut out. In all the long period from Pelayo to 
Ramiro II. only one event occurred which had mudi tendency 
to bring the Christians of the north-west into dose relations 
.with their neighbours of the same faith north of thel^rcnees. 
This was the discovery, or, in strict ecclesiastical language, the 
** invention ” of the body of St James the ApoSde in the reign 
of Alphonso 11 . the Chaste (^^89-842). The shrine at Sartti^o 
in Gallicia was accepted in an age when evidence and criticism 
were words of no meaning, and it attracted pilgrims, who broug^it 
tiude. But, apart, from this openi^ for foreign influence, the 
Christians were left to develop their order untouched by alien 
examples, and they developed from the Visigoth monarchy. 
The men who raised Pela/o on the shield believed themselves 
to be electing a successor to Roderic, and indeed they were. 
They continued for a time to call thenwelves Goths, and to 
claim Gothic descent, which had become for them very much 
what descent from the companions of the conqueror was to 
Englishmen of the 14th or 13th centuries and kter— another 
name for npbility of blood. There Was the same king possessing 
theoretic^ly almost absolute power^ both axlministrative and 
leffislative; the same nobles who limited his effective power by 
r^llion, their constant effort to keep the crown elective, and 
his.no less steady, and by the.ioth century victorious, effort to 
make it hereditsay; the same distmetion between the few free, 
who aretdso the rich owners of land, and the many setfs, who are 
partial bondsmen, or the slaves pure and simple. But the fact 
that every arm was needed for tne raids on the frontier, and to 
provide settlers who should also be garrison for the regained 
lands, worked for freedom. The serf, who was also a soldier, 
revolted against bondage. The chief who had to “ people ” a new 
and exposed township had to tempt men by freedom and secure 
rights to fdUow his banner. The influences whWh by the 13th 
century 'had abolished serfdom in western Spain were all at 
work ^fore ibt neign of Ramiro 1 ^ In spite of revolts and 
of fratricidiil strqig^s a s?tat€ was f Tb the east of it, ^ 

the Navaxsrese, hm% rid themselves of the Cardlingian counts 
and marchers, m made a kingdom in ftieir mountains, and | 
beyond them free terrTtories of the central PVranees ' 

were advancing, Si subordination to the NttValrrese king atj 
PampbitM. “The Ait&b edied them the Christians of A 1 Frank, 
and distinguished them from the Galhcians. 

The torfi century and the ffmt yeUrs of the iith saw a great 


set-back of the Christian rcwal. Dissensions among them- 
selves coincided with an energetic rally of the Moslem power. 
From the foundation dt the amirate by Abdur- 
rahman I. (758-790) to the beginning of the reign of 
Abdurrahman III. (912-^61) mhommedan Spainhad Amint§, 
shared the usual fortunes of an Oriental monarchy. 

A strong amir, suCh as Abdurrahman I. or his '^***®hr* 
grandson Hakam I. (796-822), codld enforce obedience by arms, 
or by murder, but it was the rule of the most pugnacious and the 
hardest hitter. Even with Him it was often only apparent. 
On the upper frontier, Which is now Aragon, the ” Visigofh ” 
Beni-Casi ruled, doing homage and paying tribute intermittently, 
supported by a loyal population of native Mahommedans, Whose 
Christian or nominally Christian fathers had been their fol- 
lowers before the conquest. The “Moors,” so called, who 
afterwards filled the kingdom of Aragon were of native blood. 
Toledo, relying on the immense military strength of its position, 
was more often in rebellion than in subordination. Ae mas- 
sacre which Hakam I. effected by a lavish use of fraud cowed 
it only for a time. Abdurrahman III. found it independent 
again when he came to the throne, and had to besiege it for 
two years before it yielded. The renegades grew in numbers, 
and in faith.^ Under the influence of orthodox Berber teachers 
their fanaticism was turned against the amir himself. Hakam, 
a winebibber much suspected of heterodoxy, had to expel 
thousands from his capital. Part went to people the town of 
Fez, newly founded in the Morocco, by the Idrisites. Part 
wandered eii^tward to found a Mahommedan state in Crete. 
Under the stimulus of Berber fanaticism the toleration first 
shown to the Christians was turned to persecution. A counter 
fanaticism was aroused in them, and .for years the “■Mart3n*s of 
Cordrtba ” continued to force the often reluctant aidis to behead 
them, by blaspheming the Prophet. The relations of the amir 
to the Christian bishops were very much those of the Ottoman 
sultan to the Greek patriarch. There were Spaniards who, 
like the Greeks of the Plianar, were the servile instruments of 
their Moslem master. Under Abdurrahman II. (822-852), who 
spent'his life listening to a favourite an.d highly accomplished 
Persian tenor and in the company of dancing girls, and under 
Mahommed I. (852-886), the niggardly Mondhir (886-888), 
whose time was short, and Abdalla (888-912), who was feeble,, 
the amirate was tom to fragments. 

From this state of anarChy the amirate was saved by Abdur- 
rahman 111. (912-961), th6 Akbar of His race. He came to the 
throne when half a centuiy of war and murder had 
produced exhaustion. The country was swarming mad§rAb^ 
with brigands, and the communications were so durrMhmMm 
dangerous that seven years had been known to pass 
during which no caravan travelled from Cordova to Saragossa. 
There was a disposition on all hands, save amoi^g f be irrecon- 
cOable Christians of the Sierra de Rond^, to accQptjpeace under a 
capable master. The Arabs were bdkten down, and the renegades 
had gained most pf what tW fdqght for when the aristocracy 
was cowed. Abdurrahman uL, an Oriental riiler of ' the, great 
staipp, industrious, resolute, capable of justice, magnin^t,^ 
and free handed without profusion, was emineniy .^alified to 
give all that his people wanted. 'The splendour of his reign is .a 
commonplace. He restored order even in the Rdnda, and then 
he took the field against the Diristians. ,Be obeyed the rule 
which has called qpon all the intelligent governors of Spain to 
make sure of the African coast by occupying it. He skw the 
Christian princes of the north become his v^sals and submit 
to his judgment in their quarrels. Bdt within a period not so 
long as own life hiis dynasty was cxtincit and his kingdom 
in fragments. 

Hakam IT. (961-197^, AbdOTahmanS son, Jtfoended tl^ 
throne in mature years, and continued his fat^r'^s policy, A 
lover of books, he gave piofot^ion to mters and thuk^rs who 
toot strictly orthodox. From his, CHtistian , nejgh^urs he 
had toothing to fear. The anarchy which hrolae outriijJI^ 
west, the kingdom now called lLeoh,i on the.<kath jCi|rRiu^ 

— ^whose sons fought among themselves— and the endless 
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conflicts betweai Leon and Castile, rendered tlie only formidable 
Christian kingdom . powerless. Even on Hakam’s death the 
power of the caliphate was exiercued for some thirty years with 
great vigour. In his old age, one of his wives Sobh (Iftie Day- 
break), a Basque, bore him the first son bomlin .his harem. To 
this son Hisham II. (976- ?) he left the crown. The rule 

went to the sultana, and her trusted ageat Ibn Abi ‘Amir 
Mahommed ben Abdallah-^-^an Arab of noble descent, who in 
his early life was a scribe, and*who'it»e by making himselfuseful 
first to the ministers and to the favourite wife. By them he was 
promoted, and in time he brought their ruin. By her he was 
made hajib — lord chamljerlain, prime minister, great domestic, 
alter ego, in short, of the puppet caliph — ^for Hisham 11 . in 
All his long life was nothing else — and in . due time 
tTMtiottct he reduced the sultana to insignificance. The 
MMuaan administration of Mahommed ben Abdallah, who 

took the royal name al-Mansur Billah (**the victorious 
through God”) and is generally known as Mansur (g*v.), is 
also counted among the glories of the caliphate of Cirdova. 
It was the rule of a strong man who made, and kept under 
his own control, a janissary army of slaves from all nations, 
Christian mercenaries from the north, Berbers and negroes 
from Africa. With that host he made fifty invasions into the 
Christian territor)^ A more statesmanlike conqueror leading 
a people capable of real civilization would have made five, 
and his work would have lasted. Mansur made raids, and left 
his enemies in a position to regain all they had lost. It mattered 
little that the desolated the shrine of St James at Compostella, 
the monastery of Cardena in Castile, took Leon, Pamplona and 
Barcelona, if at the end he left the roots of the Christian states 
firm in the soil, and to his son and successor las kaftb only a 
mercenary army without patriotism or )loyalty . In later times 
Christian ecclesiastir'al writers, finding it difficult to justify 
the unbrdken prosperity of the wicked to an age which believed 
in the judgment of G(^ .and trial by combat, invented a final 
defeat for Mansur at Calatanaxor. He died in T002 undefeated, 
but racked by anxiety for ithe permanence of the prosperity of 
his house. His son Moocafiar, kept the author ityjas kajib, always 
in the name of Hisham II., who was hidden , away in a second 
palace suburb of Cordova, Zabira. But Mozaflar lasted for a 
shorttime, and then died, poisoned, as it was said, by his brother 
Abdurrahman, called Sonchol, the son of Mansur by one of 
the Christian ladies whom he extorted for his harem from the 
fears of the Christian princes. Abdurrahman .Sonchol was vain 
and feather-headed. He extorted from the feeUe caliph the 
Abdur» successor, thereby deeply oflfending the 

rAtmaa princes of the Oxxiayyad house and the populace 
SmmsAau of Cotdova. He lost ’his hold on his slaves and mer- 
cenaries, whose cliiefs had begun to think it would be more to 
their interest to divide the country among themselves. A palace 
M at the Involution, headed by Mahommed, of the Oraayyad 
family, Who called himself A 1 Mahdi Billah (guided 
by God), and h street riot, upset ihe power df 
niuMa W, Cordova while he was hbseiit /on a 

raid against Castile. His soldiers deserted him, and he xvas 
speedity slaughtered. Then in the twinkling of aneyethe whole 
edifice went into ruin. The end of Hishim (H. is usdsnowii, 
and the oito princes perished in a frantic isnraihbhs ixa the 
throne in which they were the puppets ot militiByy advantxiren. 
A score of shifting principdities, each romiy to ihi^ the 
Christians! to destroy the others, toc^the place/of .the chliphaifee. 

The iundamefital difference between the Moslem, Who Anohr 
only the delspot and *the iKoran, hnd^h Christian iwhoiiarve 
DevBhmmpai^ Church, a Ibody of law ahd ra Latin speech, wtos 
wiril seen in the contrast hetween the end of the 
CMMaa vgreatnesa of Mansur, and the ted of the* wtahness 
his tChrhltian corikempoiteite. The first left no 
trace. The eeanid attained, after much fmtctehlaipsirifei, tto 
thefouiidari(m>ef a’kingdom and ofiinsrituthnxs. The ifitertel 
ketwaQn;the'death’of Ramiro II. in 950 and the ^tabli^^fnent 
of Castile by Eemando 1 . in icyj is on 
face as anarchical as the ^Mahommedlui etmfusiov^ of'aay M 


The personages are not anywise heroic, even when like 
Alphonso V. (999-1027) they were loyal to their duty, Sancho 
the Eat, and Bermudo 11 . the Gouty, with their sbameiieas feuds 
in ^e presence of the common enemy, and their appeals to the 
ealiph, were miserable enough. But the emancipation of the 
serfs made progress. Charters began to be given to the towps, 
and a class of burghers, endow^ with rights and armed to 
defend them, was formed; while the coun^ of the mantes 
was beginning to develop into a Cortes. The council over 
which Alphonso V. of Leon and his v/ife Geloria Elvira) 
presided m 1020, conferred the great model charter of Leon, 
and passed laws for the whole kingdom. The monarchy became 
thoroughly heredity, and one main source of anarchy was 
closed. By the beg:inning of the nth century the leading place 
among the Christian kings had been taken by s^nebotht 
Sancho £1 Mayor (the Great) of Navarre. He was Qnmt 0/ 
married to a sister of Garcia, the last count of Nmvam. 
Castile. Garcia was murdered by the sons of Count Vela of 
Alava whom he had despoiled, and Sancho took possession of 
Castile, giving the government of it to his son Fernando 
(Ferdinand L), with the title of king, and taking the nanie 
of “ king of the Spains ” for himself. It was the beginning 
of attempts, which continued to be made till far _ ^-^1 
into the 12th century, to obtain the unity of the 
Christians by .setting up an emperor, or king of ^•Baeaarw^ 
kings, to whom the lesser crowns should be subject. 

Fernando was married to a daughter of Alphonso 
of Leon. Her brother Bern^udo, the kst of his line, could 
not live in peace with the new king, and lost his life in the 
battle of Tamaron, in a war which he had himself .provoked. 
Fernando now united all the north-west of Spain into the 
kingdom of' Castile and Leon with Gallicia. Navarre was left by 
Sancho to another sun, Garcia, while the small Christian states 
of the central Pyrenees, Aragon, and Sobrarbe with the Rtbagorza 
went to his other sons, Ramiro Sanchez ;and Gonzalo. 
Fernando, as the elder, called ihimself emperor, and asserted a 
general superiority over his brother.5. That he took his position 
of king of kings seriously would seem to be proved by the fact 
that when his brother Garcia attacked him in 3054, and was 
defeated and elain at Atapuerca, he did not annex Navarre, but 
left his nephew, Garcia’s son, on the throne as vassal. The Council 
of Coyanza, :now Valencia deDon Juan (1050), at coaacUai 
which he confirmed the charters of Alphonso V., Caamate, 
is a leadmg date in the OGOistitutioiral histoty (of 
Spain. When he had united his kingdom, >he took the 
field against the Mahommedans; and the period Of the . great 
reconquest begw. So far the' Christians had not .gone »much 
beyond the limits of ;the territory left to them at theandiof the 
8th centuiy. They had oifiy developed and organized Baaiaaiag 
witlun it. Under Fernando, they advanced toofiSw 
the.banks of the Tagus m the south, andinto Vakneia cmm^ 
on the vouthjcast. They began to close xxnmd 
Toledo, the ehield of Andalusia. The feeble Andsdnsihn pripces 
were terrified into pa^ng tribute, and Fernando advanced 
to the'very gates of ^ville wiHtout finding an. enemy to meet 
him in the field. Has death in 3065 broo^t aboulm pause for 
fb time. He Icftihis three kingdoms to his three zons S^ho, 
’Alphonso !Bnd Garcia. Alphonso, to whom Leon lhad fallen as 
•his share, venaakied master aitefthe muider nf 6andio.at Zamora, 
iwhioh he was endeavouring to take from iuB tister, and the 
limprisonihent lof Garcia nf Gfdlicia. The teign hf A^honso VL, 
which lasted till rioq, is one of the fiilitet 'k the ASptaaao 
annals of JStoain. He todk np the work lof his it., 
fethht, wdthieisaf the tausodmg ispiritf than was in 
)Feniando, tnat wite oonapiciiOus /ability;. His snarric^e with 
vGonstonce, daughter ^ Rnfoert, duke of Burgundy. ’i^bhght 
ie powevfal ifteete influenoe ihte ploy in Castiiei CVnaWiiw* 
lavouitei'tiienKiiSn^fChiatyyand'ob^^ hasliand’s favour 
lor them. Undertheir leadersfaipfxnieteuiuswepertalQin 
to rriorm the Church, from rihich hithertb iit^ 
had bhen expected save that it riiould be aeftbous knd 
mattiaL T^iodoptbn df the lloman instead of 
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ritual of Saint Isidore has been lamented, but it marked the 
assumption by ( astile of a place in the community of the 
western European kingdoms. The Frenchmen, both monks 
and knights, who accompanied Constance brought to bear 
on Spain the ecclesiastical, architectural, literary and military 
influence of France, then the intelkctual centre of Europe, as 
fully as it ever was exercised in later times. Castile ceased to 
be an isolated kingdom, and became an advance guard of 
Europe in not the least vital part of the crusades. Alphonso, 
who during his exile owed some good services to the Mahom- 
medan king of Toledo, spared that city while his friend lived. 
Atphottso carried the war forward elsewhere. He 

overruna extorted tribute, and dtjuble and treble tribute 
AtMAa/ntutm from the princes of Andalusia. In 1082 he swept 
daa Spain, tf^roiigh the va'ley of the Guadalquivir to 
Tarifa, where he rode his horse into the sea and claimed 
possession of the “last land in Spain.” In 1084, his friend 
being dead, he made himself rriaster of Toledo. The fall of tlic 
city resounded throughout Islam, and shoc ked the Mahommedaii 
princes of Andalusia into gravity and a sense of their position. 
Their peoples began to look to Africa, wh( r(‘ Yusuf ben Techufin 
was ruling the newly founded empire of the Almoriivides. The 
princes had cau.se to dread him; for Yusuf, the leader of a 
religious movement still in its first zeal, was known to have no 
friendly feeling for their religious indifTerence and elegant, 
dissipated habits. It was likely that, if he came as ally, he 
iavsMiottot would remain as master. But the case was ex- 
theAimori^ cellently put by al-Motaniid, amir of Seville, a 
v/de«. brilliant cavalier, an accomplished Arab poet, and 
one of the most amiably spendthrift of princes. When the 
peril of appealing to Yusuf was put before him at durbar 
by his son, he acknowledged the danger, but added that he 
did not wish to be cursed throughout Islam as the cause of the 
, loss of Spain and that, if choose he must, he thouglit it better 
to lead camels in Africa than to tend pigs in Castile. Yusuf 
came, and in 1086 inflicted a terrible defeat on Alphonso VI. 
at Zalaca near Badajoz. The immediate results of the stricken 
field were, however, but small. Yu.suf was called back to 
Africa, and in his absence the Christians resumed the advance. 
When he returned he was chiefly employed in suppressing the 
Mahommedan princes. Alphonso W'as compelled to witlidraw a 
garrison he had placed in Murcia, and Valencia was, by his 
decision, given up by the widow of the Cid {q.v.). But he kept 
his hold on Toledo, and though his last days were darkened by the 
death of his only son in the lost battle of Ucles (1108), he died 
in 1109 with the security that his work would last. 

The AlmorAvides went round the fatal circle of Asiatic and 
African monarchy with exceptional rapidity. One generation 
of militaiy efficiency and of comparative honesty 
in administration was follo\^'ed by sloth and cor- 
medMtt ruption as bad as that of the Arabs. To this the 
PoWdi* aJwftrAlmordvides, who were Berbers and were largely 
t/Jei*****'*" mingled with pure negroes, added a dull bigotry 
* and a hatred of thought and knowledge from 

which the Arab, anarchical and politically incapable as he 
was, was free. In Aragon the successors of Ramiro .Sanchez 
had begun to press dose on Saragossa when the Alraoiivide 
invasion took place. The battle of Zalaca gave pause to the 
Aragonese, as it did for a short space to the Castilians. The 
inteS^-of advance in the reconquest would have been shorter 
than it wa$ but for the results of a most unfortunate attempt 
on the, part of Alphonso VI. to unite the crowns of Aragon and 
Castile by the marriage of Alphonso I. (i 104-1134) of Aragon with 
his daughter Urraca. Urraca (the name is a form of Maria) 
was dissolute and Alphonso w’as arbitrary. There 
ofAmm! nothing in the manners of the 12th century 
to make a husband hesitate to beat his wife, and 
Urraoi^as beaten, and in the presence of witnesses. 
The marriage, too, »< was declared null by the pope, as the 
parties were within the prohibited degrees. Alphonso and 
UrFM came, to open war, in which he claimed to be king of 
by Qi his mamage and his election by the nobles, 


The confusion was increased by the fact that Alphonso, Urraca’s 
son by her first marriage with Raymond of Burgundy, was 
recognized as king in Gallicia, was bred up there by the able 
bishop Diego Gelmirez, and took an active part in the feuds 
of his mother and step-father. The death of Urraca in 1126 
allowed her son to reunite the dominions of his grandfather. 
In the meantime his quarrels with Urraca had not deterred 
Alphonso, who is surnamed the Battler in Aragonese history, 
from taking Saragossa in 1118, and from defeating the Aimord- 
vidcs at the decisive battle of Cutanda in T120. In 1125 
carried out a great raid through Mahommedan Spain, camping 
in its midst for months, and returning wuth many thousands 
of the Christian rayahs, who, under the name of Mozdrabes, had 
hitherto continued to live under Moslem rule. They now fled 
from the bigotry and ncf:ro brutality of the Almordvidcs. The 
failure of Alphonso’s attempt to take Braga in 1134 was speedily 
followed by his death. He left his kingdom by will to the 
Knights of the 'I’emple and the Ho.spital, but the barons of 
Aragon paid no attention to his wish, and drew his brother 
Ramiro, a monk, from his cell to continue the royal line. 
Ramiro, having been first cx-claustrated by the pope, married 
Agnes of Aquitaine, and on the birth of his daughter Petronilla 
alfianced her to Ramon Berengucr (Raymond Berengcr), count of 
Barcelona, and then retired to liis cell at Narbonne.^ union of 
This marrii'ge united Aragon and Catalonia lor ever, Aragon anti 
and marks a great step forward in the constitution Catalonia, 
of a national unity in Spain. Navarre, indeed, w'hich had been 
united with Aragon since the fratricidal murder of its king 
Sancho in 1076, preferred to remain independent 
under a new ruler of its choice. It was henceforth 
a small state lying across the Pyrenees, dependent 
on France, and doomed inevitably to be partitioned between 
its great neighbours to north and south. 

Alphonso VII., the son of Urraca, was, during the twenty 
years between his mother’s death and his own in 1157, the 
dominating sovereign of Spain. In 1135 he was j^iptonao 
crotvned at Leon, in the presence of the new king w/., 
of Navarre, of the counts of Barcelona and Toulouse, **Gmporor 
and of other princes, Christian and Mahommedan, 

“ Emperor in Spain, and king of the men of the two religions.” 
In his character of emperor and king of the men of the two 
religions Alphonso VII. seems to liave aimed not at expelling, 
but at reducing the Moors to subjection as vassal communities. 
He took Cordova and conquered as far as Almeria, 
but left vassal Moslem princes in possession. His 
death was followed by another and, happily, a last 
division of Qistile and Leon. Sancho, his eldest son, took the first 
and Fernando the second. The dream of the empire w'as speedily 
dissipated by the death of Sancho of Castile a year after his father; 
Portugal had already become a semi-independent state. 

The complicated story of the Christian kingdoms of Spain 
during the next two generations can be best made intelligible 
by taking the king of Castile as the centre of the^/AyngoV///. 
turmoil. His boyhood was filled by all the miseries ofcaatth, 
which rarely failed to descend in the middle ages 
on the people whose king was a child. Alphonso VIII. married 
Leonora, daughter of Henry II. of England, who, as duke of 
Aquitaine, by right of his marriage with the duchess Eleanor, had 
a strong direct interest in Spanish politics. Castile, by its geo- 
graphical position as the centre of Spain from Cantabria to the 
Sierra Morena, was the forefront of the Struggle with the Moors. 
In Andalusia the downfall of the Almordvides had wnra^th 
opened the way to the Almohadcs, or followers of thaAiw 
the Mahdi, an even more bigoted religous sect than 
the other. Alphonso had conquered Cuenca, in the hill country 
between Castile and Valencia, m 1177, with the help of the king 
of Aragon, also an Alphonso, the son of Petronilla and of Ramon 
Berenguer of Barcelona. With eminent good sense he rewarded 
'his ally by resigning all daim to feudal superiority over Aragon. 

' ^ Raymond du Puy, grand master of the Hospitallers, came to 
lems with Covint Raymond in the matter of the bequest (Soo 
0$^ OF Jbkusalem, Kniobts of.) 
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At a later period the two kingdoms defined their respective 
spheres of influence by a treaty. Aragon was left free to 
RecogaMoa conquer the Balearic Islands and Valencia, while 
oithtindf Murcia and Andalusia were to fall to Castile. The 
peadeace ot Almohddes took the field against Alphonso in force, 
Atagoa. fellow-Christian sovereigns failed him in 

the hour of need, he was defeated at Alarcos. But this wave of 
the ebbing Moslem tide had less force than the Almordvide, and 
fell back both sooner and farther than its predecessor. Alphonso 
o aaiMa- leisure to punish his brother kings for deserting 
bim, and to look to the organization of Iris kingdom. 
Kiagdam, It was a great epoch of the granting of charters, 

The Min- and of the advance of the towns. To this age also 

tary Ordern. the formation of the great monastic military 

orders of Calatrava, Santiago and Alcantara. They supplied 
the Crown with a strong force of well-disciplined and well- 
appointed cavalry. To tighten the bond with Leon, Alphonso 
of Castile married his daughter Berengaria to its king Alphonso 
(1188-1230), the son of his uncle Fernando. The marriage was 
dissolved by the pope as being within the prohibited degrees, 
but the son born of it was recognized as legitimate. Berengaria, 
a woman of very noble character and eminent ability, deserved 
a better husband than her cousin of Leon, who was nicknamed 
El llaboso — the Slobberer — and who appears to have been 
epileptic. In 1212 the king of Castile reaped the reward of long 
years of patience. The Almohades threatened an invasion in force, 
and he organised a crusade against them. Aragon was repre- 
sented by its king Peter II., Navarre by its king Sancho, and 
Portugal by a strong contingent of Templars and other knights. 
Overthrow fbe Navas de Tolosa, just south of the Sierra 
otthe Morena,the Almohades received the final overthrow 
Aimobadee. laid Mahommedan Spain at the feet of the 

Christians. Alphonso died in 1214. His son Enrique (Henry) 
was killed by the fall of a tile three years later; and Beron- 
garia, to whom the crown came, sent to Leon for her son 
Fernando, and abdicated in his favour. 

Fernando (Ferdinand III.) who was in all ways worthy of his 
mother, took up the crusading duty of a king of Castile, and 
Ferdiaaad continued the advance into Andalusia. The Almo- 
///., 121 r- hades were in swifter decline than the Almordvides. 
I 2 S 2 , Qne of them, al-Mamun, even sought Fernando’s 
help to regain his throne in Morocco, and ceded a suburb of the 
city to his Christian allies. In 1230 the death of Alphonso 
of Leon opened the way to a final union of the crowns. 
The “ Baboso ” had, indeed, left his kingdom by will to 
his daughters by Teresa of Portugal, but Fernando was saved 
from the necessity of enforcing his rights by his mother. She 
persuaded Teresa and the infantas to resign their claims in 
Fiaaiuaioa return for pensions and lordships. Castile and 
otcaetiie Lcon were united, never to be divided again. The 
aad Leoa, work of the reconquest was now completed with 
swift steps. In 1236 Cordova was conquered, and Seville 
fell in 1248 with the help of a fleet from the Basque coast and 
of the Moorish king of Granada, who was Fernando’s vassal, 
paying tribute and attending Cortes when summoned. Fernando 
died in May 1252. It will avoid repetition to note here that 
the Aragonese share of the reconquest was completed by Tames 
the Conqueror(i2i3-i276),the son of that king Peter who fought 
in the Navas de Tolosa. He conquered the Balearic Islands in 
1229 and Valencia in 1238. In' 1265 he entered Murcia, which, 
Raeoaaaeat li^wcver, he agreed to occupy in the name of Castile. 
adSpaia, Mahommcdan Spain was reduced to Granada ^d 
except a line of ports round to Cadiz. The Christian 
anaada. population had disappeared in Granada and Moslem 
refugees had peopled it closely. Its king was a vassal, and 
of itself it was no longer a danger. 

The close of the period of the great reconquest, five centuries 
of struggle, left Spain divided between two states of different 
Spain after character. On the west of the Iberian range and 
the Reeea- south of the Guadarrama was the kingdom called, 
qaeaL for short, Castile and Leon. In fact its sovereign 
was also king of Gallicia, Asturias, Estremadura, Jaen, Cordova 
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and Seville. This multiplicity of titles was more than a mere 
formula of the royal chancery. It was the official recogni- 
tion of a substantial political fact — namely, that 
the kingdom of Castile and Leon had been made up " 

by the agglutination of separate political entitle.?. 

The real bond between them lay in the common crown, the 
common creed. They were one only as subjects of the same 
lords and members of the same Church. But their territorial 
patriotism was local. The peoples were not Spaniards, save as a 
general term, but Gallicians, Asturians, Castilians, Andalusians. 
The great foreign question for them was the possibility, and 
from time to time the imminence, of renewed invasion from 
Africa. That peril did not cease till the defeat of the last for- 
midable African invader at the battle of the Rio Salado in 
1340. It is characteristic of the loose construction of the 
kingdom that the Cortes of Lcon and of Castile continued, after 
the final union, to meet apart on some occasions until 
1301. 

On the eastern slope of the Iberian hills and the great central 
table-land was the kingdom called, again for short, Aragon. 
Its king was also a ruler of many titles — king in 
Aragon, in Valencia, and the Balearic Isles (with one ''-wn* 
interval of separation), count of Barcelona, and in Provence, 
Marriage and inheritance had given him territorial rights iiHhe 
south-east of France. Thus he came in contact with the 
crusaders of Simon de Montfort iind the expansion of the French 
monarchy. Another marriage, that of Peter, the son and suc- 
cessor of James the Conqueror, with Costanza, the daughter 
of Manfred of Beneventum, gave him claims on the Neapolitan 
and Sicilian inheritance of the Hohenstaufen. From the date 
of the Sicilian Vespers (1283) Aragon is found mixed in the 
politics of Italy. The commercial activity of Barcelona brought 
it into collision with Genoa and alliance with Venice. The 
curious double position of the king of Aragon is fully illustrated 
by the career of that king Peter who was the father of James the 
Conqueror. He fought as a crusader at the Navas de Tolosa, 
he went to Rome to be crowned, and did voluntary homage to 
the pope. Yet his interests as a prince of southern France 
compelled him to draw the sword in defence of the Albigenses, 
and, orthodox as he was in creed, he fell fighting for them at 
Muret in 1213. If the fortunes of Aragon were to be followed 
in an outline of Spanish history, it would be necessary to wander 
as far as Athens and Constantinople. 

The difference of the relations of these two states towards the 
comity of nations had corresponding internal distinctions. It 
has been already noted that eastern Spain was feudal. Therefore 
the distinction of classes was far sharper in Aragon than in non- 
feudal Castile and Leon. Predial slavery, which had disappeared 
in Castile and Leon in the 13th century, existed unmodified in 
Aragon, and in its worst form, down to the Bourbon dynasty. 
When we are told of the freedom of Aragon, it is well to remember 
that it was enjoyed only by the small minority who were per- 
sonally free and also privileged : by the citizens of the towns 
which had charters-^called in Aragon the Universidades— the 
nobles, the gentry and the Church. The Catalans attained 
emancipation from feudal subjection by a succession of savage 
peasant revolts in the 15th and i6th centuries. In Valencia 
emancipation was finally brought by a measure which in itself 
was cruel — the expulsion of the Moriscoes in the 17th century. 
The landlords were compelled to replace them by free tenants. 
The prevalence of predial slavery in Aragon and Valencia 
can be largely explained by the number of Muddjares, that is 
Mahommedans living under Cliristian rule, and of Moriscoes — 
converted Mahommedans. 

If now we look at the internal history of Spain from the conclusion 
of the period of the reconquest, whfch may be put in the middle 
of the 13th century, down to the union of the crowns of chrietiaa- 
Castile and of Aragon by the marriage of Ferdinand of 

and Isabel in 1469, it will be found to be occupied spala. 
with two great processes. These two processes are 
firstly, the Christianization of Spain, a very different thing from its 
reconquest from Moslem masters— and, secondly, not ite unifica- 
tion, for that is hardly attained even now, but Its progress towards 
unification. 
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Wlien Fernando (Ferdinand 111 .), the conqueror of Andalusia, 
died iu 1252, ho was indeed the king of the two, or even the three, 
Th J religions. The Jews and the Mahommedans formed a 
mmA At V . laTgc part of his subjects. We have no means of 
medoM estimating their numbers, but there is much probability 
* * that together they formed not much loss than a half of 
the population. The Jewa, who had suffered cruelly from the 
brutal fanaticism of the Almohades, had done a groat deal to forw’ard 
the conquest of Andalusia. They were repaid by the confidence of 
the king, and the period which includes the reign of Fernando 
and lasts till the end of the 14th century was the golden ago 
of their history in Spain. In 1.^91 the preaching of a priest of 
Seville, I'emaudo Martinez, led to the first general ma sacro uf 
the jews, who weriJ envied ior their prosperity and hatetl 
because they were the king's tax collectors, liut the history ul 
the persecution and cxjiulsion of the Jews is the same every- 
where except in dale. The story of the Mndejdres and Moris- 
coes is peculiarly Sjiaiiisli. In the Chri.->tian advance they were 
from the beginning first subjected anti then incorporated. As far 
north as Astorga there is still a population known as the Maragatos, 
and familiar to all Sjiaiii as carters and muleteers- This marked 
type of the Leone.se of modern times represents a Berber colony 
cut oil among the Christians, and christianized at an early date, 
wdio went on using Arab and Berber names long after their conver- 
sion. They are only the most conspicuous example of a process 
\v'liich was common to all the Peninsula. As the Christians worked 
down to the soiitli they found an existing Mahommedan palliation. 
To reduce them to pure .slavery would, in the case of C-astile at 
least, have been dangerous, and would also have been oflcnsive 
to the Christians, who were themselves fighting for emancipation. 
To expel them would have been to have the soil untilled. Therefore 
the king, the nobles, the Church and the military orders combined 
to giv'c them protection. For them, as for the J ews, the 1 3th and 
14th centuries were a golden age. By the end of the 14th the 
persecutions began. Forced conversion prepared the w'ay for 
expulsion, which came in the reign of Philip 111. (t598-i(>2i). But 
- - . . boloro the cud wa.s reached all had been persuaded or 

* forced into Cliristiaiiity, had ceased to be Mud6jares, 
« . and had become Moriscoes. In the majority of cases 

' the conversion had occurred so long ago that tlio 
memory of the time when they were Mahommedaiis was lost, 
.and multitudes of the children of Mud^jares remained. The 
Mozdrabes again — the Christians who had always lived under 
-- Mahommedan rule— were an clement of importance 

medieval Spain. They had learnt to write in 
oMr«0ef. and used Arabic letters even when writing 

Latin, or the corrupt dialect of latin which they spoke. The 
conquest of Toledo by Alphonso VI. first brouglit the Chri.stians 
into contact with a large body of these arabized Spaniards, and their 
influence was considerable. ’By Alplion.so they were favoured. Ho 
stamped his name on his coins in Arabic letters. It is said with 
probability that one of the early kings of Aragon, Peter 1 ., could 
write no other letters than the Arabic. The Mozarabes were treated 
under the kings of the rcconquest as separate bodies with their own 
judges and law, which they had been allowed to keep by the Moslem 
rulers. That code was the forum judteum of the Visigoths, the 
fuero juzno, as it was called in the *' romance " of later times 
and in ^stilian. The Mozdrabes brought in the large Arabic 
clement, which is one of the features of the Castilian language. A 
part of the work of christianizing the Spain of the 13th century, 
and not the least part, was done by the monks of Cluny introduced 
by the French wife of Alphonso VI. To them was due the impulse 
given to the reform of the Churdi, and to education. The foundation 
of the siudium eennale of Palencia in 1212 by Alphonso IX. 
was an outcome of the movement. It fell in the troubles following 
his death, hut Fernando HI. revived it by the foundation of the 
university of Salamanca, which dates from 1245. The Church and 
the university wore the great promoters of the effort to secure 
religious unity which began in the 14th and produced its full effects 
in the 17th century. How far the character, habits and morality 
of the Christian Spaniards were affected by Oriental influences is 
not a question which it is easy to answer. To some extent they no 
doubt were colouresi. Such a social institution as the form of 
marriage known by the name of harragania shows visible traces 
of Eastern influence. In so far as it was a mere agreement of a man 
and woman to live together as husband and wife, it had precedents 
both Roman and Teutonic. There were also Homan and Teutonic 
example for recognizing the children of such a union as having 
rights of inheritance. On the other hand the name is Arabic, and 
so is the term applied to the children, hijos de ganancia, sons of tho 
strange woman. Moreover the Oriental character of this union, 
be its origin what it may, is visible from the fact that it was poly- 
gamous. The only insuperable barrier to a barra^ania was the 
previous marriage with the blessing," the full religious marriage, 
of the woman to another man. A married man might bo united in 
barragania to a woman other than his lawful wife, and the childien 
of that connexion, though not fully legitimate, were not bastards. 
The 'most, tignal example among many which could be quoted is 
thal^ PWr the Cruel (1350-1367), who, though married to Blanche 
of Bmiilm. was abarraganado to Maria de Padilla. Ho left his 


kingdom to tho daughters she bore him, and their quasidegitimacy 
was rocogiiizod not only by the Cortes during King Peter's life, 
but abroad. John of Gaunt, duke of Lancaster, married tho older 
of the daughters of Maria de Padilla, and claimed the crown of 
Castile by right of his wile. Thu clergy, who were debarred from 
the religious marriage by the discipliuo of the Church, were commonly 
abarraganado all through the middle age.s. The sumptuary laws, 
vrhich required the barraganas of priests to wear a red border to 
their dresses, recognized them as a Imown and tolerated class. 

The work of political unitkation was essentially more difficult 
than tho Christianization of Spain. I'ho great common institution 
of the Church, common enthusiasms, prejudices and « , 

envies, were available lor the second. The first had ® 

to contenil with deeply rooted differences of national J. * 
character and of class. The Gallician who spoke, and L-,-*- 
still speaks, a language of his own. was profoundly 
separated Irom tho Andalusian. I'ho Basque, who till much 
later times practically included the Navarrese, was a man of 
another nationality and another speech from tho Castilian. 
And what is true of Castile and Leon applies equally to 
Aragon. Aragonese, Catalans and Valcncians were , 

as different as Galicians. Basques, Castilians and 
Andalusians. Aragon spoke a dialect of Castilian. 

Catalonia and Valencia, together with the. lialearic Islands, 
spoke, and speak, dialects of tho southern French, the so-called 
Limose, though it was not tluj languaijc of the Limousin. 
And the causes of division did not end here. 'J'lic word “ com- 
monwealth ” had no meaning either oast or west of the Iberian 
range. Every one of tho kingdoms grouped round tho two 
sovereigns who sliarcd modern Spain was itself a loose con- 
glomeration of classes. Mention has already been made of the 
Jew and the Miukjar. These wore more or less forcibly absorbed 
or brutally expelled. Rut the distinctions between ni.. 

noble and not noble, between town and coun^, were uttctlonz" 
in the very fibre of all the Spanish peoples. Expulsion 
was impossible and combination only attainable by mutual agree- 
ment, and that was never secured. High mountain barriers 
and deep river courses had soparatod the Spaniards locally. They 
were more subtly and incurably separated by traditional and legal 
status. Speaking generally, and with the proviso that though 
names might differ from region to region, the facts did not; it 
may be said that Spain could be classified as follows: ITnder the 
crown of Castile all the territory was either abadengn, realmgo, 
salariego, behetria, or it belonged to some town, big or little, which 
had its carta pueblo or town charter, its own /uero 
(forum) or law. Abadengo was land of the Church, 
realingo domain of the Crown, salariego land of the 
nobles. Itehetria is less easy to translate. The word 
is the romance form of benefactoria, Bohetrias, called “ ploboian 
lordships." were di.stricts and townships of peasants who wore 
bound to have a lord, and to make him payments in money 
or in kind, but who had a varying freedom of choice in electing 
their lord. Some were described as " from sea to sea, and 
seven times a day," that is to say they could take him anywhere 
in the king's dominions from the Bay of Biscay to the Straits 
of Gibraltar, and change him as often as they ploa.sed. Others 
were do linage, that is to say, bound to take their lord from 
certain lineages. Their origin must probably be sought in the 
action of communities of Mozdrabes, Christians living under 
Moslem rule as rayahs, who put themselves under 
Christian chiefs of tho early days of the reconquost for 
the benefice of their protection. They wer.c mainly in Old Castile. 
By the end of the middle ages they had disappeared. The 
chartered towns, in Spain east and west, were practically republics 
living under their own carta pueblo with their own fuero or law. 
All charters wore not granted by the king. Many of thorn 
were given by nobles or ecclesiastics, but required the confirmation 
of tho king. And in this count^, whore all was local law 
usage and privilege, whore uniformity was unknown, all charters 
were not held by towns. In many cases the serfs in the course 
of their struggle for freedom extorted charters and fueros. The 
greater chartered towns had their surrounding comarcas, answer- 
ing to the " county " of an Italian city, over which they exercised 
jurisdiction. In time the villages dependent on a chartered city, 
as they grew to be towns themselves, fought for, and in many cases 
won, emancipation, which they then sought to have confirmed 
by the king and proceeded to symbolize by setting up their own 
gallows in the market-place. Tho Church had won exemption 
from the payment of taxes by no general law, but by 
particular privilege to this or that chapter, bishopric 
or monastery. The nobles claimed, ana wore allowed, 
exemption from taxation. Church and ftobles alike 
were for ever extending their borders by purchase, or trying to do 
so by force. 'They conferred their exemptions on the land they 
acquired, thus throwing the burden of taxation on the towns and the 
non-nobles with increasing weight. But in this land, where nothing 
was consistent, there was in reality no sharp division except in tho 
smaller and feudal portion— called Aragon for convenience— and 
save as between Christian and non-Christian, nobleandnon-noble. Tho 
necessities of the reconquest made it obligatory that all the dwellers 
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on the frontier should be garrison. Hence they were not only 
encouraged but required to possess arms. Those of them who 
Th c hmiirn provide themselves with a charger, a mail 

shirt, a spear and sword were ranked ns miliies — 
roBMraero, miles was a cahallero. Alphonso VII. especially 

authorized all men who could arm themselves, mount themselves, 
and serve “ cavalierly " to live as and count themselves *' cavaliers.*’ 
Hence the formation of the class of caballeros de fuero, non-nobles 
li\dng *' nobly ” with a right to wear the sword. The privilege 
survived the epoch of the rcconquest, and was often extended to 
gilds which the king wished to encourage. Hence came the practice 
which caused so much surprise and amusement to French and 
German travellers of the ir)th and 17th centuries — the wearing 
of the gentlemanly sword by the artisans of towns. 

No general law controlled these local usages and fueros. The 
fuero fuzgo {forum judicum) was accepted by the Mozdrabes, and 
had authority everywhere in cases not provided for 
LocMlLawM* charters, or where no privilege had been 

granted by the king. But it was subj ect to innumerable exceptions, 
and particular jurisdictions. There was no common tribunal. 
Nor was any material change introduced after the epoch of the 
rcconqupst. Alphonso X., F.l Sabio or Learned, made a fuero 
real, which was formed by combining the best parts of existing 
charters. It was accepted by towns and districts not already 
„ chartered, but by them only. Tho iamous siete partidas 

seven divisions), drawn up about 1260, is often 
Partim* si)ok(in of as a code of laws. It was never so treated 
till it was promulgated at the Cortes of Alcald in 1338, in the reign 
ol his great-grandson, Alphonso XI. Even then it was .subject to 
the restriction that it was not to prevail against any fuero, or the 
fuero real. Tlic Cortes might have been expected to forward the 
work ‘of unification. But without going into details on a subject 
which requirijs particular treatment, it may be noted that the 
Cortes was no more coherent, or fixed in constitution or 
The Cortes, ^vas no more national, than any other of 

the institutions of the country. The crown of Castile and Leon 
Iu<l indeed a common Cortes after 1301. Aragon never advanced 
.so far. It, Catalonia and Valencia had each their Cortes, which 
never united. When King Philip IV. (1621-1665) wished to 
.secure grants of money from these parts of his dominions he had to 
summon three separate Cortes, w'hich sat in different frontier towns, 
and he had to negotiate simultaneously with all three. Then the 
Spaniards, in their carelessness of form and regularity, never fixed 
any rule as to the constitution of a Cortes. The third estate .secured 
representation in the Cortes of Leon (1188), and then in Castile and 
the Common Cortes. In the kingdom of Aragon the right was 
secured about the same time. It was decided that no new tax could 
be imposed save wilii the consent of the Commons, and that therefore 
thev must be represented. But no rule was ever made as to whom 
the* king was bound to summon, nor even that the presence of the 
clergy and the noVxles was necessary to constitute a true Cortes. 
It -was never claimed by tho Cortes that its consent was necessary 
to the maldng of laws. The Roman maxim that wliat the “ prince ^* 
wills has the force of law was not disputed — nor did the Spaniard 
doubt that the king acting by liimsclf was “ the prince.” The check 
which the justiza, or chief justice, of Aragon imposed on the king 
was supported by the force of nobles and cities, but it was an excep- 
tion in Spain. The representatives of the Commons were the 
per saner os and procuradores, i.e. attonuys of the cities. There was 
no knight of the shire in any Spanish Cortes. Tho great cities in 
Castile and I^eon succeeded finally in reducing the right of representa- 
tion to a privilege of eighteen among tliem, witli the gowl will of 
the king, who found it easier to coerce or bribe the procurators of 
eighteen towns than the representatives of a hundred and fifty. 
The legislative work of such bodies was necessarily small. Their 
practical jiower might be great when the king was weak and 
necessitous, but only then. 

It ought to have been easy for kings whose authority was 
confessedly so great to have made themselves effectively despotic 
amid all this division and weakness. Nor would 
ofCaJiUe failed so to do if the sovereigns of Castile 

had not been either incapable or short-lived, and if 
there had not been an extraordinary succession of long 
minorities; while the kings of Aragon were tempted to neglect 
their Spanish possessions because they were in pursuit of 
their claims and ambitions in Italy. Alphonso X. of Castile 
(1252-1284) was an admirable writer, and a man of 
^jj 5 " 5 j[”keen intelligent interest in science and law. As 
* a ruler he was at once weak, unstable and obstinate. 
He wasted much time and great sums of money in endeavouring 
to secure his election as emperor — not in Spain, but in the Holy 
Roman Empire. He did indeed add the town of Cadiz to his 
possessions with the help of his vassal, the Moorish king of 
Granada, but his reign is filled with quarrels between himself 
and his nobles. The nobles of Castile and Leon were not feudal 


vassals, but great landowners claiming and exercising rights of 
jurisdiction on their estates. Their name of ricos hom^eSf 
which first appears in written documents of the 12th xba Nobies, 
century, has been credited with a Teutonic origin, Rhoa 
but it was in all probability nothing but a ** romance ” Rombrea. 
or Castilian translation of the seniores and senatores, potentiores 
and possessores of the Visigoth councils and code. They repre- 
sented a nobility of wealth and not of blood. In the earlier 
times their possession.*? were divided among their sons. It was' 
only at the end of the 13th century and later that they began to 
form mayorazgos or entails, to preserve their name and family. 
It was then that seg;^ndo 7 tes, or younger sons, began to be known 
in the social life of Spain. But whatever their position may 
have been legally, they were as grasping as any feudal nobility 
in Europe, and they were singularly destitute of an) capacity 
for combined political action. In Aragon, indeed, the nobles 
did extort a promise from the king that they should not be put 
to death or deprived of their estates by his mere decision. In 
Castile they never went beyond begging or extorting grants of 
the crown lands, or pensions charged on the royal revenue. 
Alphonso X. ended his life in a civil war with his son Sancho, 
who claimed the succession in preference to the children of his 
elder brother, Fernando de la Cerda, and in virtue of a doctrine 
of which much was heard in the middle ages elsewhere tha« in 
Spain. He maintained that the younger son, being nearer to 
the father than the grandson, had a right to succeed in pre- 
ference to the children of an elder brother who had died before 
the succession was open. ‘Alphonso, after first accepting 
Sancho s claim, repudiated it, and made a will by which he 
not only left the crown of Castile to the eldest son of Fernando 
de la Cerda, but cut vassal kingdoms out of the southern parts 
of Spain for Sancho’s younger brothers. The reign of 
Sancho IV., surnamed El Bravo, or the Fierce (1284- 
1296), was one constant struggle with the very 
nobles who had helped him against his father, with his younger 
brothers, and with the sons of p' ernando de la Cerda. Murder and 
massacre were his familiar methods. He was sue- Ferdinand 
ceeded by his infant son Fernando (Ferdinand IV.), iv., 1296 - 
whose long minority was on anarchy, tempered ^^^ 9 , 
by the courage and the tact of his mother, Maria de Molina, 
Fernando, ungrateful to his mother and incapable as a king, 
died in 1312, leaving a son of less than a year old, Alphonso XI. 
( 1 31 2-1 350). After another minority of confusion, Alphonso, 
surnamed “ of the Rio Salado,” from the great Aipbonao 
victory he won over on invading host from Africa, XL, 1212- 
ruled with energy and real political capacity. He 
was indeed ferocious, but such actions as the murder of his ^eat- 
uncle, Don Juan el Tuerto — the distorted in body and mind — 
did not seem to his subjects more than the exercise by “ the 
prince ” of that right to act for the good of the state legibus 
solutus which is inherent in sovereignty. But Alphonso did 
not use his freedom to act legibus sdutus except against such 
hoary and incorrigible intriguers as Don Juan el Tuerto or the 
Caballero Diego Gil, y^hom he beheaded with seventeen of his 
men after promising them security for their lives. He did some- 
thing to found the judicial and administrative unity of the 
country. His death at the of thirty-eight, during the great 
plague, and while he was besieging Gibraltar, was a misfortune 
to Spain. His successor, Peter, surnamed the Cruel (1350- 
1368) was destined to show the Castilians exactly p^twtbe 
what the constant use by “the prince” of the Cmoi, 
reserved rights of the sovereign authority could be ^ 950 - 1868 . 
made to mean, when they were exercised by a passionate man 
maddened by suspicion of all about him. Administering the civil 
side of his government through Jewish tax-gatherers and 
farmers of the taxes, and surrounded by the Mud^jar guard, who 
were the executors of his justice, his path is marked by one 
long succession of murders. With all his appearance of he 

shrank from action at the critical moment of .his wars out of 
utter want of trust in all about him. His expulsion by his 
brother, Henry of Trastamara, the eldest son of Leonora de 
Guzman, his restoration by the Black Prince (^ .v.), his treachery 
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to him, and his final defeat and murder at Montiel, are famous 
episodes. Henry of Trastamara, the beginner of the new 
Hentr^ reigned by election. The 

TrmMtmmMmt nobles and the cities to whom he owed his crown 
i 368 -t 8 T 9 , had proportionate power. In his reign and those of 
his immediate successors the Cortes flourished, although it 
failed to establish checks on the absolute power of the king. 
Henry was on the whole a successful ruler. He forced his 
neighbours of Portugal to make peace, his fleet defeated an 
English squadron off Rochelle, and he restored internal order. 
The civic hemandades, or brotherhoods, enforced respect from 
the nobles. John I. (1379-1390), Henry’s son and 
/StSwjpo successor, had to contend with John of Gaunt, son 
of Edward 111 . of England, who had married the 
eldest daughter of Peter the Cruel, and claimed the crown of 
Castile in her name. John averted the danger by arranging a 
marriage between his son Henry and Constance, the eldest 
daughter of John of Gaunt, an alliance which united the two 
equally illegitimate lines representing Alphonso XL, and s> 
closed the dispute as to the succession. He was less fortunate 
in his efforts to vindiaite the rights of his wife Beatrix to the 
throne of Portugal. The defeat of the Castilians at the battle 
of Aljubarrota (1385) compelled the king to renounce his pre- 
tensions. The minority of his son, Henry III. (1390-1406) was 
long, and his effective reign short, but in the brief 
^3^t4oi space allowed him the king, a weakly man surnamed 
El Doliente (the sufferer) did something to estab- 
lish order. He recovered all the immense grants of crown 
lands and rents, impounded by the nobles during his minority. 
The first years of the minority of his infant son, f'ohn IJ. (1406- 
1454), were by a rare exception peaadiil. The young 
king’s uncle Ferd nand (called “ of Antequera ” 
because he was besieging that town, which he took 
• from the Moors, when he heard in 1412 that he had been declared 
heir to the crown of Aragon by the Cortes of Caspe) acted as 
regent. Ferdinand was able and honest. His succession to 
the throne of Aragon is an event of capital importance in the 
history of the Peninsula. 

The kings of Aragon from the death of James the Conqueror 
in 1276 to the death of Martin I. in 1410 were .so largely con- 
cerned in the struggle with the Angevin party in 
Naples and Sicily, that their history belongs rather 
rmgoa. Peninsular kingdom. They 

were six in number : Peter III. (1276-1285), Alphonso III. 
(1285-1291), James II. (1291-1327), Alphonso IV. (1327- 
1336), Peter IV. (1336-1387). I. (1387-1395)^ and 

Martin I. (1395-1410). In so far as their influence was felt 
in the internal affairs of their Spanish kingdoms, they had a 
double task to perform. The first was to reunite the Balearic 
Islands and Roussillon, which James the Conqueror had left by 
will to a younger son, to the crown of Aragon. This was finally 
achieved, after a hideous story of fratricidal hatred and murder 
by- poison, by Peter IV. Their second task was to reduce their 
turbulent barons, in Aragon, Catalonia and Valencia alike, to 
the position of obedient subjects. In this task also it was 
Peter IV. who achieved success. The barons of Aragon and 
Valencia had extorted from his weak father the charter known 
P0t0rfV, as the Union, -which not only recognized their just 
MiHitbe ’ right not to be punished in life or property, except 
**UmtQM*** by process of law, but explicitly autWized them 
to elect the justiza or the chief justice, whose decisions 
were to be independent of royal confirmation, and to take up 
arms whenever they considered themselves aggrieved. Such 
an instrument was of course incompatible with the monarchical 
or any other form of government. The object of the life of 
Peter IV. was to force the barons to surrender their charter. 
After years of struggle and preliminary failures, Peter IV. 
defeated the ** Union ** utterly at the decisive battle of Epila 
(1348). He was a typical king of the 1 5th century, immeasurably 
false, and unspeakably ferocious, but he was not a mere blood- 
thirsty sukan like his mmy, Peter the Cruel of Castile. When 
he Mmn he took indeed a brutal vengeance on individuals, and 


he extorted the surrender of the charter and destroyed it with 
his dagger in the presence of the Cortes at Saragossa, He cut his 
hand in his eagerness, and declared that the blood of a king 
was well shed in securing the destruction of such an mstrument 
— whence his popular nickname of Peter of theiDaggcr {del Puner 
jdety But his use of the victory was statesmanlike. He fully 
confirmed the right of the nobles to trial by law and security 
against arbitrary punishment; he left the franchises of the city 
untouched, and respected the independence of the justiza. 
The result of his victory was to give Aragon and his other 
dominions a measure of internal peace unknown in Castile. The 
reigns of his soas and successors, John and Martin, were insignifi- 
cant and tranquil. The death of Martin without children in 
1410 left the succession open. The two years of discussion which 
followed are interesting as a proof that Aragon had the s«c- 
rcachcxi a higher political level than Castile. The ceasionin 
Cortes was able to administer in peace, and the 
question of the succession was debated as if it had been 
in a suit between private persons. The judges finally decided in 
favour of Ferdinand, on the ground that his mother, Eleanor, 
was the daughter of Peter IV., and that though a woman 
could not reign as a “ proprietary c|ucen in Aragon, she 
could convey the right to her husband or transmit it to her 
son. On their own principles they ought to have given the 
crown to John of Castile as the son of Ferdinand’s elder brother. 
But the countries were not ripe for union. Nevertheless the 
choice of Ferdinand was a step forward towards union. 

From 1412 to 1479 the separation lasted with a growing ap- 
proximation of the two states wluise interests touched one another 
so closely. In Castile John II. (1406-1454), a man castna, 
of amiable but indolent character and of literary Jobttu., 
tastes, was governed by his favourite, Alvaro de >^ 06 -i 4 S 4 , 
Luna, and harassed by his nobles. His reign is full of 
contentions which were not wars for a principle, but were scuffles 
for the control of the spigot of taxation. At the end of his life 
he sacrificed his favourite at the instigation of his second wife, an 
act which, it is said, justly embittered his last days. Of his son, 
Henry IV. (1454-1474) it is enough to say that he 
was called “ the Impotent,” and that there is every 
reason to I)eIie^'e that he deserved the description in 
all the senses of the word. His reign was an inferior copy of his 
father’s. As the legitimacy of his alleged daughter Juana was 
disputed, his sister Isabella claimed the succession, and married 
her cousin, Ferdinand of Aragon, son of John I., in 1469 in 
defiance of her brother. In Aragon, Ferdinand 1 . “of Antequera” 
(1412-1416) was succeeded by Alphonso V. (1416^ Aragon 
1458) the Magnanimous, whose brilliant life belongs 
to Italy. In Aragon he was represented by his brother John, 
who administered as lieutenant-general, and who reigned in his 
own right (1458-1479) when Alphonso V . died without legitimate 
heirs, leaving Naples by will to a bastard son. 

John I., a man of indomitable energy and consider- 
able capacity, spent most of his life m endeavouring 
to enforce his claims to the kingdom of Navarre as the husband 
and heir of its queen Blanche. His conflict with his son by his 
first marriage, Charles, prince of Viana, was settled in his favour 
by the death of the prince. Then he had to contend with a 
national revolt in Catalonia, which endeavoured to make itself 
independent under three successive foreign princes. In the end 
the pertinacity of John triumphed. At the age of over eighty, 
blind and unconquerable, he transmitted his kingdom to. Ferdi- 
nand, his son by his second marriage with Juana Enriquez, 
of the family of the hereditary admirals of Castile. Navarre 
went to a daughter, and Roussillon was somewhat fraudulently 
retained by Louis XI. as security for a debt. Ferdinand con- 
quered the Spanish half of Navarre -later, and recovered 
Roussillon from Charles VIIL, the successor of Louis XL 

With the death of John 11 . of An^on in 1479 the history of 
Spain enters on an entirely new period. Hitherto it has been 
the story of a national development. The process did not 
cease, but, during the reign of Isabella the Catholic (1474-1504) 
until the death of her husband Ferdinand in 1516, 'was carried, 
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not to completion, but to the stopping-place at which it was 
destined to rest for two centuries. The voyage of Columbus 
SpaaiMb ill 1492, and the intervention of Ferdinand in the 
UiMtory great conflict of France, the empire and the papacy 
after 1479, predominance in Italy, had, simultaneously, the 
effect of opening to her the world of conquest and adventure in 
America, and of committing her to incessant wars in the Italian 
Peninsula. The death of John, the only son of Ferdinand and 
Isabella, the worst misfortune which ever happened to Spain, 
opened the succession to all the crowns and coronets worn by 
the Catholic sovereigns to Charles of Habsburg -the emperor 
Charles V. From that day Spain became a part — the leader, 
then the paymaster, then the dupe — of the international mon- 
arcliii"il confederation called “the illustrious House of Austria.’^ 
The Spaniard became the swordsman and executioner of the 
Counter-Reformation, because the power of the House of Austria 
depended on the imposition of religious unity in Europe. The 
decision of Charles V., king of Spain and emperor, to leave the 
Netherlands to his son Philip II., committed the Spaniards to 
conflict on the sea with England, and to the insane attempt to 
secure a safe road for their armies across Europe from the shores 
of the Mediterranean to the North Sea. Thereby they threat- 
ened the very national existence of France. The arrangement 
was made possible only by the hopeless divisions of Germany, 
the Wind pride of Spain, and the utter political incapacity of 
both. It forced every patriotic ruler of England to oppose Spain 
on the sea, and every statesmanlike master of France to ruin 
her power on the land. Meanwhile the Spaniards were endeav- 
ouring to check the advance of the Turks in the Mediterranean, 
and to exclude all Europe from the waters of the New World. 
In the intensity of their struggle with the Reformation they 
subjected education to a censorship which, in order to exclude 
all risk of heresy, stifled thouglit and reduced knowledge t > 
the repetition of safe formulas. With their eyes on the ends 
of the earth, and a ring of enemies from Constantinople to the 
Antilles, the Spaniards fought, with steadily diminishing 
material resources, with a character and intellect which shrivelled 
by swift degrees. When nearly bled to death for the illustrious 
House of Austria, they were transferred to the House of 
Bourbon, which in its turn dragged them into conflict with 
Austria in Italy and England on the sea. At the beginning 
of the 19th century they had fallen into such a state of weak- 
ness that Napoleon could, with some considerable measure of 
excuse, look upon their country as a species of no-man^s-land 
into which his troops had only to march on police duty to 
secure immediate obedience. The history of the 19th century 
is the liquidation of an enormous bankruptcy, and the com- 
pletion of the circle which confines the Spaniard once more 
to the soil of the Peninsula. 

Ferdinand and Isabella were proclaimed king and queen of 
Castile together, although the crown was hers alone, and although 
she never consented to part with her sovereign 
Ferdinand authority. In the purely internal affairs of Castile 
It was always she who decided on questions of 
administration. Some opposition was offered by a faction of 
the nobles who took up the claims of Henry’s supposed daughter, 
commonly called Juana la Beltraneja, because her father was 
alleged to have been Don Beltran de la Cueva, who, however, 
fought for Isabella. Juana’s party had the support of the king 
of Portugal, w'ho arranged a* marriage between her and his 
son. The defeat of the Portuguese at Toro made an early end 
of the war. The new sovereigns immediately began the work 
of establishing order and obedience in their dominions. The 
line of policy followed by the Catholic sovereigns^ was to keep 
the old forms, but draw the substance of power to themselves. 
Thus, for instance, they organized a police to clear the country 
of brigands, and attached a special jurisdiction to it, but they 
gave it the old name of Hermandad and the very superficial 
appearance of a voluntary association of the cities and the gentry. 
It consisted of a force of well-appointed horsemen, in the pro- 

1 The name was not formally given to them by the pope till later, 
but it is convenient to use it at once. 
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portion of one to every hundred families. Its merits as a police 
have perhaps been exaggerated, and in the war with Granada 
it.s bands were emplo>'cd as soldiers. But an end was at least 
put to the existence of penas bravas in the dominions of the 
crown of Castile. And this was the uniform model of their 
policy. The masterships of the military orders of Calatrava, 
St lago and Alcantara were one by one annexed to the Crown. 
Their commandaries were used to pay, or pension, the servants 
of the sovereigns. No attack was made on the charters of the 
towns, but in Castile and Aragon alike royal officers were 
appointed to adjudicate on disputes within the corporations 
themselves, or between corporation and corporation. By them 
the old councils were rapidly reduced to a state of atrophy. 
The same course was followed with the Cortes. It continued to 
be summoned by the Catholic sovereigns and their successors 
of the Habsburg line, but it was needed only to grant money. 
The nobles and the clergy, who as exempt from taxation had no 
vote, became purely ornamental parts of the Cories. The 
representative's of the third estate were confined by the indiffer- 
ence of the Castilians to eighteen towns, whose procurators 
were named by the councils either from among themselves in 
rotation, or from particular families. Moreover, they received 
pay from the C!rown while the Cortes sat. For the work of legis- 
lation the Cortes was not needed, and never had been. If Was 
not even summoned during the whole of the war with Granada. 
The Catholic sovereigns provided themselves with a revenue 
by the customary wholesale ^ resumptions of grants 
made during the reigns of John II. and Henry IV., oftte 
and by the suppression or reduction of the pensions ••Catholic 
they had granted with profusion. The nobles, „ 
having been brought to obedience by a frown, were 
left in possession of their estates, their social rank and the obli- 
gation to render military service* They were summoned to the 
royal council , but only as ornamental members, the real authority 
and the exclusive right to vote being confined to the letmdos, 
or lawyers, chosen by the Crown from the class of the burghers. 
Encouragement of industry was not wanting; the state under' 
took to develop the herds of merino sheep, by issuing pro- 
hibitions against enclosures, which proved the ruin of agriculture, 
and gave premiums for large merchant ships, which ruined the 
owners of small vessels and reduced the merchant navy of 
Spain to a handful of galleons. Tasas, fixed prices, were placed 
on everything. The weaver, the fuller, the armourer, the 
potter, the shoemaker were told exactly how to do their own 
work. All this did not bear its full fruit during the reign 
of the Catholic sovereigns, but by the end of the i6th century 
it had reduced Spain to a state of Byzantine regulation in which 
every kind of work had to be done under the eye and subject 
to the interference of a vast swarm of government officials, all 
ill paid, and ofi en not paid, all therefore necessitous and corrupt. 
When the New V^orld was opened, commerce with it was limited 
to Seville in order that the supervision of the state might be 
more easily exercised. The great resource of the treasury was 
the alcabalas or excises — taxes (farmed by contractors) of 5 or 
10 % on an article every time it was sold — on the ox when 
sold to the butcher, on the hide when sold to the tanner, on the 
dressed hide sold to the shoemaker and on his shoes. All this 
also did not bear its full fruit till later times, but by the 17th 
century it had made Spain one of the two “ most beggarly 
nations in Europe ” — the other being Portugal. 

The policy of the Catholic sovereigns towards the Church 
was of essentially the same character as their treatment of the 
nobles or the cities. They aimed at using it as an instrument 
of government. One of the first measures adopted by them 
in Oistile, before the union with Aragon, was to stop the nomina- 
tion of foreigners to Spanish benefices by the pope. But the 
most characteristic part of their ecclesiastical policy was the 
establishment of the Spanish Inquisition ('/•»•)• 

By the bull of Sixtus IV. of 1578 they 
authority to appoint three inquisitors, whom they 
were empowered to remove or replace, and >Vho were indepen- 
dent of, and superior to, the inquisitorial courts of the bishops. 
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The Spanish Inquisition was a department of the royal govern- 
ment, employed to enforce religious unity and obedience, because 
they were held to be indispensable in order to obtain national unity 
and to enforce the authority of the Crown. The Inquisition was at 
first established (in 1480) in the dominions of Castile only, but it 
was extended in 1480 to Catalonia and in 1487 to Aragon, in spite 
of strong protests. The first duties of the Inquisition were to deal 
with the converted Jews and Mahommedans, respectively known as 
Marranos and Moriscoes, and with those who still professed their 
religions. The latter were dealt with by expulsion, which in the 
case of tlic Jews was enforced in 1492, and in the case of the sub- 
ject Mahommedans or Mud6jares in 1502. Both were industrious 
classes, and the loss of their services was disaster to Spain — the 
first of a long series of similar measures wliich culminated in the 
final expulsion of the Moriscoes in 1610. The converted Jews and 
Mahommedans presented greater difficulties to the Inquisition. 
Many of the higher ecclesiastics and of the nobility were of 
Jewish, or partially Jewish, descent. The landlords who found 
the Moriscoes useful tenants, and the commercial authorities of 
towns like Barcelona, who knew the value of the converted Jews, 
endeavoured to moderate the zeal of the inquisitors. But they were 
supported by the Crown, and there can be no question that the Holy 
Ofiicc was popular with the mass of the nation. It produced a 
wholesale flight of the convert(id Jews to France. 

In social lilutho religious zeal favoured by the Inquisition led to such 
things as those jmblic processions of flagellants which went 011 in 
Spain till the end of the i8th century. It aimed at preserving 
orthodoxy and developing sainthood on the medieval model. Of 
ordinary immorality it took httle notice, and the triumph of its 
cause in the lOth and 17th centuries, while producing such types of 
ecstatic piety as St Theresa {q.v.), the Sor Mariade Jesus (Maria 
Agreda) [(i.v.)^ and the Veneraole Virgin Luisa de Carvajal {q.v.)t 
was accompanied by an extraordinary development of moral laxity. 
The Holy Office showed equal zeal in extending its jurisdiction, and 
by the end of the 17th century had provoked a strong reaction. 
I'he most honourable passage in its history is the part it took in 
forwarding the great, though temporary, reform of the monastic 
ordeis, which was a favourite object with Queen Isabella. 

Between 1481 and 1492 the Catholic sovereigns completed 
the work of the reconquest by subjugating the one surviving 
CoaquMtot Maliommedan state of Granada. Their task was 
QrMitMdM, materially facilitated by dissensions among the 
J 49 J. Moors, whose princes intrigued against one another, 
and were to the last ready to aid the Christians in the hope of 
obtaining a small fragment of territory for themselves. The 
surrender of Granada on the 2nd of January 1492 was partly 
secured by promises of toleration, which were soon violated. 
A revolt had to be suppressed in 1501. Having secured the 
unity of their territory in the Peninsula, the Catholic sovereigns 
were free to begin the work of expansion. In 1492 Columbus 
{q,v,) sailed on his first voyage to the west. In 1493 
Ferdinand secured the restoration of Roussillon from 
Charles VIII. of France by the fallacious treaty in 
which he undertook to remain neutral during the king’s 
expedition to Italy. The voyage of Columbus had unforeseen 
consequences which led to diplomatic difficulties with Portugal, 
and the Treaty of Tordesillas in 1494, which defined the respec- 
tive spheres of influence of the two powers in the New World 
and in Asia. In 1497 Ferdinand, with the support of his wife, 
Poniga ei^tered 0*^1 those wars of Italy in which the Spanish 

Poiic%f regular soldiers first gained their reputation, and 

Pqrdiamad . which made Spain for a time the dominant power 
mad iBMbeiia, the Italian peninsula (see Cordoba, Gonzalo 
F. de). They endeavoured to stren^hen themselves against 
France by marriages with the royal family of England 
(see Catherine of Aragon) and the Habsburgs. The 
marriage of Juana, called the Mad, with Philip of Habsburg, 
son of the emperor Maximilian (q.v.) brought a new dynasty to 
Spain. On the death of the queen in 1504 her son-in-law 
claimed the regency, and was supported by the Castilian 
nobles. His death in 1506 and the insanity of 
widow left the Castilians no choice but to re- 
store Ferdinand as regent. During the next ten 
years Ferdinand governed with the very able assistance of the 
archbishop of Toledo, Jimenes de Cisneros (q.v.). He an- 
nexed the southern part of Navarre, which was held by the 
representatives of his half-sister. The archbishop organized 
and directed the expedition which conquered Oran, Tripoli and 
Other points on the African coast. Here beyond all doubt lay 


the proper field for the expansion of Spain. She was drawn 
from it on the death of Ferdinand in 1516. He was succeeded 
by his grandson Charles of Habsburg, and when Charles was 
elected to the empire in 1519 Spain was dragged into the wars 
and politics of central Europe. 

Only the smaller part of the reign of Charles was spent in 
Spain. He came to it from Flanders, where he had received 
his education, unable to speak the language and charhM /. oi 
surrounded by Flemish favourites. To him and Spaia, v, an 
them the country was only a source of supply from Bmperor, 
which money was to be obtained in order to bribe the German 
electors. The disregard which both showed for the interests of 
Spain and its constitutional rights led to the outbreak of the 
revolt of the cities — the Comuneros — which plunged Castile 
into confusion in 1519 and 1520 after the depar- Revolt ottba 
ture of Charles for Flanders. The rising of the ComuneroBf 
Comuneros has often been spoken of as a struggle 
for freedom. But it has a very dubious right to the name. 
In many places the movement was simply an excuse for a 
revival of private wars between wealthy noble families. In 
others it was a struggle to enforce the claims of particular 
towns. It hardly extended as a political movement beyond 
the two Castiles. If its leaders had acted together, in com- 
bination with the nobles^, the Comuneros could have imposed 
their own terms, for there was no royal army to oppose them. 
But they drifted into hostility with the nobles, and were defeated 
by them at Villalar. The movement then rapidly collapsed. 
Charles had no part in the suppression of the revolt. Through- 
out his reign he respected the claim of the Cortes that no new 
taxation should be raised without its consent, but as he had to 
deal only with the representatives of eighteen cities, who could 
generally be bribed, he rarely failed to secure what he demandedr 

The outbreak of the Comuneros in Castile coincided with 
the social and agrarian revolt in Valencia known as the 
Germania or brotherhood, from the name of the directing 
committee appointed by the insurgents. It was in no sense 
a mo ement for political rights, but an attack RMagottbe 
the sailors, the workmen of the towns, and X\\t Oermaaia in 
Christian peasants on the landowners and their 
Mud6jar and Morisco serfs. It was accompanied by murder 
and massacre and by forced conversions of the Mud^jarcs, 
After desolating Valencia for some three years it was put down 
by the help of troops from Ca^tile. The conquest of Mexico 
by Hernan Cortes {q.v) and of Peru by I' rancisco 
Pizarro {q>v) belong to this reign, but were imme- tba Bun- 
diately due to the adventurers in America. These 
conquests and the incessant wars into which Spain ^ 
was drawn by the Aragonese claims in Italy, and its connexion 
with the empire, gave to the nation a great European position 
and to the Spanish soldiers of the time many opportunities 
to win renown. The capture of the French king at Pavia and 
his imprisonment at Madrid gratified the pride of the Spaniards, 
and did much to reconcile them to the sacrifices which the policy 
of the emperor imposed on them. Except, however, in the case 
of the successful attack on Tunis in 1535, and the attempt to 
take Algiers in 1541, his actions were not inspired by any regard 
for the interests of his Spanish kingdoms. He treated them 
simply as instruments to promote the grandeur of his house. 
His indifference to their good, or his utter inability to see where 
it lay, was conspicuously shown when, on his abdication in 1556, 
he left his hereditary Flemish possessions to his son 'Philip, 
and not to his brother Ferdinand. 

The reign of Philip II. (1556-1598) was a prolongation of 
the reign of his father, both in domestic and in foreign policy. 
In it the vices of this policy were displijiycd to the 
fullest extent, Philip’s marriage with Mary Tudor issg-tsie, 
{q.v.) in 1554 having proved barren, and her death in 
1558 having placed Elizabeth on tlie throne of England, he was 
left without the support against France which this union was 
meant to secure. At the same time bis inheritocc of the 
Netherlands brought him into collision with their inhabitants, 
who feared his absolutist tendencies, and with the Reformation. 
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The revolt in the Low Countries was inevitably favoured by 
both France and England. Philip was consequently drawn 
Spain mna intervention in the religious wars of France 
tho Nathar- {q-v.) and into war with England, which culminated 
innaa, in the great Armada {q.v) of j 588. His relations 
^EttSanT^ with England were further complicated by the exten- 
sion of English maritime enterp ise to the New World 
(seeHAWKiNs, John ;and Drake, Francis). In the Mediterranean 
he was equally forced by his position to take a part in resisting 
the Turks (see Malta: History] and Lepanto, Battle of). 

But the key to his whole polity must be sought in his relations 
to his Idcmish subjects. With his absolutist tendencies he was 
bound to wish to govern them as he did Castile, and the prin- 
ciple of religious toleration, which was not understood by any 
prince in Europe with the exception of tlie prince of Orange, 
William the Silent (<7.^.), was peculiarly impossible for him. 

His reign was therefore one long struggle with forces which he 
was unable to master. 

7'he burden of the struggle fell with crushing effect on his 
Spanish dominions and peculiarly on Castile. Aragon, which 
was poor and tenacious ot its rights, would give little; Catalonia 
and Valencia afforded small help. The Flemish revenue was 
destroyed by the revolt. I'he Italian .states barely paid their 
expenses. Ke.sources fur the incessant wars of the reign had 
been sought in the taxation of Castile and the revenue from 
the mines of America. They were wholly inadequate, and the 
result of the attempt to dominate all western Europe was to 
Character of produce bankrupt<y and exhau.stion. In his internal 
Rhiup's government Philip was fully despotic. He made no 
Government, pretence of consulting the Cortes on legislation, 
and though he summoned them to vote new taxe.s he estab- 
lished the rule that the old were to be considered as granted 
for ever, and as constituting the fixed revenue of the Crown. 

The nobles were excluded from all share in the administration, 
which was in the hands of boards {juntas) of lawyers and men 
of the middle cl^s. All business was conducted by corre- 
spondence, and with a final rcfercnce^to the king, and the result 
was naturally endless delay. 

The first years of the reign of Philip II. were occupied in 
concluding the last of his father’s wars with France, to which 
Foreign ^^*5 added a very unwelcome quarrel with the pope. 

Policy ot arising out of his position as duke of Milan. He 
Philip. unable to avoid sending an army under Alva 

against Paul IV., and was glad to avail himself of the services 
of Venice to patch up a peace. On the Flemish frontier, with 
the help of an English contingent and by the good generalship 
of Philibert of Savoy he defeated a French army at St Quentin 
on the loth of August 1557, and again at Gravelines on the 13th 
of July 1558. But he did not follow up his successes, and the 
war was ended by the signing of the Peace of Caleau Cambr^sis 
on the 2nd of April 1559. The exhaustion of his resources 
made peace necessary to him, and it was no less desirable to 
the French government. Philip’s marriage with Elizabeth, the 
daughter of Henry II. and of Catherine de Medici, together 
with their common fear of the Reformation, bound him fora 
time to the French royal house. In August 1559 returned 
to Spain, which he never left for the rest of his life. The outcry 
of the Cortes, whether of Castile or of the other states, for relief 
from taxation was loud. In some cases the king went so far as 
to levy taxes in what he acknowledged was an illegal manner 
pd excused upder the plea of necessity. By 1567 the revolt 
in the Netherlands was flagrant, and the duke of Alva was sent 
with a picked army, and at the expense of Spain, to put it down. 

In the following year the tyranny of the Inquisition, encouraged 
by the king who desired to purge his kingdom of all taint of 
heterodoxy, led to the revolt of the Moriscoes, which desolated 
Granada from 1568 to 1570, and ruined the province completely. 

The Moriscoes had looked for help from the Turks, who were 
engaged in conquering Cyprus from Venice. The danger to 
Spain and to the Spanish possessions in Italy stimulated the 
king to join in the Holy League formed by the pope and Venice 
against the Turks; and Spanish ships and soldiers had a great 
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share in the .splendid victory at Lepanto. But the penury of 
the treasury made it impossible to maintain a permanent 
naval force to protect the coast against the Barbary pfrates 
{q,v.). Andalusia, Murcia, Valencia, Catalonia and the Balearic 
Islands were subject to their raids throughout the whole of the 
i6th and 17th renturies. In 1581 Philip annexed Portugal, 
as heir to King Henry, the aged successor of Dom Sebastian. 
Philip endeavoured to placate the Portuguese by the fullest 
recognition of their constitutional rights, and in particular by 
favouring the fidalgos or gentry. The duke of Braganza, 
whose claims were better than Philip’s, was bought off by 
immense grants. Spain seemed now to have reached a com- 
manding height of power. But she was internally exhausted. 
Her real weakness, and the incompetence of her 
government, were shown when open war began with 
England in 1585. While a vast armament was being 
slowly coUccted for the invasion of England, Drake swept the 
West Indies, and in 1 587 burnt a number of Spanish ships in their 
own harbour of ('adiz. The ruinous failure of the great Armada 
in 1588 demonstrated the incapacity of Spain to maintain her 
pretensions. In 1591 the support given by the Aragonese to 
Antonio Perez {g.v.) led to the invasion of their country by a 
Castilian army. The constitutional rights of Aragon were not 
entirely suppressed, but they were dimini.shed, and the kingdom 
was reduced to a greater measure of submission. In his later 
years Philip added to all his other burdens a costly interven- 
tion in France to support the League and resist the succession 
of Henry IV. to the throne. • He was compelled to acknowledge 
himself beaten in France before his death on the 13th of 
September 1598. He left the war with England and with the 
Netherlands as an inheritance to his son. 

The period of one hundred and two years covered by the 
reigns of Philip HI. (1598-1621), Philip IV. (1621-1665) and 
Charles II. (1665-1700), was one of decadence, end- 
ing in intellectual, moral and material degradation. 

The dynasty continued to make the maintenance of 
the rights and interests of the House of Austria^ its main object. 
Spain had the misfortune to be saved from timely defeat by 
the weakness of its neighbours. The policy of James I. of 
England {q.v.), the civil wars of Charles 1. (q.v.), the assassination 
of Henry IV. of France, the troubles of the minority and reign 
of Louis XIII. {q.v.) ana the Fronde (17.1;.), preserved her from 
concerted and persistent foreign attack. After a futile attempt 
to injure England by giving support to the earl of Tyrone in 
Ireland (see Tyrone, Earls of) peace was made between the 
powers in 1604. In 1609 a twelve years’ truce was made with 
the Dutch. But the temporary cessation of foreign wars 
brought no real peace to Spain. In 1610 fears of the help which 
the Moriscoes might give to a Mahommedan attack from Africa 
combined with religious bigotry to cause their expulsion. The 
measure was thoroughly popular with the nation, but it was 
industrially more injurious than a foreign invasion need have 
been. The king was idle and pleasure-loving. He resigned 
the control of his government to the duke of Lerma (q.v.), one 
of the most worthless of all royal favourites. The expenses of the 
royal household increased fourfold, and most of the increase 
was absorbed by the favourite and his agents. The nobles, 
who had been kept at a distance by Philip IL, swarmed round 
the new king, and began to secure pensions in the old style. 
The pillage was so shameless that public opinion was stirred to 
revolt. Some of the lesser sinners were forced to restitution, 
and in 1618 Lerma fell from power, but only because he was 
supplanted by his son, the duke of Uceda, a man as worthless 
as mmself. In that year was taken the step which was des- 
tined to consummate the ruin of Spain. The Thirty Years’ 
War began in Germany, and Spain was called upon to support 
the House of Austria. 

The death of Philip III. on the arst of March i6ai brought no 
real change. His son, Philip IV., was an abler man, and even 
gave indications of a wish to qualify himself to discharge his 
duties as king. But he was young, pleasure-loving, and wanted 
the strength of will to m^e his good intentions effective. 
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For twenty years the administration was really directed by 
his favourite the count of Olivares (q.v.) and duke of San 
Lucar, known as the ‘T.onde Duquc/^ the count- 
1621 - 166 $. Olivares was far more able and honest than 

Lerma. But he could only keep his place by supplying 
his master with the means of dissipation and by conforming to 
his dynastic sentiments. The truce concluded in 1609 with 
Holland ended in 1621, and was not renewed. The commercial 
classes, particularly in Portugal, complained that it subjected 
them to Dutch competition. War was renewed, and the Dutch 
invadcfl Brazil. As their fleets made it dangerous to send troops 
by sea to Flanders, Spain had to secure a safe road overland. 
Therefore she endeavoured to obtain full ('.ontrol of the Valtel- 
lina, the valley leading from Lombardy to Tirol, and from thence 
to the German ecclesiasti(’al states, which allowed a free passage 
to the Spanish troops. War with France ensued. The failure 
of the treaty of marriage with England (see Charles I. and 
Buckingham, First Duke of) led to war, for the English court 
was offended by the Spanish refusal to aid in the restoration of the 
count palatine, soipin-law of James I., to his dominions. In 
Flanders the town of Breda was taken after a famous siege. 
The French conducted tlicir campaign badly. The DuU h were 
expelled from Bahia in Brazil, which they had seized. An 
English attack on Cadiz in 1625 was repulsed. His flatterers 
called the king Piiilip the Great. A few years later it began to 
be a standing jest that he was great in the sense that a pit 
is great : the more that is taken from it the greater it grows. 
By 1640 the feebleness of the monarchy was .so notorious 
that it began to fall to pieces. In that year Portugal fell away 
without needing to strike a blow. Then followed the revolt 
of Naples (see Masaniello) and of the Catalatis, who were 
bitterly angered by the excesses of the troops sent to oi)erate 
against the French in Roussillon. They called in the hVench, and 
.the* Spanish government was compelled to neglect Portugal. 
Olivares, who was denounced by the nation us the cause of all its 
misfortunes, was dismissed, and the king made a brief effort 
to rule for himself. But he soon fell back under the control of 
less capable favourites tlian Olivaros. In 1643 prestige 
of tlic Spanish infantry was ruined by the battle of Rocroy. 
At the Peace of Munster, which ended the 7 'hirty Years’ War in 
1648, Spain was cynically thrown over by the German Ilabsburgs 
fo‘ whom she had sacrificed so much. Aided by the disorders 
of the minority of Louis XIV,, she struggled on till the Pcjace of 
the Pyreru'cs in 1659, by which Roussillon was ceded to France. 
An attempt was now made to subdue Portugal, but the battle 
of Montesclaros in 1665 proved the futility of the effort. The 
news of the disaster was followed by the death of the king on the 
17th of September 1665. Catalonia was saved by the reaction 
produced in it by the excesses of the French troops, and in 
Naple.s the revolt had collapsed. But Portugal was lost for 
ever, and the final judgment on the time may be passed in the 
words of Olivares, who complained that he could find “no 
men ” in Spain. He meant no men fit for high command. The 
intellect and character of the nation had been rendered childish. 

During the whole of the reign of Charles II, (1665- 
i 66 $-* 700 . second marriage of Philip IV. 

with his niece Mariana of Austria, the Spanish 
monarchy was an inert mass, which Louis XIV. treated as 
raw material to be cut into at his discretion, and was saved 
from diamemberment only by the intervention of England 
and Holland The wars of 1667-68, ended by the Peace of 
Aix-la-Chapellle, those of 1672- 78, ended by th Peace of 
Nijmwegen, those of 1683-84, ended by the Peace of Ratisbon, 
and the war of the League of Augsburg, 1689-96, were some 
of them fought wholly, and all of them partly, because the 
French king wished to obtain one or another portion of the 
dominions of the Spanish Habsburgs. But Spain took a 
subordinate ai^ often a merely passive part in these wars. 
The king was imbecUe* During his minority the government 
was directed by his mother and her successive favourites, 
the German Jesuit and the Granadine adventurer 

Fernando do Valer^u^^ In 1677 the king’s bastard brother. 
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the younger Don John of Austria, defeated the queen’s faction, 
which was entirely Austrian in sentiment, and obtained power 
for a .short time. By him the king was married in 1679 to Marie 
Louise of Orleans, in the interest of France. When she died in 
1689, he was married by the Austrian party to Mariana of Neu- 
burg. At last the French party, which hoped to save their 
monarchy from partition by securing the support of France, 
persuaded the dying king to leave his kingdom by will to the 
duke of Anjou, the grandson of Louis XIV., and of Maria Teresa, 
daughter of Philip IV. by his first marriage. On the death of 
Charles II., on the ist of November 1700, the duke of Anjou was 
proclaimed king. 

The Bourbon Dynasty . — The derision of Louis XIV. to accept 
the inheritanre left to his grandson by Charles II. led to a final 
struggle between him and the other powers of western 
Europe (see Spanish Succession, War of the), spmniBh 
which was terminated in 1713 by the Peace of SueoBMaion, 
Utrecht. The part taken by Spain in the actual 
struggle was mainly a passive one, and it ended for her with the 
loss of Gibraltar and the island of Minorca, which remained in 
the hands of England, and of all her dominions in Italy and 
Flanders. Another and a very serious consc(|iu‘nce was that 
England secured the Asiento {q.v.)f or contract, which gave her 
the monopoly of the slave trade with the Spanish colonies, as 
well as the right to establish “ factories ” — that is to say com- 
mercial agemies — in several C'cntral and South American ports, 
and to send one cargo of maniifadured goods \'carly in a ship 
of 500 tons to New Carthagena. In internal affairs the years 
of the war were of capital importance in Spanish 
history. The general political and administrative ^^oo-nie 
nullity of the Spaniards of this generation led to 
the assumption of all real power by the Prench or Italian 
servants and advisers of the king. Under their direction 
imjxirtant financial and administrative reforms were begun. 
The opposition which these innovations produced encouraged 
the separatist tendencies of the ciistern portion of the 
Peninsula. Philip V, wa^ forced to reduce Aragon, Catalonia 
and Valencia by arms. Barcelona was only taken in 1714, 
the year after the signing of the Treaty of Utrecht. Thtj 
local privileges of these once independent kingdoms, which had 
with rare exceptions been respected by the Austrian kings, were 
swept away. Their disappearance greatly promoted the work* 
of national unification, and was a gain, since they had long 
ceased to serve any really useful purpose. The removal of 
internal custom-houses, and the opening of the trade witli 
America, hitherto confined to Seville and to the dominions of the 
crown of Castile, to all Spaniards, were considerable boons. The 
main agents in introducing and promoting these changes were 
the French ambassadors, a very able French treasury official — 
Jean Orr}', seigneur de Vignory (1652-1719) — and the lady 
known as the princess des Ursins \q.v.\ the chief lady-in-waiting. 
Her maiden name was Anne Marie de la Tr^moille, and she was 
the widow of Flavio Orsini, duke of Bracciano. Until 1714 she 
was the power behind the throne in Spain. On the death of 
Philip V.’s first wife Maria Louisa Gabriella of Savoy, in 1714, 
the king was married at once to Elizabeth Famese of Parma, who 
expelled Mme des Ursins, obtained complete control 
over her husband, and used her whole influence to Bnambatb 
drag Spain into a scries of adventures in order to 
obtain Italian dominions for her sons. Her first agent 
was the Italian priest Alberoni (q.v.), whose favour lasted from 
1714 to 1719. Alberoni could not, and perhaps did not, sincerely 
wish to prevent the queen and king from plunging into an attempt 
to recover Sardinia and Sicily, which provoked the armed inter- 
vention of France and England and led to the destruction of 
the rising Spanish navy off Cape Passaro (see Torrington, 
George Byng, Viscount). In 1731 Elizabeth secured the 
succession of her eldest son, Charles, afterwards Charles III. 
of Spain, to the duchy of Parma, by arr^gement with England 
and the empire. Apart from the Italian intrigues, the most 
important foreign affairs of the reign were connected with the 
relations of Spain with England A feeble attempt to regain 
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Gibraltar was made in 1733, and a serious war was only averted 
by the resolute peace policy of Sir Robert Walpole. Rut in 
1739 trade difficulties, which had arisen out of the Asienio in 
America, led to a great war with England, which became merged 
in the War of the Austrian Succession {q.v.). The king, who had 
become almost entirely mad at the end of his life, died on the 
9th of July 1746. His successor, Ferdinand VI., the second son 
of his first marriage, whose reign lasted till the loth of Aiigu.st 
PertHnand 1759, was a retiring and modest man, who adopted 
VI., 1746 - a policy of peace with England. His ministers, of 
I7S9. whoTH the most notable were Zenf)n de Somadevila, 
mar(]uis of Ensenada, and Richard Wall, an Irish Jacobite, 
carried on the work of financial and administrative reform. 
The advance of the country in material prosperity was consider- 
able. Foreign influences in thought and literature began to 
modify the opinions of Spaniards profoundly. The party known 
as the RcgalistaSy the lawyers who wished to vincliaite the 
regalities, or rights of the Crown, against the encroachments of 
the pope and the Inquisition, gained the upper hand. 

The new sovereign was one of the most sincere, and the most 
successful, of the “ enlightened despots of the 18th century. 

11 c had had a long apprenticeship in Naples, ^id was 

a man of forty-three when he came to Spain in 3759. 

Until his death on the 14th of 1 )ecembcr 1788 he was 
engaged in internal politics, in endeavouring to advance the 
material prosperity of Spain. His foreign policy was less wise. 
He had a deep dislike of England, and a strong desire to recover 
Minorca and Gibraltar, which she held. He had also a strong 
family feeling, which induced him to enter into tlie “ Family Com- 
pact ” with his French cousins. He made war on England in 1761, 
with disastrous results to Spain, which for the time lost both 
Ha\'ana and Manila. In 1770 he came to the verge of war 
with England over the Falkland Islands. In 1778 he -joined 
France in supporting the insurgent English colonists in America. 
The most statesmarilike of his foreign enterprises, the attempt 
to take the piratical city of Algiers in 1775 (see Barbaky 
Pirates), was made with insufficient forces, was ill executed, 
and ended in defeat. Yet he was able to recover Minorca and 
Florida in the War of American Independence, iuid he finally 
extorted a treaty with Algiers which put a stop to piratical raids 
on the Spanish coast. The worst result for Spain of his 
foreign policy was that the example set by the United States 
excited a desire for independence in the Spanish colonies, and 
was the direct incitement to the rebellions at the beginning of 
the 19th century. The king’s domestic policy, on the contrar>q 
was almost wholly fruitful of good. Under his direction many 
useful public works were carried out — ^roads, bridges and large 
schcme.s of drainage. The first reforms undertaken had provoked 
a disturbance in Madrid directed against the king’s favourite 
minister, the Sicilian marquis of Squillacci. Charles, who 
believed that the Jesuits had promoted the outbreak, and also 
that they had organized a murder plot against him, allowed his 
minister Aranda lq.v.\ the correspondent of Voltaire, to expel the 
order in 1766, and he exerted his whole influence to secure its 
entire suppression. The new spirit was otherwise shown by the 
restrictions imposed on the numbers of the religious orders md 
on the Inquisition, which was reduced to practical subjection 
to the lay courts of law. Many of the king’s industrial enter- 
prises, such as the Bavarian colony, established by him on 
southern slope of the Sierra Morena, passed away without leaving 
much trace. On the other hand the shipping and the industry 
of Spain increased greatly. The population made a considerable 
advance, and the dense cloud of sloth and ignorance which 
had settled on the country in the 17th century was lifted. In 
this work Charles III. was assisted, in addition to Squillacci 
and Aranda, by Campomanes {q.v.)^ who succeeded Aranda as 
minister of finance in 1787, and by Floridablanca (q.v.), who 
ruled the country in the spirit of enlightened bureaucracy. 

Charles HI. was succeeded in 1 788 by his son Charles IV , The 
father, though ** enlightened,” had been a thorough despot; 
the son was sluggish and stupid to the verge of imbecility, but 
the despotism remained. The new king was much under the 
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influence of his wife, Maria Louisa of Parma, a coarse, passiunalf 
and narrow-minded woman; but he continued to repose confi- 
dence in his father’s ministers. Ploridablanca was, 
however, unable to continue his earlier policy, 
in view of the contemporaneous outbreak of the 
Revolution in France. The revival of Spain depended on 
the restoration of her colonial and naval ascendiincy at the 
expense of Great Britain, and for this the support of France 
was needed. But the “ Family Compact,” on which the 
French alliance depended, ceased to exist when Louis XVI. 
was deprived of power by his subjects. Of this conclusive 
evidence was given in 1791. Some English merchants had 
violated the shadow)' Claim of Spain to the whole west coast 
of America by founding a settlement at Nootka Sound. The 
Spanish government lodged a vigorous protest, but the French 
National Assembly refused to hud any assistance, and Florida- 
blanca was forced to conclude a humiliating trt aty and give up 
all hope of opposing the pn.gress of Great Britain. This failure 
was attributed by the minister to the Revolution, ^ 
of which he became the uncompromising opponent, the Preni}b 
The reforms of Charles III.'s reign were abandoned Revohtthn. 
and all Liberal tendencies in Spain were suppressed. But 
Floridablanca w'as not content with suppressing Liberalism in 
Spain; he was eager to avenge his disappointment by cashing 
the Revolution in France. lie opened negotiations with the 
emigres, urged the European powers to a cniuidc on behalf of 
legitimacy, and paraded the devotion of Charles IV. to tlic head 
of his family. This bellicose ‘policy, how'cvcr, brought him into 
collision with the queen, who feared that the outbreak of war 
would diminish tlie revenues wrhich she squandered in self- 
indulgence. She had already removed from the ministiy' Campo- 
manes and other supporters of Floridablanca, and had compelled 
the latter to restrict himself to the single department of foreign 
affairs. Early in 1792 she completed her task by inducing 
Charles IV. to banish Floridablanca to Murcia, and his place was 
entrusted to the veteran Aranda, who speedily found that he held 
office only by favour of the queen, and that this had to be 
purchased by a disgraceful servility to her paramour, Emanuel 
Godoy. Spain withdrew from the projected coalition against 
France, and sought to maintain an attitude of neutrality, which 
alienated the other powers, while it failed to conciliate the 
Republic. The repressive measures of Floridablanca were 
withdrawn; society and the press regained their freedom; and 
no opposition was offered to the propaganda of French ideas. 
Aranda’s policy might have been successful if it had been adopted 
earlier, but the time for temporizing was now past, and it was 
necessary to choose one side or the otlier. In November 1792 
the queen felt hensclf strong enough to carry out the .scheme which 
she had been long maturing. ^ Aranda was dismissed, a^y, 
and the office of first mini.ster was entrusted to 
Godoy, who had recently received the title of duke of Alcudia. 
Godoy, who was at once the queen’s lover and the personal 
favourite of the king, had no experience of the routine of office, 
and no settled policy, Fortunately for him, the course now to 
be pursued was decided for him. The execution of Louis XVI. 
(Jan. 21, 1793) made a profound impression in a country where 
loyalty was a superstition. Charles IV. was roused to demand 
vengeance for the insult to his family, and Spairi became an 
enthusiastic member of the first coalition against France. 
The number of volunteers who offered their services rendered 
conscription unnecessary; and the southern provinces of 
France welcomed the Spaniards as deliverers. ^ These 
advantages, however, were nullified by the shameful incom- 
petence and carelessness of the government. The troops 
were left without supplies; no plan of combined action was 
imposed upon the commanders; and the two campaigns of 1793 
and 1794 were one long catalogue of failures. Instead of 
reducing the southern provinces of France, the Spaniards were 
driven from the strong fortresses that guarded the Pyrenees, 
and the French advanced almost to the Ebro; and at tlie some 
time the British were utilizing the war to extend their colonial 
power and were establishing more firmly that maritime 
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supremacy which the Spanish government had been struggling for 
almost a century to overthrow. Under the circumstances the 
queen and Godoy hastened to follow the example set by Prussia, 
and concluded the treaty of Basel with France ( 1 795). The terms 
were unexpectedly favourable, and so great was the joy excited 
in Madrid that popular acclamation greeted the l3estowal upon 
Godoy of the title of “ Prince of the I*eace.” But the modera- 
tion of the treaty was only a flimsy disguise of the disgrace 
that it involved. Spain found herself tied hand and foot to 
the French republic. Godoy had to satisfy his allies by the 
encouragement of reforms which both he and his mistress 
loathed, and in 1796 the veil was removed by the conclusion 
of the treaty of San Ildefonso. This was a virtual renewal 
of the “ Family Compact ” of 1761, but with terms far more 
disadvantageous to Spain. Each power was pledged to 
assist the other in case of war with twenty-five ships, 18,000 
infantry and 6000 caval^)^ The real object of the treaty, which 
was to involve Spain in the war against Great Britain, was 
cynically avowed in the i8th article, by which, during the present 
war, the Spanish obligations were only to apply to the quarrel 
between Great Britain and France. A scheme was prepared for 
a joint attack on the English coast, but it was foiled by the battle 
of St Vincent (q.v), in which Jervis and Nelson forced the Spanish 
fleet to retire to Cadiz. This defeat was the more disastrous 
because it deprived Spain of the revenues derived from her 
colonics. Great Britain seized the opportunity to punish Spain 
for its conduct in the American War by encouraging discontent 
in the Spanish colonies, and in the Peninsula itself both nobles 
and people were bitterly hostile to the queen and her favourite. 
It was in vain that Godoy sought to secure the friendship of 
the reforming party by giving office to two of its most prominent 
members, Jovcllanos and Saavedra. Spanish pride and bigotry 
were offended by the French occupation of Rome and the erection 
• of a republic in the place of the papal government. The treat- 
ment of the duke of Parma by the Directory was keenly resented 
by the queen. Godoy found himself between two parties, the 
Liberals and the Ultramontancs, who agreed only in hatred of 
himself. At the same time the Directory, whose mi.stru.st was 
excited by his attitude in the question of Parma, insisted upon 
his dismissal. Charles IV. could not venture to refuse ; the queen 
was alienated by Godoy *s notorious infidelities; and in March 
1798 he was compelled to resign his office. 

Godoy’s office was entrusted to Saavedra, but the reformers 
did not obtain the advantages which they expected from the 
change. Tovellanos was compelled in August to retire on account 
of ill health — the result, it was rumoured— of attempts on the 
part of his opponents to poison him. His place was taken by 
Caballero, an ardent opponent of reform, who restored all the 
abuses of the old bureaucratic administration and pandered to 
the bigoted prejudices of the clergy and the court. The only 
advantage which Spain enjoyed at this period was comparative 
independence of France. The military plans of the Directory 
were unsuccessful during the absence of their greatest general in 
Egypt, and the second coalition gained .successes in 1799 which 
had seemed impossible since 1 793. But the return of Bonaparte, 
followed as it was by the fall of the Directory and the establishment 
of the Consulate, commenced a new epoch for Spain. As soon as 
the First Consul had time to turn his attention to the Peninsula, 
he determined to • restore Godoy, who had already 
affection of the queen, and to make him 
the tool of his policy. Maria Louisa was easily gained 
oyer by playing on her devotion to the house of Parma, and on 
the I St of October r8oo a secret treaty was concluded at San 
Ildefonso. Spain undertook to cede Louisiana and to aid France 
in all her wars, While Bonaparte promised to raise the duke of 
Parma to the rank of king and to increase his territories by the 
addition cither of Tuscany or of the Roman legations. This was 
followed by Godoy ^s return to power, though he left the depart- 
ment of foreign affairs to a subordinate. Spain was now more 
servile to France than ever, and in 1801 was compelled to attack 
Portugal in the French interests. The Spanish invasion, 
commanded by Godoy in person, met with no resistance, and the 


prince ventured to conclude a peace on his own authority by 
which Portugal promised to observe a strict neutrality on condi- 
tion that its territories were left undiminished. But Bonaparte 
resented this show of independence, and compelled Charles IV. 
to refuse his ratification of the treaty. Portugal had to submit 
to far harsher terms, and could only purchase peace by the cession 
of territory in Guiana, by a disadvantageous treaty of commerce, 
and by payment of twenty-five million francs. In the pre- 
liminary treaty with Great Britain he ceded the Spanish colony of 
Trinidad without even consulting the court of Madrid, while he 
sold Louisiana to the United States in spite of his promise not 
to alienate it except to Spain. 

Godoy, since his return, had abandoned all connexion with the 
reforming party. The Spanish ('hurch was once more placed 
in strict subjection to the Roman see, from which for a short 
time it had been freed. As soon as Bonaparte saw himself 
involved in a new war with England, he turned to Spain for 
assistance and extorted a new treaty (Oct. g, 1803), which 
was still more burdensome than that of 1796. Spain had to pay 
a monthly subsidy of six million francs, and to enforce strict 
neutrality upon Portugal, this involving war with England. 
The last remnants of its maritime power were shattered in the 
battles of Cape Finisterre and Trafalgar, and the Engli.sh seized 
Buenos Aires. The popular hatred of Godoy was roused to 
passion by these disa.stcrs, and Spain seemed to stand on the brink 
of revolution. At the head of the opposition was Ferdinand, 
the heir to the throne, as insignificant as his rival, but endowed 
with all good qualities by the credulous favour of the people. 
Napoleon was at this time eager to humble Great Britain by 
excluding it from all trade with Europe. 'I’lie only eountry which 
had not accepted his “ continental system ’’ was Portugal, and 
he determined to reduce that kingdom by force. It was not 
difficult to bribe Godoy, who was conscious that his position 
could not be maintained after the death of Charles IV. In 
October 1807 Spain accepted the treaty of Fontainebleau. (Sec 
3*ortucal : History, The treaty was hardly concluded when a 
French army under Junot marched through Spain to Portugal, 
and the royal family of that country fled to Brazil. Ferdinand, 
whose wife had died in 1806, determined to imitate his rival by 
bidding for French support. He entered into secret relations 
with Eugene Beauharnais, Napoleon’s envoy at Madrid, and 
went so far as to demand the hand of a Bonaparte princess. 
Godoy, who»discovcred the intrigue, induced Charles IV. to order 
his son’s arrest (0('t. 27, 1807), on the charge of plotting 
to dethrone his father and to murder his mother and Godoy. 
The prince indeed was soon released and solemnly pardoned ; but, 
meanwhile, Napoleon had seized the opportunity afforded by the 
effect of this public scandal in lowering the prestige of the royal 
family to pour his troops into Spain, under pretext of reinforcing 
Junot’s corps in Portugal. Even this excuse was soon dropped, 
and by January and February 2808 the French invasion had 
become clearly revealed as one of conquest. Charles IV. and his 
minister determined on flight. The news of this intention, how- 
ever, excited a popular rising at Aranjuez, whither the king and 
queen had gone from Madrid. A raging mob surrounded the 
palace, clamouring for Godoy’s head; and the favourite’s life 
was only saved by Charles IV.’s announcement of his abdication 
in favour of Ferdinand (March 17). Murat, however, who 
commanded the French, refu.sed to be turned aside by this change 
of circumstances. He obtained from Charles IV. a declaration 
that his abdication had been involuntary, and occu- tiapoHon 
pied Madrid (March 23, 1808). Meanwhile Napoleon attacka 
had advanced to Bayonne on the frontier, whither, at Spala. 
his orders, Murat despatched the old king and queen and their 
favourite Godoy. The emperor had already made up his mind 
to place one of his brothers on the Spanish throne; but in order 
to achieve this it was necessary to cajole the young king 
Ferdinand VII. and get him into his power. Ferdinand, instead 
of retiring to Andalusia and making himself the rallying point 
of national resi.stance, had gone to Madrid, where he was at the 
mercy of Murat’s troops and whence he wrote grovelling letters 
to Napoleon. It was no difficult matter for the emperor's 
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envoy, General Savary, to lure him by specious promises to the 
frontier, and across it to Bayonne, where he was confronted with 
his parents and Godoy in a scene of pitiful degradation. Struck 
and otherwise insulted, he was forced to restore the crown to his 
father, who laid it at the feet of Napoleon. The old king and 
queen, pensioned by the French government, retired to Rome; 
Abdication Ferdinand was kept for six years under strict military 
otcbnrioM guard at Talleyrand’s chateau of Valen9ay (see 
Ferdinand VII., King of Spain). On the 13th of 
May Murat announced to an improvised “ junta of regency ** 
at Mi\drid that Napoleon desired them to accept Joseph 
Bonaparte as their king. 

But Spanish loyalty was too profound to be daunted even by 
the awe-inspiring power of the French emperor. For the first 
Joaeph Napoleon found himself confronted, not by 

Bonaparte terrified and selfish rulers, but by an infuriated 
proclaimed people. The rising in Spain began the popular move- 
ment which ultimately proved fatal to his power. 
At first he treated the novel phenomenon with contempt, and 
thought it sufficient to send his less prominent generals against 
the rebels. Madrid was easily taken, but the Spaniards 
showed great capacity for the guerrilla warfare in the provinces. 
'I'he French were repulsed from Valencia; and Dupont, who had 
advanced into the heart of Andalusia, was compelled to retreat 
and ultimately to capitulate with all his forces at Baylen (July 
10). The Spaniards now advanced upon Madrid and drove 
Joseph from the capital, which he had just entered. Unfortun- 
ately the insurgents displayed less political ability than military 
courage. Godoy ’s agents, the ministers, were swept aside by 
the popular revolt, and their place was taken by local juntas , 
or committees, and then by a central junta formed from among 
them, which ruled despotically in the name of the captive king. 
In a country divided by sectional jealousies it was impossible to 
expect a committee of thirty -four members to impose unity of I 
action even in a common cause; and the Spanish rising, the first 
fierceness of which had carried all before it, lacked the organizing 
force which alone would have given it permanent success. As it 
was, Napoleon’s arrival in Spain was enough to restore victory to 
the French. In less than a week the Spanish army was broken 
through and scattered, and Napoleon restored his brocher in 
Madrid. Sir John Moore, who had advanced with an English 
army to the relief of the capital, retired when he found he was 
too late, and an obstinate battle, in which the gallant general lost 
his life, had to be fought before the troops could secure their em- 
barkation at Corunna. Napoleon, thinking the work accom- 
plished, had quitted the Peninsula, and Soult and Victor were left 
to complete the reduction of the provinces. The capture of Seville 
resulted in the dissolution of the central junta, and the Peninsula 
was only saved from final submission by the obstinate resistance 1 
of Wellington in Portugal and by dissensions among the French. 
The marshals were jealous of each other, and Napoleon’s plans 
were not approved by his brother. Joseph wished to restore 
peace and order among his subjects in the hope of ruling an 
indepiendent nation, while Napoleon was determined to annex 
Spain to his own overgrown empire. So far did these disputes go 
that Joseph resigned his crown, and was with difficulty induced 
to resume it. Meanwhile, the dissolution of the central junta 
had given free play to the extremer reforming parties ; on the 24th 
of September these met at Cadiz, which became the capital of 
what was left of independent Spain. 

The Spanish Cortes had never been so entirely suspended as 
the states-general of France. Philip V., after suppressing the 
local institutions of the crown of Aragon, had given 
representation to some of the eastern cities in the 
general Cortes of Spain. This body had been 
summoned at the beginning of reigns to swear homage to 
the new king and his heir, or to confirm regulations made 
us to the succession. It sat in one house, and was composed 
of the nobles and churchmen who formed the great majority 
of procurators chosen by the town councils of a limited 
though varying number of towns, and of representatives 
of “kingdoms.” The Cortes of 1810 was constructed on 
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these lines, but with a very important difference in the pro- 
portion of its elements. The third estate of the commons 
:’ecured 184 representatives, who were sufficient to swamp the 
nobles and the clergy. No intelligent scheme under which the 
representatives wire to be elected had been fixed. In theory the 
members of the third estate had been chosen by a process of 
double election. In fact, however, since much of the countp' was 
held by the French, they were often returned by such natives of 
the regions so occupied as happened to be present in Cadiz at 
the time. The real power fell to those of the delegates who were 
influenced by the new ideas. Unhappily, they had no experience 
of affairs ; and they were perfectly ready to make a constitution 
for Spain on Jacobin lines, without the slightest regard to the real 
beliefs and interests of Spaniards. Out of these materials nothing 
could be expected to come except such a democratic constitution 
as might have been made by a Jacobin club in Paris. In a 
country noted for its fanatical loyalty to the Crown and the 
Church, the kingship was to be deprived of all power and 
influence, and the clergy to be excluded as such from spanlab 
all share in legislation. As though to deprive the Cooatitutlon 
constitution of any chance of being made effective, 
the worst expedients dictated by the suspicious temper of the 
French convention of 1790 were adopted. Ministers were 
excluded from the chamber, thus rendering impossible any 
effective co-operation between the legislature and the executive; 
and, worst of all, a provision was introduced making members 
of the Cortes ineligible for re-election, an effective bar to the 
creation of a class of politicians possessing experience of affairs. 

The Spaniards were so broken to obedience, and the manlier 
part of them so intent on fighting the French, that the Cortes 
was not at the time resisted. The suppression of the Inquisition 
and the secularization of the church lands— -measures which 
had already been taken by the government of the intruding 
French king Joseph at Madrid — ^passed together with much 
else. But even before the new constitution was published and 
sworn, on the 19th of March 1812, large numbers of Spaniards 
had made up their minds that after the invaders were driven 
out the Cortes must be suppressed. 

The liberation of Spain could hardly have been accomplished 
without the assistance of Great Britain. The story of the 
struggle, from the militaiy^ point of view, is told in the article 
Peninsular War. In 1812 Wellington determined on a 
great effort. He secured his base of operations by the capture 
of Ciudad Rodrigo and Badajoz, and at Salamanca he com- 
pletely routed the opposing army of Marmont. This victory 
enabled the English general to enter Madrid (Aug. 12), and 
Joseph retreated to Valencia. But further advance was pre- 
vented by the concentration of the French forces in the east, 
and Wellington found it advisable to retire for the third time 
to winter quarters on the Portuguese frontier. It was during 
this winter that Napoleon suffered his first and greatest reverse 
in the retreat from Moscow and the destruction of his grand 
army. This was the signal for the outbreak of the “ war of 
liberation ” in Germany, and French troops had to be withdrawn 
from Spain to central Europe. For the first time Wellington 
found himself opposed by fairly equal forces. In the spring 
of 1813 he advanced from Ciudad Rodrigo and defeated Jourdan 
at Vittoria, the battle which finally decided the Peninsular 
War. Joseph retired altogether from his kingdom, and Welling- 
ton, eager to take his part in the great European contest, fought 
his way through the Pyrenees into France. Napoleon, who had 
suffered a crushing defeat at Leipzig, hastened to recognize 
the impossibility of retaining Spain by releasing Fedinand VII., 
who returned to Madrid in March 1814. 

Before entering Spain Ferdinand had undertaken to maintain 
the constitution of 1812, and when on the 22nd of March 1814 
he reached Figuenis, he was met by a demand on 
the part of the Cortes that he must accept all the ofPardi* 
terms of the constitution as a condition of his recog- tnad vu., 
nition as king. But Ferdinand had convincing 
proof of the true temper of the nation. He now refused 
to recognize the constitution, and was supported in his refusal 



[HISTORY 


556 SPAIN 


not only by the army and the Church, but by the masses. 
There can be no doubt that Ferdinand VII. could have ruled 
despotically if he had been able to govern well. But, although 
possessed of some sardonic humour and a large measure 
of cunning, he was base, and had no real capacity. He 
changed his ministers incessantly, and on mere caprice. 
Governed by a camarilla of low favourites, he was by nature 
cruel as well as cowardly. The government under him was 
thoroughly bad, and the persecution of the “ Jacobins,” that 
is of all those suspected of Liberal sentiment, ferocious. 
Partial revolts took place, but were easily crushed. The revolt 
which overpowered him in 1820 was a military mutiny. Durmg 
the war the American colonics had rebelled, and soldiers had 
been sent to suppress them. No progress had been made, the 
service wa..s dreadfully costly in life, and it became intensely 
unpopular among the troops. Meanwhile the brutality of the 
king and his ministers had begun to produce a reaction. Not 
a few of the officers held Liberal opinions, and this was especially 
the case with those who had been prisoners in 
*** France during the war and had been inoculated with 
foreign doctrines. These men, of whom the most 
conspicuous was Colonel Rafael Riogo (</.v.), worked on the dis- 
content of the soldiers, and in January 1820 brought about a 
mutiny at Cadiz, which became a revolution. Until 1823 the 
king was a prisoner in the hands of a section of his subjects, 
who restored the constitution of 1812 and had the support of 
the army. The history of these three miserable years cannot 
be told except at impossible length. It was a mere anarchy. 
The Liberals were divided into sub-sections, distinguished from 
one another by a rising scale of violence. Any sign of modera- 
tion on the part of the ministers chosen from one of them 
was enough to secure him the name of “ Servile ” from the others. 
The ^‘Serviles” proper took up arms in the north. At last this 
state of affairs became intolcral)le to the French government of 
Louis XVIII. As early as 1820 the emperor Alexander 1 . of 
Russia had suggested a joint intervention of the powers of 
the Grand Alliance to restore order in the Peninsula, and had 
offered to place his own army at their disposal for the purpose. 
Tht Con* bad come to nothing owing to the oppo- 

jrms Qt sition of the British government and the strenuous 
VtroMMMid objection of Prince Mettemich to a course which 
Spain, would have involved the march of a powerful 
Rus.sian force through the Austrian dominions. In 1822 the 
question was again raised as the main subject of discussion 
at the congress assembled at Verona (see Verona, Congress 
of). The French government now asked to be allowed to march 
into Spain, as Austria had marched into Naples, as the man- 
datory of the powers, for the purpose of putting a stop to a 
state of things perilous alike to herself and to all Europe. In 
spite of the vigorous protest of Great Britain, which saw in 
this demand only a pretext for reviving the traditional Bourbon 
ambitions in the Peninsula, the mandate was granted by the 
majority of the powers; and on the 7th of April 1823 the duke of 
Ptvttch /n- Angoul§me, at the head of a powerful army, crossed 
tvrvatiw, the Bidassoa. The result was a startling proof of 
iS 23 , flimsy structure of Spanish Liberalism. What 

the genius of Napoleon had failed to accomplish through 
years of titanic effort, AngoulSme seemed to have achieved 
in a few weeks. But the difference of their task was 
fundamental. Napoleon had sought to impose upon Spain 
an alien d3nnasty; Angoulfime came to restore the Spanish king 
“.to his own.” The power of Napoleon had been wrecked on 
the resistance of the Spanish people; Angoullme had the active 
support of some Spaniards and the tacit co-operation of the 
majority. The Cortes, carrying the king with it, fled to Cadiz, 
and after a siege, surrendered with no conditions save that of an 
apinestyi to which Ferdinand solemnly swore before he was 
sent over.inflo the IVench lines. As was to be expected, an 
oath takeict “ under compulsion ” by such a man was little 
binding; and French troops were compelled to witness, 
with helpless indignation, the orgy of cruel reaction which 
immediately begam upder the protection of their bayonets. 


The events of the three years from 1820-1823 were the begin- 
ning of a series of convulsions which lasted till 1874. On the 
one hand were the Spaniards who desired to assimilate their 
country to western Europe, and on the other those of them who 
adhered to the old order. The first won because the general trend 
of the world was in their favour, and because their opponents 
were blind, contumacious, and divided among themselves. 

If anything (!ould have recalled the distracted country to 
harmony and order, it would have been the object-lesson pre- 
.sented by the loss of all its colonies on the continent 
of America. These had already become de facto 
independent during the deiiih-struggle of the Spanish 
monarchy with Napoleon, and the recognition of their inde- 
pendenc-e de jure was, for Great Britain at least, merely a 
question of time. A lively trade had grown up between Great 
Britain and the revolted colonies; but since this commerce, 
under the colonial laws of Spain, was technically illegitimate, 
it was at the mercy of the pirates, who preyed upon it under 
the aegis of the Spanish flag, without there being any possibility 
of claiming redress from the Spanish government. The de- 
cision of the powers at the congress of Verona to give a free 
hand to France in the matter of intervention in Spain, gave 
the Britisli government its opportunity. When the invasion of 
Spain was scon to he Inevitable, C'arming bad informed the 
French government that Great Britain would not tolerate the 
subjugation of the Spanish colonies by ioreign force. A dis- 
position of the powers of the Grand Alliance to come to ihe 
aid of Spain in this matter was countered by the famous message 
of President Monroe (Dec. 2, 1823), laying the veto of the 
United States on any interference of concerted Europe in the 
affairs of the American continent. The empire of Brazil and 
the republics of Mexico and Colombia were recognized by Great 
Britain in the following year; the recognition of the other states 
was only postponed until they should have given proof of their 
stability. In announcing these facts to the House of Commons, 
George Canning, in a phrase that became famous, dec'Jared 
that he had “ called a new world into existence to redress the 
balance of the old ” and that “ if France had Spain, it should 
at least be Spain without her colonies.” 

In Spain itself, tutored by misfortune, the efforts of the king's 
ministers, in the latter part of his reign, were directed to re- 
storing order in the finances and reviving agriculture Reactionary 
and industry in the country. The king’s chief Bhments in 
difficulties lay in the attitude of the extreme mon- spnio* 
archists {Apostolicos), who found leaders in the king’s brother 
Don Carlos and his wife Maria Francisca of Braganza. Any 
tenden<y to listen to liberal counsels was denounced by them 
as weakness and met by demands for the restoration of the 
Inquisition and by the organization of absolutist demon- 
strations, and even revolts, such as that which broke out in 
Catalonia in 1828, organized by the “ supreme junta ” set up 
at Manresa, with the object of freeing the king from “ the dis- 
guised Liberals who swayed him.” Yet the absolute monarchy 
would probably have lasted for long if a dispute as to the suc- 
cession had not thrown one of the monarchical parties on the 
support of the Liberals. The king had no surviving 
children by his first three marriages. By his thcSaccel^ 
fourth marriage, on the nth of December 1829, aioa. The 
with Maria Christina of Naples he had two daughters. Pragmatic 
According to the ancient law of Castile and Leon 
women could rule in their own right, as is shown' by the 
examples of Urraca, Berengaria, and Isabella the Catholic. In 
Aragon they could transmit the right to a husband or son. 
Philip V. had introduced the Salic Law, which confined the 
succession to males. But his law had been revoked in the Cortes 
summoned in 1789 by Charles IV. The revocation had not 
however been promulgated. Under the influence of Maria 
Christina Ferdinand VII. formally promulgated it igMheiiaiL, 
at the close of his life, after some hesitation, and Queen, 
amid many intrigues. When he died on the 29th of 
September 1833, his daughter Isabella II. was proclaimed 
queen, with her mother Maria Christina as regent. 
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The immediate result of the dead king’s decision was to throw 
Spain back into a period of squalid anarchy. Maria Christina 
would have ruled despotically if she could, and began by an- 
nouncing that material changes would not be made in the method 
of government. But the Conservatives preferred to support 
the late king’s brother Don Carlos, and they had the active aid 
of the Basques, who feared for their local franchises, and of the 
mountaineers of Navarre, Aragon, Catalonia and Valencia, who 
were either quite clerical, or who had become attached, during 
the French invasion and the troubles of the reign of Ferdinand, 
to a life of guerrillero adventure. Maria Christina 
cmbSum! support of the army, and the control of 

the machineiy of government; while the mass of the 
people passively submitted to the powers that were, while as 
far as possible eluding their orders. The regent soon found 
that this was not enough to enable her to resist the active 
hostility of the Carlists and the intrigues of their clerical allies. 
She was eventually driven by the necessities of her position 
to submit to the establishment of parliamentary institutions. 
She advanced only when forced, first by the need for buying 
support, and then with the bayonet at her back. First the 
historic Cortes was summoned. Then in April 1834, under the 
influence of the minister Martinez de La Rosa, a charter {Esiatudo 
Heal) was issued establishing a Cortes in two Eslamentos or 
Estates, one of senators (proceres) and one of deputies, but with 
no rights save that of petition, and absolutely dependent on the 
Crown. This constitution was far from satisfying the advanced 
Liberals, and the supporters of Christina — known as Cristinos 
— broke into two sections, the Moderados, or Moderates, and 
Prog^ressislas or Exallados, the Progressists or Hot-heads. 
In August 1836 a military' revolt at the palace of La Granja 
ill the hills above Segovia drove the regent by sheer 
violence to accept a democratic constitution, based 
on that of 1812, which was issued in 1837. Mean- 
while Cristinos and Carlistas, the succea5ors of the Liberales ” 
and Serviles,” were fighting out their quan^l. In 1835 
a violent outbreak against the monastic orders took place. 
In some cities, notably in Barcelona, it was accompanied by 
cruel massacTes. Though the measure was in itself repugnant 
to Maria Christina, the pressing needs of her govepment com- 
l)elled her to consent when Juan Alvarez y Mendizabal (1790- 
1853), a minister of Jewish descent, forced on her by Liberals, 
scjcularized the monastic lands and used them for a financial 
operation which brought some relief to the treasury. 

The Girlist War lasted from the beginning of Isabella’s reign 
till 1840. At first the Carlists were feeble, but they gathered 
strength during the disputes among the Cristinos. 
Tb^ariM i*»adcrs, Tomas Zumalacarregui in Biscay and 

Navarre, and Ramon Cabrera in Valencia, were the 
ablest Spaniards of their time. The war was essentially 
a guerrtUeros struggle in which the mountaineers held 
their ground among the hills against the insufficient, ill- 
appointed, and mostly very ill-led armies of the government, 
but were unable to take the fortresses, or to establish themselves 
in central Spain south of the Ebro; though they made raids as 
far as Andalusia. At last, in August 1839, exhaustion brought 
the Basques to recognize the government of Queen Isabella 
by the convention of Vergara in return for the confirmation of 
their privileges. The government was then able to expel 
Cabrera from Valencia and Catalonia. Great Britain and France 
gave some help. to the young queen, and their intervention 
availed to bring a degree of humanity into the struggle. 

Maria Christina, who detested the parliamentary kstita- 
tions which she had been forced to accept, was always ready 
R§vaHatt 4 to nullify them by intrigue, and she wa« helped 
by the Modtrados, In 1841 the regent and the 
BBpartaro, Moderados made a law which deprived the towns of 
the ri^t of electing their councils.. It was resented by the 
Liberids and provoked a military rising, headed by the most 
popnlar of the Cristino generals, Baldomero Espartero. The 
queen regent having been compelled to sign a itecree tllegallr 
revoking the law, resigned and leftior Fxanoe^ Espartero was 


declared tegent. He held office till 1843, during an agitated 
period, in which the Carlists reappeared in the north, muti- 
nies were common, and a barbarous attempt was made to 
kidnap the young queen in her palace on th^ night of the 7th 
of October 1841. It was only defeated by the hard fighting 
of eighteen of the palace guards at the head of the main stair- 
case. In 1843 Espartero, a man of much personal courage and 
of fitful energy, but of no political capacity, was expelled by 
a military rising, promoted by a combinatton of discontented 
Liberals and the Moderates. The queen, though only thirteen 
years old, was declared of age. 

The reign of Queen Isabella, from 1843 till her expulsion in 
1868, was a prolongation of that of her mother’s regency. It 
was a confused conflict between the constant attempt j 

of the court to rule despotically, with a mere 
pretence of a Cortes, and the growing wish of the 
Spaniards to possess a parliamentary government, or at least 
the honest and capable government which they hoped that a 
parliament would give them. In 1845 the Moderates having 
deceived their Liberal allies, revised the constitution of 1837 
and limited the freedom it gave. Their chief leader, General 
Ramon Narvaez, had for his guiding principle that government 
must be conducted by the stick and by hard hitting. In 
1846 Europe was scandalized by the ignominious intrigues 
connected with the young queen’s marriage. Louis Philippe, 
king of the French, saw in the marriage of the 
young queen a chance of reviving the family alliance ••Spaalgt 
which had, in the i8th century, bound Bourbon Mmiriagaa,** 
Spain to Bourbon France. The court of Madrid was rent by 
the intrigues of the French and the English factions; the former 
planning an alliance with a son of the French king, the latter 
favouring a prince of the house of Coburg. The episode of the 
Spanish marriages forms an important incident in the history 
of Europe; for it broke the entente jcordiale between the two 
western Liberal powers and accelerated the downfall of the 
July monarchy in France. There can be no doubt, in spite of 
the apolog}' for his action published by Guizot in his memoirs, 
that Louis Philippe made a deliberate attempt to overreach 
the British government; and, if the attempt issued in disaster 
to himself, this was due, not to the failure of his statecraft so 
much as to his neglect of the obvious factor of human nature. 
Palmerston, on behalf of Great Britain, had agreed to the 
principle that the queen should be married to one of her Bourbon 
cousins of the Spanish line, and that the younger sister should 
marry the duke of Montpensier, son of Louis Philippe, but 
not till the birth of an heir to the throne should have obviated 
the danger of a French prince wearing the crown of Spain. 
Louis Philippe, with the aid of the queen-mother, succeeded in 
forcing Isabella to accept the hand of Don Francisco d ’Assisi, 
her cousin, who wa.s noloriously incapable of having heirs;. and 
on the same day the younger sister was married to the duke of 
Montpensier. The queen’s marriage was miserable ; and she 
consoled herself in a way which at once made her court the 
scandal of Europe, and upset the FVench king’s plans by pro- 
viding the throne of Spain with healthy heirs of genuine Spanish 
blood. But incidentally the scandals of the palace had a large 
and unsavoury part in the political troubles of Spain. Narvaez 
brought Spain through the troubled revolutionary years 1848 
and 1849 without serious disturbance, but his own unstable 
temper, the incessant intrigues of the palace, ^and the inability 
of the Spaniards to form la.stmg political parties made good 
government impossible. The leaders on all sides were of 
smaB capacity. In 1854 another series bf butbfeaks began 
whidi almost ended in a revolution. Libe!rd.s and discontented 
Moderates, supported as usual by troops led into mutiny 
by officers whose chief object was . promotion, imp^ed some 
restraint on the i^ueen. Another revision of the const Itutiori was 
undertaken, though not carried out, and Espartero 
was brought from retirement to head a new goye^- 
ment. 'But thfeeoalitionsoon broke up. Emieift^' , 
was oveithrb^ by Genetttl Leopold O'Donnell, in 1858 
fonned the Union-Uberal ministry which did ait last give Spwn 
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five years of fairly good gover^ent, A successful war in 
Morocco in 1859 flattered the pride of the Spaniards, and the 
country began to make real progress towards prosperity. 
In 1863 the old scene of confusion was renewed. O’Donnell 
was dismissed. For the next five years the political history 
of Spain was the story of a blind attempt on the part of the 
queen to rule despotically, by the help of reckless adventurers 
. rnean capacity, and by brute violence. The 

iMMhtthu opposition took the form of successive military 
outbreaks accompanied by murder, and suppressed 
by massacre. In 1868 the government of Queen Isabella 
collapsed by its own rottenness. She had even lost the mob 
popularity which ^ he had once gained by her jovial manners. 
All men of political influence were either in open opposition 
or, when they belonged to the Conservative parties, were holding 
aloof in disgust at the predominance of the queen’s favourites, 
(lonzalcs Brabo, a mere ruffian, and Marfori, her .steward, whose 
position in the palace was perfectly well known. 

In September 1868 the squadron at ('adiz under the command 
of Admiral Topete mutinied, and its action was the signal for a 
Revoitttiott g^^cral secession. One gallant fight was made for 
011968 . the queen at the bridge of Alcolea in Andalusia by 
DepoMitioa General Pavia, who was horribly wounded, but it 
ofUabeiia. exception. Gonzales Brabo deserted her in 

a panic. She went into exile, and her reign ended. The 
Revolution of 1868 was the first openly and avowedly directed 
against the dynasty. It became a familiar saying that the 
“ spurious race of Bourbon ’’ had disappeared for ever, and 
the country was called upon to make a new and a better govern- 
ment. But the history of the six years from September 1868 
to December 1874 proved that the political incapacity of the 
Spaniards had not been cured. There was no .definite idea any- 
where as to how a substitute was to be found. A Republican party 
. had been formed led by a few professors and coffee-house 
politicians, with the mob of the towns for its support, and having 
as its mouthpiece Don Emilio Castelar, an honest man of 
RtpabUcMa incredible fluency. The mass of the Spaniards, 
Mttd however, were not prepared for a republic. Be- 

MonoroMoai sides them were the various monarchical parties : 
Pmrtiot, Alfonsistas, who wished for the restoration of the 

queen’s son with a regency, the partisans of the widower king 
consort of Portugal; those of the duke of Montpensier; the 
Carlists; and a few purely fantastic dreamers who would have 
given the crown to the aged Espartero. The real power was 
in the hands of the military politicians, Francisco Serrano (q.v.) 
and Juan Prim (q.v.), who kept order by means of the army. A 
constituent Cortes was assembled in 1869, and decided in favour 
of a monarchy. Serrano was declared regent until a king 
could be found, and it proved no easy task to find 
slrrm.^ one. Ferdinand of Portugal declined. Montpensier 
was supposed to be unwelcome to Napoleon, 
and was opposed by Prim, who had also committed himself 
to the prophecy that the. Bourbons would never return 
to Spain. Attempts to find a candidate in the Italian family 
failed at first. So did the first steps taken to find a king in 
the house of Hohenzollcrn-Sigmanngen. When the desired 
ruler was again sought in this family in 1870, the acceptance 
of the offer by Prince Leopold proved the immediate cause 
of the Franco-German War, in which Spain had a narrow 
Amadboot escape of being entangled. At last, in August of 
Savoy 11870, Prince Amadeo of Savoy, second son of Victor 
accapiM ih§ Emmanuel II., consented to become candidate. He 
Orowa. elected on the 3rd of November. On the a 7th 

of December 1870, on the very day on which the new king 
reached Carthagena, Prim was murdered by assassins who 
were never discovered. 

The nominal reign of Amadeo la^ed till February 1873. 
It was a scandalous episode. The Italian prince had put him- 
self into a thoroughly false position, in which the nearest 
approach to fziends he could find were intriguing politicians 
who soMht tp use him as a tool, and where every man of honest 
principi^i Royalist or RepuUican, looked upon him as an 


intruder. The Carlists began to collect in the mountains. Repub- 
lican agitations went on in the towns. At last a dispute in 
regard to the officering of the artillery gave the 
king an honourable excuse for resigning a throne 
on which both he and his wife had been treated ^ 
with the utmost insolence. 

The Republicans entered the place he left vacant simply 
because there was nobody to oppose them. Until January 
of the following year the country was given up 
to anarchy. The Republicans had undertaken to 
abolish the conscription, and many of the soldiers, " 
taking them at their word, disbanded. The Carlists increased 
rapidly in numbers, and were joined by many Royalists, 
who looked upon them as the last resource.^ Bands of ruffians 
calling themselves “ volunteers of liberty” were found to defend 
the Republic, and to terrorize society. A new Cortes was 
collected and proved a mere collection of hysterical ranter:.. 
Three presidents succeeded one another within a year, Pi y 
Margall, Salmeron and Castelar. Ministries changed every few 
days. As the Republic was to be federal when finally organized 
many parts of Spain proceeded to act independently. One 
pirty went be\ond federalism and proposed to split Spain 
into cantons. The Cantonalists, who were largely gallev 
slaves and deserters, seized the imp)rtant harbour of Carthfi- 
gena and the ships in it. The ships were taken out of their 
hands by the British and German squadrons. The spectacle 
of anarchy, and the stoppage in payment of taxes frightened 
the Republican deputies into some approach to sanity. Sal- 
meron allowed General Pavia to restore order in Andalusia. 
When he gave place to Castelar, the eloquent Republican 
deputy, who w^as left unchecked by the recess, 
threw all his most eagerly avowed princ iples to the 
wind, raised a great conscription, and provided 
the means of reducing Carthagena and pushing the war against 
the Carlists with vigour. When the Cories met again in Januar\^ 
1874, the extreme parties voted against Castelar on the 3rd 
of the month. Hereupon Cieneral Pavia, the governor of 
Madrid, turned the Cortes into the streets, to the relief of all 
sane men in the country. Serrano was api)ointed as head of 
the executive, and was mainly employed during the year in 
efforts to save Bilbao from falling into the hands of the Carlists. 
It had now become clear that the restoration of the Bourbons 
in the person of Don Alphonso, Isabella’s son, was the only 
way of securing a final settlement. His civilian Aipboaao 
agents would have preferred to see him brought in xu. King, 
by a Cortes. But on the 29th of December 1874 
General Martinez Campos caused him to be proclaimed king 
at Murviedro by a brigade of troops, and the example there 
set was followed everywhere. Don Alphonso XII. landed in 
Barcelona on the loth of January 1875. (D. h.) 

The Restored Monarchy, The first act of Alphonso 

was a royal decree confirming the appointment of Canovas del 
Castillo as prime minister. A strong Conservative administra- 
tion was formed, to which Canovas admitted some men of the 
old parties of Queen Isabella’s reign side by side with men 
who had played a part in the Revolution before they became 
his active auxiliaries in the Alphonsist propaganda in 1872 
and 1873. This cabinet gave its chief attention for fifteen 
months to the pacification of the Peninsula, adopting a Con- 
servative and Catholic policy which contributed quite as much 
as the great display of military resources to make the Pretender 
lose adherents and prestige from the mcment that his cousin 
reached Madrid. The Church, the nobility and the middle 
classes soon pronounced for the new state of things. The 
Alphonsist armies, led by Marshals Campos and Jovellar, 
swept the Carlist bands from the right hank of the Ebro to the 
Pyrenees, and took their last strongholds in the eastern pro- 
vinces, Cantavieja and Seo de Ui^l. Not a few of the Carlist 
leaders accepted bribes to go abroad, and others put their 
swords at the disposal of the government for employment 
against the Cuban rebels. Then all the forces of King Alphonso 
under Marshal Quesada gradually clo.sed round the remainder 
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of the Carlist army in Navarre and in the Basque Provinces 
at the beginning of 1876. The young king himself was present 
at the close of the campaign, which sent his rival a fugitive 
across the French frontier, with the few thousand followers 
who had clung to his cause to the very end. 

Directly the Carlist War was over, the government used part 
of the large army at its disposal to reinfi rce the troops which 
Tht Cuban 1 ^^^^ heen fighting the Cuban insurgents since 1869. 
tttMurrac- Marshal Jovellar was sent out to Havana as governor- 
tion. general, with Marshal Martinez Campos as com- 
mandcr-in-chief of the forces. In about eighteen months 
they managed to drive the rebels into the eastern districts 
of the islatid, Puerto Principe and Santiago de Cuba, and 
induced all but a few irreconcilable chiefs to accept a con- 
vention that became famous under the name of the peace 
treaty of Zanjon. Marshal C'ampos, who very soon suc'ceeded 
Jovellar as governor-general of Cuba, for the first time held 
out to the loyalists of the island the prospect of reforms, fairer 
treatment at the hand.s of the mother country, a more liberal 
tariff to promote their trade, and self-government as the 
crowning stage of the new policy. He also agreed to respect 
the freedom of the maroons who had fled from their masters 
to join the Cubans during the ten years’ war, and this led to 
Spain’s very soon granting gradual emancipation to the re- 
mainder of the slaves who had sto-d by thei * owners. Marshal 
CarnpUs W'as not allowed to carry out his liberal and concili- 
atory policy', which the reactionary p«irty in the colony, el 
partido vspanol, resented as much as their allies in the Peninsula. 

Though much of his time and energies had been devoted to 
the re-establishmcnt of peace at home and in the colonies 
from 1875 1880, Sefior Canovas had displayed 

^CbangJa. t'onsidtrable activity and resolution in the re- 
organization of the monarchy. Until he felt sure 
of the early termination of the struggle with the pretender, he j 
ruled in a dictatorial manner without the assistance of parlia- 
ment. Royal decrees simply set aside most of the legislation 
and ref 01 ms of the Spanish Revolution. Univensal suffrage 
alone was respected for a while and used as the means to call 
into cxistenc,e the first Cortes c»f the Restoration in 1876. The 
electc^rs proved, as usual, so docile, and they were so well 
handled by the authorities, that Canovas obtained a parliament 
with great majorities in both houses which voted a limited 
franchise to take the place of universal suffrage. Immedi- 
ately afterw^ards they voted the constitution of 1876, which 
was virtually a sort of compromise between the constitution 
of 1845 in the reign of Isabella and the principles of the demo- 
cratic constitution of the Revolution in 1869. For instance, 
liberty of conscience, established for the first time in 1869, 
was reduced to a minimum of toleration for Protestant worship, 
schools and cemeteries, but with a .strict .prohibition of propa- 
ganda and outward signs of faith. Trial by jury was abolished, 
on the plea that it had not worked properly. Liberty of 
associations and all public meetings and demonstrations were 
kept within narrow limits and under very close surveillance 
of the authorities. The municipal and provincial councils 
were kept >n leash by intricate laws and regulations, much 
resembling those of France under the Second Empire. The 
political as well as the administrative life of the country was 
absolutely in the hands of the wire-pullers in Madrid ; and their 
local agents, the governors, .the mayors and the electoral 
potentates styled los caciques, were all creatures of the minister 
of the interior at the head of Castilian centralization. The 
constitution of 1876 had created a new senate, of which half 
the members were either nominees of the Crown or sat by 
right of office or birth, and the other half were elected by the 
provinces of the Peninsula and the colonies, the clergy, 
the universities and the learned societies and academies. The 
House of Deputies, composed of 456 members, was elected by 
the limited franchise system in Spain and by an even more 
restricted franchise in the colonies, five-sixths of the colonists 
being deprived of representation. From the beginning of the 
Restoration the great statesman, who was nickMmed at the 
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time the Richelieu of Alphonso XII.’s reign, established t. system 
of government which lasted for a quarter of a century.^ He 
encouraged the men of the Revolution who wanted to bow to 
accomplished facts and make the best of the restricted amount 
of liberty remaining, to start afresh in national politics as a 
Dynastic Liberal party. From the moment that such former 
revolutionists as Sagasta, Ulloa, Leon y Castillo, Camacho, 
Alonzo Martinez and the marquis de la Vega de A^'mijo de- 
clared that they adhered to the Restoration, Canovas did not 
object to their saying in the same breath that they would 
enter the Cortes to defend as much as possible what they had 
achieved during the Revolution, and to protest and agitate, 
legally and pacifically, until they succeeded in re-establishing 
some day all that the first cabinet of Alphonso XII. had altered 
in the Constitution of 1869. The premier not only appro\'ed 
Sagasta^s efforts to gather round him as many Liberals and 
Democrats as possible, but did not even oppose the return 
of Emilio Cu-stelar and a few Republicans. He also counte- 
nanced the presentie in the Cortes for the first time of 1 5 senators 
and 42 deputies to represent Cuba and Porto Rico, including 
a couple of home rulers. Thus Canovas meant to keep up 
the appearance of a constitutional and parliamentary govern- 
ment with what most Spaniards considered a fair proportional 
representation of existing parties, except the ('arlists and the 
most advanced Republicans, who only crept into the House of 
Deputies in some later parliaments. Canovas ruled his own 
coalition of Conservatives and Catholics with an iron hand, 
managing tfie affairs of Spain for six years with only two short 
interruptions, when ho stood aside for a few months, just long 
enough to convince the king that the Conservative party 
could not retain its cohesion, even under such men as 
Marshals Jovellar and Campos, if he did not choose to support 
them. 

In the early years of the Restoration the king and Canovas 
acted in concert in two most delicate matters. Alphonso XII. 
agreed with his chief counsellor as to the expediency of 
keeping military men away from active politics. Canovas 
boldly declared in the Cortes that the era of military pro~ 
nunciamientos had been for ever closed by the Restoration, 
and the king reminded the generals more than once that he 
intended to be the l»ead of the army. The king and his prime 
minister were equally agreed about the necessity of showing 
the Vatican and the Church sufficient favour to induce them to 
cease coquetting with the pretender Don Carlos, but not so 
much as to allow the pope and the clergy to expect that they 
would tolerate any excessive Ultramontane influence in the policy 
of the Restoration. In regard to foreign policy, the king and 
Canovas both inclined to assist national aspirations in Morocco, 
and jealously watched the relations of that empire with other 
European powers. This desire to exercise a preponderant 
influence in the affairs of Morocco culminated in the Madrid 
conference of 1880. Treponderant influence was not attained, 
but the ( onference led to a treaty which regulated the consular 
protection extended to the subjects of Morocco. 

In 1878, in spite of the well-known hostility of his mother 
to the Montpensiers, and in spite of his ministers’ preferences 
for an Austrian match, King Alphonso insisted Mmrringaat 
upon many'ing the third daughter of the duke of Aiphwan 
Montpensier, Dona Mercedes, who only survived 
her marriage five months. Barely seventeen months after 
the death of his first wife, the king listened to the advice 
of Canovas and married, in November 1879, the Austrian 
archduchess Maria Christina of Habsburg. In general matters 
the king allowed his ministers much lil^rty of action. From 
1875 when not too much en^ossed in more pressing 

affairs, his governments turned their attention to the re- 
organization of the finances, the resumption of payment of 
part of the debt coupon, and the consolidation of the colonial 
and imperial floating debts. They swerved from the mild 
free trade policy which was inaugurated by Senor Figuer^ 
and by Prim at the beginnmg of the Revolution, and to which 
was due the remarkable progress of the foreign trade. This 
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went on almost continuously as long as the regime of moderate 
tariffs and commercial treatises lasted, i.e, until 1890. 

In 1881 the Dynastic Liberals began to show impatience at 
being kept too long in the cold shade of opposition. Their 
uifni chief, Sagasta, had found allies in several Con- 
servativc and Liberal generals — Campos, Jovellar, 
irmtioaB, Lopez-Dominguez and Serrano — who had taken 
offence at the idea that Canovas wanted to monopolize 
power for civil politicians. These allies were said to be the 
dynastic and monarchical ballast, and in some sort the 
dynastic guarantees of Liberalism in the eyes of the court. 
Canovas came to the conclusion that it was expedient for the 
Restoration to give a fair trial to the quondam revolutionists 
who coalesced under Sagasta in such conditions. He arranged 
with the king to moot a scries of financial projects the accept- 
ance of which by his majesty would have implied a long tenure 
of office for the Conservatives, and so Alphonso XII. found a 
pretext to dissent from the views of his premier, who resigned 
on the spot, recommending the king to send for Sagasta. The 
Liberal administration which that statesman formed lasted 
two years and some months. The policy of Sagasta in domestic 
affairs resembled that of Canovas. The Liberals had to act 
cautiously and slowly, because they perceived that any pre- 
mature move towards reform or democratic legislation would 
not be welcome at court, and might displease the generals. 
Sagasta and his colleagues therefore devoted their attention 
chiefly to the material interests of the country. They made 
several treaties of commerce with European and Spanish- 
American governments. They reformed the tariff in harmony 
with the treaties, and with a view to the reduction of the import 
duties by quinquennial stages to a fiscal maximum of 15% 
ad valorem. They undertook to carry out a general conversion 
of the consolidated external and internal debts by a considerable 
reduction of capital and interest, to which the bondholders 
assented. They consolidated the floating debt proper in the 
shape of a 4 % stock redeemable in 40 years, of which 70, 000, 000 
was issued in 1882 by Senor Camaclio, the greatest Spanish 
financier of the century. Sagasta was not so fortunate in his 
dealings with the anti-dynastic parties, and the Republicans 
gave him much trouble in August 1883. The most irrecon- 
cilable Republicans knew that they could not expect much 
from popular risings in great towns or from the disaffected 
and anarchist peasantry in Andalusia, so they resorted to the 
old practicje of barrack conspiracies, courting especially the 
non-commissioned officers and some ambitious subalterns. 
The chief of the exiles, Don Manuel Ruiz Zorilla, who had 
retired to Paris since the Restoration, organized a military 
conspiracy, which was sprung upon the Madrid government 
at Badajoz, at Seo de Urgel, and at Santo Domingo in the 
Ebro valley. This revolutionary outbreak was swiftly and 
severely repressed. It served, however, to weaken the prestige 
of Sagasta’s administration just when a Dynastic Left was 
being formed by some discontented Liberals, headed by Marshal 
Serrano and his nephew. General Lopez-Dominguez. They 
were joined by many Democrats and Radicals, who seized this 
opportunity to break off all relations with Ruiz Zorilla and to 
adhere to the monarchy. After a while Sagasta resigned in 
order to let the king show the Dynastic Left that he had no 
objection to their attempting- a mildly democratic policy, on 
condition’ that the Cortes should not be di.ssolved and that 
Sagasta and his Liberal majorities in both houses should grant 
their support to the cabinet presided over by Senor Posada 
Heirera, a former Conservative, of which the principal members 
were G^cral Lopez-Dominguez and Senores Moret, Montero 
Rios and Becerra. The support of Sagasta did not last long, 
and he managed with skill to elbow the Dynastic Left out 
of office, and to convince all dissentients and free lances 
that there was neither room nor prospect for third parties 
in the state between the two great coalitions of Liberals and 
Conservatives under Ssgasta and Canovas. When Posada 
Herrera resigned, the Liberals and Sagasta did not seem much 
disfiSeased at the advent to powerof Canovas in 1884; and soon 
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almost all the members of the Dynastic Left joined the Liberal 
party. 

From 1881 to 1883, under the two Liberal administrations 
of Sagasta and Posada Herrera, the foreign policy of Spain 
was much like that of Canovas, who likewise had 
had to bow to the king’s very evident inclination 
for closer relations with Germany, Austria and 
Italy than with any other European powers. Alphonso XII. 
found a very willing minister for foreign affairs in the person 
of the marquis dc la Vega de Armijo, who cordially detested 
France and cared as little for Great Britain. The Red-books 
revealed very plainly the aims of the king and his minister. 
Spanish diplomacy endeavoured to obtain the patronage of 
Italy and Germany with a view to secure the admission of 
Spain into the European concert, and into international con- 
ferences whenever Mediterranean and North African questions 
should be mooted. It prepared the way for raising the rank 
of the representatives of Spain in Berlin, Vienna, Rome, St 
Petersburg and London to that of ambassadors. In Paris the 
country had been represented by ambassadors since 1760. 
I'he Madrid foreign office welcomed most readily a clever 
move of Prince Bismarck’s to estrange Spain from France 
pd to flatter the young king of Spain. Alphonso XII. was 
induced to pay a visit to the old emperor William in Germany, 
and during his stay there, in September 1883, he was made 
honorary colonel of a Uhlan regiment quartered at Stra^sburg. 
The French people resented the act, and the Madrid government 
was sorely embarrassed, as the king had announced his inten- 
tion of visiting Paris on his way back from Germany. Nothing 
daunted by the ominous attacks of the French people and 
press, King Alphonso went to Paris. He behaved with much 
coolness and self-possession when he was met in the streets 
by a noisy and disgraceful demonstration. The president of 
the Republic and his ministers had to call in person on their 
guest to tender an apology, which was coldly received by 
Alphonso and his minister for foreign affairs. After the king's 
return, the German emperor sent his son the crown prince 
Frederick, with a brilliant suite, to the .Spanish capital, where 
they were the guests of the king for several days. Until the end 
of his reign Alphonso XTI. kept up his friendly relations with 
the German Imperial family and with the German government. 

The close of the reign of Alphonso XII. was marked by much 
trouble in domestic politics, and by some great national calami- 
ties and foreign complications, while the declining health of 
the monarch himself cast a gloom over the court and govern- 
ing classes. The last Conservative cabinet of this reign was 
neither popular nor successful. When the cholera appeared 
in France, quarantine was so rigorously enforced in the Peninsula 
that the external trade and railway traffic were grievously 
affected. On Christmas night 1884 an earthquake caused 
much damage and loss of life in the provinces of Granada and 
Malaga. Many villages in the mountains which separate those 
provinces were nearly destroyed. At Alhama, in Granada, 
more than looo persons were killed and injured, several churches 
and convents destroyed, and 300 houses laid in ruins. King 
Alphonso went down to visit the district, and distributed relief 
to the distressed inhabitants, despite his visibly failing health. 
He held on gallantly through the greater part of 1885 under 
great difficulties. In the Cortes the tension in the relations 
between the government and the opposition was growing 
daily more serious. Outside, the Repmblicans and Carlists 
were getting troublesome, and the tone of their press vied with 
that of the Liberals in their attacks on the Conservative cabinet. 
Then, to make matters worse, an outbreak of cholera occurred 
in the eastern provinces of the kingdom. The epidemic spread 
r^idly over the Peninsula, causing great havoc in important 
cities like Granada, Saragossa and Valencia. The authorities 
confessed that 105,000 persons died of cholera in the summer 
aftd autumn of 1885, being on an average from 41 to 56 % of 
those attacked. 

In September a conflict arose brtween Spain and Germany 
winch had an adverse effect upon his health. Prince Bismarck 
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looked upon the rights of Spain over the Caroline Islands in 
the Pacific as so shadowy that he sent some German war-ships 
to take possession of a port in the largest island of the group. 
The action of Germany caused great indignation in Spain, which 
led, in Madrid, to imposing demonstrations. The government 
got alarmed when the mob one night attacked the German 
embassy, tore the arms of the empire from the door of the 
consulate, and dragged the escutcheon to the Puerto del Sol, 
where it was burnt amid much uproar. The troops had to be 
called out to restore order. Alphonso alone remained cool, and 
would not listen to those who clamoured for a rupture with 
Germany. He elected to trust to diplomacy; and Spain made 
out such a good case for arbitration, on the ground of her 
ancient rights of discovery and early colonization, that the 
German emperor, who had no desire to imperil the dynasty 
and monarchy in Spain, agreed to submit the whole affair to 
the pope, who gave judgment in favour of Spain. 

After his return to Madrid the king showed himself in public 
less than usual, but it was clear to all who came in contact 
Demthot with him that he was dying. Nevertheless, in 
Aiphonao Madrid, Canovas would not allow the press to say 
a word. Indeed, in the ten months before the 
death of Alphonso XII. the Conservative cabinet displayed 
unprecedented rigour against the newspapers of every shade. 
The Dynastic, Liberal and Independent press, the illustrated 
papers and the satirical weeklies fared no better than the 
Republicans, Socialists and Carlists, and in 60 days 1260 
prosecutions were ordered against Madrid and provincial 
papers. At last, on the 24th of November 1885, the truth 
had to be admitted, and on the morning of the 25th the end 
came. 

It was no wonder that the death of a king who had shown so 
much capacity for rule, so much unselfish energy ^d courage, 
Regettoyot SO many amiable personal qualities, should 
Qum have made Spaniards and forei^ers extremely 
ChrhtittM, anxious about the prospects of the monarchy. 
Alphonso XII. left no male issue. He had two daughters, 
the princess of the Asturias, bom in 1880, and tlic infanta 
Maria Theresa, bom in 1882. At the time of his death it 
had not been officially intimated that the queen was enceinte. 
The Official Gazette did not announce that fact until three months 
after the demise of the sovereign. On the 17th of May 1886, 
six months after the death of Alphonso XII., his posthumous 
son, Alphonso XIII., was born at the palace of Madrid. 
Six months before this event definitely settled the question of 
tlie succession to the throne, the royal family and its councillors 
assembled to take very important decisions. There could be no 
doubt that under the constitution of 1876 the widowed queen 
was entitled to the regency. Dona Maria Christina calmly 
presided over this solemn council, listening to the advice of 
Marshal Campos, always consulted in every great crisis; of 
Captain-General Pavia, who answered for the loyalty of the 
capital and of its garrison; of the duke de Sexto, the chief of 
the household; of Marshal Blanco, the chief of the military 
household; and of all the members of the cabinet and the 
presidents of the Senate and Congress assembled in the presence 
of the queen, the ex-queen Isabella, and the infanta Isabella. 
All looked chiefly to Marshal Campos and Canovas del Castillo 
for statesmanlike and disinterested advice. The question was 
whether it would be expedient to continue the policy of the 
late king and.of his last cabinet. Canovas assured the queen- 
regent that he was ready to undertake the task of protecting 
the new state of things if it was thought ^e to continue the 
Conservative policy of the late king, but in the icirouxnstances 
created by his death he must frankly say that he considered it 
advisable to send for Senor Sagasta akd ask him to take the reins 
of government, with a view to inaugurate the regency under 
progressive and conciliatory policy. 

Sagasta was summoned to£l Pardo, and the result of his mtei> 
view with the queen-regent, Canovas and the generals, was the 
understanding ever afterwards known as the pact of iPardo, 
the coUKiHBtnne of the whole policy of the vegeocy, and of the 


two great statesmen who so long led the great dynastic parties 
and tlic governments of Dona Christina. It was agreed that 
during the first years of the regency, C^oyas and Sagasta would 
assist each other in defending the institutions and the dynasty. 
Sagasta made no secret of the fact that it was his intention to 
alter the laws and the constitution of the monarchy so as to make 
them very much resemble the constitution of the Revolution of 
1868, but he undertook to carry out his reform policy by stages, 
and without making too many concessions to Radicalism arui 
democracy, so that Canovas and his Conservative and Catholic 
followers might bow to the necessities of modem times after a 
respectable show of criticism and resistance. The generals 
assured the queen-regent and the leaders of the dynastic parties 
that the army might be counted upon to stand by any govern- 
ment which was sincerely determined to uphold the Restoration 
against Republicans and Carlists. Sagasta left the palace to form 
the first of several cabinets over which he presided continuously 
for five years. He took for colleagues some of the strongest 
and most popular statesmen of the Liberal party, virtui^y 
representing the three imp)ortant groups of men of the Revolution 
united under his leadership — veteran Liberals like Camacho and 
Venancio Gonzalez; Moderates like Alonzo Martinez, Gamt^ 
and Marshal Jovellar; and Democrats like Moret, Montero Rios 
and Admiral Bcranger. The new cabinet convoked the Cortes 
elected under the administration of Canovas in 1884, and the 
Cx)nservative majorities of both houses, at the request of 
Canovas, behaved ver>^ loyally, voting supplies and other bills 
necessary to enable the government to be carried on until 
another parliament could be elected in the following year, 
1886. 

Pending the dissolution and general election, Sagasta ^d 
his colleagues paid most attention to public peace and foreign 
affairs. A sharp look-out was kept on the doings nepvftifMtt 
of the Republicans, whose arch-agitator, Ruiz amdCmrUet 
Zorilla, in Paris displayed unusual activity in his intHgueu, 
endeavours to persuade the Federals, the Intr^sigeants, and 
even the Opportunists of Democracy that the times were ripe 
for a venture. Ruiz Zorilla found no response from the 
Republican masses, who looked to Pi y Margall for their 
watchword, nor from the Republican middle classes, who shared 
the views of Salraeron, Azearate and Pedregal as to the inex- 
pediency of revolutionary methods. Castelar, too, raised 
his eloquent protest against popular risings and barrack 
conspiracies. The Carlists showed equal activity in propaganda 
and intrigues. Sagasta derived much benefit from the divisions 
which made democracy powerless ; and he was able to cope 
with Carlism chiefly because the efforts of the pretender himself 
abroad, and of his partisans in Spain, were first restrained and 
then decisively paralysed by the influence of foreign courts 
and governments, above all by the direct interference of the 
Vatican in favour of the Spanish regency and of the successor 
of Alphonso XIL The young and most impatient adherents of 
Carlism vainly pleaded that such an opportunity would not 
soon be found v again, and threatened to take the law into their 
own hands and unfurl the flag of Dios, Patria, y Rey in northern 
and central Spain. Don Carlos once more showed his well- 
known lack of decision and dash, and the Carlist scare passed 
away. Pope Leo XIII. went even farther in his patronage, 
for he consented to be the godfather of the posthumous son of 
Alphonso XIL, and he never afterwards wavered in the steady 
sympathy he showed to Alphonso XIII. He was too well 
acquainted with the domestic politics of the Peninsula to 
suppose that Carlism could ever do more than disturb for a while 
the tranquillity, of Spain. He did not wish to stake the interests 
of the Church on a cause which could only revive against her 
the old animosities of Spanish Liberalism and democtac}^, so 
rougihly displayed in the years 1836 and 1868. Dona Christina, 
apart from the dictates of gratitude towards tke head of her 
Church for the kindness shown to her son and govmment, was 
a zealous Catholic. She proved all through her fegency that 
I she not only retied upon the support of the Kntican and of the 
I prelateSy but that she was determined to favour the Church 
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and the religious foundations in every possible way. Her 
purse was always open to assist convents, monasteries, and 
religious works and societies of all kinds, as long as they were 
under the management of the Church. She became regent when 
Spain had felt the consequences of the expulsion of the Jesuits 
and other religious orders from France after the famous Jules 
Ferry laws, which aimed at placing these orders more under 
state control, to which they declined to submit. They selected 
Spain as an excellent field of enterprise; and it must be said 
that all the governments of the regency showed so much indulg- 
ence towards the Catholic revival thus started, that in less than 
a decade the kingdom was studded with more convents, monas- 
teries, Jesuit colleges. Catholic schools, and foundations than 
had existed in the palmy days of the houses of Austria and 
Bourbon in the 17th and 18th centuries. A wave of ('lericalism 
and ultra-Catholic influences swept over the land, affecting 
the middle classes, the universities and learned societies, and 
making itself very perceptible also among the governing classes 
and both dynastic parties, Liberals and ('onservatives. 

Next in importance to papal protection was the favour- 
able attitude of all the European governments towards the 
Europe queen-regent and, later, towards her son. 'rhe 

end the court and government of Germany vied with the 

Regemcy, Austrian and Italian ro^-al families and govern- 
ments in showing sympathy to the widow of Alphonso XII. 
Republican France and the tsar made as cordial demon- 
strations as Queen Victoria and her government, and 
Switzerland, Belgium, Holland and others followed suit. The 
Spanish foreign office received every assurance that friendly 
governments would watch the ('arlists and Republicans, to pre- 
vent them from using their territories as a basis for conspiracies 
against the peace of Spain. The statesmen of both dynastic 
parties, from the beginning of the regency, agreed to observe 
strict neutrality in European affairs, in order to avoid complica- 
tions fraught with evil consequences for the monarchy and the 
dynast)r in the unsettled state of the country. This neutrality 
was maintained until the close of the 19th century. 

Sagasta conducted the first general election m 1886 much 
after the usual precedents. The Long Parliament of the regency 
was composed of considerable Liberal majorities 
Suguim. houses, though Sagasta had allowed a 

larger share than Canovas was wont to do to the 
minorities, so much so that on the opposition benches the 
Republicans of various shades were represented by their 
most eminent leaders, the Carlists had a respectable group, and 
the Conservatives a strong muster, flanked by a group of dis- 
sentients. The first Cortes of the regency in five sessions did 
really good and substantial work. A civil code was carefully 
drawn up by Senor Alonzo Martinez, in order to consolidate 
the very heterogeneous ancient legislation of the monarchy 
and the local laws of many provinces, especially Catalonia, 
Aragon, Valencia, Navarre, and the Basque territory. Trial 
by jury was re-established for .most crimes and offences. The 
laws regulating the rights of association and public meeting, 
the liberty of the press, and other rights of the subject were 
reformed on liberal and more tolerant lines. Finance and trade 
received attention. Some commercial treaties and agreements 
w^ made, including one -with Great Britain, which proved 
highly ben^cial to home trade, and the tariff was altered, in 
spite of much resistance on the part of the Protectionists. In his 
progressive phlicy Sagasta was actively and usefully supported 
by the chief of the moderate Republicans, Emilio Castelar, who 
recommended his partisans to vote with the Liberal party, 
because he confessed that bitter experience had taught him 
that liberties and rights were better attained and made stable 
by pacific evolution than by revolution. He laid most stress 
upon this axiom when, in September 1886, Ruiz Zorilla suddenly 
sprang upon Sagasta a military and revolutionary movement 
in the sheets and barracks of Madrid. The military authorities 
acted Mrith promptitude, the rebels being pursu^, dispersed 
and arrested. G^eral Marina and several other officers were 
condemned to death by coun-martial, but Queen Christina 
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commuted the sentence into penal servitude, and the ministers 
of war and marine retired from the cabinet in consequence. 
Very shortly afterwards, another war minister. General Castillo, 
attempted to strike at the root of military insubordination, and 
simultaneously in every garrison of the kingdom the senior 
sergeants, more than 1000 in all, were given their discharge 
and ordered to start for their homes on the spot. The lesson 
produced a good result, as no trace of revolutionary work 
revealed itself among the non-commissioned officers after i886. 
As time wore on, Sagasta found it difficult to maintain discipline 
in the ranks of the Liberal party. He was obliged to reconstruct 
the cabinet several times in order to get rid of troublesome 
colleagues like General ('assola, who wanted to make himself 
a sort of military dictator, and Camacho, whose financial reforms 
and taxation schemes made him unpopular. He had more often 
to reorganize the government in order to find seats in the cabinet 
for ambitious and impatient worthies of the Liberal party — 
not always with success, as Senor Martos, president of the 
Congress, and the Democrats almost brought about a political 
crisis in 1889. Sagasta cleverly affected to resign and stand 
aside, so that Senor Alonzo Martinez might vainly attempt 
to form an intermediary ('abinet. Canovas, who was consulted 
by the queen when Alonzo Martinez failed, faithfully curried 
out the pact of El Pardo'and advised Her Majesty to send for 
Sagasta again, as he alone could carry out what remained to 
be done of the Liberal programme. Sagasta reconstructed his 
ministr)^ for the last time, and announced his intention to make 
the re-establishmcnt of universal suffrage the crowning act of 
the Liberal policy, knowing very well that he would thus rally 
round him all the Liberals, Democrats and Republicans in the 
last session of the Long Parliament. The Suffrage Bill was 
carried through the Senate and Congress in the spring of 1890 
after protracted debates, in w'hich the ( onservatives and many 
military politicians who had previously been regarded as the allies 
of Sagasta did their best to obstruct the measure. Marshals 
(?am|ws, Jovellar and Novaliches, and Generals Pavia, Primo 
de Rivera, Daban and others, were angr)* with Sagasta and the 
Liberals not only because they deemed their policy loo demo- 
cratic, but because they ventured to curb the insubordinate 
attitude of general officers, who shielded themselves behind 
the immunities of their senatorial position to write insolent 
letters to the war minister on purely professional questions. 
Spanish generals of pronunciamiento fame thought it perfectly 
logical and natural that sergeants and subalterns should be shot 
or sent to penal servitude for acts of indiscipline, but if an in- 
subordinate general was sent to a fortress under arrest for two 
months they publicly demonstrated their sympathy with the 
offender, made angiy' speeches against their hierai-chical chief, 
the war minister, in the Senate, and dared to call upon the 
queen-regent to make representations, which unfortunately 
were listened to, according to the worst precedents of the 
Spanish monarchy. The increasi.ig violence of the Conservative 
press and opposition, the divisions developing in the ranks of 
liberalism, and the restlessness of the agricultural protectionists 
led by Senor Gamazo, did not weigh so much in the balance 
at court against Sagasta as the aggressive attitude of the military 
politicians. Sagasta held on as long as was necessary to secure 
the promulgation of the universal suffrage law, but he noticed 
that the queen-regent, when he waited upon her for the despatch 
of public business, showed almost daily more impatience for a 
change of policy, until at last, in July 1890, she peremptorily 
told him that she considered the time had come for calling the 
Conservatives and their military patrons to her councils. Sagasta 
loyally furnished the queen with a constitutional pretext for 
carrying out her desire, and tendered the resignation of the 
whole cabinet, so that Her Majesty might consult, as usual, 
the party leaders and generals on the grave question of the 
expediency of entrusting to new ministers or to the Liberals 
the mission of testing the new electoral system. Queen Chris: i na 
on this occasion acted exactly as she henceforth did in all 
ministerial crises. She slowly consulted the magnates of all 
parties with apparent impartiality, and finally adopted the course 
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which it wtts an open secret she had decided upon in pectore 
beforehand. 

Canovas gathered round him most of the prominent Conserva- 
tive and Catholic statesmen. The first step of the new cabinet 
A Pro#«c- was calculated to satisfy the protectionist aspirations 
ticmiMt which had spread in the kingdom about the same 
Regime, tl^at most Continental countries were remodel- 

ling and raising their tariffs. The Madrid government used 
an authorization which Sagasta had allowed his Long Parlia- 
ment to vote, to please Schor Gamazo and the Liberal repre- 
sentatives of agricultural interests, empowering the government 
to revise and increase all tariff duties not covered by the then 
existing treaties of commerce. 'I'his was the case with most 
of the products of agriculture and with live stock, so Canovas 
and his finance minister made, by royal decree, an enormous 
increase in the duties on these classes of imports, and particu- 
larly on breadstuff s. Then, in 1891, they denounced all the 
treaties of commerce which contained clauses stipulating most- 
favoured-nation treatment, and the)^ prepared and put in force 
in February 1892 a protectionist tariff which completely 
reversed the moderate free-trade policy which had been so 
V)eneficial to the foreign commerce of Spain from 1868 to 
1892. Not a few nations retaliated with higher duties upon 
Spanish exports, and France raised her wine duties to such an 
extent that the exports of wines to that country dropped from 
£12,500,000 before 1892 to £2,400,000 in 1893 and the following 
years. The effects of a protectionist policy verging upon 
prohibition were soon sharply felt in Spain. Foreign exchanges 
rose, exports decreased, the railway traffic declined, and the 
commercial classes and consumers of foreign goods and products 
were loud in their protests. Industrial interests alone benefited, 
and imported more raw materials, chemicals, and coal and coke, 
which naturally influenced the exchanges adversely. Spain 
only attempted to make new treaties of commerce with Hol- 
land, Norway, Sweden, Denmark and Switzerland. The Great 
Powers contented themselves with securing by agreements the 
same treatment for their commerce in Spain as that granted 
by those five treaties. I'he Protectionists in 1893 wrecked a 
treaty of commerce with Germany in the Senate; and Spain 
subsequently persevered in her protectionist policy. During 
his two and a half years’ stay in office Canovas had not so much 
trouble with the opposition as with the divisions which sprang 
up in the Conservative ranks, though he fancied that he had 
managed the general election in 1891 so as to s^ure the customary 
docile majorities. The split in the Conservative camp originated 
in the rivalry between the two principal lieutenants of Canovas, 
Romero Robledo and Francisco Silvela. The latter and a strong 
and influential body of Conservatives, chiefly young politicians, 
dissented from the easy-going views of Romero Robledo and of 
Canovas on the expediency of reforms to correct the notorious 
and old-standing abuses and corruption of the municipalities, 
especially of Madrid. When Canovas found himself deserted 
on so delicate a matter by a numerous section of his party, 
he resigned, and advised the queen to send for Sagasta and 
the Liberals. 

Sagasta took office very reluctantly, as he considered a change 
of policy premature. He conducted the general election with 
Difficulty much regard for the wishes of the opposition, and 
Witt out of 456 seats in the Lower House allowed them 
Moruccu, to have more than 170, the Conservatives get- 
ting nearly 100 and the Republicans 30, He had to settle 
some knotty questions, foremost a conflict with Morocco, which 
was the consequence of the aggression of the unruly Riff tribes 
upon the Spanish outposts around Melilla. Reinforcements were 
tardily sent out; and m a second attack by the Arabs the Spanish 
forces lost heavily, and their commander, General Margallo, 
was killed. Public opinion was instantly flired, and the press 
called so loudly for revenge that the government sent to Melilla 
no less a personage than Marshal Campos, at the head of 29 
generals and 25,000 men. The sultan of Morocco lost no time 
in censuring the behaviour of the Riff tribes, and in promising 
that he would chastise them. Marshal Campos was sent to 


Fez to make a treaty, in which he obtained ample redress and 
the promise of an indenmit}' of £800,000, which Morocco 
punctually paid. 

Colonial affairs gave Sagasta much to do. He had given 
seats in his cabinet to Senor Antonio Maura as colonial secretary 
and to Senor Gamazo, his brother-in-law, as finance 
minister. These two moderate Liberals acted in 
concert to grapple with colonial questions, which in 
1894 had assumed a very serious aspect. Spain had received 
many ominous warnings. Marshal Campos, on returning from 
Cuba in 1879, had advocated some concessions to satisfy the 
legitimate aspirations of the majority of the colonists. In 1886, 
in the first parliament of the regency, Cuban autonomist depu- 
ties divided the house on a motion in favour of home rule and 
of an extension of the franchise in Cuba. This motion was 
negatived by all the Conservatives, by most of the Dynastic 
Liberals and by some of the Republicans. The majority of Span- 
iards were kept by the government and the press quite in the 
dark about the growth of disaffei'tion in Cuba, so that they 
were loath to listen to the few men, soldiers and civilians, cour- 
ageous enough to raise the note of alarm during the ten years 
before the final catastrophe. For no other reason did the 
minister for the colonies, Senor Maura, in 1894 fail to convince 
the Cortes, and even the Liberal party, that his very moderate 
Cuban Home Rule Bill was an indispensable and wise, though 
tardy, attempt to avert a conflict which many plain symptoms 
showed to be imminent in the West Indies. Maura was warmly 
supported in Congress by the Cuban home rulers and by some 
far-sighted Liberals and Republicans. Nevertheless, his bill 
did not find favour with the Conservatives or the majority of 
the Liberals, and Sagasta, trimming according to his inveterate 
habit, found a pretext to get rid of Maura and Gamazo. In the 
place of Maura he found a more pliant minister for the colonies, 
Senor Abarzuza, who framed a Cuban Reform Bill so much short 
of what his predecessor had thought an irreducible minimum 
of concessions, that it was censured in Havana by all the colonial 
Liberals and home rulers, and by their representatives in 
Madrid. The latter at the last moment recorded their votes 
in favour of the Abarzuza Bill when they perceived that a 
strange sort of eleventh-hour presentiment was about to make 
all the Spanish parties vote this insufficient reform. Before it 
could be promulgated, the tidings came of a separatist rising in 
the old haunts of Creole disaffection near Santiago de Cuba. 
Sagasta sent about 12,000 men to reinforce the 15,000 soldiers 
in Cuba under General Callaga, and was preparing more when a 
characteristically Spanish ministerial crisis arose. The subal- 
terns of the Madrid garrison took offence at some articles pub- 
lished by Radical newspapers, and they attacked the editorial 
offices. Neither the war minister nor the commanders of the 
garrison chose to punish the offenders, and sooner than endorse 
such want of discipline, Sagasta and the Liberal party once more 
made way for Canovas. A very few days after he assumed office 
Canovas received information concerning the spread of the 
rising in Cuba which induced him to send out Marshal Campos 
with 30,000 men. He allowed Marshal Campos much liberty 
of action, but dissented from his views on the expediency of 
allowing him to offer the loyalists of Cuba as much home rule 
as would not clash with the supremacy of Spain. The prime 
minister declared that the Cubans must submit first, and then 
the mother country would be generous. 

Before a year had passed, in view of the signal failure of Marshal 
Campos, the Madrid government decided to send out General 
Weyler, who had made himself famous in the Philippines and at 
Barcelona for his stern and cruel procedure against disaffection 
of every kind. He showed the same merciless spirit in dealing 
with the Cubans; and he certainly cleared two-thirds of the 
island of Creole bands, and stamped out disaffection by vigorous 
military operations and by obli^g all the non- o«mmi 
combatants who sympathi^ with the rebels in Weyier^a 
arms to elect between joining them in the bush, Cumgaiga. 
La Manigua, or residing within the Spanish lines. This system 
might probably have succeeded if the United States had not 
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countenanced the sending of supplies of every kind to the rebels, 
and if American diplomacy had not again and again made 
representations against Weyler’s ruthless policy, Canovas so 
fully comprehended the necessity of averting American interven- 
tion that he listened to the pressing demands of secretary Olney 
and of the American minister in Madrid, Hannis Taylor, and 
laid before the Cortes a bill introducing home rule in Cuba on 1 
a more liberal scale than Maura, Abarzuza and Sagasta had 
dared to suggest two years before. Canovas did not live to see 
his scheme put into practice, as he was assassinated by an 
anarchist at the baths of Santa Agueda, in the Basque Provinces, 
on the qth of August 1897. The queen-regent appointed General 
Azearraga, the war minister, as successor to Canovas; and a 
few weeks later President McKinley sent General Woodford as 
representative of the United States at the court of Madrid. At 
the end of September 1897 the American minister placed on 
record, in a note handed by him at San Sebastian to the minister 
for foreign affairs, the duke of Tetuan, a strongly-worded protest 
against the state of things in Cuba, and demanded in substance 
that a stop should be put to Weyler’s proceedings, and some 
measures taken to pacify the island and prevent the prolongation 
of disturbances that grievously affected American interests. 
Less than a fortnight after this note had l)cen delivered, the 
Conservative cabinet resigned, and the queen-regent asked 
Sagasta to form a new administration. The liberal government 
recalled Weyler, and sent out, as governor-general of Cuba, 
Marshal Blanco, a conciliatory and prudent officer, who agreed 
to carry out the home-rule policy which was concerted by Senor 
Moret and by Sagasta, with a view to obtain the goodwill of 
the president of the United States. If things had not already 
gone too far in Cuba, and if public opinion in the United States 
had not exercised irresistible pressure on both Congress and 
president, the Moret home-rule project would probably have 
sufficed to give the Cubans a fair amount of self-government. 
Ail through the winter of 1897-'! 898 the Madrid government 
took steps to propitiate the president and his government, even 
offering them a treaty of commerce which would have allowed 
American commerce to compete on equal terms with Spanish 
imports in the West Indies and defeat all European competition. 
But the blowing up of. the American cruiser “ Maine ” in the port 
of Havana added fuel to the agitation in the United States 
against Spanish rule in Cuba. When Congress met in Washington 
the final crisis was hurried on. Spain appealed in vain to 
European mediation, to the pope, to courts and governments. 
AH, with the exception of Great Britain, showed sympathy for 
the queen-regent and her government, but none were disposed 
to go beyond purely platonic representations in Washington. 

At last, on the 20th of April 1898, when the Spanish govern- 
ment learned that the Unit^ States minister, General Woodford, 
War with had been instructed by telegraph to present an 
thrVaiiad ultimatum demanding the cessation of hostilities 
sutra. jjj Cuba, with a view to prepare for the evacuation 
of the island by the Spanish forces, ^asta decided to give 
General Woodford his passports and to break off official 
relations with the United States. It was an open secret that 
this grave decision was not taken at the cabinet council presided 
over by the queen without a solemn protest by Senor Moret 
and the ministers of war and -marine that the resources of Spain 
were totally inadequate for a struggle with the United States. 
These protests were overruled by the majority of the ministers, 
who invoked dynastic and monarchical considerations in favour 
of a desperate stand, however hopeless, in defence of the last 
remnants of the colonial empire of Sp|wn. Reckless as was 
the course adopted, it was in touch with the feelings of the 
majority of a nation which had been to the veiy end deceived 
by the government and by the press not only in regard to its 
own resources, but also in rqgard to those of the United States 
and of tiae colonists in arms in Cuba and in the Philippine Islands. 
The sequel is soon told. The Spanish fleet in the Far East 
was defeated in Manila Bay by Admiral Dewey. Admiral 
Cervera’s squadron was destroyed outside the Bay of Santiago 
de Cuba by the American fleet). under Admirals Sampson and 


Schley. All communication between Spain and her colonies 
was thus cut off. An American expedition landed near Santiago, 
and the Spanish garrison surrendered after a fortnight’s show 
of resistance. Very shortly afterwards, at the end of July, 
Spain sued for peace through the mediation of French diplomacy, 
which did not obtain much from President McKinley. It was 
agreed that hostilities should cease on sea and land, but that 
Spain should evacuate Cuba and Porto BUco pending the negotia- 
tions for a peace treaty which were to begin in Paris at the end 
of September 1898. In the meantime Manila and its garrison 
had surrendered to the Americans. The agreement of the 9th 
of August, signed by M. Cambon, the French ambassador in 
Washington, in the name of Spain, clearly stipulated that her 
rule in the New World must be con-sidered at an end, and that 
the fate of the Philippines would be settled at the Paris nego- 
tiations. Unfortunately, Spain indulged in the illusion that 
America would perhaps respect her rights of sovereignty in 
the Philippine Islands, or pay a considerable sum for their 
cession and recognize the debts of Cuba and of the Philippines. 
I'he American commis.sion, presided over by secretary Day 
in Paris, absolutely refused to admit the Spanish contention 
that the United States or the new administration in Cuba and 
the Philippines should be saddled with several hundred million 
dollars of debts, contracted by the colonial treasuries, and 
guaranteed by Spain, almost entirely to maintain Spanish rule 
against the will of the Cubans and Filipinos. Spain could not 
help assenting to a treaty by which she renounced unconditionally 
all her rights of sovereignty over Cuba and Porto Rico and ceded 
the Philippine and Sulu Islands and the largest of the Marianne 
Islands in consideration of the payment of four millions sterling 
by America. Thus ended a struggle which only left Spain 
the Carolines and a few other islands in the Pacific, which she 
sold to Germany in 1899 for 3(^800,000, and a couple of islands 
which were left out in the delimitation made by the Paris peace 
treaty of the 12th of December 1898, and for which America 
paid £20,000 in 1900. 

The consequences of the war and of the loss of the colonie.s 
were very serious for Spanish finance. The national debt, which 
consisted before the war of £234,866,500 of external piaanciai 
and internal consols and redeemable debts, BXidi und PoUHcat 
£24,250,000 of home floating debt, was increased Raorgaaiaa^ 
by 3^46, 210, 000 of Cuban and Philippine debts, which 
the Cortes had guaranteed, and by 3^60,000,000 of debts con- 
tracted at a high rate of interest, and with the national guarantee, 
to meet the expenses of the struggle with the colonics and of the 
war with the United States. These additional burdens rendered 
it necessary that taxation and the budget should be thoroughly 
reorganized. Sagasta and the Liberal party would gladly 
have undertaken the reorganization of Spain and her finances, 
but the issue of the war and the unavoidable peace treaty had 
so evidently damaged their popularity in the country and their 
credit at court, that the government seized the pretext of an 
adverse division in the Senate to resign. The Liberals left office 
after having done all that was morally and materially possible, 
considering the extremely difficult, indeed inextricable, situation 
in which they found the country in October 1897. The tok 
of reorganization was confided by the queen-regent to Senor 
Silvela, who had been universally recognized as the leader of 
the Conservatives and Catholics after the death of Canovas del 
Castillo. Silvela endeavoured to unite in what he styled a 
Modem Conservative party the bulk of the followers of Canovas; 
the Ultramontanes, who were headed by General Polavieja and 
^or Pidal; the Catalan Regionalists, whose leader, Duran y 
Bas, became a cabinet minister; and his own personal follow]^, 
of whom the most prominent were home secretoy, Senor 
Dato, and the tidented and energetic finance miiptcr, Senor 
Villaverde, upon whose shoulders rested the heaviest part of 
the task of the new cabinet. Silvela lacked the energy and 
deci^on which had been the characteristics of Canovas.^ He 
behaved constantly like a wary and cautious trimm®, avoiding 
all extreme measures, shaking off compromising allies, like the 
Ultrctmon tones and the Regionalists, elbowing out of the cabinet 
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General Polavieja when he asked for too large credits for the 
army, taking charge of the ministry of marine to carry out 
reforms that no admiral would have ventured to make for fear 
of his own comrades, and at last dispensing with the services 
of the ablest man in the cabinet, the finance minister, Senor 
Villaverde, when the sweeping reforms and measures of taxation 
which he introduced raised a troublesome agitation among the 
taxpayers of all classes. Villaverde, however, had succeeded 
in less than eighteen months in giving a decisive and vigorous 
impulse to the reorganization of the budget, of taxation and of 
the home and colonial debts. He resolutely reformed all existing 
taxation, as well as the system of assessmtmt and collection, and 
before he left office he was able to place on record an increase 
of close upon three millions sterling in the ordinary sources of 
revenue. His reorganization of tlie national debt was very 
complete; in fact, he exact(;d even more sacrifices from the bond- 
holders than from other taxpayers. The amortization of the 
home and colonial debts was suppressed, and the redeemable 
debts of both classes were converted into 4 % internal consols, 
'fhe interest on all colonial debts ceased to lie paid in gold, and 
was paid only in pesetas, like the rest of the internal debts, and 
like the external debt held by Spaniards. Alone, the external 
debt held by foreigners continued to enjoy exemption from 
taxation, under the agreement made on the zSth of June 1882 
btr tween the Spanish government and the council of foreign bond- 
holders, and its coupons were paid in gold. The Cortes authorized 
the government to negotiate with the foreign bondholders 
with a view to cancelling that agreement. This, however, they 
declined to do, only assenting to a conversion of the 4 % 
external debt into a 3 J % stock redeemable in sixty-one years. 

After parting with Villaverde, Silvela met with many difficul- 
ties, and had much trouble in maintaining discipline in the 
heterogeneous ranks of the Conservative party. He had to 
proclaim not only such important provinces as Barcelona, 
Valencia and Bilbao, but even the capital of Spain itself, in 
order to check a widespread agitation which had assumed 
formidable proportions under the direction of the chambers oi 
commerce, industry, navigation and agriculture, combined wit!) 
about 300 middle-class corporations and associations, and 
supported by the majority ot the gilds and syndicates of tax- 
payers in Madrid and the large towns. The drastic measures 
taken by the government against the National Union of Tax- 
payers, and against the newspapers which assisted it in 
advocating resistance to taxation until sweeping and proper 
retrenchment had been effected in the national expenditure, 
checked this campaign in favour of reform and retrenchment 
fo ■ a while. Silvela’s position in the country had been much 
damaged by the very fact of his policy having fallen so much 
short of what the nation expected in the shape of reform and 
retrenchment. At the eleventh hour he attempted to retrieve 
his mistake by vague promises of amendment, chiefly because 
all the opposition groups, above all Sagasta and the Liberals, 
announced their intention of adopting much the same pro- 
gramme as the National Union. The attempt was unsuccessful, 
and on the 6th of March 1901 a Liberal government, under the 
veteran Sagasta, was once more in office. (A. E. H.) 

Parties and Conflicts , The loss of nearly all t^t 

remained of her colonial empire, though in appearance a crowning 
disaster, in fact relieved Spain of a perennial source 
Cottfiictittg ^1 v^reakness and' trouble, and left her free to set her 
tA cue e«. in order. In this the task that fac^ the 

government at the outset of the 20th century was sufiiciently 
formidable. Within the country the traditional antagonisms, 
regional, political, religious, still lived on, tending even to become 
more pronounced and to be complicated by the introduction 
of fresh elements of discord. The old separatist tendencies 
were increased by the widening gulf between the interests of 
the industrial north and those of the agricultural south. The 
growing disposition of the bourgeois and artisan classes, not in 
the large towns only, to imitate the “ intellectuals ” in desiring 
to live in closer touch with the rest of Europe as regards social, 
economic, scientific and political progress, embittered the 


struggle between the forces of Liberalism and those of Catholi- 
cism, powerfully entrenched in the affections of the wppien and 
the illiterate masses of the peasantry . T 0 these causes of division 
were added others from without : the revolutionary forces of 
Socialism and Anarchism, here, as elsewhere, so far as the 
masses were concerned, less doctrines and ideals than rallying- 
cries of a proletariat in revolt against intolerable conditions. 
Finally, as though to render the task of patriotic Spaniards 
wellnigh hopeless, there was little evidence of any cessation 
of that purely factious spirit which in Spanish politics has ever 
rendered stable party government impossible. A sketch of 
the political history of a country is necessarily concerned with 
the externals of politics—the shifting balance of parties, changes 
of ministries, the elaboration of political programmes ; and these 
have their importance. It must, however, not be 
forgotten that m a country in which, as in Spain, Pomica. 
the constitutional consciousness of the mass of the 
people IS very little developed, all these things reflect only very 
imperfectly the great underlying forces by which the life of the 
nation is being moulded and its destiny determined. For a 
century politics in Spain had been a game, played by profes- 
sionals, between the “ ins *’ and “ outs victory or defeat at 
the polls depended less on any intelligent popular judgment 
on the questions at issue than on the passing interests of 
the “ wire-pullers ” and “ bosses ” {Caciques) who worked the 
electoral machinery. 

Silvela’s Conservative cabinet was succeeded in March 1901 
by a Liberal government under the veteran Sagasta, who 
remained in office — save for two short interludes — until the 3rd 
of December 1902. He was at once faced with two problems, 
very opposite in their nature, which were destined to play a 
very conspicuous part in Spanish politics. The first was that 
presented by the growth of the religious orders and congregations, 
the second that arising out of the spread of Socialism and indus- 
trial unrest. Under the concordat of the 20lh of March 1851, 
by which the relations of Spain and the Vatican are Qu^ma ot 
still governed, the law under which since 1836 the tba Rough 
religious congregations had been banished from 
Spain was so far relaxed as to permit the re-establish- 
mt lit of the orders of St Vincent de Paul, St Philip Neri and “ one 
other among those approved by the Holy See,” so that through- 
out the country the bishops ” miglit have at their disposal a 
sufficient number of ministers and preachers for the purpose 
of missions in the villages of their dioceses, &c.” In practice 
the phrase “ one other ” was interpreted by the bishops, not as 
one for the whole of Spain, but as one in each diocese, and at 
the request of the bishops congregations of all kinds established 
themselves in Spain, the number greatly increasing after the 
loss of the colonies and as a result of the measures of seculariza- 
tion in France.^ The result was what is usual in such cases. 
The regular clergy were fashionable and attracted the money 
of the pious rich, until their wealth stood in scandalous contrast 
with the poverty of the secular clergy. They also all of them 
claimed, under the concordat, exemption from taxes; and, 
since many of them indulged m commercial and industrial 
pursuits, they competed unfairly with other traders and manu- 
facturers, and tended to depress the labour market. The Law 
of Associations of the 30th of June 1887 had attempted to modify 
the evil by compelling'all congregations to register their members, 
and all, except the three already recognized under the concordat, 

! to apply for authorization. This kw the congregations, hot- 
beds of reactionary tendencies, had ignored ; and on the 19th of 
July 1901, the queen-regent issued a decree, countersigned 
by Sagasta, for enforcing its provisions. 

Meanwhile, however, more pressing perils distracted the atten- 
tion of the government. The industrial unrest, fomented by 
Socialist agitation, culminated in January 1903 in 
serious riots at Barcelona and Sar^ossa, and on uanatmad 
the 1 6th of February in the proclamation of a general 
strike in the former city. The government sent -wawwi- 
General Weyler, of Cuban notoriety, to deal with the 
■ * See Church and State in Spain/* The Times, July 15, I910. 
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situation; and order was restored. The methods by which 
this result had been achieved were the subject of violent attacks 
on the government in the Cortes, and on the 13th of March 
Sagasta resigned, but only to resume office five days later. He 
now returned to the question of the religious orders, and on the 
9th of April issued a decree proclaiming his intention of enforcing 
that of the 19th of July 1901. The attitude of the Church was 
practically one of defiance. The nuncio, indeed, announced 
that the papacy would be prepared to discuss the question of 
authorization, but only on condition that all demands for such 
authorization should be granted. To avoid a crisis at the time 
when the young king was about to come of age, the government 
yielded; and on the loth of May Sagasta announced that a 
modus vivendi with the Vatican had been established. 

King Alphonso XIII., whose enthronement took place with 
all the antique ceremonial on the 17th of May, was himself at 
BaihroM- outsct under clerical and reactionary influences, 
meat of and his contemptuous treatment of ministers. — ^who 
AiphottMo at the ceremonial functions were placed wholly in 
xnt„ 1902, background — seemed to argue an intention of 

ruling personally under the advice of the court camarilla} This 
impression, due doubtless to the king’s extreme youth and 
inexperience, was belied in the event; but it served to discredit 
the Liberal government still further at the time. Senor Antonio 
R$atgMtioa Maura y Montanes, who proved himself later a 
and Death statesman of exceptional character, seceded to the 
ofSagaata, Conservatives. On the 7th of November Sagasta 
himself resigned, resumed office temporarily on the 14th, 
and handed in his final resignation on the 3rd of December. 
On the 6th of December a Conservative cabinet was formed 
under Senor Silvela, Senor Villaverde, pledged to a policy of 
retrenchment, taking the portfolio of finance. 

The death of Sagasta, on the 5th of January 1903, temporarily 
broke up the Liberal party, which could not agree on a leader; 
its counsels were directed for the time by a committee, consisting 
of Senors Montero Rios and Moret, the marquis de la Vega 
de Armijo, Senor Salvador and Count Romanones. The Re- 
publicans, under Salmeron, also had their troubles, 
due to the growing influence of Socialism; and, finally, 
the Conservatives were distracted by the rivalries 
between Silvela, Villaverde jind Maura. In the country, 
meanwhile, the unrest continued. At Barcelona the university 
had to be closed to stop the revolutionary agitation of the 
students; in April there were .serious riots at Salamanca, Barcelona 
and Madrid. The result of the new elections to the Cortes, 
declared on the 26th of April, revealed tendencies unfavourable 
to the government and even to the dynasty; the large towns 
returned 34 Republicans. A ministerial crisis followed ; Maura 
resigned; and though the elections to the senate resulted in a 
large Conservative majority, and though in the lower house 
a vote of confidence was carried by 183 to 81, Silvela himself 
resigned shortly afterwards. Senor Villaverde was now called 
Villaverde ^^rm a cabinet. His government, however, 

Mimietry, accomplished little but the suppression of renewed 
1904. troubles at Barcelona. His programme included 
drastic proposals for financial reform, which necessarily 
precluded an adventurous policy abroad or any additional 
expenditure on armaments, principles which necessarily brought 
him into conflict with the military and naval interests. On 
the 3rd of December Villaverde was forced to resign, his successor 
being Senor Maura. Meanwhile, on the 24th of November, 
the .Liberal party had been reconstructed, as the Democratic 
party, under Senor Montero Rios. 

Senor Maura, as was to be proved by his second administra- 
tion, represented the spirit of compromise and of conservative 
Pleat Maura reform. His position now was one of singular diffi- 
Miaiairy, culty. Though a Catholic, he had to struggle 

t904. against the clerical coterie that surrounded the king, 

and had not influence enough to prevent the appointment 
of Monsignor Nozaleda, formerly archbishop of Manila and 
a prelate of notoriously reactionary views, to the important 
^ Register (1902), p. 347. 


see of Valencia. His concessions to the demands of the ministers 
of war and marine for additional estimates for the army and nav}' 
exposed him to the attacks of Villaverde in the Cortes; and still 
fiercer criticism was provoked by the measure, laid by him before 
the Cortes on the 23rd of June, for the revision of the concordat 
with Rome, and more especially by the proposal to raise a loan 
at 4 % to indemnify the religious orders for their estates con- 
fiscated during the Revolution. Violent scenes greeted the 
attempt of the government to procure the suspension of the 
parliamentary immunities of 140 deputies, accused or suspected 
of more or less treasonable practices, and when, on the 4th of 
October, the Cortes reopened after the summer recess, Senor 
Romero Robledo, the president of the lower house, opened 
an attack on the ministry for their attempted breach of its 
privileges. Furious debates followed on this, and on the subject 
of Maura’s financial proposals, which were attacked by the 
Conservative Villaverde and the Liberal Moret 
with impartial heat. On the 14th of December 
Maura resigned an impossible task and King 
Alphonso made General Azearraga head of a narrowly Clerical- 
Conserv^ative cabinet. 

The new ministry, confronted by a rapidly spreading revolu- 
tionary agitation and by a rising provoked by a crop failure 
and famine in Andalusia, survived scarcely a month, villaverde 
On the 26th of January 1905 Azearraga resigned, Miaietry, 
and two days later Senor Villaverde once more 
became prime minister. He was in no hurry to summon the 
Cortes, partly because the elections to the provincial councils 
were due in March, and these had to be manipulated so as to 
ensure the return of a Senate of the right colour, partly because 
the convocation of the Cortes seemed at best a necessary evil. 
Already the discredit of parliamentary government was being 
evidenced in the increased personal power of the young king. 
Alphonso was now shaking himself loose from the deadening 
influence of the reactionary court, and was beginning to display 
a disconcerting interest in affairs, information about which he 
was apt to seek at first hand. The resignation of the see of 
Valencia by Archbishop Nozaleda was a symptom of the new 
spirit. This was none the less distasteful to the Republicans, 
who thundered against personal government, and to the Liberals, 
who cLamoured for the Cortes and the budget. The Cortes met 
at last on the 14th of June, and the upshot justified Villaverde’s 
reluctance to meet it. Attacked by Maura and Moret alike, 
the prime minister (June 20) accused his former colleague of 
acting through personal pique; on a motion of confidence, 
however, he was defeated by 204 votes to 54, and resigned. 
He died on the 15th of July following, within a few weeks of 
his former leader and colleague Silvela. 

The Liberals now once more came into power under Senor 
E. Montero Rios, Senor Moret having refused the premiership. 
The government programme, announced with a Montero 

view to influencing the impending elections, included Rioa 

financial reform, reform of the customs, modifica- Mtuietey, 
tion of the octroi y and the question of the concordat 
with Rome. The result of the elections was a substantial 
Liberal majority in both houses. The government was none 
the less weak. Quarrels broke out in the cabinet between Senor 
Jos6 Echeray, the distinguished banker and famous dramatist, 
who as minister of finance was intent on retrenchment, and 
General Weyler, who as minister of war objected to any starving 
of the army. On the 27th of October, scarcely a fortnight dfter 
the opening of the session, the government resigned. At the 
instance of the king, who was going abroad, Senor Montero 
Rios consented indeed to resume office; but his difficulties only 
increased. The price of com rose, owing to the reimposition 
by the government, before the elections, of the import duties 
on corn and flour; and in November there was serious rioting 
in Seville, Granada, Oviedo, Bilbao and Valencia, 
while in Catalonia the Separatist movement gathered MhHatry 
such force that on the 29th martial law was 
proclaimed throughout the province. The same day the 
government finally resigned. Senor Moret now accepted the 
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premiership ; he took over Senor Echeray 's budget, while General 
Weyler was replaced at the war office by General Luque. 

The great constitutional parties had broken up into quarreUing 
groups just at the time when, as it seemed, the parties of reaction 
were concentrating their forces. Not the least ominous symptom 
was the attitude of the officers, who, irritated by new.spaper 
attacks on their conduct in Catalonia more especially, demanded 
that all crimes against the army should he tried by the councils 
of war. The prolonged controversies to which this gave rii.e 
were settled on the i8th of March by a compromise passed by 
the Cortes; under this act all aises of press attacks on officers 
were to be tried by the courts martial, while those against the 
army generally and the national flag were still to he reserved 
for the civil courts. The singular weakness of the govern- 
ment revealed by this abdication of part of the essential 
fiiiK'.tions of the civil power would have led to its speedy 
downfall, but for the truce cried during the festivities con- 
nected with the marriage of the king with Princ'ess Victoria 
Eugenie Ena of Battenberg, wffiich took place on the 31st of 
May. 

'rhe king’s marriage was in many respects significant. In spite 
of the young queen’s “ conversion ” and the singular distinction 
conferred on her by the papal gift of the golden rose, 
Aiphoaao ** Protestant ” alliance marked a further stage 

inAlphonso XIII. \s emancipation from the tutelage 
of the Clerical-Con.^ ervative court. He was, indeed, increasingly 
displaying a tendency to think and act for himself which, though 
never over-stopping the bounds of the constitution, was some- 
what disconcerting to all parties. His personal popularity, 
too, due partly to his youth and genial manners, was at this 
time greatly increased by the cool courage he had shown after 
the dastardly bomb attack made upon him and his young wife, 
during the wedding procession at Madrid, by the anarchi.'^t 
Matteo Morales.^ Whatever his qualities, the growing entangle- 
ment of parliamentary affairs was soon to put them to the test. 
For the coronation was hardly over when Senor Morct resigned, 
Lo *- Captain-General Lopez- 

Damfaguax Domingucz became head of a cabinet with a frankly 
Mialatry, anti-clerical programme, including complete liberty 
1906. worship, the secularization of education, and the 

drastic regulation of the right of as.sociation. 'I'he signature 
by the king of an ordinance giving legal validity to the civil 
Civil marriages of Catholics aroused a furious agitation 

Marrimge among the clergy, to which bounds were only set 
Queailon. threat of the government to prosecute the 

bishop of Tuy and the chapter of Cordova. In the .session 1906- 
1907 the most burning subject of debate was the new Associa- 
tions Law, drawn up by Senor Davila. Even in the Liberal 
ranks the que.stion aroused furious differences of opinion; Senor 
Montcro Rios, the president of the senate, denounced the 
“infamous attacks on the church”; the government itself 
showed a wavering temper in entering on long and futile negotia- 
tions with the Vatican; while in January 1907 the cardinal 
archbishop of Toledo presented a united protest of the Spanish 
episcopate against the proposed law. This and other issues 
produced complete disunion in the Liberal party. Already, on 
the 27th of November, Lopez-Dominguez had resigned; his 
Va a da successor, Moret, had at once suffered defeat in the 

Amifo house and been succeeded in his turn, on the 4th of 

Miniatry, December, by marquis de la Vega de Armijo. The 
1906-1907. question was now mooted in the cabinet of dropping 
the Associations Law; but on the 21st of January Senor Canale jas, 
president of the lower house, who was credited with having 
inspired the bill, publicly declared that in that event he would 
cease to support the government. By the 24th the cabinet 
had resigned, and a Conservative government was in office 
under Senor Maura as premier. 

The administration of Senor Maura, which lasted till the 21st 
of October 1909, marks an important epoch in the history of 

' The king’s reckless darin/j was destined later to impair his 
popularity, for in an enthusiastic motorist blind courage is a quality 
apt to be exercised at the expense of others. 
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modern Spain. The new premier was no mere party politician, 
but a statesman who saw the need of his country, on the one 
hand for effective government, on the other hand for 
education, so as to enable it ultimately to govern Mmmra 
itself. Though a sincere Catholic, he was no Clerical, AdmlMUirm- 
as was proved by his refusal to withdraw the 
ordinance on civil marriage. The main objects that he set 
before himself were, firstly, the maintenance of order; secondly, 
the reform of local government, so as to destroy the power of 
the Caciques and educate the people in their privileges and 
responsibilities. The dis.solution of the Cortes produced a cer- 
tain rearrangement of parties. The Liberal groups, as usual 
when in opposition, coalesced. The Republicans, on the other 
hand, split into sections; in Barcelona, Tarragona and Gerona 
they were Separatists, while a new party appeared under the 
name of Solidarists, consisting of Separatists, Carlists and Social- 
ists. The elections in April resulted in a sweeping Conservative 
victory^ — the government secured a majority in the lower house 
of 88 over all other groups combined. As for the “ dynastic 
opposition,” it was reduced to a rump of 66 members, a result 
so unsatisfactory from the point of view of the monarchy that 
the government offered to quash certain Conservative returns 
in order to provide it with more seats. The dynastic opposition, 
however, considered that it liad been unfairly dealt with in 
the conduct of the elections; and though, out of consideration 
for the dynasty (an heir to the throne having been born on the 
loth of May), they attended the opening of the Cortes on the 
13th of May, the Liberals refused to take part in the session that 
followed, which lasted till the 29th of July. When, 
however, the Cortes reopened on the loth of October, Adminiatra- 
the dynastic opposition was once more in its 
place. It was now that Senor Maura brought in his Local 
Administration Bill, a measure containing 429 clauses, the main 
features of which were that it largely increased the responsibility 
of the local elected bodies, made it compulsory for every elector 
to vote, and did away with official interference at the polls. 
The bill met with strenuous opposition, and on the 23rd of 
December 1907 the Cortes adjourned without its having been 
advanced. 

At the close of the year an Anarchist outrage gave the excuse 
for the proclamation of martial law in Barcelona, and after 
the opening of the new session of the Cortes (January 23, 1908) 
a bill was introduced into the senate giving to the governnient 
the most drastic powers for the suppression of Anarchism. 
Its provisions practically amounted to a complete suspension 
of the guarantees for civil liberty, it met with the most strenuous 
opposition, and its final passing by the Senate (May 9) was fol- 
lowed by a serious crisis. Two months before (Mar^ 10-13) 
King Alphonso, with characteristic courage, had paid a surprise 
visit to Barcelona, and the general enthusiasm of his reception 
.seemed to prove that the disaffection was less widespread or 
deep than had been supposed. In the circumstances, Senor 
Maura dropped the Suppression Bill, and the king issued an 
ordinance re-establishing constitutional guarantees in Catalonia. 

This good feeling was unfortunately not destined to be of 
long duration; and in the following year the struggle between 
the antagonistic forces in Spain once more produced a perilous 
crisis. The Local Administration Bill, after being debated for 
two sessions, passed the lower house on the 13th of February 
1909, having at the last moment received the support of the 
Uberal Senor Moret, though the Radicals as a whole opposed it 
os gratifying to Senor Combo, the Regionalist Iwder, and there- 
fore as tending to disintegration. Though ruling in the s{)irit 
of an enlightened despotism rather than in that of a constitu- 
tional government, Senor Maura had succeeded in doing a notable 
work for Spain. It was inevitable that in doing so he should 
incur unpopularity in many quarters. His efforts to recon- 
struct the Spanish navy were attacked both by the apostles of 
retrenchment and by those who saw in the shipbuilding con- 
tracts an undue favouring of the foreigner; the Marine Industries 
Protection Act was denounced as favouring the large ship- 
owners and exporters at the expense of the smaller men; the 
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Compulsory Education Act as “ a criminal assault on the rights 
of the family;” His ecclesiastical policy also exposed him to the 
fate of those who take the middle way; the Liberals denounced 
the minister of education, Don F. Rodriguez San Pedro, for 
making concessions to the teaching orders, while the archbishops 
of Burgos and Santiago de Compostella fulminated against the 
government for daring to tax the congregations. In his reform- 
ing work Sehor Maura had an active and efficient lieutenant 
in the minister of the interior, Sehor Cierva. Under his 
auspices laws were passed reforming and strengthening the police 
force, instituting industrial tribunals, regulating the work of 
women and children, introducing Sunday rest, early closing, and 
other reforms. In short, the government, whatever criticism 
might be levelled at its methods, had accomplished a notable 
work, and when on the 6th of June 1909 the Cortes adjourned, 
its position seemed to be assured. 

Its downfall was ultimately due to the development of the 
crisis in Morocco. This is described elsewhere (sec Morocco : 
Morocco History)] here it is only proposed to outline the effects 
Crisis. of its reaction upon the internal affairs of Spain. 

The trouble, long brewing, broke out in July, with the attack 
by the Riff tribesmen upon the workmen engaged on the rail- 
way being built to connect Melilla with the mines in the hills, 
held by Spanish concessionaires. The necessity for strengthen- 
ing the Spanish forces in Africa had for some time been apparent ; 
but Sehor Maura had not dared to face the Cortes with a demand 
for the necessary estimates, for which, now that the crisis had 
become acute, he had to rely on the authorization of the ('ouncil 
of state. The spark was put to the powder by the action of 
the war minister, General Linares, in proposing to organize a 
new field force by calling out the Catalan reserves. This sum- 
moned up too vivid memories of the useless miseries of former 
over-sea expeditions. On the 26th of July a general strike 
was proclaimed at Barcelona, and a movement directed at first 
against the “ conscription ” rapidly developed into a revolu- 
tionary attack on the established order in church and state. 
BorceJoBM The city, a coUtwies gentium ^ was seething with 
RMngof dangerous elements, its native proletariat being 
July 1909, reinforced by emigrants returned embittered from 
failure in South America and a cosmopolitan company of refu- 
gees from justice in other lands. The mob, directed by the revo- 
lutionary elements, attacked more especially the convents 
and churches. From the city the revolutionary movement 
spread to the whole province. In Barcelona the rising was 
suppressed after three days^ street fighting (July 27-29). 
On the 28th martial law was proclaimed throughout Spain; 
and now began a military reign of terror, which lasted until the 
end of September. In the fortress of Monjuich in Barcelona 
were collected, not only rioters caught red-handed, but many 
others — ^notably journalists — ^whose opinions were obnoxious. 
The greatest sensation was caused by the arrest, on the 31st of 
Augu.st, of Senor Ferrer, a theoretical anarchist well known in 
many countries for his anti-clerical educational work and in 
Spain especially as the founder of the “ lay schools.” He was 
accused of being the chief instigator of the Barcelona rising, 
was tried by court martial (Oct. 11-13), shot. This 
tragedy, which rightly or wrongly aroused the most wide- 
spread indignation throughout Europe, produced a ministerial 
crisis in Spain. The opening of the October session of the 
Cortes was signalized by a furious attack by Senor Moret on 
Senorfes Maura and La Cierva, who were accused of having 
Pali of sacrificed Ferrer to the resentment of their clerical 

Maurm. task-masters. The government had been already 

weakened by the news of Marshal Marina’s reverse in Morocco 
(Sept. 30); to this new attack it succumbed, Senor Maura 
resigning on the 21st of October 1909. 

On the 22nd the formation of a new cabinet under Senor 
Moret was announced. It was from the first in a position of 
Morot singular weakness, without a homogeneous majority 
Miaiatry, in the Cortes, and depending for its very existence 
ioo^toio, the uncertain support of the extreme Left and 
the Republicans. For three months it existed without daring 


to put forward a programme. It sent General Wcyler to keep 
Barcelona in order, caused the relea.se of most of the prisoners 
in Monjuich, reduced the forces in Morocco, reopened negotia- 
tions with Rome for a modification of the concordat, and on the 
31st of December, the end of the financial year, was responsible 
for the issue of a royal decree stating that the budget would 
remain in force until the Cortes could pass a new one. But, 
meanwhile, the municipal elections, under the new Local 
Administration Law, had resulted in a. triumph of the Liberals 
(Dec. 12). Senor Moret now considered the time ripe for 
a dissolution; the king, however, refused to consent, and on 
the c)th of February 1910 the ministry resigned. The new 
cabinet, with Senor Canalejas as president of the council, in- 
cluded members of the various Liberal and Radical caaaiejaa 

groups: Garcia Priclo (foreign affairs), Count Miaiatry, 

Sagasta (interior), General Aznar (war), the Demo- 
crat Arias Miranda (navy), Cobian, a strong Catholic though a 
Liberal (finance), Ruiz Valarino, a Democrat (justice), Calbeton 
(public works) and Count Romanones, who advocated a liberal 
settlement with the Church (education). 

Though at once denounced by Senor Moret as “ a democratic 
flag being used to cover reactionary merchandise,”^ the name 
of Canalejas was in itself a guarantee that the bum- Quarrel 

ing question of the relations of the state to Rome with the 

and the religious orders would at last be taken in Vatican. 

hand, while the presence of so many moderate elements in his 
cabinet showed that it would be approached in a conciliatory 
spirit. A beginning was made with the issue of a circular by 
the minister of finance (March 18), ordering the collection of 
taxes from all religious bodies carrying on commercial and 
industrial enterprises. What more could be done would depend 
on the result of the elections necessitated by the dissolution of 
the Cortes on the 15th of April. Count Romanones, desiring 
to educate the elect()rs, had been busy establishing schools; but 
the sweeping victory of the Liberals at the polls ^ was prol;>- 
ably far more due to the fact that this was the first election 
held under Senor Maura’s Local Administration Act, and that 
the ignorant electors, indignant at being forced to vote 
under penalty of a fine, where they did not spoil their ballot 
papers, voted against the Conservatives as the authors of their 
grievance. 

The government was thus in a position vigorously to pursue 
its religious policy. On the 31st of May the official Gaceia 
published a de(Teo setting forth the rules to which the religious 
associations would have to submit. It was pointed out that, 
in conformity with the decree of the 9th of April 1902, it had 
become necessary to coerce those congregations and associa- 
tions which had not fulfilled the formalities prescribed by the 
law of 1887, and also those engaged in commerce and industry 
which had not taken out patents with a view to their taxation. 
It further ordered that all foreign members of congregations 
were to register themselves at their respective consulates, in 
accordance with the decrees of 1901 and 1902. On the iith of 
June a further and still more significant step was taken. A 
royal ordinance was issued repealing that signed by Canovas 
del Castillo (Oct. 23, 1876), immediately after the promul- 
gation of the constitution of 1876, interpreting the nth 
article of the constitution, by which the free exercise of all 
cults was guaranteed in Spain. The article in question forbade 
** external signs or public manifestations of all religious con- 
fessions with the exception of that of the state,” which was 
defined by Canovas del Castillo as meaning “ any emblem, 
attribute or lettering which would appear on the exterior walls 
of dissident places of worship.” * In the speech from the throne 
at the opening of the new Cortes (June 16) the king declared 
that his government would “ strive to give expression to the 

1 The Times (Feb. 18, 1910)* 

■ The composition of the new parliament was as follows— Senate ; 
Ministearhdists, 103; Conservatives, 42; Regionalists, 5; Republicans, 
4; Carlists, 3; mikellancous groups, ii. Lower House : Ministeri- 
alists, 227; Conservatives, X05; Republicans, 42; Carlists, 9; Catalans, 
7; Intoghsts, 2; Independents, 9; unattached, 3. 

=» The Times (June 13, 1910). 
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public aspirations for the reduction and control of the excessive I 
number of orders and religious orders, without impairing their 
independence in spiritual matters/’ and in introducing a bill 
for the amendment of the law of 1887 Sehor Canalejas declared 
that the government, “ inspired by the universal spirit of liberty 
of conscience,” had given to article xl. of the constitution 
“ the full sense of its text.” 

“ Liberty of conscience,” a principle condemned by the 
Syllabus of 1864 and sneered at in the encyclical Pascetidi gregts 
of 1905, was hardly a phrase calculated to conciliate the Spanish 
clergy, still less the Vatican. A cry went up that to allow 
dissident churches to announce their presence was to insult and 
persecute the Catholic Church; at Rome the decree was attacked 
as unconstitutional, and a breach of diplomatic propriety all 
the more reprehensible as negotiations for a revision of the con- 
cordat were actually pending. A violent ch-ricul agitation, 
encouraged by the Vatican, was started, 72 Spanish archbishops 
and bishops presenting a joint protest to the government. Fuel 
was added to the fire by the introduction of a bill — known as 
the Cadenas bill— forbidding tlie settlement of further congre- 
gations in Spain until the negotiations with the Vatican should 
have been completed. 'J’his was denounced at Rome as a uni- 
lateral assertion on the part of tlie Spanish government of an 
authority which, under the concordat, belonged to the Holy See 
as well. As a preliminary to negotiation, the government 
was Vequi ed to rescind all the obnoxious measures. This 
demand broke the patience of the prime mini.ster, and on the 
30th of July Senor de Ojeda, Spanish ambassador at the 
Vatican, was instructed to hand in his papers. In Vatican 
circles dark hints began to be dropped of a possible rapproche- 
ment with Don Jaime, who had succeeded his father Don 
Carlos, on the 18th of July 1909, as the representative of 
Spanish legitimacy and Catholic orthodoxy. The pretender, 
indeed, disclaimed any intention of stirring up civil war in 
Spain: his mission would be to restore order when the country* 
should have wearied of the republican regime whose speedy 
advent he foresaw. The fulfilment of the first part of this 
prophecy seemed to some to be brought a step nearer by the 
overthrow of the monarchy in Portugal on the 5th of October 
19T0. For Spain its immediate effec t was to threaten a great 
increase of the difficulties of the government, by the immi- 
gration of the wliole mass of religious congregations expelled 
from Portugal by one of the first acts of the new regime. 

(W. A. P.) 

Chronological Tables of Christian Dynasties in Spain 

Kings of the Visigoths, having relations with Spain, but not 
established within it : — 


SPAIN 

3sive I Kings of the Visigoths established in Spain : - 


Sigcric . 
WalHa . . 

Theodoric I. 


Thorismund 
Theodoric IT. 
Euric 
Alaric II. 


Amalaric . 


419-4.51 


4.51-453 

453-466 

466—4^5 

4S5-507 


507-531 


Entered the north-east of Spain, 
murdered at Barcelona. 

His murderer, promptly mur- 
dered in turn. 

Elected king, was the ally (foe- 
deratus) of the empire. De- 
feated the Vandals and Alans. 
Migrated to .south-west of 
France with all liis people. 

Made inroads into Spain, as ally 
of the empire. Killed in the 
battle with Attila. 

All these kings had the seat of 
their government north of the 
Pyrenees. They made inroads 
in Spain and had a stronghold 
on tne north-east, Alaric was 
killed by the Frankish king, 
Clovis, at Vouill6, 507. 

Bastard son of Alaric, was mur- 
dered. 

Reigned In south and south-east 
of Franco under protection of 
Theodoric, the Ostrogothic 
king in Italy. Fled before 
Franks to Barcelona at end of 
reign, and was murdered at 
Barcelona. 


Theudis . . 


Theudigisel . 
Agila • • 

Athanaglld . 


Leovigild • 


Reccared 

Liuva II. . 

Witteric . 

Gunthemar . 
Sisebut • 
Reccared II. 

Swintclla 

Rcccimer 

Sisinand 
Chintila . 
Tulga . . 

Chindaswinth 
Rccceswinth 

Wamba . 


Erwic , 
Egica 
Witiza . 
Roderic . 


531-548 

An Ostrogoth, general of Tlieodo- 
ric. Murdered Amalaric, and 
was murdered in turn at 
Seville by Theudigesil. 

548-549 

Murdered by Agili. 

549-554 

Murdered at M6rida. 

554-587 

Rebelled against Agila, evacuated 
Andalusia to secure aid of 
Imperial officers. Established 
the capital at Toledo. 

507-57* 

Elected at Nar bonne. Associated 
his brother Leovigild with him- 
self. 

567-586 

TJie first Visigoth king who as- 
sumed the diadem and purple 
struck coins in his own name, 
and enforced recognition of 
his supremacy in all parts of 
Spain, except the south coast. 

586-601 

Son. Associated with his father. 
The first Visigoth king who was 
a Catholic. 

601-603 

Son. Soon murdered. 

603-610 

Leader of Arian reaction. 

610-612 ’ "1 
612-620 [ 

020-621 J 

Obscure kings. 

621-631 'I 

6 -O31 J 

Associated his family with him on 
the throne. They were all de- 
posed by the nobles. 

63 I -636 
636-640 

640- 641 

641- 652 
649-()72 

Those kings were mainly sup- 
ported by the clergy, and were 
engaged in endeavouring to 
make the crown hereditary, by 
associating their kinsmen with 
themselves. 

672-680 

Unrelated to his predecessor and 
elected by the nobles — was de- 
posed and tonsured. 

680-687 
687-701 
697-710 1 

710-7x1 

V 

The most obscure of the Visigoth 
kings. Egica and Witiza ap- 
pear to have continued tne 
struggle with the nobles, by 
whom Rodcric was tumultu- 
ously elected, in opposition to 
Witiza’s son Actula. 


Early kings of the Christian north-west of Spain, of uncertain 
chronology and relationship : — 


Pelayo , 

718-737 

Elected as " king of the Goths.*' 

Favila . 

737-739 

Brother of Pelayo. 

Alphonso I. . . 

739-757 

Son-in-law of Pelayo. 

Froila . . 

757-768 

Son of Alphonso I. Murdered by 
his brother. 

Aurelio , . . 

768-774 

Brother or cousin. 

Silon . . 

774-785 

Brother-in-law of Aurelio. 

Maurecat . . 

785-789 

Bastard son of Alphonso I, 

Bermudo . . 

789-792 

Called the Deacon, descendant of 
Alphonso I., reigned for a very 
short time, and retired to a 
religious house. 

Alphonso II. . 

792-842 

Called the Chaste, son of Froila. 
Was perhaps chosen in opposi- 
tion to Bermudo. 

Ramiro I. . 

842-850 

Son of Bermudo the Deacon. 

Ordofto I. . . 

850-866 

Son of Ramiro. 

Alphonso III. . 

1 866-914 

Son of Ordofio. 
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Period of the small kii\gdoms, unions, separations and reunions; 
the sons of Alphonso III. having rebelled, and forced a division of 
the kingdom near the close of the king's reign : — 


Garcia . . 

910-913 

Took Leon, which then included 
Bardiilia, or Castile, as the 
eldest son. 

Ordofio 11. , 

915-923 

Second son; became king in 
Gallicia which included north- 
ern Portugal and acquired 
Leon on the death of his 
brother Garcia. 

Fruela . . . 

923-924 

Third brother; held Asturias, and 
was king of all north-west for 
a short time alter death of 
Ordofio. 

Alphonso IV. . 


Son of Orflofto; became a monk at 
Sahagun, and w'as succeeded 
by his brother Ramiro. 

Ramiro 11. . 

93 i- 95 <' 

In his reign Castile broke away 
from Leon, under the count 
Fenian Gonzales. 

Ordofio 1 IT. . 

950-955 

Son of Ramiro. 

Saneho 1., '* The 
Fat." 

955-907 

HaK brother of Ordofio III. and 
son of Ramiro J 1. by his .second 
marriage with a daughter of 
Saneho Abarca ot Navarre. 
Was driven out by his nobles, 
in alliance with Fernan Gon- 
zales, count of Castile, and 
restored by the caliph. The 
rebels put Ordofio, son of 
Alphonso IV., on tlie tlironc lor 
a time. 

Ramiro HI. 

967-9«2 

Son of Saneho. Succeeded us a 
boy. His reign w’as a period oi 
anarchy. 

Bermudo IL, 

" The Gouty " 

982-999 

Son of Ordofio III., was supported 
against his cousin Ramiro Hi. 
by the nobles, and was placed 
on the throne by the Hajib 
Mansur. 

Alphonso V. . 

999-1027 

Son of Bermudo. Bogan the 
restoration of the kingdom after 
the period of anarchy, and 
subjection to the caliphate. 
Killed at siege of Viseu. 

Bermudo HI. . 

1027-1037 

Son of Alphonso V.; was killed 
in battle at Tamaron with 
Ms brother-ill-law Ferdinand, 
count and then first king of 
Castile. 

Fernando 1., or 
Ferdinand. 

1027-1065 

Son of Saneho el Mayor of 
Navarre, king of Castile by 
right of his mother, and of 
Leon and Gallicia by the sword. 


Counts of Castile 

The counts of Castile began, as a body, and not as a line of chiefs, 
in the reign of Alphonso the Chaste (789-842). They strove for 
independence from the firsthand when one count had replaced several 
they acliieved it. 


Fernan Gonzales 

923-968 

Made himself independent of 
Leon. One of his daughters 
married Ordofio III. of Leon. 
By a second marriage with a 
daughter of Saneho Abarca of 
Navarre he had a son and 
successor. 

Garcia Fj^andez 

968-1006 

Son. 

Saneho Garcia . 

1006-1028 

Son. 

Garcia , . 

1028 

Murdered. Ca.stiie then passed 
to Garcia's sister, the wife 
of Saneho el Mayor of 
Navarre. 


Early Kings of Navarre 

The early history of Navarre has been overlaid with fable, and with 
pure falsification, largely the work of the Benedictines of San Juan 
de la Pefia near Huesca. Their object was to prove the foundation 
of their house by a king of Navarre, Aragon and Sobrarbe, in the gth 
century. They were helped by the patriotism of the Aragonese, who 
wished to give their kingdom an antiquity equal to that of Leon, 
Hence much pure invention, bolstered up by forgery of charters, 
falsification of genuine ones, and construction of imaginary pedigrees. 


Saneho Abarca, 
i.e. Brogues 


906-920 


Garcia Sanchez . 
Saneho Garcia . 
Garcia Sanchez . 
“The Trembler" 


926-966 

966-993 

993-1000 


Saneho el Mayor 


1000-1035 


Garcia HI. 


io35-if>54 


Saneho IV. 


1054-1076 


Made himself independent king 
at Pamplona. He fought with 
the Carolingian counts of the 
marches, and in iilliance with 
the Spanish Mahomniedan Beni 
Casi of Saragossa. 

Very obscure. The most un- 
doubted piTsonality of the 
time is 'I'ota ('Pheuda), widow 
of Saneho Abarca, who gov- 
erned for her son and whose 
danght(‘rs were married to tht? 
kings of Leon and counts of 
Castile. 

Son of " The Trembler." He 
married a daughter of Saneho 
Garcia, count ol Castile. On 
the murder ol Garcia, the last 
count, he took Castile by right 
of his wife. He inherited, or 
acquired, siiperiorily ovlt the 
cenlral Pyrenean regions ol 
Aragon and Sobrarbe. He di- 
vided his various dominions 
Navarre to Garcia, Castile to 
Fernando, Sobrarbe 10 r.on/alo, 
and Aragon to Kainiro San- 
chez, a natural son. 

Killed in battle with his brother 
Fernando of Castile and Leon 
at Atapuerca. 

Son. Murdered by his natural 
brother Kamon at Peftalen. 
The Navarrese then chose 
Saneho Ramirez of Aragon as 
king. The kingdoms remained 
united till 1134. 


Historic kingdom of Aragon : — 


Ramiro Sanchez 

10.35-1067 

Natural son of Saneho el Mayor 
of Navarre, wdio on the death 
of his legitimate brother Gon- 
zalo, annexed Sobrarbe. The 
kingdom of Sobrarbe lasted 
only during the life of Gonzalo. 

Saneho I. 

1067-1094 

Son of Ramiro. Was killed 
while besieging Huesca. 

Pedro I. . . . 

T 094-1 102 

Son of Saneho. 

Alphonso L“The 
Battler." 

1102-1134 

Second son of Saneho. He took 
Saragossa from the Moors, and 
was married to Urraca, queen 
of Castile and Leon. 

Ramiro H. . 

I I 34-1 137 

Tliird son of Saneho. A monk, 
who was exclaustrated after 
the death of Alphonso, but re 
turned to the cloister on the 
birth of his daughter Petronilla, 

Petronilla . . 

1137-1164 

Married to Ramon Berhngucr, 
count of Barcelona, who be- 
came king by right of his wile. 


Tee Early Counts of B/^celona 
In the last years of the 8th and beginning of the 9th century, 
Charlemagne and Louis the Pius began conquering the north-east 
of Spain, which the Arabs had occupied as early as 713. By 81 1 
the Franks had conquered as far as Tortosa and Tarragona. The 
territory gained was called the Marca Hispanica, and was governed 
by counts of Roussillon, Ampurias, Besaltu, Barcelona, Cerdefia, 
Pallars and Urgell. They became independent during the decadence 
of the Carolingians. The supremacy was acquired gradually by the 
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countss of Barcelona who became independent with 'Wilfred I. by 
874. He and his immcxliate descendants gradually subdued the 
other counts. They suflered much from the inroads of Mansur in 
the loth century, but on the decline of the caliphate, they took part 
in the general advance. 


Berenguer Ramon I. 

1018-1033 

Held Barcelona, Vich and 
Manresa with land con- 
quered from the Moors to 
the south. 

Ramon Berenguer, . 
The Old." 

1035-1076 

Son. His father had divided 
his jios.sessions between 
his widow and all his sons, 
but Ramon Berenguer 
reunited them by force. 
He left his dominion to be 
held in common by his 
two sons. 

Ramon Berenguer II. 
and 

Berenguer Ramon Tl. 

1076-1082 

1076-1082 


Kamon Berenguer II. Caji 
(Tostops (" Tow >*ow ' ) 
w'as murdered by Beren- 
guer Ramon 11 ., whose 
end is unknown. 

Ramon Berenguer . 

1 

J082-TT31 

Son of Ramon Berenguer 11 . 
By his marriage with 
Aldonza or Douce of Pro- 
vence he acquired territory 
in south-eastern France. 
He inherited or .subdued 
all the oilier countsliips of 
Catalonia, excejit Peralada. 

Ramon Berenguer . 

1131-1162 

Son. Inherited the Spanish 
possessions of his father, 
the French going to a 
brother. Was betrothed 
to Petronilla of Aragon, 
and married her in 1150, 
b(‘coming king of Aragon. 


Second period of tlic union, disunion an<l reunion of Castile and 
Leon from Fernando 1 . to Fernando III. Fernando I. divided his 
dominions among his three sons : to Sancho, the eldest, Castile; 
to Alfonso, the second son, Leon; to Garcia, the third son, Gallicia. 


Sancho II. . 

1065-1072 

He expelled Alphonso and Garcia, 
reuniting the three kingdoms. : 
Murdered at Zamora. 

Alphonso VI. 

1065-1109 

Returned from exile, obtained all 
the three kingdoms, and im- , 
jirisoned Garcia for life. 1 

Urraca . 

1109-1126 

Daughter of Alphonso VI., and 
widow of Raymond of Bur- 
gundy. 

Alphonso VI I . . 

1126-1157 

Son. Recognized as king in 
Gallicia during his mother's 
life. Divided his kingdoms 
between liis sons; to the elder 
Sancho, Castile, to the younger, 
Fernando, Leon. 

Sancho III. . 

1157-1158 

In Castile. * 

Fernando IL 

1157-1188 

In Leon. 

Alphonso VIII. . 

1158-1214 

Castile. Son of Sancho III. 

Alphonso IX. . 

1188-1230 

Leon. Son of Fernando II. Is 
numbered IX. because he was 
junior to the cousin Alphonso 
of Castile. 

Heniy^ I. 

1214-12x7 

Castile. Son of Alphonso VIII. 

Berengaria . 

1217 

Daughter of Alphonso VIII. 
Married to Alphonso IX, of 
Leon, but the marriage was 
declared uncanonical by the 
pope. The children were de- 
clared legitimate. Berengaria 
resigned the crown of Castile 
to her son Fernando by the 
uncanonical marriage with 
Alphonso IX. of Leon. 

Fernando 111 * . 

1217-1252 

Inherited Leon on the death of 
his father Alphonso IX., and 
united the crowns for the last 
time, in 1230. 


Castile and Leon till the Union with Aragon 
Fernando III. was king of Castile and Leon from 1230 to M52. 


Alphonso X. 

1252-1284 

Sancho IV. . . 

1284-1295 

Ferdinand TV. . 

1295-1312 

.■\lphonso XI. . 

1312-1350 

Peter "The Cruer' 

T 350-1 3 f >9 

Henry IL . . 

1369-1379 

John 1 . . . . 

1379-1390 

Henry 111 , . . 

1390-1406 

John II. 

1406-1454 

Henry IV. . . 

1454-1474 

Isabella . . . 

M75-L504 


Aragon, from the union with 
with CAstile : — 


Lldest son of Fernando III. 

Second .son of Alphonso X. Was 
preferred to the sons of his 
elder brother Ferdinand de la 
Cerda, who died in Alphonso 's 
lifetime. 

Son of Sancho. 

Sun of Ferdinand IV. 

Son of Alphonso XI. 

Natural son of Alphonso IX. 
He dejiosed ancf murdered 
Peter, and founded the line of 
the new kings. 

Sun of Henry 11 . 

Son of John 1 . 

Son of Henry III. 

Son. The legitimacy of the 
daughter ol his second marriage 
was not recognized, and the 
crown of Castile passed to his 
si.ster, who married Ferdinand 
of Aragon. 'Phe marriage 
united tlie crowns in 1479. 

c county of Barcelona, to thiTunion 


Alphonso II. 

1162' 11 yO 

Peter IL . . 

James I., "The 
Conqueror." 

1196-1213 

1213-1276 

Peter III. . . 

1276-1285 

Alphonso III. . 

1285-1291 

James 11 . . 

1291-1327 

Aljihonso IV. . 
Peter IV. 

1327-1336 

1330-1387 

John L . . . 

1387-1395 

Martin . . . 

1395-1410 

Ferdinand L . 

X412-141O 

Alphonso V. 

1416-1458 

John II. , . 

1458-1479 

Ferdinand 1 1 . . 

1 ‘ 

1479-1510 


Son and successor of Petronilla 
and Hamon Berenguer IV. 
Recovered the Proven^-al pos- 
sessions of Ramon Berenguer II. 

Son. Killed at Muret. 

Son. Conquered the Balearic 
Islands and Valencia. Left the 
islands to his son James, from 
whom the title passed in succes- 
sion to Sancho (d. 1324), his 
eldest son, to Sancho 's nephew 
James (d. 1349), and to another j 
James, his son (d. 1375); but! 
the actual jiossession was re- 1 
covered by the elder line before | 
the extinction of the younger 
branch. 

Eldest son. Conquered Sicily, 
claimed by right of his wife 
Constance, daughter of Man- 
fred of Beneventum. 

Eldest .son. Succeeded to Spanish 
possessions. 

Second son of Peter III. He had 
succeeded to Sicily, but re- 1 
signed liis rights, which were! 
then assumed by liis brother 
Frederick, who founded the 
Aragonese line of kings of 
Sicily. 

Son of James II. 

Finally rcannexed the Balearic 
Islands. 

Son by the marria^ of Peter IV. 
with his cousin Eleanor of the 
Sicilian line. 

Younger brother of John L His 
son Martin was chosen king of 
Sicily, but died in 1409. The 
male line of the kings of Aragon 
of the House of Barcelona ended 
with Martin. 

Second son of Eleanor, sister of 
Martin, and wife of John L of 
Castile. Succeeded by choice 
of the Cortes. 

Son. Spent most of his life in 
Italy, where he was king of 
Naples and Sicily. 

Brother of Alphonso V., whom he 
succeeded in the Spanish pos- 
sessions, and Sicily, but not in 
Naples. 

I Son. His marriage with Isabella 
1’ntU‘vl the crowns. 
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Navarre till the conquest of Ferdinand the Catholic ; — 
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Kings of United Spain [continued) 


[HISTORY 


Garcia TV. . . 

1134-1150 

A descendant of Sancho cl 
Mayor. Elected by the Navar- 
rosc on the death of Alphonso 
of Aragon without issue. 

Sancho VI. , called 
“ The Wise ’’ 

1150-1x94 

Son. Father of Berengaria, wife 
of Richard Coeur de Lion. 

Sancho VII 

1194-1234 

Son. Died without issue. 

Theobald 1. 

1234-1253 

Husband of Blanche, daughter 
of Sancho “ The Wise.'^ 

Theobald H. . 

I 253-12 70 

Son. J )ied without issue. 

Henry I. . . 

1270-1274 

Brother. 

Jeanne 1. 

Jeanne TI. . . 

1274-1305 

1328-1349 j 

Daughter, wdfc of Philip IV. of 
France. Navarre was now 

absorbed in France, and so 
remained till 1328, when on 
the death of Charles IV. of 
France, the last of the house 
of Hugh Cajiet, it passed to 
his niece Jeanne, daughter ot 
Louis X., and wife of Philip, 
count of Evreux. 

Charles II., called 
“ The Bad ’’ 
Charles UT.," The 
Noble ’’ 1 

i.^49-i3«.7 1 
1387-1425 1 

Son. Those two kings were much 
conccmcd with France, and 
little with Spain. 

John 1. of Aragon 

i 

1 

1425-1479 

King of Navarre by right of his 
wife Blanche, daughter ol 
Charles III. On his death 
Navarre passed to his daugh- 
ter by Blanche, Eleanor, 
widow of Gaston IV., count 
of Foix. She died in the 
same year as her father, and 
Navarre passed to her grand- 
son, Francis Phoebus. 

1 

1 

Francis Phoebus 

Catherine . 

i 

1479-1483 1 

1483-1514 1 

Died without issue, and was 
succeeded by his sister, the 
wife ol Jean D'Albret. The 
Spanish part of Navarre was 
conquered by Ferdinand the 
Clatholic m 1512. | 
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Joan, " The Mad ” 

— 

1504-T520 

Daughter ot Isabella, whom she 
succeeded in Castile, with her 
husband Philip I., of Habsburg. 
After his death, her father 
Ferdinand was guardian and 
regent. 

Charles I. in 
Spain 

1516-1556 

Son of Joan. Was recognized as 
king with his mother; elected 
to the empire as Charles V. 

Philip II. . . 

1556-1598 

Son. Succeeded on abdication of 
Charles V. 

PhiUp III. . . 

1598-1621 . 

Son. 

Philip IV. , . 

1621-1665 

Son, 

Charles 11. . . 

1665-1700 

Son. Died without issue. 

Pliilip V. . . 

i 

1 

1700-1746 

i 

1 

1 

Succeeded by the will of Charles 
II., as grand.son of Maria Tere- 
sa, daughter of Philip IV., and 
of Louis XIV., king of France. 
With him began the line of the 
Spanish Bourbons. He abdi- 
cated for a few months in 1 724- 
1 1725 in favour of his son Louis, 

but resumed the crown when 
Louis died. 

Ferdinand VI. . ' 


Son by Philip V.’s first marriage 
with Maria Louisa of Savoy. 
Died without issue. 

Charles III.. . j 

1739-1788 

Brother. Son of Philip V. by his 
second marriage with Elizabeth 
Famese. 

Charles IV. . . j 

1788-;i8o8 

Son. He abdicated under pres- 
sure in 1808 in favour of his 
son Ferdinand, and then re- 
signed his rights to Napoleon, i 


Ferdinand VII. 

1808-1833 

Was proclaimed king on the 
forced abdication of his father. 
Remained a prisoner in France 
during the Penin.sular War. He 
repealed the Salic Law estab- 
lished by Philip V. 

Isabella 11. . . 

1833-1868 

Daughter. Her .succes.sion was 
resisted by her uncle 1)od 
Carlos, and the Carlist Wars 
ensued. Deposed. 

Alphonso XII. 

1875-1885 

Son. His mother abdicated in 
his favour and he was re- 
stored. 

Alphonso XTTT. 

1886- 

Born after his father’s death. 


(IXH.) 


Bmuor.nAPHY.— (i) Sources'. There are several published collec- 
tions of sources for Spanish history. Of these the oldest is R. 
Belus, Rerum hiypanicarum sertpiores aliquot in bibliotheca Roberti 
Hell ^ vols. fob (Frankfort, 1579 1581). In 1740-1732 "was pub- 
blished at Madrid J. A. de Crou y Bertodano's Cokccion de los 
tratados de paz, aliansa, ncutralidad, garanzta, proteccion, treguia y 
mediae ion, S-c., qua han hccho los reyes de l:s/>ai)a con los pueblos, 
repubticas y deinas potencias y otras partes del mondo, in 12 vols. 
folio. A Colcccion de documenio'i inhlitos para la historia de Espagna, 
by Pidaland others, whs published in 65 vols. (Madrid 1842-1870), 
In 1851 the Royal Academy of blislory of Madrid began the jnib- 
hcation of its Memorial hiiiorica espaiiul, a collection of documents, 
cS:c. See also Dionisio Hidalgo, Viccionario general de bibliugrafia 
espailola, 7 vols. (Madrid, i8(i2-i88i). 

(2) The standard general history of Spain written by 

a Spaniai'd is that of Don Modesto Lafuente 111 30 volumes 
(1850-1807; new ed., by Valera, 22 vols., Barotdona, 1888). It was 
wriltcn belore the mcdit val period had been jiroperly investigated, 
is wordy, and largely .sj)oilt by displays of national vanity. A later 
and more critical writer of nearly tin* samt5 name, Don Vicenti* de 
la Fiiente, has published vahiabh* J'.studios criiicos sobre la historia 
y el derecho de Aragon (1 884-1886). No satisfactory general history 
ot Spain lias been written by a ton‘ign(^r. The best is that of M. 
Roinoy, Histoire d'Espagne (1S43). Don Rafael Altamira has pub- 
lished an Historia de Espafia y de la civihzacion espailola (2 vols., 
Barcelona, 1900 1002), 111 wliich he sums up the results of later 
research. Among older writers Juan de Mariana, who ends with the 
Catholic sovereigns, j>rofesse(lly took Livy as a model, and wrote a 
line example ol a rhetorical liistory published in Latin (i592-t() 09), 
and then in Spanish translated and largely re-written by liimseli. 
It was continued to iboo by Minima. An Lngli.sli translation, with 
supplements, was published by Captain J. Stephens in 1699. The 
Anales de Aragon of (ieronimo Zurita (t()To) are very far superior 
to the history of Mariana in criticism and research. The gri'at .school 
of Spanish historians dit^l out with the other glories ol the nation 
in the 17th century. The later jieriods have been indifferently 
treated by them, but Don Antonio Ccinovas del Castillo published 
some valuable studies on the later Austrian dynasty under the title 
Estudios del reinado de Felipe IV. (1889). The reader may also 
consult — for the earlier period — Florian de Ocampo and Ambrosio 
de Morales, whose combined works are known as the Crdnica general 
deEspaila (fol. editions,! 543-1 586, republished in 10 small volumes at 
Madrid , 1 791-1 792). This was continued by Prudencio de Sandoval, 

, bi.shop ol Tiiy and afterwards of Pampeluiia, under the title of 
Hist, de los reyes de (Seistilla y de Leon : Fernando l.-Aionso VII. 
Both ancient and later times are dealt with in the Historia general 
de Espaila, escrita por individuos de la real academia de la historia 
(Madrid, 1892 sqq.)- - a series of studies by different hands; that on 
the reign of Charles III., by Seftor Manuel Danvila, is very valuable 
for the later i8th century. An account of the troubled years of the 
igth century has been written by Don Antonia Pirala, Historia 
coHtempordnea (1871-1879). The latest general history of Spain is 
Don Rafael Altamira y Crevea's Historia de EspaHa y de la cimlizacidn 
espaHola (3 vols., Barcelona, 1902-1906). The standard authority for 
theMahornmedan side of Spanish history is the Histoire desMusulmans 
d*Espagne, 7 ij-jjio, by K. P. A. Dozy (4 vols., Leiden, i86f). It 
requires to be supplemented by Don Pascual dc Gayongos’s transla- 
tion of A1 Makkari's History of the Mahommedan Dynasties in Spain 
(1840-1843) and by Sohor Francisco Codera's Decadencia y desajyari- 
cibn de los Almoravides en EspaHa (Saragossa, 1899), and Estudios 
criticos de hist, arabe espaHola (ibid., 1903). Sec also Stanley Lane 
Poole, The Moors in Spain (" Story of the Nations " Series, 1887), 
and S. P. Scott, Hist, of the Moorish Empire in Europe (3 vols., 
Philadelphia and London, 1904). Otlicr English works, on general 
Spanish mstory, are Martin A. S. Hume’s Spain, Greainess and 
Decay, I4jg-iy88 (Cambridge, 1898) and Modem Spain, TfS8- 
iSg8 (“Story of the Nations “ Series, 1899), and Butler Clarke’s 
Modern Spain, i8i^-‘j8g8 (Cambridge, 1900). Excellent summaries 
of Spanish history year by year are published in the Annual 
Register. 
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The Spanish Language 

The Iberian Peninsula is not a linguistic unit. Not to speak 
of the Basque, which still forms an island of some importance in 
the north-west, three Romance languages share this extensive 
territory : (i) Portuguese-Galician, spoken in Portugal, Galicia, 
and a small portion of the province of Leon; (2) Castilian, 
covering about two-thirds of the Peninsula in the north, centre, 
and south ; (3)’Catalan, occupying a long strip of territory to the 
east and south-east. 

These three varieties of the Romana rustica are marked off 
from one another more distinctly than is the case with, say 
the Romance dialects of Italy; they do not interpenetrate one 
another, but where the one ends the other begins. It has only 
been possible to establish at the points of junction of two 
linguistic regions the existence of certain mixed jargons in which 
certain forms of each language are intermingled; but these 
jargons, called into existence for the necessities of social relations 
by bilinguists, have an essentially individualistic and artificial 
character. The special development of the vulgar Latin tongue 
in Spain, and the formation of the three linguistic types just 
enumerated, were promoted by political circumstances. From 
the 9th century onwards Spain was slowly recaptured from the 
Mahommedans, and the Latin spoken by the Christians who had 
taken refuge on the slopes of the P>’renees was gradually carried 
back fhe centre and ultimately to the south of the Peninsula, 
whence it had been driven by the Arab invasion. Medieval 
Spain divides itself into three canquisias — that of (Castile (much 
the most considerable), that of Portugal, and that of Ar^on. 
If a given province now speaks Catalan rather than Castilian, 
the explanation is to be sought simply and solely in the fact 
that it was conquered by a king of Aragon and peopled by his 
Catalan subjects. 

I. Catalan . — This domain now embraces, on the mainland, 
the Spanish provinces of Gerona, Barcelona, Tarragona and 
1 /rida (the old principality of Catalonia), and of Castellon de- la 
Plana, Valencia and Alicante (the old kingdom of Valencia), 
and, in the Mediterranean, that of the Balearic Islands (the^ old 
kingdom of Majorca). Catalan, by its most characteristic 
features, belongs to the Romance of southern France and not to 
that of Spain; it is legitimate, therefore, to regard it as imported 
into Spain by those Hispani whom the Arab conquest had driven 
back beyond the mountains into Languedoc, and who in the 
9th century regained the country of their origin; this conclusion 
is confirmed by the fact that the dialect is also that of two 
French provinces on the north of the Pyrenees — ^Roussillon and 
Cerdagne. From the 9th to the 12th century Catakin spread 
farther and farther within the limits of Catalonia, properly so 
called; in 1229 it was brought to Majorca by Jaime el Con- 
quistador, and in 1238 the same sovereign carried it to Valencia 
also. Even Murcia was peopled by Catalans in 1266, but this 
province really is part of the Castilian conquest, and accordingly 
the Castilian element took the upper hand and absorbed the 
dialect of the earlier colonists. The river Segura, which falls 
into the Mediterranean in the neighbourhood of Orihuela, a 
little to the north of Murcia, is as nearly as possible the southern 
boundary of the Catalan domain ; westward the boundary coin- 
cides pretty exactly with the political frontier, the provinces 
of New Castile and Aragon not being at all encroached on. 
Catalan, which by the leunion of Ar^on and the countship 
of Barcelona in 1137 became the official language of the 
Aragonese monarchy — ^although the kingdom of Aragon, consist- 
ing of the present provinces of Saragossa, Huesca and Terud, has 
always been Castilian in speech — established a footing in Italy 
also, in all parts where the domination of the kings of Aragon 
extended, viz. in Sicily, Naples, Corsica and Sardinia, but it 
has not maintained itself there except in a sir^lc district of the 
last-named island (Alghero); every where else in Italy, where it 
was not i^ken except by the conquerors, nor >vritten except in 
the royal chancer}^ it has disappeared without leaving a 
trace. 

In the 13th century the name given to the vulgar tongue of 
eastern Spain was Catdanesch (Catdlaniscus) or Catald \Catd- 
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/awwi)— the idiom of the Catalans.^ By Catalanescb or Catala 
was understood, essentially, the spoken language and tl^e lan- 
guage of prose, while that of poetry, with a large admixture of 
ftovenyal forms, was early called Lemosi, Limosi or language 
of Limousin — Catalan grammarians, and particularly the most 
celebrated of them, Ramon Vidal de Besalu, having adopted 
Lemosi as the generic name of the language of the troubadours. 
These grammarians carefully distinguish the vulgar speech, or 
pla Catald, from the refined trobar idiom, which originally is 
a modified form of Proven9al. Afterwards, and especially in 
these parts of the Catalan domain outside of Catalonia which 
did not acknowledge that they derived their language from that 
province, Lemosi received a more extensive signification, so 
as to mean the literary language in general, whether of verse 
or of prose. To this hour, particularly in Valencia and the 
Balearics, Lemosi is employed to designate on the one hand the 
old Catalan and on the other the very artificial and somewhat 
archaizing idiom which is current in the jocks florals ; while the 
spoken dialect is called, according to the localities, Valencia 
(in Valencia), Majorqw and Menorqui (in Majorca and Minorca), 
QT Catald (in Catalonia); the form Catalanesch is obsolete. 

Theprincipal features wliich connect Catalan with the Romance 
of France and separate it from that of Spain arc the following: 
(i) To take first its treatment of the final vowels — Catalan, 
like French and Provencal, having only oxytones and paroxy- 
tones, does not admit more than one syllable after the tonic 
accent t thus anima gWos arma, camera gives cambra. All the 
proparox}'tones of modern Catalan are of recent introduction 
and due to Castilian influence. Further, the only post-tonic 
Latin vowel preserved by the Catalan is, as in Gallo-Roman, 
a : mare gives mar, gratu (s) gives grat, but anima gives arma ; 
and, when the word terminates in a group of consonants requir- 
ing a supporting vowel, that vowel is represented by an : 
arb{o)rem, Cat. abre (Prov. and Fr. arhre, but Cast, drbol) ; 
po^u)l(us), Cat. poble (Prov. poble, Fr. peuple, but Cast, pueblo) ; 
sometimes, when it is inserted between the two consonants 
instead of being made to follow them, the supporting vowel is 
represented by an 0 : esedndol (scandalurn), frevol (frivolus), 
ctrcol (circulus). In some cases a post-tonic vowel other than 
a is preserved in Catalan, as, for example, when that vowel 
forms a diphthong with the tonic (De«,Deus; Ebriu, Hebreus); 
j or, again, it sometimes happens, when the tonic is followed by an 
i in hiatus, that the i persists (diluvi, diluvium; servici, ser- 
V i c i u m ; Idbi, Id b i u m ; cm, c e r e u s) ; but in many cases these 
ought to be regarded as learned forms, as is shown by the exist- 
ence of parallel ones, such as servey, where the atonic * has been 
attracted by the tonic and forms a diphthong with it {servici, 
servii, servey). What has just been said as to the treatment 
of the final vowels in Catalan must be understood as applying 
only to pure Catalan, unaltered by the predominance of the 
Castilian, for the actual language is no longer faithful to the 
principle we have laid down; it allows the final 0 atonic in a 
number of substantives and adjectives, and in the verb it now 
conjugates canto, temo, sento — thing unknown in the ancient 
language. (2) As regards conjugation only two points need 
be noted here : {a) it employs the form known as the inchoative, 
that is to say, the lengthening of the radical of the present in 
verbs of the third conjugation by means of the syllable ex or ix, 
a proceeding common to Italian, Walachian, Provencal and 
French, but altogether unknown in Hispanic Romance; {b) 
the formation of a great number of past participles in which the 
termination is added, as in Provengal, not to the radical of the 
verb, but to that of the perfect : iingut from tinch, pogut from 
pock, ennegut from conech, while in Castilian tenido (formerly 
als'^ tenudo), podido, conocido, are participles formed Lorn the 
infinitiveu 

As for features common to Catalan and Hispanic (Castilian 
and Portuguese) Romance, on the other hand, and which are 
unknown to French Romance, only one is of hpportance; the 
conservation, namely, of the Latin u with its original sound, 
while the same vowd has assumed in French and Provengal, 
^ The otigia of the name CAtalanuM is unknown. 
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from a veiy early period— earlier doubtless than the oldest 
existing monuments of those languages — a labio*palatal pro- 
nunciation (w). It is not to be supposed that the separation of 
Catalan from the Gallo-Roman family occurred before the 
transformation had taken place; there is good reason to believe 
that Catalan possessed the w at one time, but afterwards lost 
it in its contact with the Spanish dialects. 

Catalan being a variety of the lan^ue d^oc, it will be con- 
venient to note the peculiarities of its phonetics and inflexion 
as compared with ordinary Proven9al. 

Tonic Vowels. — With regard to a, which is pronounced alike in 
open and close syllables {amar, a m are; abre, arbor), there is 
nothing to remark. The Latin c, which is treated like i, gives 
soimdirnes close, sometimes open. On this point Catalan is more 
hesitating tlian Provencal; it does not distinguish so clearly the 
pronunciation of e according to its origin; while e (f) is capable of 
yielding an open e, the ^ is often pronounced close, and the poets 
have no difficulty in making words in e close and in e open rhyme 
together, which is not the case in Provcn9al. The Latin i never 
yields ie in Catalan as it docs in French and occasionally in Pro* 
ven9al; s e d e t becomes seu (where u represents the final d), 
p e d c m makes peu, and e g o in some words whore the tonic g 
IS followed by a syllable in which an i occurs, it may become t (tV, 
h 6 r i; wig, m ? d i n s; mils, m S 1 i u s) ; and the same holds good 
for 5 in a similar situation (cm, c 6 r i n s, c 6 r e u s; fiya, f 6 r i a), 
and for c in a close syllable before a nasal {eximpli, exemplum; 
mintrd for mentivl, gtnt for gent). 1 tonic long and i short, when in 
hiatus with another vowel, produce i {amich, amicus; via, v i a). 
O tonic long and o short arc represented by o close and o open 
{amor, a m o r o m; poble, p o p u 1 u s). 0 short is never diphthong- 
ized into uo or uc; such a treatment is as foreign to Catalan as the 
diphthongization of g into ie. Just as e before a syllable in which 
an i occurs is changed into i, so in the same circumstances o becomes 
u {full, folium; vull, v o 1 i o for v o 1 e o) and also when the ac- 
cented vowel precedes a group of consonants like and the like 

{ull, o c ' I u s; escull, s c op ' 1 u s). Latin u persists with the Latin 
pronunciation, and, as already said, does not take the Franco- 
Provcn^al pronunciation il. Latin au becomes o {cosa, c a u s a; or, 
'u u r u m) ; Old Catalan has kept the diphthong better, but possibly 
we should attribute the examples of au which arc met with in texts 
of the 13th and 14th centuries to the literary influence of Provence. 
Latin tia tends to become 0 {cor, q u a r e). 

Atonic Vowels. — As for the Latin post- tonic vowels already spoken 
of, it remains to be noted tliat a is often represented in writing by 
e, especially before s\ in old Catalan, the substantives, adiectives 
and participles readily form their singular in a and their plural in 
es ; arma, armes (a n i m a, a n i ra a s) ; bona, bones (b o n a, b o n a s) ; 
amada, amades (a m a t a, a m a t a s). This ^ is neither open nor 
close, but a surd e the pronunciation of which comes very near a. In 
the same way the supporting vowel, which is regularly an e in Cata- 
lan, is often written a, especially after r {abra, ar b o r c m; astra, 
a s t r u m; para, p a t r e m) ; one may say tliat in the actual state 
of the language post-tonic e and a become indistinguishable in a 
surd sound intermediate between the French a and mute e. Before 
the tonic the same change between a and c constantly takes place; 
one finds in manuscripts enar, emor for anar, amor (the same extends 
even to the case of tne tonic syllabic, ten and sent from t a n t u m 
and sanctum being far from rare), and, on the other hand, antre, 
arrar, for enire, errar. I atonic is often represented by e even when 
it is long {vehi, vicinus). 0 atonic dose, which in genuine 
Catalan exists only before the tonic, has become u; at the present 
day truvar, cuntradir is the rea-l pronunciation of the words spelt 
trovar, contradir, and in the final syllables, verbal or other, where 
under Castilian influence an 0 has come to be added to the normal 
Catalan form, this 0 has the value of a k : trovo (genuine Catalan, 
irop) is pronounced trovu\ bravo (genuine Catalan, brau) is pronounced 
bravti. U atonic keeps its ground. 

The only strong diphthongs of the spoken language are di, du 
(rather rare), iu, 6 i, du, Hi, uu. Ai produced by a -f- t or by 
a -f a palatal consonant lias for the greater part of the time become 
an e in the xnodem language; factum has yielded fait, feit, and then 
fet, the last being the actual form; arius has given er alongside of 
aire, ari, v/hich are learned or semi-leamed forms. Of the two weak 
diphthon^^s id :nd ud, the latter, as has been seen, tends to become 
0 close in the atonic syllable, and is pronounced u : guaranta has 
become coranta, then curanta. After the tonic ua often becomes a 
in the Catalan of the mainland {ayga, aqua, llenga, lingua), 
while in Majorca it becomes 0 {aygo 'llengo). 

Consonants. — ^Final t readily disappears after nor I {tan, t a n t u m; 
aman. venin, partin, for amant, venint, &c.; mol, multum; ooul, 
o c u 1 1 u^) ; the i reappears in composition b^ore a vowel {fon, 
f o n t e m, but Font-alhd}, On the other hand^ a t without etymo- 
logical origin is frequently added to words ending in r {cart for car, 
quart ; mart for mar, mare; amart, ohirt, infinitive for amar, ohir), 
and even to some words terminating in a vowel {genit, i n g e n i u m; 
premit, p r e m i u m), or the addition of the f has taken place by 


assimilation to past participles in it. The phenomenon occurs also 
in Proven9al (sec Romania, vii. 107, viii. no). Median intervocal 
d, represented by s (i) in the first stage of the language, has dis- 
appeared : f i d e 1 i 8 gave fesel, then feel, and finally /r/; v i d 0 1 i s 
became vezets, then veets, vets and veu. Final d after a vowel lias 
produced u {peu, p e d c m; niu, n i d u m; mou, m o d u m) ; but 
when the d, in consequence of the disappearance of the preceding 
vowel, rests upon a consonant, it remains and passes into the 
correvsponding surd ; f r i g i d u s gives fred (pronounced fret). The 
group dr, when produced by the disappearance of the intermediate 
vowel, becomes ur {creure, credere; octure, occidere; veure, 

V i d c r e; seure, s c d e r c). Final n, if originally it stood between 
two vowels, drops away {bo, b o n u m; vi, v i n u m), but not when 
it answers to mn (thus donum makes do, but d o m n u m don ; 
s o n u m makes so, but s o m n u m son). Nd is reduced to n {de- 
manar, comanar for demandar, comandar). Assibilated c before c, t is 
treated like d] witliin a word it disappears after having been repre- 
sented for a while by s (1 u c e r e gives Uusir, lluhir\ r e c i p e r e gives 
rezehre, reehre, rebre) ; at the end of a word it is replaced by u {veu, 

V i c e m; feu, fecit). The group c'r gives ur, just like rfV {faure, 

jacere; naure, nocGre; plaure, placerc; but facer e, 
dicer e, ducere, make far {fer), dir, dur. Initial I has been 
preserved only in certain monosyllables (the article lo, los) ; every- 
where else it has bt'cn replaced by I mouill6e (Prov. Ih), which in the 
present orthography is written ll as in Castilian, but formerly used 
to be represented by ly or yl {lletra, 1 i 1 e r a; llengua, lingua). P 
readily disappears after m, like t after n {cam, c a m p u m; terns, 
t c m p u s). B is replaced by the surd p at the end of a word {trohar 
in the infinitive, but trop in the present tense) ; so also in the interior 
of a word wlien it precedeff a consonant {supvemr, s u b v c n i r e, 
sobte, sub 'to), median intervocalic / gives v {Estive, Ste- 
p ll a n u s) ; it has disappeared from p r o f u n d u Sj which yielded 
the form preon, then pregon {g being introduced to obviate the hiatus). 
V, wherever it has been preserved, has the same pronunciation as b; 
at the end of a word and between vowels it becomes vocalized into u 
{suau, s u a v i s; viure, v i v e r e). C guttural, written gu before e 
and i, keeps its ground as a central and as a final letter; in the 
latter position it is generally written ch {amich, a m i c u m ; jock, 
j o c u m). G guttural is replaced as a final letter by surd c {longa, 
but lonc\ trigar, but trick). Tj after a consonant gives ss {cassar, 
c a p t i a r c) ; between vowels, after having been represented by 
soft s, it has disappeared ^r a t i o n e m gave raz 6 , rayso, then rahd) ; 
at the end of every word it behaves like ts, tliat is to say, changes into 
u {preu, p r e 1 i u m) ; instead of ts the second person plural of the 
vero—a t(i)s, e t(i)s, il(i)s — now has au, after having had ats, ets 

its. Dj gives g between vowels {verger, y i r i d i a r u m), and c as a 
terminal (written either ig or tx : goig, g a u cl i u m, mig, milx, 
medium). Stj and sc before e and i, as well as x and ps, yield the 
sound sh, represented in Catalan by x {angoxa, angustia; 
coneixer, cognoscere; dix, dixit; mateix, mclipse), J 
almost everywhere has taken the sound of the French {jutge, &c.). 
Lj and ll give I mouill6e {U in the present orthography : pll, f i 1 i u m; 
consell, consilium; null, nullum). In the larger portion of 
the Catalan domain this I mouill6e has become y : almost everywhere 
py is pronounced for pll, consey for consell. Nj and nn give n 
mouili6e {ny in both old and modern spelling: senyor, seniorem; 
any, annum). Sometimes the ny becomes reduced to y; one 
occasionally meets in manuscripts with seyor, ay, for senyor, any, but 
this pronunciation has not become general, as has been the case with 
the y having its origin in //. Lingual r at the end of a word has a 
tendency to disappear when preceded by a vowel ; thus the infinitives 
a marc, tern ere, *legire are pronounced amd, temd, llegi. 
It is never preserved except when protected by the non-ctymological 
t zdready spoken of {llegirt or llegi, but never Uegir) ; the r reappears, 
nevertheless, whenever the infinitive is followed by a pronoun 
{donarme, dirho). Rs is reduced to s {cos lor cors, corpus). H is 
merely an orthograpliic sign; it is used to indicate that two consecu- 
tive vowels do not form a diphthong {veki, raho), and, added to c, 
it denotes the pronunciation of the guttural c at the end of a word 
{amich). 

Catalan, unlike Old Proven9al and Old French, has 
never had declensions. It is true that in certain texts (especially 
metrical texts) certain traces of case-endings are to be met with, as 
lor example Deus and Deu, amors and amor, clars and clar, forts 
and fort, tuyt and tots, abduy and abdos, senyer and senyor, emteraire 
and emperador; but, since these forms axe used convertibly, the 
nominative form when the word is in the objective, and the accusative 
form when the word is the subject, we can only recognize in these 
cases a confused recollection of the Proven9al rules known only to 
the literate but of which the transcribers of manuscripts took no 
account. Catalan, then, makes no distinctions save in the gender 
and the number of its nouns. As regards the formation of the plur^ 
only two observations are necessary, (i) Words which have their 
radical termination in n but which in the singular drop that n, resume 
it in the plural before 5 : homin-em makes ome in the singular and 
omens in plural ; asin-um makes ase and asens. (2) Words termi- 
nating in s surd or sonant and in x anciently formed their plural 
by adding to the singular the syllable es {bras, brasses; pres, preses; 
mateix, mateixes), but subsequently, from about the 13th century, 
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the Castilian influence substituted os, so that one now hears brassos, 
presos, mateixos. The words in ix, sc, st have been assimilated to 
words in s (x) ; from doscA we originally had the plural bosches, but 
now boscos; from trist, tristes, but now tristos. For these last in st 
there exists a plural formation which is more in accordance with the 
genius of the language, and consists in the suppression of the s before 
the t‘ from aquest, for example, we have now aide by aide the two 
plurals aquestos, in the Castilian manner, and aquets. The article 
IS lo, los (pronounced lu, lus in a portion of the domain), fern, la, les 
{las). Some instances of H occur in the ancient tongue, applying 
indifferently to the nominative and the objective case; A applying 
to the singular is also not wholly unknown. On the north-western 
border of Catalonia, and in the island of Majorca, the article is not 
a derivative from tile but from ipse (sing. masc. es or so, fern, sa; 
pi. masc. es, and .also ets, which appears to come from isios — ets for 
ests, like aquets for aquests — ^fem. sas). Compare the corresponding 
Sardinian forms su, sa, pi. sos, sas. On the pronouns it has only 
to be remarked that the modern language has borrowed from 
Castilian the composite forms nosaZfrfsand vosalires (pronounced also 
nosattros and nosatrus), as .also the form vo^td, vustS (Castilian usted 
for vuestra merced) . 

Catalan, and especially modern Catalan, has 
greatly narrowed the domain of the 2nd conjugation in € r e; a large 
number of verbs of this conjugation have been treated as if they 
belonged to the 3rd m § r c ; d e b e r e makes deure, v i d e r e, veure, 
and alongside of haber, which answers to h a b e r c, there is a form 
heure which points to h a b e r e. A curious fact, and one which has 
arisen since the T.sfh century, is the addition of a paragogic r to 
those infinitives which .are .accented on the radical; in a portion of 
the Catalan domain one hears cyeurer, veurer. Some verb.s originally 
belonging to the conjugation in 6 r e have passed over into that 
in ir ; for example t e n c r e gives tenir alongside of iindre, r e m a- 
n § r e romamr and romandre. In the gerundive .and in the present 
participle Catalan differs from Provcn9al in still distinguishing 
the conjugation in ir from that in er, re — saying, for example, 
sfnttni. As in Provencal, the past participle of a large number of 
verbs of the 2iid and 3rd conjugations is formed, not from the 
infinitive, but from the perfect Ipogut, volgut, tingut suggest tlio 
perfects poch, volch, tinch, and not the infinitives poder, voter, tenir). 
Jn the present indicative and subjunctive many verbs in ir take the 
inchoative form already described, by lengthening the radic^ in 
the three persons of the singular and in the third person of the plural 
by means of the syllable {isc). agrahir has the present indicative 
agraesch, agraheixes, agralmx, agrakeixen, the present subjunctive 
agraesca, -as, -a, ~an (or more usually now agraesqui, -ts, -1, -in). 
The old perfect of the conjugation in ar liad d (also xj in the ist pets, 
sing, and -d in the 3rd ; alongside of the -d, which is proper to Catalan 
exclusively, we also find, in the first period of the language, -et as in 
Provencal. Subsequently the perfect of the three conjugations has 
admitted forms in -r {a'mdres, amdrem, amdreu, atndren), derived 
from the ancient pluperfect amara, &c., which has held its ground 
down to the present day, with the meaning of a conditional in some 
verbs (one still hears fora, haguera). But the simple perfect is no 
longer employed in the spoken language, which has suljstituted for 
it a periphrastic perfect, composed of the infinitive of the verb and 
the present of the auxiliary anar : vaig pendre, for example, does not 
mean *' I am going to take," but " I have taken." The earliest 
example of this periphrastic perfect carries us back to the 1 5th cen- 
tury. The most usual form of the subj. pres, in spoken Catalan is 
that in -x for all the three conjugations (ami, -is, -i, -em, -eu, -in; 
iemi, 4 s, &c. ; senti, -is, &c .) ; it appears to be an abbreviation from 
-ia, and in effect certain subjunctives, such as edntia, timia, tinguia, 
vinguia (for cante, tema, tinga, vingia), evidently formed upon sia 
(subj. of esser), have been and still are used. The same 1 of the pre- 
sent subjunctive, whatever may be its origin, is stfll found in the 
imperfect : amds, -essis, -es, -essim, &c. 

Catalan Dialect of Alghero {Sardinia ), — As compared with that of 
the mainland, the Catalan of Alghero, introduced into this portion 
of Sardinia by the Aragonese conquerors and colonists, does not 
present any very important differences; some of them, such as 
they are, are explicable by the influence of the indigenous dialects 
of Sassari and Logudoro. In phonetics one observes — (i) the change 
of If into y as an initial before t {yitx, yigis; lego, legis), a change 
which does not take place in the Catalan of the mainland except in 
the interior, or at the end of the word ; (2) the frequent change of 
/ between vowels and of I after c, g, f,poTb into r {taura, tabula; 
candera, candela; sangrot, sin^iliunt; frama, flama). In conjugation 
there are some notable peculiarities. The ist pers. sing, does not 
take the 0 which continental Catalan has borrowed from Castilian 
{cant, not canto, &c.); the imp. ind. of verbs of the 2nd and 3rd 
conjugations has eva, iva instead of ia, a form w’hich also occurs in 
the conditional {cantariva, drumiriva ) ; the simple p^ect, of which 
some types are still preserved in the actual language {e.g. onigM, 
aghd), has likewise served for the formation not only ot the past 
participle but also of the infinitive {agher, habere, can only be ex- 
plained by ach, 3rd person of the perfect); the infinitives with r 
paragogic (oiurer, seurer, piourer) are not used {viure, seure, phwre 
instead) ; in the conjugation of the present of the verb essw or esser, 
the 2nd pers. sing. i»s formed upon the persons of the plural, while 


continental Catalan says eds (anciently 05/), as also, in the plural. 
sem, seu, instead of 50m, sov^, are to be noted; twiere has passed over 
to the conjugation in re (trenda^tendre), but it is at the same time 
true that in ordinary ^talan also we have tindrer alongside of tenir 
the habitual form; dicere gives not dir but diure, which is more 
regular. 

2. Castilian . — This name is the most convenient desig- 
nation to apply to the linguistic domain which comprises the 
whole of central Spain and the vast regions of America and 
Asia colonized from the i 6 th century onwards by the Spaniards. 
We might also indeed call it the Spanish domain^ narrowing 
the essentially geographical meaning of the word Espaiiol 
(derived, like the other old form Espahon, from Hispania), 
and using it in a purely political sense. But the first expression 
is to be preferred, all the more because it has been long in use, 
and even the inhabitants of the domain outside the two Castiles 
fully accept it and are indeed the first to call their idiom Castel- 
lano. It is agreed on all hands that Castilian is one of the two 
branches of the vulgar Latin of Spain, Portuguese-Galician 
being the other; both idioms, now separated by very marked 
differences, can be traced back directly to one common source — 
the Hispanic Romance. One and the same vulgar tongue, 
diversely modified in the lapse of time, has produced Castilian 
and Portuguese as two varieties, while Catalan, the third lan- 
guage of the Peninsula, connects itself, as has already'-been 
pointed out, with the Gallo-Roman. 

Within the Castilian domain, thus embracing all in Spain that 
is neither Portuguese nor Catalan, there exist linguistic varieties 
which it would perhaps be an exaggeration to call dialects, 
considering the meaning ordinarily attached to that word, but 
which are none the less worthy of attention. Generally speaking, 
from various circumstances, and especially that of the recon- 
quest, by which the already-formed idiom of the Christian 
conquerors and colonists was gradually conveyed from north to 
south, Castilian has maintained a uniformity of which the 
Romances languages afford no other example. We shall pro- 
ceed in the first instance to examine the most salient features 
of the normal Castilian ^ spoken in the provinces more or less 
closely corresponding to the old limits of Old and New Cwtile, 
so as to be able afterwards to note the peculiarities of what, 
for want of a better expression, we must call the Castilian 
dialects. 

In some respects Castilian is hardly further removed from 
classical Latin than is Italian; in others it has approximately 
reached the same stage as Proven9al. As regards the tonic, 
accent and the treatment of the vowels which come after it, 
Castilian may be said to be essentially a paroxytonic language, 
though it does not altogether refuse proparoxytonic accentua- 
tion and it would be a mistake to regard vocables like Idmpara, 
Idgrima, rdpido, &c., as learned words. In this feature, and in 
its almost universal conservation of the final vowels e, i, u (0), 
Castilian comes very near Italian, while it separates from it 
and approaches the Gallo-Roman by its modification of the 
consonants. 

Vowels . — Normal Castilian faithfully preserves the vowds g, f 
o, n; the comparatively infrequent instances in which e and b are 
treated like ^ and d must be attributed to the working of analogy. 
It diphthongises i in ie, 6 in ue, which may be regarded as a weaken- 
ing of uo (see Romania, iv. 30). Sometimes ie and ue in the modem 
language are changed into i and e : silla from s 6 1 1 a (Old Cast. 
siella), vispera from vf spera (Old Cast, viespera), casHllo from 
casteilum (Old Cast. casUello) , f rente from f r o n t e m (Old Cast. 
frumte), fleco from flOccus (Old Ca.st. flueco). The words in 
which S and b have kept their gi^nd are dther learned words like 
mddico, mdrito, or have been borrowed from dialects which do not 
suffer diphthongization. In many cases the dd language is more 
rigorous; thus, while modem Castilian has given the preference to 
mente, como, ntodo, we find in old texts miente, cuemo, ntuedo. 
Lat. a u makes 0 in all words of popular origin {cosa, oro, Htc.). 

Consonants.— On the liquids /, m, n. r there is little to be remarked, 
excq)t that the last-named letter has two pronunciatioins— one 
soft (voiced), as in anwr, burla, the other hard (voiceless), as in 
rendtr, Herra (Old Cast, in this case goes so far as to double the 
initial consonant : rrendir)—axi 6 that n is often inserted before s and 
d : ensayo, mensage, rendir (r e d d e r e). L mot^6e (written US 
represents not only the Latin /, ll, If, but also, at the beginning of 
words, the combinations cl, gl, pi, hi, fl : Rama (f 1 a m m a), Saioe 
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(c 1 a V i s), /lorar (p 1 o r a r e) ; the tendency of the modem language 
is. as in ^talan, to reduce ll to y; thus one readily hears yeno 
(plenum). N mouill^e (H) corresponds to the Lat. nn, mn, nj, 
and sometimes to initial n : aflo (annum), daflo (damnum), iluao 
(n o d u m). Passing to the dentals, except as an initial, t in words 
that are popularly current and belong to the old stock of the language, 
can only bo derived from Lat. pty and sometimes ct, as in meter 
(m i 1 1 e r e), catar (c a p t a r c), punto (p u n c t u m) ; but it is 
to be observed that the liabitual mode of representing ct in normal 
Castilian is by ch (pron. ich), as in derecho (directum), pecho 
(pectus), so that we may take those words in wliich / alone 
rqjrosentfi ct as secondary forms of learned words; thus we have 
hendito, otubre, santo as secondary forms of the learned words 
hendicto, octubre, sancto, alongside of the old popular forms hendicho, 
ochitbre, sancho, D corresponds in Ca-stilian to I^tin t between 
vowels, or t before y : amado (a m a t u s) , padre (p a t r c m). At the 
present day the d of the suffixes ado^ ido is no longer pronounced 
throughout the whole extent of the domain, and the same holds 
good wso of the final d : salu, pond, for salud. poned (from s a 1 u t c ra, 
p o n i t c). Sometimes d takes the mtcrdental sound of z (English 
w), or is changed into /; witness the two pronunciations of the 
name of the capital — Madriz and Madril (adj. Madrileflo). The 
study of the sjurants, c, r, s; g, 7 is made a very delicate one by the 
circumstance tliat the interdental pronunciation of c, z on the one 
liand, and the guttural j)roniinciation of g, j on the other, are of 
comparatively recent date, and convey no notion of the value of 
these letters before the 17th century. It is admitted, not without 
reason, that the sj^i rants c, z, wliich at present represent but one 
interdental sound (a lisped 5, or a sound between $ and Eng. th in 
thing), had down t,ill about the middle of the i6th century the 
voiceless sound f.s- and the voiced sound dz respectively, and that 
in like manner the palatal spirants g, /, before assuming the 
uniform pronunciation of the guttural spirant (=^Gcrm. ch in 
liuch), liad previously represented the voiced sound of z (Fr. f) 
and the voiceless sound of I (Fr, ch) , which are still found in Portu- 
guese and in the Castilian dialects of the north-west. The substitu- 
tion of these interdenial and guttural sounds for the surd and sonant 
apirants respectively did certainly not take place simultaneously, 
but the vacillations of the old orthography, and aftcrwwds the 
decision of the Spanish Academy, which suppressed x {—si x was 
retained for cs) and allows only c and g before e and « , z and / before 
• «. 0, Uf make it impossible for us to follow, with the help of the written 
texts, the course of the transformation. 5 now has the voiceless 
sound even between vowels : casa (pronounced cassa) ; final s readily 
falls away, especially before liquids ; todo los for todos los, vamono 
for vamos nos. The principal sources of j (g) arc— -Lat. j and g 
before e and i {juego, jo cum; gente^ gen tern); Lat. initial 
^ {jabon, s a p o n e m) ; Lat. x {cojo, c o x u m) ; //, cl {consejo, c o n- 
s i 1 i u m; o c ' 1 u in). The sources of z (c) are Lat. ce^ cj, tj, s 
{cielo, caelum; calza, c a 1 c e a; razon, r a t i o n e m; zampoHa, 
s y m p h o n i a). As regards the siurants / and u, it is to be ob- 
served that at the beginning of a word / has in many instances been 
replaced by the a.spiratod h (atterwards silent), while in otliers no 
less current among the people the transformation has not taken 
place; thus we have hi jo (f i 1 i u m) alongside of pesta (f e s t a). In 
some cases the / has been preserved in order to avoid confusion that 
might arise from identity of sound : the / in /i«/ (f i d 0 1 i s) lias been 
kept for the sake of distinction from hiel (f e 1). As for v, it lias a 
marked tendency to become confounded, especially as an initial 
letter, with the sonant explosive b\ Joseph Scaliger's* pun — hiberc 
est vivere — ^is applicable to the Castilians as well as to the Gascons, 
i/ is now nothing more than a graphic sign, except in Andalusia, 
where the aspirate sound represented by it comes very near 
Words beginning in hiM, where the h, not etymologically derived, 
marks the inseparable aspiration of the initial diphthong tte, are 
readily pronounced giie throughout almost the wliole extent of 
the domain: Biiele for huele (olet); giieso for hueso (os). This 
giU extends also to words beginning with bue: giieno for hueno 
(b o u u m). 

Inflexion, — There Is no trace of declension either in Castilian or 
in Portuguese. Some nominative forms — Di6s (anciently Dios, and 
in the Castilian of the Jews Dio), Cdrlos, Mdreos, sastre (s d r t o r) — 
have been adopted instead of fonns derived from the accusative, but 
the vulg[V Latin of the Peninsula in no instance presents two forms 
(subjective ajid objective case) of the same substantive. The article 
is derived from i 1 1 e, as it is almo.st everywhere throughout the 
Romance regions ; el, la, and a neuter lo; los, las. The plural of 
the first and second personal pronoun lias in the modem language 
taken a composite form — nosotros, vosotros — which lias been imitated 
in Catalan. Quien, the interrogative pronoun which lias taken the 
place of the old qui, seems to come from quern. 

Conjugation , — The conjugation of Castilian (and Portuguese) 
derives a peculiar inte^rest from the archaic features which it retains. 
The vulgar of Spain has kept the pluperf^t indicative, still 
in current use as a secondary form of the conditional (cantdra, ven- 
diira, puftiM), and, what is more remarkable stilly as not occurring 
anywhere else, the future perfect {cantdre, vendiSre, partUre, formerly 
caiudfo, vindUro, parUiro), The I..atin future has been replaced, 
as everywhere^ by the periphrasis (cantare habeo), but it 
is worth noticing that in certain old texts of the 13th century, and 


in the popular songs of a comparatively ancient date which have been 
preserved in Asturias, the auxiliary can still precede the infinitive 
(habeo c a 11 1 a r c), as with the Latin writers of the decadence : 
“ Mucho de mayor pre^io a seer el tu manto Que non serA el nuestro " 
(Bcrceo, S. Laur., str. 70), where a seer (habet seder e) corre- 
sponds exactly to serd (sedere habet). The vulgar Latin of the 
Peninsula, moreover, has preserved the and pers. pi. of the impera- 
tive {cantad, vended, partid), which has disappeared from all the 
other Romance languages. Another special leature of Castilian - 
Portuguese is the complete absence of the form of conjugation known 
as inchoative (intercalation, in the present tense, of the syllable isc 
or esc between the radical and the inflexion) , although in all the other 
tenses, cxcejit the present, Spanish shows a tendency to lay the accent 
upon the same syllabic in all the six persons, which was the object 
aimed at by the inchoative form. Castilian displaces the accent on 
the xst and 2nd pers. pi. of the imperfect {cantdbamos, cantdhah), 
of the pluperfect indicative {cantdramos, canidrais), and of the 
imperfect subjunctive {cantdsemos, cantdseis) ; possibly the impulse 
to this was given by the forms of future perfect cantdremos, cantdreis 
{cantarlmus, cantarltis). The 2nd persons plural were formerly 
(except in the perfect) -adcs, -edes, -idesi it was only in the course 
of the i6th century that they got reduced, by the falling away of 
d, to ais, eis and is. The verb e s s e r e has been mixed, not as in 
the other Romance languages with stare, but with s e d e r e, as is 
proved by older forms seer, siedes, sieden, scyendo, obviously derived 
from 8 c d c r c, and wliich have in the texts sometimes the meaning 
of ** to be seated,'* sometimes that of " to be," and sometimes both. 
In old Latin charters also sedere is frequently met with in the 
sense of esse: e,g, " sed^at istum meum donativum quietum et 
secunim " (anno 1134), where sedeat — sit. The 2nd pers. sing, of 
the present of ser is ercs, which is best explained as borrowed from 
the imperfect (eras), tins tense being often used in Old Spanish 
with the meaning of the present; alongside of eres one finds (but 
only in old documents or in dialects) sos, formed like sois (2nd pers. 
pi.) upon somvs. 'J'lie accentuation in the inflexion of perfects in the 
conjugation called strong, like hfdn&ron,hiziiron, wliich correspond 
to habufirunt, fccerunt (while in the other Komanee 
languages the Latin type is 6ru n1 : Fr. eurent, firent), may be 
regarded as truly etymological, or rather as a result of the assimila- 
tion of these perfects to the perfects known as weak (amdron), for 
there are dialectic forms having the £wicent on the radical, such as 
dixon, hizon. The past participle of verbs in er was formerly udo 
(u t u s) in most cases; at present ido serves for all verbs in er and 
if, except some ten or twelve in which the participle has retained the 
Latin form accented on the radical : dicho, hecho, visto, &c. It ought 
to be added that the jiast participle in normal Castilian derives its 
theme not from the perfect, but from the infinitive : habido, sabido, 
from haber, saber, not from hubo, supo, 

Castii-ian Dialects. — To discover the features by which these 
are distinguished from noniial Castilian we must turn to old cliartcrs 
and to certain modem compositions in which the provincial forms of 
speech have been reproduced more or less faithfully. 

Asturian.^lihQ Asturian idiom, called by the natives bdble, is 
difierentiated from the Castilian by the following characters. le 
occurs, as in Old Castilian, in words formed with the suffix ellum 
{castiellu, portiellu, while modem Castihan has reduced ie to i. 
E, i, u, post-tonic for a, e, O', penes {penas), grades {gradas), esti 
(este), frenti {f rente), llechi {leche), nuechi (noche), unu {uno), primeru 
Iprimero), There is no guttural spirant, ;, but, according to circum- 
stances, y ox X (i) ; thus Lat. cl, If gives y : veyu (*v e c I u s), espeyu 
(s p e c ' 1 u m), conseyu (consilium); and after an i this y is 
hardly perceptible, to judge by the forms fiu (f i I i u m), escoidos 
(Cast, escogidos), CasHa [Castilla) i Lat. g before e and i, Lat. initial 
7, and Lat. ss, x, give x {S)-^xiente (g e n t e m), xudiu (Judaeus), 
baxu (b a s 8 u s), coxu (c o x u 8), fioxu (f 1 u x u s). Lat. initial / 
has k^t its ground, at least in part of the province : fiu, fueya (Cast. 
hijo, hoja). A very marked feature is the habitual " mouillure " of 
I and n as initial letters : Ueche, lleer, lluna, llutu\ flon, Hunca, Hueve, 
fiube. With respect to inflexion the following forms may be noted : 
personal pronouns : i [iUi), yos [illos) ; possessive pronouns : mid, pi. 
midsi to, tosi so, sos for both masc. and fern.; verbs : 3rd pers. pi. 
imp. of the 2nd and 3rd conjugations in in for ien (Cast, ian) ; train, 
tenin, fadn (from facer), pin (from fer), and even some instances 
of the 2nd pers. sing, [ahis ; Cast, habias) ; instances of pres. subj. 
in ia for a [sirvia, mdtia, sipia). The verb ser gives yes^ (some- 
times yeres) in the 2nd pers. sing., ye in the 3rd. F a c e r e 
appears under two forms— /ac^r and /cr— and to the abridged 
form correspond feis, pendo, pin, &c. I r c often appears under 
the form dir (antes de diros antes de iros), which it is not neces- 
sary to explain by desire (see H. Schuchardt, Ztschr. f. torn, Philot, 
V. 312). 

Nava/rfese- Aragonese, — ^In its treatment of the post-tonic vowels 
this direct parts company with normal Castilian and comes nearer 
Catalan, in so far as it dxops the final e, especially after nt, ii (vnont, 
pUuient, muert, fuert, parents, gents) ; and, when the atonic e has 
dropped after a v, this v becomes a vowel — breu (brevem), 
grieu (*g r e V e m), nueu (n o v e m). Navarrese-Aragonese has the 
diphthongs ie, ue from tonic i and d, and adheres more strictly 
to them than normal Castilian does— (edmitem), huey 
(h 6 d i e), pueyo (p 6 d i u m), yes (e s t), yeran (6 r a n t), while 
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Castilian says hoy, foyo, es, eran* The Initial combinations 
c/, pi, ft have withstood the transformation into U better than in 
Castilian : piano, plena, plega, clamado, ftama are current in old 
documents* and at the present day, although the I has come to be 
** mouill^e/* the first consonant has not disappeared iplluma, pllord, 
pllano — ^pronounced pljuma, &c.). Lat. ct gives it, not ch as in 
Castilian : nueyt (n o c t e m). destfuito (deatructum), proveito 
(provectum), dito for diito (dictum). D between vowels 
kept its ground longer than in Castilian : documents of the 14th 
century supply such forms as vidieron, vido, hudio, provedir, redetnir, 
prodezk, Benedit, vidiendo, &c. ; but afterwards y came to be substi- 
tuted for d or dj : veyere (v i d e r e), seyer (s e d e r e), seya (s e d 0 a t), 
goyo (g a u d i u m), enueyo (i n o d i u m). Initial / docs not change 
into Jt : ftllo, feito. Navarresc- Aragonese does not possess the 
giitturfd spirant {j) of Castilian, wliicli is here rendered according to 
circumstances either by g (Fr. j) or by U (/ mouill6e), but never by 
the Asturian x.^ Certain forms of the conjugation 0/ the verb differ 
ifom the Castilian : dar, estar, haver, saber, poner readily form their 
imperfects and imperfect subjunctives like the regular verbs in ar 
and er — havieron (Cast, hubieron), esiaron (Cast, estuhieron), sdbid 
(Cast, sxipo), dasen (Cast, diesen), poniese (Cast, pusiese) ; on the other 
hand, past participles and gerundives formed from the perfect are 
to be met wth — ftsiendo for faciendo (perf. fiso), tuviendo and tuvido 
for teniendo, tenido (perf. tuvo) . Jn the region bordering on Catalonia 
the simple perfect has give’i way before the periphrastic form proper 
to Catalan ; voy cayer ^ fell), va fi (ho has done), vatnos ir (we went), 
&c.; the imperfects of verbs in er, ir^ moreover, are found In eha^ 
ib/i {comeba, subiba, for comia, subia), and some presents also occur 
where I ho Catalan influence makes itself felt : esHgo (Cat. esHch), 
vaigo (Cat. vaig), veigo (Cat. veig). Navarrese- Aragonese makes use 
of the adverb en as a pronoun : no les en daren pas, no*n hi ha, 

Andalusian. — ^Tho word “ dialect “ is still more appropriately 
applied to Andalusian than either to Asturian or Navanese-Ara- 
gohesc. JMaiiy peculiarities of pronunciation, however, are com- 
monly called Andalusian which are far from being confined to 
Andalusia proper, but are met with in the vulgar speech of many 
parts of the Castilian domain, both in Europe and in America. Of 
these but a few occur only there, or at least have not yet been 
observed elsewhere than in that great province of southern Spain. 
They are the following : L, n, r, d between vowels or at the end 
of a word disappear : sd {sat), sd (sot), viee (viene), Hee (Uene), paa 
and pa (para), mia (mira), naa and m (nada), too and- fa (todo). 
D is dropped oven from the beginning of a word : e (de), inero 
(dinero), on (don). Before an explosive, /, r, d are often rimresented 
by i: saiga (saiga), vaiga (valga), laigo (largo), maire (maare), poire 
(padre), Lat. / is more rigorously represented by h than in normal 
Castilian, and this h here preserves the aspirate sound which it has 
lost elsewhere ; habld, horma (forma), hoder are pronounced with a 
very strong as^ration, almost identical with that of The Anda- 
lusians also very readily write these words jabtd, forma, joder. This 
aspirate, expressed by /, often has no etymological origin; for 
example. Jdndalo, a nickname applied ft> Andaiusians, is simply 
the word Andalut pronounced with the strong aspiration character' 
istic of the inhabitants of the province. C, i ore ^Idom pronounced 
like s; but a feature more peculiar to the Andalusians is the inverse 
process, the softened and interdental pronunciation of the s (the 
so-called ceceo) : seilor (seflor), &c. Before a consonant and at the 
end of a word s becomes a simple aspiration : mihmo (mismo), Dioh 
(Dios), do reales (^os redles), in the inflexion of the verb there is 
nothing special to note, except some instances of and pers. sing, of 
the perfect in tes for te : estuvistes^ estuvites, for evidently 

a formation by analogy from the 2nd pers. ol the other tenses, which 
all have s. 

It is with the Andalusian dialect that we can most readily asso- 
ciate the varieties of Castilian which are spoken in South America. 
Here some of the most cliaracteHstic features of the language of the 
extreme south of Spain are reproduced — either because tlie Cas- 
tilian of America has spontaneously passed through the same 
phonetic transformations or because the Andalusian element, very 
strongly represented in colonization, succeeded in transporting Its 
local habits of speech to the New World. 

Leonese, — Proceeding on inadequate indications, the existence of 
a Leonese dialect has been imprudently admitted in some quarters; 
but the old kingdom of Leon camnot in any 'way be considered as 
constituting a linguistic domain with an individuality of its own. , 
The fact that a’ poem of the 13th century (the Akxemdro), and 
certain redactions of the oldest Spanish code, the i^uero Jusgo, have 
a Leonese origin has been made too much of, and h^ led to a ten- 
dency to localize excessively certain features common to the Tthde 
western cone where the transition takes place from Castilian to 
Galician-Porthguese. 

3« PoRTUGussx.— ‘Portuguese-Galician constitutes the second ^ 
branch of the Latin of Spain. In it we must distinguish-- 
(z) Portuguiese (Potiuguez, jwhaps a contraction frpm the 
old Portugakz >» Portugalensis), the lavage of the l^dom ' 
of Porti^^ and its colonies in Africa^ Asia gnd Amedt^ QSraail); 
(s) Galician or the Inognage o{ old of 


Gfdicia (the modem provinces of Fontevedw; La Coruiia^ 
Orense, and Lugo) and of a portion of the old kingdom df Leon 
(the territory of Vierro in the province of Leon). Portuguese, 
like Castilian, is a literary language, which for ages has served 
os the vehicle of the literature of the Portuguese nation con- 
stituted in the beginning of the iSth century. Galician, cm the 
•other hand, which began a literary life early in the middle ages-y 
for it was employed by Alfonso the Learned in his Cantigas in 
honour of the Virgin-Decayed in proportion as the monarchy 
of Castile and Leon, to which Galicia had been annexed, gathered 
force and unity in its southward conquest. At the present 
day Gallcgo, whidi is simply Portuguese variously modified 
and with a development in some respects arrested, is much less 
important than Catalan, not only because the Spankrds who 
speak it (1,800,000) are fewer than the Catalans (3,500,000), but 
also because, its literary culture having been early abandoned 
in favour of Castilian, it fell into the vegetative condition of a 
provincial patois. Speaking generally, Portuguese is further 
removed than Castilian from Latin; its development has gone 
further, and its actual forms are more worn out than those of 
the sister language, and hence it has, not without reaaon, been 
compared to French, with which it has some very notable 
analogies. But, on the other hand, Portuguese has rerugiined 
more exclusively Latin in its vocabulary, and, particularly 
in its conjugation, it has managed to preserve several features 
which give it, as compared with Castilian, a highly archaic air# 
Old Portuguese, and more especially the poetic language of the 
13th century, received from the language of the troupadotirs^ 
in whose poetry the earlier Portuguese poets found much of 
their inspiration, certain words and certain turns of expression 
which have left upon it indelible traces. 


Fott^z.^Lat. I, d with the accent have not. been diphthongized 
into ie, uo, ue : (p e d e m), dez (cl e c e m), horn (b o n ii s). poda 
(p o t e t). On the other hand, Portuguese has a lar^e numoer ol 
strong diphthongs produced by the attraction of an » in hiatus, or 
the resolution of an explosive into i : raiba .(r ab i a), feira (f.e r i a), 
feito (factum), seixo (s a x u m), oito (o c t o). A quite peculiar 
feature of the language occurs in the nasal vowels,'* wliich are 
formed by the Larin accented vowels followed by m, n, or nt, ndi 
be (bene;, grit (grande m), bo (b o n u m). These nasal vowds 
enter into combination with a final atonic vowel : irnido (g e r m 
n n 8) ; also amOo (a m a n t), sermdo (s e r m o n e m), where the 0 is 
a degenerated r^esentative of the Latin final vowel. Ih Old 
Portuguese the nasal vowel or diphthong was not as now iharked by 
the til (-), but was expressed inoifierenriy and without regard to, the 
etymoSogy by m or » : bem (bene), tan (t a n t u m), disserom 
(d i X e r u n tL sermom (s e r m o n e m). The Latin di^thong asi 
is rendered in Portuguese by ou (ourq, a u r u m; pouco^ p a u c um), 
also pL'onounced oi. With regard to the atonic vow^s. (there is a 
tendency to reduce a Into a vowel resembling th^ fr. e * muet," to 
pronounce 0 as u,. and to drop # after a group of cbhepnants (dM'fov 
dente). , 

Consonafifs.— Here the most remarkable feature, and that 
most distinctly marks the wear and tear through w^h the langpiage 
has passed, is the disappearance oi the median consouantsi and,fi a 
corba (c 0 r o n a), Itia (1 u n a), iornierly poejr fp o 11 e r e)» 
(canonic us), vir (venire), ddr, formerly &of (dolorfe^, 
pofo (p a 1 a t i u m), saude (saint e m). pego (p e la >Lat. 

h passes regularly iatp e ; caefaUp (c a b a 11 u s)^ hva (t a ffyers 

fa r b o r e m) ; but, on the other hand. Latin initial v re^<^ tehds 
to become b: hexiga (vesica), hodo (votum). Lat. initial f 
never becomes h : fazer (f a c e r e), ftlo (f i 1 u m). Lat. e beforp s 
and i is represented either by the hard sibilant 4, or, by ^ the soft jr»; 
Lat. g between vowds is dropped before e and iV Ur for lem ( 1 0* 
g e r e), dado (d i g i t n ih) ; the same Is the case wilh.di bf course, Ifl 
ahnSlhr circumstances : fmir (r e d i m e r ^ nV (r i d e r C). Lat* 
i haa assumed the sound of the French jf. The lAtrn CothbuialiOSiil 
id, A pi at the begiiming of words are transfonhed in tvro 
words of Either the iniris* 

whEeih* hwihgedlhto r. : rrayc te l a v u 
por (f Ibr ejm; or tho arofip is changed. in (wFr 


'through the Intermediate sounds, hi, 19 ,^ 
dm ^lah'uaif.rihimma (flammeL^ 

a and other groups also in whiidCm 

ce I mouillM (written lA, just hs f ^ulX 
m Proven^l) < ovstha (o v i c * 1 a),. iplMo (*v 0 Cl tt . 

: ptiho (f a 0 * 1 u m), emAo (amp 1 u m},. 0 

- " ' 
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\d%kctoS . «as barfjmes is : sm <8 « x>; or wp, ff ('*f Pr. tch^ 
<^) : {£, 4 ,x u m)„ (I ,u k u m) ; or oven $s : diss^ (d i x i). 

Infte;(iQnfrr-t\:^ portrugvoso ariiclc. now reduced to the voc^bc 
ipim &, a. Qi, fli, Was lo (oxcnptiorially also el, which still survives 
in the' cxpk‘Ssion WHei), la, los, las Iti the old language. Words 


eudikgiiii ^(ki‘>th®’iimguiar lose tlie i in the plural (because it then 



raC'Hfomx&eB raises, „ * , ^ v 

of the Mi-etyraalagictU torras of the personal mint and of the 
^uibnlne posseasivo tt^inha, where llic second n has been brought in 
Iw the initial nasat Portuguese conjugation lus more that is 
interesting. In the personal suffixes the forms of the 2iid pers. pi. 
ito odes, edes, ides lost the A in the 1 5ih century, and have now become 
eds,^eis, is through tho intermediate torma ats, ees, eis. The fonn in 
4 ts bin* persisted only in those verbs wIv.tq it was nrotected by the 
CLmsonnnts n ox f preceding it ; pendes, tendes, vinaos, amardes, and 

? l&o no doubt in s 6 mo forms of the present of the imperative, where 
he theme has been reduced to an extraordinary degree by the 
disappearance of a consonant and the contraction of vowels : ides, 
mdes,, Portuguese is the only lioraance hiiiguc^go which 

p,o.»pssci^, a personal or conjugated inhfuUve : amar, amar-es, amar, 
amav-mos, amav-dcs, amar-em\ e.g. antes de sair-mos, before we go 
out.” Again, Portuguese alone as preserved the pluj)crfeot in its 
original meaning, so that, for example, atnara (amaveram) 
ti^nihes not merely as olfluiwhero “ 1 would love,” but also ” I hod 
i^vod.” The future perfect, retained as in Castilian,, has lost its 
vowel of inflexion in the rst and 3fd pers. sing, and consequently 
bccoineS liable to be confounded with tlu’r infinitive (antar, fender, 
punir). Portuguese, tlmugh less frequently tlmn Castilian , cm ploys 
4 ?^' (t n 0 r e) as an auxiliary* alongside ot ai^er ; end it also supple- 
ments tlw use of e 8 s e r 0 With s e d c r e, which iurnished the subj. 
sei<i, the imperative se, sode, the gerundive se;ttdo, the participle sido, 
and sotnc other tenses in the old language. Among the pfjculiaritics 
of Portuguese conjugatiem may be nientionod— (i) the assimilation 
qt ithe.ird pQrs. Htng. to the i,st in strong rwrfool^ {i^uve^ pude, quiz, 
]ez), wlule Castilian has huhe and hubo; (2) the impcrl^cts pwiha, 
linha, vinha (from por, it^r and vir), which are ac<!:('nt(jd on the 
^ad^l iu order to avoid the loss of the n ip.onia would have made 
^ni^and which substitute « and i for 0 ann e in order to distinguish 
zrom the present subjunctive {ponha, Unha, venha). 

Calitian.-^’-Alftiaat all the phonetic features which distinguish 
Pbiingucse from Castilian are posiujsscd by Gallego also, l^rtu- 
gticAc and Gidioinn ei'cn now are practically one language, and still 
more was this tiic fotn^etly t the identity of the two idioms 
would become still njioro obvious if the orthography employed by 
ithe Galicians were more strictly phonetic, and if certain traiiscrip- 
libiis of sounds borrowed from th"‘ grammar of the official language 
itihan) M not veil the true pronunciation of the dialect. It is 
;edl.for example, that Gallego docs not possess nasal diphthongs; 
[. il may bo conceded once for ajl that such a 'word as planus, 
“^n 'Galiciah is writtei^ sometimes chau and Sometimes chan, 
bh vfc^ tembte from the Portuguese nasal pronunciation 
dkdd. One otf tho most, notable differences Iwtween normal Portu- 
j^esbMd Galician is the substitution of tho sUrd jipirant'in place of 


lolibmiogo arc indrcTtiarkca ; some find troir within the 

<J^CCt its9lf„ others seem to bo due to Castilian infb^ence^ The 2hd 
pcMohs phital have still their oW foim ades, edes, tdts. so that in this 
fiitimfcc it wohW seem As ff CaHegb had been arrested In its progress 
’Penrogubke had gbnn bn progr'essriteg; b^ it ia to be observed 
fial'liritn,tl55se full fomsthe'^ifimariahs'ammt contracted forms 
££Vffiifi:ds (fert. ofi)', VrfPort. eis), 4 s {V*oxi. is). 'The fstpers. sing. 

the pirfeot pf cohjiigatiohs in er and »> haS come to be conroKcated 
fiy tesdnanco fflmllkr tp that which we find in the Portuguese 

have v^^ftn, partiri, instend of ven^ypaHi, aiid by analogy 
p. in in has' extelpded itself also to the peWeet of the conjuga- 
i'lh pr, and jalin^gardin, ior faiei, gardei, arc found. The second 
jt " same tense take thp ehcHn,^ che, cms m‘ the singular 
thn piuml : or pmh^s (f a b u ] a s t i), iah- 

^aldstedes (fahulastis), laUche or haHche, pi. 
&c. Ti (ti b i) having che in Galld& 
oy a phonetic process. The 


J^aisti has beepinfe 
'of strong pmccr is h' 



houbo, piiidOy sdiihpi 
.e here. If a cont'^ 
L Gall^gP would 


is as in Pprt^uese ttotistf, 

lihoy ca^, Caistflmn-influwice 


, ,,’fea^o Arce, 
[te'fexCepfioh to the 



ly I 'faldremoSy faii- 

' ‘'btudy in de^iin 
the most imbo^nt 

.manxsCmni zipTCfCnen 

UtOf'Hef ntkakikhbn 


Spraoiun (Leipeig, 1890-1894); C, Kortmg, I;,aieim 8 ch-ifammisehes 
Wdf^rbuch (Paderborn, 1890-'! 891)* See also A. Carnoy, A# Latm 
d*Jk$pagne d‘apr^s les inscripiivns (and od., Brussels, 1906). (ij 
Catalan. — A. MorelrFatio, ** l>a3 Cfatalani^he,” in G. Grober's 
Grundfise dor rotnanischen Phihlogio (i8bb) ; E. Vogel, “ Weubataian- 
ische Studiea,” in G. Korting’s J^etfphUologische ^ndien (Hoft 5, 
1B8O); M. Mila y Fontanais, Do los Tfovadores m HspaM (Barcelona, 
1861), and Estudias do ionium catalajia (Barcclcma, 1875): A. 
Mussaiia^B introduction to Vie ccUalanische meivische Vin^cion der 
skben wehen Meister (Vienna, 187b); A. Noiidl y Mas, Andtisis do 
la Umsa catalana atdiga oomparada ah la modema (Manresa, 1895); 

I . P. Ballot y Torres, Gvanuitua y apologia do la llongm cathalana 

(Barcelona, 1815); A. de Bolaruil, J .studios, sistewa gramatiCcU y 
crosionuiUia do la lengua catalana (liarcelona, i8o^); P. Fiibru, 
Cmiribucid d ia gramatica de la Ihngua catalana (Barcelona, 1898). 
For the^^talan dialect of Sardinia sec G. Morosi," L'Odiieruo dialetto 
Catalano di AlnWo in Sardegna,” in the MiscolLanea di phlogia 
dedicata alia ntemoria doi Prof, Caix e Canello (Florence, 1885), and 
F. Komoni, Sardismi (Safesari, 1S87). (2) Castiuan.— C onde de la 

Vihaaa, Biblioteca histirica ds la filologia caste liana (Madrid, 1893); 
A. ]^‘lk>, Granidiica de la lengua casiellana (/Ih ed., with notes by 
K. J. Cuervo, Paris, 1902); K. J. Cuervo, Apuntadonos cHticas sobre 
el loHgvaje hogotam (5th ed., Paris, 1907)1 G. Baist, “ Die spauische 
Sprache," in G. Grdber's Grundriss dcr romanischen Philolugie\ 
P. Forster, Spaniseke bprachlehYO (Berlin, 1880); F. Gorra, Lingua e 
h'tioratv.ra spagnuola dolle ovigtni (Milan, 1898); K, Mcn6iKlez Pidal, 
ManutU elemotiial jde giratndtica hiatCtrica espahola (Madrid, 190.5) ; 
F. M. Josselyn, Etudes de phon^Uque espagnole (l^aris, 1907); C. 
Michaelis, Siudien zur romanischen WorLchdpjung (Leipzig, 1876); 
A. Keller, Historische Pormeniehre der spanischen Sprache (Murrhardt, 
1894); de Mugica, GramdUca del cactoilano atitiguo (Berlin, 1891); 
S. i^hlla, Oramdtu'.a htst^rica de la Icngua casiellana (Madrid, 1905); 
j, }). M Ford, 'the Old Spaniali Sibilants,” in l>tudtos emd Notes tn 
Philology (Harvaard University, Cambridge, Mass., 1900). For 
Asturian. A. do Rato y H6via, Vocabulario de las pidabras y frases 
quo se hablan en Asturias (Madrid, 1891), and tho t okccioH (k poesias 
en diafedo asturimo (Oviedo, 1839); lor Navarrese- Aragonese, see 

J, Borao, Diaionario de voces arogomsas (210! Saragossa, 1885); 
lor Andalusian, tlie searching study ol IL Schucliardi in the Zett- 
sehrifi fUr romaniseko Pktlobogie, vol. v.; and lor Leonose, K. Mendn- 
doz I’ldal, " K1 Piuvocto leoni^s,” mtho Pevista de archwos, bibiuMccus 
y musaos (Madrid, 1 906). R. J. Cuervo's A-purUacioms (noted above) 
IS tho leading autliority on American Spanish. The ioUowing puWi* 
cations may be cons,iiitc)d, but with caution : L. AbeiJlo, Idtoma 
naaional de los Argonfinas (Paris, 1900); D. GranAda, Vocahuktrio 
rioplaionse rasomido (Montevideo, 1890); J. FornCndez Ferraz, 
Nahuathsmos de Gusta Rica (San Jos6, 1892), and C. Gagini, Viccion^ 
ariQ de bcurharismiys de Costa Pisa (Son JosA, 1893); A, Membrefio, 
Uofidwt^isnios (I'eguqijjp.lua, 1897). Se® also C. C. M^wden, The 
Phonology of the Spanish Dialect of MeMca City (BalUttK.\re* 1896;; 
J. Sjinchez Somoano, Modumos, locwmws y Urmvws mexictmos 
(Madrid, 1892), and F. RaonoB i DuarU, Diccionario de mcjicmismos 
(Mexico* 1895); J. de Arona, Diccionario.de peruanisnws (Lima, 

1883) ; J. Calcaho, Rl Castellano en Venezuela (Caracas, 1897). {3) 

PoRTuauEBE.— J. Cornu, " Die portugicsusche Sprachc,' m U 
Gjrober's Grundriss der romanischfH Fhilolpgie’, F. A. Coalho, 3 heoria 
da cofifjugapao em latim e portuguez (Ifisbtm, 2871),, and Quesibes 
.da lingua poftugueza (Oporto, 1874). For Galician, A. Fernan- 
dez y Moraleses poiHcos de berettana (Ledn, 18O1); M. K. 

Rodriguez, Apuntes gramaticales cobra el romance gallego de ia 
erdnioa kovam (1^ QorujRa, and Saco Awe, OramSica 

gallm for oth^F. diahjctical vacwtiejj, see L J . da 

Fonseca, Nocoes de phihlogia decomodadas d hngoa brastuana (Sciot 
do Janeiro, 1885); J. Leito de VasconelloB, Diadectos beirdes (Oporto. 

1884) , and Sur k diahete poriugads de Maam> (Lisbon, 189^). 

important A^iaUso by many Qi above wriwrs, and by other 

philc£)gials of note, unh bo found in Romania, the Zieipschrijt fur 
romanische Philulogie, ipe Retme des langues,romanest,'^^^ Revesta 
lusitma, the Re.vH 6 hispanique, tho BuUetin. hispmque, Cultura 
: espaMa and the Aeichiv fur das Stadium der neumenSprachm. 

^ (A.,M.-Fa.;J.F.-K.) 

Bpani&h Literatur® 

The name Spanish, in connexion with Bteratur^ is now 
goncttiliy restricted to works; m the tongue. Jn the 

pi^escnt article it is taken in the wider sense as embracing 
the literary prodpctidn? of the ^ole Iberian Pcnmstila, with the 
exceptions of Portugal anS of .GaUpja^ the latter of which, as 
regards liNiguage and literature, belnn^ to the P^ugttCfia 
domain, Spanish literature thus considered falls into two* 
divisions-rfastilian and Catfilan. 

1. Castilian .the Castilian texts now extant 

hone is of eatlier date thaci th^ wth century;uhd veiy probably 
none goes farther back than'itjb*. The text gehetaify accepted 
os the oldert— -the oj the Mag^an-mng^^ is rather 

mapprhprfat^, desj^ted bv moi^; histdriana dfiiterature— 
iJi fragni^ W a sediitogicil plaf hi6iini>tb' be a«ed 
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in the church of Toledo m the kast of Ei^hany. Manifestly 
an imitation of the Latin ludi repi'esented in France during the 
early years of the 12th century j the Spanish piece cannot have 
been composed much before 1150. 

The national hero Rodrigo Diaz de Bivar (d, 1099), better 
known in history by the Arabic surname of the Cid, was cele^ 
brated in the vulgar tongue in two poems, neither 
PMtir* which has come down to us in its entirety. The 

more ancient caniavy usually entitled Poema del 
Cidj since it was originally edited (1779) by Ibmds Antonio 
Sajichez, relates in its first part tlic valiant deeds {gesta) of the 
Cid subsequent to his quarrel with Alphonso VI.; in the second 
the captute of Valencia, the reconciliation of the hero with the 
king and the marriage of his daughters with the infantes of 
('arridn; and in the third the treason of the infantes, the ven- 
geance of the Cid, and the second marriage of his daughters 
with the infantes of Navarre and Aragon. The narrative of the 
last years of the Cid, which closes the epic, is niucli curtailed. 
Whilst in the Poeina the Cid appears tlir loyal vassal, de- 
ploring the necessity of (separating from his king, the ('id of the 
second poem, Crdnica rimada del Cid, is almost a rebel and at 
least a refractory vassal who dares treat his sovereign as an 
equal. The portion of the Crditica whi('h has been preserved 
deals in the main with the youth of Rodrigo; it contains the 
primitive version of his quarrel with the Count Gomez de Gormaz 
and the marriage of the slayer with Ximena, thecount^s daughter, 
and also a scries of fabulous episodes, such as the Cid's journey 
to France to fight with the twelve peers of Charlemagne, &c. 
The Poema, which survives in a 14th-century manuscript, be- 
longs to about the middle of the lath century; the form under 
which the Crdnica text has reached us is at least two centuries 
later; but, on the other hand, several traditions collected by 
the author bear an incontestable stamp of aIrtiquit5^ ’ The 
versification of both poems is irregular. Normally this epic 
measure may be divided into two hemistichs of seven or eight 
syllables each; but here the lines sometimes fall short of this 
number and sometimes exceed it ; the strophes follow the model 
of the laisses of the French chansons de gsrr/^--that is, they have 
a single assonance and vary greatly in extent. 

A fragment of an epic poem on the infantes de Lara has been 
reconstituted from the Crdnica ^eral by Ram6n Men^dez 
Fidal (1896); if similar poems existed on real personages like 
Roderick, or mythical heroes like Bernardo del Carpio, they 
have not survived. Still the frequent allusions in the chronicles 
to the narratives of the ju^arcs suggest that Castilian heroic 
poetry was richer than the scarcity of the monuments now 
extant would lead tis to believe. Fernda (SoftizMez, first in- 
dependent count of Castile (loth century), has alone been 
celebrated in a poem composed (about 1250 or later) in single^ 
rhyme quatrains. 

With the heroic poetry which takes its themes from thenation^ 
history and legends, there grew tqj in the 15th centuty a schodl 
Poemt 9t of religious and didactic poetry, the most eminent 
nth representative of wh-idi is Gcnzalo de Bercoo (i if8a ?- 

Geatmm 1246 5 ). This poet, bom at Bdrcco (Logronq), 
composed several lives of Spanish saints, and other devotional 
poems, sne^ as the Miracles and the Praises of the Virgin* 
Beroeo calls his poems prosa, dedr, dictado, indkating thereby 
that lie intended' them to be read and recited^ not su^ like tlm 
caniares. They aire written in ^gle-rhynie quatroini and in 
verses of twelve to fourteen syllables, according as the ending 
of each hemistich is masculine or feminine. In the sanle metre 
wereoomposed, aho in the 13th century, two long pdems-^Hone 
on Afexander the Great,L the other on ApoHoniuB of Tyxe^ 
after, Latin and French sources. Thb author of the first of these 
poems contrasts his system of versification; Whkh hq calW 
tndrKf^ie dereda^ with ^ de iogUa^t oteid'in heroic 
pcoetpy, find mtended te be sung; and’ he deckres lihwt this 
smgie4Fhyniecpmtnrini(iwr5e^^^ la tif<i)oeiisibts 

of codnted ^ikbles. I3re Composer of calls this same 

vcnflficafion wttMw nmiria^ single^rh^ihne qbatrakiijintron 

diced in mitbrien of'tthel 'Fresdi poetiy of i^the' 


became from the time of Berceo and the Alixandre knd Apdonw 
the regular form in Castilian narrative and didactic^ poetry^ 
and prevailed down to the close of the 14th century. 

To the 13th century are assigntd a Life of St Mary the Egyp- 
tian^ translated from the French, perhaps through a Provencal 
version, and an Adoration of the Three Kings, in verses of ei^t 
or nine syllables rhyming in pairs (aa, bb, cc, &c.), as well as a 
fragment of a Debate between Soul and Body, in verses of six 
or seven syllables, evidently, an imitation of one of the medieval 
Latin poems, entitled Rixa animi et corporis. The oldest 
lyric in Castilian, La Razdn feita d'amor, belongs to the same 
period and probably derives from a Freilich source ; it bears 
the name of Lope dc Moros, who, howevci , seems to have been 
merely the copyist. Mention may here also be riiade of the 
caniigas (songs) of Alphonso the learned in honour of the 
Virgin, although, being in tlie Galician dialect, these properly 
belong to the history of Portuguese literature. 

The 14th century saw the birth of the most original medieval 
Spanish poet. Juan Ruiz, arcli priest of Hita (near Guadala- 
jara), has left us a poem of irregular composition, poexryot 
in which, while reproducing apologues and iits i 4 th 
from fortiign sources, he frequently trusts to his CoMury, 
own inspiration. Ruiz celebrates tove and woman; his hook 
is of btten amor, that is, he shows by his own expericivce and 
the example of those whom he follows how a man may become 
a suicesBful lover. By way of precaution, the poet represents 
himself as one who. has survived his illusions, and maintains 
that carnal love (loco amor) must finally give fdace to divine 
love; but this mask of devotion cannot disguise the real char- 
acter of the work. Tlie Rimado de pdacio of Pero Lopez de 
Ayaki, chancellor of Castile at the end of the 14th century, 
docs not refer exclusively to court life; the author satirizes 
with great severity the vices of all classes of laymen and church- 
men. Akin to this Rimado de palam are the proverinos mor* 
des of the Jew Sem Tob of Carridn, dedicated to Peter the 
Cruel (1350 to 1369). The Poema de Alfonso Onceno, by 
Rodrigo Yanez, is a far-off echo of the epical poems, the laisses 
being superseded by octo-sylkibic lines with alternate rhymes. 
The Generd Dance of Death and a new version of the Debate 
between Soul and Body, both in eight-line strophes of arte mayor 
(verses of twelve sylkibles), and both invlated from French 
originals, are usually referred to this period; they both belong, 
however, to the i'5th century. 

The word ** romance ** not only signifies hi Spain, as in other 
Romanic countries, the vulgar tongue, but also bears the special^ 
meaning of a short epk nanoriye poem (historic _ 
ballad) or, at a ktCr date, >» short lyric poem. As 
regards the form, the ** rewmmee ** (Spanish el mrtance, m cou- 
I trast to French, &c., la romance) is a composition in long verscB 
I of sixteen syllables ending with one assenfotce; these verses 
are often wrongly divided kto tWu short fihes, the first of which^ 

I naturally, is rhymeless. This being the fonn of th6 fothidtee 
; vefse, the Crdnica rimada del Cid, and evfen the (thotfg^ 
in this cose the infiaence of the French alexandrines is per-* 
ceplible), might be considered as a series of rantuHes*, and ufe 
fact seitml d the old romances of the Cid, wihmh form each On 
I independent whole and were printed as; separate poems in tho 
I ifith century, ore partly tO' be found in the Crimea. , Other 
romances, notably itmo dealing with the heroes of the (^aroCn* 
gian epic, so pOpblar in Spain, or with thd l^iidary figures 
which Spaiiish peOriotism opposed to the Fbckch pOladins--as, 
for example, B^asdo del Ciupio, tiie livaLand ctfnqtkror 
of Rokdid in Castilihn tra{iition---S€eiii to ’be detached fragM 
ment8 :i>f the eantares de geotd mentkned' by ’ Alphonso X* At 
the close of> the. i^h isenttury, and espeoUy ' during ’the 
the tioMfiecai^ • had previtmsly poked irom mouth’ to 
mbdthy began to be written down, andnitervkrds to brpriRted, 
at fiskn 0^ bibadliheets and' sifbseqtitot^ b 

cdlleothxbs 1 ^omtuubros)\$^ thOse^im' eitikr gshend.^ho8eetions> 
m whibh romamot df dIffeMt litiaikMer and^ 

sulijeBtinrhi flatinksd itogethk,^ dr are \oelle6lianj|( mtridbed tb 
a tipnddb' dt pertepHige (for examjlUey the Medkmew 
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del Cid), Jn such remanceros the epic verse is usually 
regarded as octosyllabic and is printed as such ; occasionally 
certain editions divide the romance into strophes of four verses 
{cuarietas). 

King Alphonso X. ^d. 1284), under whose patronage were 
published the rode entitled Las Siete partidas and several great 
ProM§ scientific compilations (such as the Libros de astro- 
Cbromicha, nomia and the Lapidario), was also the founder of 
iSib*i 6 tb Spanish historiography in the vulgar tongue. The 
C 9 ttturtea» Crdnica general, composed under his direction, consists 
of two distinct parts : the one treats of universal history from the 
creation of the world to the first centuries of the Christian era 
(La General e grant historia); the other deals exclusively with 
the national history {La Crdnica 6 Historia de Espana) down 
to the death of Ferdinand III. (1252), father of Alphonso. The 
main sources of the Crdnica general are two Spanish ecclesiasticiil 
chroniclers of the 13th century — Lucas of Tuy and Rodrigo of 
Toledo ; both wrote in Latin, but their works were early trans- 
lated into the vernacular. In the Historia de Espana, printed 
in its true form for the first time in 1906, are collected many 
legends and occasional references to the songs of the juglares 
(for the purpose, however, of refuting them), the narrative 
relating to the Cid being partly based on an Arabic text. This 
portion, as recast in the Crdnica de Castilla compiled by order 
of Alphonso XL, was published apart by Juan de Velorado 
under the title nf the Crdnica del Cid (1512), and has often been 
reprinted. Alphonso’s example bore fruit. In the 14th cen- 
tury we find another Crdnica general de Espana or de Castilla, 
constructed on the model of the first and embracing the years 
1030-1312; next, the Grant crdnica de Espana and the Grant 
Crdnica de los conqueridores, compiled by command of the grand 
master of the order of St John of Jerusalem, Juan Fernandez 
de Heredia (1310-1396), about 1390. Special chronicles of 
each king of Castile were soon written. Our information 
is defective regarding the authorship of the chronicles of 
Alphonso X., Sancho IV., Ferdinand IV. and Alphonso XL; 
but the four following reigns — those of Pedro I., Henry IL, 
John I. and Henry III. — ^were dealt with by Pero Lopez de 
Ayala; here we recognize the man of literary culture who had 
acquired some knowledge of ancient history, for the form of the 
narrative becomes freer and more personal, and the style rises 
with the thought. Alvar Garcia de Santa Maria and other 
writers whose names are not recorded probably compiled the 
chronicle of John II. ; the events of Henry IV.’s disastrous 
reign were related by Diego Enriquez del Castillo and Alfonso 
Femdndez de Palencia; the triumphs of the Catholic sovereigns 
Ferdinand and Isabella by Fernando del Pulgar and Andr6s 
Berndldez. With these royal chronicles should be mentioned 
some biographies of important persons. Thus in the 15th 
century the chronicle of Pedro Nino, count of Buelna (1375- 
1446), by Gutierre Diez de Games; that of Alvaro 
B ogrMpbM*^^ Luna; constable of Castile (d. 1453); and a 
curious book of travels, the' narrative of the embassy sent by 
Henry III. of Castile to Timur in 1403, written by the head of 
the mission, Ruy Gonz&lez de Clavijo. 

The other pr^uctions of Castilian prose in the Z3th and 
Z4th centuries are for the most part didactic and sententious 
p compositions, .which, however, contain illustrations 
or t^es tof Easteni origin. The Spanish translation 
iSiMMut \ of Kdila and Dimna, made direct from an Arabic 
^dtb : j text, dates from the middle of the 13th century, 
CeatuHea, and the . romance of the Seven Sages (Sindibad), 
translated under the title of Litro de los engoAos i asaya- 
mientos de ku nmgeres, is referred to 1253. Fromithe second 
half of the igth century the cdlections of aphorisms^ dits, 
apologues and m^sral talea become very numerous: of 

all> versions of l^tmSemtuia^secretmum, attributed in the middle 
ages to Arbt hli » ,l ii( i 0f twliich is entitled Paridat de las poridades, 
next i^bt'^Praverlnos iii^mos,^tAkt> Bocad 0 i ie oro or Lihro de 
bmiumf Bey Me ked Libro de ios galas, which is 
dcrivedrifrom of Odo of Cheriton. During the 

firtt.ihalf tif the ^44^ nephi^ of .^phonso X., the 


infante Juan Manuel, wrote the various works which place him 
in the first rank of medieval Spanish prose writers. The best 
known is the collection of tales, many of them borrowed from 
Oriental sources, entitled El Conde Lucanor; but, besides this 
contribution to literature, he wrote graver and still more didactic 
treatises. The knowledge of antiquity, previously so vague, 
made remarkable progress in the 14th century. Curiosity was 
awakened concerning certain episodes of ancient history, such 
as the War of Troy, and Benoit de Sainte-More’s poem and the 
Latin narrative of Guido delle Colonne were both translated. 
Lopez de Ayala translated, or caused to be translated, Pierre 
Bersuire’s French version of Livy, Boetius and various writings 
of Isidore of Seville and Boccaccio. 

While the Carolingian cycle is mainly represented in Spain 
by assonanced romances, of which the oldest seem to be frag- 
ments of lost poems by the juglares, the British cvcle 
(Lancelot, Tristram, Merlin, &c.) is represented cMvlhr, 
almost exclusively by works in prose (see Romance)^ 

Those narratives are known only in 15th and i6th century 
[ editions, and these have been more or less modified to suit 
j the taste of the time; but it is impossible not to recognize 
that books such as El Baladro del sabio Merlin (1498) and La 
Demanda del sancto grial (1515) presuppose a considerable 
antecedent literature of which they are only the afterglow. 
The principal French romances of the Round Table were trans- 
lated and imitated in Spain and in Portugal as early as the first 
half of the 14th century at least; of that there is no doubt. 
And, even if there were not satisfactory testimony on this point, 
the prodigious development in Spanish literature of the cabal- 
lerias, or “ books of chivalry,*’ incontrovertibly derived from 
fictions of Breton origin, would be proof enough that at an early 
date the Spaniards were familiar with these romantic tales 
derived from France. The oldest work of the kind is El Cabal- 
lero Cijar, composed at the beginning of the 14th century, 
but the first book of real importance in the series of strictly 
Spanish caballerias is the Amadis de Gaula, Certain considera- 
tions lead one to seek for the unknown author of the first Amadis 
in Portugal, where the romances of the Round Table were more 
highly appreciated than in Spain, and where they have exer- 
cised a deeper influence on the national literature. To Garci 
Rodriguez de Montalvo, however, falls the honour of having 
preserved the book by printing it; he made the mistake of 
diluting the original text and of adding a continuation. Las 
Sergas de Esplandidn. Allied to Montalvo’s Amadis wi^ its 
supplementary Esplandidn (1510) are the Don Florisando 
(1510) and the Lismrte de Grecia (1514), the Amadis de 
Grecia (1514), the Don Florisel de Niquea (1532-1551), &c., 
which form what Cervantes called the “ Amadis sect.” Parallel 
with the Amadises are the Palmerines, the most celebrated of 
which are Palmerin de Oliva (1511), Primaleon (1512), and 
PeUmerin de Inglaterre, which was first written in Portuguese by 
Moraes Cabral. None of those caballerias inspired by the 
Amadis were printed or even written before the 16th century, 
and they bear the stamp of that period; but they cannot be 
separated from their medieval model, the spirit of which they 
have preserved. Among the caballerias we may also class 
some narratives derived from the Carolingian qiic — ^the Historia 
del emperador Carlomagno y de los doce pares, a very popular 
version still reprinted of the French romance of Fierabras, the 
Espejo de caballerias, into which has, passed a large part 
of Boiardo’s Orlando innamorato, the Historia de la reina 
Sibilla, &c. 

The first half of the 15th century, or, what comes almost to 
the same thing, the reign of John II. of Castile (1407-1454), 
is characterized as regards his literature (i) by the 
development of a court poetry, artificial and pro- tBth 
tentious; (a) by tJie influence of Italian literature 
on Castilian p^e and poetry, the imitation of Boccaccio 
and Dante, espetiailly of the latter, which introduced into 
Spain a liking fot allegory; and (3) by more., assiduous 
intercourse witii antiquity. Aft^ the example ' the Pro- 

vencal troubadours^ whose literary doctrines M^enade their 
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way into Castile through Pbrtugal and Catalonia, poetry was 
now styled the arte de trobar. The arte de trobctr is strictly 
“ court ” poetry, which consists of short pieces in complicated 
measures—love plaints, debates, questions and repartees, 
motes with their glosasy burlesque and satirical songs— verse 
wholly “ occasional and deficient in charm when separated 
from its natural environment. In order to understand and 
appreciate these pieces they must be read in the collections made 
by the poets of the time, where each poem throws light on the 
others. The most celebrated cancionero of the 15th century 
is that compiled for the amusement of his sovereign by Juan 
Alfonso de Baena; it is, so to say, the official collection of the 
poetic court of John II., although it also contains pieces by poets 
of earlier dates. After Baena’s collection may be mentioned 
the Cancionero de SMiga, which contains the Castilian poems 
of the trobadores who followed Alphonso V. of Aragon to Naples. 
These cancioneros, consisting of the productions of a special 
group, were succeeded by collections of a more miscellaneous char- 
acter in which versifiers of very different periods and localities 
arc brought together, the picc'es being classed simply according 
to their type. The earliest genuine Cancionero gentral (though 
it does not bear the title) is lhat compiled by Juan Fer- 
nandez de Constantina, which appears to have been issued 
from the Valencia press at the beginning of the i6th century; 
the. second, much better known, was published for the first 
time at Valencia in 1511 by Hernando del Castillo. The other 
poetic school of the 15th centuiy’, which claims to be specially 
related to the Italians, had as its leaders Juan de Mena, author 
of the Coronacidn and the Laherinto defortuna, and the marquis 
of Santillana, Inigo Lopez de Mendoza, who in his sonnets was, 
perhaps, the first to imitate the structure of the Italian hendeca- 
syllabics. With those two chiefs, who may be designated 
poctas as distinguifihed from the decidores and the trobadores of 
the cancioneros, must be ranked Francisco Imperial, a Genoese 
by descent, who at a somewhat earlier date helped to acclimatize 
in Spain the forms of Italian poetry. The marquis of Santillana 
occupies a considerable place in the literature of the 15th 
century not only by reason of his poems, but through the sup- 
port he afforded to all the writers of his time, and the impulse 
he gave to the study of antiquity and to the labours of trans- 
lators. In the next generation the most prominent figures are 
Gomez Manrique and Jorge Manrique, the latter of w^hom has 
produced a short poom which is a masterpiece. 

With the exception of the chronicles and some cahallerias 
the prose of the 15th century contains little that is striking. 
Pmeot The translation of Virgil by Enrique de Villena 
iStb is ponderous and shows no advance on the versions 

Century, of Latin authors made in the previous century. 
A curious and amusing book, full of details about Spariish 
manners, is the Corbacho (1438) of the archpriest of Talavera, 
Alfonso Martinez de Toledo, chaplain to King John II.; the 
Corbacho belongs to the numerous family of satires a.gainst 
women, and this title, by which it is commonly known — 
borrowed from a work of Boccaccio’s, with which it has 
otherwise nothing in common — indicates that he has not 
spared them. 

The ancient liturgical Spanish theatre is known to us only 
by fragments of the play of the Magian Kings, already 
mentioned; but certain regulations given in the 
UHrlitun, portidas (compiled between ligi and 1257) 

prove that such a theatre existed, and that at 
the great festivals, such as Christmas, Epiphany and Easter, 
dramatic representations w^ere given in church. These repre- 
sentations, originally a simple commentary on the liturgy, were 
gradually adulterated with buffoonery, which frequently 
brought down the censure of the clergy. Alphonso X. even 
thought it necessary to forbid the ** cleHcs ” playing juegos de 
escamios, and permitted in the sanctuary oriiy dramas destined 
to commemorate the pHnci^al episodw of the life of Christ. 
Of all the Church festivals, the most p<yular in- Spain was that 
of Corpus phf W, instituted by Urban IV. in tif64j At an early 
date the celebration of this lesth^al w^e'‘ncco«nphnied with* 


dramatic performances intended to explam to the faithful the 
eucharistic mystery. These dramas, called autos sacramentales, 
acquired more and more importance; in the 17th century, with 
Caiderdn, they become grand allegorical pieces, regular theo- 
logical dissertations in the form of dramas. To the auto saeru’- 
mental corresponds the auto al nacimienio, or drama of the 
Nativity. In Spain, as elsewhere, the secular theatre is a 
product of the religious theatre. E3q>elled from the Church, 
the juegos de escarnios took possession of the public squares and 
there attained free development; ceasing to be a mere travesty 
of dogma, they developed into a drama whose movement is no 
longer determined by the liturgy, and whose actors are borrowed 
from real life in Spanish society. This new theatre begins 
towards the close of the 15th centur>% with the pastoral pieces 
of Juan del Ericina, which, after Virgil’s example, he calls 
eglogas. Genuine shepherds are the interlocutors of these 
bucolics, into which are also sometimes introduced students, 
and Lucas Fernandez, a contemporary and pupil of Encina’s, 
introduces gentlemen and soldiers. A book which, strictly 
speaking, does not belong to the theatre, the Tragicomedia de 
Calixio y Melibea, much better known as La Celestina, caused 
the new theatre, still rudimentary in the attempts of the school 
of Encina, to make a step onwards. This astonishing novel 
taught the Spaniards the art of dialogue, and for the first time 
exhibited persons of all classes of society (particularly the 
lowest) speaking in harmony with their natural surroundings. 
The progress caused by the Celestina may be estimated by means 
of the Propaladia of Bartolomd de Torres Naharro, a collection 
of pieces represented at Rome in presence of Leo X. Torres 
Naharro is thought to have borrowed from France the division 
of the play into “ days ” (jornadas); shortly after Naharro we 
find the comedy of manners in Lope de Rueda, whose dramatic 
work is composed of regular comedies constructed on the model 
of Italian authors of the beginning of the i6th century, and also 
of little pieces intended for performance in the intervals between 
the larger plays {eniremeses and pasos), some of which are models 
of sprightly wit. Some of Naharro’s, and especially of Rueda’s, 
pieces foreshado^r the comedy of intrigue, which is emphaticiilly 
the type of the classic stage. But to reach Lope de Vega, the 
Spanish stage had to be enlarged in relation to national history. 
A poet of Seville, Juan de la Cueva, first brought oh the lioards 
subjects such as the exploits of the Gid, Bernardo del Carpio, 
and others, which had previously been treated of only in the 
romances. To a poet called Berrio, of whose work nothing has 
been preserved, are attributed the comedias of Moors and 
Christians, in which were represented famous episodes of the 
age-long struggle against the infidel. And it was at this period 
(1585) that Cervantes experimented in the drama: in his 
Tratos de Argel he gives us a picture of galley-life, recollections 
of his long captivity in Algiers. Thort is no need to linger over 
the attempts at tragedy of the ancient type by Jerdnimo Ber- 
mddez, Cristdbal de Viruds, Lupercio Leonardo de Argensola, 
&c., the only succes.sful specimen of which is the Numancia of 
Cervantes; these ymrks, mere exercises in style and versification, 
remained without influence on the development of the Spanisl 
stage. The pre-classic period of this stage is, as regards dramatic 
form, one of indecision. Some write in prose, like Rueda; 
others, like Naharro, show a preference for the fedondiUas of 
popular poetry; and there are those again who, to elevate 
the style of the stage, versify in hendccasyllabics. Hesitation 
is also evident as to the mode of dividing the drama. At first a 
di\dsion into ifiveacts,afterthe manner of theancientsjsadoptcd, 
and this is followed by Cervantes Sn his early pieces; then 
Juan de la Cueva reduced the five acts to four, and in this he is 
imitated by most poets till the close of the 16th century (Lope 
de V^a himself in his youth composed pieces in four acts). 
Francisco de Avendafio divided his Fhrisea into three acts as 
early as 1551, but his example wao not followed tUi about forty 
ytars later, when this division was generafiy adopted in all 
dramatic wi^ks— with the cftKception of short pieces like the 
hu (prologue), the the (difterent kinds 

' * 
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The golden age of Spanish litemture b^ongB to the sGth and 
J7th centurici^, extenitog approxiniately irom 1550 to 3:650. 
ci*B$ieAgt, to the reign of the Catholic sovereigns 

t 6 ikmad * there exists, strictly speaking, only a Castilian 
I 7 ik literature, ltti:gcly influenced by imitation first of 
Ceaittrhs. pj-ai^ an^j tjiejj yf italy; tl»e union of tlie two 
crowns of Aragon and Castile, and afterwards the advent 
of the house of Austria and the king of Spain's election 
a? rmperor, achieved the political unity of Spain und the 
unity of Spanish literature. After the death of Pl)iiip IV. 
(1665) the light went out,; tJie nation, exhausted by wars 
and bad administration, produced nothing; its literary genius 
sank in the general decline, and Spain was destined ere long 
to fall again under the influence of France, to which she had 
subiTiitted during the first period of tlu* middle ages. In the 
i6th and 17th oeoturies the literature v/as eminently national. 
Yet in certain kinds of literature the Spaniards continued to 
.seek models abroad. 

Lyric poetr>% especially .that of the more ambitious order, 
is always inspired by tlie Italian masters. An irresistible 
tendency beads the Spanish poets to rhyme in 
hendecosyllabics — ^as the marquis of SantiJIana had 
formerly dbrie, though his attempts had fallen 
into oblivion— and to group their verses in terc/ets, octaves, 
sonnets and candones (mmom), Juan Jloscan, Garcilaso de k 
Vega and Diego Hurtado dc Mendoaa arc the recognized chiefs 
of the school al ilAlico modo, and to them belongs the honour 
of having successfully transplanted to Spain these different 
forms of verse, and of having enriched the poetic language of 
their country. The defects of Bosciin and Mendoza (such as 
certain faults of rhythmic accentuation) were corrtx tod by their 
disciples Gutierre de Cetina, Gregorio Silvestre, Hernando de 
Acuna, by tlie poets of the so-called school of Seville, headed 
by Fernando dc Herrera, and also by those of the rival school 
of Salamanca, rendered famous mainly by the inspired poetry 
of Luis Ponce de Le6n, Against these innovators the poets, 
faithful to the old Ciastilian manner, the rhymers of redmdilhs 
and tmameSi held their own; under the direction of Crist 6baJ de 
Castillejo, they carried on a fierce war against the ** Petrarch- 
ists.’^ But by tlie last tlurd of the i6th century the triumph 
of the new Italian school was assured, and no one any longer 
thought of reproacliing it for its exotic flavour. Still at this 
period there was a schism between the higher poetiy and tlie 
other varieties : in the former only tlie hendceasyllabic and the 
heptasyllabic (quebrado) were employed, w^hile the popular 
poets, or those who affected a more familiar tone, preserved 
the national metres. Almost all the poets, however, of the i6th 
nnd 17th centuries tried their powers in both kinds of versifica- 
tion, using thorn in turn according to the nature of their sub- 
jects. Thus Lope de Vega, first of all, who wrote La Dna^oniea 
(159a), La Hemosura de Angelica (1602), La Jerusalem, eon- 
quistada (J609), in Italian X'erses and in octaves, composed his 
long narrative poem m Isidore, tlie patron of Madrid (1599), in 
quintillas of octosyllabic verse, not to mention a great number 
of romances. As regards this last form, previously disdained 
by artistic poets, Lt^ de Vega gave it a prestige that brought 
it into favour at court. A host of poets were pleased to recast 
the old romanas or to compoae new ones. The 17th century, 
it may be said, is. characterised by a superabundance of lyric 
poetrjr, to which tlie establishment of various literary academies 
contribut^. Of this enormous mass of verses of aU sorts little 
still sur^ves; flie names of most of the versifiers must be 
emitted, and in addition to those already cited it will be sulfi- 
cient to mention Gdngora and Quevedo. Gongora is especialK* 
iamous as the founder of tlie ** owhist school, as the introduce' 
into Castilian poetry of a periphrastic style, chwraoterwed by 
sonorous diction and ^Urtificial orrangemonts of phrase. The 
^aoiards have giveh of to. this cceentric style, 

withits system ollttveasMmi^ Latin syntax; but Gdugora, 
a poet of rea% powei^^ad begun b^ter,. and as often as 
lie is contents ha poetk accents, 

ingenious ideoa and felicitoua expressions. Qu^t$edo> muicti 


greater in, prose than in yersc, displays real power only in satire, 
epigram ,and parody. There is in some of his serious pieces liie 
stuff of a Juvenal, and his satiric aiid burlesque romances^ of 
which several are written in slang {germania)^ arc in iheir way 
little masterpieces. Anotlier commonplace of Spanish poetry 
at this period was epic poetry after the style of Tas.so's GerU' 
salemne. Those interminable and prosaic compositions in octavo^ 
reales do not approach their model; none of tliem can even be 
compared in style, devatioii of thought and beauty of imagery 
to Camoens’s Lusiadas, They are in realil)* rhymed chronicles, 
and consequently, when the author happens to have taken 
part in .the events he narrate:-;, they have a genuine historical 
interest. Such is the rase with Alonso de Ercilla's Araitcaiia, 
nf which it may be said Uiat it was written less witli a pen than 
witli a pike. In burlesque poetry the Spam'ards liave been 
more successful : La Gaiomaquia of Lope de Vega, and La 
Moschea of Villaviciosa (d. 1658) are agreeable examples of 
witty invention. 

The departments of imaginative literature in which llic 
genius of the new Spanish nation revealed itself with most 
vigour and originality arc tlie novela and the 
drama. Lymvela must be understood the novel of 
nainncrs, called picaresca {hom picaro, a rogue or “ picaroon ’') 
because of tJie social status of tlie heroes of tJiose fictions ; and 
this type of novel is a Spanish invention. The pastoral ronuincc, 
on the other hand— the best-known examples of which arc the 
lyiana of Jorge de Montcinayor, continued by Alonso Perez 
and Caspar Gil Polo, tlie Galatea of Cervantes, and the Arcadia 
of l.ope de Vega— as well os the novel of adve.itiirc begun by 
Cervantes in his Novdas exemplares, and cultivated after him 
by a host of writers, Is directly derived from Italy. The Arcadia 
of Sannazaro is the source of the Diana imd of all its imitations, 
just as the Italian nmlUeri are the masters of most Spmii.'.Ji 
novdistas of the 17th century. The picaresque novel starts in 
the middle of the i6th century with tlxc Vida de Lazarillo de 
Tonnes, sus fortunas y adversidades ; the impetus was given, 
and the success of Lazarillo w^is so great that imitators soon 
appeared. In 1599 Mateo Alcindn published the first part of 
the adventures of anotlier picaroon, Guzman dc Alfarache; 
before he could issue the sequel (1604) Jic was anticipated (1602) 
by an unscrupulous ri^'al, whose continuation was on a lower 
pliine. Quite unlike that of the Lazarillo, the style of Mateo 
Alcmdn is eloquent, full, witJi long and learned periods, some- 
times diffuse. Nothing could be more extra vagrmt and more 
obscure than the Jiistory of Justina the beggar woman {La 
Picara Justina) by Francisco Lopez de Ubeda (1605), which is 
generally (but perliaps wrongly) said to be a name assumed by 
tlxe Dominican Andres Perez. A long scries of similar tales 
continued to be published by writers of considerable merit (see 
Picaresque Novel). 

By degrees the picaresque romance was combined with the 
novel of Italian origin and gave rise to a new type— half novel 
of manners, half romance of adventure— of which the character- 
istic example appears to be the Marcos de Ohregdn (1638) 
of Vicente Martinez Espincl, one of the best written works of 
the T7th century. To the same class belong almost all Uie novels 
of Alonso Jer6nimo de Salas Barbadillo, Luiz Velex de Guevara 
and Francisco Santos’s popular pictures of life in Madrid, Dia 
y noche de Madrid (1663), PeriquiUo, el de las galUneras, &c. 
On the other hand, the novels of Tirso de Molina {Los Cigarrdes 
de Toledo., 1624), Perez de Montalbdn {Para todos, 1632), 
Maria de ^yas {Novdas, 1635-1647), are more in the manner of 
the Novdas exemplares of CciVantes, and consequently of the 
Itahi^n type. Among the so-caffed historical romances one only 
deserves to be mentioned — Ihe,^ Guerras civiles de Granada 
{1595-1604) by Ginds Perez dc Ifita, which -deals with , tlie last 
years of the Idngdom of Granada apd the insurrection of the 
i Moors of the AJpujarras in .the time of Phiih> U- Quixote 
(i6o5r 3?6is), the masterpic^ of ,Cervantes> is too great a work to 
be t^ed with moreovWv^.it does not, fall, stratify 

with»!;the liipits pfany df the classes Justt mehtipn^. , 
tp bq define^, it desoribed as. the ropAhok di 
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i6th and jytfi ;C6»tuiy :Cf*;vafitcis ^^iicjgubte^ly ^awed ^ 

much to liiij prcduccKsors., notably to- thefcw p^carjs&qne romancer-s that of Mndnd, whic^ cpulp only fjf 

who camo betoro him^i but.lKJ consiidi?rabiy .enUrgiud the, scope -by copywig as .exactly,. as possible .the planner, of tjie^great 
^ f tlie type and strengthened th^ .framework stor\^ l>y a initiator. Lope left his ipatH rp*^ varieties of th« fonmt^y 
lofty moral idea. Ilia maifipurpose was not , so muedx to ridicule but dfd not attain equfd exccUencc^in alL Ik was (^ually 
the books of chi^^alry, which were n]^e*w}y out oL fasliiou by his suacessfid in the, comedy of intrigue .( 6 nre 4 Q), -oi the jy 
lime, but to show by ail example pushed to absurdity the daaigor espaia class, and in dramas whose ^^ubjepts are , derived 
'o£ those prejudices .of f^mre blood and noble race with which national hisitory, Hwi most , incontes.Uble merit p to 1^.^ 
Ihree-fourthe of the nation were imbued, and which, by tlie given tine Spanish stage a range and .scc^e of which it hw 
Scorn of all uficful labour wludi they involved, were destined to not been previously thought capaUe, and of, havipg taught 
bring Spain to ruin. The lesion is aW the more effective, a-s his contemporaries to invent dramatic situationa apd to carry 
Cervantes's lUMgo, although ridiculous, was not put beyond on a plot. , It i.s true he produced little t^t, is his pro- 

the pale of the reader's sympathy, and the author condemns digioua fecundity and facility allowed him no to CttfiUp^ 
only tl*e exaggeration of the cLuvalrous spirit, and not true his work; he wrote negligently, considered the stag;® an inferior 
o:jurag».: and devotion, when these virtues have a serious object, department, good for the vulgo, and consoquptly did|ncft.,m^ 
What Iritppened to Guzman de Aljarache happened to t>oii itworthy of the same esteem as lyric or narrative poetr3i ,?ppdellOT 
Quixote, In 1614. a rpurruus second part of the adventures of on the Italians. Lope’s first pupils exaggerated som® of ,h«; 
Don Quixote made its appearance; Cervantes was thus roused defects, but, at tlie same thna, e^h, according, tp his -own tastf, 
from inactivity, and the fiillowhig year gave to the world the widened the scope of the- comedia, Antonio Mira,dc 
true second part, which instantly eclipsed Avdktncda’s imitation, and Luis Veiez d®. Guevara were surxjessful, especially in tragic 
Tlie stage in the 17th century m some measure took Uie histories and comedian divims. Qabricl TiSUeg, better knwn 
place of the romances of the previou.s aj^c ; it is, as it wore, the under the pseudonym of I'Irso de Molina, one of tbe^mosl nexibl®, 
nrsmmot medium of all tlie memories, all tlie passions, ingenious and inventive of the dmmatists, displayed^ kss 

i 7 iii and uU the aspirations of tlie Sfianish people. talent in the comedy of con tcmporaiymanners than in, 

Century. style, bciug that of the popular p(jotry, made it drama. El Bwleuior de $emJl^ (Lon Juan) u repkoaea 

accessible to tlie molt illiterate classes, and gave it au im- masterpiece; but lie shewed, liimself a muc^ great w, po®t , in 

meiibc range of subject, TJie Bible, Ih® live.s of the martyra, El Vergonmo en palacio^ Don Gil de las Colzas 
national traditions, tlie clironrcles of Caslilo and Aragon, Marta, la Piadosa, Finally, Juan Kui» de Akfcon., the most 
foreign historie.s and novels, even the daily incidentB of con- serious and most observant of Spanish .dramatic poets, suepew- 
temporary Spanish life, the escapades and nightly brawls of fully aelueved the comedy of cliaracter kiLa 
students, the gallantries of tlie Calle Mayor and the Prado of closely followed by Corneijle in his Mmtettr» Most pf th® 
Madrid, balcony escalades, sword-thrusts and dagger-stabs, remaining play-wrhers did little but increase the number ot 
duels and murders, fathers befooled, jealous ladies, pilfering comediasi they added notliing to the real ^laments of ^e 
and cowardly valets, inquisitive and sprightly waitin^maids, drama. Th^ second epoch of the classical drama, is lepresenteo 
sly and tricky peasants, fresh country girh— aU are turned to mainly by Pecko Calderon dc la Barca, the Spanish dranjatist 
dramatic account. The enormous mass of plays whh which who has obtained most edebrity abroad,, where hts pie^^ 
the literature of this periid is inundated may be divided into two been mueli vStedied and admired (perhaps extravagantly). ^ . Jt.ts 
great classcs—secular and religious; the latter oiay be sub^ CaWeitin who fh-st made honour, or more correctly the-pom^ of 
divided into (1) tho liturgical play, i.e. the auio eitJier sacra- honour, an essential motive in the- conduct of his perspn^cst^J.g# 
menial or al uacimienio, and (2) the coimdia divbia or the A'/ ishe alsowhomade the 
comedia de sanios, which Ims no liturgical element, ^d differs y uniform even to nionotony, and gave tlie comic pwt 

from a secular plav only in tlic fact tiiat the subject is religious of the gracioso (confidential valet of the caballero) n i^ ufty 
and frequently, a.s one of tlie names indicates, derived from the which it never previously po:isessed. There is depth and po^tay 
biography of a saint. In the secular drama, classification might in Calcknin, but also vagueness and bad tete. His moot 
be carried almost to any extent if the nature of tlie subjoct be plidosophic draina, La Vida es suem, is a boW- aad sublime 
taken as the criterion. It will be suflicient to distinguish the idea, but indistinct and feebly worked out; ms atM 
comedia (i.e. any tragic or comic piece in throe acts) according mentales give evidence of extensive thecJogicw knowledge aw 
to the social types brought on tlie stage, the equipment of tlie dexterity in dramatizing abstractions. Caldeion wa^; imitated, 
actors, and the ai-tifices resorted to in the represcntiition. Wc as Lope had been, by exaggerating hisimanner 
have (i) the which represents everyday his excellences. Two contemporanes deserve to be caw 

incident, tlie actors belonging to the middle class, simple cahd- along with him— -Francisco de Rpjos^ i&oriUa,. author of w fine 
/ws, and consequently wearing the garb of ordinary town life, of historic play Del Rcy ahetjo ningunOt and Aagustm Morcto, 
wliich the chief items were the cloak and tire sword; and (2) the author of some pleasant comedies. Among thiwe tsmo w^ked^ 
comedia de icatro or de ruido, or again, de tramoya or de aparencias in a less ambitious vein, mention must be uaade of Lu!S Quieonas 
ii.€. the theatrical, spectacular or scenic play), which has kings de Benavente, -a skilful writer of gnirmSees. / ; 

and princes for its dramai is personae and makes a greatdisplay A new manner of wiiting appears with the revival of leam^; 
of mechanical devices and decorations. Besides, the comedia, the purely objective style of the old chroniclers, accumiulating 
the classic stage has also a series of little pieces subsidiary to the one fac^t after another, without showing- logical . > fgi^^ry. 
playwoper: the /<7a, or prologue ; the a kind of inter- connexion or expressing any opinion, on, r roan or 

fude which afterwai-ds developed into the sodnete ; tlie baile,, pr , things, -began to ba thought puerile. An f^tempt was ma^ 
ballet accompanied with singing; and the ,sargu€la, a sort of to treat the history qf Spain in the maimi®r Livy, SanuTC 
^aperetta thus named after the rcyal residence of La Zarzuel^, and Tacitus,, whose methods of narration vrefo dufwtly adop^q- 
where the kings of Spain had a theajtre. As to the dramatic Thg 16th. ,contury, however, sitill ;pr^nta, ce^in chronicle^ 
poets of the gol4en age, even morqnum^ous than the lyric po^ts; of the medieval ^pe, with more reru#t|onr.,pr«Ci8i^-^a-^ 
and the romancers, it is difficult to gr^Jup them* . All are more promise of a critical facult\-. Lfi Crdnka ^ 

or less pupils or imitators. of the great cbiel of, tlie new school, oy Aipbrosio de Morales; the Coenpetid^ iUsior^ oT^EiMlSDim 
Lope Felix 4e Vega Cajpioj everything h»s ultimately to be (ie .Gwflsayj ^ lhe Historiv general ie 
brought back tO|him whom the Spaniards call the “ monsl^ lOf by , Antonio ^s.Herrcjca, Me. ,wi M,rtydey-:cni^»gas(V'A»»* 
nature," Among Lq>e’8, contempewatjes only a lew p,o«rtS;Of tiaufiio^ q£ .thp Iwt cliK)i)(icles,d,C8St|l« Mr 6 iii«u(> 4 s 
Valencift-Gaspar HonjW«^i <ie. Aguilflr ,(j5^i-o$33V. Francisco is «(oj(phj^ny,„a,,achplafj,,no w iff TOth-io^ryJWWr 
nnillen ^ CyitrQ,,t'^,f^uthornt the MoeedodeiM Gid m fe# ^ iww to, tvijU. to fucWffRt doouwffffte AW'WBWgr 
Jinra which Corneiite.^erwi /v# in^pirati<»)-^qTOed, A.iWffi|ll thB..piui|)o».of,^!on^tiig comffct>^|th*»awatiWl|f,pp 
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ancient chronjcle#; hw Anate^ de la tcfona it Aragdn is a book 
of great value, though "aritten in a laboured style. Wil:h Juan 
de Mariana history ceases to be a mere compilation of facts or 
a work of pure erudition, and becomes a work of art. The 
Htstaria de Espana by the celebrated Jesuit, first written in 
Latin (1592) in the interest especially of foreigners, was after- 
wards rendered by its author into excellent Castilian ; as a general 
s\jrvey of its history, well planned, well written and well thought 
out, Spain possesses nothing that can be compared with it. 
Various works of less extent — accounts of more or less important 
episodes in the history of Spain — may take their place beside 
Mariana’s great monument: for example, the Guerra de Granada, 
by Diego Hurtado de Mendoza (a history of the revolt of the 
’ Moors of the Alpujarras under Philip IT.), written about 1572, 
'immediately after the events, but not published till 1&7; 
the narrative of the expedition of the Catalans in the Morea in 
the 14th century, by Francisco de Moncada (d. 1635); that of 
the revolt Of the same Catalans during the reign of Philip IV., 
by Francisco Manuel de Mello, a Portuguese by birth; and that 
of the conquest of Mexico by Antonio de Solis. Each of these 
virriters was more or less inspired by some Latin author, one 
preferring Li^*y; another Sallust, &c. Most of these imitations 
are somewhat stilted, and their artificiality in the long run 
proves as fatiguing as the heaviness of the medieval chroniclers. 
On the other hand, the historians of the wars of Flanders, such 
as Carlos Coloma, Bernardino de Mendoza, Alonso Vazquez 
and Francisco Verdugo, are less refined, and for that very reason 
are more vivid and more capable of interesting us in the struggle 
of t^vo races so foreign to each other and of such different genius. 
As for the accounts of the transatlantic discoveries and con- 
quests, they are of two kinds — either (i) memoirs of the actors 
or witnesses of those great dramas, as, e.g, the Histma verdadera 
de la cofiquista de la nueva Espana, by Bernal Diaz del Castillo 
(1492-1581), one of the companions of Cortes, and the Histma 
'de las Mias, by Bartolom6 de las Casas, the apostle of the 
Indians; or (2) works by professional writers, such as Francisco 
Lopez de Gdmara, official historiographers who wrote in Spain 
on information sent to them from the newly-discovered lands. 

Letter writers, a rather numerous body in Spanish literature, 
are nearly related to the historians; in fact, letters written to 
be read' by others than the persons addressed, or 
Wiiten* in any case revised afterwards, arc only a method 
erf writing history in a familiar style. Fernando 
del Pulgar appended to his Claras varones a series of letters 
On the affaiA of his time ; and in the i6th century Antonio 
de Guevam (d. 1544) collected, under the title of Episiolas 
famiUares, his correspondence with his contemporaries, which 
throws a great light on the early part of tlie reign of 
Charles V., although it must be used with caution because 
of the numerous recasts it has undergone. A celebrated victim 
oT Philip n., Antonio Perez (dl 1611), revenged himself on his 
master by relating in innumerable letters, addressed during his 
exile to his friends and protectors, all the incidents of his 
dis^ace, and by seilmg to the ministers of France and England 
the secrets of the Spanish policy in which he had a hand ; 
some of these letifers are perfect specimens of urbane 
gallantry. 

Philosophy is rather poorly represented in the 16th and 17th 
centuries in the literature of the vernacular. The greater 
p . number Of the Spanish thinkers of this epoch, 

■ Whatever the school to which they belonged— 
scholastic, l^latonir, Aristotelian or independent— wrote in 
Latin. AsCetiO And m5rstical authors alone made use of 
the ^vulgar towgiie for the readier diffusion of their doctrine 
Mntict illiterate, from whose ranks many of 

Asciples were recruited. ' Luis de Granada 

5 1^4-^x588), Lois Ponce de Le6n (1528-1598), Teresa de 
fi^s (i5i5-t58»V‘IWro Maldn uiaide find St John of 
liRe ‘Cross are /we brt^ter lights of this class of writers. 
iBofrte of their bookf,‘ like the G$Aa da peeaiores of Luis de 
■GriOsadaithe autdbio^ptiy of 3 t Thereik^i^d MaldndeChaide’s 
Vta^Ma^didin (1588)^ have obtained a lasting 


success beyond the limits of the Peninsula, and have influenced 
the development of mysticism in France. The Spanish mj^tics 
are not only remarkable for the depth or subtlety of their 
thoughts and the intensity of the divine love with which they 
are inspired; many of them 'are masters of style, and some, 
like St John of the Cross, have composed verses which rank 
with the most sublime in the language. A notable fact is that 
those who are regarded as illuminati profess the most practical 
ideas in the matter of morality. Nothing is more ^ ^ 
sensible, nothing less ecstatic, than the manual of 
domestic economy by Luis de Le6n — La Perfecta casada* Lay 
moralists are numerous in the i6th and 17th centuries. 
Some write long and heavy treatises on the art of governing, 
the education of princes, the duties of subjects, Pedro 
Fernandez de Navarrete’s Conservaetdn de monarguias, Diego 
de Saavedra Fajardo’s Idea de un principe cristiano, Qiicvedo’s 
La Politica de Dios y gobierno de Cristo, give a correct 
idea of the ability which the Spaniards have displayed in this 
kind of didactic literature — ability of no high order; for the 
Spaniard, when he means to expound a doctrine, loses himself 
in distinctions and easily becomes diffuse, pedantic and obscure. 
But there is a kind of morality in which he indubitably excels, 
namely, in social satire, which, under all its forms— idialogue 
and dream in the style of Lucian, epistle after the manner of 
Juvenal, or pamphlet— has produced several masteq^ieces and 
a host of ingenious, caustic and amusing compositions. Juan 
de Valdes (d. 1541), the most celebrated of the Spanish Protes- 
tants, led the way with his Didlogo de Murcurio y Cardft, where 
the great political and religious questions of the first half of the 
j6th century are discussed with admirable vigour and freedom. 
The most eminent author in the department of social satire, 
as in those of literary and political satire, is Quevedo. Nothing 
escapes his scrutinizing spirit and pitiless irony. All the vices 
of contemporary society arc remorselessly pilloried and cruelly 
dissected in his Suenos and other short works. While this great 
satirist, in philosophy a disciple of Seneca, imitates his master 
even in his diction, he is none the less one of the most vigorous 
and original writers of the 17th century. The only serious 
defect in his style is that it is too full, not of figures and epithets, 
but of thoughts. His phrases are of set purpose charged with 
a double meaning, and we are never sure on reading whether 
we have grasped all that the author meant to convey. Co?/- 
ceptism is the name that has been given to this refinement of 
thought, which was doomed in time to fall into ambiguity; it 
must not be confounded with the culiism of Gongora, the artifice 
of which lies solely in the choice and arrangement of words. 
This new school, of which Quevedo may be regarded as the 
founder, had its Boileau in the person of Baltasar Gracian, who 
published his Agudeza y arte de ingenio (1642), in which all the 
subtleties of concept ism are reduced ■ to an exact code. 
Gracidn, who had the gift of sententious moralizing rather than 
of satire, produced in his Criiic&n animated pictures of the 
society of his own day, while he also displayed much ingenuity 
in coliections of political and moral aphorisms which have won 
him a m-eat re]iutation abroad. 

Spanish thought as well as public spirit and all other forms 
of national activity began to decline towards the close of the 
17th century. The advent of the house of Bourbon, 
and the increasing invasion of French influence in ceautry. 
the domain of politics as well as in liteiature and 
science, frustrat d the efforts of a few writers who had 
remained faithful to the pure Spanish tradition. In the 
liands of the second-rate imitators of Calderon the stage sank 
lower and lower; lyric poetry, already compromised by the 
affected diction of Gdngora, was abandoned to rhymesters who 
tried to make up by extravagance of style fbr poverty of thought. 
The first symptoms, not of a revival, but of a certain resumptictti 
of intellectual production, appear in the department of linguistic 
j^tudy. In 1714 there was created, on the model of the Fren^ 
academies, Real Academia Espanola, intended to maintain 
purity of the language and to correct its abuses. This 
academy set itself at once to work, and in 7720 began Ike 
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publication of its dictionary in six folio volumes, the best title 
of this association to the gratitude of men of letters. The 
Gramdtica de la lengua castdlana, drawn up by the academy, 
did not appear till 1771. For the new ideas which were intro- 
duced into Spain as the result of more intimate relations with 
France, and which were in many cases repugnant to a nation 
for two centuries accustomed to live a self-contained life, it was 
necessary that authoritative sanction should be found. Ignacio 
de Luzdn, well read in the literatures of Italy and France, a 
disciple of Boileau and the French rhetoricians, yet not without 
some originality of his own, undertook in his Poetica (1737) to 
expound to his fellow^ countrymen the rules of the new school, 
and, above all, the principle of the famous unities ’’ accepted 
by the French stage from Corneille’s day onward. What LuzAn 
had done for letters, Benito Feyjoo, a Benedictine of good 
sense and great learning, did for the sciences. His Teairo 
critico and Cartas eruditas y curiosas, collections of dissertations 
in almost every department of human knowledge, introduced 
the Spaniards to the leading scientific discoveries of foreign 
('ountries, and helped to deliver them from many superstitions 
and absurd prejudices. The study of the ancient classics and 
the department of learned research in the domain of national 
histories and literatures had an eminent representative in 
Gregorio Mayans y Siscar (1699-1781), who worthily carried 
on the great traditions of the Renaissance; besides publishing 
good editions of old Spanish authors, he gave to the world in 
1757 a Retdrica which is still worth consulting, and a number of 
learned memoirs. What may be called the liiterature d'agrement 
did not recover much lost ground ; it would seem as if the vein 
had been exhausted. Something of the old picaresque novel 
came to life again in the Fray Gerundio of the Jesuit Isla, a 
biographical romance which is also and above all — 
Rommno 9 » detriment, it is true, of the interest ol the 

narrative — a satire on the follies of the preachers of the day. 
The lyric poetry of this period is colourless when compared with 
its variegated splendour in the preceding century. Nevertheless 
one or two poets can be named who possessed 
refinement of taste, and whose collections of verse 
at least show respect for the language. At the head of the new 
school is MenAndez Vald6s, and with him are associated Diego 
Gonzalez (1733-1794), JosA Iglesias de la Casa (1748-1791), 
known by his UtriUos, Cienfuegos, and some others. Among 
the verse writers of the i8th century who produced odes 
and didactic poetry it is only necessary to mention Leandro 
Fernandez de Moratin and Quintana, but the latter belongs 
rather to the 19th century, during the early part of which he 
published his most important worfe. The poverty of the period 
in lyric poetry is even exceeded by that of the stage. No 
kind of comedy or tragical drama arose to take the place of the 
ancient comedia, whose platitudes and absurdities of thought 
and expression liad ended by disgusting even the least exact- 
ing portion of the public. The attempt was indeed made to 
intraiuce the comedy and the tragedy of France, but the stiff 
and pedantic adaptations of such writers as the elder Moratin, 
Agustin de Montiano y Luyando (1697-1764), TomAs de Iriarte, 
Garcia de la Huerta and the welFknown economist Caspar de 
Jovellanos failed to interest the great mass of playgoers. The 
only dramatist who was really successful in composing on the 
French pattern some pleasant comedies, which owe mucb of their 
charm to the great purity of -the language in whidh they are 
written, is Leandro FemAndez de Moratin. It has to be ^ded 
that the saimti was cultivated in the i8th century by one writer 
of genuine talent, Ramdn de la Cniz; nothing helps us better 
to an acquaintance with the curious Spanish society of the 
zeign of Charles IV. than the interludes of this genial and light- 
hearted author, who was succeeded by Juan Ignacio Gon;£lez 
del Castillo. 

The atniggle of the War of Ihdepaidence (1808-14), whidi 
liras destin^ to have such important consequences in the 
IMA world of politics, exerted no immediate influence on 

OeaOMT* the literature of Spain. One might have (KRpected 
as a consequence of the rising of the whole nation against 


Napoleon that Spanish writers would no longer seek their 
inspiration from France, and would resume the national tradi- 
tions which had been broken at the end of the 17th century. 
But nothing of the sort occurred. Not only the afrancesados (as 
those were called who had accepted the new regime), but also 
the most ardent partisans of the patriotic cause, continued in 
literature to be the submissive disciples of France. Quintana, who 
in his odes preached to his compatriots the duty of resistance, 
has nothing of the innovator about him; by his education and 
by his literary doctrines he remains a man of the i8th century. 
The same may be said of Martinez de la Rosa, who, though less 
powerful and impressive, had a greater independence of spirit 
and a more highly trained and classical taste. And when roman- 
ticism begins to find its way into Spain and to enter into con- 
flict with the spirit and habits of the i8th century, it is still to 
France that the poets and prose writers of the new school turn, 
much more than to England or to Germany, The first decidedly 
romantic poet of the generation which flourished about 1830 
was the duke of Rivas; no one succeeded better in reconciling 
the genius of Spain and the tendencies of modem poetry; his 
poem El Moro expdsito and his drama of Don Alvaro 6 la ftcersa 
del sino belong as much to the old romances and old theatre 
of Spain as to the romantic spirit of 1830. On the other hand, 
Espronceda, who has sometimes been called the Spanish Mj«set, 
savours much less of the soil than the duke of Rivas; he is a 
cosmopolitan romantic of the school of Byron and the French 
imitators of Byron; an exclusively lyric poet, he did not live 
long enough to give fuU proof of his genius, but what he has 
left is often exquisite. Zorilla has a more flexible and exuberant, 
but much more unequal, talent than Espronceda, and if the 
latter has writteh too little it cannot but be regretted that the 
former should have produced too much; nevertheless, among a 
multitude of hasty performances, brought out before they had 
been matured, his Don Jnan Tenorio, a new and fantastic 
version of the legend treated by Tirso de Molina and MoliAre, 
will remain as one of the most curious specimens of Spanish 
romanticism. In the dramatic literature of this period it is 
noticeable that the tragedy more than the comedy is modelled 
on the examples furnished by the French drama of the Restora- 
tion; thus, if we leave out of account the play by Garcia Guti- 
Arrez, entitled El Trovador, which inspired Verdi’s well-known 
opera, and Los Amantes de T cruel, by Hartzenbusch, and a few 
others, all the dramatic work belonging to this date recalls 
more or less the manner of the professional playwrights of the 
boulevard theatres, while on the other hand the comedy of 
manners still preserves a certain originality and a genuine local 
colour. Bret6n de los Herreros, who wrote a hundred comedies 
or more, some of them of the first order in their kind, apart 
from the fact that their fiction is of remarkable excellence, 
adheres with great fidelity to the tradition of the 17th century; 
he is the last of the dramatists who preserved the feeling of the 
ancient comedia, Mariano JosA de Larra, a prose writer of the 
highest talent, must be placed beside Espronceda, with whom 
he has several features m common. Caustic In temper, of a 
keenly observant spirit, remarkably sober and clear as a writer, 
he was specially successful in the political pamphlet, the article 
d^actudite, in which he ridicules without pity the vices and 
oddities of his contemporaries; his reputation is mudi more 
lately due to tiiese letters than either to his plays or his novd 
El Doned de Don Enrique d DoUente, With Larra must be 
associated two other humoristic writers. The first of these is 
Mesonero Romanos, whose Escenas mairitenses, although, id 
less literary value than Larra’s articles, give pleasure by thtir 
good-natui^ and by the curious details they furnish 

with regard to the contemporary society of Madrid. The other 
is EstAbanee Calderon, who in his Escenas andedmas sought to 
revive the manner of ^e satirical and picaresque writers of the 
Z7th century; in a uselessly archaic language of his own, tesse- 
lated with frajpnents taken from Cervantes, ^evedo and others^ 
he has delineated with a somewhat artificial grace various 
piquant scenes of Andalusian or Madrid life. The most promi- 
nent literary critics belonging to the first generation of the 
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fwatiiry were Alberto Lista (1775-1848), whose critical doctrine 
may be described as a compromise bctY/een the ideas of French 
classicism and those of the romantic school, and Agustin Duran, 
who made it lua special task to restore to honour the old 
literature of Gistile, particularly its romanres, which he had 
studied with ardour, and of which he published highly esteemed 
collections. 

If the struggle between classicists and romanticists continued 
even after 1830, and continued to divide the literary world 
into two opposing ceuDops, the new generation — that which 
occupied the scene £h)m 1840 till about 1868 — had other pre- 
occupations. The triumph of tJio new ideas was assured; what 
was now being aimed at was the creation of a new literature 
which should be truly national and no longer a mere echo of 
that beyond the Pyrenees. To the question whether modem 
Spain has succeeded in calling into existence such a literature, 
we may W’cll hesitate to give an affirmative answer. It is true 
tliat in every species of composition, the gravest as well as the 
lightest, it can show works of genuine talent; but many ot them 
are strikingly deficient in originality; all of them either bear 
unmistakable tri\ces of imitation of foreign models, or show 
(more or less liappily) the imprint of the older literature of the 
37th centuiy, to which the historical criticism of Duran and the 
labours of varicnis other scholars had givea a flavour of novelty. 

Fcircign influence is most clearly marked in the work of 
Ventura de la Vega (1807-18^5), whose relationship to the 
youi;^fir Moratin, and therefore to Moli^re, is 
unmistakable in JK/ H ombre de mundo (1845), a piece 
written after a long apprenticeship spent in translating French 
plays. Among those who endeavoured to revive tlic dramatic 
^stem established by Lope de Vega were Aiireliano Femandez- 
Guerra y Orbe (i&i6-‘i894) and Francisco S/mchez de Castro (d. 
1878); the former in ALonso Caiw^ and the latter in Hmnenegildo, 
produced examples of ingenious reconstruction, which testified 
to their sdiokurship but faded to intca’est the public permanently. 
A fusion of early and later methods is discernible in the plays 
of Adelardo LApese de Ayahi and Tamayo y Dans. Campoamor 
wrote dramas which, thcrugh curious as expressions of a subtle 
intelligence cast in the form of dialogue, do not lend themselves 
to presentation, and were probalJy not intended for the stage. 
Nuneji de Arce in El liaz ZjiIa produced an impressive drama 
«B well as several plays ^vritten in collaboration with Antonio 
de Hurtado, before he found his true vocation as a lyrk poet. 
The successor of Tamayo y Baus in popular esteem must be 
•ought in losA Echogaray, whose earlier plays*— such as La 
Esposa del vmi^ador and En el puno de la es^da — are in the 
romantic style; in his later works he attempts the solution of 
social pcdblema or the S3nTibaIic drama. Such pieces as El Gnm 
Gdesto, El de Den Jmn md. El Loco dios indicate a careful 
study of the younger Dumas and Ibsen. During the last few 
years his poptifeity has shown signs of waning, and the copious 
dramatist has tianalated from the Catalan at least one play by 
Angel GuimariL(k. 1847). Echegaray ’s school belong Eugenio 

SellAs(b. 1844), author of El Nudo gordtano,El Cido del such 
and Mujer de LoUt, and Lcopoldo Cano y Masas (b. 1844), 
whose best productions axe La Mariposa, Gloria and La Pasim- 
ema, an admirable example of concise, and pointed dialogue. 
Mention must also be made of JosA Fehu y Codma (1843-1897), 
•L Catalan who wrote two vigorous plays entitled La Dolores 
mi Mvriadd Carmen \ Joaquin Dicenta(b. 1660), whose Jnan 
iliowed; daring Itdent; and especially Jacinto Benavente 
^b.. 1866), a dramatist whose mordant vigour and knowledge of 
stage^ffeot is manifest in La Ckmnda de las fieras and Rosas de 
cMe. In a lighter win much success has attended the efforts 
to! Miguel Echegaray (b. 1848), whose buoyant humour is in 
quunt contrast with his broker’s sepulchral gloom, and Vital 
(b. 1851) and’S^icarda de la Vega (b, 1858) deserve the 
popularity which they haw vron, the first by El Senor Cura 
and the 8eoond.^hy P»pa la frescacliona, exoditent specimens of 
humoroos cisnbia^ce. . But the most promising writers for 
the Istage at the present titne are Serafin Alvarez 
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whose collaboration are due El Ojito derecho and Abanicos y 
pandereies, scenes of brilliant fantasy which continue the 
tradition of willy observation begun by Lope de Kueda. 

Rivas, Esproncoda and Zorrilla owe more to foreign models 
than cither Campoamor or Nfinez do Arce. It is true that 
Campoamor has been described, most frequently 
by foreign critics, as a disciple of Heine, and un- Poetry. 
doubtedly Campoamor suggests to cosmopolitan readers some- 
thing of Heine’s concentrated pathos; but he has nothing 
of Heine’s acrimony, and in fact continued in his own 
scmi-philosopbic fju^hion a national tradition of immemorial 
antiquity— the tradition of exjorcssing lyrical emotion in four 
or eight lines which finds its most homely manifestation 
in the five volumes of Cantos poptdares espaholes edited by 
Francisco Rodriguez Murin. No less national a poet was 
Nunez de Arce, in whose verses, though the sentiment and 
reflection are often cnn\monplace, the workmanship is of 
irreproachable finish. His best performance is Griios del amhate 
(1875), a series of impassioned exliortations to concofd issiiod 
during the civil war which preceded the resloration of the 
Bourbon dynasty. An ineffectual politician, Nunez cle Arce 
failed in oratory, but produced a permanent polil ical impression 
with a small volume of songs. He wrote much in the ensuing 
years, and though he never failed to show himself n true poet he 
never succeeded in repeating his first great triumph — perhaps 
because it needed a great national crisis to call forth his powers. 
}Tc found an accomplished follower in Fmilio PArez Ferrari 
(b. 1853), whose Pedro Ahelardo and Dos ccUos y dos almas re 
call the dignity but not the impeccability of his model. Another 
pupil in the same scliool was Jose Velarde (d. 1802), whose best 
work is collected in Voces dd alma, some numbers of which are 
indications of a dainty and interesting, if not virile, talent. 
Absorbed by commerce, Vicente Wcnccslao Querol (d. j88c)) 
could not afford to improvise in the exuberant manner of his 
countrymen, and is represented by a single volume of poems as 
remarkable for their self-restraint as for a deep tenderness whioli 
finds exppeasion in the Cartas d Maria and in the poignant 
stanzas A la muerie de mi hmnana Adda, The temptation to 
sound the pathetic note so thrillingly audible in QueroPs subdued 
harmonies proved irresistible to Federico Balart (1831-1905), a 
critic and liumorist of rejnite who late in life astonished and 
moved the public with a volume of verse entitled Dolores, a 
sequence of elegiacs which bear a slight formal resemblance to 
In Memoriam; but the writer’s sincerity was doubtful, and in 
Horizontes the absefnee of genuine foeling degenerated into 
fluent fancy and agreeable prettioess. A more powerful and 
interesting personality was Joaquin Maria Bartrina (1850- 
j88o), who endeavoured to transplant the pessimistic spirit of 
I.eoontc dc Lisle to Spanish soil, Bartrina’s crude materialism 
is antipathetic; he is wliolly wanting in the stately impassability 
of his exemplar, and his form is defective; but he has force, 
sincerity and courage, and the best verses in Al^o (1876) are 
not easily forgotten. The Andantes y allegros and Crmos y 
at?mrelas of Manuel Reina (1856-1905) have a delightful Anda- 
lusian effusiveness and metrical elegance, which compensate 
for some monotony and shallowness of thought. Manuel del 
Palaoio (1832-1907) combined imagination and wit with a 
technical skill equal to that of the French Parnassians; but he 
frittered away his various gifts, so that but a few sonnets survive 
out of his innumearable poems. More akin to the English 
“Lake poets was Am6s de Escalante y Prieto (i83*-i902), 
better known by his pseudonym of “ Juan Garcia,”’ whose 
faculty of poetic description, revcaied only to the few who had 
read his verses in the editkm privately circulated in 1890, is 
now generally recognized. The vein of religious senriment 
which runs through Eacaknte’s mo.st cHaracletistic lyrics was 
also worked by Luis Ramirez Martinez y Guertero (d. 1874), 
who, under the pseudonym el ** Larmig,” wrote verses itiipreg- 
nated with Christian devotion as well as with a sinister melan- 
choly which finally led him to commit suicide. The most 
btwesting of the ^unM poets are provmciak' by syttipathy 
or F«i}dence| S not oy httth, Seflvadta Rueda (b. m, his . 
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Aim espaholes, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1S63), a 
Cuban by birth but domicDed at Barcelona, strikes a Catalan 
note in Mus^o (1902), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires murdanos and La Canddn de la huerta reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele- 
brate their island scenery with luminous picturescjucncss of 
phrase. The roll of Spanish poets may close with the name of 
Jos6 Mafia Gabriel y Golan (d. 1905), whose reputation depends 
chiefly on the verses entitled El Aina ” in Casicllanas; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 there has been a notable renaissance of the Spanish 
novel. Bern in Caballero is entitled to an honourable place in 
PicHott I’t^ry history as perhaps the first to retdvc the native 

realism whichwaslcmporarily checked by the romantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales — such as El Codnero de su majesiad, Los 
Minfies de las Alpujarras and Martin Gil — ^are written with an 
irresistible brio; but he was the victim of his own facility, grew 
more and more reckless in hi: methods of composition, and at 
last sank to the level of his imitators. Antonio de Trueba 
followed Ferndn Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted local patriots and uncritical readers generally. He had 
no gift of delineating diameter, and his plots are feeble ; but he was 
not wanting in literary charm, and went his road of incorrigible 
opthnivsm amid the applause of the crowds His contemporary, 
Pedro Antonio de Alarcdn, is remembered chiefly as the author 
of El Sombrero de ires picos, a peculiarly Spanish tale of picaresque 
malice. Neither Trueba nor Alarcdn could have developed 
into great artists; the first Is too falsetto, th^ second is too 
rhetorical, and both are too haplmzard in execution. Idecilizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
JosC Maiia de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of his experiment 
startled a generation of readers accustomed to Fenidn Caballero’s 
feminine reticence and Trueba’s deliberate conventionality. 
Moreover, Pereda’s reactionary political views— too frequently 
■obtruded in his imaginative work — alienated from him the 
sympathies of the growing .Liberal element in the country; but 
the power which stamps his Escenas moniahesas Yitih at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folk, sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under- 
stitnds the poor, hits upon the mean between -conventional 
pbrtitiitnre attd caricature, afid has the keenest appreciatiem 
of natural beaaity. His Was far less certain fh de^d'Jblhg 
townsmen; yet it, is a mistake' to class him as merely a succiessful 
landscape pahiter, for he' created character, and eontinuaily 
reveitled points of novelty in his descriptions of' the eoWm<m 
thijigs df life, fereda Is reali^ic, and be, is Wai. Ills rival,; 

J uan Valera,, is not, in the restricted sense of the word, realkjticj 
ut he is no less real m his own wider province; he has nekher 
Pereda’s energy nor austerity of purpose, bat a more in-i 
fallible tact, a ktger ejtperfettce of rtwn arid vlrninen, ^ind his 
sceptical raillery is as efiectiye mor4 commentary ks Pereda’si 
ChTtstian pessimism. In Valera’s PepiUs }imhie9 and Dcnct 
Luif and in Pereck’s ScfHlmf wb have a finish befoines 
who dosefve their Peredh’i^ is the^ntbre vignrouib 


blooded talent, as Valera’s is the more seductive and patrician; 
3'’et, much as 1 hey differ, both are essentially native in tne quality 
of their genius, sysi em and phrasing. Benito Pdrez 'Galddn 
gave a new life to the historical nox^cl in his huge scries cntitletl 
Episodios nanonahs^ a name perhaps suggested by the Romms 
nettionaux of Erckmann-Chatrian; but the subjects and sentir 
ment of these forty volumes are intensely local. The colouring 
of the Episodios naciomks is so brilliant, thoir incident is so 
varied and so full of interest, their spirit so stirring and patriotic, 
that the born Sjxmiard easily forgives their frequent prolixity, 
their insistence on minute details, tljcir loose constiniction and 
their uneven style. Their appeal is irresistible; there is no sud; 
unanimous approbation of the p(fliti co-religious Hovels such ate 
Dona Perjccia, Gloria and Lcdn Roch, each of which may be rtf* 
garded as a rcmian d thhe. Tlie quick response of P^rez Galdds 
to any external blimulus, his sensitiveness to every change iii 
the literary fttmospliere, made it inevitable that he should cozim 
under the influence of French naturalism, as he dues in Lff 
Prohibido and in Realuhd; but his cbtiversion Was temporary, and 
two forcible novels dealing with contemporary life— 
y Jadnta and An^cl mark the thitd place in the develop- 

ment of a susceptible talent, l^ietrue leader of the naturalistic 
school in Spain is Armando Palacio Valdes, whose faculfy 
of artistic selection was first displayed in El SeUorito Odttoih^ 
Two sul)seqirent works— y MaAa and La Hmnana SoH 
Sulpicio — ^raised hopes that Spain hud, in Palacio Valdes, a 
novelist of the first order to succt cd I’ercda and Valera; but hi 
La Espufna and La Fe, two social studies which caused all the 
more sensation because they contained caricatures of wcD- 
known personages, the author followed the French current, 
ceased to he national and did not become cosmopolitan, ffis 
latest books are more original and interesting, though thej’’ 
scarcely fulfil his early promise. Anc^ther novfelist who ti. 
time divided honours with Palacio Valdes was the lady wito 
publishes under her maiden name of Emilia Pardo BazAn. 
powerful, repellent pictures of peasant life and the ethical dzlririg 
of Los Pazos de Vlloa and La Madre NatUraleza are set off 1 :^*^ 
graphic passages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspires 
Insoladdn and De mi tierra is expressed in a style which securds 
Emilia Pardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Clarin,” was I>etter'known as a ruthless critic than as a novelist; 
the interest of his shorter stories has m^aporated, but his ambi- 
tious novel, La Regenta, lives as an original study of the relation 
between mysticism afid passion. Jacinto Octavio Piefin, 
(b. 1852), who has deserted novel Writing fot* criticism, displayed 
much insight in LUzaro^ the story of a priest who finds hiitSsefll 
forced to lay down his orders; this work was naturally denoufict^ 
by the clerical party, and orthodoxy declared equally agairtet 
Efie^go and Dnlte y sabrosa; mdte impartial critics agretr 
in admiring Piedn’s poWer of awakening sympathy and interest, 
his gift of minute psychological analysis and his exquisite diction. 
No sfispicion of heterodoxy attaches to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia Lmdiieo, nor to the 
J^uit, Luis Coloma (b, 1851), vdio obtained a fleeting tfhim^ 
with Pequ^eees, fo which tiie writer satirized the fa'shionaWe 
society of which he had been an ornament before Iris conversion.. 
Juafi GChoa (d. 189^) showed promise of the highest order in 
his irhort stories, Bi Ainddo disdpuh arid 'Vh xil^a de Dios 
arid Angel Ganhet'(d;. 1898) prodficed to LoiTtcibajos delifi- 
jed^etbU tttaddr Ph Ctd; a sm^lor philolsOphiCri! romance, rich 
in ideas and MicitOfis in expression, though hlcjfiing in narrative 
hiterttet. With hitd may be mentioned Rktoado Midas Pickvda 
(d. Author Of La Tierra de edmpds died preriitetriMy 
before' w undoubted talent hrid reajdJed maturity/ Of; 
younger ribyelhrts the most notable in repritation Ond addM- 
merit y Vicerite Blasco Ibdfiez (b* x8^) who begui wif 9 i 
pictures of Vaiencian provincial life in FtaT made 

roiriante the' ydhidc of revolritiohory pitpafeslndairi td 
Arid O and shoWs the influence of wa iri one of hlf 
latest books, La Maja Blaaeb lbdflk tacks taste flteki 
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judgment, and occasional provincialisms disfigure his style; 
but his power is undeniable, and^ even his slmrter talcs are 
remarkable examples of truthful impressionism. Ram6n del 
Valle-Inci^in (b, 1869) tends to preciosity in Corle de amor and 
Flor de saniidad, but excels in finesse and patient obser^^ation; 
J. Martinez Ruiz (b. 1876) is wittier and weightier in Las Con- 
jesiones de un pequeno fildsofo and the other stories which lie pub- 
lishes under tJie pseudonym of Azorin/’ but he lacks much of 
Vallc-IncMn’s picturesque and perceptive faculty; Pio I 5 aroja\s 
restless and picaresque talent finds vigorous but incoherent 
expression in El C amino de perjeccidn and Aurora roja; and 
Gregorio Martinez Sierra (b. 1882) has shown considerable 
mastery of the difficulties of the short story in Pascua fluiida 
and Sol de la tarde. 

The tendency of Spanish historical students is rather to collect 
tJie raw material of histor)^ than to write history, Antonio 
Canovas del Castillo was absorbed by politics to 
the loss of literature, for his Ensayo sohe la casa de 
Austria en Espaha is ample in information and 
impartial in judgment; the composition is hasty and the style 
is often ponderous, but many passages denote a genuine literary 
faculty, which the author was prevented from developing. The 
liistoriade los Visigodos, in w^hich Aureliano Ferndndez-Guerra y 
Orbe collaborated with Eduardo de Hinojosa, illuminates an 
obscure but important pcri(^d. Francisco Cdrdcnas (1816- 
3898) in liis Historia de la propriedad territorial en Espana did 
for Spain much that Maine did for England. Eduardo Perez 
Pujol (b. 1830) in his Historia de las insiifuciones de la Espana 
goda (1896) supplements the work of Ferndndez-Guerra and 
Hinojosa, the latter of whom has published a standard treatise 
entitled Historia del derecho romano. Joaquin Costa’s Esludios 
ihhficos (1891) and Colectivismo agrario en Espana (1898) have 
been praised by experts for their minute research and exact 
erudition; but his Poesia popular espanola y miiologia y liter a- 
iura celto-hispanas, in which a most ingenious attempt is made 
to reconstitute the literary history of a remote period, appeals 
to a wider circle of educated readers. The monographs of 
Francisco Cndera y Zaidin(b. 1836), of Cesdreo Ferndndez Duro 
(1830-1907), of Francisco Ferndndez y Gonzalez (b. 1833), of 
Gumersindo Azearate (b, 1840), and of many others, such as the 
Jesuit epigraphist Fidel Fita y Calom^, are valuable contribu- 
tions to the still unwritten history of Spain, but are addressed 
chiefly to specialists. Many of the results of these investigators 
are embodied by Rafael Altamira y Crevea (b. 1866) in his 
Historia de Espana y de la civilizacidn espanola, now in progress. 
Literary criticism in Spain, even more than elsewhere, is too 
often infected by intolerant party spirit. It was difficult for 
Leopoldo Alas (“ Clarfn ”) to recognize any merit in the work of 
a reactionary writer, but his prejudice was too manifest to 
mislead, and his intelligent insight frequently led him to do 
justice in spite of his prepos.sessions. In the opposite camp 
Antonio Valbuena, a humorist of the mordant type, has still 
more difficulty in doing justice to any writer who is an acade- 
mician, an American or a. Liberal. Pascual de Gayangos y 
Arceand Manuel Mild y Fontanals escaped from the quarrels of 
contemporary schools by confining their studies to the past, and 
Marcelino Mendndez y Pelayo has earned a European reputation 
in the same province of historical criticism. Among his followers 
who have attained distinction it must suffice to mention Ram6n 
Hen^dez Pidal (b. 1869), author of La Leyenda de los infantes 
de laird (^897), a brilliant piece of scientific, reconstructive 
criticism; jPrancisco Rodriguez Marin (b. 1855), who has pub- 
lished valuable studies, on 16th and 17th century authors, and 
adds to his gifts as an investiptor the charm of an alembicated, 
archaic style; Emilio Cotarelp y Mori (b, 1858), who, besides 
interesting contributions to the histoty pf the theatre, has 
written substantial monographs on Enrique de Villena, Villa- 
mediana, Tirso de Molina, Inarte and ,Ram6n de la Cruz; and 
Adolfo Bonilla y San Martin (b. 1875), whose elaborate bio- 
g^hy of Juan Luis Vives, which is a chpit^ chapter on the 
history of Spanish humanism, gives him a foremost place among 
the sdiolars of the younger, generation^ 


Bibliography. — The basis of study is Nicolas Antonio's Biblich 
theca hispana vetus and Bibliotheca hispana novay in the revised 
edition of Francisco P6rez Bayer (4 vols., Madrid, 1788). Supple- 
mentary to this are Bartolom6 Jos6 Gallardo's Ensayo de una biblic- 
teca espanola de libros raros y curiosos (4 vols., Madrid, 18O3-1889), 
edited by M. R. Zarco del Valle and Jos6 Sancho Rayon; Pedro 
Salvd y Mallen's Catdlogo de la biblioteca de Salvd (2 vols., Valencia, 

; Tames Lyman Whitney of the Spanish Library and 
of the Portuguese Books bequeathed br George Tichnor to the Boston 
Public Library (Boston, 1879); Domingo Garcia Peres, Caidlogo de 
los autoves portueueses que escribieron en castellano (Madrid, 1890). 
For incunablcs the best authority is Conrddo Haebler, Bihliografia 
ihirica del sigh xv. (the Hague and Leipzig, 1904). Of general 
histories the most extensive is George Ticknor’s History of ^anish 
Literature (3 vols., New York, 1849, and 6th cd., 3 vols., Boston, 
1H72), wliich is particularly valuable as regards bibliography; 
additional information is embodied in the German translation of 
this work by N. H. Julius (2 vols., Leipzig, 1852) and tlie supple- 
ment by F. J. Wolf (1867) ; and the Spanish translation by Pascual 
de Gayangos and Enrique de Vedia (4 vols., Madrid, i85]-i856) may 
be consulted with profit. On a smaller scale are C. Baist, “ Die 
^anische Litteratur” (Strassburg, 1897), in the .second volume of the 
Grundriss der romanischen Philologie (j)!. ii.); II. Butler Clarke, 
Spanish Literature (London, 1893); Rudolph Beer, Spanischr 
Literatitrgeschichte (Leipzig, 1903); Pliilipp August Becker, Gc- 
schichte der spanischen Literatur (Stras.sbiirg, 1904). The lliice last- 
nained include modem authors, as do E. M6rim^e, Precis d’histoive 
de la littdrattm cspagnole (Paris, 1908), and J. Fitzmauricc- Kelly, 
History of Spanish Literature (London, 1898; Spani.sh translation, 
Madrid, 1901, and French translation, with a revised te>£t and ser- 
viceable bibliography). For the middle ages the best works arc 
F. J. Wolf, Studien sur Ge’schichte dvr spanischen und portugicsischen 
Nationalliteratur (Berlin, 1859), and M. Mild y Fontanals, De la 
Poesia herdico-popular castiUana (Barcelona, 1874). Jose Amador 
de los Rios, Historia critica de la literatura cspaiiola (7 vols., Madrid, 
1861-1865), is diffusive and inaccurate, but give.? useful information 
concerning the period before the i6lh century. On the drama tlie 
most solid works are Cayctano Alberto de la Barrera y Leirado, 
Caidlogo bihliogrdfico y biogrdpeo del teatro antiguo espaiiol (Madrid, 
i860) ; A. Paz y Mdlia, Catdlogo de las piexas de teatro que se ronservan 
en el departamento de manuscritos de la biblioteca nacional (Madrid, 
1899) ; C. P6rez Pastor, Nuevos datos acerca del histriomsmo espaHvl 
en los sighs xvi. y xvii. (Madrid, 1901); Jose Sdnehez-Arjona, 
Noticias referentes d los anales del teatro cn Sevilla (Seville^ 
Antonio Restori, “ l^a Collezionc della biblioteca jmlatma-par- 
mense," in Studi di plologia romanza, fasc. 15 (Rome, 1891); E. 
Cotarelo y Mori, Controversias sobre la licitud del teatro en Espaiia 
(Madrid, 1904). Adolf Friedrich von Schack, Geschichte der dranieh 
tischen Literatur und Kunst in Spanien (Frank fort -on-Main, 1846- 
1854), a valuable work when published and still to be read with 

E leasure, is now out of date, and is not improved in the Spanish trans- 
ilion by Eduardo de Mier; it is in course of being superseded by 
Wilhelm Creizenach’s Geschichte des neueren Dramas, of which three 
volumes have already appeared (Halle, 1893-1903). Two fluent and 
agreeable works on the subject are Adolf Schaeffer, Geschichte des 
spanischen Nationaldramas (2 vols., Lcijizig, 1890), and Louis dr 
I Viel Castel, Zissaf sur le thddtre espagnol (2 vols., Paris, 1882). Julius 
! Leopold Klein's extravagant prejudices detract greatly from the 
value of Das spanische Drama (Leipzig, 1871-1875), which forms part 
of his Geschichte des Dramas \ but nis acumen and learning are by nf) 
means contemptible. Other works on the Spanish drama are 
indicated by A. Morol-Fatio and L. Rouanet in their critical biblio- 
graphy, Le Tkddtre espagnol (Paris, 1900). The prefaces by M. 
Men6ndez y Pelayo in the Antologia de poetas liricos casteilanos 
desde la formacidn del idioma hasta nuestros dias (12 vols. already 
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Aim espaholes, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1S63), a 
Cuban by birth but domicDed at Barcelona, strikes a Catalan 
note in Mus^o (1902), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires murdanos and La Canddn de la huerta reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele- 
brate their island scenery with luminous picturescjucncss of 
phrase. The roll of Spanish poets may close with the name of 
Jos6 Mafia Gabriel y Golan (d. 1905), whose reputation depends 
chiefly on the verses entitled El Aina ” in Casicllanas; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 there has been a notable renaissance of the Spanish 
novel. Bern in Caballero is entitled to an honourable place in 
PicHott I’t^ry history as perhaps the first to retdvc the native 

realism whichwaslcmporarily checked by the romantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales — such as El Codnero de su majesiad, Los 
Minfies de las Alpujarras and Martin Gil — ^are written with an 
irresistible brio; but he was the victim of his own facility, grew 
more and more reckless in hi: methods of composition, and at 
last sank to the level of his imitators. Antonio de Trueba 
followed Ferndn Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted local patriots and uncritical readers generally. He had 
no gift of delineating diameter, and his plots are feeble ; but he was 
not wanting in literary charm, and went his road of incorrigible 
opthnivsm amid the applause of the crowds His contemporary, 
Pedro Antonio de Alarcdn, is remembered chiefly as the author 
of El Sombrero de ires picos, a peculiarly Spanish tale of picaresque 
malice. Neither Trueba nor Alarcdn could have developed 
into great artists; the first Is too falsetto, th^ second is too 
rhetorical, and both are too haplmzard in execution. Idecilizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
JosC Maiia de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of his experiment 
startled a generation of readers accustomed to Fenidn Caballero’s 
feminine reticence and Trueba’s deliberate conventionality. 
Moreover, Pereda’s reactionary political views— too frequently 
■obtruded in his imaginative work — alienated from him the 
sympathies of the growing .Liberal element in the country; but 
the power which stamps his Escenas moniahesas Yitih at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folk, sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under- 
stitnds the poor, hits upon the mean between -conventional 
pbrtitiitnre attd caricature, afid has the keenest appreciatiem 
of natural beaaity. His Was far less certain fh de^d'Jblhg 
townsmen; yet it, is a mistake' to class him as merely a succiessful 
landscape pahiter, for he' created character, and eontinuaily 
reveitled points of novelty in his descriptions of' the eoWm<m 
thijigs df life, fereda Is reali^ic, and be, is Wai. Ills rival,; 

J uan Valera,, is not, in the restricted sense of the word, realkjticj 
ut he is no less real m his own wider province; he has nekher 
Pereda’s energy nor austerity of purpose, bat a more in-i 
fallible tact, a ktger ejtperfettce of rtwn arid vlrninen, ^ind his 
sceptical raillery is as efiectiye mor4 commentary ks Pereda’si 
ChTtstian pessimism. In Valera’s PepiUs }imhie9 and Dcnct 
Luif and in Pereck’s ScfHlmf wb have a finish befoines 
who dosefve their Peredh’i^ is the^ntbre vignrouib 


blooded talent, as Valera’s is the more seductive and patrician; 
3'’et, much as 1 hey differ, both are essentially native in tne quality 
of their genius, sysi em and phrasing. Benito Pdrez 'Galddn 
gave a new life to the historical nox^cl in his huge scries cntitletl 
Episodios nanonahs^ a name perhaps suggested by the Romms 
nettionaux of Erckmann-Chatrian; but the subjects and sentir 
ment of these forty volumes are intensely local. The colouring 
of the Episodios naciomks is so brilliant, thoir incident is so 
varied and so full of interest, their spirit so stirring and patriotic, 
that the born Sjxmiard easily forgives their frequent prolixity, 
their insistence on minute details, tljcir loose constiniction and 
their uneven style. Their appeal is irresistible; there is no sud; 
unanimous approbation of the p(fliti co-religious Hovels such ate 
Dona Perjccia, Gloria and Lcdn Roch, each of which may be rtf* 
garded as a rcmian d thhe. Tlie quick response of P^rez Galdds 
to any external blimulus, his sensitiveness to every change iii 
the literary fttmospliere, made it inevitable that he should cozim 
under the influence of French naturalism, as he dues in Lff 
Prohibido and in Realuhd; but his cbtiversion Was temporary, and 
two forcible novels dealing with contemporary life— 
y Jadnta and An^cl mark the thitd place in the develop- 

ment of a susceptible talent, l^ietrue leader of the naturalistic 
school in Spain is Armando Palacio Valdes, whose faculfy 
of artistic selection was first displayed in El SeUorito Odttoih^ 
Two sul)seqirent works— y MaAa and La Hmnana SoH 
Sulpicio — ^raised hopes that Spain hud, in Palacio Valdes, a 
novelist of the first order to succt cd I’ercda and Valera; but hi 
La Espufna and La Fe, two social studies which caused all the 
more sensation because they contained caricatures of wcD- 
known personages, the author followed the French current, 
ceased to he national and did not become cosmopolitan, ffis 
latest books are more original and interesting, though thej’’ 
scarcely fulfil his early promise. Anc^ther novfelist who ti. 
time divided honours with Palacio Valdes was the lady wito 
publishes under her maiden name of Emilia Pardo BazAn. 
powerful, repellent pictures of peasant life and the ethical dzlririg 
of Los Pazos de Vlloa and La Madre NatUraleza are set off 1 :^*^ 
graphic passages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspires 
Insoladdn and De mi tierra is expressed in a style which securds 
Emilia Pardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Clarin,” was I>etter'known as a ruthless critic than as a novelist; 
the interest of his shorter stories has m^aporated, but his ambi- 
tious novel, La Regenta, lives as an original study of the relation 
between mysticism afid passion. Jacinto Octavio Piefin, 
(b. 1852), who has deserted novel Writing fot* criticism, displayed 
much insight in LUzaro^ the story of a priest who finds hiitSsefll 
forced to lay down his orders; this work was naturally denoufict^ 
by the clerical party, and orthodoxy declared equally agairtet 
Efie^go and Dnlte y sabrosa; mdte impartial critics agretr 
in admiring Piedn’s poWer of awakening sympathy and interest, 
his gift of minute psychological analysis and his exquisite diction. 
No sfispicion of heterodoxy attaches to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia Lmdiieo, nor to the 
J^uit, Luis Coloma (b, 1851), vdio obtained a fleeting tfhim^ 
with Pequ^eees, fo which tiie writer satirized the fa'shionaWe 
society of which he had been an ornament before Iris conversion.. 
Juafi GChoa (d. 189^) showed promise of the highest order in 
his irhort stories, Bi Ainddo disdpuh arid 'Vh xil^a de Dios 
arid Angel Ganhet'(d;. 1898) prodficed to LoiTtcibajos delifi- 
jed^etbU tttaddr Ph Ctd; a sm^lor philolsOphiCri! romance, rich 
in ideas and MicitOfis in expression, though hlcjfiing in narrative 
hiterttet. With hitd may be mentioned Rktoado Midas Pickvda 
(d. Author Of La Tierra de edmpds died preriitetriMy 
before' w undoubted talent hrid reajdJed maturity/ Of; 
younger ribyelhrts the most notable in repritation Ond addM- 
merit y Vicerite Blasco Ibdfiez (b* x8^) who begui wif 9 i 
pictures of Vaiencian provincial life in FtaT made 

roiriante the' ydhidc of revolritiohory pitpafeslndairi td 
Arid O and shoWs the influence of wa iri one of hlf 
latest books, La Maja Blaaeb lbdflk tacks taste flteki 
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narration and by the quality of their language ; it would not be too 
niuch to liken these Catalan chroniclers, and Muntancr especially, 
to Villehardouin, Tom'villc and Froissart. The Doctor lllumi- 
natus, Raymond Lully, whose acquaintance with Latin was 
very poor — his philosophi(‘al works were done into that language 
by hi3 disciples— wrote in a somewhat Provenfalized Catalan 
various moral and propagandist works — ^the romance Blanquerna, 
in praise of the solitary life, the Libre de les maravelks, into 
which is introduced a bestiary ” taken by the author from 
Kalilah and Dimnah, and the Libre del irde de cavalleri^i, a 
manual of the perfect knight, bcsitles a variety of otjicr treatises 
and opuscula of minor importance. The majority of tlie 
W7'itings of Lully exist in two \'crsions — one in the vernacular, 
whicb ishlsown,theothrrin J^itin, originating with his disciples, 
v/ho desired to give currency throught>ut Christendom to tiieir 
master’s teachings. Lully — who was very popular in tlie lay 
v^orld, although the clergy liad a low opinion of him and in the 
15th century even set themselves to obtain a condemnation 
f'f his works by the Inquisition — lud a rh%'\l in the person of 
j'Yancesch Xiinenez or Eximeniz, a Franciscan, born at Gerona 
some time after 1350. His Crest id (printed in 1483) is a vast 
encyclopaedia of theology, morals and politics for tlic use of the 
l.ijty, supplemented in various aspects by his three other works — 
]^ida de Jesucristj Libre del angels and Libre de les doncs] the 
l;'.sl named, which is at once a book of devotion and a manual 
of domestic economy, contains a number of curious details 
as to a Catalan woman’s manner of life and the luxury of the 
f)eriod. Lully and Eximeniz are the only Catalan authors of 
the i4lh century whose works written in a A'ulgar tongue had 
the honour of being translated into lYcnch shortly after their 
appearance. 

We have chiefly translators and historians In the T5th centur}^ 
j\ntoni Canals, a Dominican, who belongs also to tho previous 
century, translates into Catalan Valerius Maximus and a treatise 
of St Bernard; Bernat Metgc, himself well versed in Italian 
literature, presents some of its great miislers to his countrymen 
by translating the Griselidis ol Petrarch, and also by composing 
L) Sompni (“ The Dream ”), in which the influence of Dante, 
of Boccaccio, and, generally speal^ing, of the Italy of the 13th 
and 14th centuries is very perceptible. The luyts d'l rmes de 
Catdunya of Bernat Buadcs (d. 1444), a knightly rliroiiicle 
brought to a close in'1420, levcals a spirit of research and a con- 
scientiousness in the selection of materials which are truly 
remarkable for the age in which it was ^^Tittcn. On the other 
hand, Pere Tomicli, in his Histories e conquestes del reyaline 
d Aragd (1448), carries us back loo much to the manner of the 
medieval cJironiclers; his credulity knows no bounds, while his 
style has altogether lost the naive charm of that of Muntaner. 
To the list of authors who represent the leading tendencies of 
the literature of the 15th century we must add the name of 
Johanot Martorell, a Valencian author d tluce-fourths of the 
celebrated romance, Tircud lo ilanch (finished in 1460 and 
printed in 1490), which the reader lias nov/adays some diihculty 
in regarding as that treasury of content which Cervantes 
. will hive it to be. 

Witii the loss of political was bound to coincide that of literary 
iTHlepcndence in the Catalonian countries. Catalan fell to 
the rank of a patois and was written less and 
cJmttttht. lettered persons ceased to cultivate it, and 

the upper classes, 'especially in Valencia, owing to the 
jufoximity of Castile, soon affected to make no further use of the 
1 jcal speech e>^cept m familiar conversation. The i6th century, 
i’l fact, furnishes Ktcrary history with hardly more than a shiglc 
; ^etat all worthy of the name — Pere Scrafi, some of whose pieces, 
i' I the style of Auzias March, but less obscure, are graceful enough 
a >d deserve to live; , his poems .were printed at Barcelona in 
1 365. Prose is somewhat better represented, but scholars alone 
persisted in writing in Cata' an— antiquaries and historians like 
HGquel Carbonell (d. 1517 ), compiler of the Chro,niques de Espanya 
(prmteci in i547)> Francasch Torafa, author of the Cromca de 
wallers Anton J^ter and some othersr not so wdl 

JtQowTi. Iniltbe 17th and i9th centuries the decadence became 


still more marked. A few scattered attempts to restore to 
Catalan, now more and more neglected by men of letler.s, some 
of its old life and brilliance failed miserably* Neither Hieronim 
Pujades, author of an unfmished Comiica universal del (rind pat 
de Catalunya (Barcelona, J609), nor even Vicent Garcia, rector 
of Vallfogona (1582-1633), a vorse-writer by no means destitute 
of verve or humour, whose works were published in 1700 under 
the quaint title of La Armonia del Far'nds, mes numerosa en las 
poesias varias del atlant del cel poetic lo Dr I icent Gcereia^ and w,hof e 
literary talent and orighiulity Imve been greatly exaggerated by 
tlij Catalans of the present day, could induce his countrymen to 
cultivate the local idiom once more. Sermons, lives of saints, 
a few works of devotion, didactic treatises and the like arc all 
that was written henceforth in Catalan till the beginning of the 
19th century. Writers wlio were Catalan by birth had so 
completely unlearned their mother-tongue that it would have 
seemed to them quite inappropriate, and even ridiculous, to 
make use of it in serious works, so profoundly liad Castilian 
strucJ< its roots in the eastern provinces of Spain, and so 
thoroughly hud the work of a.ssimilation been carried out to 
the advantage of the ofiicial language of the court and of the 
government. 

In 1814 appeared the Gramdlica y a/whgiu de la llengua 
Caihedana of Joseph Pau Ballot y Torres, which may be con- 
sidered as moi'king the origm of a genuine remiissance ^ 

of the grammatical and literary study of Catalan, ca/a/ir 
Although tlie author avows no object be}' one] the LjutxuMg$ 
purely practical one of gi^'ing to strangers visiting 
Barcelona for commercial purposes some knowledge 
of the language, the cntlmsiasm with whit h he sings the praises 
of his mother-tongue, and his appended calukjgue ol works which 
have appeared in it since Uie time of James I., show that this 
was not his only aim. ]n point of fact the book, which is entitled 
to higii consideration as being the flrst systematic Catalan 
grammar, written, too, in the despised idiom itself, had a great 
influence on the authors and literary men of the principality,- 
Under tlie influence of the new doctrines of romanticism twenty 
years had not passed before a number of attempts in the way 
of restoring the old kuiguage had made their appearance, in the 
shape of various poetical works of very unequal merit. The 
Oda d la [atria (1833) of Buenaventura Carlos Aribau is among 
the earliest if not actually the very first of these, and it is also 
one of the best; the modern Catalan school has produced few 
poems more inspired or more correct. Following in the steps 
of Aribau, Joaquin Rubio y Ors {Lo Gaykr del Llabregai), 
Antonio de Bofarull (Lo Cohlejador de Moncada), and soon 
afterwards a number of other vci siflers tooJc up the lyre which 
it might have been feared was never to sound again since it fell 
into the hands of Auzias March. The movement spread from 
Catalonia into other provinces of the ancient kingdom of Aragon; 
the appeal of the Catalans of the principalil^y was responded to 
at Valencia and in the Balearic isles. Later, the example of 
Provence, of the jelibrilge of tlic south of France, accelerated 
still furtlier tins renaissance movement, whidi received offlcial 
recognition in 1859 by the creation of the jocks florals, in whidi 
prizes are given to the best competitors in poetry, of whom 
some succeed in obtaining the diplon4a of mesire en gay saber ^ 
It is, of course impo.ssjble to foresee the future of this new Catalan 
literature — whether it is indeed destined for that brilliant career 
whidi the Catalans themselves anticipate. In spite of the 
unqiaestionable talent of poets like Mariano Aguild (Majorca), 
Teodoro Llorente (b. 1836; Valencia), and more ef^eciaUy 
Jacinto Verdaguer (1845-1902), author of an epic poem AtUn^ 
iida twid of tlKs veryfa-scinating Cswes misticlis, it is- by no means 
c^tain that this renaissance of a provincial Uttf ^ture wall be 
permanent now that the general tendency throughput Europe 
IS towards unity and centralization in the matter of langua^. 
At all events it would be well if the kwoguagp were some- 
what masB iwd# and if. its writ/^rs longer hesitated; 
between a pretentions, archtusm and the mporroctness of vulgar 
colloquialism. Sofmo in ; is discennhld* 

in, the poems of Um lilTical verse aif: 
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Aim espaholes, represents the vivid colouring and resonant 
emphasis of Andalusia; Ramon Domingo Per6s (b. 1S63), a 
Cuban by birth but domicDed at Barcelona, strikes a Catalan 
note in Mus^o (1902), and substitutes restraint and simplicity 
for the Castilian sonority and pomp; Vicente Medina (b. 1866) 
in Aires murdanos and La Canddn de la huerta reproduces with 
vivid intensity the atmosphere of the Murcian orchard-country; 
Juan Alcover and Miguel Costa, both natives of Majorca, cele- 
brate their island scenery with luminous picturescjucncss of 
phrase. The roll of Spanish poets may close with the name of 
Jos6 Mafia Gabriel y Golan (d. 1905), whose reputation depends 
chiefly on the verses entitled El Aina ” in Casicllanas; Gabriel y 
GaLin was extremely unequal, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
in modern Spanish poetry. The facility with which verses of, a 
kind can bo written in Spanish has made Spain a nest of singing- 
birds; but the chief names have been already mentioned, and 
no others need be recorded here. 

Since 1850 there has been a notable renaissance of the Spanish 
novel. Bern in Caballero is entitled to an honourable place in 
PicHott I’t^ry history as perhaps the first to retdvc the native 

realism whichwaslcmporarily checked by the romantic 
movement. In all that concerns truth and art she is superior 
to the once popular Manuel Fernandez y Gonzalez (d. 1888), 
of whom it has been said that Spain should erect a statue to him 
and should burn his novels at the foot of it. A Spanish Dumas, 
he equals the hVench author in fecundity, invention and resource, 
and some of his tales — such as El Codnero de su majesiad, Los 
Minfies de las Alpujarras and Martin Gil — ^are written with an 
irresistible brio; but he was the victim of his own facility, grew 
more and more reckless in hi: methods of composition, and at 
last sank to the level of his imitators. Antonio de Trueba 
followed Ferndn Caballero in observing local customs and in 
poetizing them with a sencimental grace of his own, which 
attracted local patriots and uncritical readers generally. He had 
no gift of delineating diameter, and his plots are feeble ; but he was 
not wanting in literary charm, and went his road of incorrigible 
opthnivsm amid the applause of the crowds His contemporary, 
Pedro Antonio de Alarcdn, is remembered chiefly as the author 
of El Sombrero de ires picos, a peculiarly Spanish tale of picaresque 
malice. Neither Trueba nor Alarcdn could have developed 
into great artists; the first Is too falsetto, th^ second is too 
rhetorical, and both are too haplmzard in execution. Idecilizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of his neighbours whose methods were eminently realistic. 
JosC Maiia de Pereda is the founder of the modern school of 
realistic fiction in Spain, and the boldness of his experiment 
startled a generation of readers accustomed to Fenidn Caballero’s 
feminine reticence and Trueba’s deliberate conventionality. 
Moreover, Pereda’s reactionary political views— too frequently 
■obtruded in his imaginative work — alienated from him the 
sympathies of the growing .Liberal element in the country; but 
the power which stamps his Escenas moniahesas Yitih at once 
appreciated in the northern provinces, and by slow degrees he 
imposed himself upon the academic critics of Madrid. So long 
as Pereda deals with country folk, sailors, fishermen, aspects 
of sea and land, lie deserves the highest praise, for he under- 
stitnds the poor, hits upon the mean between -conventional 
pbrtitiitnre attd caricature, afid has the keenest appreciatiem 
of natural beaaity. His Was far less certain fh de^d'Jblhg 
townsmen; yet it, is a mistake' to class him as merely a succiessful 
landscape pahiter, for he' created character, and eontinuaily 
reveitled points of novelty in his descriptions of' the eoWm<m 
thijigs df life, fereda Is reali^ic, and be, is Wai. Ills rival,; 

J uan Valera,, is not, in the restricted sense of the word, realkjticj 
ut he is no less real m his own wider province; he has nekher 
Pereda’s energy nor austerity of purpose, bat a more in-i 
fallible tact, a ktger ejtperfettce of rtwn arid vlrninen, ^ind his 
sceptical raillery is as efiectiye mor4 commentary ks Pereda’si 
ChTtstian pessimism. In Valera’s PepiUs }imhie9 and Dcnct 
Luif and in Pereck’s ScfHlmf wb have a finish befoines 
who dosefve their Peredh’i^ is the^ntbre vignrouib 


blooded talent, as Valera’s is the more seductive and patrician; 
3'’et, much as 1 hey differ, both are essentially native in tne quality 
of their genius, sysi em and phrasing. Benito Pdrez 'Galddn 
gave a new life to the historical nox^cl in his huge scries cntitletl 
Episodios nanonahs^ a name perhaps suggested by the Romms 
nettionaux of Erckmann-Chatrian; but the subjects and sentir 
ment of these forty volumes are intensely local. The colouring 
of the Episodios naciomks is so brilliant, thoir incident is so 
varied and so full of interest, their spirit so stirring and patriotic, 
that the born Sjxmiard easily forgives their frequent prolixity, 
their insistence on minute details, tljcir loose constiniction and 
their uneven style. Their appeal is irresistible; there is no sud; 
unanimous approbation of the p(fliti co-religious Hovels such ate 
Dona Perjccia, Gloria and Lcdn Roch, each of which may be rtf* 
garded as a rcmian d thhe. Tlie quick response of P^rez Galdds 
to any external blimulus, his sensitiveness to every change iii 
the literary fttmospliere, made it inevitable that he should cozim 
under the influence of French naturalism, as he dues in Lff 
Prohibido and in Realuhd; but his cbtiversion Was temporary, and 
two forcible novels dealing with contemporary life— 
y Jadnta and An^cl mark the thitd place in the develop- 

ment of a susceptible talent, l^ietrue leader of the naturalistic 
school in Spain is Armando Palacio Valdes, whose faculfy 
of artistic selection was first displayed in El SeUorito Odttoih^ 
Two sul)seqirent works— y MaAa and La Hmnana SoH 
Sulpicio — ^raised hopes that Spain hud, in Palacio Valdes, a 
novelist of the first order to succt cd I’ercda and Valera; but hi 
La Espufna and La Fe, two social studies which caused all the 
more sensation because they contained caricatures of wcD- 
known personages, the author followed the French current, 
ceased to he national and did not become cosmopolitan, ffis 
latest books are more original and interesting, though thej’’ 
scarcely fulfil his early promise. Anc^ther novfelist who ti. 
time divided honours with Palacio Valdes was the lady wito 
publishes under her maiden name of Emilia Pardo BazAn. 
powerful, repellent pictures of peasant life and the ethical dzlririg 
of Los Pazos de Vlloa and La Madre NatUraleza are set off 1 :^*^ 
graphic passages of description; in later works the author chose 
less questionable subjects, and the local patriotism which inspires 
Insoladdn and De mi tierra is expressed in a style which securds 
Emilia Pardo Baz&n a high place among her contemporaries. 
Leopoldo Alas (1851-1901), who used the pseudonym of 
" Clarin,” was I>etter'known as a ruthless critic than as a novelist; 
the interest of his shorter stories has m^aporated, but his ambi- 
tious novel, La Regenta, lives as an original study of the relation 
between mysticism afid passion. Jacinto Octavio Piefin, 
(b. 1852), who has deserted novel Writing fot* criticism, displayed 
much insight in LUzaro^ the story of a priest who finds hiitSsefll 
forced to lay down his orders; this work was naturally denoufict^ 
by the clerical party, and orthodoxy declared equally agairtet 
Efie^go and Dnlte y sabrosa; mdte impartial critics agretr 
in admiring Piedn’s poWer of awakening sympathy and interest, 
his gift of minute psychological analysis and his exquisite diction. 
No sfispicion of heterodoxy attaches to Manuel Polo y Peyrolfe, 
the author of that charming story La Tia Lmdiieo, nor to the 
J^uit, Luis Coloma (b, 1851), vdio obtained a fleeting tfhim^ 
with Pequ^eees, fo which tiie writer satirized the fa'shionaWe 
society of which he had been an ornament before Iris conversion.. 
Juafi GChoa (d. 189^) showed promise of the highest order in 
his irhort stories, Bi Ainddo disdpuh arid 'Vh xil^a de Dios 
arid Angel Ganhet'(d;. 1898) prodficed to LoiTtcibajos delifi- 
jed^etbU tttaddr Ph Ctd; a sm^lor philolsOphiCri! romance, rich 
in ideas and MicitOfis in expression, though hlcjfiing in narrative 
hiterttet. With hitd may be mentioned Rktoado Midas Pickvda 
(d. Author Of La Tierra de edmpds died preriitetriMy 
before' w undoubted talent hrid reajdJed maturity/ Of; 
younger ribyelhrts the most notable in repritation Ond addM- 
merit y Vicerite Blasco Ibdfiez (b* x8^) who begui wif 9 i 
pictures of Vaiencian provincial life in FtaT made 

roiriante the' ydhidc of revolritiohory pitpafeslndairi td 
Arid O and shoWs the influence of wa iri one of hlf 
latest books, La Maja Blaaeb lbdflk tacks taste flteki 
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until 1877, when the excavation committee was granted an 
annual subsidy by the Austrian government. Many discoveries 
were made, including the ruins of a theatre, amphitheatre, city 
walls and gates, baths, aqueducts, pagan and Christian cemeteries, 
basilicas and many fragments of houses and arches. Professor 
F. BuliiS, who had charge of the work and of the museum at 
Spalato, reported in 1894 that the collection of minor objects 
comprised '' 2034 inscriptions, 387 sculptures, 176 architectural 
pieces, 1548 fragments or objects of terra-cotta and vases, 
1243 objects of glass, 3184 of metal, 929 of bone, 1229 gems, 
128 objects from prehistoric times, and 15,000 coins ” (Munro, 
p. 244). These are preserved in the museum. One vase, of 
Corinthian workmanship, dates from the 6th century b.c.; and 
mtmy of the early Christian relics are of unusual interest. The 
so-called “ cyclopean ” walls, mortarless, but constructed of 
neatly squared and fitted blocks, are probably of Roman work- 
manship. Jackson suggests that perhaps, like the long walls 
at Athens, they were intended to unite the city with its port. 

Salona under the early Roman emperors was one of the chief 
ports of the Adriatic, on one of the most central sites in the 
Roman world. Made a Roman colony after its second capture 
by the Romans (78 b.c.), it appears as Colonia Marita Julia and 
Colonia Claudia Augusta IHa Veteranorunij and bears at different 
periods the titles of respuhlica^ conventus, metropolis^ praejectura 
and praetorium. Diocletian died in 313; and before long the 
city became an episcopal see, with St Doimo as its first bishop. 
The palace was transformed into an imperial cloth factory, and, 
as most of the workers were women, it became known as the 
gynaedum. Salona was several times taken and retaken by the 
Goths and Huns before 639, when it was sacked and nearly 
destroyed by the Avars. Its inhabitants fled to the Dalmatian 
islands, but returned shortly afterwards to found a new city 
within the walls of the palace. Salona itself was not entirely 
deserted until the close of the 12th century. In 650 the papal 
legate, John of Ravenna, v as created bishop of Spalato, as the 
new citv was named. “ Spalato,” or Spalatro ” (a very old 
spelling), was long regarded as a corruption of Salonae Palaiium; 
but its true origin is doubtful. The most ancient form is 
Aspalathum^ used in th loth century by Constantine Porphyro- 
genitus. Spalathumf Spalathrum and Spalairum are early 
variants. In a few years Spalato became an archbishopric, 
and its holders were metropolitans of all Dalmatia until 1033. 
In 1105 Spalato became a vassal state of Hungary; in 1327 it 
revolted to Venice; in 1357 it returned to its allegianck It 
was ruled by the Bosnian king, Tvrtko, from 1390 to 1391; and 
in 1402 the famous and powerful Bosnian prince, Hrvoje or 
Harvoye, received the dukedom of Spalato from Ladislaus of 
Naples, the claimant to the Hungarian throne. In 1413, after 
the overth' ow of Ladislaus by the emperor Sigismund, Hrvoje 
banished ; but a large octagonal tower, the Torre d’Harvoye, 
still bears his name. Spalato received a Venetian garrison in 
1420, and ceased to have an independent history. The castle 
and city walls, erected by the Venetians between 1645 and 1670, 
were dismantled after 1807. 

See T. G. Jackson, Dalmatia, the Quarnero and I stria (Oxford, 
1887); and E. A. Freenian, Subject and. Neighbour Lands of Venice 
(London, 1881), fora general description of Spalato, its antiquities 
and history. A valuable account of the researches at Salona is 
given in R, Munro, Bosnia-Herzegovina and Dalmatia (London, 
190a). There are two magnificently illustrated volumes which 
deal with Diocletian’s palace ; R. Adam, Ruins of the Palace of 
the Emperor DiocleHan at Spalatro, in Dalmatia (London, 1764) 
engravings i>y Bartolozzi: and L. J. Cassas and J. LavaU6e, Voyage 
ptttoresoue et historique de Vlstrie (Paris, 1802). The Dalmatian 
chronicles, reproduced by G. Lucio in his De regno Dalmatiae et 
Croatiae (Amsterdam, 1666), include several which deal specially 
with Salona and Spalato. The most important is the Historia 
Sidonitanorum pontipeum et spalatensium, by Thomas, archdeacon 
of Spalato (1200-1268). 

SPALDING* WILLIAM (1809-1859), British author, was 
bom in Aberdeen on the 22nd of May 1809. He was educated 
at the grammar school there and at Marischal College, and he 
went in 1830 to Edinburgh, where he was called to the bar in 
1833. In that year he published a Litter on Shakespeare's 
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Authorship of the two Noble Kinsmen (reprinted for the New 
Shakspere Society in 1876) which attracted the notice of 
Jeffrey, who invited Spalding to contribute to the Edinburgh 
Review, He also spent .some time in Italy, and in 1841 pub- 
lished Italy and the Italian Islands from the Earliest Ages to the 
Present Time, He occupied the chair of rhetoric in Edinburgh 
University from 1840 to 1845, when he was appointed professor 
of logic in the university of St Andrews, a post which he held till 
his death on the i6th of November 1859. 

Besides contributions to the Edinburgh Review, Blackwood's 
Magazine and the eighth edition of the Encyclopaedia Britannica, 
he was the author of a concise History of English Literature (1853). 

SPALDING* a market town in the Holland or Spalding parlia- 
mentary division of Lincolnshire, England, on the river Welland* 
and on the Great Northern and Great Eastern railways, 93 m^ 
N. from London. Pop. of urban district (1901), 9385. The town 
is the centr • of a rich agricultural district. The’parish church of 
St Mary and St Nicholas was built in 1284 and is of peculiar con- 
struction, having four aisles to the nave. It is mainly Decorated 
in style. The adjoining lady chap.l (St Mary and St Thomas 
k Bccket) was built in 1315; in 1588 it was appropriated for 
the grammar school endowed in 1568 by John Blanke and again 
in 1588 by John Gamlyn. A new grammar school was erected 
in 1881. There are several modern churches and chapels, a corn 
exchange, a Christian association and literary institute, and the 
John.son hospital (1881, endowed). 'Die existing high bridge 
over the Welland, constructed in 1838, took the place of a 
wooden erection dating from the end of the 17th centuiy^; this 
last was built on the site of a Roman bridge of two arches* 
the foundations of the centre pier of which were disclosed when 
the wooden bridge was constructed. Trade is principally agricul- 
tural, and there is considerable watcr-trafiic on the Welland.i 

Although there are ro traces of settlement at Spalding 
(Spaltnige) before late Saxon times there was probably a village 
here before Thorold the sheriff founded his cell of Crowland 
Abbey in 1051. In Domesday Book the manor is said to belong 
to Ivo de Taillebois, who possessed a market there worth 40s., 
six fisheries and rent from salt-pans. The manor was afterwards 
granted to Angers, and later belonged to Spalding Priory, which 
retained it until at the suppression it passed to the Crown,- 
Stephen made Spalding Priory free of toll, while John gave the 
monks forest rights. The town was governed by the prior’s 
manorial court, and never became a parliamentary or municipal - 
borough. The prior obtained the grant of the Friday market 
in 1242, and in the reign of Edward I. claimed from of old fairs 
on the feast of St Nicholas and fifteen days following, and on tlie 
vigil and octave of St Cross. In more modern times Spalding 
was well known for the club known as the Gentleman’s 
Society,” founded in 1710 by Maurice Johnson, which met once 
a week at a coffee-house in the town for the discussion of literary 
and antiquarian subjects, and numbered among its members 
Newton, Bentley, Addison, Pope and Gay. 

SPAIXANZANI, LAZARO (1729-1799), Italian man of science* 
was bom at Scandiano in Modena on the loth of January 1729, 
and was at first educated by his father, who was an advocate. At 
the age of fifteen he was sent to the Jesuit college at Reggio di 
Modena, and was pressed to enter that body. He went, how- 
ever, to the university of Bologna, where his famous kinswoman, 
Laura Bassi, p^roxessor of phy.sics, and it is to her influence 
that his scientific impulse has been usually attributed. With 
her he Studied natural philosophy and mathematics, and gave 
also great attention to languages, both ancient and moderit, but 
soon abandoned the study of law, and afterwards took orders4 
His reputation soon* widened, and in 1754 he became professor 
of ](^ic, metaphysics and Greek in the university of Reggio* 
and in 1760 was translated to Modena, where he continued to 
teach with great assiduity and success, but devoted his whole 
leisure to natural science. He declined many offers from other 
Italian universities and from St Petersburg until 1768, whee he 
accepted the invitation of Maria Theresa to the chair of natural 
history in the university of Pavia, which was then being reorgan- 
ized. He also became director of the museum, whidr heg;rea1^ 
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enriched by the collections of 'his many journeys along the shores 
of the Mediterranean. In 1785 he was invited to Padua, but 
to retain his services his sovereign doubled his salary and allowed 
him leave of absence for a visit to Turkey, where he remained 
nearly a year, and made many observations, among which may 
be noted those of a copper mine in Chalki and of an iron mine at 
Principi. His return home was almost a triumphal progress : at 
Vienna he was cordially received by Joseph 11 . , and on reaching 
Pavia he was met with acclamations outside the city gates by 
the students of the university. During the following year his 
students exceeded five hundred. His integrity in the manage- 
ment of the museum was called in question, but a judicial investi- 
gation speedily cleared his honour, to the satisfaction even of 
his accusers. In 1788 he visited Vesuvius and the volcanoes 
of the Lipari Islands and Sicily, and embodied the results of his 
researches in a large work (Vtaggi alle due Sicilie ed in alcune 
parti ddV Apennino) published four years later. He died from 
an apoplectic seizure on the 12th of February 1799, at Pavia. 

His indefatigable exertions as a traveller, his skill and good 
fortune as a collector, his brilliance as a teacher and expositor, and 
his keenness as a controver‘,ialist no doubt aid largely in accounting 
for Spallanzani's exceptional fame among his contemporaries; yet 
greater qualities were by no means lacking. His life was one of 
incessant eager questioning of nature on ^1 sides, and his many 
and \'aried works all bear the stamp of a fresh and original genius, 
capable of stating and solving problems in all departments of 
science — at one time finding the true explanation of “ ducks and 
drakes (formerly attributed to the elasticity of water) and at 
another helping to lay the foundations of our modern vulcanology 
and meteorology. His main discoveries, however, were in the field 
oi physiology*- ; he wote valuable and suggestive papers on respira- 
tion. on the senses of bats, &c., while he ntado experiments (1708) 
to disprove the occurrence of spontaneous generation, showing in 
opposition to J. H. Needham (1713-1781) that animalcules did not 
develop in vegetable infusions which had been boiled and were 
kept in properly closed vessels. His gre.at work, however, is the 
Disseriationi de fisica animate e vegetate (2 vols., 1780). Here he 
first interpreted the process of digestion, which he proved ,to be 
no mere mechanical process of trituration, but one of actual solution, 
taking place primarily in the stomach, by the action of the gastric 
juice. He also carritxl out important researches on fertilization in 
animals (1780). 

SPAN (trom 0 . Eng. spannan, to bind, connect together; the 
word is of general occurrence in Teutonic languages, the ultimate 
origin being the root spa-, to extend, stretch oui, cf. Gr. enrav, 
to draw out, Lat. .ypatium, space), a distance stre ched, the 
space between terminal points. The word was formerly used 
as a measure of length — 10*368 in., taken from the stretch of 
the fully opened hand from tliumb to little finger. The term 
is used in architecture for the width or opening of an arch or 
arched opening, and also the width of a roof between the wall 
plates, A “ span roof ” is a roof having two sides inclining to 
a centre or ridge, in contradistinction to a ** shed roof ” (see 
Shed). 

SPANDAUf a town of Germany, in the Prussian province of 
Brandenburg, at the confluence of the Havel and Spree, 8 m. 
N.W„ of Berlin, of which it is practically a suburb, on the main 
lines of railway to Hanover and Hamburg respectively. Pop. 
(1885), 31,463; (189s), 55,813; (1905), 70, *95 (including a garri- 
son of about 5000). The town has of recent years made marked 
progress, its trade being enhanced by an excellent railway service 
with Berlin and improved navigation on the Havel. The 
fortifications, which were strengthened after the war, 1870-71, 
for the protection of the arsenal, have been razed on the northern 
and eastern sides, and of its former defences none remain except 
the citadel and a line of works dong a ridge of hills to the south 
of the town. The Julius tower in the citadel, which is surrounded 
by water, contains the Imperial war treasure {Reichskriegsschaiz), 
— A sum of £6,000,000 in gold, kept in readiness for any warhlce 
emergency, and reserved from the indemnity paid by France 
after the war of 1870-71. Spandau contains four Protestant 
churches, a Roman Catholic church, a gymnasium and a school 
of musketry. Besides numerous barraicks, thwe are various 
military establishments appropriate to an important garrison 
town; and its chief industries are connected with the prepara- 
tion munitions of wjr. The government factories for the 
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manufacture of small arms, artillery, gunpowder, &c., cover 
upwards of 200 acres, and employ about 6000 workmen. The 
other industries are not very important; they comprise 
miscellaneous manufactures, fishing, boat-building, and some 
shipping on the Havel. 

Spandau is one of the oldest places in the Altmark, and 
received civic rights in 1232. It afterwards became a favourite 
residence of the Hohenzollem electors of Brandenburg, and 
was fortified in 1577-1583. In 1635 it surrendered to the 
Swedes, and in 1806 to the French. A short investment in 
1813 restored it to Prussia. 

Sec Zech and Gunther, Gesckichtliche Beschreibung der Stadt und 
Festung Spandau (Spandau, 1847), and Kuritzexuuller, Urkundlicke 
Geschichie der Staai und Festung Spandau (Spandau, 1881). 

SPANDRIL, or Spandrel (formerly splaundrel, a word of 
unknown origin), in architecture, the space between any arch 
or curved brace and the level label, beams, &c., over the same. 
The spandrils over doorways in Perpendicular work are generally 
richly decorated. At Magdalen College, Oxford, is one which 
is perforated, and has a most beautiful effect. The spandril of 
doors is sometimes ornamented in the Decorated period, but 
seldom forms part of the composition of the doorway itself, 
being generally over the label. 

SPAN6ENBER6, AUGUST GOTTLIEB (7704-1792), Count 
Zinzendorf’s successor, and bishop of the Moravian Brethren, 
was born on the 15th of July 1704 at Klettenberg, on the south 
of the Harz Mountains, where his father, Georg Spangenberg, 
was court preacher and ecclesiastical inspector of the countship 
of Hohenstein. Left an orphan at the early age of thirteen, he 
was sent to the gymnasium at Ilefeld, and passed thence (1722), 
in poorest circumstances, to the university of Jena to study law. 
Professor Johann Franz Buddeus(i667-i729) received him into 
his family, and a “ stipendium ” was procured for him. He soon 
abandoned law for theology; took his degree in 17 26, and began 
to give free lectures on theology. He also took an active part 
in a religious union of students, in the support of the free schools 
for poor children established by them in the suburbs of Jena, 
and in the training of teachers. In 1728 Count Zinzendorf 
visited Jena, and Spangenberg made his acquaintance; in 1730 
he visited the Moravian colony at Hermhut. A ** collegium 
pastorale practicum ” for the care of the sick and poor was in 
consequence founded by him at Jena, which the authorities 
at once broke up as a “ Zinzendorfian institution.*’ But 
Spangenberg’s relations with the Moravians were confirmed by 
several visits to the colony, and the accident of an unfavourable 
appeal to the lot alone prevented his appointment as chief 
elder of the community, March 1733. Meanwhile his free 
lectures in Jena met with much acceptance, and led to an 
invitation from Gotthilf Francke to the post of assistant pro- 
fessor of theology and superintendent of schools connected 
with his orphanage at Halle. He accepted the invitation, 
and entered on his duties in September 1732. But differences 
between the Pietists of Halle and himself soon became apparent. 
He found their religious life too formal, external and worldly; 
and they could not sanction his comparative indifference to 
doctrinal correctness and his incurable tendency to separatism 
in church life, Spangenberg^s participation in private obse^- 
ances of the Lord’s Supper and his intimate connexion with 
Count Zinzendorf brought matters to a crisis. He was offered 
by the senate of the theological faculty of Halle the alternative 
of doin^ penance before God, submitting to his superiors, and 
separating himself from Zinzendorf, or leaving the matter to 
the decision of the king, unless he preferred to “ leave Halle 
quietly.” The case came before the king, and, on the 8th of 
April 1733, Spangenberg was conducted by the military outside 
the gates of Halle. At first he went to Jena, but Zinzendorf at 
once sought to secure him as a fellow laborer, though the count 
wished to obtain from him a declaration which Would remove 
from the Pietists of Halle all blame with regard to the disruption. 
Spangenberg went to Hermhut and found amongst the Moravians 
his life-work, having joined them at a moment ^en the stobility 
of the society was threatened. He became its theologian, hs 
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apologist; its statesman and corrector^ through sixty long years 
of kccssant labour. 

For the first thirty years (1733^762) his work was mainly 
devoted to the superintendence and organization of the extensive 
nussionary enterprises of the body in Germany,; England, 
Denmark; Holland, Siirumm, Georgia and else where. It was 
on an island off Savannah that Spangenber/^ startled Jolin Wesley 
with his questions and profoundly influenced his future career. 

( ne special endeavour cf Spiingenberg in Pennsylvania was to 
bring over tlic scattered Schwcrkieldiuns to his faith. In 
1741-1742 he was in England rolircting for his mission and 
obtaining tho sanction of the archbishoj) of Canterbury. During 
the second half of this missionary period of his life he super- 
intended as bishop the churciics of Pennsylvania; defended the 
Moravian colonies against the Indians at the time of war between 
France and England, beaime the apologist of his body against 
the attacks of tlie Lutherans and the Pietists, and did much to 
moderate the mystical extravagances of Ziiizendorf, with which 
his simple, practical and healtiiy nature was out of sympathy. 
The second thirty years of his work (1762-1792) were devoted 
to the consolidation of the German Moravian Church. Zinzen- 
dorPs death (1760) had left room and need for his labours at 
home. At Herrnhut there were conflicting tenckneies, doctrinal 
and practical extravagances, and the organiziilion of the bretliren 
was very defective. In 1777 Spangenberg was commissioned 
to draw up an idfa iid^i iratnm^ or compendium of the Christian 
faith of the United Brethren, which became the accepted 
declaration of the Moravian belief. As compared with Zinzen- 
dorf s own writings, this book exhibits the firur balance and 
greater moderation of Spangenberg’s nature, while those offen- 
sive descriptions of the relation of the sinner to Christ in wliich 
the Moravians at first indtilged are almost absent from it. In Ids 
last years Spangenborg devoted special attention to the education 
of the young, in which the Moravians have since been so success- 
ful. He died at Bcrthelsdorf, on the 181I1 o September 1792. 
In addition to tlie Idm jidci frairim, Spangenberg wrote, 
besides other apologetic books, a Declay niton irber dit setiiier 
Qegen ms au^e^angetten Bcschiddi^wt^n sondcrlich die Person 
unseres Ordinarius (Zinsendorj) heir e fiend (Leipzig, 1751), an 
Apolo^eHsche Schltissschriji (1752), Lcben des Grajen Zinzsndorj 
(if 7 7 2-1 775); and his hymns are well known beyond the Moravian 
circle. 

jn addition to his autobiography {SrlbsHnof^raphie), see J. Rhlcr, 
Leben iifansenbergs (Barby, 179^); K, F. Lcddvjrhuse, Das Leben 
Spannentmgs (Heidelberg, 184G)! Otto Eiick. Bcitvat;c zur Lebeas* 
gesektehte A, G, Span^iber^ (H.dk, iSBf); GeChard Rercliers 
article in Herzog-Hauck^s Realencvhlopadic (e<l. ir,o(i), s,v. “Spangon- 
berg'*; the 4ii]:ticle by Leddeihoue, in the AUgameine denUche 
Biosraphie\ also Moravian BKKTiiia.N. 

SPANISH-AMERICM W AR OF 1808 . For the causes leading 
up to the war see Cuba and UNimi States : Hislory, On the 
15th of February 1898 the U.S. battlcMiip “Maine,” wliich 
had been sent to Havana on the 25th of January, was destroyed 
in Havana harbour by an explosion, with a loss of 266 lives. 
An American board of inquiry, of wliich CiiplaiTi W. T. Sampson 
was president, made an extensive examination of the wreck, 
and reported to the navy department on the 21st of March that 
the explosion was caused an extv^rior mine, the principal 
reason for this decision being the upliea'. al of the ship’s bottom.^ 
Qa the 20th of April President McKinley approved a resolution 
demanding the withdrawal of Spain from Cu^ and setting noon ; 
of the 23ra of April as the latest* date for a reply to tlie demand. 
Before this could be delivered by the American minister in 
Madrid, the Spanish govemmeirt sent him Ids passports. On the 1 
22n(} the president declared a blockade of Cuban ports; on 
the 24th the Sp^inish govanment declared war; and on the 

• The Spanish authorities made nn examination, but did not 
intpect tho interior, the chief diver reporting that the bilg© an^ 
keel oi tlie Vessel thxioiighout its entire extent were buaiod in ti^e. / 
xQud, but did not appear to have suffered any It has > 

been suggested that tho explosion was the work of Cuban sym- 
pathkers who thus planned to secure American assistance against 
Spain. It wos'iuit until nQio that Congress made an approfnmtioQ 
(and an inadeqo^te one thi^ lor rais^g the Maine.*^ 


25th the United States Congress declared that war had existed 
since the 21st, 

The American government had begun to prepare for war aa 
early as January : ships on sci^eral foreign stations had been 
drawn nearer home, and those in Chinese waters were collected at 
liong-Kong; tlie North Atlantic squadron, the only powerful one, 
had been sent from Hampton Koads into the waters of Florida 
for mnneeuvres; after the destruction of the “ Maine ” the chief 
part of the ships in the Atlantic were concentrated at Key West; 
the battleship “ Oregon ” was ordered east from the Pacific; 
$50,000,000 was voted (March 9)“ for the national defence 
steps were taken to purchase auxiliary cruisers, yaclxts and tugs, 
wdiich were rapidly equipped; lai-ge supplies of ammunition were 
ordered, and Key West became an active base of pieparation; 
C aptain Stimpson, senior < flioer of the North Atlantic squadron, 
xvas appointed its commundt;r-in-chicf with rank of i.cting rear- 
udi^nl; juid a “flying squadron” composed of the armoured 
cruiser “ Brooklyn ” (flog), the battleships “ Texas ” and 
“ Mossadiusetts,” and the fast cruisers “ Minneapolis ” and 
“ Columbia,” with Commodore W, S. Schley in command, was 
stationed at Hampton Roads. 

There Wiis a great preponderance of large ships on the side of 
the United Slates; ( nly in torpedo craft aiid small gunbt ats was 
Spain superior. The American ships were highly iflident; in 
Spain everything was unready; Admiral Cervera felt that to 
^cnd a SpaaMi yqiuidron across the Atlantic was to send it to 
destruction, tmd v;lu n ho had cc^Ilecled his squadron (including 
two cruisers from Havana) at the Cape Verde Islands in March, 
he renewTd his expostnhuions, in whidi he was supported by a 
council cf war. But on tl>e 24th of April he was peremptorily 
ordered to leave fur Porto Rico, without definite instructions or 
plan of campaign. 

The American flying squadron was held at Hampton Roads, 
so great was the fear of attack by Spanish ships; and armed 
auxiliaries and fast cruisers were employed in patrolling the coast 
east of New York; tJicse coukl have rendered gt>od service eise- 
wiicre, but would liave been cf no use in repelling an attack by 
Cervera’s squadron had it cc^me that w^ay. 

The joint resohition cf Congress of the 2olh of April had 
declared that the relinquishment by Spain of authorily in Cuba 
was the object of American action ; Uie struggle thus naturally 
centred ab'iut the island. All operations were thus near at 
hand, Havana, the real objective in Cuba, being only about 
100 ni. from Key West, A political reason for coiifining action 
to the western Atlantic was that an immediate attack upon the 
coasts of Spain might Iiavc aroused the strongly pro-Spanish 
sympathy of continental Europe into greater actitnty. The 
regular United States army, the only available force until war 
tvas declared and a volunteer force was authorized, had been 
assembled at Tampa, Florida, New Orleans and Chickamaiiga, 
Georgia, but until the control of the sea was decided, the army 
could not prudently be moved across the Strait of Florida, 
Cervera’s fleet was thus the real objective of the nav)’’, and 
had to be settkd witli before any mildtaiy action could be 
undertaken. 

RjenT-Admiral Sampson left Key West early on the 22nd, and 
began the biodcarie of Havana and the north coast Cuba as far 
as Cardenap, 80 m. east, aaid Bahia Honda, 50 m. west. His 
North Atlantic squadnm of 28 vessels of all kinds, of which the 
arnurtired crixiscr “ New Yorit ” (flag), the battfeshipB “ Iowa ” 
and “ Indiaaia,” md the monitors “ Puritan,” “ Terror ” and 
“ Ampliitrite,” were the most importarat, and which inchided six 
torpei^-boats, was increaaed to 124 vessels by the 1st of 'July, 
chMy by thts addition of extemporized cruisers, converted 
yacihts, &C. 

In tjW Pacific, the American equodoon — the prottectod cruisers 
" Olympm ** (flagship of Comanodore Geojge Dewey), “ Balti- 
more,’* ” Raleigh ” and “ Boston,” tlie small unpnwtected cruiser 
** Cottoord/’ tliB ganboBt “ Pletrel,” the anned revenue cutter 
“ Hu(^h M^Cuibohi,.’^ with a purchased cdlier “ NansKan ” amd 
a purchased supply ship Zafiro Wt Hong-Kong at the 
request of the ^veznor and went to Mirs Bay, some r^es east 
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on the Chinese coast. Ordered (April 25) to begin opera- 
tions, particularly against the Spanish fleet winch he was 
directed to capture or destroy, Dewey lelt Mirs Bay on the a7tb, 
and arrived ofl Luzon, in the Philippines, on the 30th of April. 
'Hie Spanish admiral Montojo anchored to the eastward of the ' 
spit on which are the village and arsenal of Cavite, in a gener^ 
cast and west line, keeping his broadside to the northward. His. 
force consisted of the “ Reina Cristina,” the “ Castilla ” (an old 
wooden steamer which had to be towed); tire Isla de Cuba” 
and “Isla de Luzon” (protected cruisers of 1050 tons); the 
“ Don Juim de Austria ” and the “ Don Antonio de Dlloa ” 
(gunboats of about 1150 tons), and tlic “ Marques del Ducro ” 
(of 500 tons). There were six guns (3 breech-loaders) in batter)^ 
at or near Cavite, 

Dewey stoc»d on during the night, and passed into the Bora 
Grande (about 5 m. broad), pay iiig no alti-ntion to rumours of 
torpedoes in a channel so broad and deep, and at 
midiiigiit passed El Fraile (a large rock, 14 m. 
from the south side), from which two shots were 
fired at him, and he was also fired at by the ‘^Cavite” 
and one of the city batteries. When he sighted the Spanish 
squadron to tlic southward he ordered his transports and 
the revenue cutter “ Hugh MHaiUccIi ” out into the bay, and 
stood down in column with the “ Olympia,” “ Baltimore,” 
“Raleigh,” “ l\trcl,” “Concord” and “Boston” at 400-yd. 
intervals. When wdthin 5000 yds. he ported his helm, and at 
5.41 a.m. opened fire. lie stood westw^ards along the Spanish 
line, using his port batteries, turned to starboiird and stood 
back, gradually decreasing hi i distance to 2000 yds. At 7 o’clock 
the Spanish fiag.ship attempted to come out and engage at short 
range, but was driven back by the American fire, llie Spani^ 
squadron wa.s now in very bad plight, but the seriousness of its 
condition was not fully known to the American commander. 
At 7,35 Dtwvcy withdrew, gave his men breakfast, and had a 
consultation of commanding officers. Before he re-engaged at | 
11.16 the “ Cristina ” and “ Castilla ” had broken into flames, so | 
that the remainder of the action consisted in silencing the Cavite | 
batteries and completing the destruction and demoralization of 
the smaller Spanish ship.s, wdiich the “ Petrel ” was ordered in to 
burn. The victory was complete. All the Spanish ships ^ were 
sunk or destroyed. The injury done the American ships was 
practically nil, 'J'hc Spanish lost 167 killed and 214 w^ounded, 
out of a total of 1875. llie Americans had 7 slightly wounded 
out of 1748 men in action, Dewey took possession of Cavite, 
paroled its garrison, and awaited the arrival of a land force to 
capture Manila. 

fee blockade of Havana had progressed without incident, 
beyond the capture of a number of Spiuiish steamers and sailing 
vessels, 2 and the shelling of some new earthworm 
Matanzas on the 27th of April ; but on the i ith of . 

* May a small action was fought at Cardenas, in which 
the Americans were repulsed and Ensign Worth Bagley, the first 
American officer to lose his life in the war, was killed. On the 
same day a partially successful attempt was made, under a heavy 
fire from the shore, to cut the cable between Cienfuegos and 
Havana. 

Cervera had left the Cape Verde Ishuids on the 29th of April 
with four armoured cruisers, the “ Almirante Oquendo,” ” In- 
fanta Maria Tlieresa ” aud “ Vizcaya ” (sister ships of 7000 tons) 
and the “ Cristobal Colon ” (same size; Terentiy equipped) ai^ 
three torpedo-boat destroyers — a type not then represented in 
the American navy — Furor,”'” Terror ” and ” Pluton.” On 
hearing (May i) of Cervera’s departure, Sampson went east 
1000 m. to San Juan, Porto Rico, wdth the armoured cruiser 
“New York,” the battleships “Iowa” and “Indiana,” the 
cruisers “ Montgomery ” and “ Detroit,” and one toipedo-boat. 
In going cast he calculated on using a speed of 10 knots, on getting 
to San Juan, on the 8th, about the time the Spaniards would reach 

» TStroe <»f the beet wore afterwards raised and repaired by 
Anerioen eagineeiB. 

a The BuRnavofituoac/* the first prise of the war, was tidees by 
tlie .g^boat “ Nashville ” ofl ICey West on the a3rd of April. 


its longitude, and if they were not there, on returning off ILivana 
before they could get to Havana hai bour . He wishc d to pi i, vent 
Cervera’s refitting at San Juan, from which place the American 
coast would be within easy reach, New York bciig only about 
1400 m. away. But the speed of the American squadron fell short 
of Sampson’s expectation; he reached San Juan on the T2th, stood 
in to sec if Cervera was in the harbour, and opciu d fire upon 
the fortifications. He did not press the attack since Cervera was 
not present, and at once started back for Havana without news 
of Cervera, who was then in fact off Martinique, with orders to 
go to San Juan. When he beard that Samp.soii was at San Juan, 
lic steamed to Cura5oa, where he atrrived on the 14th of May and 
wherc tiic authorities allowed him to coal. He reached Santiago de 
Cuba early on the 19th without being sighted en route by any of the 
American scouts, though several were m tl^e vicinity. Sampson 
thought the Spanish squadron might have returned to Spwn.® 
But he learned that the enemy had not turned back, on the night 
of tlie I5tli, when a telegram from the navy department directed 
him to proceed with all despatch to Key West. ^ He got tliere 
on the afternoon of the xSlh, and found the flying rbe 
squadron (“Brooklyn” (flag), “ Massachusetts,” /or Cerv©«^# 

“ Texas,” and “ Scorpion ”), wteh left on the 
morning (iplh) for Cienfuegos, tlicn regarded by the navy 
department as the certain objective of the Sptvnish squadron^ 
The battleship “ Iowa,” the gunboat “ Castine,” tlie torpedo- 
boat “Dupont” and the collier “Merrimac” sailed to^in 
Schley on the 20th, and gave him a force sufficient to meet 
Cervera. Siunpson was advised by the department (on the 20th) 
to “send by the ' Iowa ’ to Schley to proceed off Santiago de 
Cuba with his whole command, loavi^ one small vessel off 
Cienfuegos,” but he directed Schley in an order of llie aist if he 
was satisfied that Cervera was not at Cienfucigos, to proceed with 
all despatch to Santiago, and if the Spanish squadron was thece,, 
to bloclmde it. 

Commodore Schley arrived off Cienfuegos on the 212nd, and 
held to the opinion that Cervera was .there until the 24th| when 
Commodore M'CalJa of tl>e “ Marblehead ” communicated with 
t he insurgents some miks westwards, and learned the truth. 
Schley started that evening for Santiago, 300 m, distant, but 
on tlie afternoon of the 26th was 20 m. south of the port. Early 
on the 27th Schley received a despatch from tjie luvy depart- 
ment suggesting that the Spanish squadron was in Santiago and 
bidding him see “ that the enemy, if therein, does not leave 
without a decisive action,” Schley replied “ ► • • camiot remain 
off Santiago present state squadron coal account . . • much to 
be regretted cannot obey orders of department, • • forced to 
proceed for coal to Key West by way of Yucatan Passage ”; 
in tlie controversy that arose out of th^ events Schley’s critics 
insisted that tlie “ Iowa ” and the “ Massachusetts ” had at this 
time enough coal to carry them three times the distance from 
Santiago to Key West, 

Sampson with the “New York” had arrived early on the 
28th of May off Key West, When Schley’s telegram, which 
had much disturbed the Washington oflScials, was forv;arded to 
Sampson, he secured permission to go at once to S^tiago with 
the “ New York ” and “ Oregon ” (which had arrived at Key 
West on the 26th of May in excellent cemdition after her voy^ 
of nearly 16,000 m. from the Pacific) to turn bpxk Schley’s heavier 
ships. Before he started he received a telegram from Schley 
stating that lie would remain off Santiago. It is now known 
from the documents published by Admiral Cervera that the 
Spanish squadron, m the interval preceding the aSth, whan 
Schley arrived m sight of the port, was- on tik point of leaving: 
Santiago. On tlie morning of the apth two Spanish cruisiera 
were seen a short distance within the entrance, and on the 3rst 
Schley, with the “ Massachusetts,” “ Iowa ” and “ Ne wiOrkan?,” 
stood in and made an attack imon these and the batteries at long 
range (8500-11,000 yds.^ On thei 30th Sampson, leaving a 
squadron on the north side under Commodore Watsou^tStood for 

1 • A telegram (not received by Cervera) had been sent tu 

Msrtiniqtie on the 12th' iff ' May, attthomteig ■ the' iqiaadimita 

, r^rs.. . i ' , << 
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Santiago at a speed of 13 knots. He arrived early on the ist of 
June and work was at once begun on the preparations for sinking 
the collier “ Merrimac ** in the entrance channel, which was less 
than 200 ft. broad in parts available for ships. The preparations 
for a quick sinking were chiefly carried out by naval constructor 
Richmond P. HobKson, who went in, in the early morning of the 
3rd of June, with a crew of seven men. The steering-gear was 
disabled by a shell, and the ship drifted too far with the tide 
and was sunk in a broad part of the channel where it did not 
block the egress of Cervera’s squadron. Cervera sent word to 
Sampson that Hobson and his men, who had been captured, were 
unhurt. They were exchanged on the 7th of July. 

On the 6th of June the batteries at the entrance were bom- 
barded and their weakness was ascertained. Sampson there- 
Tht United placed, every evening, a battleship (relieved 

SiatcB Phet every two and a half hours) close in, with a search- 
More light turned on the channel, making it impossible, as 
Santiago, Cervera afterwards said, for the Spanish squadron 
to esciipe by night. The port of Guantdnamo, 40 m. east of 
Santiago, was occupied by the “ Marblehead ” and “ Yankee ” 
on the 7 th, a battalion of marines from the transport Panther 
landed there on the loth, and the port was used thereafter as a 
base and coaling station. On the 14th the Spanish land forces 
retired before an expedition of the American marines, w-ho 
remained in occupation until the 5th of August. 

A blockade of San Juan, Porto Rico, by one or two fast ships 
was kept up on account of the presence there of the destroyer 
‘‘Terror,” but this vessel, coming out (June 22) with a gun- 
boat to attack the auxiliary cruiser “ St Paul,” suffered so 
severely that she could hardly return to port, and was thereafter 
unserviceable. 

When war was declared the total military forces of the United 
States consisted of 27,822 regulars and 114,602 militia. An act 
of the 22nd of April had authorized the president to call upon the 
states and territories for men in proportion to their population, 
the regimental and company officers to be named by the governors 
of the states, the general and staff officers by the president. A 
first call was made for 125,000 men, and a month later a second 
call for 75,000. On the 26th of April large additions to the 
regular army were sanctioned for the war. The quotas were 
filled with extraordinary rapidity, and in May 124,776 had 
volunteered. The troops were concentrated chiefly at Chicka- 
mauga, Georgia, at Camp Alger, Virginia, and at Tampa, Florida, 
Proparationa'^^^^^ was selected as the point for the embarcation 
for a Land of the expeditionary force for Cuba, and where 
Campaign, I Major-General W. R. Shafter was in command. 
With the exception of unimportant small expeditions, every- 
thing was delayed until control of the sea was assured, though 
some thirty Iwge steamers were held in readiness near Tampa, 
After the arrival of Cervera at Santiago, the blockade of his 
squadron and the request (June 7) of Admiral Sampson to 
send a land force for co-operation, the troops embarked on 
the 7th and 8th of June, but a start was not made until the 14th, 
owing to a false report that Spanish war-ships were in Nicholas 
Channel. On the 29th the fleet of 32 transports, under convoy, 
arrived off Santiago. The whole force consisted of about 17,000 
officers and men, 16 light field guns, a train of heavier pieces, 
and some 200 vehicles. General Shafter selected Daiquiri, 
about 18 m. cast of Santiago, for the point of landing, and the 
harbour entrance (preferred by Sampson) was disregarded. The 
fleet furnished all its available boats, and on the 22nd-25th the 
army was landed on a rough coast with scarcely any shelter from 
the sea; after'the first day Siboney, 7 m. nearer Santiago, was 
used as well as Daiquiri. With the exception of three volunteer 
regiments (the 1st Volunteer Cavalry,known as theRough Riders, 
of which 'Fheodore Roosevelt was lieutenant-colonel; the 2nd 
Massachusetts and the 71st New York Volunteers) these troops 
were composed alnlost wholly of regulars, most of whom had 
served on the plains against the Indians. Soon afterwards more 
volunteers arrived. 

Malposition was made to the landing and the small Spanish 
contingents at Daiquiri and Siboney were withdrawn without doing 


any ^mage to the equipment of the railway which ran from 
Santiago to the iron mines at these points. The American troops 
(commanded by Major-General Joseph Wheeler until the 29th, 
when General Shafter landed) pushed forward, as soon as they 
landed, and found a small Spanish rearguard which was covering 
the concentration of outlying detachments on Santiago and which 
was entrenched 2 J m. beyond Siboney, at Las Guasimas. Briga- 
dier-Gcncral S. B. M, Young with 964 dismounted cavalry engaged 
(June 24), and after a sharp action, in which he lost 16 killed 
and 52 wounded, drove back the enemy, of whom ii were killed 
out of some 500 engaged. The advance was slow and a week 
elapsed before Shafter was ready to fight a battle in front of 
Santiago. Here the defenders, under General Arsenio Linares, 
held two positions, the hill of San Juan, barring the direct road 
to Santiago, and the village of El Caney, to the northward of the 
American position at El Pozo. The plan of attack on the 1st of 
July was Shaftcr’s, but owing to the illness of Shafter the actual 
command was exercised by the subordinate generals, Joseph 
Wheeler, H. W. Lawton and J. E. Kent. General Lawton's 
division was to attack and capture El Caney, and thence move 
against the flank and rear of the defenders of San Juan, which 
would then be attacked in front by Kent and Wheeler from El 
Pozo. But Law'ton for nine hours was checked by the garrison 
of El Caney, in spite of his great superiority in numbers (4500 to 
520); at 3 p.m. the final asscult on El Caney was successfully 
delivered by General A. R. Chaffee’s brigade. Only about 100 
of the Spanish garrison escaped to Santiago; about 320 were 
killed or wounded, including General Vara delRey, who, with a 
brother and tw^o sons, was killed. In the meantime Wheeler 
and Kent had an equally stubborn contest opposite San Juan hill, 
where, in the absence of the assistance of Lawton, the battle soon 
became a purely frontal-fire fight, and the rifles of the firing line 
had to prepare the attack unaided. The strong position of the 
Spaniards, gallantly defended by about 700 men, held out until 
12.30, when the whole line of the assailants suddenly advanced, 
without orders from or direction by superior authority, and 
carried the crest of the Spanish position. A notable part in the 
attack was talccn by the ist Volunteer Cavalry or “ Rough 
Riders,” commanded by Colonel Leonard Wood andLicut.-CoIorel 
Theodore Roosevelt. The Spaniards had no closed reserves, and 
their retreat was made under a devastating fire from the Ameri- 
cans on the captured hills. On the American side over 1500 
men out of 15,000 engaged, including several of the senior 
officers, were killed or wounded; and in one of Kent’s brigades 
three successive commanders were killed or wounded. On the 
Spanish side, out of the small numbers engaged, over 50 % were 
out of action. Linares himself was severely wounded, and 
handed over the command to General Jos 6 Toral. The Cubans 
on the American right failed to prevent General Escario from 
entering Santiago with reinforcements from the interior, and 
at the beginning of the investment General Toral’s forces 
numbered about 10,000 men of the army and a naval contingent 
from the fleet. 

Though victorious, the American army was in danger : after 
great fatigue under a tropical sun by day, the time spared at 
night from digging trenches was spent on a rain- 
soaked ground covered with thick vegetation; the of Santiago 
soldiers’ blankets and heavy clothing hiid been cast on tbe Land 
aside in the attack ; and there was insufficient food, 
because it was difficult to haul supplies over the one poor road 
from the base of supplies at Siboney, There was even discussion 
of retiring to a point nearer Siboney. Brisk firing was continued 
on the 2nd and 3rd of July, with a considerable number of 
casualties to the Americans. On the morning of the 3rd a demand 
was sent to the Spanish commander to surrender, with the alter- 
native of a bombardment of the city to begin on the 4tli. This 
in effect had already begun on the ist, when Admiral Sampson 
fired a number of 8-in. shells from a point 3 m. east of the harbour 
entrance over the hills into the city, using a range of about 4} 
land miles. The result of this and the threat of General Shafter 
was an exodus of many thousands of civilians towards El Caney, 
where the American supplies were heavily taxed to support them. 
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On the morning of the 3rd of July Sampson^ in his flagship the 
“ New York/’ left the fleet to confer with General Shafter at 
NMvmt Siboney with regard to combined operations at the 
BMtth of harbour entrance.^ At 9.31 , when he had gone about 
SMtttiMgo, ^ the “ Maria Teresa ” was seen coming out The 
ships in front of the port were the yacht Gloucester,” the battle- 
ships Indiana,” Oregon,” ” Iowa,” and “Texas,” the armoured 
cruiser “ Brooklyn ” and yacht “ Vixen,” in the order named 
from cast to west, making a semicircle about 8 m. in length. 
The “ Massachusetts ” and “ Suwance ” were coaling at Guan- 
tanamo. The “ Iowa ” hoisted the signal “ Enemy coming 
out.” All at once stood in toward the Spanish ships, which were 
standing westwards along shore, and began a heavy fire. The j 
“ Maria Teresa ” (flagship) was followed at 800-yd. intervals I 
by the “ Vizcaya,” “ Colon ” and “ Oquendo.” They were 
firing vigorously, but most of their projectiles went far beyond ! 
the American ships. The “ Brooklyn ” (flag of Commodore 
Schley, the senior officer present) made a turn to starboard, 
which seems to have caused the “ Texas ” to stop and back, and 
to liave given the “ Colon ” the opportunity of passing almost 
unscathed. The “ Maria Teresa ” and “ Oquendo ” had taken 
fire almost at once, and, as their water mains (outside the protec- 
tive deck) were cut, they were unable to extinguish the flames : 
they were run ashore at 10.15 10.20 respectively, about 

6i m. west of Santiago, burning fiercely. The “ Vizcaya ” and 
“ Colon ” were still standing westwards. Cervera’s destroyers, 
the “• Pluton ” and “ Furor,” had come out last, some distance 
behind the “ Oquendo,” and were received with a heavy fire 
from the “ Indiana ” and from the unarmoured “ Gloucester,” 
which engaged them at close quarters. They attempted to 
close, but were cut to pieces. The “ New York,” Sampson’s 
flagship, had passed, and stood on signalling the “ Iowa ” and 
“ Indiana ” to go back and watch the port, lest an attack be 
made on the American transports. The torpedo-boat “ Erics- 
son ” was ordered to rescue the men from the two Spanish 
ships ashore, and the flagship, with all the others, stood on in 
pursuit of the “ Vizcaya ” and “ Colon.” The “ Vizcaya ” 
hauled down her colours ofl Aserraderos, 15 nautical miles west 
of Santiago, and was there run ashore burning about 11.15 a.m. 
The “ Iowa ” was ordered to stop and rescue her men, and the 
“ Oregon,” “ Brooklyn ” and “ Texas ” (and behind them the 
flagship) settled down to the chase of the “ Colon,” some 6 m. 
ahead of the nearest American ship. She was, however, slacking 
her speed, and at 12.40 the “ Oregon ” opened with her 13-in. 
guns at a range of 9000 yds., as did also the “ Brooklyn,” with 
her 8-in. When the “ Oregon ” had fired five shells, the 
“ Colon ” iiauled down her colours, and was beached at the mouth 
of the Rio Turquino, where in spite of endeavours to recover 
her, she became a total wreck. The whole Spanish fleet w^ 
destroyed; Admiral Cervera was taken prisoner; Captain Villamil, 
commanding the toipedo flotilla, went down with his ship; and 
Captain Lazaga of the “ Oquendo ” was drowned. Over 500 
Spaniards were killed or wounded, and the survivors (except a 
few who escaped to Santiago) were prisoners. On the American 
side only one man was killed and ten were wounded, and no 
ship received serious injury. 

After the naval victory combined operations were arranged 
for attacking the batteries of the harbour, but little more 
fighting occurred, and eventually a preliminary agreement was 
signed on the 15 th, and the besiegers entered Santiago on the 
17th. In accor^nce with the terms of the capitulation, all the 
Spanish forces in the division of Santiago de Cuba surrendered 
and were conveyed to Spain, The total number amounted to 
about 23,500, of whom some 10,500 were in the city of Santiago. 
The exposure of the campaign had begun to tell in the sickness 
of the Americans : yellow fever had broken out to some extent; 
and not less than 50 % were attacked by the milder forms of 

^ Shafter had urged that the squadron should enter the harbour 
and take the city. Sampson (and the Navy department) were 
UAwiUing to risk losing a ship In the well-mined harbour and wanted 
the army to move on the forts and give the American squadron 
an opportunity to drag the harbour for min^. 
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malarial fever. The army, indeed, was so weakened by illness 
that the general officers united in urging its removal from Cuba. 
Major-General Nelson A. Miles, the gencral-in-chief, had arrived 
with reinforcements on the 12th of July, but the majority of 
these men were retained on board ship. 

The fleet and the army gathered in Guantanamo Bay ; and a 
new flying squadron, the “ eastern squadron,” was organized 
under Commodore John C. Watson, to proceed by way of the 
Mediterranean to the Philippines, threatening the Spanish 
coast, in order to meet a Spanish “ reserve squadron,” which 
had been formed towards the end of May, and which was to 
be sent on to the eastern coast of the United States, and thence 
to Cuba, but which was diverted toward the Philippines, and left 
Cadiz, on the i6th of June, for the East. This squadron turned 
back on the 8th of July after hearing the news of the Spanish 
defeat at Santiago. 

On the 7th of May a telegram had been received from Dewey 
at Manila : “ I control bay completely, and can take city at any 
time, hut I have not sufficient men to hold.” The cruiser 
“ Charleston ” and the steamer “ Peking,” with ammunition, 
supplies and troops, were sent to him at once. Major-General 
Wesley Merritt, to whom was assigned the command of the 
troops for the Philippines, first requested a force of 14,000, and 
afterwards asked for 20,000 men. On the 25th of May the first 
troops, 2491 in number, under Brigadier-General T. M. Anderson, 
sailed in three transports from San Francisco, touched at Hono^ 
lulu, and were convoyed thence by the “ Charleston.” On the 
20th of June possession was taken of the island of Guam, and 
on the 30th of June the ships arrived in Manila Bay. A second 
detachment of troops, 3586 ‘in number, under Brigadier-General 
F. V. Greene arrived on the 17th of July; on the 25th of July 
General Merritt, who had been appointed governor-general, 
arrived ; and on the 31st the five transports with which he had left 
at San Francisco arrived with 4847 men, making nearly 11,000 
men at Manila, with 5000 more on the way. General Merritt 
moved his forces from Cavite, and established an entrenched 
line within a thousand yards of the Spanish position at Manila, 
from which, on the night of the 31st of July, a heavy fire of 
musketry and artillery was opened, causing a loss to the 
Americans of 10 killed and 43 wounded, and for the next few 
days night-firing was frequent from the Spanish lines. On the 
ylh of August, a joint note from Dewey and Merritt, announcing 
that bombardment might begin at any time after 
forty-eight hours, and affording opportunity for the * 

removal of non-combatants, was sent to the Spanish 
captain-general, Fcrmin Jaudenes, who replied that he was 
surrounded by the insurgents,® and that there was no place of 
refuge for the sick and for the women and children. A second 
joint note demanding surrender was declined by the Spanish 
commander, who offered to refer it to Madrid . This was refused, 
and preparations were made for an attack. There were 13,000 
troops within the city fortifications, but with the strong fleet in 
front, and with the beleaguering force of Americans and insur- 
gents ashore, resistance was hopeless. When the combined 
assault of army and navy was made on the 13th there was no 
great resistance, and a white flag was hoisted at ii o’clock, 
within one and a half hours after the fleet opened fire, a formal 
capitulation being signed the next day, the 14th of August. 
The total loss of the Americans during the whole campaign 
was 20 killed, 105 wounded. 

Immediately after the surrender of Santiago (July 17), 
preparations were made for the invasion of Porto Rico with 
3500 troops which had been sent as reinforcements op^nthma 
to Santiago, but had not landed. They were largely Poito 
reinforced and left Guantanamo, under Generd 
Miles, on the 21st of July, convoyed by a stremg squadron. 

^ On the 19th of May, EmUio Aguinaldo, who had been at Hong- 
Kong, had landed from one of the American vessels at Cavite, and 
on the 1st of July, when the American troops landed, had proclaimed 
himself president of the Philippine Republic. The political attitude 
which he assumed was not sanctioned by the American authorities. 
At the head of the insurgents he bad instituted a close siege of 
Manila, 
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Fajardo, at the extreme north-eastern end of the island, was 
Ifivcn out as the objective point of the expedition, but after 
sailing the plans were changed, and the towns on the south side 
were occupied, practically without resistance. The attitude of 
the population was exceedingly friendly, and opposition was not 
met until advance was begun northward. The troops were 
divided into four columns, advancing from Guanica around the 
western end of the island to Mayague^ ; from Arroyo at the eastern 
end to meet the San Juan road at Cayey; from Ponce by the 
fine military road, 70 m., to San Juan; and the fourth column 
by way of Ad juntas and Utuado, midway of the island. The 
various movements involved several skirmishes, the chief op- 
pojition being met by the western column on the loth of August, 
and by the column from Ponce on the 9th, when the Americans 
lost j killed and 22 wounded ; ihe Spanish, 126 killed and wounded, 
and over 200 prisoners. A further advance on the San Juan 
highway would probably have developed greater resistance, but 
news of the suspension of hostilities intervened. The total 
American loss had been 3 killed and 40 wounded. On th:; 
1 2th of August operations were begun by the “ Newark ” and 
other vessels against Manzanillo. But during the night new^s 
arrived of the signing of the peace protocol on the 12th, and 
of an armistice, of w'hich the Americans were informed by th * 
Spanish commander under a flag of truce, 

I'he total American loss was— in the iiavj^, i officer, 17 men 
killed; in the army, 29 officers, 440 men. The health of the 
American fleet was kept remarkably. Its average 
strength during the 114 days of hostilities was 
26,102; the deaths from disease during this time 
were 56, or at the rate of 7 per 1000 per year. As nearly the 
whole of the ervice was in the tropics, and in the summer or 
wet season, this is a convincing proof of the effici.ncy in sani- 
tary administration. The army did not fare so well, losing by 
disease during May, June, July and August, 67 officers and 1872 
men out of an average total of 227,494. Its larger proportion of 
illness must of course be ascribed, in part, to its greater hardships. 
The war department was accused of gross maladministration; 
but the charges were not upheld by an investigating committee. 
The lack of proper preparation by the war department and the 
ignorance and thoughtlessness of the volunteers were the 
principal reasons for the high death-rate in the army. 

For the terms of the peace and th results of the war see 
United States; Piulippine Islands; Cuba; Porto Rico. 

The literature of the Spanish-Ainerican War is voluminous: 
amongst the principal sources of informal ion may be men I ion ed ; 
The annual reports of various departments for 1898, c^jpccially 
the War Notfis of the Office of mval Intelligence, Washington, 
which include Spanish translations, and the appendix to the report 
of the Bureau of Navigation; R. 11 . Titherington, A History of the 
Spanish- American War (New York, 1900); H. C. Lodge, Story of 
the Spanish War (New York, 1899); H. W. Wilson, The Downfall 
of Spain (LoniJon, 1900); W. A. M. Goode, With Sampson through 
the War (London, 1899); J. Wheeler, Santiago Campaign (PhiJa- 
ddphia, 1899) • Theodore Roosevelt, The JRough Riders (New York, 
1899); C. D, Sigsbee, Personal Narratives of the Battleship Maine 
0 ew York, logo); R. A. Aljer, SpanUh- American War (New 
York, 1900) ; Gomez Nuftez, La Guerra hispano-americana 
(Madrid, 1900)* H. Kunz, Tahtisehe Beispiele mts den Kriegen der 
Jpieuesten Zpit. ll. (Berlin, 1901); Admiral F*liiddemann, Der Krieg 
Mnt Cuba rS^S (Berlin); John lE). Long, The New American Navy 
(a Yds., New York, 1903); Jdhn R. Spears, Our Navy in the War 
with Spain (i'^ld., 1698); Biijac, PrScis de guelques campagnes cem'- 
temporaines, IV. (Paris, 1899); and the Centtay ana ScribnePs 
magazinee for 1898 and 1899 passim, 

BPIlinSlI BliOOM, a handsome shrub with tong switch-like 
fevMoaved or leafless branchw and large yellow sweet- 
actnted papilionaceous flowers. It is a member of the Pea 
family (Leguminos le), and known botanically as Spartium 
junceum. It is a pative of the Mediterranean region and the 
Catnap Islands, and is often cultivated. The whole plant, but 
cgjecially the flower shoots and seeds ei semen genisiae 
hispani^e vet junceae\m^y^ a bitter taste an4 tonic and diuretic 
pr^rties^ and were formerly used medicinally. TTie fibres 
of young stems were used in making nets; carpets, mats* 
baskets, &c. 


I^ANlSfi REFORMED CHURCH (Iglesia espatiola refor- 
mada), a small community of Protestants in Spain organized 
on the model of the Anglican Church. This body of Spanish 
Episcopalians had its origin in a congregation which met for the 
first time, in June 1871, in the secularized church of San Basilio 
at Seville, under the leadership of Francisco Palomares, a priest 
who had left the Roman communion. Before long it wi-s joined 
by numbers of lay people and several clergymen, including 
Juan Cabrera, an cx-P oman priest, who had for some time been a 
Presbyterian minister. In July 1878 a memorial was presented 
to the Lambeth Conference by nine congregations in Spain 
and Portugal (see below) asking for the cpis(opate. The reply 
expressed the .sympathy of the bishops, but only suggested that 
Dr Riley, recently consecTated by the Protestimt Kpiseopal Church 
of the United States to minister to the reformed congregations 
in Mexico, should be invited to visit them and ordain and ( onfirm 
for them. Archbi.shop Tait wrote a formal letter to Bishop 
Riley to this effect, and the request was complied with. A second 
petition for the ejiiseopate was sent to the Irish bishops in 1879, 
and early in j88i, at their request, Lord Plunket paid his first 
visit to the Spanish Reformed Cbiireh, though nothing immedi- 
ately resulted from it. In 1880 the first synod of the Church 
was held, under the ]<reKidency of Bishop Riley; the principles 
of the Church W'ere laid clown, Sciwr Cabrera was chosen bishop- 
elei-t, the preparation of a liturgy was begun, and the Thirty- 
nine Articles oi Religion of the CHiureh of England, wAh certain 
modifications, were formally adopted as a standard o' doctrine. 
Archbislrop Plunket continued Jiis efforts on their behalf ; and 
at length the Irish bishops, having again received from 
them a petition for a bishop, brought the matter before the 
Lambeth Conference of 1888. The conference deprecated 
"any action that does not regard primitive and established 
principles of jurisdiction and the interests of the whole Anglican 
commun'on.** The archbishop interpreted this as a modified 
consent; but the Irish bishops understood it otherwise, and again 
declined to const crate a bi.s]iop for them. Meanwhile the 
movement prospered, being largely helped with money from 
friends in England. 71 ie foundation-stone of a new church was 
laid in Madrid in 1891, on the site of the QuemaderOf where the 
auios de ft were formerly held; and after considerable legal and 
other difficulties, religious toleration in Spain being still imper- 
fect, it was dedicated and opened for service. At length, at the 
meeting of the Irish TTousc of Bishops on the 21st of February 
1894, a letter was read from the archbishop of Dublin and the 
bishops of Cloghcr (C. M. Stack) and Down (C. Welland), in 
wliich thc>' declared their intention, unless a formal protest were 
made by the bishops, or by the general synod, to consecrate 
bishops for the Reformed churches in Spain and Portugal, 
subject to certain conditions being fulfilled by those churches. 
The bishops resolved, nemine caniradicente, although the bishops 
of Derry (W. Alexander, subsequently primate of Armagh) ami 
Cork did not vote, that the^^ would not regard such action as 
“ an indefensible exercise of the powem entrusted to the episco- 
pate”; and the general synod passed a resolution leaving the 
matter in the hands of the bishops. Accordingly, on the 23rd of 
September 1894, the three bishops laid hands on Senor Cabrera. 
The matter occasioned no little -stir in the English Church, more 
especially as the OM Catholic bishops (see CAtnoLics) had 
recently refused to lake any part in the matter. It called forth a 
letter of protest and repudiation from Lord Halifax, as president 
of the English Church Union, to Cardinal Monescillo, archbishop 
of Toledo; and this in turn evoked a letter from Cardinal 
Vaughan, ivhich was Widely Circulated in Spain. 

The consecration of Bishop Cabrera certainly produced, from 
the point of view of Anglican churchmen, a some^at anomalous 
^te of things, and the action, or inaction, of the Irish bishops 
laid them open to criticism from many who were not unfriendly 
to such movements (see e,g. Bishop John Wordsworth, Ministry 
of GracCf pp, 176-177, London, 1901). Objection was made to 
the act as contrary to church order,, and as unjustifiable in vieiir 
of the nature of the Spanish Reformed Church itself; As regaids 
the latter, it is true that the Prayer-book of the. body 
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made in 1881 and published in a revised form in 1889) cannot 
really justify tlie claim made on its behalf as a ‘‘revised Mozarabic 
rite ” : it contains indeed many beautiful prayers from the 
Mozarabic and other offices, but its doctrinal teaching is more 
unambiguously “ Protestant ’’than that of the English Prayer- 
book. The Church possessed in 1906 ten congregations with 
some dozen clergy, 

Lusitanian Church— k similar movement began in Lisbon 
in 1867, o'wing to the work of a Spanish priest there, Senor Morn; 
and at first its success was even greater than the movement 
in Spain, in spite of the fact that Portuguese priests who left 
the Roman communion had either to leave Portugal or to become 
subjects of another power. In 1875 the adherents of this move- 
ment threw in their lot with their Spanish brethren, and when 
Bishop Riley visited them in 1878 the Portuguese members 
organized themselves as the “ Lusitanian Church,” and the 
Rev. T. Godfrey Pope, D,D. (d. 1902), the English chaplain at 
Lisbon, was subsequently chosen by them as president of the 
synod. A request made to the Irish bishops in 1897 for the 
consecration of Canon Pope as their bishop led to an examination 
of the Lusitanian Praycr-boDk, which was found to be even more 
defective from the Anglican point of view than that of the Spani^ h 
Reformed Church. Consequently no action was taken. In 
1906 the CImrch had only some 500 adherents with five clcrg^^ 

Authokttirs. — E. Noyes, Church Reform in Spain and Portugal 
(London 1807) ; F. D. How, Life of Art lihisliop Plunkti (London, 1900^ ; 
A. 'C. Henson, Life of Archbishop Benson, vol. ii. (London, 1899); 
Officios divinos, 6'C, cn la iglcsia cspahola veformada ^adrid, 
1598; £n". trails., Dubiin, 1889; new ed., 189^); Divine Offices and 
other lurnunlaries of the Reformed Episcopal Churches of Spain and 
Portugal (London. 1882); Church Quarterly Review, xxxviii. 283 
(July 1894), • " f he IToposed Episcopate for Spanish Protestants." 

SPANISH SUCCESSION, WAR OP THE, the name given to 
the general European war which began in 1701 and ended with 
the Treaties of Utrecht and Rastatt in 1713-14. llie war in 
its ensewdiU is the typical “ war with limited aim,” carried out 
by professional armies in the interests of sovereigns and their 
cabinets and (except in the last stages of the war in northern 
3<>ance) enlisting no more than the platonic sympathies of the 
various peoples whose rulers were at war. Nevertheless, its 
monotonous round of marches and sieges is now and then 
cjuickencd by the genius of three great soldiers, Marlborough, 
Eugene and Vi liars, and Peterborough and Galway, Catinat 
and Vendome, though less highly gifted, were men of unusual 
and conspicuous ability. As usual in these wars, manoeuvres, 
threats and feints played the principal part in field warfare. 
The soldiers of those days were too costly to be squandered on 
indecisive battles, and few generals of the time either knew 
bow to make a battle a means of definitively settling the quarrel 
or had the influence and force of character to extort from their 
sovereigns permission to play for high stakes. The tangible 
assets, at the conclusion of peace, were fortresses and provinces; 
and the effective seizure of fortresses and provinces, “beie 
a little, there a little,” was in most c-ases the principal object 
with which kings and princes made war. Nevertheless, at the 
time of the Spanish Succession War the generals had not yet 
wholly reconciled themselves to their new' positicn xA superior 
chess-'players, Moreover, the object ^ the war, at ieaut m the 
case of England and Holland, was less to add a low cities and 
districts to their own d6mwns than to cripple the penver of 
Louis XIV. The ambition of the Gmnd Mommqm had stepped 
beyond these narrow limit.^, awd by placmg on ttoe throne of. 
Spain hw grandson Philip he had brought into politteB the fear 
not merely of a d'^sturbance but of an entire overthrow of the 
“balance of power.” Thus the iitstrament o£ his ambittoit,. 
has magnificent army, was (above all lor England) an object m 
itself and Mi merely an obstacle to the attainment of <other‘ 
objects. Many of the allies, however; had good reason to fettr‘ 
for their own possessiems, and others ‘entered the ’alliainbo with 
at least the hope of acquiring a few material gains at small 
expense. On the side of the allies therefore, throughout the; 
war, there was a peipetual stiU||(le between offensive activity > 
passivity; and wmrnthe categeny of activity 
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two very different forms of offensive alternately prevailed, the 
decision of the main question b;' the sword and the seizure of a 
minor object by stratagem. Were it not for the existence of 
this struggle, indeed, i he war would be devoid of interest. Later 
in the i8th century there was, as a rule, no such struggle, for 
the grander form of offensive died out completely, and the 
feebler form was casil>^ reconciled with the requirements of 
passive defente* But in 1700 the true spirit of war — in a leader 
of the greatness of Marlborough at least — ^was not yet entirely 
smothered by chicane. 

The action of Louis XIV. in the matter of the Spanish succes- 
sion was foreseen, and William III. of England had devoted his 
last years to providing against the emergency by the formation 
of a coalition to deal with it, and the production of a claimant 
for the Spanish throne, the archduke Charles. The coalition 
naturally grew out of the Grand Alliance (see Gkand Alliance, 
War of the) and consisted of Austria, some of the German 
states, Great Britain, Holland, Denmark and Pcrtugal. On 
the other side Louis XIV. was supported by Spain— where Philip, 
recognized as heir by the dying Charles II., had been promptly 
installed — ^Bavaria fuid Cologne. A doubtful ally was the duke 
of Savoy, whose poliry was to secure and aggrandize himself by 
adhering at each moment to the stronger party. The alliance 
of Louis with the discontented prince of Hungaiy’' and Transyl- 
vania Rakoesy was rather an impediment to his eneniy than a 
direct as.sistai>ce to himself. 

The war began, to all intents and purposes, witli the handing 
over of the fortresses in the Spanish Netherlands to the French 
in March 1701. England and Holland at once began theii 
preparations, but neither state was able to put an army in the 
field in the year — ICngland because her peace-time army was 
absolutely insignificant, and Holland because she dared not act 
alone. In Italy, however, the emperor took the initiative, 
and an Austrian army under Prince Eugene, intended to overrun 
the Spanish poss ssions in the • Peninsula, assembled in Tirol 
in the early summer, while th ‘ opposing army (French, Spaniards 
and Piedmont se), commanded by Marshal Catirat, was slowly 
d awing together between the Cliiese and the Adige. But 
supply difficulties hampered Eugene, and the I rench*werc able 
t) occupy the strong positions of the Rivdi defile above Vi rona. 
There Catinat thought himself secure, as all the count- y to the 
east was Venetian and neutral. But Eugene, while making 
ostentatious preparations to enter Italy by the Adiye or Lake 
Garda or tl>e Brescia road, secretly reconnoitred passages over the 
menmtains bet^^^^een Roveredo and the Vicenza district. On the 
27th of May, taking infinite precautions as to secrecy, 
and requesting the Venetian authorities to 
no opposition .so long as his troops behaved well, ^ 
Eugene be on his march by paths that no army had used since 
Charles V.*s time, and on the 28th his army was on the plains. 
His first object was o cros.s the Adige without fighting, and also 
by ravaging the duke of Mantua’s private estates (sparing the 
pwsessions of the common people) to induce that prince to change 
sides. Catinat was completely surprised, for he had counted npon 
Venetiaai neutrality, and whew in the search for a passage over 
the lower Adige, Eugene^s army spread to Legnago and beyond, 
he mode the mistake of opposing that the Aurtrians * intended 
to invade the Spanish possessions south of the Po. His first 
dispositions had of coiirse been for the defence of the Rivoli ap- 
proaches) but he now thmned out his line until it reached to the 
P6, and after five Greeks' cautious monoenvting on both sides, 
Eugene found an unguarded spot. With thousual precautioite 
of secrecy (dtecerving even his own ettny), he crossed the lower 
Adi^ in benight of the 8th-qth Of July; and overpowered the 
‘swall^valry corps that alone was encountered at Caipi (July 9). 
Catinat at once concentrated hrs Scattered army baclwanis on 
the^iheiO) White Eugene turned northward and regained touch 
with his old Ime of swpptya Roveredo-Rivoli. For some rime 
Eugene was in great difficulties ‘for supplies, as the' VcnetiaiiB 
would mot allow his barges to descend the Adige. At last, 
hoWever, he made his preparations to crM the Miiicio close to 
1P>SS€ldS!ra'and< well b^end Ca^nat’s left; With die inteiitM 
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of finding a new supply area about Brescia. This was executed 
on the 28th of July, Catinat’s cavalry, though coming within 
sight of Eugene’s bridges, offering no opposition. It seems that 
the mwshal was well content to find ttuat his opponent had no 
intention of attacking the Spanish possessions in the Peninsula, 
at any rate Gitinat fell back quietly to the Oglio. But his army 
resented his retreat before the much smaller force of the Austrians 
, and, early in August, his rival Tess 4 reported this to Paris, where- 
upon Marshal Villeroy, a favourite of Louis, was sent to take com- 
mand. The new commander was perhaps the least competent of 
all the French senior officers, and ere long he attacked Eugene in a 
well entrenched position at Chiari (Sept. 1), and was thoroughly 
defeated, with a loss, it is said, of 3000 to the Austrians’ 150. 
Both armies then stood fast until the exhaustion of supplies 
compelled them to move, when Villeroy retreated to the Adda. 
Both Villeroy and Catinat (who had remained with him as second- 
in-command), warned the king of the duplicity of the duke of 
Savoy, who, for all the reckless bravery that he had displayed 
in attempting to storm his cousin’s entrenchments, was in reality 
already intending to cliange sides. 

As yet there was no declaration of war by cither party. 
Preparations were made by both sides during the vear, most 
vigorously of aU by Louis, who set on foot no less than 450,000 
regulars and embodied militia, and had always prided himself 
on being first in the field. But the d6but was disheartening, and 
in the winter a fresh mishap befell the French. Eugene, who 
had taken up his winter quarters in such a way as to play upon 
Villeroy’s fears of an invasion of Naples, surprised Cremona on i 
the night of the ist of February 1702, and, after a confused fight, 
drew off, taking with him Villeroy as a prisoner. The brave 
but incapable marshal was however little loss, and the French 
troops, many of them surprised in their beds, had yet managed 
to expel Eugene’s men. The rest of the French army, instead 
of marching to the guns in the 19th-century manner, retreated 
in the 18th-century manner, while Eugene quietly resumed his 
winter quarters and his blockade of Mantua. 

With the year 1702 the real struggle began. Villars and one 
or two others of Louis’s best counsellors urged the king to 
concentrate his attention on the Rhine and the Danube, where, 
they pointed out, was the centre of gravity of the coalition. 
This advice was .disregarded, and with political aims, which it is 
hard to imagine, the largest French army was employed on the 
side of the Meuse, while the Rhine front was entrusted to smaUer 
forces acting on the defensive. In Italy the balance of power 
remained unchanged, except that one of Louis’s best generals, 
Vendfimt, was sent to replace the captured Villeroy. In the 
Low Countries, Ginckell, earl of Athlone, the interim commander 
of the allies (English, Dutch and minor German states) was 
at the outset outmanceuwed by the Frencli (Boufflers), and 
although, in fact, the material advantage was with the allies, 
who captured Kmserswerlh on the Rhine, the momentary tlueat 
of a French invasion had a lasting effect on the Dutch authorities, 
whose timidity thereafter repeatedly ruined the best-laid schemes 
of Marl^rough, who was obliged to submit to their obstruction 
and their veto. This handicap, moreover, was not the only one 
MmtU under which Marlborough suffered. Unless it is 
realized and borne in mmd that the great captain 
was struggling against factiousness and intrigue in 
mmprngm. and from jealousies, faint-heartedness and 

disagmments amongst the states who lent their contingents to 
his mkeoUaneous army, the measure of his a^ievements in ten 
years seezip snM. But in fact it was marvellous. Under 18th- 
century conditions of warfare, and with an army so composed 
that probably no other man in Europe could have held it together 
at ah, obstructed and thwarted at every turn, he yet brought 
Louis 3 QV, and France to the very edge of ruin. 

In this theatre of war the French, in concert with the garrisons 
of the Spanish Netherlands, had fortified a line of defence more 
than 70 m. long from Antwerp to Huy, as well as another line, 
longer but of only potential importance, from Antwerp along 
the ScheMt-Lys to Aire in France. Besides ffie “lines of Bra- 
bant ” Boufflers held ail tba Meuse fortresses below Huy except 


Maestricht. Marlborough concentrated 60,000 men (of whom 
12,000 only were British) about Nijmegen in June, and early m 
July, having made his preparations, he advanced directly by 
Hamont on Diest. Boufflers, who had drawn together his field 
army in Gelderland for the relief of Kaiserswerth and the late 
attack on the earl of Athlone, hastily fell back, m order to regain 
touch with the Brabant lines. Marlborough, with the positive 
object of bringing his opponent to battle at a disadvantage, won 
the race and awaited the arrival of Boufflers’ tired army to strike 
it a paralysing blow. But at the critical moment the Dutch 
deputies forbade the battle, content to see the army that had 
threatened Holland with invasion driven off to a safe distance 
without bloodshed (July 22). Ten days later Boufflers, thus 
easily let go, again advanced from Diest, was trapped by Marl- 
borough and released by the Dutch. This time it was a dis- 
obedient general, not the civilian commissioners at headquarters, 
v/ho did the mischief, but after this second experience Marl- 
borough thought it prudent to pacify the Dutch by besieging the 
Meuse fortresses, several of which fell in rapid succession (Sep- 
tember-October). His return to the Meuse led Boufflers to 
suppose that the enemy had a Rhine campaign in view and he al 
once sent off a coi^s under Tallard towards Cologne, standing 
on the defensive himself at Tongres, where for the third time in 
the campaign lie was outmanoeuvred by Marlborough and saved 
by the deputies at ^Marlborough’s headquarters. Boufflers 
hurriedly fell bock within the defended area of the lines of 
Brabant, and the campaign closed with the capture of Li6ge by 
the allies (Oct. 12).^ Marlborough was created a duke on his 
return to England in November. He had checked tlie main 
enterprise, or at least (for on enteiprisc commensurate \rith tlie 
force employed had scarcely been imagined) the main army, of 
the French. Every man in the army knew, moreover, that but 
for the Dutch deputies tlie enemy would have been destroj^ed. 

On the Rhine the campaign was, except for two disconnected 
episodes, quite uneventful. The Imperialists under a methodical 
general, the margrave Louis of Baden, gathered in the Neckar 
country and crossed the Rhine above Spire. Catinat, now old 
and worn out, was sent to Strassburg to oppose the threatent-d 
invasion of Alsace, and, like MacMaJion in 1870, he dared not 
assemble his whole force cither on the Lauter or on the 111 . The 
margrave invested Landau (July 29) and with a covering army 
occupied the lines of the Lauter about Weissenburg, which Catinat 
did not attack. Hence Landau, valiantly defended by Melac, 
had to be surrendered on the 12th of September. But at the 
same time the elector of Bavaria took the side of France, surprised 
Ulm, and declared a local war on the house of Austria and the 
“ circles ” of Swabia and Franconia. The margrave then, in 
order to defend his own country, prevent the junction of Cati- 
nat’s forces with the elector, and win bock the latter to the 
Austrian side, recrossed the Rhine and hurried to Kehl with 
the greater part of his army, leaving a garrison in Landau and 
a corps of observation on the Lauter. To co-operate with the 
elector, Catinat had made up a corps out of every available 
battalion and squadron (keeping for himself not more than a 
personal escort) and placed it under Lieut.-General Villars. 
This corps drew away into Upper Alsace and the margrave 
followed suit until the two armies faced one another on opposite 
sides of the Rhine near Huningen. But the corps that 
the elector on his part was to send to meet Villars 
halted east of the Black Forest, and although, on the 14th of 
October 1702, after a series of skilful manoeuvres, Villars crossed 
the Rhine and won the first victory of his brilliant "career at 
Friedlin^n (opposite Huningen), it was profitless. Soon after- 
wards Villars placed his army in winter quarters in Alsace, and 
Louis of Baden disposed his troops in two entrenched camps 
opposite Breisach and Strassburg respectively. In Italy Ven- 
ddme, superior in numbers hut handicapped by instructions 
from Versailles and bjr the xwcessity of looking to the Italian 
interests of King Philip, gained a few minor successes over 
Eugene. A very bard^xou^t and indecisive battle took place 
at Luzzara on the Po on the 15th of August. 

In the.next two years Bavaria was the centre of gravity of (be 
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French operations, and only campaigns of the methodical and 
non-committal kind were planned for Italy ^ and the Low 
Countries. Villeroy and Boufflers commanded the French in 
the Low Countries, Tallard in Lorraine, Villars in Alsace, and 
Venddme in Italy. 

In the Netherlands the French field army was behind the 
lines of Brabant, the Spanish troops in the lines of Flanders 
(Antwerp-Ghent-Aire). Together the two considerably out- 
numbered Marlborough (90,000 against 50,000), but the duke 
managed to be first in the field. As early as Februaty Rhein- 
berg had been taken, and in May he followed up this success 
by the capture of Bonn, returning to the Meuse before Villeroy 
had assembled his army at Dicst. Marlborough’s plan was 
to break the immensely long line of defence of the French and 
Spaniards by the capture of Antwerp. One Dutch corps under 
Coehoorn was to assemble in the Sluys-Hulst region, and another 
under Opdam at Bergen-op-Zoora; and Marlborough, aftc* 
manoeuvring Villeroy’s field army out of the way, was to join 
them before the fortress. Marlborough executed his own share 
of the movement with his usual skill, he pushed back Villeroy 
towards the Mehaigne, and at the right moment, giving them the 
slip, marched for Antwerp via Hasselt. Villeroy, soon discover- 
ing this, hastened thither as fast as possible, and the Dutch 
generals enabled him to emerge from tlie manoeuvre with a 
handsome victory, for Coehoorn (in order to fill his own pockets, 
it has been suggested) had departed on a raid into West Flanders 
and Opdani was left alone at Keekcren in front of Antwerp, where 
Boufflers and the Spanish gertfcral Bedmar surprised him (June 
30) and put his corps to flight before Marlborough could come 
to his assistance. In disgust the great captain then resigned 
himself to a war of small sieges on the Meuse. The campaign 
(losed with the capture of Huy (Aug. 25) and Limbourg 
(Sept. 27). On the Rhine great projects were entertained 
by the French, nothing less than the capture of Viernia by a 
combined Franco-Bavarian-lIungarian army being intended. 
Villars began by capturing Kehl (March 10) under the very eyes 
of the margrave, who dared not risk a battle lest the Bavarians 
coming up in his rear should destroy his weakened army. The 
Bavarians had in fact no such intention. The elector, while 
carrying on a trifling war with a small imperial lurmy under 
Count Styrum, insisted that Villars should cross the Black Forest 
and join him, which Villars was unwilling to do thus early in the 
year, as two-thirds of his officers w'ere as usual on leave or 
detached on recruiting duties. Courtier though he. was, the 
marshal would not stir even in spite of the king’s orders until he 
was ready. At the end of April, leaving Tallard alone to defend 
Alsace and Lorraine against the margrave, Villars plunged into 
the defiles of the Black Forest and on the 8th of May joined the 
elector at Ebingen. All seemed favourable for the advance on 
Vienna, but at the last moment the elector half repented of his 
alliance with the enemies of Germany and proposed instead a 
junction with Vendome by way of Tirol. This proposal came 
to nothing, the Tirolese were soon roused to revolt by the mis- 
conduct of the ill-disciplined Bavarians, and Vendome, who, like 
Luxembourg, was a giant in battle and a sluggard in camp, would 
not stir. The active Villars meantime was reduced to impotence 
and faced Styrum in an entrenched camp at Dillingcn on the 
Danube, neither side offering battle. 

Villars had posted a protective force at Ulm to contain the 
margrave’s army should it turn back upon him, and this, after 
an engagement at Munderkingen (July 31) induced the cautious 
Louis to return to the Rhine. Five weeks later, hov/ever, the 
margrave returned in full force, and moving by the right ^nk 
of the Danube reached Augsburg on the 6th of September. 
The elector, returning from his futile Tirol expedition, hud already 
rejoined Villars at Diliingen, and the marshal persuaded him to 
attack Styrum before &e two imperial generals could join 

^ In this year began the Camisard insurrection, in the Cevennes, 
which necessitated the detachment of a considerable body of troops 
from Venddme’s army in Italy. Similarly both in 170a and 1703 
the Hungarian insurrection compelled the Viennese government 
to keip b^ the reinforoemeats of which Eugene stood in need. 


forces. The result was the battle of Hochstett^ (Sept, 20) in 
which the elector and Villars won a great victory, at a loss of 
only 1000 men to Styrum’s 11^000. Rardy indeed had an i 8 tlv- 
century general so great an opportunity of finislung a war at one 
blow. But even Villars saw no better use for the noeimttu 
victory than the unimpeded junction of his own army i f 03 * 
and Tallard’s and wmter quarters in Wfirttembwg, and the 
elector on the other liand was principally anxious to evict the 
margrave’s army from his dominions. The question was referred 
to Versailles, and ‘another month passed away in inactivity. 
Tallard remained on the Rhine, and Villars in disgust applied 
to be recalled. The margrave, entrenched as usual, kept the 
field for another month and then retired to the Lake of Constance, 
where, in a still unexhausted district, lie spent the winter. The 
elector wintered in the Iller with the combined army. Tallard 
meanwhile invested Landau and defeated a detachment sent from 
Marlborough’s distant army to relieve the place in the battle 
of Spire (Nov. xo), which was almost as costly to the allies 
as Hochstett. Landau surrendered on the 13th of November. 
Old Brdsach, besieged by Vauban, capitulated on the 6 th of 
September. Thus in Germany, though the grand advance on 
Vienna had come to nothing, the French had won two important 
victories and established an army in Bavaria. More than 
this, under the prevailing conditions of warfare, it was impossible 
to expect. In Italy, on the other hand, Vendome, although no 
longer opposed by Eugene, acnieved nothing. After a raid 
towards Trieste he was brought back hurriedly by the news 
that Victor Amadeus of Savoy had changed sides, and though 
he was victorious in a few* skirmishes and re-established toudi 
with France by capturing Asti, he failed to prevent the Imperial- 
ists, under Guido Starhemberg, from slipping past his position 
in Lombardy and joining the duke of Savoy in Piedmont. 

The campaign of 1704, though in the Low Countries and in 
Italy practically nothing was done, is memorable for what was 
probably the greatest strategical operation in the x8th century, 
Mai-lborough’s march to the Danube. At the outset the elector 
and Morsin (Villars’ successor) were on the Iller, between Ulm 
and Memmingen, Tallard between Strassburg and Landau, 
Villeroy as usual between the Brabant lines and the Meuse. 
Between Villeroy and Tallard there was a small force on tlie 
Moselle, intended to reinforce either. On the other side the 
Margrave Louis was in the Stockach-Engen rt^on, with his own 
army and the relic of Styrum’s, but being responsible for guarding 
the whole of the Middle Rhine as well as for opposing the elector 
he was weak everywhere, and his defence of the Rhine was 
practically limited to .holdii^ the “lines of Stollhofen,” a 
defensive position near Biihl in Baden. Witli Breisach and Kehl 
in their o wn hands, the French were more or less closely in touch 
with their comrades in Bavaria, and Tallard convoyed a large 
body of recruits for Marsin’s army through the Black Forest 
defiles. But in doing so he lost most of them by desertion, the 
margrave’s army dogjjjed his march, and in fact no 
regular line of communication was established. Thus s^nh$ 
the five armies (Marlborough’s, Eugene’s, Tallard’s, CmmpMiga 
Marsin’s and the margrave’s) engaged in this theatre 
of war, were moving and facing in all directions in turn in a most 
bewildering fashic^. Marlborough’s purpose at any rate was 
quite definite— to transfer a large corps from the Low Countries 
to Bavaria and there in concert with the alUes in that quarter 
to crush the elector decisively. He took no one into his confi- 
dence. The timid .Dutch were brought, not without difficulty, 
to assent to a Lower Rhine and Moselle campaign, of much the 
same sort as the Bonn expedition of 1703, but rather than be 
burdened with Dutch counsellors he forwent the assistance of 
the Dutch troops. These were left under Dverkirk to defend 
the Meuse, ;and English and Engliah-wd troops alone took 
in the great venture. Meanwhile Tallard and Margin, united 
at the moment of handing over the recruits, had promptly 
separated again. Tallard, ViUerc^ and the Versaillea adrategists, 

> Fought on tho same battlefield as was Henheha next year; 
the latter is consequently oailed by some .^he “ aeoend battie ^ 
Hoch8t^“ 
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ifrd! aw^e'that Ifl^rlboirbii^h ascending ^he^Rhime, thoQj^t 
that a diversH^ xm the MoeeMe ms intended^ and the feobk 
warnmgfl oif Marsm, who half ssuspected the real pi!rp>ose, were 
disregarded. ViUeroy remained in Brabant for fear that 
Overkirk wetifld take a few towns in his abaonoe. 

Marlteough ealcuiated' that as he progressed up the Rhine 
the French Would collect to prevent his crossing, insljead of them- 
selves imssing over to join the elector and Marsin, Thus tlie 
expedition would reaeh the Neckar month, without its true 
purpose being suspected, and once there Marlborough would 
vanish from the ken of the defenders of the Rhine, to reappear on 
the Danube where he was least expected. On the lath of May 
th<‘ army crossed the Meuse at Ruremond, on the 23rd it reached 
Bonn, on the 29th Mainz. On the j st 0 } June the puzzled French 
noted preparations for bridging the Rhine at Philipsburg. But 
two da^'s later the English had turned to their left into the valley 
of the Netekar. On the 10th of June Prince Eugene atul on the 
13th themaffgrave appeared at the duke's headquarters to concert 
operations. It was arranged that the margrtu^e was to join 
Marlborough and that Eugene should command the Stollhofen 
Marh dtlier forces on the Rhine, for Tallard, it seemed, 

hnniijr^M was about to be joined by ViHeroy ^ and Marlborough 
Mmhtoth0 knew that these marshals must be kept west of the 
Danube. Rhine for the six weeks he allowed himself for the 
Bavarian enterprise. The margrave’s army duly joined Mari' 
borough’s on thei 22nd of June at Ursprung, 12 m. north of Ulm, 
where the elector and Marsin were encamped. The endurance of 
Marlborough’s corps, as displayed in the long march from Rure- 
mond, was not the least extraordinary feature of the operation. 
For 1 8th century troops such performances were generally provo- 
cative of desertion, and involved the rum of the army that at- 
tempted it. But Prince Eugene, we are told, was astonished at 
the fine condition of the army. On the French side meantime all 
was perplexity, and it was not until a week after the margrave 
and Mariborough had united that a decision was arrived at by 
Louis XIV., in whose eyes the feeble corps of Eugene sheltered 
in tlie lines of Stollhofen constituted a gmve menace for Alsace 
and Lorraine. Villeroy’s main body from the Meuse had after 
its first hesitations followed up Marlborough, in readiness for the 
supposed Rhine and Moselle campaign, and was now about 
Landau. Tallard witli the smaller half of the united armies 
was to advance by Breisach slnd to ** try to capture Villingen.” 
Vjlleroy was to watch Eugene’s corps, br rather the Stollhofen- 
Biihl position, and the small Moselle corps was to remain west 
of the Rhine. This meant conceding both the initiative and the 
superiority in numbers to Marlborough. 

The duke had how manoeuvred himself with brilliant success 
from one theatre of war to another, and had secured every 
advantage to himself. His method of utilizing the advantage 
showed his mastery of the rules of the strict game that, with the 
instinct of a great captain, be had just set «t nought. From 
before Ulm he sidled gradually along the north side of the 
Danube in the hope of finding on unguarded passage. He and 
the margrave exercised the general command on alternate days, 
and when on his own* day he arrived opposite FkmauwOrth, 
knowing Louie^s caution, he thought that direct attack wa.s better 
than another two days* extension to the east, Mwover Iwneedod 
a walled town to serve as a maga^e instead Of Nordlingen, which 
he hod used of late, but which could not serve him for operations 
over the river. In the late alftemoon of the a 1st the *u*my was 
fiungr^gardks* of losses) against the entrenched hill of the 
Sbhellii^rg' at DonaowOrth, where t^ic elector had posted a 
CMmpaignoa strong detachment. * The attack cost 6000 men, but 
tie Danube, ft was suceessful, and of the lOyooo Bavarians on 
tf04. 3 ooo‘re 1 Jum 0 d to theirmain body, which i 

had now moved ftnra Ultn to Lauiiigen. Passing the river, the 
allies besieged arid took the small fortress of Rain, and thence 
moved to the neighbourhood of Augsburg, thoroughly amd 
deliberately devttsta^g the countryside sO«s to fo«« ttvselector 
to make teims. The beat that can be said of this barbarous 
fivin Vnierby appedfe tosb to the situation thu? far. bvt’fhe 
king only allowed him to send 25,000 men to Tallard* ^ 


device, more or Ibss legitimate in the days whoni tiie ^ptttrtlil 
was the people^s as much as the prince’s, is that Louis XIV. 
hnd several times praeJised it. Its most effective rondenr- 
niaticffi is that military devastations, in lliesc purely political 
contests, were entirely unprofitable. Louis Imd already found 
i^m so, and l»d given up tlie practice. In the present case the 
o<!ts of tl>e allies only confirmed tlie elector in his French sym- 
ixithies, while at tlte same time Marlborough’s own supplies nm 
short, his convoys were harassed and his reconnaissances 
impeded. The movernmits of the two armies were but trifling. 
Marl 1 f)oroiigh, thoi>gh siij)e» iof, was riot decisively superior, and 
his Opponents, well entrenched near Augsburg, waited for 
Tallard and (in vain) for Villeroy. Marlborough marked time 
until Eugene should join him. 

There were now five armie.s in the field, two allied and three 
French. The centre of gravity was therefore in Villeroy’s camp. 
If that marshal followed Tallard, even Engiuic’s junction witJi 
Marlborough would not give the latter enough force. If 'i’allard 
alone joined tfjc elector and Eugene Marlborough, the game wa-s 
in the hands of tlie allies. But none of the possible combinations 
of two armies against one were attempted by either side. Eugem* 
did not venture to leave Villeroy’s front to attack Tallard, who 
w'as marching by Kehl-Villingen-Ulm on Augsburg, but v/hen he 
knew that Tallard was on the move he slipped away from 
Villeroy to join Marlborough. In turn, Tallard and the elector, 
aware of Eugene’s march, could have left Marlborough to his 
sieges and combined against Eugene, but they were well content 
to join forces peaceably at Augsburg. Worst of all, Villeroy, in 
whose hands was the key of the situation, w^as the nearest to 
VersaiHos and the least capable oi solving the knotty problem 
for himself. When the king -bade him follow Tallard to Villingen 
he hesitated . and when he had made up his mind to tiy', Louis 
had changed his and ordered him to detain Eugene (who was 
already far away) in the Stollhofen lines. The last stage of the 
campaign was brief. Marlborough and Eugene had in mind a 
battle, Tallard and Marsin a war of manoeuvre to occupy the 
few weeks now to ])e spun out before winter quarters were due. 
The two allied armies met in the Danube valley on the 6th of 
August. ^ If the enemy remained on the south side Eugene w'us 
to cross, if they recrossed to the north bank Marlborough was to 
follow suit, the margrave Louis of Baden had been sent off to 
besiege Ingolstadt as soon as Eugene had come within a safe 
distance. The i8th century general relied far more on himself 
than on the small surplus ol force that his army, in the con- 
ditions of that time, could hope to have over its opponent. 
When therefore the French and Bavarians were reported opposite 
Eugene on the north side, Marlborough crossed at once, and 
witihout waiting for the margrave the two great soldiers wait 
forward. On the 2nd of August (see Blknheim) they attack^ 
and practically destroyed the armies of Tallard, Marsin and the 
elector. 

The campaign of 1705 was uneventful and of little profit to 
either side. Marlborough’s army had returned to the Low 
Countries, engaging en route’ \n a small campaign in Luxem- 
burg and Thionville region, Which was defended with skill and 
success by Villars. Villeroy had also returned to Brabant and 
retaken Huy. With him was the now exiled elector of Bavaria. 
On the 1 8th of July, after a scries of skilful nmnauvres, Marl- 
borough forced tlie lines of Brabant at Ellssem near Tirlemont, 
but not even the glory of Blenheim could induce the Dutch 
deputies to give him a free hand or the Dutch geneirals to fall in 
with his schemes. King Louis was thus able torein- " ^ 
force Villeroy betimes from Villars’s Lorraine army, 
and the campaign closed with no better work than the 
raring of the captured French entrenchments* On the Rhine 
Villars, with a force reduced tO; impotence by the losses of Blen- 
heim apd^thedetachmenti eentto Villdroy, carried ona spiritleiss 
campaign about Hagenau and Weissenburg against the margra\'e 
Loms. Ih Italy alone was there ariy serious encounter. Here 
Vcnd6me!s army -and a fresh corps from, France were? engaged in 
the attempt to subdue Victor Amadeus and his new Austrian 

Bitgene’s-annyji^ arid they Were 
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SO far successful that tlxe duke implored the emperor to send a 
fresh army. Eugene commanded this army, opposed to which 
was a force under Vendome’s brother Philippe, called the Grand 
Prior. This man, a lazy dilettante, let himself be surprised by 
Eugene’s fierce attack on the line of the Adda, The day was 
restored however, and the Austrians were beaten off, thanks to 
Vendome’s opportune arrival and dauntless courage (battle of 
Gissano, Aug. i6). Nevertheless, the subjugation of Piedmont 
was put off until next year, by Louis’s orders. 

1706 was a bad year for the French. At the yer>’ outset of 
tlic campaign in tlie Netherlands, Villeroy, hearing thfit some 
of the allied contingents that composed Marlborough’s army had 
:sfused to join, went forward from his new deh nsive lines along 
tlie Dylc and offered battle. Marlborough would probably have 
fought in any case, but being joined in time by the belated allied 
fontingents, he was able (May 12) not only to win but also to 
profi. by the glorious victory of Kxiraillies (q*v.) on the lath of 
May. This was one of the few cases of thoroughly cfficieiit and 
successful pursuit in the military history of the 17th and ,i8th 
centuries. The whole of Flanders and Brabant, except a few 
minor fortresses, fell into his hands within two 
weeks. These too fell one after the other in August 
and September, and the British cavalry crossed the 
French frontier itself. But on the Hhine tlie inactivit}*- of 
Louis of Baden had allowed Villars to transfer tlie bulk of 
his army to the Netherlands. Vendome, too, wus sent to suc- 
ceed Villeroy, and Marlborough made no further advance. 
Louis’s two most brilliant commanders devoted themselves to 
organizing the defence of the French frontier, and did not 
venture to interrupt Marlborough’s sieges. 

In Italy the campaign had, as before, two branches, the con- 
test for Piedmont and the contest between the French forces 
in Lonibardy and the Austrian second army that sought to join 
Victor Amadeus and Starhemberg. The latter, repuked by 


Vendome at Cassano, had retired to Brescia and Lake Garda, 
Vendome iollowing up and wk^tecing about Costiglicaie and 
Mantua, and in April 1706,. profiting by Eugene’s tieynporary 
absenct;, Vendome attacked llie Imperialists’ cmnp of Monte- 
chiaro-Cakinata, His intention was by a night march 
surprise the post of Pon^ San Marco on their extreme left, but 
whw day came he noticed that he could give battle to fhe 
enemy’s left wing at Calcinate before their right from 
Montechiaro could intervene. His onset broke up ® 
the defence completely (battle of Calcinate, April 19), and ,he 
hustled the fragments of the Imperialist army back into the 
mountains, where Eugene had tlie greatest difliculty in rallying 
tliem. Until the middle of June Vendome completely baffled 
all attempts of Eugene to slip past him mto Piedmont. He was 
then, however, recalled to supersede Villeroy in Belgium, and 
his feeble successors entirely failed to rise to the ocaision. 
Philip of Orleans, with Marsin and the due <le la Feuiilnde as 
his advisers, was besieging Turin, tr>'ing in vain to r-emedy the 
errors of tlic engineers and the constant repulse of small stormir^ 
parties by a savage bombardment of the town itself. As soon 
as he knew of Vendome’s departure Princ>e Eugene (emerged 
afresh from the mountains, and, outmanoeuvring the French in 
Lombardy without the least difficulty, hurried towairds Turin. 
Victor Amadeus, leaving the defence to the Austrian and Pied- 
montese infantry, escaped through the besiegers’ lines' and 
joined liis cousin with a large force of cavalry. On 
the 7tli of September tliey attacked the French lines 
round Turin. Owing to the disagreements of their 
generals, the \iirious corps ol the defenders, tliough superior in 
total numbers, were beaten in detail by the weU-cwicerted attacks 
of Eugene, Victor Amadeus and the Turin garrison. Marsin was 
killed, man^^ of the boldest officers in the army lost heart, and 
Philip retreated ignominiously to Pinerolo. Although in the same 
week Lieut.-Gencral Mcdavy-Grancey inflicted a severe defeat on 
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the Auf<tV/\s who were still left in I-.ombardy (Castiglione, 
Sept, q) the battle of Turin practically ended the war in Italy. 

Both in the north and in the south the tide had now receded 
to the frontiers of France itself. Louis could now hope to gain 
CbMaglag the objcjcls of the war only partially and by sheer 
Caa^tikuu endurance. But it is from this very point that the 
oftb€WMr, French operations cease (though only gi'adually 
it is true) to be the ill-defined and badly-joined patchwork of 
forays and cordons that they had hitherto been. In the place 
of Tallards, Marsins and Villeroys Louis made up his mind to put 
hisVillars, Vendomesand Berwicks, and above all the approach 
of the allied armies roused in the French nation itself a spirit of 
national defence which bears at least a faint resemblance to 
the great uprisings of 1792 and 1870, and under the prevailing 
dynastic and professional conditions of warfare was indeed a 
startling phenomenon. For the gathering of this unexp^ted 
moral force 1707 afforded a year of respite. The emperor, desiring 
to occupy Naples and Lombardy with the least possible trouble, 
agreed to permit M6davy-Grancey to bring off all the Italian 
garrisons, and with these and the militia battalions of the Midi 
Marshal Tessd formed a strong army for the defence of the 
Alpine frontier. In Spain the campaign opened with the brilliant 
success of Berwick at Almanza. In Germany Villars not only 
pricked the bubble reputation of the lines of Stollhofen,^ but 
raided into Bavaria, penetrating as far as Blenheim battle- 
field before he gave up the attempt to reuse the Bavarians 
again. The Imperialists and Piedmontese in the south succeeded 
in turning the Alpine barrier, but they were brought to a complete 
standstill by Tessd's gallant defence of Toulon (August) and 
having, like their predecessors in 1692, roused the peasantry 
against them they retired over the mountains. In Belgium 
the elector of Bavaria, who was viceroy there for King Philip, 
and was seconded by Vendome, remained quiescent about Mons 
and Gcmbloux, while Marlborough, paralysed more completely 
than ever before by the Dutch, spent the summer inactive in 
camp on the Gheete. 

The respite of 1707 had enabled Louis to gather his strength 
in Flanders. Henceforward operations on the Rhine and in 
Dauphin6 are of quite secondary importance, so much so that 
Eugene and the main Austrian army are always found in the 
Low Countries fighting side by side w'ith the Anglo-allied army 
of Marlborough. 

In 1708 Eugene foresaw this shift of the centre of gravity and 
arranged with Marlborough to transfer the army which w^as 
Campaign ostensibly destined for the Rhine campaign to 
otiTOB, Bra,bant, repaying thus the debt of 1704. Indeed 
the main army of the French was markedly superior m numbers 
to Marlborough’s and hardly inferior to Marlborough’s and 
Eugene’s combined. Placing the elector of Bavaria, with Ber- 
wick to advise him, at the head of the small army of Alsace, he 

ut his young grandson and heir, the duke of Burgundy, at the 

ead of the great army which a.«;sembled at Valenciennes, and 
gave him Vendome as mentor. But the prince was pious, mild- 
mannered, unambitious- of military glory and also obstinate, 
and to unite him with the fiery, loose-living and daring Vendfime, 
was, as Saint-Simon says, “mixing fire and water.” At the 
end of May operations began. Vendome advanced to engage 
Marlborough before Eugene, whose purpose had become known, 
should join him. As the French came on towards Brussels, 
Marlborough, who had concentrated at Hal, fell back by a forced 
mafdi to Louvain. Vendome having thus won the first move, 
there Vas a pause and then the French suddenly swung round to 
the west, and began to overrun Flanders, where their agents had 
already won over many of the officials who had been installed 
by the allies since 1706. Ghent and Bruges surrendered at once, 
and to regain for King Philip all the country west of the Scheldt 
it only remained to take Oudenarde. On the day of the sur- 
render of Ghent Marlborough was in pursuit, and one long forced 

' The margrave. Louis of Baden had died during the winter of 
1706-1707. He 'vfas succeeded by the incompetent margrave of 
Bayreuth, who was soon displaced. This general's successor 
was tho elector Ilf Hanoeir; aftexwords King George I. of England. 


march brought his army almost within striking di.stance of the 
receding enemy. But though Eugeiie himself had joined him, 
Eugene’s army was still far behind, and the duke was stopped by 
demands for protection from the officials of Brussels. Vendome 
soon moved on Oudenarde. But scarcely had he begun this 
nvestment when Marlborough was upon him. The duke dis- 
cussed the situation with Eugene, who had placed himself under 
his friend’s orders. Marlborough was half inclined— another 
general would have been resolved — to wait for Eugene’s troops 
before giving battle, for he knew that Vendome was no ordinary 
opponent, but Eugene coun.sellcd immediate action lest the 
French should e.scape, and relying on his own skill and on the 
well-known disunion in the French headquarters, Marlborough 
went forward. As he approached, the French gave up the siege 
of Oudenarde and took up a position at Gavre, 7 m 
lower down the Scheldt, so as to be able to act 
towards either Ghent or Oudenarde. Marlborough's advanced 
guard, boldly handled by Cadogan, slipped in between Gavre and 
Oudenarde. At once the dissensions in the French headquarters 
became flagrant. Vendome began to place part of the army in 
position along the river while the duke of Burgundy was posLin/ 
the rest much farther back as another line of defence. Cadogan 
was thus able to destroy the few isolated troops on the river. 
Thereupon Vendome proposed to the duke to advance and to 
destroy Cadogan before the main body of the allies came up, but 
the young prince’s hesitations allowed the chance to pass. He 
then proposed a retreat on Ghent. “ It is too late,” replied 
Vendome, and formed up the army for battle as best he could. 
The allied main body, marching with all speed, crossed the 
Scheldt at all hazards and joined Cadogan. Jn the encounter- 
battle which followed (see Oudenarde) Marlborough separated, 
cut off and destroyed the French right wing. The French re- 
treated in disorder on Ghent (July 11) with a loss of 15.000 men. 
Nevertheless Oudenarde was in no w’ay derisive, and for the rest 
of the campaign the. two ai’mies wandered to and fro in the usual 
way. Berwick, recalled from Alsace, manccu\Ted about Douay, 
while Vendome remained near Ghent, and between siege of 
them Marlborough’s and Eugene’s armies devoted 
themselves to the siege of Lille. In this town, one c* r aubun's 
masterpieces of fortification, the old M arshal BoufTi cr.s 1 i under- 
taken the defence, and it offered a long and unusuai gallant 
resistance to Eugene’s army. -Marlborough covered the siege. 
Vendome manoeuvred gradually round and joined Berwick, 
but though 90,000 and later 120,000 strong, they did not attack 
him. Berwick was a new element of dissension in the distract ed 
headquarters, and they limited their efforts first to attempting 
to intercept a huge convoy of artillery and stores that the allies 
brought up from Brussels for the siege,- and secondly to destroy 
another convoy that was brought up from Ostend by the General 
Webb knowm to readers of Esmond, The futile attack upon the 
second convoy is known as the action of Wynendael (Sept. 
28). The only other incident of the campaign in the open was 
an unsuccessful raid on Brussels by a small corps under the 
elector of Bavaria from the Moselle via Namur. 

On the 8th of December the brave old marshal surrendered, 
Eugene complimenting him by allovring him to dictate the terms 
of capitulation. Ghent and Bruges were retaken by the allies 
without difficulty, and, to add to the disasters of Oudenarde and 
Lille, a terrible winter almost completed the ruin of France. 
In despair Louis negotiated for peace, but the coalition offered 
such humiliating terms that not only the king, but— what in tlie 
i8th century was a rare and memorable thing— his people also, 
resolved to fight to the end. The ruinous winter gave force to 
the spirit of defence, for fear of starvation, inducing something 
akin to the courage of despair, brought tens of thousands of 
recruits to the colours. 

Of the three invasions of France attempted in this memorable 
year two were insignificant. On the Rhine the elector of 

* An excellent illustration of 1 8th century views on war is afforded 
by the fact that the completely successful defence of this convoy 
was regarded by his contemporarieii as Marlborough’s greatest 
triumph. 
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Hanover (King George I.) was held in check by the due 
d’Harcourt on the Lauter and finally retired to the lines of StoU- 
hof en, while a smaller allied corps under the Imperialist 
general Count Mercy was defeated with heavy loss 
by Harcourt’s second in command, Du Bourg, at 
Rumersheim in Upper Alsace (Aug. 26). On the Alpine frontier 
Berwick, abandoning the fashionable method of “ lines,’* pre- 
pared a remarkable system of mobile defence pivoted on 
Brian^on, on which Victor Amadeus’s feeble attacks made no 
impression. These affairs were little more than diversions. The 
main, indeed the only, attack was Marlborough’s and Eugene's, 
and the Malplaqiiet campaign, is one of the few episodes of 18th- 
century warfare that retain a living and passionate interest. 

Long before this Marlborough had proposed to dash straight 
forward into France, masking the fortresses, but this scheme was 
too bold even for Eugene, who preferred to reduce the strong 
places before going on. Lille having been successfully besieged, 
Tournai was the next objective, and— while Villars and his 
lieutenants Montesquiou and Albergotti lay inactive in their 
entrenchments at BiSthune, Douai and Denain on the Scheldt, 
training their thousands of recruits and suffering severely from 
the famine that followed upon this bad winter — the allies sud- 
denly and secretly left their camps before Lille as if for an attack 
on the Douai lines (June 26-27). -^tit before noon on the 27th 
they had invested Tournai. Afewdays afterwards their siegeguns 
came up from Menin by water (down the Lys and up the Scheldt) 
and the siege was pressed with intense vigour. But it was the 
3rd of September before the citadel capitulated. Then Marl- 
borough, free to move again, transferred his army secretly and 
by degrees to the river Haine, beyond Villars’s right. East of St 
Ghislain Villars’s long lines of earthworks were but thinly held, 
and after a march of 50 m. in 56 hours through rain-sodden 
country, the allied advanced guard passed through them un- 
opposed (Sept. 6th). Mons, too, was weakly held, and Marl- 
borough hoped by the rapidity of his operations to take it before 
Villars could interrupt him. Based on Mons and Brussels, he 
could then, leaving the maze of fortresses in the Arras-Valen- 
ciennes region to his right, push on (as eighty years afterwards 
Coburg attempted to push on) straight to the heart of France. 
But Villars also moved quickly, and his eager army was roused 
to enthusiasm by the arrival of Marshal Boufflers, who, senior 
as he was to Villars, had come forward again at the moment of 
danger to serve as his second in command. Thinking that the 
allies were somewhat farther to the east than they were in fact, 
the French marshal marched secretly, screened by the broken 
and wooded ground to the south of the fortress, and occupied 
the ^ap of Aulnois-Malplaquet (Sept. 9), one of the two^ 
practicable passages, where he set to work feverishly to 
entrench himself. Marlborough at once realized what had 
happened, and giving up the siege of Mons brought his army to 
the south-east of the place. IVeparing, as at Oudenarde, to 
attack as rapidly as his brigades ca; le n the scene, he cannon- 
aded the French working parties and drew the return fire of all 
Villars’s guns. At this crisis the duke submitted the question 
of battle — ^unwillingly, as one may imagine — ^to a council of war, 
and Eugene himself was opposed to fighting an improvised battle 
when so much was at stake. Others thought the capture of the 
little fortress of St Ghislain was the best solution of the problem, 
and it was not until the iith that the allies delivered their attack 
on the now thoroughly entrenched position of the 
Malpuqit 9 U Tjjg battle of Malplaquet (q.v.) was by far 

the most desperately contested of the war. In the end Boufflers, 
who took command when Villars was wounded, acknowledged 
defeat and drew off in good order, the left to Valendemies, the 
right to Bavay and Le Quesnoy. Eugene was wounded, and 
Marlborough, after the most terrible experience in any soldier’s 
lifetime, h^ only enough energy remainingto take Mons before 
he retir^ into winter (marters. The loss ^ the Frendi is given 
variously as 7000 ana xa,ooo. The allies sacrificed no less, 
probably more, than so;ooo men, and if the English and Anstrian 
survivors could count themselves the bravest soldiers alfvt, one 
.. 1 ^^ > The other, scarcely lees celebtated, is that of Jemappes. 


considerable part of the allied army at least, the Dutch contin- 
gent, was ruined for ever. Even at Fontenoy, thirty-six years 
later, the memory of Malplaquet made them faint-hearted. 
From his bed the wounded Villas wote triumphantly to Louis: 
“ If God gives us another defeat like this, your majesty’s 
enemies will be destroyed.” 

In 1710 Villars lay entrenched behind a new series of lines, 
which he called Ne flus ultra and which extended from Valen- 
ciennes to the sea. Marlborough made no attempt 
to invade France from the side of Mons, for Villars at 
the head of the army which had been through the 
ordeal of Malplaquet was too terrible i,n opponent to pass by 
with impunity. In England, too, the unti-Marlbcxrougli party 
was gaining the upper hand in the queen's council. So Marl- 
borough took no risks, and returning to tlie Lille side, captured 
Douai (June 26) and Bethune (Aug. 26). No attack was 
attempted upon the lines. In Dauphin^, Berwick again 
repulsed Austrians and Piedmontese. 

1 71 1 was Marlborough’s last campaign, and it was remarkable 
for the capture of the Ne plus ultra lines bymanoeuvres that must 
be recorded as being the ne plus ultra of the 18th-century way of 
making war by F^tratagem. In May the sudden death of the 
emperor completely altered the political outlook, for his successor 
Charles was the coalition’s claimant to the throne of Spain, and 
those who were fighting for the “ balance of power ” could no 

. .. tolerate a new Charles V. than tliey could see Louis XIV. 
become a Charlemagne. Before the allies could agree upon any 
concerted action, Eugene’s, army had departed for Germany, 
and Marlborough alone was left to face Villars’s great army. Bu t 
in pursuance of the policy of passive endurance the marshal 
remained on the defensive behmd the lines, and Marlborough 
determined to dislodge him. What force could not achieve the 
duke trusted to obtain by ruse. The lines extended from the 
sea along the Canche, thence to Arras, and along the Sens6e to 
Bouchain on the Scheldt. Marlborough held Lille, Tournai, 
B6thune and, in front of these places, Douai, while Villars’s strong 
places, other than those in th; lines, were Valenciennes, Cond6, 
Le Quesnoy, &c. As the western part of the lines, 
besides being strong, were worthless from the 
invaders’ point of view because their capture could 
not lead to anything, Marlborough determined to pass the barrier 
between Arras and Boucliain. Here the front was difficult of 
access, because of the inundations and swamps of the Sens^e 
valley, but two causeways crossed this valley at Arleux and 
Aubanchoeil-au-Bac respectively. On the 6th of July Marl- 
borough, who had encamped in the plain of Lens, sent a detach- 
ment to capture Arleux. He then marched away to the west 
as if to attack the lines between Arras and the headwaters of 
the Canche. Villars followed suit, but left a corps behind, as 
Marlborough had expected and desired, to retake Arleux. The 
commander of the garrison then sent urgent messages to say that 
he could not hold out, and Marlborough sent off Cado^ to 
relieve him. Cadogan, the only officer in the army in the duke’s 
confidence, moved slowly, and the garrison had to surreader 
(July 2a). Villars razed the defences of Arleux. ^Die plot 
of the comedy now thickened. Marlborough lost his usual 
serenity, and l^haved in so eccentric a manner that his own amy 
thought him mad. He sent off one part of his forces to Bethune, 
another back to Douai, and ordered the small remainder to 
attack the lines between the Canche and Anas, where, as 
every one knew, Villars’s whole army was ma^d. MmH^ 

On the a4th of August he personally reconnoitred 
tht lines with a large staff, and calmly .ga,ve his 
generals instructions for the lines to be stonned. But Cadc^sn 
was hastening to give the duke’s real orders to the corps at 
Bethune and Douai. In the ni^t of the 4th/5th of August 
the tnain army set out for Aubanthoeil-au-Bac, at | 3 ie bis^st 
possible speed. The Scarpe was crossed, the columii 

came in punctually, and the word was passed iffie n^iks 
that Cadogan had crossed the lines at Arleux. Th^upon the 
pace^ iiiereased, though thousands of the infantry fell outlaid 
scores died from exhatustion. Five hours ahead joi the Fre^ 
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army and level in the race with Villars and the cavalry, the red- 
coats crossed the river at Arleux, while Marlborough and the 
horse hurried on to Aubanchocil-au-Bar, crossed tlicre and 
turned back aic^ig the Sens^i'e to meet the French squadrons. The 
army reassembled between Aubanchoeil-au-Hiic and Cambrai, 
and its leader, declining Villars’s offer of a battle in front of Cam- 
brai, manoeuvred still farther to the east and invested Bouchaan. 
The siege, covered by a strong “ line of circumvalktion ” wh’ch 
Villars did not attempt to attack, ended with the surrender of 
the place on the 13th of September, and so terminated a scries 
of mancLUvres which to the niodorn mind is so extraordinary as 
to l>e almost incredible. In December of this year, hib party 
opponents in England now triumphant, tlie man who was 
so consummate a master both of the 18th century and the 
Rainillies-Oudenarde methods of making war was dismissed the 
service in disgrace. In June 1712 the Britis.Ii contingent, under 
the duke of Ormonde, withdrew from the Ltw Countrle.s, the dis- 
content of the men at Marlborough’s disgMcc breaking out in 
open mutiny, and thus ignominiously ended the a.rcer of tlie 
army of Blenheim and Malplaquct. The coalition pnioticaliy 
dissolved. 

But Holland and Austria determined to make one last effort 
to impose their own terms on Louis. Eugene’s army, which Ixid 
been used in 1711 to influence the imperial election instead of to 
beat Villars, wa« brought back to the Low Countries. Reading 
the meaning of Marlborough’s fall, he quietly made preparations 
to takeover thevarious allied contingents into Imperial or Dutch 
pay. Thus wlien England secedid, Ormonde only marched away 
with some 2’2,ooo sullen men, and over 100,000 remained with the 
prim'c. 

Misfortunes at Versailles helped Eugene in his first 0]>emtions, 
for three members of Look’s family died within a week and aO 
WHS in confusion, not tospeak of the terrible misery that prevailed 
m the country'. But the old king’s coumgc rose tvith the danger 
and he told Villurs that if the army were beaten he would himself 
join it and share in its fate. Villars, tliough suffering stih from 
ins Malpkfiuet wound, took commsmd on the 20th of April, and 
spun out time on the defensive until the end of May, wheti 
OrmarMie’& contingent withdrew. Eugene, apparently with the 
intention of regaining the Mons line of opemtions, as' the defec- 
tion of England had mado further uper .tions near the sea 
iinprofitaWe, neglected to beskge, not only Arras, but Vakn- 
ciertnes and Cdn^ as well, and, based tcmporiirily on Douai and 
Marchiennes and Bonchaifi he took Le Quesnoy (July 4) a.id 
moved thendo on tO' Landreoics, Which was closely invested. 
Then followed the last s^erions' fight of the war, the battle of 
Denain, which saved the Fre*«A monarch and compietod the 
disintegration cf ^e coalition. 

In 03 *d«f to* protect his camps around Landreciea, Prince 
Eugene constructed the l^esof cwcamvaDatson with such 
speed that Valters, on c(»nk!|» up, fouwt that they were too 
formidable to- attack. Ne^it, m ordhr to guasd the raovemonts 
of his convo>'S between Mardnennes-on-Scarpe and tlie front, 
against ;att«tks from Cambmi' ot Valatctenncs, he hodged in 
the route on botil with oonptifiuous lines of breastworks, 
to the defence 0# whioh he assijfpved his Dutch corps. Villais 
ataxiously looked owt for an opportunity of brtal^ these 
modern long At Denwiw^ the besiegers’ route crossed 

the Scheldt. Prom this* pohrt to the front, streams^and other 
Dea^ ®bstttolefr reinforced the dti^fcnce, bot the mairahal 
Was told by a eonntty priest that the lines wore 
aSsailabWnorth of Denain, and resolved to attack them there. 
.The eiitemrfre, like MarMborough’s forcing of the Nt phis ulirtt 
lines, inivolvM an extraordinary combination of resolution and 
skilW.i?. fc^O'knd fraud-^or the point of attack was far away 
and* the eppd^ amy almost within cannon-shot. Some d!ayd 
wttpe spent bjjp Villars in deceiving Eugene ard h 's own army as 
to his real inrt;<mtiOns, and by vawotw! feints Eugene was 
, to his main body about laridfedes and Lc Quesnoy 

^ihd^ttwth side of the S<jifcldt. 'rhen on tbenight of the 2?3rd: 
# Fr^h army^ftfoved oft silently, with its bridgingf 

nmf w Ihe posted ewrywhe re along: its 


right flank to conceal the inarch. By 9 a.m, on the 24ih 
Villars’sarmy had completely deployed on Uie north bank of the 
Scheldt, Eugene himself saw them and galloped away to bring 
up his army from Landrecics. But, long before it arrived, 
Villars ’s troops, without wasting precious moments in formal 
preparations, stormed the lines. The Dutch-spiritless since 
Malplaquet— were huddled into the narrow avenue between the 
two entrenchments and forced back on Denain. Their generals 
were taken. The broken mob of fugitives proved too heav}' a 
load for the hridpres at Denain, and many were drowned, while 
the rest, pdnm d against the bank of tlie now impassable river, 
tamely surrendered. Eugene arrived on Uie other bank with 
some brigades of the imperial infantiy^, but after losing heavily 
gave up the attempt to reopen the passage. Villars follow( d 
up his victory at once. Montesquiou captured Marchiennes and 
Albergotti St Amand, and in these places all Eugene's resciN e 
stores, pontoons and guns fell into tlu* hands of the J'Veiich. 
On llie 2nd of August Eugene broke up the siege of Laridrecies 
and retreated by a roundabout route to Mons, while Villars':; 
lieutenants rertook Douai and Boiichain (Septcniber~Oclol>er). 
Before the next campaign opened the '1 renty of Utrecht liad been 
signed, and although the emperor continued tlie struggle alone 
for another year, the enfeebled combatants were content to 
accept ViHars’s captures of Dmduu (July 22, 1713) and 
I'reiburg (November 21) as decisive. The 'Ireaty of Rastatt, 
between Austria and France, whs signed on the 7th of March 
1714, Eugene and Villars b<ung the negotiators. 

, See J. W. Fortesene, Hist. Briiish Arnty, vol. i. (Loiwlon l8w); 
liy^ of Mtirlbornwffh; the Austrian nhiciiil Beldxib^e des Brinzen 
Eugm (Vienna. 1S71-1892): Rocler Diersburg's Marhgraf Ludwig 
vvn Uaden (Karlsruhe, 1850); Arnetli’s PrUiz Bugen \ Mimoircs 
i.'iliiaires rcMijs a la snccessinn d’Eipagne (1835; cd. Be Vault); 
detailed hhrlories of the French army, and monograj>hfl in 1h» 
Frcjieh general stall's Hmit d'hutDiro. (C. F. A.) 

Naval Operations, and Military Operations in Spain 
The war oi’ th-e Sprjlish succcsBion affected all the nations of 
western, iiortliern and central Europe in a greater or less dtgi-ee, 
but that part of it whidi wm fought out on the soil of Spain 
kty aside from the canqiai^ in Fknders, Germany and Italy,. 
The purely Spanisli oMapaigns had a cltx;e connexion with the 
movements of the fltsets, and tlic tivto may be conveniently taken 
together, I’he navul war was superficially somewhat wantmg 
in interest. Louis XIV,, having to support armies of unprece- 
dented size to contend with the forces of the Grand Alliance, 
and Imving also to meet the immense cost of the support of his 
court and the construction of palaces, was oompelled to neglect 
his navy. Ext«pt therefore in 1704 he made no attempt to* 
oppose the fleets of tlie allies with equal forces at sea. The 
honour of tlie Prendi flag was chiefly maintained by the priva^ 
teers who showed higli courage ar>d much skill. Some of their 
enterprises were undertaken with v^eh-^ppointed squadrons, and 
attained to the dignity of regular operations of war. 

When tlie Grand Allioiice wa.s formed on the 7th of September 
1701 r. French nwval force under M. dc Chateaurenault was in 
West Indiesv Its avowed purpose was to cover the arrival 
in Europe of the Spanish treasuire ships. The ^net iutentica 
of King Louis XIV. was that the treasure sliould be brought into 
a French port, and used by him for the general advantage of the 
house of Bourbon. On the 12th of September A British squadron 
oi xa ships Gommaiided' by Admiral Beofeow was sent to the 
West Indies to iirtejrcqMi Chateaurendult,; and carry out otlief 
attacks- oil tl» French and ^toiiarda, Benbow, who wao 
reinforcedr^ the W-est Indies-, did not intercept Chateaurenault^ 
and htecnriM was reaidejfed of no eflOct by the gross? miscondwet 
of most of h« captains, who refused to support hifn in on action 
with a French squodron under* M. Du Casso near St Mtwiha 
on the 2®«h of Aagustt 17021 and subsequent daj% Ka was 
kiinself mortally' wtionded, but lived^ long eneufh to hiiflg his 
captakiB to coort-mortiak Two of them >tere s^ for-cowaidiee*. 
TheTtrrasmrefMaailed lor Europe only to M- into the bonds oli 
the'afliea at Vigo. the istof July 1702 a-powtiiful'COfnbiiifd 
fleet of: 30 British sail^f-tho^Uno under Sir RpidiBe, and 
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20 Dutch unckir Admiral Allemonde sailed from Spithead carrying 
5000 troops. The general command was given to the dnlce of 
Ormonde. The purpose of this expedition was to occupy Cadiz 
and enc:oiirage a ris ng in Andalusia on behalf of the Habsburg 
candidate. It reached Cadiz on the 32nd of August, but the 
inhabitants and the garrison remained loyal. The leaders of the 
expedition qnarrollcd with cme another and the soldiers aroused 
the bitter indignation of the inhabitants by plundering the small 
towns of Santa Maria and Kota. On the 30th of September 
the expedition sailed away. Information sent by the llritish 
minister at Lhsbon that Chateaairenault had irito Vigo rea^ Jyed 
the I at Lngos. The chike of Ormonde and his collea^p.^es decided 
to attiU'k the treasure fleet. On the 22ad of October they forced 
the booiii laid by the enemy between the inner and outer htirbours 
of Vigo, and the treasure fleet was destroyed, but the bullion had 
been landed. 

During 1703 the “ grand fleet ” of the allies, their main 
force in European waters, entered tiie Mediterranean to carry 
help to the insurgent Trulestants in the Ccvcnnes, but effected 
nothing of importance. Portugal having now joined the Alliance, 
it was decided to make a serious cflort in Spain. A combined 
fleet carr ing 4000 Dutch and 8000 British troops, and conveying 
the archduke Charles, claimant of the Spanish throne, sailed from 
Spith(‘/i(J on the ixth of February 1704. I’ortugal uiiclcrtook to 
provide 30,000 troops to co-operate witii the British and Dutch 
who were landed at Lisbon on the 8th of March. The operations 
on kind were for the most part kinguid. The duke of Berwick 
who co?amand:d the Bourbon forces on the Spanish frontier 
formed a vigorous pliui for the invasion of Portugal. One 
Spiuiish force under Don Francisco KorK[uillo was to tlireaten 
Beira Alta at Almeida. lie himself uitered Beira Baixa by 
the north bank of the Tagus. Tlic pi’ince of Tzerdaes was to 
have advanced from the south to meet Berwick at Villa Veiba. 
But though Berwick achieved some success, and though both the 
Dutch general Fagel who operated on the north of ihc Tagus, and 
the British general, th<.^ duke of Schomborg, who was stationed 
on the south, proved indolent and incapable, the invasion failed. 
Bonquillo aiid Tzerclaes failed to support Berwick, and the newly 
levied Spanish troops proved unsteady. Fagel was surprised 
and taken prisoner with 2000 men at S.xbrcira Formosa, aiwi some 
of the frontier posts remained in Berwick’s hands when the heait 
from which the British and Dutsch soldiers suffered severely 
suspended operations. At sea, liowever, a material suajccss was 
gained. Sir George Rooke went on from Lisbon accompanied 
by Prince George of Hesse- Darmstadt, to Biureeloiui. The. 
prince who hud been governor of Catalonia, believed that he 
could bring about a rising in the province in favour ofl tke 
Habsburg cause. As tlie fleet eanriod m consideffiiblf body of 
troops, Rooke m .4 Hesse-Dormstadt failad to persuade .tho' 
CatulsinB to act. They were embarrassed by tl^ knowledge 
tliat the count of Toulouse, a naturul sooi of Louis XIV., the 
admiral of France, who Imd <saikd from Brest on the <»th 
May with 23 saU-o^thediAe . had entered the, Mediterrauean^ 
and hud reached Toulon in June. In ccipedatiofi of m attack 
by the united fleets o£ Brest and Toulonj. the alliies fell back 
to the straits* Ilavmg obtained inlormatieiai that Gibrcdtar 
(g.Vi) WES, not suflaoently gwrisoBed, tbey -Mtneked and took 
k cm the 3fd: of Augnsi. On the e#h tlw count ol TcndouiM, 
caine to the.Tchcf of the fortress witB 50 eaiFof-tbe^ioe, and 24 
galleys. He e^gad the allies^ 6 $ British and Dutch line^of>r 
battle shi^dnidliofl Malaga, tfaeengageizient was a 
accompanied wkh great Iws of life, but without jnaaMpeurnng 
on either aide. Tito. Eeench retired to TouIoel, and the sdhea 
remmedinpotoetstoni^ An attempt of the Spaniaidb 

to toUke it, made at the> end' of ^794 and begjiimini; of 1^05^ 
was baffltd by the defence, o£ the prinoe of iWe^ 

Darmstadt, and therrOHefafiordedto thegamsonby theet^diio^ 
of Sir Jdm Ledbe, wiio was left jon. the coa^toC Pbetugnl/.W 
SkGeorgeBooke'toisitttedtolEnglaad* > 

The events >of !27q4;had pmitiaded the alliiea to^make moto! 
senous efforts tp.pueb the war The duke of .SchofOfi 

berg^wAs^vemovedifiomitlM cjMoazniisid e|f the 


and replaced by the carlof ^Galway, a French Huguenot exile. 
But tlxe mam attack was made, and the first successes were 
adaieved on tiie cast coast of Spain* On the 3rd of Juiie'1705 
diaries Mordaunt, earl of Peterborough, was sent with a «om> 
mission to command botii the fleet and the army, and to promote 
.a rising in favour of the JIabsburg, or Austrian party. He was 
joined by tlie archduke at Lisbon, and by the ^ince of Hesst- 
Damstadt at Gibraltar. I'lie truth in regard to the operations 
whidi followed lias beien very much obscured. Peterborough, 
a nmn eif medi erratic olevemes.s, but vain, spiteful and abso- 
lutely incUflerent to truth, succefisfully represented himself as a 
Slides of l%epo of romance wlio won the most astoaishiur, 
victories in spite of want of means, and of the ill willor inoapaeiiy 
of his colleagues. Critical investigation has dostroyeii much of 
the showy edifice of fiction he contrived to erect. TiiVsubstaniif - 1 
facts are tiiat after some operations on the roast of Valencia, 
which led to an insurrectionary movement in favour of the 
archduke, Barcelona was attacked and taken between the 13II) 
of Septetnber and the 9th of October. Tlie prince of Her?se- 
Darmstadt was killed during llie siege. 

All the east of Spain, the former kingdom of Aragon, which 
was at all times resliw under the supremacy of Castile, now 
pronounced more or Jess openly for the Austrian party. , The fall 
of Barcelona gave a severe shock to the Bourbon king. He came 
in person with Miu'slml lesse who had replaoed the duke of 
Berwick, arid erwkavoured lO'retake the town early in April ,1706. 
The bmtahti)' with which Tessc treated the people of Aragon 
and Catalonin raised the country against the Bourbon king. 
The British relieved Barcelona on the 9th ol May, and Piwlip V . 
was compelled to retreat across the Pyrenees to Perpignan. In 
tlif moanitme the wthds-awal of taroefwi from tlw Portuguese 
frontier for aervioe in Catalonia, had opermd tfce way for an 
infusion of CaBtik by tho allies, British, Portuguefieaad Dutch. 
Thty occupied Madrid on tlic 25th of jnne 1706, and; tbe-^een, 
w'ho acted as regent in the absence' ol her husbarwly retired to 
Burgos. But the success of the allies was meoelly appareoL The- 
appearance in their midst of an invading army o5f l^ortugnese 
and hemtics roused the national foelisig of the Castihrinsw Tlify 
rallied to the Biowrboii eatise. As in the kiber PeiinwUlcwr Wftr,, 
guerriliero bands sprang up om all sides, and they icnmdreapaWtr 
leaders in Yttllejo- and Bracamontr. The duke of Bemt^ who 
was stmt back to Spain, eoHectod an army, ami eioen' the allies, 
who were diatrtjssed by want of pnmaiofw and we 

forced to evacuate Madrid. They ixiDved on > GimdaiaiaiE 
to meet tihe archduke who Mtosadvnncingjlrom tlto e^ Btarweek 
outmameutTred them, and forced tlram to retreat on VokneiAu 
In February *707 th^ were reinforcod^by taroopfrbwtoglk.by 
fleet ai3d(«d!voi&ced in AfpriL On tiio astholthe nMnttk they wofo 
defeated by French, and Spmdidi tmpEat Alixsonsa iiatho 
provincetff Alicante, with* tlie loss ofAll«tb^ inffintry. 

F^m thisi date 11^17x10, tholaioid warJa Spsih mnameiF 
stationary. The Bourbon king was nuiater oi' tho i^ater part of 
'Spain, iiwduding Amgo«. Hia.gbiwnda retwfk'LAri^^ 

Catalan fi^tieir, and on the Poi^gweironrior 
, near Badajtazv on tho 71th' of •May 1709^11 S^aoifib anny -ttni^ 
Marques de/^y defeated an Aaigle-iWugMaiaiarmy tinder the 
eari of Gahmy. ¥!et the Aestnaai parity keld.^tofflonia and 
Valencia^ and tiim .fleancial distoess ol the) Spanish gOvemment, 
aidodby the disoiiganioad state ol the admiiti^ 
vi|torous offensive impossible. By rytotheFuendhkinghad been, 

, reduced to great disttess^ and was compelled' tovjnakc at Iwt 
a?showi ^ wkhdrawixtgfhts support from hk^grandson PkiHpr V. 
The allies decided to advance from Gataioma^ a! course which: 
was strongly uxged by Geneml Stanlmpe ^'idterw^^ 

I hope), :wi» t:oiBWiiand«d 1 the firkkh teoeps^ He iuwl.servaS in 
j subordinateuiahk Imm the beginning of the w, iand had gmnift 
, some rcpifliaftion by the ea|kure of Ftet Mahoot in^i^dS. Ster- 
hope’s energy overoame the reluctance oi thO ^tepeehdist^ 
geneialGuido. Sterhenibem, who oozmnanded tltefiahniiKn droops 
of thrarehikakt; ^ The .allies, advanced andfterp tintodecBoed %6 
(SiiTyiJIlxefomthem. Theffpnma^swerodhfeaM 
iOst.fbteSKfldhiof July befdm Sai^^ 
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August. On the 2 ist of September the archduke entered Madrid. 
But the invasion of 1710 was a repetition of the invasion of 1706. 
The 23,000 men of the allies, reduced by a loss of 2000 m the 
actions at Alm^nara and Saragossa, by casualties in constant 
skirmishes with the guerrilleros, and by disease, were absolutely 
incapable of occupying the two Castiles. The Portuguese gave 
no help. The Spaniards were reorganized liy the duke of Ven- 
dome, who was lent to King Philip V. by his grandfather, and were 
joined by soldiers of the Irish brigade, and by some Frenchmen 
who were allowed, or secretly directed, to enter the Spanish 
service. The position of the allies at Madrid, which was deserted 
by all except the poorest of its inhabitants, became untenable. 
On the 9th of November they evacuated the town, and be^n 
their retreat to Catalonia. The archduke left the army with 
2000 cavalry, and hurried back to Barcelona. The rest of the 
army marched in two detachments, the division being imposed 
on them by difficulty of finding food. General Starhemberg 
with the main body of 12,000 men, was a day’s march ahead of 
the British troops, 5000 men, under Stanhope. Such a dis- 
position invited disaster in the presence of so capable a general 
as Vendome. On the 9th of December he fell upon General 
Stanhope at Brihuega, and after hard fighting forced him to 
surrender. Starhemberg, who received tardy information of the 
peril of his colleague, marched back to support him, and fought 
a drawn battle at Villa Viciosa, on the nth. The fruits of victory 
fell to Vendome, for the Imperialist general was compelled to 
continue his retreat, harassed at every step by the Spanish 
cavalry and irregulars. His army was reduced to 7000 men 
when he reached Barcelona. 

The disastrous result of the campaign of 1710 proved to 
demonstration that it was impossible to force the archduke on 
the Castilians by any effort the allies were prepared to make. 
The\^ remained quiescent at Barcelona till they evacuated the 
country altogether on the Peace of Utrecht. The Catalans, 
though deserted by their allies, continued to fight for their local 
franchises which had been declared forfeited by th? victorious 
Bourbon king. Barcelona was only subdued on the 12th of 
September 1714, after a siege of great length and extraordini^ 
ferocity, by the united exertions of the French and Spanish 
troops under the command of the duke of Berwick. 

The naval operations, apart from the transport and support 
of the troops in Spain, were more numerous than memorable. 
The overwhelming superiority of the allies alone enabled them 
to maintain the war in the Peninsula, but as they met no serious 
opposition except in X704, there is nothing to record save their 
successive cruises. In 1707 a British and Dutch fleet under 
Sir Cloudesley Shovel aided the Imperialists in the unsuccessful 
siege of Toulon. The action of the allied navy was in fact as 
decisive as the naval strength of Great Britain was to be in the 
later struggle with Napoleon. But it was less brilliant. The 
many expeditions sent to the West Indies rarely did more than 
plunder coast towns or plantations in the French islands. An 
exception was indeed provided by the British admiral Sir Charles 
Wager, who in May X708 destroyed or captured a whole squadron 
of Spanish treasure ships near Cartagena in South America. 
The loss of the treasure was a heavy blow to the government of 
Philip V. and had much to do with his inability to follow up the 
victory of Almansa. On the whole, however, neither the British 
nor the Dutch achieved any material success against the French 
in America. One powerful British combined force, which was 
sent a^inst Quebec in 17x1, was compelled to return by the 
shipwrqbk of a number of the vessels composing it at the mouth 
of the St Lawrence on the 21st of August. The French found 
some consolation for the weakness ol the ro3raI navy in the daring 
and the frequtnt success of their {nrvateers. They were indeed 
the finest operations of the kind recorded in naval warfare. As 
the British and Butch took measures to guard against capture 
6f theirmerchant ships by sailing in well protected convoys, the 
Frattch oombmed thnr privateers into squadrons and attacked 
Slrith great vmoixr. On the aoth of October 1708, a 
Bti^it^adxtte^ 5 Ime of battleships, of which 2 were of 
to ijJturui>«otii«ying a ximnber of store ^ips to Lisboni was 


attacked near the Lizard, and was almost wholly destroyed or 
captured by Duguay Trouin and Forbin with 12 smaller vessels. 
This was but one example of a number of operations of the same 
character by which the trade of Great Britain and Holl^d was 
hampered. The most signal single achievement of the privateers 
was the capture of Rio de Janeiro from the Portuguese in 
September 1711 by a fleet of 6 sail-of-the-line and 6 frigates with 
corsairs. The royal ships were equipped as a speculation by 
Duguay Trouin and the shipowners of St Malo. The booty taken 
gave a profit of 92 % on the capital invested. 

Authorities. — For the war on land The History of the War of the 
Succession in Spain (London, 1S32) by Lord Mahon (Stanhope) is 
stiU of value. Lord Mahon was, however, misled into placing too 
much confidence in Peterborough. Colonel Parnell, The War of 
Succession in Spain (London, 1888), goes perhaps into the opposite 
extreme, but his history is full and is supported by copious relerences 
to original authorities. The naval operations arc told lor Great 
Britain by I.ediard Naval History (London, 1733); for Holland by 
De Jonghe, Geschiedenis van het nederlansche zeewezen (Haarlem, 
185m; and for France by Tronde, Batailles navales de la France 
(Pans ib07). (D. H.) 

SPARASSODONTA9 a zoological name applied to a group of 
primitive carnivorous mammals from the Santa Cruz beds of 
Patagonia, represented by the genera Borhyaena, Proihyladttus, 
Amphiproviverra, &c. By their first describer. Dr F. Ameghino, 
they were regarded as nearly related to the marsupials. They 
are, however, more probably members of the creodont Carnivora 
(see Creodonta). 

SPARKS, JARED (1789-1866), American historian and 
educationalist, was born in Willington, Tolland county, Connecti- 
cut, on the loth of May 1789. He studied in the common 
schools, worked for a time at the carpenter’s trade, and then 
became a school-teacher. In 1809-1811 he attended Phillips 
Exeter Academy, where he met John G. Palfrey and George 
Bancroft, two schoolmates, who became his lifelong friends. He 
graduated at Harvard (A.B.,in 1815 and A.M.,m 1818); taught 
in a private school at I.ancaster, Massachusetts, in 1815-1817; 
and studied theology and was college tutor in mathematics 
and natural philosophy Pt Harvard in 1817-1819. In 1817-1818 
he was acting editor of the North American Reviev), He was 
pastor of the First Independent Church (Unitarian) of Baltimore, 
Maryland, in 1819-1823, Dr William Ellery Channing delivering 
at his ordination his famous discourse on ** Unitarian Christi- 
anity.” During this period Sparks founded the Unitarian 
Miscellany and Christian Monitor (1821), a monthly, and edited 
its first three volumes; he was chaplain of the national house 
of representatives in 1821-1823; he contributed to the 
National Intelligenar and other periodicals. In 1823 his health 
failed and he withdrew from the ministry. Removii^f to Boston, 
he bought and edited in 1824-1830 the North American Review, 
coxrtributing to it about fifty articles. He founded and edited, 
in 1830 the American Almanac and Repository of Useftd Know- 
ledge, which was continued by others long remained a popular 
annual. After extensive researches at home and (1828-1829) in 
London and Paris, he published the Life and Writings of George 
Washington (12 vols., 1834-1837; redated 1842), his most im- 
portant work; and in 1839 he published separately the Life of 
George Washington (abrid^d, 2 vols., 1842). The work was for 
the most part favourably received, but Sparks was severely 
criticized by Lord Mahon (in the sixth vohime of his History of 
En^lani) and others for altering the text of sotne of Washington’s 
wntings. Sparks defended his methods in A Reply to the Stric- 
tures of Lord Mahon and Others (185a). The chargees were not 
wholly justifiable, and later Lord Malion (Stanhope) modified 
them. While continuing his studies abroad, m Z840-X841, in 
the history of the American War of Independence, Spicks dis- 
covered in the French archives the red-line map, which, in 2842, 
came into international prommenceitn connexion with the dis- 
pute over the north-eastern boundary of the United States^ 
In 1842 he delivered twelve lectures on American history before 
the Lowell Institute in Boston. In 1839-1849 he was McLean 
professor of ancient imd modem history at Harvard. His 
appointment to this position; eays Ins biographer, was ^ the 
mt academic encoumgement ci American history, and of 
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original historical research in the American field.” In 1849 
Sparks succeeded Edward Everett as president of Harvard. 
He retired in 1853 on account of failing health, and devoted the 
rest of his life to his private studies. For several years he was a 
member of the Massachusetts board of education. He died on 
the 14th of March 1866, in Cambridge, Mass. His valuable 
collection of manuscripts and papers went to Harvard; and his 
private library and his maps were bought by Cornell University. 
He was a pioneer in collecting, on a large scale, documentary 
material on American history, and in this and in other ways 
rendered valuable services to historical scholarship in the United 
States. 

Amonv Sparks's publications not already mentioned, are Memoirs 
of the Life and Travels of John Ledyard (i8a8); The Diplomattc 
Correspondence of the American Revolution (12 vols., 1829-1830; 
redated 1854) ; Life of Gouverneur Morris, with Selections from hts 
Correspondence and Miscellaneous Papers (3 vols., 1832) ; A Collechon 
of the Familiar Letters and Miscellaneous Papers of Benjamin Franklin 
(1833) ; The Works of Benjamin Franklin : with Notes and a Life 
of the Author (10 vols., 1836-1840; redated 1850). a work second m 
scope and importance to his Washington: Correspondence 0/ the 
American Revolution; being Letters of Eminent Men to George 
Washington, from the Time of his taking Command of the Army to 
the End of his Presidency (4 vols.. 1853). He also edited the Library 
of American Biography, in two series (10 and 15 vols. respwUveiy. 
1834-18)8, 1844-1847), to which he contributed the lives of Ethan 
Alien. Benedict Arnold, Marquette, La Salle, Count Pulaski, Jolm 
Ribault, Charles Lee and Jo^ Led yard, the last a reprint of his 
earlier work. In addition, he aided Henry D. Gilpin in preparing 
an edition ot the Papers of James Madison (1840), and brought out 
an American edition of William Smyth’s Lectures on Modem History 
(2 vola., 1841), which did much to stimulate historical study in the 
United States. 

See Herbert B. Adams, The Life and Writings of Jared Sparks 
(2 vols., Boston, 1893) ; also Brantz Mayer, Memoir of Jared Sparks 
(1867), prepared for the Maryland Historical Society; and George 
E. Ellis, Memoir of Jared Sparks (1869), reprinted from the Pro- 
ceedings of the Massachusetts Historical Society for May 

SPARROW ( 0 . Eng. spearwa; Icel. spm; O.H.G. Sparo), a 
word perhaps (like the equivalent Latin passer) originally 
meaning almost any small bird, but gradually restricted in 
signification, and nowadays in common English applied to 
only four kinds, which are further differentiated as hedge- 
sparrow, house-sparrow, tree-sparrow and reed-sparrow— the 
last being a bunting (^.tr.)— though when used without a prefix 
the second of these is usually intended. 

1. The hedge-.spaiTow, called ” dunnock ” in many parts of 
Britain, Accentor modularis of the sub-family Turdin^ of the 
thrushes (q»vX is the little brown-backed bird with an iron-grey 
head and neck that is to be seen in nearly every garden through- 
out the country, unobtrusively and yet tamely seeking its food, 
which consists almost wholly of msects, as it progresses over the 
ground in short jumps, each movement being accompanied by 
a slight jerk or shuffle of the wings Though on the continent 
of Europe it regularly migrates, it is one of the few soft-billed 
birds that reside tluroughout the year with us, and is one of the 
earliest breeders— its well-known greenish-blue eggs, laid m a 
warmly built nest, be^ recognized by hundreds as among the 
surest signs of retumixig spring; but a second or even a third 
brood is produced later^ The cock has a sweet but rather 
feeble song; and the species has long been accounted, though 
not with accuracy, to be the most common dupe of the cuckoo. 
Several other species are assigned to the genus Accentor i but all, 
except the Japanese A, rubidus, which is the counterpak of the 
British hedgersparrow, inhabit more or less rocky situations, and 
fm, A, collaris, or alpinus, is a denizen of the higher mountain- 
ranges of Europe, though it has several times strayed to England. 

2. The house-sparrow, the FringtUa domestica of Linnaeus 
and Passer domesHcus of modem authors, is far too wt^ known 
to need any description of its appearance or habits, being found, 
whether in country or town, more attached to human dwellings 
than any other wild bird; nay, more than that, one may safely 
assert that it is not known to thrive anywhere far away from 
the habitations or works of men, extending its range in such 
countries as northm Scandinavia and many parts of the Russian 
Empire as new settlements are formed and Iwd brought under 


cultivation. Thus questions arise as to whether it should not 
be considered a parasite throughout the greater portion of the 
area it now occupies, and as to what may have been ita native 
country. Moreover, it has been introduced to several of 
large towns of North America and to many of the British 
colonies, in nearly all of which, as had been foreseen by ornitho- 
logists, it has multiplied to excess and has become an intolerable 
nuisance, being unrestrained by the natural checks which partly 
restrict its increase in Europe and Asia. Whether indeed in the 
older seats of civilization the house-sparrow is not decidedly 
injurious to the agriculturist and horticulturist has long been a 
matter of discussion, and no definite result that a fair judge can 
accept has yet been reached. It is freely admitted that the 
damage done to growing crops is often enormous, but as yet the 
service frequently rendered by the destruction of insect-pests 
cannot be calculated. In the south of Europe the house-sparrow 
is in some measure replaced by two allied species, P . hispaniolensts 
and P. italiae, whose habits are essentially identical with its own; 
and it is doubtful whether the sparrow of India, P. indicus, 
is specifically distinct; but Africa has several members of the 
genus which are decidedly so. 

3. The tree-sparrow, the FringiUa montana of Linnaeus 
and Passer montanus of modem writers — both sexes of which 
much resemble the male house-sparrow, but are easily jiistin- 
guishable by the reddish-brown crown, the black patch on the 
sides of the neck, and doubly-barred wings— is a much more local 
species, in England generally frequenting the rows of pollard- 
willows that line so many rivers and canals, in the holes of which 
it breeds; but in some Eastern countries, and especially in China, 
it frequents houses, even in towns, and so fills the place of the 
house-sparrow. Its geographical distribution is eirtensive and 
marked by some curious characters, among which may be 
mentioned that, being a great wanderer, it has effected settle- 
ments even in such remote islands as the Faeroes and some of 
the Outer Hebrides. 

The genus Passer belongs to the Passerine family Fringillidae« 
The American birds called sparrows ” have little in common 
with the members of the genus Passer, and belong to the family 
Emberizidae, which is closely allied to the Fringillidae. (A. N.) 

SPARTA (Gr. SirdpTri or NoKthaLfuav), an ancient city in 
Greece, the capital of Laconia and the most powerful state 
of the Pdoponnese. The city lay at the northern end of the 
central Laconian plain, on the right bank of the river Eurotas, 
a little south of the point where it is joined by its largest tribu* 
tary, the Oenus (mod. Kelefina). The site is admirably fitted 
by nature to guard the only routes by which an army can 
penetrate Laconia from the land side, the Oenus and Eurotas 
valleys leading from Arcadia, its northern n^hbour, and the 
Langdda Pass over Mt Taygetus connecting Laconia and. 
Messenia.- At the same time its distance from the sea— Sparta 
is27 m. from its seaport, Gythium— made it invulnerable to a 
maritime attadc^ 

L History 

Prehistorie Parted.— Tradition relates that Sparta was 
founded by Lacedaemon, son of Zeus and Taygete, who 
(^led the city after the name of his wife, the daughter of 
Eurotas. But Amyclae and Therapne (Iherapnae) seem to 
have been in early times of greater importance than Sparta, 
the former a Minyan foundauon a few miles to the so^h of 
Sparta, the latter probably the Achaean capital of Laconia and 
the seat of Mendaus, Agamemnon’s youn^ brother. Eighty 
years after the Trojan War, according to the traditional chrono-^ 
logy, the Dorian migration took places A band of Dorim 
united with a body of Aetolians to cross the Corinthiaiti' 
Golf and invade the Pdoponnese from the north- 
west. The Aetolians settled in EHs, the Dorians 
pushed to the headwaters the Alpheus, where 
they divided into two forces, one of which under Cresphontet 
invaded and later subdued Messenia, while the ether, led by 
AriStOdemus or, according to another version, ly his twin sons 
Btirysthenes and Procles, made its way down the Eurotas 
itaid gained Sparta, which became the Dcurian capital 
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of Lacooio. In ni^ifey tiiis Dqbmiii unmigraliioiiiprobably cion« 
siotcd of a aeries ol inrcwdis and selrt;lamento racier :thafk. a oingle 
great cxpcdkbn^ /as depicted by iegiendi and was aidod by ike 
Mijiyan eleas«ntO k the popida^ioni owing to their didike of 
the Achaean yoke. 'J^he neMdy founded state did not at oxv» 
i>ecome pKiwssful: it was weakened by internal dissension iuad 
lacked the stability of a united and welil^rganised conummity. 
The turning-point is marked by the legidation of Lycurgus 
who ejected the unification of the state and instituted 
that training which was its distinguishing feature and the source 
of its greatness. Mowhere else in the Greek world was the 
pleasure of the individual so thoroughly subordinated to the 
interest of the staite. The whole education of the Spartan was 
designed to mdke him an eiicient soldier. Obedience, endur- 
ance, military snocess— these were the aims conatantly kept in 
view, and beside tliese ail other ends took a secondary place. 
Never, perhaps, in the world's hkstory has a state so cleariy 
set a definite ideal before itself or striven so consistently to 
reach it. But it was solely in tins consistency and steadfastness 
that tlie greatness- of Sparta lay. Her ideal was a narrow and 
un worth)' one, and was pursued wKli a calculating selfishness 
and a total disregard for the rights of others, which robbed it 
of the moral worth it might otherwise have possessed. Nevtar- 
theless. it is not probable that without the training introduced, 
by Lycurgus the Spartans would have been successful in secur- 
ing their supremacy in Laconia, much less in the Peloponnese, 
for they formed a small iimmigivaut band face to face with a 
large and powerful Achaean and. autochthonous population. 

The Expansion cf Sparta. — Wt cannot trace in detail the 
process by which Sparta subjugated the wltole of Laconia, 
but £g>parent]y the first step, taken in the reign of Archekus 
and Qmrilhis, was to secure the upper Eurotas valley, con- 
quering the border territory of Acgya. Archekus’ aon Tdechis 
m said to have taken Air^ae^ I^ris and Geronthrae, thus 
mastering the central Laconian plain and the eastern plateau 
which hes between the Einrotaa and Mt Parnon : his son, Alca- 
menes, by the suibjitigalioii of Melos brought the bwer Eurotas 
plain under Spartan rule. About this time, probably, the 
Argives, whose territory included the whole esaat coast ol thfi 
Peloponnese and the island w£ Cythern (Herod, i. 8 a), were 
driven back, and the whole of Laeoiua was thus incorp.<9ratQd 
m the Spartan state. It was not lozag before a further ex- 
tensicHf took places Under Alcaimenes. and Theopompus a 
war broke out between the Spartans and die Messenians,. their 
neighhours. on the vest, which, after a struggle 
MauejUsa lasting, for twenty years, ended in the capture of 
the atsonghold of Sthome and the aabjection of die 
Messenians, who were forced to pay half the produee of the seal 
asiitribute ta their* Spourtan oinedWds. An attempt to tlurov ofit 
the yoke resulted m s second war, conducted by the Kessaaian/ 
heio Acistomenes (fite.).;. but Spottan tenacity broke do\Hn the 
resistance of the insurgents, and Messenia waa asade fi^nrtait 
territory, just as Laconia hod been, its inhabitants being re- 
duced to the stiatas .af heiot^, savo those ns perioeq, in- 
babked the.tcuwiiB^on tbe seatcoaist and a few settlements inland. 

Thu eafitensiau of Sp 9 tm\ territory was viewed with appre- 
bensiyon by her neigbbQats in dio Pelopiounese. Arcadia and 
Affgnahad vi|¥oMmdy<«di^ thoMessenwainthoutwostrugg^^^ 
smd^helip wae also^sent by tha Skyonians; PissUans and Triphy- 
Uans ! Wy the Qairinthianahppcar to<Jtave. suppoifted the ^ar-^ 
tane. i^u^leas on <acQQUAt ^ thek jealoiuy of dteir powerful 
nei|^bour% the Argives., At close of tlM secemd Meisenian 
War., iiA. dm year 631 at. latest, no power could hope to cope 
with that of %asta save Aiioadpa/and Aagos. Early in the 6th 
century the kings Leon and Agasides znadea v^rous 

attack on Tegea,t the most powarfuLof the Arcadian cities, hut 
it was not un^ the idgn of Anaxandridas and Aristou, ’about 
dm middla of the contmey, that the attack was successful and 
Tegea tvas loicad to’aeknpedadge Spartan ovorlordship, ithpi^h. 
neiakung itsiind^ado^ n.’IlM fhuilstruggleiorPelopoaE^ 
aipr«mac3flt4Ly^Vii®th Arg^, wWeh had at w eady period 
lmed..tkergdfiClpfM^ the ponmuia,.aiid awenxnpw^, 
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though Its ’territory ^had -been curtailed^ was a serious rLval;^Q{ 
Sparta.' But Argos was now no longer at the height of ita 
power-: its losgue had begiw to break up early in the 
century, and it could not in the impending struggle jjjjjir 
I count on the assistance of its old allies, Arcadia 
and Messenia, since the latter had been cruslmd and robbed 
of its independence and the former had adoiowledgcd Spartan 
supremacy. A victory won about 546 n.c., when the Lydian 
' Empire fell before Cyrus of Persia, made the Spartans masters 
of the Cynuria, the borderland between Liconia and Argolis, 
for which there had been an age-long struggle. The final blow 
was .struck by King Cleomenes I. (q.v.), who maimed for many 
years to come the Ax'give power and left Sparta without a rival 
in th* Pek)ponnese. In fact, by the middlo of the 6lh century, 
and increasingly down to the period of the Persian Wars, 
Sparta had come to be acknowledged as the fading state ol 
Hellas and the champion ol HelLmism. Croesus of Lydia 
h^ formed an alliance with her. Scythian envoys sought her 
aid to stem the invasion of Darius ; to her the Greeks of Asia 
Minor appealed to withstand the Persian advance and to aid 
the Ionian revolt; Plataea asked for her protection; Megara 
acknowledged her supremacy ; and at the time of the Persian 
invasion tinder Xences no state questioned her right to load 
the Gredk forces on land and sea, Of such a position Sparta 
proved herself wholly unworthy. As an ally she was ineffec- 
tive, nor could she ever rid herself of her narrowly Pelopon- 
nesiaa outlook sufficiently to throw herself heartily into the 
ftfiairs of the greater Hellas that lay beyond the isthmus and 
across the sea. She was not a colonizing state, though the 
mhabhatits of Tarentum, in soutlicrn Italy, and of Lyttus, hi 
Crete, claimed lier as their mother-city. Moreover, slie had no 
share in the expansion of Greek commerce and Greek culture; 
and, though she bore the reputation of hating t>Tants and 
putting them down where possible, there can be little doubt 
that this, was done in the interests of oligarchy raithor than of 
liberty. Her military greatness and tliat of the states under 
her hegemony forened her sole claim to lead the Greek race: 
that sl^ should truly represent it was impossible. 

C^msiikution . — Of the internal development of Sparta down 
to- this time but little is recorded. This want of information 
was attributed by most of the Greeks to the stability of the 
Spartan constitution, which had lasted unchanged ^otn the 
days of Lyeur^s. But it is, in fact, due also to absence of 
an historiod ktijrature at Sparta, to the small part played by 
written laws, which were, acoordwg to tradition, ee^pxessly pro- 
hibited- by an ordinance of Lyeurgus, and to the secrecy which 
aliwaya ohoracterioes. ain oligarehieol rule. At the head of t^ 
staste stood two- hereditary kmgs, of the Agiad and Ebwypontid 
families, equal in auithority, so that one otadd not act ^^^inst 
the veto of his ooUeague, though the A^md king received greater 
hfMJowr in virtue of the seniority of hk imilj (Herod. vL sg). 
This dual kingship, a piltenomenon uniiqiUie in Greek 
history,, was explained in Sparta by the tmdifewti ^ ^ 
that on AristOid^ufi’s. dneith he* had been succeeded by hh twin 
Spas, and that thh joint rule bad becniperpetuated. Modem, 
scholars haye^ advianced various ^theories! to^ aoennnt for the 
ariiomaly. .Some.5uppose! that It must be«q)lBimed>asai^attQinpt 
to .avoid oJbsqlutism, and is (pomlleled by tlw; analogous iMamre 
of the. consuls at Rome. Others think that it point'' tio a eona- 
promise arrived at to end the struggle between two :fiainjliee 
or commtmitks, or that the twerroynl houses rep’esemt respne** 
tively tlie Spax^ conquerors and- their. Achaean predeceiisQitt 
those who hold this last viiew appeal to* the words attributed 
by Herodotus (v. 7a) to Cleomenes J. : I am no Dorian, but 
an Acbaiean.” The duties id tha kings were mamly religionfi^ 
judicM and: military> They were tshe. ohwl priests of, Uw 
state, and hod to ..perfoem oentaia sacrifices and to,)inaiittMa 
ooDamunioatkm witk^ the Delphian sajROtu^> which sdwaye 
exoFoised great authoirity in Spartan, politics^ , Their ijudiekd 
functions, had at; the time when aerodntus wroteXiahout 430- 
been vestticted to cases deaHng with heiresses^, adc^tone 
and tinq.puWic roads:: oiril coses were decided by 'the ephtniih 
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criminal jurisdiction had passed to the Council of elders and the 
cphors. It was in the military sphere that the powers of the 
kings were most unrestricted. Aristotle describes the king- 
ship at Sparta as a kind of unlimited and perpetual general- 
ship ” { 2 *oL iii. 1285a), while Isocrates refers to the Spartans 
as subject to an oligarchy at home, to a kingship on cam* 
paign ** (iii. 24), Here also, however, the royal prerogatives 
were curtailed in course of time; from the period of the Per- 
sian wars the king lost the right of declaring war on whom he 
pleased, he was accompanied to the field by two ephors, and he 
was supplanted also by the ephors in the control of foreign 
policy. More and more, as time went on, the kings became 
mere figure-heads, except in their capacity as generals, and the 
real power was transferred to the ephors and to the gerousia 
(<7.v.). The reason for this change lay partly in the fact that 
the ephors, chosen by popular election from the whole body 
of citizens, represented a democratic element in the constitution 
without violating those oligarchical methods which seemed 
necessary for its satisfactory administration; partly in the weak- 
ness of the kingship, the dual character of which inevitably 
gave rise to jealousy and discord between the two holders of 
the ofilco, often resulting in a practical deadlock ; partly in the 
loss of prestige suffered by the kingship, especially during the 
5th century, owing to these quarrels, to the frequency with 
wliich kings ascended the throne as minors and a regency was 
necessary, and to the many cases in which a king was, rightly 
or wrongly, suspected of having accepted bribes from the 
enemies of the state and was condemned and banished. In 
the powers exercised by the assembly of the citizens or apclla 
(g.v.) we cannot trace any development, owing to the scantiness 
of our sources. The Spartan was essentially a soldier, trained 
to obedience and endurance ; he became a politician only if 
chosen as ephor for a single year or elected a life member of 
the council after his sixtieth year had brought freedom from 
military service. 

Shortly after birth the child was brought before the elders 
of the tribe, who decided whether it was to be reared ; if de- 
fective or weakly, it was exposed in the so-called 
(at ‘Airotfcrai, from hidden). 

Tims was secured, as far as could be, the main- 
tenance of a high standard of physical efficiency, and thus 
from the earliest days of the Spartan the absolute claim 
of the state to his life and service was indicated and enforced. 
Till their seventh year boys were educated at home ; from that 
time their training was undertaken by the state and super- 
vised by the iratSovo/uto«, an official appointed for that purpose. 
This training consisted for the most port in physical exer- 
cises, such as dancing, gymnastics, ball-games, &c,, with music 
and literature occupyipg a subordinate position. From the 
twentieth year beg^ the Spartan^s liability to military service 
and his membership of one of the dyBptia or (dining 

messes or clubs), composed of about fifteen members :each| to 
one of whidi every citizen must belong. At thirty began the 
full citizen rights and duties. For the exercise of these three 
conditions were requisite ; Spartiate birth, the trmning pre- 
scribed by law, and participation in and contribution to one 
of the dining-dubs. Those who fulfilled these conditions were 
iifMnoi (peers), citizens in the fullest sense of the word, 
while those who failed were called ^cyaeeWes (lesser men), 
and retained only the civil rights of citizenship. 

Spaitiates were absolutely debarred b^r law from trade or 
manufcicture, which consequently rested in the hands of fbe 
perioed (^.v.), and were forbidden to possess either 
^pld or silver, the currency consisting of bars of 
Iron: but th^e can be no doubt that this pro- 
hibition was evaded In various ways* Wealth was, in theory 
at least, derived entirely b'om landed property, and consisted 
in the annual return made by the helots who cultivated 
l^e plots of ground allotted to the Spartiates. But tliis attempt 
ao equalize property proved a fGulure; from early times, there 
were marked (hfferences of wealth within the state, and these 
became even more serious after the law of Epitadeus, passed 


Mat 


at some time after the Peloponnesian War, removed the legal ^ 
prohibition of the gift or bequest of land. Later we find the 
soil coming more and more into the possession of lar^e land* 
holders, and by the middle of the 3rd century b.c. nearly two- 
fifths of Laconia belonged to women. Hand in hand with this 
process went a serious diminution in the number of full citizena^ 
who had numbered 8000 at the beginning of the 5th century, 
but had sunk by Aristotle^s day to less than 1000, and had 
further decreased to 700 at the accession of Agis IV. in 244 b . c ^ 
The Spartans did what they could to remedy this by law : certain 
penalties were imposed upon those who remained unmitrried 
or who married too late in life. But the decay was too deep- 
rooted to be eradicated by such means, and we shall see tliat 
at a late period in Sparta\s history an attempt was made without 
success to deal with the evil by much more drastic measures. 

The ^f:th Century b.c. — The beginning of the 5th century saw 
Sparta at the height of her power, though her prestige must 
have suffered in the fruitless attempts made to impose upon 
Athens an oligarchical regime after the fall of the Pcisis* 
tratid tyranny in 510. But after the Persian Wars the Spartan, 
supremacy could no longer remain unchallenged. Sparta had 
despatched an army in 490 to aid Athens in repelling the 
armament sent against it by Darius under the command of Datis 
and Artaphemes : but it arrived after the battle of Marathon 
had been fought and the issue of the conflict decided. In the 
second campaign, conducted ten years later by Xerxes in person, 
Sparta took a more active share and assumed the command of 
the combined Greek forces by sea and land. Yet, in spite of 
the heroic defence of Thermopylae by the Spartan king Leo- 
nidas {q.v,\ the glory of the decisive victory at Salamis fell in 
great measure to the Athenians, and their patriotism, 
self-sacrifice and energy contrasted strongly with 
the hesitation of the Spartans and the sclfisli policy 
which they advocated of defending the Peloponnese only. By 
the battle of Plataea (479 B.c.)j won by a Spartan general,, 
and dc 5 cided chiefly by the steadfastness of ^artan troops, 
the state partially recovered its prestige, but only so far as land 
operations were concerned : the victory of Mycale, won in the 
same year, was achieved by the united Greek fleet, and the 
capture of Se.stos, which followed, was due to the Athenians, 
the Peloponnesians having returned home before the siege waa 
begun. Sparta felt that an effort was necessary to recover her’ 
position, and Fausanias, the victor of Plataea, was sent out as 
admiral of the Greek fleet, But though he won considerable 
successes, his overbearing^ and despotic behaviour and the 
suspicion that he was intriguing with the Persian king alienated 
the sympathies of those under his command ; he was recalled 
by the ephors, and his successor, Dorcis, was a weak man who 
allowed the transference of the hegemony from Sparta to Athens 
to take j)lace without striking a blow (see Delian League). 
By the withdrawal of Sparta and her Pel(monnesian allies from 
the fleet the perils and the glories of the Persian War were 
to Athens, who, though at the outset merely the leading state 
in a confederacy of free allies, soon began to make herself the 
mistress of an lEmpire. Sparta took no steps at first to prevent 
this. Her interests and those of Athens did not directly ctesh, 
for Athens included in her empire only the islands of the Aegean 
and the towns on its north and east coast^ which lay outside 
the Spartan political horizon: with the Peloponnese Athena 
did not meddle. Moreover, Sparta’s attention was at this time 
fully occupied by troubles nearer home— the jdots of Pausai^ias 
not only with the Persian king but with the Laconian helots^ 
the revolt of Tegea {c, 473-7i)j rendered all the more fprmidatit^ 
by the participation of Argos; the eirthqiiake which ^4 
devastated Sparta; and the nSing of theMessenian helots, .wbuh 
inunedUtj^Iy fplloiyed. But there was a growing 
from Athensf, which ended at length in .an open 
in^l^ing disxhiSsal of a large l^dy of Ataman 
troops Whii:h had come^ undW Cimon, to aid the 
Sp&rtans in the siege of the Messenian stronj^old of 
I Ithoine, thecohsummation of the Attjc dempcraGy under Ephi* 
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and Argos, which also about this lime became democratic, 
united with other causes to bring about a rupture between the 
Athenians and the Peloponnesian League. In this so-called 
first Peloponnesian War Sparta herself took but a small share 
beyond helping to inflict a defeat on the Athenians at Tanagra 
in 457 B.c. After this battle they concluded a truce, which gave 
the Athenians an opportunity of taking their revenge on the 
Boeotians at the battle of Oenophyta, of annexing to their 
empire Boeotia, Phocis and Locris, and of subjugating Aegina. 
In 449 the war was ended by a five years* truce, but after Athens 
had lost her mainland empire by the battle of Coronea and the 
revolt of Megara a thirty years’ peace was concluded, probably 
in the winter 446-445 b.c. By this Athens was obliged to sur- 
render Troczen, Achaea and the two Megarian ports, Nisaca 
and Pegae, but otherwise the status quo was maintained. A 
fresh struggle, the great Peloponnesian War {q.v.\ broke out 
in 431 B.c. This may be to a certain extent regarded as a 
contest between Ionian and Dorian; it may with greater truth 
be called a struggle between the democratic and oligarchic 
principles of government; but at bottom its cause 
^u^War, neither racial nor constitutional, but economic. 

’ The maritime supremacy of Athens was used for 
commercial purposes, and important members of the Pelopon- 
nesian confederacy, whose wealth depended largely on their 
commerce, notably Corinth, Megara, Sicyon and Epidaurus, 
were being slowly but relentlessly crushed. Materially Sparta 
must have remained almost unaffected, but she was forced to 
teke action by the pressure of her allies and by the necessities 
imposed by her position as head of the league. She did not, 
however, prosecute the wiir with any marked vigour: her 
operations were almost confined to an annual inroad into Attica, 
and when in 425 a body of Spartiates was captured by the 
Athenians at Pylos she was ready, and even anxious, to ter- 
minate the war on any reasonable conditions. That the terms 
of the Peace of Nicias, which in 421 concluded the first phase 
of the war, were rather in favour of Sparta than of Athens was 
due almost entirely to the energy and insight of an individual 
Spartan, Brasidas and the disastrous attempt of Athens 
to regain its lost land-empire. The final success of Sparta 
and the capture of Athens in 405 were brought about partly 
by the treachery of Alcibiades, who induced the state to send 
Gylippus to conduct the defence of Syracuse, to fortify Decelea 
in northern Attica, and to adopt a vigorous policy of aiding 
Athenian allies to revolt. The lack of funds which would have 
proved fatal to Spartan naval warfare was remedied by the 
intervention of Persia, which supplied large subsidies, and 
Spartan good fortune culminated in the possession at this 
time of an admiral of boundless vigour and considerable 
military ability, Lysander, to whom much of Sparta’s success 
is attributable. 

The 4ih Century , — ^The fall of Athens left Sparta once again 
supreme in the Greek world and demonstrated clearly her 
total unfitness for rule. Eveiywhere democracy was replaced i 
by a philo-Laconian oligarchy, usually consisting of ten men 
under a harmost or governor pledged to Spartan 
interests, and even in Laconia itself the narrow 
and selfish character of the Spartan rule led to a 
serious conspiracy. For a short time, indeed, under the 
energetic rule of Agesilaus, it seemed as if Sparta would pursue 
a Hellenic policy and carry on the war against Persia. But 
troubles soon broke out in Greece, Agesilaus was rec.alled from 
Asii Minot, and his schemes ^d successes were rendered fruit- 
less. Further, the naval activity displayed by Sparta during the 
closing years of the Peloponnesian War abated when Persian 
subsidies were Withdrawn, and the ambitious projects of Ly- 
sander led to his disgrace, Which was followed by his death at 
Haliartus in 395. In the following year the Spartan navy under 
Peisander, Agesilaus’ brother-in-law, was defeated off Cnidus 
by the Persian fleet unde| Conon and Phamabazus, and for 
the future Sparta ceased to be a maritime power. In Greece 
itself meanwhile the opposition % Sparta was growing increas- 
ingly powerful, and, though at Coronl!^ .^esilaus had slightly 


[ the better of the Boeotians and at Corinth the Spartans main- 
I tained their position,^ yet they felt it necessary to rid them- 
selves of Persian hostility and if possible use the Persian power 
to strengthen their own position at home ; they therefore 
concluded with Artaxerxes II. the humiliating Peace of 
Antalcidas (387 B.c.), by which they surrendered to the Great 
King the Greek cities of the Asia Minor coast and of Cyprus, and 
stipulated for the independence of all other Greek cities. This 
last clause led to a long and desultory war with Thebe^;, which 
refused to acknowledge the independence of the Boeotian 
towns under its hegemony : the Cadmeia, the citadel of Thebes, 
vras treacherously seized by Phoebidas in 382 and held by the 
Spartans until 379. Still more momentous was the Spartan 
action in crushing the Olynthiac Confederation (see Olynthus), 
which might have been able to stay the growth of Macedonian 
power. In 371 a fresh peace congress was summoned at Sparta 
to ratify the Peace of Callias. Again the Thebans refused to 
renounce their Boeotian hegemony, and the Spartim attempt 
at coercion ended in the defeat of the Spartan army at the 
battle of Leiictra and the death of its leader. King Cleombrotus. 
The result of the battle was to transfer the Greek supremacy 
from Sparta to Thebes. 

In the course of three expeditions to the Peloponnesc con- 
ducted by Epaminondas, the greatest soldier and statesman 
Thebes ever produced, Sparta was weakened by 
the loss of Messenia, which was restored to an in- 
dependent position with the newly built Messene 
as its capital, and by the foundation of Megalopolis as the 
capital of Arcadia. The invading army even made its way 
into Laconia and devastated the whole of its southern portion; 
but the courage and coolness of Agesilaus saved Sparta itself 
from attack. On Epaminondas* fourth expedition Sparta 
was again within an ace of capture, but once more the danger 
was averted just in time; and though at Manlinea (362 B.c.) 
the Thebans, together with the Arcadians, Messenians and 
Argives, gained a victory over the combined Mantinean, Athenian 
and Spartan forces, yet the death of Epaminondas in the battle 
more than counterbalanced the Theban victory and led to the 
speedy break-up of their supremacy. But Sparta had neither 
the men nor the money to recover her lost position, and the 
continued existence on her borders of an independent Messenia 
and Arcadia kept her in constant fear for her own safety. She 
did, indeed, join with Athens and Achaea in 353 to prevent 
Philip of Macedon passing Thermopylae and entering Phocis, 
but beyond this she took no part in the struggle of 
Greece with the new power which had sprung up on 
her northern borders. No Spartiatc fought on the 
field of Chaeronea. After the battle, however, she refused to 
submit voluntarily to Philip, and was forced to do so the 
devastation of Laconia and the transference of certain border 
districts to the neighbouring states of Argos, Arcadia and 
Messenia. During the absence of Alexander the Great in the 
East Agis III. revolted, but the rising was crushed by Anti- 
pater, and a similar attempt to throw off the Macedonian yoke 
made by Archidamus IV. in the troublous period which suc- 
ceeded Alexander*s death was frustrated by Demetrius Polior- 
cetes in 294 b.c. Twenty-two years later the city was attacked 
by an immense force under Pyrrhus, but Spartan bravery had 
not died out and the formidable enemy was repulsed, even the 
women taking part in the defence of the city. About 244 an 
Aetolian army overran Laconia, working irreparable harm and 
carrying off, it is said, 50,000 captives. 

But the social evils within the state were even harder to 
combat than foes without. Avarice, luxury and the glaring 
inequality in the distribution of wealth, threatened to bring 
about the speedy fall of the state if no cure could be founds 
Agis IV. and Cleomenes III. {qq.v)ma^t an heroic and entirely 
disinterested attempt in the latter part of the 3rd century to 
improve the conditions by a redistribution of land, a widening 
of the citizen body, and a restoration of the old severe training 
and simple life. But the evil was too deep-seated to be remediea 
by these artificid means; Agis was assassinated, and the 
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refonns of Qeomenes seem to have had no permanent effect. 
The reign of Qeomenes is marked also a determined effort 
to cope with the rising power of the Achaean League {q,v.) and to 
recover for Sparta her long-lost supremacy in the Peloponnese, 
and even throughout Greece. The battle of Sellasia (222 B.c.), 
in which Qeomenes was defeated by the Achaeans and Antigonus 
Doson of Macedonia, and the death of the king, which occurred 
shortly afterwards in Egypt, put an end to these hopes. The 
same rei^ saw also an important constitutional change, the 
substitution of a board of patronomi for the ephors, whose 
power had become almost despotic, and the curtailment of the 
functions exercised by the gerousia; these measures were, 
however, cancelled by Antigonus. It was not long afterwards 
that the dual kingship ceased and Sparta fell under the swa^ 
of a series of cruel and rapacious tyrants — Lycurgus, Machani- 
das, who was killed by Philopoemen, and Nabis, who, if we 
may trust the accounts given by Polybius and Livy, was little 
better than a bandit chieftain, holding Sparta by means of 
extreme cruelty and oppression, and using mercenary troops to 
a large extent in his wars. 

The Intervention of Rome. — We must admit, however, that a 
vigorous struggle was maintained with the Achaean League 
and with Macedon until the Romans, after the conclusion of 
their war with Philip V., sent an army into Laconia under 
T. Quinctius Flamininus. Nabis was forced to capitulate, evacu- 
ating all his possessions outside Laconia, surrendering the 
Laconian seaports and his navy, and paying an indemnity 
of 500 talents (Livy xxxiv. 33-43). On the departure of the 
Romans he succeeded in recovering Gythium, in spite of an 
attempt to relieve it made by the Achaeans under Philopoemen, 
but in an encounter he suffered a crushing defeat at the hands 
of that general, who for thirty days ravaged Laconia unopposed. 
Nabis was assassinated in 192, and Sparta was forced by Philo- 
poemen to enrol itself as a member of the Achaean League 
(q.v.) under a phil-Achaean aristocracy. But this 
gave rise to chronic disorders and disputes, which led 
to armed intervention on the part of the Achaeans, 
who compelled the Spartans to submit to the overthrow of their 
city walls, the dismissal of their mercenary troops, the recall 
of all exiles, the abandonment of the old Lycurgan constitution 
and the adoption of the Achaean laws and institutions 
(188 B.C.). Again and again the relations between the Spartans 
and the Achaean League formed the occasion of discussions in 
the Roman senate or of the despatch of Roman embassies to 
Greece, but no decisive intervention took place until a fresh 
dispute about the position of Sparta in the league led to a de- 
cision of the Romans that Sparta, Corinth, Argos, Arcadian 
Orchomenus and Heraclea on Oeta should be severed from it. 
This resulted in an open breach between the league and Rome, 
and eventually, in 146 b.c., after the sack of Corinth, in the 
dissolution of the league and the annexation of Greece to the 
Roman province of Macedonia. For Sparta the long era of 
war and intestine struggle had ceased and one of peace and a 
revived prosperity took its place, as is witnessed by the 
numerous extant inscriptions belonging to this period. As 
an allied city it was exempt from direct taxation, though 
compelled on occasions to make ** voluntary ” presents to 
Roman generals. Political ambition was restricted to the 
tenure of the municipal magistracies, culminating in riie offices 
of nomophylax, ephor and patronomua. Augustus showed 
marked favour to the city, Hadrian twice visited it during his 
journeys in the East and accepted the title of eponymous 
patronomus. The old warlike spirit found an outlet chiefly in 
the vigorous but peaceful contests held in the gymnasium, 
the ball-place, and the arena before the temple of Artemis 
Orthia : sometimes too it found a vent in actu^ campaigning, 
as when Spartans were enrolled for service against the Parthians 
by the emperors Lucius Verus, Septimius Severus and Cam- 
calk. Laconia was subsequently overran, like so much of the 
Roman Empire, by barbarian hordes. 

Medieval aj>. 3^ Alaric destroyed the city and 

at a kter period Laconia was invaded and settled by Skvonk 


tribes, especially the Melings and Ezerits, who in torn had to give 
way before the advance of the Byzantine power, though pre- 
serving a partial independence in the mountainous I^gionSit 
The Franks on their arrival in the Morea found a fortified city 
named Lacedaemonia occupying part of the site of ancient 
Sparta, and this continued to exist, though greatly depopulated, 
even after Guillaume de Villehardouin had in 1248-1249 founded 
the fortress and city of Misithra, or Mistra, on a spur of Tay- 
getus some 3 m. north-west of Sparta. This passed shortly 
afterwards into the hands of the Byzantines, who retained it 
until the Turks under Mahommed II. captured it in 1460^ 
In 1687 it came into the possession of the Venetians, from whom 
it was wrested in 1715 by the Turks. Thus for nearly six 
centuries it was Mistra and not Sparta which formed the centre 
and focus of Laconian history. 

The Modem City . — ^In 1834, after the War of Independence 
had resulted in the liberation of Greece, the modem town of 
Sparta was built on part of the ancient site from the designs of 
Baron Jochmus, and Mistra decayed until now it is in ruins 
and almost deserted. Sparta is the capital of the prefecture 
(vofidi) of Lacedaemon and has a population, according to the 
census taken in 1907, of 4456 : but with the exception of several 
silk factories there is but little industry, and the development 
of the city is hampered by the unhealthiness of its situation, 
its distance from the sea and the absence of railway communi- 
cation with the rest of Greece. As a result of popular clamour, 
however, a survey for a railway was begun in 1907, an event 
of great importance for the prosperity of Sparta and of the 
whole Eurotas Plain. 

II. Archaeology 

There is a well-known passage in Thucydides which rune 
thus : Suppose the city of Sparta to be deserted, and 

nothing left but the temples and the ground-plan, distant 
ages would be very unwilling to believe that the power 
the Lacedaemonians was at all equal to their fame. . . . 
Their city is not built continuously, and has no splendid temples 
or other edifices; it rather resembles a group of villages, like 
the ancient towns of Hellas, and would therefore make a poor 
show ” (i. 10, trans. Jowett). And the first feeling of most 
travellers who visit modem Sparta is one of disappointment 
with the ancient remains : it is rather the loveliness and gran- 
deur of the situation and the fascination of Mistra, with its 
grass-grown streets, its decaying houses, its ruined fortress 
and its beautiful Byzantine churches, that remain as a lasting 
and cheri.shed memory. Until 1905 the chief ancient buildings 
at Sparta were the theatre, of which, however, little shows 
above ground except portkms of the retaining walls; the so- 
called Tomb of Leonidas, a quadrangular building, perhaps a 
temple, constructed of immense blocl^ of stone and containing 
two chambers ; the foundation of an ancient bridge over the 
Eurotas; the ruins of a circular structure; some remains of kte 
Roman fortifications; several brick buildings and mosaic pave- 
ments. To these must be added the inscriptions, sculptures 
and other objects collected in the local museum, founded by 
Stamatakis in 1872 and enlarged in 1907, or built into the 
walls of houses or churches. I^ough excavations were carried 
on near Sparta, on the site of the Amyclaeum in 1890 by Tsoun- 
tas, and in 1904 by Furtwfingler, and at the shrine of Menelaus 
in Therapne by Ross in 1833 and 1841, and by Kastriotis in 
1889 and 1900, yet no organized work was tried in Sparta itself 
save the partial excavation of the “ round building ” under- 
taken in 1892 and 1893 by the American School at Athens; the 
structure has been since found to be a semicircular retainmg- 
wall of good Hellenic work, though partly restored in Romac 
times. 

In 1904 the British School at Athens began a thorough ex- 
ploration of Laconia, and hi the followingyear excavations were 
made at Thakmae, Geronthrae, and Angelona near Monemvasii^ 
while several medieval fortresses were surveyed. In 1906 ex- 
cavations began in ^ptfurta itself with results of great value, whidh 
•have been published in the British School Annual, vol, xii. sq^^ 
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A ‘'small cwcus” nkscribod by Leake, but au^i^ueotly 
almost lost to viaw, proved to be a theatre-like building txm- 
Btructed soon alter a.d. aoo round the. altar and in front of tl\e 
temple of Artemis Orthia, Here muskel and gymnastic con- 
tests took plaoe as well as the famous ilogging-ordeal {diaams- 
tifjifsts), Tbie temple, which can be dated to the 2nd century b . c . 
Tests on the foundation of an older temple of the 6th century, 
md close beside it were found the scanty remains of a yet 
earlier temple, dating from the 9th or even tlie loth century. 
The votive offerings in clay, amber, bronze, ivoiy^ and lead 
found in great profusion witliin the precinct range from the 9th 
to th<* 4th centur}^ n.c. and supply invaluable evidence for ; 
oai’ly Spartan iirtj they prove that Spartti reached her artistic 
zenith in the 7th centuiy and that her decline had already 
begun in the 6th. In 1907 the sanctimiy^ of Athena of the 
Brazen House ” (XoA^totKo?) was located on the Acropolis 
immediately above llie theatre, and though tlie actual temple 
is almost completely destroyed, fragments of the capitals show 
that it was Doric in style, and the site has p ocluced tlie longest 
CKtant antuiic inscription of Laconia, numerous bronze nails 
and plates and a considerable number of votive offerings, some 
of tiicm (if great interest. The Greek city-wall, built in suc- 
cessive stages from the 4th to the 2nd centuiy', was traced for 
a great part of its circuit, which measured 48 stades or nearly 
6 m. (Polyb. ix. 21). The late Roman wall enclosing tlie Acro- 
polis, part of which probably dates from the yeais following 
the Gothic raid of a.d. 262, was also investigated. Besides the 
actual buildings discovered, a number of points were fixed 
which greatly facilitate the study of Spartan topography, 
based upon the description left us by Pausanias. Excavations 
carried oti in 1910 showed that the town of the “ M)'cetiean ” 
period whk h lay on tlie left bonk of tlie Eurotas a little to the 
Bouth-east of Rparta was roughly triangular in shape, with its 
apex towards tlie north: its urea is approximately equal to that 
of Sparta, but denudation and destruction liave wi ought havoc 
with its buildings and notliing is left save ruined foundations 
and broken potsherds. 

Authorit/cs. — History : J. C. F. Hanso, Sparta (3 vols., Leipzig, 
18W0-1805); G. Gilbert, Studten iur altspartanischen Oeschichte 
(Gottingen, i 8;[2); G. Busolt, Die LakcdaimoiUer ttnd ihva hntulos- 
^enossen (Leipzig, 1878), for the (»th century and the Persian wars; 
W. Herbst, zttr GescJiichte der auswdrtigen Politik Spartas im Zeit- 
alter dcs peloponnesischen Krie^es (Leipzig, 1853); E. von Stern, 
Cesohichtc der spartan, m. thebanischen Hegemonw, (tc. (Borpat, 
18S4), from 387 to 362 B.C.; J. Fesenmair, Sparta von der Schlacht 
bei L&uktra his zum Verschndnden des Namens (Munich, 18O5); 
and the general Cireck historiCvS of G. Grotc, E. Meyer, G. Busolt, 
J. Belocli, A. Holm, B. Niesc, E. Abbott and J. B. Bury. 

Cons.,tuticn^ C. O. Miillor, The History and Antiquities of the 
Doric Pace (2 vols., Eng. trans., 2nd od., London, 1839); K. H. 
Lachmann, THe sfartanische Staatsverfassuns in ihrer Entwickclung 
und ihrem Vevjallc (Breslau, 1836); A. Solan, Piccrche spartanc 
(Leghorn, 1Q07); H. Gabriel, De magisfratibus Lacedaemoniorum 
(Berlin, n.d.) ; L. Auerbach, De Lacedaemoniorum regibus (Berlin, 
1863) ; B. Nicso, " Herodotstudien, bCHonderp zur spart. Gescnichte,” 
in Hermes (1007), xlii, 419 sqq.; the constitutional histories of 
G. Gilbert, G. F. Sch6inann,,G. Busolt and A. H. J. Greenidge, and 
the works cited under Apella ; Ephor ; Gerousia and Lycupgits. 

Land Tenure ; M. Dunckcr, “ Die Hufen der Spartiaton," in 
Berichte d&r berl, Akademic (i88j), pp. 138 sqq.; K. h'. Hermann, 
De causis turhatae apud Lacedaemomos agrarum aequoHtatis (Mar- 
burg, 1834): C. Reuss, De Lycurgea quae fertur agrorum divisione 
(Pforzheim, 1878). 

Army ' G. Busolt, “ Spartas Heerund Leuktra," in Hermes (1905), 
id. 382 aqq. ; J. Kromaycr', Die Wehzkraft Lakonienz n. sciuo 
tVeorved^saung/' in Beitrdge zur alien GeschioJite (1903), iii. 173 
sqm; M. It. Stein, Das Kriegswesen der ^artaner (Konitz, 2863). 

T^grdphy and Antiquities : W. M. Leake, Morea, chs. iv. v . ; 
•£. Curtins, BelopownUos^ li. 220 C. Bursian, Geographie, 
ii. 1x9 sqq.; PoaeimuM, ill. xz-t8; and the oonunentary in j. G. 
Frazer, iii. M2 sqm; W. G. Clark, Peloponnesus, pp. 138 

sqq, ; E. P. BdbaiyO, Pechorcties. pp. 78 sqq. ; W. Vischer, Erinne- 

n ew, jpp. 371 sqq,; ^oryde Saint-Vmcent,i?p/affew,pp. 418 sqq.; 

u ttouet, Arekitetlture, ii. 6z sqq., pL 44-^52; for full titles 
sad dates of pubUoation^f these works, see undtor IAcokxa; H. E. 
Stein, Topogmphie des lalten Sparta (GlatZ| '^890),; K. Nestoddes, 
^onoypapfa tvs ip^atas Sirijpri?* (Athens, 1892); E. Crosby, ** The 
IbpOfmlihy of Sparta/* in American Journal of Archaeology CPfiace- 
Olid various School 


Jnscriptions i U, Hi. Tod and A. J. ^ WMOtjCatalogue of ih$ 
Sparta Museum (Oxford, 1906); British School Annual, xii. sqq,, 
and the works cited under LaVOI^ia. 

Dialect : K. Hullensielen, De tiiuiorum laconioorum diotcUO 
(Strasbuxi^ 1882),; K. Mefstor, Dorier und Aehder (licipzig, i904)k 

Art : M. N. Tod and A. J. B. Wacc, op. icii.; H. Dressel and A. 
Milchhofer, " Dio antUcen Kunstwerko aus Sparta u. tJmgcbung/* 
in Ajthenische Mitteilungen, ii. 293 sqq.; E. Betn6, " L'Art Sparte/' 
in Etudes sur le Ptloponncse (Paris, 1855). (M. N. T.) 

SPARTACUS, leader in the Slave or Gladiatorial War against 
Rome (73-71 B.C.), a Thracian hy birth. He serv^ed in the 
Roman army, but scefus to have deserted, for wc are told that 
he was taken prisoner and sold as & slave. Destined for the 
arena, he, with a band of his fellow-gladiators, broke out of a 
training school at Capua and took refuge on Mt Vesuvius (73). 
Here he maintained himself as a captain of brigands, his 
lieutenants being two Celts named Crixus and Oenomaus, who like 
himself had been gladiators. A hastily collected force of 3000 
men under C. Claudius Pulcher endeavoured to starve out the 
rebels, but the latter clambered down the precipices and put 
the Romans to flight. Swarms of hardy and desperate men 
now joined the rebels, and when the praetor Publius Varinius 
took tJie field against them he found them entrenched like a 
regular army on the plain. But they gave him the slip, and 
when he advanced to storm their lines he found them deserted. 
From Campania the Tcbels marched into Lucania, a country 
better suited for guerrilla warfare. Varinius followed, but 
was defeated in several engagements and narrowdy escaped 
being taken prisoner. The insurgents reoccupied Campania, 
and by the defeat of C. 'J'fioranius, tlie quaestor of Varinius, 
obtained possession of nearly the whole of southern Italy. 
Nola and Nuccria in Campania, Thurii and Metapontum in 
Lucania w'cre sacked. The senate at last despatched both 
consuls against the rebels (72). The German slaves under 
Crixus were defeated at Mt. Garganus in Apulia by the praetor 
Q. Arrius. But Spartacus overthrew both consuls, one after 
the other, and then pressed towwds the Alps. Gains Cassius, 
governor of Cisalpine Gaul, and the praetor Gnaeus Manlius, 
who attempted to stop him, were defeated at Mutina. Freedom 
was tvithin sight, but with fatal infatuation the slaves refused 
to abandon Italy. Spartacus led them against Rome, but their 
hearts seem to have failed them; and instead of attacking the 
capital, he passed on again to Lucania. The conduct of .the 
war was now entrusted to the praetor Marcu.s Licinius Crassus, 
In the next battle Spartacus was worsted and retreated towards 
the straits of Messina, intending to cross into Sicily, w'here be 
would have been welcomed by fresh hordes of slaves; but the 
pirates who had agreed to transport his army proved faithless. 
Crassus endeavoured to shut in llie rebels by carrying a ditdi 
and rampart right across the peninsula, but Spartacus forced the 
lines, and once more Italy lay at his feet. Disunion, however, 
was at work m the rebel camp. The Gauls and Germans, 
who had withdrawn from the main body, were attacked and 
destroyed. Spartacus now took up a strong position in the 
mountainous country of Petelia (near Strongoli in Calabria) 
and inflicted a severe defeat on the vanguard of the pursuing 
army. But his men refused to retreat farther, and in a pitched 
battle which follow^ed soon afterwards the rebel army was an- 
nihilated. Spartacus, who had stabbed his horse before tlie 
battle, fell sword in hand. A body of the rebels which had 
escaped from the field was met and cut to pieces at the foot of 
the Alps by Pompey (the Great), who was returning from Si)aim 
Pompey claimed the credit of finishing the war, an 3 received 
the honour of a triumph, while only a simple ovation was decreed 
to Crassus. Spartacus was a capable and cner^tic leader; 
he did his best to chedc the excesses of the lawless bands which 
he commanded, and treated his prisoners with humanity. Sis 
character has been misT^resented by Roman writers, whom 
his name inspired with terror dovoi to the times of the enupire. 

The stoqy !)«• 4 o.be ftteoed togcfthor fidm the vague 'and soumk 
what discrepant accounts of Platarch ^11 lidPampoy^ 

to diavoboim iloll4Mad^||[iapttie« 
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4 BBAiKrAHBVilGt .9 city tho co^y-settt ^ .Sp«.rtiknlHirg 
eounj^y, Sauth CaiYtHao., U.$^A.« about ^ m*.N.W. (d Cohmbia^ 
Jijp.,(T»89p), 5544; (1900), ifi^39S, of whoa» 40^9 were negroes; 
(]9iQ».ceQfta^) I7^5ii7> SjMiFtanburg U. served by the ^uth* 
C2U1,, the Charleston <& Western Carolnm (controlled by the 
AU^tic Coast line^ the Glenn Springs, the CaroHn^ Qinoh^ 
held & Ohio, and ,inter*nr.ban (electric) milways* It is a 
ing city in a oottonigrowing and cotton-manufacturing region, 
atot 8 qo ft., above the sea and 25 m. S«£. o£ the Blue Ridge. 
Spartanburg is the seat of Wohord College (Methodist Episcopal, 
Soutih ; founded in. 1850 with a bequest of Benjamin Woflord, 
a local Methodist minister, and opened in 11854), which had, in 
1908, 12 instructors md 286 students; also of Converse College 
(nonsectarian; ior women), which was founded by D. £. Con- 
verse in 1889, opened in 1890, and in 1908 had 22 instructors 
and 3,55 students. An annual musical festival is lield here 
under tlie auspice.^ of tl^ Converse College Choral Society. Four 
miles south of the city, at Cedar Spring, is the S^mth Carolina 
Institution for the Education of the Deaf and Blind, founded ^ 
a private institution in 1849 ^^d taken over by the state in 
1857. There are gold-mines near the city; and Spartaabuitg 
county produces large crops of cotton. Cotton raUls are the 
basis of the prosperity, and it has also a large wholesale 
trade, iron-working establishments, and various manufactures. 
The value of its factory product was $2,127,702 in 1905, or 
337 % than in 1900. Spartanburg was founded in 1787, 
and, although railway communication with Columbia and 
Charleston was opened in 1859, there was little growth until 
the establishment of tiie first cotton mill in the vicinity in 1880; 
it was chartered as a city in this year. 

SPEAKER, a title of the presiding officer in the legislalures 
of vadous countiries. In the English parliament the lord clton- 
cellor acts as Speaker of tlie House of Lords, but should lus 
office be in commission the Crovm usually appoints a Speaker 
to supply his place, a case in point being that of Sir L. Sh^well, 
vice-diancellor, who in 1835 was appointed Speaker during llie 
time tlie Great Seal was in commission. Unlike the House of 
Commons, the Speaker of tlie House of Lords need not neces- 
sarily be a member of the House; Brougham in 1830 sat on ^ 
woolsack as Speaker in his capacity of lord chancellor, being 
then plain Mr Banougham, his patent of nobihty not having 
yet been made out. The House of Lords has also deputy 
Speakers who ace appointed by commission. The duties of the 
Speaker of the House of Lords are defined by a standing order 
as follows : “ The lord chancellor, when he speaks to the House, 
is always to speak uncovered, and is not to adjourn House, 
or to do aji)^hing else os mouth of the House,, wi^out the 
consent of tlie Lords first had, except the ordinary thing about 
bills, which are of course, wherein the Lords may likewise over- 
rule; as for preferring one bill before another, and;SiUcWike; 
and in case of difference among the Lords, it is to bo put to the 
question ; and if the lord chancellor will speak to anything ’patn. 
ticulorly he is to go to his own place as a peer,’' The Speaker 
of the House of Lords, as compared witii the Speaker of tfie 
House of Conunena, is an officiid without power; ev^ his seat, 
the woolsack, is technically outside, the House* Qmtmfy to 
practice in the Commons,, he acts as a strong iparty man, 
niakimg speeches on Behalf id government measures from his 
^ce as a .peer* Proposals have from time to time been made 
for augmenting the powers of the Speaker of the House of 
Lords, h^ It has been pointed out that, as he is a, mmister oi 
the Grown, and *not chosen the House iteelf, Rod moreover 
is often: the member of the least experience tin; .the .House, it 
would hemcapedieiit that he should exemise the same >poswers 
as the Speato oi the Commons. 

The Speaker ol the Hemse of Goinmona.is.alwayaatmemher of 
that HkNusp;, and 'tBeugh chosen by the members thaiRseives 
(sahject tor.iBecappiaval^cff the sovmign) from <one.af tHgveat 
piditkml:paitke,^he.BOv« either, votes ienoept inthewatd a 
tir)'or tipedks in bsa itapaeity ab a member dming the tnm )be 
kofes.Afiloev aisi.ikWy ia to fenlonct observarwe of.Hihe 
ntejkdd iin.tibaftaC0ediqga„^^ 


Honw; he pu1» 'cvery qiiifetien. and' declaim the detefrmination 
thereon. As “ moulh of the House ” he comanmicates its 
resolutions to others, conveys its thanks, and expre^s’^its cenr 
sure, its reprimands or its admopitions. He issues warrants 
for executing the orders of the House, as tlie oommitinenit of 
offenders, the issue of writs, the attendance of witnes^ or 
prisoners in custody, &c. Tlie symbol of his authority is the 
mace, which is borne before liim by the sorjeant-at-arins wlien 
he enters or leaves the House; it reposes on the table when he 
is in the chair, and it accompanies him on* all state occasions. 
The Speaker takes precedence of all commoneirs in the kingdom 
both by ancient custom and by legislative dockratSiou (i Will. 
& Mary c. 2j). His salary is £5000 a year. It is usual to 
create a retiring Speaker a peer of the realm, generally with the 
rank of viscount. The office is of great antiquity, and in the 
various (conflicts between the Commons and, the Cr<»wn was one 
of considerable difficulty, especially when,, as mouthpiece of the 
House, he had to read petitions or addresses or deliver in 
the presence of the sovereign speeches on their behalf. The 
first to whom the title was definitely given was Sir Thomas 
Hungeriord (d. 1398). 


A list of Speakers, most of whom arc s<^araioly noticed, from 
1600 is appended. The date of election is given in nmekets ; — 


j. Croke (1601). 

Sir E. Phelips (1604)* 

Sir K. Crewe (i()i4). 

T. Richardson (1621). 
*^Sir T. Crewo (1624). 

Sir H. Finch (1626). 

Sir J. Finch (1628). 

J. Glanville (1640). 

Lcnihall (1640). 

H. Pelham (1647) 

F. Rems (1653), 

Sir T. Widdrington (1656). 
C. Clnito (1659). 

Sir L. Long (1659). 

T. Bampfyld© (1659). 

W. Say (1660). 

Six H. Grimjston (1660). 
Sir E. Tumour (i06i). 
Sir J. Chariton (1673). 
•E. Seymour (1673). 

Sir R. Sawyer (1678). 

Six W. Gregory (1679). 
*W. Williams (;68ol. 

♦»Sir J. Trevor (1685). 

H. Powle (1689). 

Foley (16951. 

' Sir T. Littleton (tdpS), 
*R. Harley (1701) 

{Earl of Oxford). 

<J. Smith (1705). ^ } 

Sir R. Onslow (170B). 

W. Btiomley (x/io). 


Sir T. Hanmear (1714)^^ 

*S. Compton (1715) 

{Eari of WAlmvnffton). 
♦“A. Onslow (1728). 

*Sir L Gnat (1761). 

*Sir Fletcher Norton (1770I 
{Lord Gxcmtly). 

*C. W. Cornwall (1780). 

W. W. Grenville (17B9) 
{Lord Gremitle). 
Addington (1789) 

( VhoQimt Sidmtouth 
Sir J. Milford (t8oi) 

{Lord Redesdalt). 

K. Abbott (1802) 

{^ord Cofohestcf), 

C. M. Suitodi (7817) 
{Viscount Cantc^'liury), 
*J. Abcrcromby (1835) 
(Lord Dunfonnlim). 

*C. Shaw Iicfevro (1:841) 
jyiscount Eiiershy). 

*J. E. Denison (1857) 
{Viscount Ossington), 
*H. B. Brand (1872) 
{Viscount Hampdm)* 
W. Peel (1884) 
{Viscount Poet). 

*W. C, Gully (1895) 
{Vucofmt Sotby). 

*J. W. Lowther (1905)' 


* Speaker m more than one parliament 


The title of Speaker is also applied to the presidmg officer 
of tlie various legislative assemblies in the British ooknies, 
that of president being applied to the presiding officer of the 
upper ‘houses, legislative councils as they are usually called. 
In Canada, however, the presiding officer both of the Senate 
and the House of Commons is termed Speaker. In the United 
States the Speaker of the House of Representatives is amofficer 
of considerable power (see United States : PolitudldnsHtdiibfis)^ 

Authorities. — S tubbs, Constitutional History, T. A. MttwUlgi 
Urns of iha Sptaksrs f» 85 o): Liwnaus. Tks Bpet^r's^^ir 

- 

1 Brother of Sir R. Crewo. 

• Speaker of the Long Parliament. ^ 

• Convieted'Of bribery and ewpeftted, lEpf. 

. a P^hist Sfieakerof theCcminofie of 

. & Nephew of Six R. Speaker M t;p8 ,anil greatrgwt* 

mat randson of R* Onslow spduer in we secoqd parliament df 
lliSmnem Arthur Onslow was ifie eecond Bpmdter 'to be elected 
hive times ) the first ^speaker Id Be was ;raieiBas Chamr 

in Henxy V. QtMam Idko bald the! 3pfakershi|>;liir the 

lonpefft period 

7 First to be Speaker six times and seven times. .ri ^ 



6i6 SPEAR—SPECIES 


(1900) : for the United States, J. Bryce, Amsrtcan Common- 
wealth, M. P. FoUett's The Spea^kef 0/ the House of Representa- 
tives (New York, 1896); H. B. Fuller, Speakers of the House 
(Boston, 1909). 

SPEAR ( 0 . Eng. spere, 0 . H. Ger. sper, mod. Ger. speer, &c., 
cf. Lat. spa/rusi probably related to “ spar,** a beam), a weapon 
of offence. Developed from a sharp-headed stake, the spear 
may be reckoned, with the club, as among the most ancient of 
weapons. All the j^ehistoric races handled the spear; all 
savage folk tlirust with it or hurl it; civilized man still keeps 
it as the lance and the boar-spear; indeed, the bayonet is a 
spear-head with the rifle for a shaft. 

The English before the Norman conquest were a spear-bearing 
race. The freeman’s six-foot ashen spear was always near his 
hand; and its head is found beside the bones of every warrior. 
The casting javelin was commoner than the bow. Norman 
horsemen made the lon^ lance, a dozen feet long, its pennon 
fluttering below the pomt, the knightly weapon. Throwing 
spears became rare, the Black Prince’s English knights wonder- 
ing at the Spani.sh fashion of casting darts. In the 14th cen- 
tury the vamplate came into use as a guard for the lance hand 
above the grip. At this time also the coronel head was devised 
for the better safeguard of the jousters, many of whom, how- 
ever, preferred the blunted or “ rebated ** point. The next 
step in development gave the shaft a swell towards the hand 
on both sides of the grip, a swell exaggerated in the jousting 
lance of the 16th century, which, fluted and hollowed, is found 
weighing twenty pounds, with a girth of as much as 27} in. 
at its broadest part. Leather “ burres ’* were added below 
the grip and, before the end of the 14th century, the weight of 
the jousting lance called for the use of the lance-rest, a hook 
or catch screwed to the right breast of the harness. 

The Scots, always weaker than the English in archery, 
favoured the long spear as the chief weapon of the infantry, and 
from Falkirk onwards held their own in their schiltron ** for- 
mation against all cavalry, until riddled and disarrayed by the 
arrow-flights. Their English enemy, when harquebusiers 
began to oust the archers, exchanged the old bills for those 
x8 and 20 ft. pikes which bristled from the squares pro- 
tecting the “ shot.” At the same time, the English horsemen 
began to leave the lance for sword, pistol and musketoon. 
During the civil wars in the 17th century every man on foot was 
either pikeman or musketeer. After 1675 ,^he long pike gave 
way to the bayonet in its first shape of a dagger whose hilt 
could be struck into the muzzle of the musket, and, some four* 
teen years later, the bayqnet with a ring-catch gave the infantiy- 
man the last form of his pike. Sergeants, however, carried 
through the i8th century a ” halbert ” which, in its degen- 
erate form, became a short pike, and infantry officers were 
sometimes armed with the spontoon. In 1816 certain dragoon 
regiments were given the lance which had been seen at work 
in the hands of Poles and Cossacks; and the weapon is still part 
of the service equipment although controversy is still hot over 
its value in action, its supporters urging the demoralizing effect 
of the lance against broken troops. Queen Victoria’s navy 
gave up, in favour of the cutlass bayonet, the pikes which 
were once served out to repel attacks of boarders. At the 
present day the High Sheriff’s party of javelin-men are the only 
Englishmen who march on foot with the ancient weapon, ^ (See 
further Lance.) 

SPECIES, a term, in its general and once familiar significance, | 
applied indiscriminately to animate and inanimate objects 
and to abstract conceptions or ideas, as denoting a particular 
phase, or sort, in which anything might appear. In logic it 
came to be used as the translation of the Gr, etSo*, and. meant 
a number of individuals having emmon characters peculiar 
to them, and so forming a group with other groups were j 
included in a higher group. The f-pplicatibn of the term was | 
purely relative, for the higher group»itself might be one of the j 

species,** or modes of a still higher group. ^ In medicine it 1 
was used for the constituents of a prescription. In al^bra 
It denoted the charalfters which represented quantities m an 
equation. 


Early writers on natural history used the term in ks vague 
logical sense without limiting it to a special category in the 
hierarchy of classification. To John Ray, the famous English 
naturalist, the credit is generally given of first making species a 
definite term in zoology and botany, but Ray owed much of 
his classification to Kaspar orGaspard Bauhin (1550-1624), pro- 
fessor of Greek and of Anatomy and Botany at Basel, and much 
of his clear definition of terms to an unpublished MS. of Joachim 
Tung of Hamburg (1587-1657). Sir W, T. Thisleton Dyer 
(Edinburgh Review, 1902, p. 370) thinks that Ray’s use of the 
word may be traced to the last-mentioned authors. It is 
clear, however, that through Ray’ work in the 17th century 
the common biological application of species became fixed 
much in its modern form, as denoting a group of animals or 
plants capable of interbreeding, and although not necessarily 
quite identical, with marked common characters. Working 
on these lines, and attaching special importance to common 
descent, naturalists applied the term with more and more 
precision, until Linnaeus, in his Philosophia hotanica, gave the 
aphorism, ” species tot sunt diversae, quot diversae formae 
ab initio sunt creatae ” — ” just so many species arc to be 
reckoned as there were forms created at the beginning.** 
Linnaeus* invention of binomial nomenclature for designating 
species served systematic biology admirably, but at the same 
time, by attaching preponderating importance to a particular 
grade in classification, crystallized the doctrine of fixity. The 
lower grades in cla.ssification such as .sub-specics and varieties 
on the one hand, and the higher grades on the other, such as 
genera and families, were admitted to be human conceptions 
imposed on the living world, but species were concrete, objec- 
tive existences to be discovered and named. G. L. L. Buff on 
and J. P. B. Lamarck practically conceded the objective 
existence of species in arguing that they might be modified 
by external conditions, and G. L. Cuvier proclaimed their fixity 
without reserve. Charles Darwin found the conception of 
species so definite and fixed that he chose for the title of his 
great book (1859) the words On the Origin of Species by 
Means of Natural Selection, although his exposition of evolu- 
tion applied equally to every grade in classification. E. B. 
Poulton, in an admirable discussion of contemporary views 
regarding species (presidential address to the Entomological 
Society of London 1904), has shown that Darwin did not believe 
in the objective existence of species, not only because he was led 
to discard the hypothesis of special creation as the explanation 
of the polymorphism of life, but because in practice as a working 
systematist he could neither find for himself nor ascertain from 
other systematists any settled criteria by which a group of 
specimens could be elevated into a genus, accepted as a species, 
or regarded as a variety. 

The vast advance in knowledge of th^ e^tisting forms of living 
things that has been acquired and recorded since 1859 has 
accentuated the difficulty of finding «riy morphological criteria 
for species. A few writers have insisted that they are discon- 
tinuous, and that real gaps exist between them. Equally great 
gaps, however, may exist between males and females, between 
climatic phases or summer and winter fonns. The attempt 
to find a physiological criterion has similariy failed; many 
forms that have been universally accepted as true species 
produce fertile hybrids (see Hybridism). In modem practice 
(see Zoological Nomenclature) systematists no longer 
regard species as more than as an artificial rank in classification, 
to be applied chiefly for reasons of convenience, so that the 
word is reverting to its older logical significpce. The word 
“ species ** now signifies a grade or rank in classification ^signed 
by systematists to an assemblage of organic forms which they 
judge to be more closely interrelated by common descent than 
they are related to forms judged to be outside the species, and 
of which the known individuals, if they differ amongst them- 
selves, differ less markedly than they do from those outside the 
species, or, if differing markedly, axe linked by intermediate 
forms. It is to be noted that the individuals ihay 1}iem.selves 
be judged to faU into groups of minor rank, jknownte siib-species 
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or local varieties^ but such subordinate assemblages are elevated 
to specific rank, if they appear not to intergrade so as to form 
a linked species, whilst on the other hand assemblages judged 
to be species are merged, or degraded to sub-species, if they are 
found to intergrade by discoveries of linking forms. A species, 
in short, is a subjective conception, and some writers, as for 
instance E. Ray Lankester, have urged that the word is so 
firmly associated with historical implications cf fixity which 
are now incongruous with its application, that it ought to be 
discarded from scientific nomenclature. 

In technical biology each species is deslgn''^ed by two words, 
one for the genus, printed with an initial capital, and one for 
the particular species, printed without an initial capital in 
Zoology, whilst in Botany the habit once common to both sub- 
jects IS retained, and the specific name if derived from a proper 
name is printed with a capital. The two words are printed in 
italics, and may be followed by the name of the author who 
first described the species. Thus “ Cams vulpes Linnaeus ” 
is the specific designation of the common fox, Canis being 
the generic term common to dogs, wolves and so forth, and 
vtdpes indicating the particular species, whilst the attached 
author’s name indicates that Linnaeus first named the species 
in question. (P. C. M.) 

SPECIFICATION (from Med. Lat. specificaiio, specificate, to 
enumerate or mention in detail), any detailed statement, 
especially one on which an estimate or plan is based, -s the 
specification of a builder or architect (se Building). In 
patent law a specification is a description of an invention. An 
application for a patent must be accompanied by a specificar 
tion, either provisional or complete. If a complete specification 
does not accompany the application, it must be forwarded 
usually within six months of the date of application, otherwise 
the application is deemed to be abandoned, A provisional 
.specification declares the nature of the invention in general 
tertns, while a complete specification describes the invention 
in detail, and shows the manner in which it is to be carried out 
(see further Patents)^ 

In the civil law (see Accession) specification was the working 
up of a thing into a new product; for example, the making of bread 
from grain. The effect oi specification was that the original owner 
lost his title in favour of the creator of the now product, bat had 
an action for Ihe value of the materials. 

SPECIFIC PERFORMANCE, an equitable doctrine under 
which a court of equity, in certain exceptional cases where the 
normal legal remedy, ue, damages, would not be a sufficient 
compensation, orders from a defaulting party a specific or actual 
performance of the thing which he had contracted to do. The 
courts act on their own discretion in affording or Refusing the 
relief of specific performance, and as a generd rule will refuse 
that relief where the common law remedy is adequate, where 
the court would be unable to superintend or enforce the execu- 
tion of its judgment, where the plaintiff has himself acted 
inequitably, or where the enforcement of specific performance 
would be unreasonable. Specific performance 'is usually con- 
fined to executory agreements, such as a conveyance or a lease 
of land; it is not usually enforced in the cases of personal acts 
or in those of contracts for personal service. In the case of 
a contract for the sale of a cmattel the courts will only order 
specific performance when the chattel is of peculiar value to the 
purchaser and cannot be obtained elsewhere. The courts are 
guided considerably by precMent, and it is only by reference 
to a standard textbook that details can be obtained of the 
conditions and restrictions which hedge the jurisdiction of the 
courts. In Scots law specific perfonnanoe, or “ implement,” 
is part of the ordinary jurisdiction of the courts. 

See OB Specific Pe^cmance ; Bncy, English Lam, tit ” Specific 

Perfoxnianee ” ; aiid Jtmsprudence, 

9PS0TMLBii;i^ the name pvein to flat glasses, prisms, spherical 
or cylindrical lenses, n^echanbbaUy adjusted to the human eyes, 
so as to correct defects of vision They are made usually 

of crown glass or rock crystal pebbles ”), the latter being 
somewhat lighter and cooler to wear. They are mounted in 


rigid steel wire or gold frames, with fastening-pieces over the 
ears; single or double eye-glasses, and hand-glasses, or lorgnettes, 
being varieties of form, according to the circumstances and the 
wearer’s taste. 

Preserves , — Preserves are used to conceal deformities or to 
protect the eyes in the many conditions where they cannot 
tolerate bright light, such as ulceration and inflammation of the 
cornea, certain diseases of the iris, ciliary body, choroid, and 
retma. They are made of bluish, ” smoked,” or almost black 
coloured glass, and are of very various shapes, according to the 
amount of obscuration necessary. 

Prisms , — Prisms are of great value in cases of double vision 
due to a slight tendency to squinting, caused by weakness or 
over-action of the muscular apparatus of the eyeball. Prisras 
deflect rays of light towards thew bases. Hence, if a prism 
is placed in front of the eye with its base towards the nose, a 
ray of light falling upon it will be bent inwwds, and seem to 
come from a point farther out from the axis of vision. Con- 
versely, if the base of the prism is turned towards the temple, the 
ray of light will seem to come from a point nearer the axis, and 
will induce the eye to turn inwards, to converge towards its 
fellow. In cases of myopia or short-sight owing to weakness of 
the mternal recti muscles, the eyes in looking at a near object, 
instead of converging, tend to turn outwards, and so double 
vision results. If a suitable prism is placed in fronts the 
eyes the double vision may be prevented. These prisms may 
be combined with concave lenses, which correct the myopia, 
or, since a concave lens may be considered as composed of two 
prisms united at their apices, the same effect may be obtained 
by making the distance between the centres of the concave 
lenses greater than that between the centres of the pupils. 
Again, to obviate the necessity for excessive convergence 
of the eyes so common in hypermetropia, the centre of the pupil 
should be placed outside the centre of the corrective convex 
lenses; these will then act as prisms with their bases inwa^s^ 
Where, on the other hand, there is no tendency to squmting, 
care must be taken in selectmg spectacles that the distances 
between the centres of the glasses and the centres of the pupils 
are quite equal, otherwise squinting, or at any rate great fatigue, 
of the eyes may be induced. 

Spherical Lenses, — Biconcave, biconvex and concayo-wnvex 
(meniscus) lenses are employed in ophthalmic practice in the 
treatment of errors of refraction. Until recently these spherical 
lenses were numbered in terms of their focal length, the inch 
being used as the unit. Owing principally to differences in the 
length of the inch in various countries this method had great 
inconveBiences, and now the unit is the refractive power of a 
lens whose focal length is one metre. This unit is called a 
” dioptric ” (usually written “ D”). A lens of twice its strength 
has a refractive power of 2 D, and a focal length of half a metre, 
and so on. 

Concave Lenses are used in the treatment of myopia or shoit- * 
sight. In this condition the eye is elongated from More back- 
wards, 50 that the retina lies behind the principal focus^< All 
objects, therefore, which lie bf ySnd a certain point (^the conjugate 
focus of the dioptric system of the eye, the far pomt) are mdis- 
tinctly seen; rays from them have not the necessary divergence 
to be focused in the retina, but may obtain it by the mterpositioii 
of suitable concave lenses. Concave lenses should never be used 
for work within the far point; but they may be used in cases to 

improve distant vision,and in veryshort-s^hted persons to remove 
the far point so as to enable fine ‘work such as sewing or reaffing 
to be done at a convenient distance. The weakest pmr ofi 
concave lenses with which one can read dearly test types ^ 
a distance of 18 ft, is the measure of the amount of myopiB, 
and this fully correctly glass may be worn in the dieter fonns 
of shoit-sight« In hi^^er dc^ees, where full corresew fi^t 
increase the myopia by indftemg a strain of the acyyitjwnddat^ 
some^ba:t weeW glasses diomd be used foriMiitU: worL Jo 
the highest degrees the complete correction may be employed, 
but lomettes are gene^ly preferred, as th^ can be removed . . 
when the eyes become fatigued. It must be remembered that ‘ 
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tends to, incienso duriojg; the early, especi^y the 
school, yparj) of life, and that hygienic treatment, good light, 
good t);pe, and avoidance of stooping are important for its 
prevention. 

Convey hypermetropia the retina is in front 

of the principal focus of the eye. Hence in its condition of 
repose snch an eye cannot distinctly see parallel rays from a 
distance and, still less, divergent rays from a near object. The 
defect may be overcome more or loss completely by the use of 
the accommodation. In the slighter forms no inconvenience 
may result ; but in higher degrees prolonged work is apt to give 
rise to aching and watering of the eyes, headache, inabUily to 
read or sew for any length of time, and even to double vision 
and intermU strabismus. Such cases should be treated witli 
convex lenses, which should be theoretically of sncli a strength 
as to fully correct Uie hypermetropia. Tract ically it is found 
that a certain amount of hypermetropia remains latent, owmg 
to spasm of the accommodation, which relaxes only gradually. 
At first glasses may be given of such a strength as to relieve the 
troublesome symptoms; and the strength may be gradually 
increased till the total hypermetropia is corrected. Young 
adults with slighter forms of hypermetropia need glasses only 
for near work; elderly people should have one pair of weak 
glasses for distant and another stronger pair for near vision, 
'those may be conveniently combined, as in Franklin glasses, 
where the upper half of the spectacle frame contains a weak 
lens, and the lower half, through which tlie eye looks when 
reading, a stronger one, 

Anisofnetropia. — It is difficult to lay down rules for the 
treuitment of cases where the refraction of the two eyes is unequal. 
If only one eye is used, its anomaly should be alone corrected; 
wliere both are used and nearly of equal strength, correction 
of each often gives satisfactory results. 

Presbyopia ^ — When distant vit^iou remains unaltered, but, 
owing to gradud^ failure of the accommodative apparatus of 
the eye clear vision within 8 in. becomes impossibfc, convex 
lenses should bo used for reading of such a strength as to enable 
thc^ eye^ to sec clearly about 8 in* distmice. Presbyopia is 
arbitrarily said to cximmence at the age of forty, because it is 
then that the need of spectacles for reading is generally felt; but 
xt appeal’s later, in myopia and earlier in hypermetropia. It 
axivonces with years, requiring from time to lime spectacles 
of increasing strength. 

Cylindricd^ Lenses,^ln astigmatism, owing to differences 
iu th(i refractive power of the various meridians of th^ gre, great 
xicfect of frcq^ucntly accompanied bj ^jBte jnefad^che, 
occurs. This condition may be cured completely, o^|^eatly 
improved, by live lusc of lenses whose surfaces are segments of 
cylinders. ^ They ma}’’ be used either alone or in con^jijnation 
with spherical lenses. The correction of astigmatism. many 
c^cs a matter of con.sidorablc difliculty, but the results to 
nrisiion almost always reward the trouble. 

Copyeit spectacloa, wtsro inveatad (see LtoHCr) towards the end of 
the 13th centviry, pcrlva^ . by Ro^ Bacon. Concave glasses 
■were introduced^ arion afterwards. 'Sir G. B, Airy, the astronomer, 
about 182(7, cortticted Ms bvm asti^atism by means of a cylindrical 
lens. PorsfOdpic glasses were introduced by Dx W. H. Wollaston. 

JSn^HOlIELl^liAP^ an instrument for photographing 
tl|^'|pn with i^ndchrflmatjp light. In its simplest form it 
consists of a 'omect-yision spectroscope, having an adjustable 
camel^a slit ”), instead of an eyepiece, in the foc^ 
of ‘ me observing telescope. This slit is set in such a posi- 
as a jingle line of tfie spectrum^ e.g. the K line 

ot (^lciun;i- j^ppose a fixed Inia^ of the sun to be formed on 
the coHimatof sift of this spectroscope, and a photographic plate, 
■wjith its pl^ ^allel to the plani of the solar image, to be 
Blunted almotft lii ^pqntact with tfie citoera slit The spectro- 

S is &eh to itse^i adfniittipg to the colflmatpr 

‘ht from 'pf the msfc. ' Tfep a monochromatic 
‘^f't'he syn^ formed of a gte^thbmbefbf successive 

lihe' ei^ptoj^, wijl be bpilt up on the plate. As 
tijp ll^l^t peririittedto tekA tjie jAite is that of the ertcium 


line, the resulting image will represent the distribution of calcium 
vapour in the sun’s atmosphere. The calcium clouds pr flocculi 
thus recorded are invisible to the eye, and are not shown on 
direct solar photographs taken in the ordinary wny. 

The calcium flocculi, on account of the brilliant levcrsata 
of the H and K lines to which they give rise, apd the rrotection 
to^the plate afforded by the diffuse dark bands in which these 
bright lines occur, are easily photographed with a spectrohelio- 
graph of low dispersion. In the case of narrower lines, however, 
higher dispersion is required to prevent tlie light of the con- 
tinuous spectrum on either side of the dark line from blotting 
out the monochromatic image. A ^pectroheliograpli which 
gives excellent results with tlie lines of calcium, hydrogen 
and iron is sho^ in the figure. This instrument, used since 
1905 in conjunction with the Snow (horizontal) telescope of the 
Mount Wilson Solar Observatory, was constructed in the 
observatory instrument shop in Pasadena. 

It consists of a heavy caRt'iron platform (a) mounted on four 
steol balls (b) whicli run in V gnick-s of luirdoncd steel. Most of 
the weight of the instrument is floated on mercury contained in 
three troughs {c, c, r) which lorm part of the cast-iron base. The 
platform carrie.s the two slits, the collimator and camera objectivew 
and the prism- train. An image t)l’ the sun, about 07 in. in diameter, 
is formed by the Sno\y telescope on the collimator slit {d). This 
slit is long enough (H,^ in.) to extend entirely across tlie solar image 
and across such prominences of ordinary height as may happen to 
lie at the cxtreinities ofa vertical diameter. Alter pas.‘ mg through 
the slit the diverging rays tall upon the 8 in. collimatoi* objective 
((’), which h couRtnicted m the manner of a portrait lens in order 
to give a sham field of sufficient diameter to include the entire 
solar image. In the Snow telescope the ratio vi aperture to ft>ca! 
length 18 1 : 50. Hence light from any pomt on the slit will till 
a circle about 2 in. ixi diameter 011 the colliiuator objective, us its 
focal length is 60 in. Since the diameter of the solar image is 07 
in. there is a slight, but inappreciable loss of light from points 
in the image at the extremities of a vertical diametc*r. 

The lays, rendtired paraJlol by the collimator objcjctivc, meet 
a plane mirror (/) of sih ered which reflects them to tlie prisms 
iS) These are of cUnsc flint-glass (Schott 0*102)’ and each has 
a refracting angle of 63* 29'. Their width and height are sufficient 
to transmit (at tlie position of minimum deviation) tlie entire beam 
received from the collimator. After being deviated 180° from the 
original direction, tlic dispersed rays tall on the canamv ohjeclive 
(A), whj!^ is exactly similar to the colhmator objective. This 
forms alf»mage of the solar spectnim in its local plane oiiihe camera 
slit («). Beyond the camera slit, and almost in contact with it, 
the photographic platc-canicr (;) is moimtcd on a fixed support. 
In order to bring a sjiectral line upon the camera slit, the slit is 
widely opened and the plane mirror (/) rotated until the line is 
seen. A cross-hair, in the focal plane ol an ey (.piece, is then moved 
horizontally until it coincides with the line in questioin. Tlie slit 
is narrowed down to the desired width, and moved as a whole 
by a micrometer screw, until it coincides with the crose-hair. The 
cyepieccdiB removed and the photographic plate (A) placed in position. 
An electfite motor, belted to a screw (/ or /') connected with the 
spcctrohuliograph, is then started.' The screw moves the speclro- 
heliograph at a perfectly unifoim rate across tlie fixed solar image. 
Tlius a monochromatic image ol the sun is built up on the fixed 
phptogijiphic plate. 

The spectroiieliograph, originally designed for photograph iog 
the solar prominencoR, disclosed in its first application at the 
Kenwood Observatory (Chicago, 1895) a new and unexplored 
region o{ the sun’s atmosphere. Photcgraplis of the solar 
diii, taken with the H or K line, riiow -extenaiye luminous 
clouds (flocculi) of calcium vapouj*, vastly greater in area ihrin 
the sun-spots. 'Bey setting the camera ilit so m to admit to the 
photographic plate the fight of the denser calcium vapour, wfiich 
lies at bw bvels, or that of the rarer vapour at high levels, 
the phenomena of various superposed rtgiens of the atmo.Rph«re 
can be recorded. The lower and denser vapour appears as 
bright ebuds, but the cooler vgpow, at higher levelbs, absoajbs 
the light ftjom below and thus gives riise to dork clo»uds. 

The first photpgraphs of the sun in hydfPgen light were 
made with the spectroheliqgraph in 1903. These tevea} dark 
hydrogen flocculi, which appear to lie at a^lerel' obovB that of 
the Wght calcium, floccuhv They . 4^0 shpsv 
bright ,n0cqulv usua|y the inomediote neii^^bi^rl^.^ of 
sunspote, and ^equently eruptive , in , djiatecter-.' 
t Two aorews^ of fMftervnt .pit^iOW^proyidodi, to^.giii« 
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THE SUN. 7TH OCT. 1908, SHOWING RIGHT- AND LEFT-HAND SUN-SPOT VORTICES. 

r»y pennihston of ihc C.'trnegie Institution^ of WashinRion. 
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SPECTROSCOPY 

a hm kved, uad soiaetunds reach considerable elevations SPECTROSCOPY (from Lat. Fpectrumy an app^ance, and 
in the. form of eruptive p»omkiiences- Gr. arK 07 r€iv, 1o see), that branch of physical science which has 

In such an explcM'ation ol the sun’s atmosphere it might be for its province the investigation, of spectra^ which may^Tor our 
anticipated that definite currents, or some evidences of atmo- present pu^ose, be regarded as the product of the resolution 
^fthecic circidation analogous to those familiar in terrestrial of composite luminous radiations into more homogeneous 
meteorology, would be discovered. Neither the forms nor the components. The instruments which effect such a resolution 
.tuitions of the calcium flocculi revealed the existence of such are called spectroscopes* 



& y 


The Five -foot Spectrohcliograi)h 
of the Mount Wilson Solar Observ- 
atory (ciuuora len», camera slit and 
plate carrier in section). 


I. Jnlrodt 4 ctory.^Thc announcement of the fir-st discoverieg 
made through the appdication of spectroscopy, then called 
spectrum analysis, appealed to tlie imagination of the scientific 
world iiecause it revealed a method of investigating the chemical 
nature of substances independently of their distances : a new 
science was thus created, inasmuch as chemical analysis could 
be applied to the aun and other stellar bodies. But the beautiful 
simplicity of the first experiments, pointing apparently to the 
conclusion that each element had its characteristic and invfiriable 


currents, but in the higher region shown by the hj’drogen 
photographs the distribution of the dark flocculi suggested the 
operation of definite forces, though their nature remained 
obscure until the spring of 1908. At that time monochromatic 
photographs of the sun were fir.st made on Mount Wilson with 
the red (Ha) line of hydrogen, previous hydrogen photographs 
having been tal<ea with H/?, Hy or in the blue or violet. 
On account of tire relatively great .trciigth of Ha at a consider- 
able distance from the photosphere, the new photographs 
recorded fioccuh* at high levels pre\iou.sly unexplored. The 
fbrms of these flocculi show that ail sun-spots are vortical in 
nature, and are probably analogous to terrestrial cyclones or 
tnmadoe.s. Most of the solar vortices indicate clockwise 
rotation in the southern hemisphere and counter-clockwise 
rotation^ in tlie northern^ as in the case of tenestrial cyclonrs. 
But frequent exceptions have been observed in which the 
direction of rotation is reversed. The study of these vortices 
has led to the discovery of a magnetic field in sun-spots, 
apparently caused' by clecteic convection in the vortices. 

ft is evident that by the use of a. spectroheliograph of suffix 
cifin^ higb dispersion, photographs may be taken of vapours 
in the sun represented by lines narrower than those of caleium 
and! hydrogeuv Such work has been in progress both at Mount 
Wilson and at Meudbm, and the crecticoi of n spectroheSograph 
of 75 ft. ideal bogth on Mwit Wilson waa-at the end o£ 1908 
omtempiated- f or am ea% 

j^aci^tixMist of! apootiohelkigmptts by Hale, Ibsiandsee,. HewaU*. 
and others, may bo found in various napors in atU 

Astrophysics f Astrophysical Joumalf Comptes ujtauSf BuUeitn 
astronomiqtte, and oth^ porlomcals; (G. E. H.) 


spectrum whether in the free sU te or when combined with 
other bodies, was soon found' to be aiifected by complications 
which all the subsequent years of study have not completely 
resolved. Compound bodies, we now know, have their own 
spectra, and only when dissociation occurs can the compound 
show the rays characteristdc of the element : this perhaps was 
to be expected, but it came as a surprise and was not readily 
behoved, that elements, .as a ruloj possess more thmi one spectrum 
according to the physical conditions under which they become 
Imninous. Spectrum- analysis thus passed quickly out of the 
stage in which its main purpose was ** analysis ” and became 
our most deraate and powerful method of investigalin^ mole- 
cular- properties^ the old name being no longer appropriate, we 
now speak of the science of ** Spectroscopy.” ^ Within the 
limit of this aarticle it is not possible to give a complete account 
of thib most intricate branch of physics; the writer therefore 
confines himsdf to; ft summary of the problems which now engage 
scientific.ftttention,.refeiTi!sg the reader for details to H. Kayser’s 
excellent and compS etc ; Hmdbwh der Spectroscopie, 

t. /wfr»we»fo/.-— The spectroscope is on instrument which* 
allows us tO' examine the vibrations^ sent ouit by a radiating 
source r it sqjarates the component parts if they are homo- 
geneous, aa. of definite pcriodici)ty, .aiid then also gives^us the 
disttributsoar of intensity’’ along tl^ homogeneous' canstitoents^ 
ThiS'CesidiEticn into sisiple'^ periodic, waves is arbiteary- in the 
saimr sense oa is the* deeon^ositioB ol foree e alb ng ^sumed 

1 The present writer believes ^hat he was the firs^ fb' introduce 
tbw ** Spaetrosoopy *' iir el UfBtm dcAveiM at the Royal 
’Institution in 1882 (Proc$$dings, vol. ix.). 
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axes; but, in the same way also the results are correct if the 
resolution is treated as an analytical device and in the final 
result account is taken of all the overlapping components. 
Spectroscopes generally consist of three parts: (1) the colli- 
mator; (2) the analysing appliance, (3) the telescope. The slit 
of the collimator confines the light to a nearly linear source, 
the beam diverging from each point of the source being subse- 
quently made parallel by means of a lens. The parallelism, 
which is required to avoid aberrations, otherwise introduced 
by the prism or grating, may often be omitted in instruments 
of small power. The lens may then be also dispensed with, 
and the whole collimator becomes unnecessary if the luminous 
source is narrow and at a great distance, as for instance in 
the case of the crescent of the sun near the second and third 
contact of a total solar eclipse. The telescope serves to examine 
the image of the slit and to measure the angular separation 
of the different slit images; when photographic methods are 
employed the telescope is replaced by a camera. 

The analysing appliance constitutes the main feature of a 
spectroscope. It may consist of one of the following : — 

a. A prism or a train of prisms. I’hese are employed in 
instruments of small power, especially when luminosity is a 
consideration; but their advantage in this respect is to a great 
extent lost, when, in order to secure increased resolving power, 
the size of the prisms, or their number, is unduly increased. 

b. A grating. Through H. A. Rowland’s efforts the con- 
struction of gratings has been improved to such an extent that 
their use is becoming universal whenever great power or accuracy 
is required. By introducing the concave grating which (see 
Diffractton of Light, § 8) allows us to dispense with all 
lenses, Rowland produced a revolution in spectroscopic measure- 
ment. At present we have still to content ourselves with a 
much diminished intensity of light when working with gratings, 
but there is some hope that the efforts to concentrate the light 
into one .spectrum will soon be successful. 

c. An Echelon grating. Imagine a horizontal section of a 
beam of light, and this section divided into a number of equal 
parts. Let somehow or other retardations be introduced so 
that the optical length of the successive parts increases by the 
.same quantity n being some number and A the wave-length. 
If on emergence the different portions be brought together at 
the focus it is obvious that the optical action must be in every 
respect similar to that of a grating when the nth order of spectrum 
is considered. A. Michelson produced the successive retarda- 
tions by inserting step-by-step plates of glass of equal thickness 
so that the different portions of the beam traversed thicknesses 
of glass equal to wA, 2«A, 3«A, k ^ ^ NA. The optical effect as 
regards resolving power is I he same as with a grating of N lines 
in the «th orde»*, but, nearly all the light not absorbed by the 
glass may be concentrated in one or two orders.^ 

d. Some other appliance in which interference with long 
difference of path is made use of, such as the interferometer 
of Fabry and Perot, or Lummer’s plate (see Interference of 
Light). 

The Echelon and interferometer serve only a limited purpose, 
but must be called into action when the detailed structure of 
lines is to be examined. For the study of Zeeman effects (see 
Magneto-Optics) the 6chelon seems specially adapted, while 
the great pliability of Fabry and Perot’s methods, allowing a 
clear interpretation of results, is likely to secure them perma- 
nently an established place in measurements of precision. 

The power of a spectroscope to perform its main function, 
•Which is to separate vibrations of dSfprent but closely adjacent 
frequencies, is called its “ resolving power.” The limitation 
of power is introduced as in all optical instruments, by the 
finiteness of the length of a wave of which causes the image 
of an indefinitely narrow slit to sprM 0^ over a finite width 
in the focal plane of the observing tgbscope. The so-called 
** diffraction ” image of a homogeneousl^luminated slit shows 
a (jentral .band limited on either side by a line along which the 

i Michelson, Astropkyi, Jmtmn (x 898 )» P« A. Schuster, 
Z^^'Ory of Optics f p. 115. 


intensity is zero, and this band is accompanied by a number of 
fainter images corresponding to the diffraction rings of a star 
image in a telescope. Lord Rayleigh, to whom we owe the 
first general discussion of the theory of the spectroscope, found 
by observation that if two spectroscopic lines of frequencies 
and w., are observed in an instrument, they are just seen as 
two separate lines when the centre of the central diffraction 
band of one coincides with the first minimum intensity of the 
other. In that case the image of the double line shows a diminu- 
tion of intensity along the centre, just sufficient to give a clear 
impression that we are not dealing with a single line, and the 
intensity at the minimum is o*8i of that at the point of maximum 
illumination. We may say therefore that if the difference 
between the frequencies and of the two waves is such that 
in the combined image of the slit the intensity at the minimum 
between the two maxima falls to o*8i, the lines are just resolved 
and«j '(w, - w.j)may then be called the resolving power. There 
is .something arbitrary in this definition, but as the practical 
importance of the question lies in the comparison between 
instruments of different types, the exact standard adopted is 
of minor importance, the chief consideration being simplicity 
of application. Lord Rayleigh’s expression for the resolving 
power of different instruments is based on the as.siimption that 
the geometrical image of the slit is narrow compared with the 
width of the diffraction image. "I'liis condition is necessary 
if the full power of the instrument is to be called into action. 
Unfortunately considerations of luminosity compel the observer 
often to widen the slit much beyond the range within which the 
theoretical value of resolving power holds in practice. The 
extension of the investigation to wide slits was first made by 
the present writer in the article “ Spectroscopy ” in the 9th 
edition of the Encyclopaedia Dritannica. Reconsideration of 
the subject led him afterwards to modify his views to some 
extent, and he has since more fully discussed the question.^ 
Basing the investigation on the same criterion of resolution 
as in the case of narrow slits, we postulate for both narrow 
and wide slits that two lines arc resolved when the intensity 
of the combined image falls to a value of o*8io in the centre 
between the lines, the intensity at the maxima being unity. 
We must now however introduce a new criterion the “ purity ” 
and distinguish it from the resolving pow-er: the purity is defined 
by - w^,), where Wj and n, arc the frequencies of two lines 
such that they would ju.st be resolved with the width of slit used. 
With an indefinitely narrow slit the purity is equal to the 
resolving power. As purity and resolving power are essentially 
positive quantities, m the above expression must be the greater 
of the two frequencies. With wide slits the difference 
depends on their width. If we write R where P denotes 
the purity and R the resolving power, we may call the ” purity- 
factor.” In the paper quoted the numerical values of p are 
given for different widths of slit, and a table shows to what 
extent the loss of purity due to a widening of the slit is accom- 
panied by a gain in luminosity. The general results may be 
summarized as follows : if the width of the slit is equal to /A/4D 
(where A is the wave-length concerned, D the diameter of the 
collimator lens, and / its focal length) practically full resolving 
power is obtained and a further narrowing of the sUt would lead 
to loss of light without corresponding gain. We call a slit of 
this width a “ normal slit.” With a slit width equal to twice 
the normal one we lose 6 % of resolution, but obtain twice the 
intensity of light. With a slit equal in width to eight >times the 
normal one the purity is reduced to o‘45R, so that we lose rather 
more than half the resolving power and inaease the light 37 
times. If we widen the slit still further rapid loss of purity 
results, with very little gain in light, the maximum luminosity 
obtainable with an indefinitely wide slit being four times that 
obtained with the normal one. It follows that for observations 
in which light is a consideration spectroscopes should be used 
which give about twice the resolving power of that actually 
required; we may then use a slit having a width of nearly eight 
times that of the normal one. 

* Astrophvs, Journ, (1905), 21, p. 197* 
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Theoretical resolving power can only be obtained when the 
whole collimator is filled with light and further (as pointed out 
by Lord Rayleigh in the course of discussion during a meeting 
of the “ Optical Convention in London, 1905) each portion 
of the collimator must be illuminated by each portion of the 
luminous source. These conditions may be generally satisfied 
by projecting the image of the source on the slit with a lens of 
sufficient aperture. When the slit is narrow light is lost through 
diffraction unless the angular aperture of this condensing lens, 
as viewed from the slit, is considerably greater than tl^t of 
the collimator lens. 

When spectroscopes arc used for stellar purposes further 
considerations have to be taken account of in their construction; 
and these are discussed in a paper by H. F. Newall.^ 

3. Spectroscopic Measurements and Standards oj W ave-Length . — 
All spectroscopic measurement should be reduced to wave- 
lengths or wave-frequencies, by a process of interpolation 
between lines the wave-lengths of which are known with sufficient 
accuracy. The most convenient unit is that adopted by the 
International Union of Solar Research and is called an Angstrom 
(A); and is equal to lo’® cms. A. Perot and C. Fabry, employing 
their interferometer methods, have compared the wave-length 
of the red cadmium line with the standard metre in I^aris and 
found it to be equal to 6438*4696 A, the observations being 
taken in dry air at iS'* C and at a pressure of 76 cms. (g** 980*665). 
This number agrees singularly well with that determined in 
by Michelson, who found for the same line ('^38*4700. 
PeroPs number is now definitely adopted to define the Angstrom, 
and need never be altered, for should at some future time 
further researches reveal a minute error, it will be only necessary 
to change slight 1 y the temperature or pressure of the air in which 
the wave-lcnj^h is measured. A number of secondary standards 
separated by about 50 A, and tertiary standards at intervals 
of from 5 to TO A have also been determined. By means of 
these, spectroscopi.sts are enabled to measure by interpolation 
the wave-length of any line they may wish to determine. Inter- 
polation is easy in the case of all observations taken with a 
grating. In the case of a prism some caution is necessary 
unless the standards used are very close together. The most 
convenient and accurate formula of interpolation seems to be 
that discovered by J. F, Hartmann. If D is the measured 
deviation of a ray, and Dy, Xy, c and a are four constants, the 
equation 


seems to represent the connexion between deviation and wave- 
length with considerable accuracy for prisms constructed with 
the ordinary media. 

The constant a has the same value 1*2 for crown and flint 
glass, so that there are only three disposable constants left. 
In many cases it is sufficient to substitute unity for a and 
write 


which gives a convenient formula, which in this forin was 
first used by A. Cornu. If within the range 5100-3700 A, the 
constants are determined once for all, the formula seems capable 
of giving by interpolation results accurate to 0*2 A, but as a rule 
the range to which the formula is applied will be much less with 
a corresponding gain in the accuracy of the results. 

Every observer should not only record the resolving power 
of the instrument he uses, but also the purity-factor as defined 
above. The resolving power in the case of gratings is simply 
fffif, where m is the order of spectrum used, and n the tot^ 
number of lines ruled on the grating. In the case of prisms the 
resolving power is — f (d/x/i^X), where t is the effective thickness 
of the medium traversed by the ray. If and are thicknesses 
traversed by the extreme rays,f=*f^— and if, as is usually the 
case, the prism is filled right up to its rdraction cap, » o, and 
I bmmes equal to the greatest thickness of the m^ium which 
is made use of. When compound prisms are used in whic^ 
* Monthly iJdtim R,A*S. (<905), , 6 ^, p. 605. 


for the purpose of obtaining smaller deviation, one pjut of the 
compound acts in opposition to the other, the resolving power 
of the opposing portion must be deducted in calculating the 
power of the whole. Opticians should supply sufficient informa- 
tion of the dispersive properties of their materials to allow 
dfjL/dk to be calculated easily for different parts of the spectrumi 

The determination of the purity-factor requires the measure- 
ment of the width of the slit. This is best obtained by optical 
means. The collimator of a spectroscope should be detached, 
or moved so as to admit of the introduction of an auxiliary slit 
at a distance from the collimator lens equal to its focal length. 
If a source of light be placed behind the auxiliary slit a 
parallel beam of light will pass within the collimator and fall 
on the slit the width of which is to be measured. With fairly 
homogeneous light the diffraction pattern may be observed 
at a distance, varying with the width of the slit from about 
the length of the collimator to one quarter of that length. 
From the measured distances of the diffraction bands the width 
of the slit may be easily deduced. 

4. Methods of Observation and Range of W(we-Lengtks.—Y\su 2 l 
observation is limited to the range of frequencies to which our 
eyes are sensitive. Defining oscillation as is usual in spectro- 
scopic measurement by wave-length, the visible spectrum is 
found to extend from about 7700 to 3900 A. In importance 
next to visual observation, and in the opinion of some, surpassing 
it, is the photographic method. We are enabled by means of 
it to extend materially the range of our observation, especially 
if the ordinary kinds of glass, which strongly absorb ultra- 
violet light, are avoided, and, when necessary, replaced by 
quart:^. It is in this manner easy to reach a wave-length of 
3000 A, and, with certain precautions, 1800 A. At that point, 
however, quartz and even atmospheric air become strongly 
absorbent and the expensive fluorspar becomes the only medium 
that can be used. Hydrogen still remains transparent. The 
beautiful researches of V. Schumann ^ have shown, however, 
that with the help of spectroscopes void of air and specially 
prepared photographic plates, spectra can be registered as far 
down as 1200 A. Lyman more recently has been able to obtain 
photographs as far down as 1030 A with the help of a concave 
grating placed in vacuo.® Although the vibrations in the 
infra-red have a considerably greater intensity, they are more 
difficult to register than those in the ultra-violet. Photographic 
methods have been employed successfully by Sir W. Abney 
as far as 20,000 A, but long exposures are necessary. Bolo- 
metric methods may be used with facility and advantage in the 
investigation of the distribution of intensities in continuous 
or semi-continuous spectra but difficulties are met with in the 
case of line spectra. Good results in this respect have been 
obtained by B. W. Snow ^ and by E. P. Lewis,® lines as far as 
11,500 having been measured by the latter. More recently 
F. Paschen® has further extended the method and added a 
number of infra-red lines to the spectra of helium, argon, oxygen 
and other elements. In the c^e of helium one line was found 
with a wave-length of 20,582 A. C. V. Boys^ microradiometer 
has occasionally been made use of, and the extreme sensitiveness 
of the Crookes* radiometer has also given excellent results in 
the hands of H. Rubens and E. F. Nichols. In the opinion 
of the writer the latter instrument will ultimately replace tdie 
bolometer, its only disadvantage being that the radiations have 
to traverse the side of a vessel, and are therefore subject to 
absorption. In order to record line spectra it is by no means 
necessary that the receiving instrument (bolometer or radio- 
meter) should be linear in shape, for the separation of adjacent 
lines may be obtained if the linear receiver be replaced a 
narrow slit in a screen placed at the focus of the condensing 
lens. The sensitive vane or strip may then be placed behind 
the slit; its width will not affect the resolving power though 
there may be a diminution of sensitiveness. The longest waves 

* Wied. Anni^ (1901), 5, p. 349. 

* Wted. Annatm (iw), 47, p. aofi. 

* Astrophye* Jown, (x895)» P* 

■ Dfudk AnnaUn (190S), «7, P* 537^fi (*999), *9- 
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(Observed up to ithe present m those iteco^d by H. Itubens 
luid £* Aschkinass ^<’0061 emSiOr 610^000 A), 
i 5. Methods^of Rendering Cases Luminous. ^The extreme flexi- 
. bility of tbep^nomena ^wn by radiating gases renders it a 
matter of .great importanoe to examine them under all possible 
conditions of luminosity, Ga^ics^ like atmospheric air, hydrogen 
. or carbon dioxide do not become luminous if they are placed 
in tubes, even when ^ated up far beyond white heat as in the 
electric furnace. This need not necessarily be interpreted as 
indicating the impossibility of rendering gases luminous by 
temperature only, for tlie transparency of the gas for luminous 
radiations may be such that tlie emission is loo weak to be 
detected. When there is appreciable absorption as in the case 
of the vapours of chlorine, l)romine, iodine, sulphur, selenium 
and arsenic, luminosity begins at a red heat. Tims G. Salet 2 
observed that iodine gives a spectrum of bright bands when in 
contact witji a platinum spiral n\ade while hot by an electric 
current, and J. Evershed^has shown that in this and other 
cases the temperature at which emission kicomes appreciable 
is about 700®, It is only recently that owing to the introduction 
of carbon tubes heated electrically the excitement of the lumin- 
ous vibrations of molecules by temperature alone has become 
an effective method for the study of their spectra even in the 
case of metals. Hitherto we were entirely and still are generally 
confmed to electrical excitation or to chemical action as in 
tJje case of flames. 

In the ordinary laboratory the Bunsen flame has become 
unit^ersal, and a number of substances, such as the salts of 
the alkalis and alkaline earths, show characteristic spectra 
when suitably placed in it. More infurniatiun may be gained 
witli the lidp of the oxyhydrogen flame, which with its higher 
temperature has not been used as frequently as it might have 
been, but W. N. Hartley has employed it with great success, 
and in cyanite (a silicate of aluminium) lias found a material 
which is infusible at the temperature of tliis flame, and is 
therefore suitable to hold tlie substance which it is desired to 
examine. An interesting and instructive manner of introducing 
salts into flames was discovered by A. Gouy, who forced the air 
before it entered tlie Bunsen burner, thi’ough a spray produce 
containing a salt m solution. By this method even such metals 
as iron and copjjer may be made to show some of their charac- 
teristic lines in the Bunsen burner. The spectra produced 
under tlicse circumstances have been studied in detail by C. do 
Watteville.^ , 

Of more frequent use have been elcetek methods, owing 
to the greater intensity of the radiations which they yield. 
Especially wlien large gratings are employed do we find that Uie 
electric arc alone seems sufiicient to give vibrations of the 
requisite power, TJie metals may be introduced into the arc 
in various wa.ys, and in some cases where tliey can be obtained 
in suflkient quantity the metallic electrodes may be used in the 
plac e of carbon poles. 

Ibe usual method of obtaining, spectra by the discharges 
• from a Ki.hmkorff coil or Wimshurst machine needs no descrip- 
tion. The aflect£» may be varied by altering the capacity and 
self-induction of^he circuit wliich contains the spark gap. The 
insertion of fel( 4 nducrion has the advantage of avoiding the 
lines due to tlm)Ugh which the spark is taken, but it 

introduces othfpehaa^ in tlie nature of the spark, so that the 
resu^ wilhand without self-induction are not directly 

, compam^. Count Gramont^ has been able to obtain spectro- 
scopi^.^V^fence of tlie metalloids in a mineral by em^oying 
. poi^ful condensers and heating the electrodes in an oxyhydro- 
fij^n flame when these (as is often the case) are not su&cieniOy 

r, conducting. 

I When snbstOBce to be exammed apcctroscopically is on 
solution the spark may he taken from Ihe solntioii, whidh must 
then he used as kath^e of air-* The icondea&ser is in this case 


^ W%ed. Amsmen (•xa9e)>tl5yp. a4i« 

* Phil. Trarui i(i^, 5)04, A. p. 139^ 

4 saa/tsA^ 


not neoesscuy, in &ct better results are obtained without it, 
Lecoq de Bois^udran has applied this method with considerdbie 
success, and it is to be recommended whenever onfy small 
electric power is nt the disposal of the observer. To diminish 
the resistance the current should pass through as small a layer 
of liquid as possible. It is convenient to place the liquid in n 
short tube, a platinum wnre sealed in at the bottom to convey 
tlie current reaching to the level of the open tend. If a thick- 
ivallod capillary lube is passed over the platinum tube and its 
length so adjusted that the liquid rises in it by capillary action 
just above the level of the tube, the spectrum may be examiaacd 
directly, and the loss of light due to tlie passage tJirough the 
partially wotted surface of the walls of the tube is avoided. 

For the inve.sligation of the spectra of gases at reduced 
pressures the so-called Plucker tubes (more generally but 
incorreclly called Geissler tubes) arc in common use. Wlien 
tlie pressure becomes very low, inconvenience arises owing to the 
difficulty of establishing the discharge. In that case the method 
introduced by J. J, Hiomson might with advantage be more 
frequently employed. I'homson ® places spherical btilbs inside 
tlii^ spiral conductors tlirough which the oscillating dischirgc 
of a powerful battery is led. The rapid variation in the intensity 
of the magnetic field causes a brilliant clectrodeless discharge 
wliich is seen in the form of a ring passing near the inner walls 
of the bulb when tlie pressure is properly adjusted. A variet>' 
of methods to render gases luminous should be at the coni- 
maixl of tJje investigator, for nearly all show some distinctive 
peculiarity and any new modification generally results in fresh 
facts being brought to light, 'i’hus E. Goldstein ^ was able to show 
Ijiat an increase in the current density is capable of destroying 
the well-known spectra of the alkali metals, replacing them b>' 
quite a new set of lines. 

6. Theory of Radiation . — Tlie general recognition of spectrum 
analysis as a method of physical and chemical research occurred 
simultaneously with the theoretic^ foundation of the connexion 
iK’tW'een radiation and absorption. Though the expcrimentfil 
and theoretical dcvelopmcnt.s were not necessarily dependent 
on each other, and by far the larger proportion of tlic subject 
which we now term “ Spectroscopy ’’ could stand irrespective 
of Gustav Kirchhoff’s thermodynamical investigations, tliere is 
no doubt that the latter was, iiistorically speaking, the immediate 
cause of the feeling of confidence with which the new' branch of 
science was received, for noticing impresses the scientific world 
more strongly than just that little toucli of mystery which 
attaches to a mathematical investigation which can only he 
understood by the few, and is taken on trust by the many, 
provided that the author is a man who commands general 
confidence. While Balfour Stewart’s work on the theory of 
exchanges was too easily understood and therefore too easily 
ignored, the weak points in Kirchhoff’s developments are only 
now beginning to be perceived. The investigations both of 
Balfour Stewart and of Kirchhoff are based on the idea of an 
enclosure at uniform temperature and the general results of the 
reasoning centre in the conclusion that the introduction of any 
body at the .same temperature as the enclosure con rnake no 
difference to the streams of radiant energy which we magine 
to traverse the enclosure. This result, ^ich, accepting the 
possibility of having an absolutely opaque enclosure of uniform 
temperature, was clearly proved by Balfour Stewart for the tortal 
radiation, was further extended by Kirchhoff, who applied -it 
(though not with mathematical rigidity as is sometimes supposed) 
to the separate wave-lengths. All Kirchhoff’s further conclu- 
sions are based on the assumiption that the radiation transmitted 
through a partially -transpareat body can be expitesscdim tenns 
of two independent factors (i) -an absorption of the incident 
radiation, (0^ (2) the radiaticHi of the absorbing medkifn, which 
takes plm equally in all diractkoia. It b Assumed further that 
the a^rption is proportional tto the incident radiatbn and j^t 
ifuay rate aj>pf osdinatdiy) independm^ teiD0ipentl9ure,‘adkcile 

1^0 ladiauen is aasua^' eo rbe aiunctian afi/lhe tonpeiniii^ 
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only And itid<6pendefittiiof thfi^t6inp6nktuTe 'of thecndosune. This i lughesl tempemturAS ftti ouf command it is sixinll cK^parod 
division into absorption and radiation is to soma extent artificial | with the energy of tcansiatory motion^ but as the temperature 
and will have to be ■ revised when the phenromena of radiation increases, it must ultimately gam the upper hand, and^f there 
are placed on a mechanical basis. For our present purpose is anywhere such a temperature as that of several million 
it is only necessary to point -out the difficulty involved in the degrees, the greater part of the total energy of a body will be 
assumption that the radiation of a body is independent of the outside the atom and molecular motion ultimately becomes 
temperature of the enclosure. The present writer drew attention negligible compared with it. But these speculations, interesting 
to this difficulty as far hack as i88i,^ when he pointed out that' and important as they are, lead us away from our main 
the different intensities of different spectral lines need not involve subject 

the <’onsequencc that in an enclosure of uniform temperature the Considering the great variety of spectra, which one and the 
^‘nergy is unequally lyartitionod between the corresponding same body may possess, the idea lies near that free electrons 
degrees of freedom. Wiien the molecule is losing energ}^ the may temporarily attach themselves to a molecule or detach 
intensity of each kind of radiation depends principally on the themselves from it, thereby altering the constitution of the 
rapidity with which it can be renewed by molecular impacts, vibrating s>^tem. This is most likely to occur in a discharge 
The unequal intensities observed indicate a difference in the through a vacuum tube and it is just there that the greatest 
effectiveness of the channels through which energy is lost, and variety of spectra is deserved. 

this need not bo connected with the ultimate state of equilibrium It has been denied by some that pure thermal motion can ever 
when the body is kept at a uniform temperature. For our give rise to line spectra, but that either chemical action or inapaot 
immediate purpose these considerations are of importance of < lectrons is necessaiy^ to excite the regular oscillations whidi 
inasmuch as they bear on the question how far the spectra give ris- to line spectra. There is no doubt that the impact 
emitted by gases are thermal effects only. Wc generally observe of electrons is likely to be effective in this res|>ect, but it must be 
spectra under conditions in which dissipation of energy takes r membered tliat all bodies raised to a sufficient temperature are 
place, and it is not obvious that wc possess a definition of tern- found to eject electrons, so that the presence of the free electrons 
perature which is strictly applicable to these cases, Wlien, is itself a consequence of temperature. The view that visible 
for instance, we olwcrve the relation of the giis contained in a radiation must be excited by the impact of such an electron 
Plii'-ker tube through which an electric disdiarge is passing, is therefore quite consistent with the view that there is no 
there can be little doubt that the partition of energy is very essential difference between the excitement due to chemical or 
different from what it would be in thermal equilibrium. In electrical action and that .resulting from a sufficient increase of 
consequence the question as to the conneacion of the spectrum temperature. f 

with tl^e temperature of the gas seems to the present writer to Chemical action has frequently been suggested as being a 
lose some of its force. We might define temperature in the necessary factor in the luminosity of flame, not only in tlie sense 
case of a flame or vacuum tubs by the temperature which a that it causes a sufficient rise of temperature but as furnishing 
small totally reflecting body would tend to take up if. placed at some special and peculiar though undefined stimulus. Aa 
the spot, but this definition would fail in the case of a spark important experiment by C. Giinther* seems however to sboor 
discharge. Adopting the definition we should have no difficulri^ that tlie radiation of metallic salts in a flame has an intensity 
in proving that in a vacuum tube gases may be luminous at very equal to that belonging to it in virtue of its temperature, 
low temperatures, but we are doubtful whether such a conclusion If a short length of platinum wire be inserted vertically into 
is very helpful towards the elucidation of our problem. Radia- a lighted Bunsen burner tlie luminous line may be used as a slit 
tion is a molecular process, and we can speak of the radiation of and viewed directly through a prism. When now a sntall bead of 
a molecuF but not of its temperature. When we are laying a salt of sodium or lithium is placed in the flame the spectrum 
to bring radiation into connexion with temperature, we must of the white hot platinum is traversed by the dark absorption 
therefore take a sufficiently large group of molecules and compare of the D lines. This is consistent with Kirchhe^’s kw and shows 
tlieir average energies with the average radiation. The question that the sodium in a flame possesses tl>e same relative radiation 
arises whether in a vacuum discharge, in which only a compara- and absorption as sodium vapour heated thermally to the 
tivdy small proportion of the molecules are affected, we are to temperature of the flames. According to independent experi- 
take the average radiation of the affected portion or include the meats by Paschen the radiation of the D line sent out by the 
whole lot of molecules, wliich at any moment are not concerned sodium flame of sufficient density is nearly equal to that <if 
in the discharge at all. The two processes would lead to entirely a black body at the same temperature.® Other more recent 
different results. The problem, which^ in the opinion of the experiments confirm the idea that the radiation of flames k 
present writer, is the one of interest and h^ more or less de^itely mainly determined by their temperature, 
been in the minds of those who have discussed the subject, is The definition of temperature given above, thougjh difficult 
whether the type of wave sent out by a molecule only depends in the case of a flame and perhaps still admissible in tlie case 
tin the in ternid energy of that molecule, or on other considera- of an electric arc, becomes precarious when applied to the 
tions such an die mode of excitement. The average energy of a disruptive phenomena ctf a spark discharge. The lOnly masu 
medium containing a mixture -of disrimilar elements possesses in which we might be justified in using the word tam^ratupe 
in this respect only a very secondary interest. ^ here is by tahing account of the energy set free in each ^sql^ai]ge 

We raueit now inquiric a little more closely into the mechanical «nd distributing it between the amount of towhidh 

oonoeptioa of radiation. According to present ideas, the wave the energy is supplied. Wilii a guess lat the 8|pecific heat we 
originates 1 im a (Usturbanoe of electrons within the mokciiles. might then calculate the maximum temperature to which ^ 
The elBotrans tespqnsible.fQr the radiation are probably few eubatance imight be raised, if there were aa loss by radiation 
. and not ffirccftly inveived in the structure nf the atom, whidi or otherwise. But the molecules affected by a spark dischg^ 
according to the view at present in favour, is itself made up -are not in any sense in equilibrium aa r^sg^da tlieir partition 
of electrons. ^ Ih'ere is undoubtedly a oonnexkm between xA energy and thb word “ temperatwe f’ oaanot the^fore^bo 
thermal motion and radiation, the energy of these electrons applied tb them in the iwdinaijr. (Sense, >We might , probablF 
within the must be supposed to increase with terr^era- •with advantage find some dofiiiition of what may 
tiire. "But weTcnow alsg) thgt in the complete radiation trf a ."mdktiontem|jcrttnre’^boseoonthe;rejftti0nbetweep>rad^ 
white body the radiative energy increase .wit^l. the! fourth amj dbsatption in Kirchhoff's isonaejiitat 
power of the absolute temperature. Hence a port of what must based on experimental irnYbetagatum is i ,, , , 

be mcluded in is not Oimply propprricmal 7- ^Umits if Homaj/ UHi tyjani iStnUtm 

temperature as is commonly clssutM^ ladiation approidmation we may say that gases send out hom^neoui. 

itridwM’aJth-tBBdmniiiid.aoti m4l»,J«»l«cule4.,,Si«eij,»t4^^^ •, . 

» ««. Jtfflf. (i88i), 12, p. *6l. , ! l] »IWd. (i894),5l,p.40. ^ j 
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radiations. A homogeneous oscillation is one which for all 
time is described by a circular function such as sin(io/+aX 
t being the time and n and a constants. The qualification 
that the circular function must apply to all time is important^ 
and unless it is recognized as a necessary conditic»i of homo- 
geneity^ confusion in the more intricate problems or radiation 
becomes inevitable. Thus if a molecule were set into vibra- 
tion at a specified time and oscillated according to the above 
equation during a finite period, it would not send out homo- 
geneous vibrations. In interpreting the phenomena observed 
in a spectroscope, it is necessary to remember that the instru- 
ment, us pointed out by Lord Rayleigh, is itself a producer 
of homogeneity within the limits defined by its resolving 
power. A spectroscope may be compared to a mechanical 
harmonic analyser which when fed with an irregular function 
of one variable represented by a curve supplies us with the sine 
curves into which the original function may be resolved. This 
analogy is useful because the application of Fourier’s analysis to 
the optical theory of spectroscopes has been doubted, and it may 
be urged in answer to the objections raised that the instrument 
acts in all respects like a mechanical analyser,^ the applica- 
bility of which has never been called into question. 

A limit to homogeneity of radiation is ultimately set by the 
so-called Doppler effect, which is the change of wave-length 
due to the translatory motion of the vibrating molecule from or 
towards the observer. If N be tlie frequency of a homogeneous 
vibration sent out by a molecule at rest, the apparent frequency 
will be N (i ± v/F), where V is the velocity of light and v is the 
velocity of the line of sight, taken as positive if the distance 
from the observer increases. If all molecules moved with the 
vrfocity of mean square, the line would be drawn out into a 
band having on the frequency scale a width 2NvlV, where v 
is now the velocity of mean square. According to Maxwell’s 
law, however, the number of molecules having a velocity in 
the line of sight lying between v and v + dv is proportional to 
e'^dVf where is equal to ^l2u-; ior v = u we have therefore 
the ratio in the number of molecules having velocity u to those 
having no velocity in the line of sight We 

may therefore still take to be the width of the band if 

we define its edge to be the frequency at which its intensity 
has fallen to 22 % of the central intensity. In the case of 
hydrogen rendered luminous in a vacuum tube we may put 
approximately u equal to 2000 metres per second, if the trans- 
latory motion of the luminous molecules is about the same as 
that at the ordinary temperature. In that case ku/ V or the 
half width of the band measured in wave lengths would be 
or, for the red line, the half width would be 0*044 A. 
Michelson, who has compared the theoretical widening with that 
found experimentally by means of his interferometer, had to 
use a somewhat more complicated expression for the comparison, 
as his visibility curve does not directly give intensities for 
particular frequencies but an integral depending on a range 
of frequency.*-* He finds a remarkable agreement between the 
theoretical and experimental values, which it would be important 
to confirm with the more suitable instruments which are now 
at our disposal, as we might in this way get an estimate of the 
energy of translatory motion of the luminous molecules. If the 
motion were that of a body at white heat, or say a temperature 
of 1000®, the ve 'ocity of mean square would be 3900 metres per 
second and the apparent width of the band would be doubled. 
MichelsOn’s experiments therefore argue in favour of the view 
that the luminescence in a vacuum tube is similar to that pro- 
.duced by phosphorescence where the translatory energy does 
not correspond to the oscillatory energy — but further experi- 
ments are desirable. The experimental verification of the 
diange of wave-lei^h due to a source moving in the line of 
^riglit has been reali^ in the laboratory by A. Belopolsky and 
Pmee Galitsin, wtio substituted for the source an image 
formed of a stationaiy'dPst^ ^ fLrapicUjr moving mirror. 






'*'^1 P* *98; Michelson, PAiV. 


The homogeneity of vibration may also be diminished by 
molecular impacts, but the number of shocks in a given time 
depends on pressure, and we may therefore expect to diminish the 
width of a Ime by diminishing the pressure. It is not, however, 
obvious that the sudden change of direction in the translatory 
motion, which is commonly called a molecular shock, necessarily 
also affects the phase of vibration. Experiments which will 
be discussed in § 10 seem to show that there is a difference in 
this respect between tlie impacts of similar and those of dis- 
similar molecules. When the lines are obtained under circum- 
stances which tend towards sharpness and homogeneity they 
are often found to possess complicated structures, single lines 
breaking up into two or more components of varying intensities. 
One of the most interesting examples is that furnished by the 
green mercury line, which when examined by a powerful echelon 
spectroscope splits up into a number of constituents which have 
been examined by several investigators. Six companions to 
the mainlines are found with comparative ease and certainty, and 
these have been carefully measured by Prince Galitzin,^ H. 
Stansfield * and L. Janicki.-' According to Stansfield there are 
three companion lines on cither side of a central line, which 
consists of two lines of unequal brightness. 

8. Distribution of Frequencies in Line Spectra , — It is natural 
to consider the frequencies of vibrations of radiating molecules 
as analogous to the different notes sent out by an acoustical 
vibrator. The efforts which were consequently made in the 
early days of spectroscopy to discover some numerical relation- 
ship between the different wave-lengths of the lines belonging 
to the same spectrum rather disregard the fact that even in 
acoustics the relationship of integer numbers holds only in 
special and very simple cases. Some corroboration of the 
simple law was apparently found by Johnstone Stoney, who 
first noted that the frequencies of three out of the four visible 
hydrogen lines arc in the ratios 20 : 27 : 32. In other spectra 
such harmonic ” ratios were also discovered, but their search 
was abandoned when it was found that their number did not 
exceed that calculated by the laws of probability on the supposi- 
tion of a chance distribution.** The next great step was made by 
J. J. Balmer, who showed that the four hydrogen lines in the 
visible part of the spectrum may be represented by the equation 
n = A(i - 4 / 5 "). 


where n is the reciprocal of the wave-length and therefore 
proportional to the wave frequency, and s successively takes the 
values 3, 4, 5, 6. Balmer’s formula received a striking confirma- 
tion when it was found to include the ultra-violet lines which 
were discovered by Sir William Huggins ^ in the photographic 
spectra of stars. The most complete hydrogen spectrum is 
that measured by Evershed ® in the flash spectrum observed 
during a total solar eclipse, and contains thirty-one lines, all of 
which agree with considerable accuracy with the formula, if 
the frequency number n is calculated correctly by reducing the 
wave-length to vacuo.® 

It is a characteristic of Balmer’s formula that the frequency 
approaches definite limit as r is increased, and it was soon 
discovered that in several other spectra besides hydrogen, series 
of lines could be found, which gradually come nearer and nearer 
to each other as they become fainter, and approach a definite 
limit. Such series ought all to be capable of i^ing represented 
by a formula resembling that of Balmer, but so far the exact 
form of the series has not been established with certainty. The 
more important of the different forms suggested areas follow: 


(i) H « A -f ^ -1- ^ (H. Kayser and C. Runge). 
(*) « = A - (J. R. Rydberg). 


» Bulletin Akad, St Petersburg (1907)) P- 159. 

^ PhiL Mag, (September, 1909), 18, p. 37^* 

» Ann. d. Phys, (1909), *833. 

» A. Schuster, Proc. Roy, Soc, (1881),. 21, p. 337 
» Phil Trans, (i 88 q), 171, p. 619* 

* Ibid. (1891), 197, p. 38X. 

• the table so corrected will he foaad In G. Baly% Spactroseopf 

P- 47a* . 
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_ A N (E. C. Pickering, genenliaed by T. N. 

(s + Ai)* +0 Thiele). 

(Hick,). 

In all cases s represents the succession of integer numbers. 
In the last case we must put for r either 5 or 5+1 according 
to the nature of the series, as will be explained further on. The 
first of the forms which contains three disposable constants did 
good service in the hands of their authors, but breaks down in 
important cases when odd powers of s have to be introduced 
in addition to the even powers. The second form contains 
two or three constants according as N is taken to have the same 
value for all elements or not. Rydberg favours the former 
view, but he does not attempt to obtain any very close approxi- 
mation between the observed and calculated values of the fre- 
quencies. Equation (3), which E. C. Pickering ^ used in a special 
case, presently to be referred to, was put into a more general 
form by Thiele,- who, however, assumes N to have the same 
value for all spectra, and, not obtaining sufficient agreement, 
rejects the formula. J. Halm® subsequently showed that, if 
N may differ in different cases, the equation is a considerable 
improvement on Rydberg’s. It then possesses four adjustable 
constants, and more can therefore be expected from it. All 
these forms are put into the shade by that which was introduced 
by Ritz, led thereto apparently by theoretical considerations. 
As he takes N to be .strictly the same for all elements the equation 
has only three disposable constants A, a and b. It is found 
to be very markedly superior to the other equations. Its chief 
advantage appears, however, when the relationship between 
different series of the same element is taken into account. We 
therefore turn our attention to this relationship. 

In the case of those elements in which we can represent the 
spectrum most completely by a number of series, it is genemlly 
found that they occur in groups of three which are closely 
related to each other. They were called by H. Kayser and F. 
Paschen “ Haupt serie,” ** ist Nebenserie,” ** and Nebenserie,” 
which is commonly tran.slated ** Principal series,” ** First 
subordinate series^” “ Second subordinate series.” These names 
become inconvenient when, as is generally the case, each of the 
series splits into groups of two or three, and we have to speak 
of the second or third number of the first or second subordinate 
series. Moreover, a false impression is conveyed by the nomen- 
clature, as the second subordinate series is much more closely 
related to the principal series than the first subordinate series. 
The present writer, therefore, in his Theory of Optics, adopted 
different names, and called the series respectively the ” Trunk,” 
the ” Main Branch ” and the “ Side Branch,” the main branch 
being identical with the second subordinate series; the limit of 
frequency for high values of s is called the ” root ” of the series, 
and it is found in all cases that the two branches have a common 
root at some point in the trunk. According to an important 
law discovered by Rydberg and shortly afterwards indepen- 
dently by the writer, the frequency of the common root of the 
two l^anches is obtained by subtracting the frequency of the 
root of the trunk from that of its least refrangible and strongest 
member. In the spectra of the alkali metals each line of the 
trunk is a doublet, and we m^y speak of a twin trunk springing 
out of the same root. In the same spectra the lines bdonging 
to the two branches are also doublets. According to the above 
law the least refi’angible member of the trunk being double, 
there must be two roots for the brahches, arid this is found to 
be the case. In fact the Imes of each bra,neli are also dou)bIets, 
with common difference of frequency. There are, therefore, 
two main branches and two side branches, but these are not 
twins springing out of the. s^e root, but ^pnallel branc^s 
springing out of different thoii^h dosely adj^ent It ;^11 

auo be noticed that the least refrangible of the doublets of the 

I 

■ Ibid. (<$ 07 ), 6 ,»p. fa. 

ITffttfu* AsL Soc. (S905),v4«, p;’ 551. 


branches must according to the above law correspond to the 
most refrangible of the doublets of the trunk, and if ^ com- 
ponents of the doublets have different intensities the stronger 
components must lie on different sides in the trunk and branch 
series. This is confirmed by observation. Rydberg discovered 
a second relationship, which, however, involving the assumed 
equation connecting the different lines, cannot be tested directly 
as long BS these equations are only approximate. On the other 
hand the law, once shown to hold approximately, may be used 
to test the sufficiency of a particular form of equation. These 
forms all agree in making the frequency negative when s falls 
below a certain value 5^. Rydberg’s second law states that if 
the main branch series is taken the numerical value of 
corresponding to 5^., is equal to the frequency of the least 
refrangible member of the trunk series. 

The two laws are best understood by putting the equations in 
the form given them by Rydberg. 

For the trunk series write 

» .r _ I _ I 

N (I + .rP " (7+7?)' 
and for the main branch series 

n\ _ 1 I 

K" (i + /u)* (r+ffp* 

Here fi, <r and N are constants, while s as before is an integer 
number. 

The difference between the frequencies of the roots (sssoo) is 
given by 

«. - = N - jr-f-).] - «- 

This is the first law. 

If further in the two equations we put 5 = i, we obtain : 

tij = - n^\ 

This is the second law. 

As lias already been mentioned, the law is only verified very 
roughly if Rydberg's form of equation is taken as correctly re- 
presenting the series. The fact that the addition of the term iiitro- 
ducod by Ritz not only gives a more satisfactory representation 
of each series, but verifies the above relationship with a much 
closer degree of approximation, proves tliat Ritz's equation forms 
a marked step in the right direction. According to him, the follow- 
ing equations represent the connexion between the lines of the three 
related scries. 


Trunk scries ; + ^ = 1 - „ 

+ a, + b/s^f [i *5 + + b'f{i *5)®]^ 

Main Branch Series : ± = 1 — 

^ [2+fli+fc/2^ IF+TT^W 

Side Branch Scries : ± } , - I 

t^+«i+ W is-hc+ltj^ 

Here 5 stands for an integer number beginning with 2 for the 
trunk and 3 for the main branch, and r represents the succession 
of numbers 1-5, 2-5, 3-5, &c. As Ritz pomts out, the first two 
equations appear only to be particular cases of the form 


in which s and r have the form given above. In the trunk series 
5 has the particular value 1*5, and in the main branch series s 
has the pamcular value 2, but we should expect a weaker set of 
lines to emst corresponding to the trunk series with r =* 2*5 or 
corresponding to the main branch series with s ^ and in fact 
a whole succession of such series. Taking the tnp^ and main 
branch series, we find they depend altogether on the four constants : 
tfi, b, b\ while N is a universal constant identical with that 
deduced from the hydrogen series. As an example of the accuracy 
obtained we give in the following table the figures for potassium. 
The lines of the trunk series are double, but for the sake of shortness 
the least refrangible component is here omitted. 

Spectrum of Potassium, 


Trunk Series. 

Main Branch. 

- 

Side Branch. | 

s , 

. % 

A 

r 

u . 

A 

s 

n 


2, 

13036-8 

— 0*24 

1*5 

1^9807 

0*00 

5 


0*00 

3 

^4719-4 

^ 0*00 

2*3 
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6 


0*06 

'4" 

+ 0*12 

3’3 

^8779*2. 

0*00 
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+ o*x6 
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3107S-S 

— 0^03 

4*5 

4*0*20 
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202247 
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W, Hicks ' nodiHod RydUorgls Ration in^ ws^v 
to that oi JUtz as shown by (5) above. This form has the advantage 
that the constants of the equation when applied to the spectm of 
the alkali tnei^s show matkod Tognlarities. TPhe most <ex%gf(Sive 
serMfi Which has yet been oibservwd is that lof the trank reenns of 
sodium, iwhun it is observed as an al)sorptian , spectrum; li. 
AVood has .in that case measured as many as ,50 hnee belonging to 
this scries. 

The dif!«a:ont series have certain eharacteristics Which ‘they -seem 
to .maintain wherever they have been 'obtained. Thus Iho trunk 
series consists of lines which are easily reveisei^i, while those of the 
side l>ranch are nebulous. The lines of the trunk seem to appear 
at lower temperatures, Which may account for the fact tJiat it can 
be observed as abfkjrptlon lines. Xf vm compare together the 
fpectra of the alkali metals wie find that tlie doublets of the 
branch scries separate more and more as the wavedcngtii increases. 
RouglUy .speaking the cliileronce in frequency is proportional I0 
the square of the atomic weight. Taking sodium and lithiiirii, wo 
find in this way that the lithium lines to be double and sepa- 
rated, by 7 A. Tliey have not, however, so far as we loiow, been 
xesdlved. 'The roots of the three series have frequencies which 
diminish as the atomic weiglit increases, but not according to any 
simple law. 

In the case of other metallic groups similar series have also been 
found, but while in the case of the alkali group nearly the whole 
spectrum is represtmled by the combined set nti throe series, such 
is not tlic case with other metals. The spectra of magnesium, 
calcium, zinc, cadmium and mercury giv^e the two branch series, 
and each series is repealed three times with constant di0ercuco 
of frequency. In these elements the doublets of the alkali scries 
are therclore replaced by triplets. Strontium also gives triplets, 
but only the side branch series has been dbserved. In the spectram 
ol barium no scries lias yet been recognized. The spectrum of 
Inlinm lias been very carefully studied by Kungc and Pasclien. 
All its linos arraago them.sclvos in two families of scries, in otlier 
words the spectrum looks like that of the superposition of two 
spectra similar to those presented by the alf^ metals, Each 
family consists of the trunk, main branch and side branch. The 
conclusion which was originally drawn from this fact that ficlium 
is a mixture of two gases has not bc^cn confirmed, as one of the 
spectra Of oxygen is similarly constituted. 

We must refer to Kayscr and Runge's Handbuch for further 
details, as w'cll as for infonnation on oth( 3 r spectra such as those of 
silver, thallium, indium and manganese, in which series lines have 
been found. 

Before leaving the subject, wc return for a moment to the spectrum 
of hydrogen. In iSph Pi-ofcssor E. C. Pickering discovered in 
the structure of the star ^ Puppis a scries of linos w'hich show'od 
a remarkable similarity to that of hydrogen, having the same root. 
Kaysor on examining the spectrum recognized the fact that the 
lu'o scries were related to each other like the two branch series, 
and this was subsequently confirmed. If we compaie Balmer's 
formula with the general equation of Ritz, wc find that the two 
can be made to agree if the ordinary hydrogen spectrum is that of 
the side branch series and the constants 6, c and d are all put 
equal to aero. In that case the main branch is found to represent 
the new scries if a} and are also put equal to sero, so that 

w’hcre r takes successively the values 1-5, 2*5, 3*5. Acknowledge of 
the constants now deteimincs the trunk scries, which should be 

S ““ ~ ?)■ 

The least refrangible of the lines of this series should have a wave- 
length 4087-88, and a strong line of this wave-length has indeed 
been found in the spectra of stars which are made up of bright 
^ lines, as dlso in the spectra of some nebulae. It seems remarkable, 
howev-er, that we should not have succeeded yet in reproducing in 
the laborateiy the trunk and main branch of the Iiydrogen spectrum, 
if the speetta in question really belong, to hydrogen. 


ConBidering tbe corfipleKity urf the subject it is not surprising 
that <he efhwts to connto' tjieoretically 13 ie passible periods 
of the atom considered as a vibrating systeni have met with no 
considcifable success. ITwo mel!h6ds oT investigation are avail- 
. ahlei ')^.4»nue endeavours to d^t«rmine the oooditionc which 
4 tfe oon B i B t e» t with our k nowl e d ge -el atoxiHC-censtitution drived 
j from other sources and lead to systems of Tibratioil similar to 
‘ those acting We fi/ 3 ght theft liope ito j^icatizulle 

' «rpip(^?tlwe coia)ij3piis ftioiie^mplete 

^lAft atiteiM inithatT 4 iroc^ow»lia« been xnade<^th 


success by : J.- Ik J 
j confitiftttion of ;the> 


jeittsf ^Nho tihat -a ^elMike 

lbe' ^h^|ltf)ein|g j0ectric^ thai[gejd^ 


* 5 ocJ(i 909 ), 8|, p. , 
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tvould lead tu syetems of periods not unlike those of a series of 
lines such as is given by observation. The other method ^arts 
from the observed values of 4^^ periods^ and establislies a differ- 
ential equation from which these periods may he derived. 'This 
is done in the hope that some th^retical foundation may then 
be found for the equation. The pioneer iti this direction is E. 
Riecke/ yfho ideducod a difierential equation of the idth order. 
(Rite in the ipaper already mentioned follows in tlie foi^tstcps of 
.Riecke and-olabiitfateB the atigument. On the whole it .seems 
probable tluiUthe system uf moving electrons, which according 
to a modern theory constitute tlie ittom; is not directly con- 
cerned in thermal radiation, which would rather be due to a few 
more loosely iconnected electrons hanging on to the atom. 
The difficulty ithat a number of spectroscopic lines seem to 
involve at an equal number -of electrons may be got over 
by imagining that the alum may present several positions of 
equilibrium to the electron, which it may occupy in turn. A 
collision may be able to throw the electrons from one of these 
positions to another. According to this view tlie different 
lines aye given out by different molecules, and we should ihave to 
•take averages over a number of molecules to obtain the complete 
■spectrum, 3ust as we now lake averages of energy to obtain the 
temperature^ If it should be confirmed tlmt Ibe period called 
■N in the above investigation is the same for all elements, it must 
be intimately coniierted witli the structure of the electron. 
At present the quantity of eloctricily it carries, and also its mas.s, 
may be determined, and we can Ibereiorc derive units of length 
and of moss from our electrical measurements. The quantity 
N may serve to fix the third fundamental unit. One further 
point deserves notice. Lord Rayleigh,® who has also in- 
vestigated vibrating systems giving series of lines approaching 
a dc&ite limit of “ root,^' remarks that by dynamical rtiasonmg 
we are always led to equations giving the square of the period 
and not tlve period, while in the equation representing spectral 
series the simplest results are obtained for the first power of the 
|X)riod. Now it follows from Rydberg’s second law, put on a 
more accurate basis by Ritz, tliat in one case at any rate a nega- 
im period has reality and must be interpreted just as if it were 
positive. I'his looks indeed as if the square of the period were 
the determining quantity. 

9. Distribution oj Froquemics in Band Spectra . — In many cases 
the spectra of molecules consist of lines so closely ruled together 
in groups as to give the appearance of continuous bands unless 
high resolving powers are employed. Such spectra seem to be 
characteristic of complex molecular structure, as they appear 
when compounds are raised to incandescence without decom- 
position, or when we examine the absorption spectra of vapours 
such as iodine and bromine and other cases where we know that 
the molecule consists of more than one atom. Tlie -bands 
often appear in groups, and such spectra containing groups of 
bands when viewed through .small spectroscopes sometimes 
give the appearance of the fiutings of oolU'Snns« Hence the name 
“fluted Sipectra,” which is sometimes applied. Each band, 
.as has been slated,, is made up of lines indicating hjglily homo- 
geneous vibrations. A systematic study of the distribution 
of frequencies .m these bands was first infliie by H. Deslandres,® 
who found that the successive differences in the irequencies 
formed an arithmetical progression. 

Tf s Tepiresents the series of integer mftnbom the diet^butlon 
of fseqncncy tmay be 3;epze9Giitod by 

were C 'ond B ^aue cDnetants. Xhe line, for Which s « 10, 

is. .palled the *' of r%, haid; and as .s incj^ages the liaes 

(lindnish in intensity. 'The bapa fadps towards the red or violet 
acbottfiftg as A is^priiVe or-nclJatiVe, and the -appearance » softie- 
Hiiftes ^OdxnphsaiMailby the> Mb >ehat «evoinl wtts or tUnes istart ilnnn 
ddentiwd«ielos«^,adibto yTlISfeqnaSjicm wHi(* 
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not cjiiHf Iceep up the ttmthematical ^xpresBion but tend to 
become more equal. The distances between the two first lines is 
A and is small compared with the frequency itself, wliich is 'B, 

* If this ts case it is obvious that an equation of the form 


does, for small values of s, bocomes identical with Deslandres* 
equation, a representing a constant which is large compared with ‘ 
unity. If we wish to be more general, while sfaili adhering to 
Deslandres* law as a ooiroct represontation of the fBequencies when 
s is small, we may write 
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whore m is an additional constant. 

Wo have now reduced tlic law for tlie bauds to a form which we 
have found applicable to a series of lines, but with tlixa import^t 
difference, that while a in the case of line spectra is a small correctivu 
term, it now forms the constant on which an essential factor in the 
appearance of the band depends. Halm/ to whom we owe a 
careful comparison of the al^ve oqiialiou with the observed fre- 
quencies in a great number of spectra,, attached perhaps too much 
VNvighl to the fact that it is capable of rcpresentii^ both line and 
band spectra. It is no doubt imi)(M:tant to recognize that the two 
lyjiGK of spectra seem to represent two cKtreme cases of one formula, 
liio siguJiicant cbflerence being that in the line spectrum the distance 
1>ctwcon linos diminishes as we recede from the head, while in the 
t.ist; of the band it increases, at any rate to begin w’ith. But, on 
the other liiind, no one pretends to liavc found the rigorous expression 
for the law, and the appropriate approximation may talre quite 
dilterent forms when constants which arc large in one case are small 
in the other. It would not Ihcrciore be correct to push this agree- 
ment against Kitz's expression, -which is not applicable to bauds. 

A discussion of band spectra on a very broad basis was given 
by Tliiele,* who recommends a formula 


u sz + 0 + 4- <7f(^ 4- g)** 
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where s as before represents the integer numbers and the other 
quantities invoh^d are constants. If = i, we obtain Pickering[s 
equation, -which is the noic advocated by Halm. Equations of this 
form have received a striking observational verification in so far 
as they predict a tail or root towards which the lines ultimately 
lend when s is increased indefinitely. This fact brites over the 
distinction between the band and line sjiectra. The distance 
between the lines measured on the frequency scale does not, accord- 
ing to the equation, increase imiefinitely from the head downwards, 
but has a maximum which, in Pickering's form as written above, 
is reached when {s + nY — Ja. This gives a real value for 5 
only when a is positive. If a is negative the frequency passes 
through infinity and the maximum dietanoo between the lines 
occurs there, if we only assign positive values to n and a, the band 
fades away from the head, the lines at first increasing in distance. 
It appears from the observations of A S. King’’ that in the case 
of the so-called siiectrum of cyanogen these tans can be observed. 
If a segativo vahio of tine frequency is admitted, more oompUcated 
eflects may be predicted. A band might in that case lade away 
towards zero frequencies, and as 5 increases, return n^ain from 
infinity v'ith dhninisliing distances, the head and the bul jjoinliug 
in the same direction; or with a different value of constants a 
band might fade away towards infinite frequencies, then return 
through the whole ran^e of the 6p<^trum to zero frequencies, and 
once more return with its tail near its head. The same band may 
tlierefore cross its own head on the return journey. If we adopt 
Thiele's -view tliat each band is accompanied by a second branch 
for wdiich s has negative values the complication is Bt^A further 
increased, but there does not seem to be sufiicient reason to adopt 
this view. 


10. Effects of Varying Fhysied Cmditions. -^The same spectrum 
may show differences according to the physical contfftions 
under which the body emitting the spectrum is placed. The 
main effects we have to discuss are (i)a symmetrical widening, 
(2) a shift of .wave-length, which when it accompanias expaildion 
in both directions may appear as an unsyirnnktioid widening, 
.^3) a change in the relative brtensities of the h&es; 

As typical examples illustradng the lEants to he eoqfdainied, 
the following may be mentiened, When a sodium <8aiit> is 
placed in ia Bunsemtumr in suffident quai^ yeUowInes 
are wideoied, ^hmi.th&ainempt of luz&inoaamttw is sraaffthe 
lines renaia narrow; '(^)H aj^airk)baseiit1iii:ough m 
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is iacrefksed. (ci) Under moderate ipressures the lines; of bydnogen 
may be widened by powerful sparks taken from a condenser^ 
(d) U a spark be taken from .an electric oonde^er .through 
air, both the lines of oxygen and nitrogen are wide cosnpaiisd 
wii^ what they would be at low pressures. But a snixituve of 
nitrogen and oxygen containing only little nitrogen will show 
the nitrogen lines narrow and similarly narrow oxygen Hites 
may be obtained if the quantity of oxygen is reduoed. (e) If 
a spark he taken from a solution of a salt, e..g, lithium, the 
relative intensities of the lines are diffcreoit according as the 
solution is concentrated or dilute. (/) The relative intejasity 
of lines in the spark taken from metallic poles may be altered 
by the insertion of greater or smaller capacities, similarly <the 
relative intensities are different in arc and spark speobia, i{g) 
increased pressure nearly always diromishes the frequency 
of vil^ation, but this effect is generally of a smaller ^erder of 
magnitude than the widening whicb takes place in the other 
cases. In investigating the effects of mixture on the wideoang 
of lines in absorption spectrum, R. W. Wood divseovered some 
interesting effects. The cadmium line having a wave-length 
of 2288 A broadens by pressure equally in both directions, 
but if mercury be added the broadening is more marked on the 
less refrangible side. 

The discussion as to the causes of this widening liarturned 
a good deal on the question whether it is primarily due to changes 
of density, pressure or temperature, but some confusion has 
been caused by the want of proper definition of terms. Eor the 
cause of this the writer of tlie present article is jointly with others 
at any rate partly responsible^ and dearness of ideas can only 
be re-established by investigating the mechanical causes of the 
effect rather tlian by applying terms which refer to a difforeat 
order of physical conceptions. 

The facts, as quoted, point to the closeness of the packing of 
molecules as the factor which always accompanies perils 
causes the widening of lines. But is this alone sufficient to 
justify us m assigning the widening to increased density? 
Increased density at the same temperature means in the first 
place a reduction of the average distance between the mole- 
cCilcs, but it means also a reduction in the mean free path and 
an increase in the number of impacts. The question is : which 
of these three factors is significant in the explanation of the 
widening ? If it is the average distance irrespective of length 
of path and of number of impacts we should be justified in as- 
cribing the effect to density, but if it is the number of impacts 
it would be more reasonable to ascribe it to pressure. Ike 
question could not be settled by experiments made a/t the same 
temperature, and if the tempera. ure is altered the question as 
complicated by the distinction which would probably have to 
be drawn between the number of collisions and their intensity. 
Experimentally we should be confined to a strict investigation 
of absorption spectra, because in the electric dischargie tempera- 
I tore has no defimte meaning, and variations of pressure and 
density are not easily measured. 

Assuming for a mi»nent the change to be one of density and 
leaving out of account the pressure shift, the cases (^) «nd (/) 
point to the fact that it is the clfiseness of packing of .midiir 
moleoules which is effective, the number of oxygen tnoiecoles 

per cubic centimetre determines the width Of ^oxygen Hnes, 
though nitrogen molecnles may be ;tmxed with t^m without 
mat^ifdlyaffectiiig theappeamnee. Experiment (fc) is,howri>ier, 
generally taken to mean that this ckseness of p^ing cannot 
be the sote is blgued that if ia deoed 

vacuum tube can show both wide .and narsow HnesracoencKog 
to the mcide of discharge, caiumt for 

the' dmnge. But this argomelvfc ds’ tiot -conduslvo^'iigr iMqgh 
the totd nomberof hyditogth'mdieoi^ 
is enclosed, yet the number, fnojooults may vary 

with the conditkm. Thoee^^that m 
they do not contain the sidhc Vibrating behave like 

inert molecfdI(&. battery is 

sent through a iaht contaixnag 0! current 

' simply means increase in ttao aaiiilMf vof ibli ^h^^ take part 



628 


SPECTROSCOPY 


in the discharge, except within the region of the kathode glow. 
Each molecule need not radiate with increased energy, but the 
more brilliant emission of light may be due to the greater 
number of particles forming similar vibrating systems. 

When we compare together electric discharges the intensity 
of which is altered by varying the capacity, we are unable to 
form an opinion as to whether the effects observed arc due to 
changes in the density of the luminous material or changes of 
temperature, but the experiments of Sir William and Lady 
Huggins^ with the spectrum of calcium are significant in 
suggesting that it is really the density which is also the deter- 
mining factor in cases where different concentrations and different 
spark discharges produce a change in the relative intensities 
of different lines. 

The widening of lines does not lend itself easily to accurate 
measurements; more precise numerical data are obtainable by 
the study of the displacements consequent on increased density 
which were discovered and studied by W. J. Humphreys and 
J. F* Mohler. In the original experiments - the pressures could 
only be increased to 15 atmospheres, but in a more recent work 
Humphreys,® and independently Dufiield, were able to use 
pressures up to 100 atmospheres. The change of frequency 
(dn) for a series of lines which behave similarly is approximately 
proportional to the frequency (n) so that we can lake the fraction 
dnjn as a measure of the shift. It is found that the lines of 
the same element do not all show the^same shift, thus the 
calcium line at 4223 is displaced by 0*4 A by 100 atmospheres 
pressure, while the H and K lines are only displaced through 
about half that amount. Dufiield finds that the iron lines 
divide themselves into three groups with pressure shifts which 
are approximately in the ratio 1:2:4. Curiously enough this 
is also approximately the ratio of the displacements found by 
Humphreys in the trunk series, the side branch and main branch 
in the order named, in cases where these displacements have 
been measured. It was believed that band spectra did not 
show any pressure shift, until A. Dufour ^ discovered that the 
lines into which the band spectra of the fluorides of the alkaline 
earths may be resolved widen towards the red under increased 
pressure. 

Let us now consider the causes which may affect the homo- 
geneity of radiation. We have first the Doppler effect, which, 
according to Michclson’s experiment, is the chief cause of the 
limit at very low pressures, but it is too small to account for the 
widening which is now under discussion. We have further to 
consider the possibility of sudden changes of phase during an 
encounter between two molecules, and we can easily form an 
estimate of the amount of apparent widening due to this cause. 
It is found to be appreciable but smaller than the observed 
effects. 

Shortly after the discovery of pressure shifts A. Schuster ''* 
suggested that the proximity of molecules vibrating in the same 
period might be the cause of the diminished frequency, and 
suggested that according to this view the shifts would be similar 
if the increase of density were produced by the presence of 
molecules of a different kind from those whose lines are being 
mcomihed. Though there is no absolutely conclusive evidence, 
no experiments hitherto have given any indication that the nature 
of the gas producing the pressure has any effect on the amount 
of shift. G. F. Fitzgerald® suggested as an alternative explana- 
tion the change of inductive capacity of the medium due to 
increased density. J. Larmor^ developed the same idea, and 
arrived a very simple method at an approximate estimate 
' of the shift to be expected. 

If the medium which contains the vibration is divided into a 
^here equal to. J times the molecular vibration outside of which 
the effects of these molecules may be averaged up, so that its 
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inductive capacity may be considered uniform and equal to K, 
the frequency of the vibration is increased in the ratio of the 
square root of 1 — A - — K -■^) to i. Here n represents an 

integer which is 3 if the vibration is a simple doublet, but may 
have a higher integer value. If K has a value nearly equal to 
unity, the pressure sliift is- J A - ^ + *(K — i), and it is significant 

that for different values of n the shifts should be in geometric 
ratio, because, as stated above, the ratio occurring in the amounts 
observed with different lines of the same element are as 1:2:4, 
The question is complicated by the fact that in the cases which have 
been observed the greater portion of the metallic vapour vibrates 
in an atmosphere of similar molecules, and the static energy of the 
field is determined by the value of K applicable to the particular 
frequency. It would therefore seem to be more appropriate to 
replace I — K ^ 1 by where is the refractive index; 

but this expression involves the wave propagation for periods 
coinciding with free periods of the molecules. Close to and on cither 
side of the absorptive band has large positive and negative 
values, and if the above expression remains correct the change of 
frequency would, close to tne centre of absorption, he \k + 
which for « — 3 and A = 10 is 1/2000. or 500 times greater than the 
observed shifts, but this represents now the maximum displacement 
and not the displacement of the most intense portion of the radia- 
tion. There is a region within the band where jit = o, and this 
would give an infinite shift in the opposite direction. We there- 
fore should expect a band in place of the line, which is the case, 
but our calculation is not able to give the displacement of tlie 
most intense portion, which is wliat we require for comparison with 
experiment. 

The effects of resonance have been studied theoretically by 
Prince Galitzin® and later by V. W. Ekman.® The latter 
obtains results indicating no displacement but a widening. 
He concludes an interesting and important investigation by 
giving reasons for believing that the centre of a widened line 
radiates with smaller energy than the adjacent parts. Hence 
the apparent reversals so frequently observed in the centre of a 
widened line may not be reversals at all but due to a reduction 
in luminosity. Ekman quotes in support an observation due 
to C. A. Young, according to which the dark line observed in 
the centre of each component of the sodium doublet in a 
Bunsen burner is transparent to a radiation placed behind. It 
should not be difficult to decide whether the reversals are real 
or fictitious. 

Leaving the consideration of radical changes of a vibrating 
system out of account for the present, the minor differences 
which have been observed in the appearances of spectra under 
different sparking conditions are probably to a large extent due 
to differences in the quantities of material examined, though 
temperature must alter the violence of the impact and there 
is a possible effect due to a difference in the impact according 
as vibrating system collides with an electron or with a body 
of atomic dimensions. 

A. Schuster and G. A. Hemsalech have observed that the 
insertion of a self-induction in a condenser discharge almost 
entirely obliterates the air lines, and the same effect is produced 
by diminishing the spark gap sufficiently. The explanation of 
these facts presents no difficulty, inasmuch as during the sudden 
discharge which takes place in the absence of a self-induction 
the metallic molecules have not sufficient time to diffuse through 
the spark gap; hence the discharge is carried by the gas in 
which it takes place. When, however, the time of discharge is 
lengthened, the conditions of the arc are more nearly 
approached. When the spark gap is small the sudden 
evaporation of the metal has a better chance of filling the 
interval between the poles, even without the introduction of a 
self-induction. 

Enhanced lines are lines which appear chiefly near the pole 
when strong spark discharges arc used. Their presence indicates 
the characteristic difference between the spark and the arc. 
The name is due to Sir Norman Lockyer, who has studied these 
lines and drilwn the attention of astronomers to their impc»r- 
tanoe in interpreting stellar spectra. These lines in the case 
of the spark cannot be due entirely to the increased mass of 
vapour near the poles, but indicate a real change of spectrum 
probably connected with a higher temperature. 


; Wied, Ann, (1895). A p. 78.^ 
® Ann, d, Phys, .(spo;), 94* P* 



SPECTROSCOPY 


11. Molecular Velocities, — ^A. Schuster and G. A. Hcmsalech^ 
have measured the velocity with which the luminous molecules 
are projected from metallic poles when a strong spark is passed 
through the air interval which separates the poles. The method 
adopted consisted in photographing the spectrum on a film 
which was kept in rapid motion by being attached to the front of 
a rotating disk. The velocities ranged from about 400 to 1900 
metres, the metals of small atomic weight giving as a rule the 
higher velocities. In the case of some metals, notably bismuth, the 
velocity measured was different for different lines, which seems 
intelligible only on the supposition that the metal vapour 
consists of different vibrating systems which can differ with 
different velocities. C. C. ^henck^ subsequently conducted 
similar experiments, using a rotating mirror, and though he 
put a different interpretation on the effects, the main con- 
clusions of Schuster and Hemsalech were not affected. These 
have further been confirmed and extended by the experiments 
of J. T. Royds made with the same rotating disk, but with im- 
proved optical appliances. The photographs taken by Royds 
show the separate oscillations of each spark discharge even when 
the circuit only contained the unavoidable capacity of the leads. 
It was found that during the successive electrical oscillations 
the metallic lines can be observed to stretch farther and farther 
away from the poles, thus giving a measure of the gradual diffu- 
sion of the metal. The subject wants further investigation, 
especially with a view to deciding the connexion between the 
molecular rush and the discharge. While Some of the phenomena 
seem to indicate that the projection of metallic vapours into 
the centre of the spark is a process of molecular diffusion 
independent of the mechanism of the discharge, the different 
velocities obtained with bismuth, and the probability that the 
vibrating systems are not electriciilly neutral, seem to indicate 
that the projected metallic particles are electrified and play some 
part in the discharge. 

12. The Zee^n Effect— The change of frequency of oscilla- 
tion of radiating molecules placed in a magnetic field, which 
was discovered by P. Zeeman, and the observed polarization 
of the components, are all beautifully explained by the theory 
of H. A. Lorentz, and leave no manner of doubt that the radiating 
centres are negative electrons. The fact that in certain simple 
cases where a line when looked at equatorially splits into a triplet, 
the ratio of the charge to the mass is found by Lorentz’s theory | 
to be equal to that observed in the carrier of the kathode ray, 
shows that in these cases the electron moves as an independent 
body and is not linked in its motion to other electrons. On 
the other hand, most of the lines show a more complicated 
structure in the magnetic field, suggesting a system of dectrons 
rather than a single free corpuscle. The question has been 
fully discussed by C. Runge in the second volume of Kayser’s 
Handbuch (see also Magneto-Optics), and we may therefore 
content ourselves with the mention of the law discovered I 
by Th. Preston that all the lines of the same series show I 
identical effects when measured on the frequency scale, and 
the fact recently announced by Runge ® that even in the more 
complicated cases mentioned some simple relation between the 
distances of the components exists. If a is the distance shown 
by the normal triplets the type of separation observed in the 
line Dj shows distances from the central line equal to fl/3, 3a/3, 
5a/3, while the type of D, gives afl/3, In all observed 
cases the distances are multiples of some number which itself 
is a sub-multipje of a. The component lines of a t^d spec- 
trum do not as a rule give the Zeeman effect, and this seems to 
be connected with their freedom from pressure shifts, for when 
Dufour had shown that the bands of the fluoride of calcium 
were sensitive to the magnetic field, R. Rossi ^ could show 
that they were also sensitive to pressure. 

13. IdenUikaHon of Spectra,— The interpretation of spectro* 
scopic observation seemed very simple when Kirc^off and 
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Bunsen first announced their discovery, for according to their 
view every combination of an element showed the characteristic 
spectram of its constituent atoms; it did not matter according 
to this view w'hether a salt, e.g,i sodium chloride, introduced 
into a flame, was dissociated or not, as in either case the spec- 
trum observed would be that of sodium. It was soon found, 
however, that compounds possess their own characteristic 
spectra, and that an element may give under special conditions 
of luminosity several different spectra. When we now speak of 
the identification of spectra we like to include, wherever possible, 
the identification of the particular compound which is luminous 
' ^d even-— though we have only begun to make any progress 
in that direction— the differentiation between the molecular or 
electronic states which yield the different spectra of the same 
element. 

One preliminary question must first be disposed of. The 
fact that the gases with which we are most familiar are not 
rendered luminous by being heated in a tube to a temperature 
well above a white heat has often been a stumbling block and 
raised the not unreasonable doubt whether approximately 
homogeneous oscillations could ever be obtained by a mere 
thermal process. The experiment proves only the transparency 
of the gases experimented upon, and this is confirmed by the 
fact that bodies like bromine and iodine give on heating an 
emission spectrum corresponding to the absorption spectrum 
seen at ordinary temperatures. The subject, however, re- 
quired further experimental investigation, which was supplied 
by Paschen. Paschen proved that the emission spectra of 
water vapour as observed in an oxyhydrogen flame and 
of carbon dioxide as observed in a hydrocarbon flame may 
be obtained by heating aqueous vapour and carbon dioxide 
respectively to a few hundred degrees above the freezing point. 
The same author proved that a sufficient thickness of layer raised 
the radiation to that of a black body in agreement with Kirch- 
hoff's law. The spectra exjjerimented on by Paschen were 
band spectra, but as these split up mto fine lines the possibility 
of homogeneous radiation in pure thermal oscillation may be con- 
sidered as established. Paschen *s observations originated in the 
desire to decide the question raised by E. Pringsheim, who, Ity a 
series of experiments of undoubted merit, tried to establish that 
tne emission of the line spectra of the alkali metals was invari- 
ably associated mth a reduction of the metallic oxide. Pring- 
sheim seems, however, to have modified his view in so far as he 
now seems to consider that the spectra in question might be 
obtained also in other ways, and to attach importance to the 
process of reduction only in so far as it forms an effective inciter 
of the particular spectra. In spite of the fact that C. Freden- 
hagen has recently attempted to revive Pringsheim’s original 
views in a modified form — substituting oxidation for reduction— 
we may consider it as generally admitted that the origin of 
spectra lies with vibratmg systems which are definite and not 
dependent on the method of incitement. These systems may 
only be %mi-stable, but they must last a sufficient length of 
time to give a train of waves having a length correspondmg to 
the observed homogeneity of the line. 

In many cases there is a considerable difficulty in deciding 
whether a particular spectrum belongs to a compound body 
or to one of the elements composing the compound TTius one 
of the most common spectra is that seen at the base of every 
candle (uid in every Bunsen burner. Everybody agrees that 
carbon is necessary for its appearance, but some believe it to be 
due to a hydrocarbon, others to carbon monoxide, and others to 
volatilized cwbon. There is a vast amount of literature on the 
subject, but in spite of the difficulty of conceiving a luminous 
carbon vapour at the temperature of an ordinary carbon flsone, 
the evidence s^ms to show that no other element is nooessary 
for its production, as it is found in the spectrum of pure carbon 
tetrachloride and certainly in cases where chlorine u excluded. 
Another much disput^ spectram is that giving the ban^ which 
appear in the electric arc; it is most foeq^tly ascribed to 
cyanogen, but occasionally also to carbon va^ur. 

Compounds generally show spectra oI resolva^ bands, and 
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ifi.an elementary body shows a spectrum of the same type we 
are probably justified in assuming it to be due to a complex mole- 
cule. But that it may be given by the ordinary diatomic 
iBiolecule is exemplified by oxygen, which gives in Aick layers 
by absorption one of the typical sets of bands wliich were used 
by Desiandres and others to investigate tiie laws of distribution 
of frequencies. These bands appear in the solar spectrum 
as we observe it, but are due to absorption by the oxygen 
contained in the atmosphere. 

If oxygen is rendered luminous by the electric di charge a 
series of spectra may be made to appear. Under different 
conditions we obtain (a) a coiUinuous spectnim most intense 
in the yellow and green, (^) the spectrum dividing itself into two 
families of series, (c) a spectrum of lines which appears when a 
strong spark passes through oxygen at atmospheric pressure, 
(d) a spectrum of bands seen in the kathode glow. We have 
therefore five distinct spectra of oxygen apar from the absorp- 
tion spectra of ozone. To explain this great variability of 
spectroscopic effects we may either adopt the view ihat mole- 
cular aggregates of semi-stable nature may be found in vacuum 
tubes, or that a molecule may gain or lose one or more additional 
electrons and thus form new vibrating systems. It seemed that 
ail important guide to dear our notions in this direction could 
be obtained through the discovery of J. Stark, who cxaminied 
the spectra of the so-called “ canal-rays ” {Canttles'rakltn), 
These rays are appaiirently the trajectories of positively charged 
pnrticles having masses of the order of magnitude of the gaseous 
molecules. Stark discovered that in the case of the series 
spectrum of hydrogen md of otlier similar spectra the lines were 
displaced indicating high velocities; in other cases Euo displace- 
ments could be observed. The conclusitm seemed natural that 
the spectra which showed the Doppler effect were due to vibra- 
tory systems which had an excess of positive charge. More 
detailed examinations of the “ canal-ni/j s ’’ by J. J. Thompson 
affid others have shown however that they contain both neutral 
and charged molecules in a relative proportion which adjusts 
itself continuously, so that even neutrid molecules may partake 
of tlie translatory motion which they gained while carrying a 
charge. No conclusion can therefore be drawn, as Stark ^ has 
more recently pointed out, respecting the charge of the mole- 
cule which emHs the observed spectrum. Nevertheless, the 
subject is well worth further investigation. 

Previous to Stark’s investigation P. Lenard - had concluded 
that the carriers of certain of the lines of t he flame spectra of the 
aBcali metals are positively charged. He draws a distinction 
between tlie lines, .of the trunk scries, towbichhe assigns neutral, 
and the lines of carritirs, the two brancji series of which arc 
elfictricaJly charged. The numerical relations existing between 
the trunk aeries and the branch scries makes it somewhat 
difficult to Ixlieve that they belong to different vibrating 
systems- But while we shoukl undoubtedly hesitate on tliis 
ground to adopt Predenhageu’s ^ view that the two branch 
series belong, to the element itself and the trunk secies to a 
piocess of: oxidation, we amnot press the srgument against 
the view of Lenard, because the addition or subtraction of 
an electron introduce.s two vibmting systems which are still 
conneictied witli each other md some numerical relationship is 
pfobable. Whatever ideas we may form on tins point, the 
obsarvations of Stark dnd Siegl * have shown that there is a 
Doppler effect, and therefore a positive charge,, for one of 
tbp lmeii,of the trunk scries of pikassium, and E. Dorn® has 
found Ih^ Doppler effect with a number of lines of helium, 
.whtehi eoht^ representatives of the trunlc series as well as 
of ffbe. two branch series. These facts do not countenance 
the viewt t^ere is m essential electric difference between 
the vibnuting. of the ttee members of a family of 
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help to clear up some ddfiBcuIties in the phenomena preo* nted 
by fiamea. While we have seen that the radiation of sodium 
vapour has an intensity corresponding to that of the pure ther- 
mal radiation at the temperature of the flame, other fiames not 
containing oxygen (^.g. the ffames of chlorine in hydrogen) do 
not ^parently emit the usual sodium radiation when a sodium 
salt is placed in them. In the light of our present knowledge 
wc should look for the different bdaaviour in the peculiarity of 
the oxygen ffame to ionize the> metallic vapour. 

14. Fluorescence and Phosphorescence. — Wl)!en a simple peri- 
odic force acts on a system capable of oscillatory motion the 
ultimate forced vibration has a period ecjual to that of the 
impressed force, but the ultimate state is only reached theoreti- 
rally after an infinite time, and if meanwhile the vibrating system 
suffers any perturbations its free periods will at once assert 
themaelvcs. Applying the reasoning to the case of a homo- 
geneous radiation traversing aa absorbing medium, we realize 
tlmt the mutual disturbances of the molecules by coDision or 
otherwise must bring in tlie free pcr'od of the molecule whatever 
the incident radiation may be. It is just in tins degradation of 
the orginal period that (according to the present ivriter) the 
main phenomenon of absorption consists.*^ With roo.sl bodies 1 he 
degradation goes on rapidly and the body mainly radktes cord- 
ing to its tcmperatur(^ but there arc cases in which these iiiU r- 
mediatc stages can be observed and the body seems then to be 
luminous under the influence of the incident radiation. Such 
bedies are said to be fluorescent, the degnu^ation of motion 
towards thatdetermlned by its tempemturc givts rise to the law of 
Stokes, the fluorescent light being in nearly all cases of lower fic- 
quency than the incident light. With absorbing gase.s we should 
expect the degradation to proceed more slowly than with liquids, 
and laence the discovery of E. Wiedemann and Schmidt ^ tfiat the 
vapours of sodium and potassium are fluorescent, important as 
it was from an experimenhil point of view, caused no Buq>risej 
It is not possible here to enter into a detailed description of the 
pbenomenii of fluoretcence {q.v.)y though their importance from 
a spectrascopic fyoint of view 1ms been materially increased 
through the recent researches of Wood ^ on the fluorescence of 
sodium vapour. After Wood and Moore had confirmed and 
extended the observations of Wiedemann tmd Schmidt and 
showed that the vibrating system of the fluortscent light seems 
identical with that observed by abftori>tion in tJie fluted band 
spectrum. Wood excited the fluorescence by homogencoi s 
radiation and discovered some remarkable facts. The fluore.‘j- 
cent bands in tliis case appear to shift rapidly when the period 
of the incident vibration is altered, though the change may be 
small. The author, no doubt correctly, remarks tkit the shift 
does not indicate a change of frequency but a change of relative 
intensity, consisting of a great number of fine lines; when the 
maximum intensity of the distribution of light is altered, the 
appearance is that of a shift. It would probably not be difficult 
to imagine a meehanical system having a number of free perie ds 
which when set into motion by a forced vibration shows a corre- 
sponding effect. If the forced vibration is suddenly stopped the 
free periods will appear but not necessarily with the same 
intensity when the period of the original forced vibration is 
altered. There camnot, however, be a question that, as R. W. 
Wood remarks, the careful investigation of these phenon emi is 
likely to give us an insight into, tJ e ireclianism of radiation. 

Phosphorescence (f.v,) can only be here alluded to in order to 
draw attention to the phenomena studied by Sir Williaai Crookts 
and others in vacuum tubes. When kathode ra)'S strike certain 
substances they emit a phosphorescent light, the spectroscopic 
investigatiem of whiolt shows interesting effects which are 
important especially a» mdicoting the influence of slight 
admixtures of impurities on therJumineseence. It sliould be 
mentioned that the infsarred mye have a lemaMde damping 
effect on the piienomena of phcMsphorescence, a fact which 

® Schuster, Theory ef OpUes; p. 254. 

’ Wied. Ann, p. 447. 

* K. W. Wood and Moore, Astrephys. fonrn. 18, p. 95; 

R W. Wood and Mdoli®, PHif, pi i#3. 
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vodiations. ' 

15 . Rehtionship hetm^ tlie EfecWum&f an EUfMnt md that of^ 
ik^ €amp(nm&s. — ^in tihe preJieftt state af our knowledge wecannot 
trace any deftmte rclafeionehip between the apectrunl of a com- 
pound body and that of its elements; and it does not even seem 
certain that such a relationship exists, but there is often a 
similarity between different compounds of the same element. 
Tlie spectra, for instance, of the oxides and, haloid salts of the 
alkaline earths show great resemblance to each other, the bands 
being similar and similarly placed. As the atomic weight of the 
haloid increases the spectrum is displaced towards the red. 

It is in the case of the absorption spectra of liquids that we 
can most often discover some connexion between vibrations of a 
complex system and that of the simpler systems which form the 
complex. The most to pical case in this respect is the effect of a 
solvent on the absorption spectrum of a solution, A. Kiindt,^ 
who initiated this line of investigation, came to tl>c conclusion 
that the absorption spectra of certain 0 ganic substances like 
cyanin and f uchsin were displaced towards the rod by the solvent, 
and that the displacement was the greater the greater the disper- 
sive power of the solvent. This law cannot bo maintain d in its 
generality, but nevertheless highly dispersive substances like 
carbon bisulphide are always found to produce a greater shift 
than liquids of smaller dispersion like ^mter and alcohol. In 
the e cases the solvent seems to act like an addition to the mass 
of the vibrating system, the quasi-elastic forces remaining the 
same. 

Dr J. H. Gladstone,® at an early period of spectroscopy, 
examined the absorption spectra of the solution of .salts, each 
constituen t of which was coloured . He rand uded that generally 
but not invariably the following law held good : When an 
acid and a base combine, each of which has a different influence 
on the rays of light, a solution of the resulting salt wiU transmit 
only tliose rays which are not absorbed by either, or, m other 
words, which are transmitted by both.** He mentioned as an 
important exception the aise of ferric ferrocyanidc, which, 
when dissolved in oxalic acid, transmits the rays in great abun- 
dance, though the same rays be, absorbed boih by fcrrocyanides 
and by ferric salts. Sorct has confirmed, for the ultra-violet 
rays, Dr Gladstone’s conclusions with regard to the identity of 
the absorption spectra of different chromaies. The chromates 
('f sodium, potiissium and ammonium, as well as the bichromates 
of potassium and ammonium, were found to give the same 
absorption spectrum. Nor ia the effect of these chromates con- 
fined to the blocking out simply of one end of the spectrum, as 
in the visible part, but two distinct absorption bands arc seen, 
which seem unchanged in position if one of the ubave-mentioned 
chromates is replaced by another. Chromic acid itself showed 
the bands, but less distinctly, and' Soret, does not consider the 
purity of the acid sufficiently moved to allqw him to draw any 
certain conclusions from this (mservatlon. 

In many of these cases the observed facts might perhaps be 
explained' by dissociation, the undissociitted compound pro- 
ducing no marked effect on the spectra. In 18^72 W. N. Hartley 
and A. K. Huntingdon examined by photographic methods the. 
absorption spectra of a great number' of or^n^c compounds. 
The normal alcohols were found to hte transparent to the ultra- 
violet rays, the normal fatty acids less so. Ih both cases an 
incr^sed nymhet eff carbqn atoms increases the absorption at 
the moat refrangible end. The f^ct that benzene arid its deriva- 
tiyes are remarkable for their ppw^l absorption of the most 
refrangible rays, and for some fchamcteristic absomtion bands 
appearing on dilution^ led Partjey pibre expended examiria- 
t«on of some ot the more cpmplicated organit kibstances. He 
determined that dfeffrirte absoiptiori b^ds are only produced by 
substances in which tjnie palnrs otf ciirbdn ritoms are doubly 
lihked together, a? in^ the bertzenci ' tfeg. ^ Subsequtently * he 
subjectetf {he uhira-violet absoiptfcm df the attalbids to a carefjul 




ihvestigatibh, and'ayrrved at the c«ncltisiQn‘'that the spectra are 
suffidently cfiimcteristi^ to, offer a ready and vahislble means 
of aacertaming the purity of the^ alkaloids and particularly of. 
establishing' their identity.*^ 

We can only briefly refer to an important investigation of 
Sir Wilham Abney and Colonel E. R, Festing; who examined 
the infsa-red absorption of a number of substances. We may 
.quote one of the principal conclusions at whisik they arrived : — 

An inspection of our maps will show that the radical of a body 
is represented by corUdn wolbiuarkod band^, some differing in 
position according as it is bonded with hydrogen, or a halogen, nr 
with carbon, oxygen or nitrogen. There soem to be characteristic 
bands, however, of any oqe series of radicals between looo and 
about zioo, which would indicate what may be calfled the central 
hydrocarbon group, to which other radicals may be bonded. The 
due to the composition of a body, however, woTxld seem to lie 
between 700 and 1000. Certain radicals have a distinctive abscep- 
tion about 700 together witli others about 900, and if the hrst be 
visible it almost follows that the distinctive mark of the radical 
with which it is connected will be found. Thus in the ethyl scries 
we find an absorption at 740, and a characteristic band, one edge 
of which, is at 89% and the other at 920. If we find a body contain- 
ing the 7^0 absorption and a band with the most refrangible edge 
commencing at 892, or with the least refrangible edge terminating 
at 020, w'C may be pretty sure that we hare an ethyl radical present. 
So with any of the aromatic group; the crucial lino U at 867. If 
that line be connected with a band we may fed certain that some 
derivative gf bensene is present. The benzyl group sho^.this 
renwkably well, since we sec phenyl is present, as is also 

methyl. It will be advantageous if the spectra of ammonia, 
benzene, aniUrre and dimethyl aniline be compared, whon the re* 
markable coincidences will at once become apparent, as also the 
didereirt weighting of the molocule. The spectrutu of nitrobenzene 
is also worth comparing with benzene and nitric acid. In our own 
minds there lingers no doubt as to the easy detection of any radical 
which wo have examined, . . . and it seems highly probable by thiu 
delicate mode of analysis that the hypotheticad position of any 
hydrogen which is replaced may be identified, a point which is of 
prime importance in organic chemistry. The detection of the pres- 
ence of chlorine or bromine or iodine in a compound is at present 
undecided, and it may be well that wu may have to look for its eifects 
in a difierent part of the spectrum. The only traee we can find 
at present in in. ethyl bromioe. in which the radical band about 9oo> 
18 curtailed in one wing. The difference between aniyl iodide and 
amyl bvomiile is not sufficiently marked to be of any value." 

The absoiption spectra of cobalt and didymhim salts alsO' 
offer many striking examples of minor changes produced in 
spectra by combination and solution. (A. S.*) 

ApparatHs . — Spectroscopes nuiy be divided Into two classes j 
prism spectroscopes, with angular or direct vUion, and grating 
spectroscopes;, the former acting by refractiou the latter 

by diffraction or interference. Angular prism spectroscopes are 
the commonest. Such an instrument consists of a triangular 
prism set with its refracting edge vertical on a sigld platform 
attached to a massive stand. The prism may be made of a 
dense fiint glass, or of quartz if tlic ultra-violet is to be explored*, 
or it may be hollow and filled with carbon bisulphide, a-bromnaph- 
thalene or other auitable liquid. Liquid prisms, liou’ever, suffer 
from the feet thht any change of temperature invelvea a change in 
the refraictive index of the pirn. The stand carriies three tubes : 
the collimator, observing telescope and scale tdescopc. The coUi- 
matoT has a vertical ,slit at its outer end, the width of which may be 
regulated by a micrometer screw; in sofee instruments one half 
of the Sift is Evened, by a snkatt total- refiection prism whithperntUa 
the examination bf two spectra simultaneously. At thootW' end 
of. the collimator there ia a condensing lens lor bxiaging the rays, 
into parallelism., The obsorving telescope is of the ordinary terrestrial 
form. The scale telescope contains a graduated 8calc which is 
Illuminated by a small buraer; the scale is viewed by refiectioo' 
from the psism face opposite the first refractffijg lace, The^ 
power nzay be increased, but with a dimmutioa. of intensity, 
by uriug a train of prisms. Steinheil made, an instrument 
01 four prisms, each of Which had, however, to be set iq the, 
position of minimum deviation by trial.. In Brownbag^s form the 
setting is automatic. ^ The dispexuiori may be further mereaaod by 
causii^g the raye to pass more than onpg through the prism 
or ©rjsms. Thus, by of a. of leffecting prisms, 

Hilger passed the di^ersed rays six times through one prism, 
and, by Wmflair nwfans, Bfownfeg ptissed the rayS first through 
the upper pfirt of a train and tlm back through thedownr part. 
Compound .prismu are al^o eipii^yaf. Rntberfurd deyised one^ 
made flint glass with two iproWri gl^sss, qompc!Wat|h>g prisms;, 
whiut .tbuita employed coMaiitiiig^l^ii U- 

sub^ide^ ittsb ^ ahetet i^itm 

fspectroscopes the refracting prisms aiil ^ 
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telescope. The piisma are necessarily compound, and usually 
consist of flint glass with compensating prisms of crown. In all 
cases wuere compound prisms are used, the angles must be accur- 
ately calculated. Amici in x86o devised such an instrument; 
an improved form by lannsen was made up of two flint and three 
crown prisms, and in Browning’s form there are three flint and four 
crown. Sorby and. later, Abbe designed instruments on the same 
principle to be used in connexion with the microscope. By suitably 
replacing the ocular of the observing telescope in an angular vision 
spectroscope by a photographic camera, it is possible to photograph 
spectra; such instruments are termed spectrographs. In grating 
spectroscopes both plane and concave gratings are employed in 
connexion with a collimator and observing telescope. 

Authorities.- -The standard work is H. Kayser, Handbuch der 
Speciroscopie (1900-1910. vol. v.). See also J. Landauer, Spectrum 
Analysis (Eng. trans. Dy J. B. Tingle, 1898) ; E. C. C. Baly. 
Spectroscopy (i9«5) For spectra see A. Hagcrbach and H. Konin^ 
Atlas of Emission Spectra (Eng. trans. by A. S. King, 1905) ; F. 
Exner and E. Haschek, W ellcnldngen-T abellen (1902-1904); W. M. 
Watts, Index of Spectra ; also reports of B.A, Special Committee. 

SPECULATION, a round game of cards at which any reasonable 
number can play. Each player contributes a stake to the pool, 
the dealer staking double. Three cards are dealt face down- 
wards to each player; the top card of those left is turned up for 
Immps, Each player, beginning with the player on the dealer’s 
left, turns up a card; if it is not a trump, or is a lower trump than 
the trump-card, the next player turns up one of his cards, and so 
on till a higher trump than the trump-card appears, the values 
being reckoned as at whist. The holder may sell this card to the 
highest bidder, or retain it. The luming-up proceeds till a still 
higher trump is found, but the holder of the original highest does 
not turn up till his card is beaten . The new card may then be sold. 
The dealer may not turn up till the trump-card has been beaten. 
The holder of the highest trump when all the hands have been 
exposed takes the pool. If the ace of trumps is the trump-card, 
the dealer takes the pool ; if it is turned up during play, the hand 
is, of course, at an end. Variations of the game allow the purchase 
of unseen cards or hands, or of the trump-card, even before it 
is turned up. The cards used in one deal are not dealt again 
till the whole pack has been gradually dealt out; they are col- 
lected and shuffled by the ** pone ” — the player on the dealer’s 
right — to be used when the pack is exhausted. 

SPECULUM, the Latin word for a mirror, employed more 
particularly for a metallic mirrot used in a reflecting tele.scope. 
In early instruments metallic mirrors, made from an alloy of 
copper and tin, with the addition of a little arsenic or other 
metals to increase the whiteness, were customarily employed, 
but they have now been displaced by the more convenient silver- 
on-glass mirror (see Telescope). Various forms of specula are 
used in surgery for examining internal organs. 

SPEDDING, JAMES (i8o8-i88i), English author, editor of the 
works of Bacon, was bom on the 26th of June 1808 in Cumber- 
land, the younger son of a country squire. He was educated at 
Bury St Edmunds and Trinity College, Cambridge, where he took 
a second class m the classical tripos, and was junior optime in 
mathematics in 1831. In 1835 he entered the colonial office, 
but he resigned this post in 1841. In 1842 he was secretary to 
Lord Ashburton on his American mission, and in 1855 he became 
^cretary to the Civil Service Commission; but from 1841 on- 
wards he was constantly occupied in his researches into Bacon’s 
life and philosophy. On the ist of March i88i he was knocked 
down by a cab in London, and on the 9th he died of erysipelas. 
His great edition of Bacon was begun in 1847 in collaboration 
with R. E. Ellis and D.’ D. Heath. In 1853 Ellis had to leave 
the work to Spedding, with the occasional assistance of Heath, 
who edited most of the legal writings. The Works were pub- 
lished in i 857-1859 in seyen volumes, followed by the Li/e 
4xnd Letters (1861-1874). Taken together these works contain 
practically all the material which exists in connexion with the 
subject, collecteid and weighed with the utmost care and im- 
j»rtia!ity. Spedding humorously emphasized his idevotion to 
Bacon in the title of one of his non-Baconian works, Rmfiews 
and Discussions, Liferctry, Political and Histmttd, f elating 

to Bacon (1879); and h^; literary remains one field 

are no longer of interest .,9ut as a Baconiaa.fldiKiihu: he is not 
likely^socm to be supersede 
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SPEED, JOHN (1552-1629), English historian and carto- 
grapher, was bom, according to Fuller, at Farringdon, Cheshire. 
He was the son of a London tailor, and followed his father’s 
trade, being admitted member of the Merchant Taylors Company 
in 1580. He settled in Moorfields, where he built himself a 
house. He was enabled to give up his trade and to devote 
himself to antiquarian pursuits through the kindness of Sir 
Fulke Greville, whom Speed calls the “ procurer of my present 
estate,” and through his patron’s interest he also received a 
“ waiter’s room in the custom-house.” The results of the leisure 
thus secured to him appeared in 1611 in his Theatre of the Empire 
of Great Britaine, a series of fifty-four maps of different parts of 
England, which had already appeared separately, and in which 
he was helped by Christopher Saxton, John Norden and William 
White. To each map descriptive matter was attached. In 
1611 also he published his History of Great Britaine under 
the Conquests of the Romans to » King James, Speed 
acknowledges his obligations to the chief antiquaries and 
historitms of his day. Sir Robert Cotton lent him manuscripts 
and coins, and is said to have revised the proofs for him; in 
heraldry he acknowledges the help of William Smith (1550?- 
i6i8L* and he had valuable help from John Barkham (1572?- 
1642) and Sir Henry Spelman. Speed brought some historical 
skill to bear on the arrangement of his work, and although he 
repeated many of the errors of older chroniclers he added 
valuable material for the history of his country. He died in 
London on the 28th of July 1629. 

Other maps of his, l>eside those in the Theatre, arc in the British 
Museum. Another edition of the Theatre is Theatrum Magnae 
Britanniae latine, redditum a P. Holland (I.ondon, folio, 1616). 
He wrote Genealogies Recorded in Sacred Scriptures (1611), and a 
similar work, A Cloud of (1616). Tneao passed through 

nimicrous editions, and were frequently prefixed to coi)ics oi the 
Bible. An account of Stjeed's descendants is to be found in Rev. 
J. S. Davies's History of Southampton (1883), which was founded 
on MS. material left by John Speed (1703-1781). 

SPEETON BEDS, in English geology, a series of clays well 
exposed at Speeton, near Filey on the Yorkshire coast. Peculiar 
interest attaches to these beds, for they are the principal repre- 
sentatives in Britain of the marine phase of the Lower Creta- 
ceous system. The Speeton Clays pass downwards without 
break into the underlying Kimeridgian ; they are capped by the 
Red Chalk, which may be regarded as the equivalent of the 
Upper Gault of southern England. These beds thus form a 
passage series between marine Jurassic strata and those belong- 
ing undoubtedly to the Cretaceous system; in this way they 
correspond with the Purbeck-Wealden rocks, which form a 
connecting link between estuarine Jurassic and Cretaceous 
strata. 

Above the dark, bituminous, nodular shales with Kimeridge 
fossils at the base of the Speeton Clay comes the zone of Belem^ 
nites lateralis (34 ft.), with Olcostephanus gravesiformts, 0, roiula, 
and species of Hoplites and Oxynoticeras) this is followed by the 
zone of Belemnites jMCulum, with B, cristatus, Olcostephanus 
{Asiieria) astieri, 0, (Simbirskites) inversus and 0, (S.) Speetonen- 
sis in ascending order; Echinospatagus cordiformis, a species 
found in tlie typical Neocomian area, also occurs in this zone. 
The next higher zone is that of Belemnites hrunsvicensis semi- 
canaliculatus) (100 ft.), with B, Speeionensis, Hoplites des^ 
hayesii, and Amaltheus bicurvatus. The topmost zone is charac- 
terized by Belemnites minimtts with Inoceramus concentriem 
and 1. sulcatus; it consists of a few feet of mottled days. It 
appears, therefore, that while the lower portions of the Speeton 
Clay are the equivalents of the Wealden and perhaps of the Pur- 
beck beds, the higher portions are the equivalents of the Lower 
Greensand and part of the Gault. In Lincolnshire the upper 
Speeton beds are represented by tibe Carstone and Tealby Lime- 
stone and Clay, and the lower Speeton by the Claxby Ironstone, 
Spilsby Sandstone and lower part of the Tealby clay. A 
similar faunal horizon is recognized in Heligoland and Russia. 

See Cretaceous; Neocomian; Kimeridgian; also G. W. Lamp- 
lugh, Q.J.G.S. (1889), xlv. (1896) I lii.; Rep, Brit, Assoc. (1890); 
A. Pavlow and G. w. Lamplugh, Bull soc. imp, not, Moscow 
(1891), and Q,J,G,S, (1897), Ihi. . a i. ^ . 
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flPEKEi HUGH (165^. X724X English writer and agitator^ 
was a son of George Speke (d. 1690) of White Ladungton^ 
Somerset. The older Sp^ was a member of the Green Ribbon 
Club^ the great Whig organization which was founded in 1675^ 
and was a supporter of the duke of Monmouth, voting for ^e 
Exclusion Bill m 1681. Educated at St John’s College, Oxford, 
Hugh Speke joined the Green Ribbon Club, and in 1683 he was 
put in prison for asserting that Arthur C^pell, earl of Essex, 
another of Monmouth’s supporters, had been murdered by the 
friends of the duke of York. He was tried and sentenced to 
pay a fine, but he refused to find the money, and remained in 
prison for three years, being in captivity during Monmouth’s 
rebellion, in consequence of which his brother Charles was 
hanged at Ilminster. In prison Speke kept a printing-press, 
and from this he issued the Address to all the English Protestants 
in the Present Army, a manifesto written by the Whig divine 
Samuel Johnson (1649-1703), urging the soldiers to mutiny. 
In 1687 he was released, and in 1688 he served James II. as a 
spy in the camp of William of Orange. In December of this 
year a document, apparently official, was found by a London 
bookseller. This called upon the Protestants to disarm their 
Roman Catholic neighbours; it was freely circulated, and much 
damage was done to property in London before it was found that 
it Avas a forgery. It appears to have been the work of Speke, 
although this was not Imown until 1709, when he asserted his 
authorship in his Memoirs of the Most Remarkable Passages and 
Transactions of the Revolution, He afterwards issued these 
memoirs with modifications as The Secret History of the Happy 
Revolution in 1688 (1715). After imploring both Anne and 
George I. to reward his past services, Speke died in obscurity 
before 1725. 

SPEKE, JOHN HANNING (1827-1864), English explorer, 
discoverer of the source of the Nile, was bom on the 4th of May 
1827 ai Jordans near Ilminster, Somersetshire. On his father’s 
side he descended from the ancient Yorkshire family of Espec, 
a branch ot which migrated to Somerset in the ijth century. 
His mother was a Miss Georgina Hanning, of Dillington Park, 
Somerset. Through his mother’s influence with the duke of 
Wellington he obtained a commission in the Indian Army, which 
he entered in 1844. He served in Sir Colin Campbell’s division 
in the Punjab campaigns, and acquired considerable repute 
both as a soldier and as a sportsman and naturalist. When on 
furlough Captain Speke had explored portions of the Himalay^, 
had crossed the frontier into Tibet and mapped part of its 
south-western districts; but his attention was at on early date 
turned to the great problems of African geography, ^d in . 1854 
he began his brief and brilliant African career by joining Captain 
(afterwards Sir) Richard Burton in an expedition mto the interior 
of Somaliland, the incidents of which are narrated in Whai led 
to the Discovery of the Source of the Nile (London, 1864). In 
April 1854 the expedition was attacked by Somalis near Berbera, 
one officer being killed^ Burton slightly, and Speke severely 
wounded. Invalided home, Speke shortly afterwards volunteered 
for the Crimea and served during the war with a regiment of 
Turks. In 1856 he accepted an invitation from Burton to join 
an expedition to verify the reports as to the existence of great 
lakes in east central Africa, and especially to try and find Lake 
Nyassa. The route to Nyassa was closed by the Arabs, and the 
travellers left Zanzibar in June 1857 by a more northerly route, 
which brought them by November to a pl6u:e called Kaz 4 in 
Unyamwezi. , Here they learnt from an Arab trader that further 
inland were three great lakes-^and Speke leapt to the conclusion 
that the most northerly of the three would prove to be the source 
of the Nile. Continuing westward in January 1858 the travellers 
leached Lake Tanganyika, of which m^e a {«rtial explora- 
tion, Speke marking on his map the mountains which close m the 
lake to the north, “ Mountains of the Moon.” By June they were 
back at and here Speke induced his chief, who was ill, to 
allow him to attempt to reach the northern lake.; Marching 
north for twenty-five days, on the 30th of July Speke reached a 
creek, along vdiidi he travelled till, on the 3rd of Au^t, he saw it 
open «p into the waters of a lake estoiding iMxrthwd to the 


horizon. He no longer doubted that this lake-^the Victaria 
Nyanza— was the source of the Nile. Returning to 
(August 25) he made known his discovery to Burtcm,'Who did 
not believe Speke’s theories. The explorers reached Zanzibar 
early in 1859, Speke hastened back to England in advance of 
his comrade, and at once made public his discoveries and con- 
clusions. Despite the scepticism of his fellow-traveller and many 
geographers, he secured the support of Sir Roderick Murchison, 
president the Royal Geo^phical Society, under whose 
direction a new expedition, esmressly intended to solve the Nile 
problem, was fitted out. Of this ei^edition Speke had the 
command, his only European companion being Captain (after- 
wards Colonel) J. A. Grant (q.v.). The expedition, over aoo 
men all told, started from Zanzibar in October x86o and reached 
Kaz6 on the 24th of January x86i. Despite illness and the 
hostility and extortions of the natives the Victoria Nyanza 
was again reached, at its south-west comer, in October 1861 4 
Following the western shores of the lake Speke crossed Ike 
Kagera on the x6th of January 1863, and arrived at the capital 
of Uganda on the X9th of February following. Here he was de- 
tained by the king, Mtesa, for some months, but at last prevailed 
on the chief to furnish him with guides, and on the 28th of July 
Speke stood at the spot where the Nile issued from the lake. The 
great discovery was made, the problem which had baffled all 
previous efforts— extending over 2000 years — was solved. The 
troubles of the travellers were, however, by no means over; 
with difficulty they obtained permission to enter Unyoro, and 
with difficulty were allowed to leave, without being permitted to 
visit another large lake (the Albert Nyanza) of whose existence 
and connexion with the Nile they learned. As far as possible 
Speke and Grant followed the course of the Nile, and on the 3rd 
of December came in touch with the outside world once more, 
striking in 3® xo' 37’' N. an outpost established at the request 
of John Petherick, British consul at Khartum, who had been 
charged with a mission for the relief of the explorers. On the 
15th of February 1863 they arrived at Gondokoro, the Egyptian 
post on the Nile marking the limit of navigability from the norths 
At Gondokoro they met Sir Samuel (then Mr) Baker, generously 
giving him the information which enabled him to discover the 
Albert Nyanza. From Khartum Speke telegraphed to London 
the great news that the Nile had been traced to its source, and 
on his return to England he was received with much enthusiasnu 
In the same year (1863) he published his Journal of the 
covery of the Source of the Nile, a work full of geographical, 
ethnological and zoological information, and written in a frank, 
attractive style. The accuracy of his observations and the 
correctness of his main deductions have been since abundantly 
justified. But as Speke had not been able to follow the Nile the 
whole way from the Victoria Nyanza to Gondokoro, and as the 
part played in the Nile regime by the Albert Nyanza was then 
unknown, Burton and others remained unconvinced, and Speke’s 
conclusions were criticized in The iVilf JBojm (1864), a joint pr(> 
duction of Burton and James McQueen; it beii^ argued in this 
work that Tanganyika was the true Nile source. It was arranged 
that Speke should meet Burton at the meeting of the geographi- 
cal section of the British Association at Bath on the x6th of 
September and publicly debate the question of the Nile source^ 
On the previous afternoon Speke was out partridge shooting at 
Box, near Bath, 3 ii getting over a low stone wall he laid down 
his gun at half cock. Drawing the weapon towards him by the 
muzzle one barrel exploded and^ entered bis chest, inflicting a 
wound from which Speke died in a few minutes. A gpnito 
obelisk to his memory was erected by public subscription m 
Kensington Gardens, 

See, besides the worics znentioned. Sir R, F, Bi^n, 

Regions of Central Africa (Londa^ J^)i* J* A. 
aaross Africa (London, 1864) j T. jS. Murray ^d A. S. /white, Str 
Samuel saker: a Memoir (London, 1895); TwTimss (Stnl xy wd 
19. X864); SirH. H. Johnston, Tl»i Nils (London, B;di'tx 9 o 3 ])* 

KPISXDIG BSE,amatch in wUck two sides contest }n accuracy 
of spelling. The custom, an old one, revived in the schools 
a m United States about m year 187^ and rapixBy spnad 



634 SPELLQ^SEBNGER^ 


thKDDghottfttthetouati^y and itoOreatBiitain^ enjoying {artaferr 
ysaxs m extraoudkiary vogue, mot cm^ in schools, but in all 
cksses and agesi of society. In the United States inter-city and 
inteF'^state mutches were not unknown. According to the 
generally recognised rales a competitor who misspelled a word 
retiresd, and the match was won by.tlie side having the greatest 
miinbar naf serrvivors at the close. The use of the word bee 
as aniassemblage of persons for the purpcMso of joint work or play 
originated in America in colonial times, and was taken ifrom the 
labour of the bees of a hive. Familiar examples of it are hushing^ 
b€$ and quiltin%-bBey assomblages of villagers for the purpose of 
helping a neighbemr with the husking of the com or his wife with 
her quilt-making, 

SP£LLO (anc. Hispellum, q.v.), a town of Umbria, in the 
province of Perugia, from which it is sa m. S.£. by rail, 1030 ft. 
above sea-level. Pop. {1901), 5571. It is picturesquely situated 
on the slope of a mountain. The CappcUa BagHoni in the 
church of S. Maria Maggiore contains some of Pinturicchio's 
finest frescoes (1501), ‘' The Annunciation,'' " The Adoration ' 
and " Clirist in the Temple.'’ The rich background with gold 
decoration in relief is characteristic. There is also a late altar- 
piece by Perugino( 1531} and a fine early Renaissance canopy by 
Rocco da Vicenza (1515). In the sacristy is a crucifix in silver 
by Paolo Vanni of Perugia (1398). The holy- water basin is 
formed of a sepulchral cippus of the Roman period. S. Andrea 
contains a largo altarpiece by Pinturicchio (1508), upon which 
a letter from G. Baglioni to the artist is painted. 

s<*0 G. ITrhim, in L^AvU (1^97), ii. 367 sqq., (1898) lii. 16 sqq. 


SPELMAN, SIR HENRY {c. 1564-2641), English antiquary, wa.s 
the eldest son of Henry Spelman, of Congham, Norfolk, and the 
grandson of 5 ^ir John Spelman (r. 1495-1544), judge of the king’s 
bench. Born probably in 1564, he was educated at Walsingham 
School, and proceeded in 1580 to Trinity College, Cambridge, 
where he took his degree in 1583. His father had died in 1581, 
and on Spelman devolved the management of the family estates, 
He became a inembw of Lincoln’s Inn, but in 1590 he returned 
to Norfolk, where he married Eleanor I’Estrangc. He became 
guardian to his brother-in-law, Sir Hamon TEstrange, on whose 
property at } lunstanton he resided for some time. 11 e occupied 
himself with the history and antiquities of bis native county, 
writing an account of Norfolk for John Speed’s Theatre oj Great 
Britaine, He belonged to the Society of Antiquaries, of which 
Sir Robert Cotton and William Camden were also members. 
The society gradually declined, and Spelman’s efforts to revive it 
in 1614 were frustrated by James I. Having bought in 1594 the 
remainder of the two leases of two abbeys of which the Crown 
wiks the lessor, he became involved in prolonged litigation over 
them, and a judgment given against him by Bacon makes it 
interesting to find Spelman subsequently among the petitioners 
who alleged corruption against the lord chancellor. His 
experience in this process no doubt combined with a scandal 
connected with a church and parsonage in the possession of his 
uncle Fnincis Sanders to occasion his pamphlet De non tefner- 
andis r(?rirn!w(i6i3-i6r6),' which induced many lay owners of 
ecclesiastical spoils to make restitution, and Spelman himself 
acted accordingly. This tract led up to his History and Fate 
of Sacrile^e^ which was in the hands of the printer when the 
Great Fire broke out, Ihe book was supposed to have perished, 
but diuhop Gibson discovered part of it in the Bodleian Library. 
It was prihted, not, however, under his editorship, in 1698, with 
the' statettieBt on the title-page that it was “ wrote in 1633.” 
Spcfmiain nad conceived the idtia of a work on the foundations of 
•English 'based on early Charters and records, but finding 
that there were no adequate means of determining the exact 
meanii^vof the Anj^-Saxofi .and Latin law terms employed in 
the documents, tt began tb coinp^le 4 glossary, the first whime 
of which, AraJmeotafp/a in iktdurn^ glossarii^ was published at hiS 
own icxpense in s 6 :i 6 i Mt continued to work, at the aubject 
until A second yduip?, fHossarium archqiiiiQgicum (1604), 
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ngni Angliae, quue db ingresSu Guliekm /. Usqudlad \mimm 
Honum Henry 111, eiila sunt was published by David Willdm 
in his Le^es an^sm(mcae{iX2i). Spehnan’s most important 
Concilia i dureta^ leges^ consiituHones in re eccksiarum’ 
orbis Iritannici, is an attempt to place English tchurcli history 
on a basis of genuine documents. The first volume, which 
occupied him seven years, came down to 1066 and Wiis published 
in 1636. A second volume was edited by Sir William Dugdale 
in 1664. Spelman entered parliament as member for Castle 
Riang in 1597, and in 1604 was high sheriff of his county. In 
1612 he settled in London near his friend Sir Robert Cotton. In 
1617 he served on a commission to inquire into disputed Irish 
estates, and later took part in three legal inquiries into the 
exactions levied on behiilf of the Crown in the civil and ecclesias- 
tical courts. He was member of parliament for Worcester in 
1625. In 1637 he ])ecamc treasurer of the Guiana Company, 
and he was also an energetic member of the council for New 
England. Jlis general servicas to the state were recognized in 
1636 by a gift of money, and two years later by the offer of the 
mastership of Sutton’s I-Io.spital, Charterhouse. He died in 
London in October 1641, and was buried in Westminster Abbey. 
His later years had been spent in the house of his son-in-law^ 
Sir Ralph Whitfield. 

His son, Sir John Spelman (1594-1643), also gained a reputa- 
tion as a scholar and imtiquary. He was knighted in 1 641 and 
served the king actively at the beginning of the Civil War. He 
edited from MSS. in his father’s library Psalterhmi DavidU 
latino-saxonicum vetus (1640), and wrote a Life of Alfred the 
Great which was translated into Latin and published in 1678. 

Kt'lmiind Gibson, bishop of London, pnblishfd in 1723 TJte English 
Works of Sir Henry Spvlman^ KL, Puhlib/icd 111 his Lifetime; together 
with his Posthuiuous works relating to the Laws and Antiquities of 
England, The first section contained Vc non Tcmcrandis ErelcsiiSf 
already mentioned; The Larger Treatise concerning Tythes, first 
published in De sepultura; and Villare anglicum, or a View, 
of the Towns of England; while the second included 7 he Original ^ 
Growth y Propagation and Condition of Pends and Tenuies by Knight- 
servUe in England, wTiticn in 1^39; 2 wo Discourses: i. Of the Anoinii 
Government of England, ii. Of Parliaments; The Original of the Pout 
Terms of the Year, written in 1614 and first printed in 1684; Icenia, 
a Latin description of Norfolk, and some other treatises. This 
was a revi.scd edition of an cai'lior collection (109S), ajid contained 
a life of tho author, based chiefly on the autobiographical matttT 
prefixed to tho Glossary of 1626, and two additional paners, Of the 
Admiral Jurisdiction, and the Officers thcreofy and Of Anticnt J^eeds 
and Charters, Wilkins's edition of his Concilia was edited by A. W. 
Haddan and W. Stubbs in 18O9-1873. 

SPENCE, THOMAS (1750-1814), inventor of a system of land 
nationalization, was born at Newcastle-on-Tyne on the 21st of 
June 1750, the son of a Scottish netmaker and shoemaker. 
A dispute in connexion with common land rights at Newcastle 
impelled him to the study of the land question. His scheme 
was not for land nationalization proper, but for the eslabliah- 
ment of self-contained parochial communities, in which rent 
paid to the corporation, m which the absolute ownership of tlie 
land was vested, should be tlie only tax of any kind. His 
pamphlet, The Meridian Sun of Liberty , which was first hawked 
in Newcastle, appeared in London in 1793; it wasreissu^ by 
Mr H. M. Hyndman under the title of The Natiomlization of 
the Land in rjjs Spence presently left Newcastle 

for London, where he kept a bookstall in High Holborn. In 
1784 he spent six months in Newgate gaol for the publication 
df a pamjAlet distasteful to the authoritios, and in he was 
sentenoed to twelve months’ imprisonment for seditious libel, 
in connexion with his pamphlet entitled The Restorer of Society 
to its Haturd State, HediedmLondononthe;8thof Se^ember 
1814. His admirers formed la “ Society of Spenoean Phiteiv- 
throputs,” of which someaccoufit k given in Harriet Martineau’s 
Enghmi during the Thirty' Yean' Feaee, 

also Davenport, Xi/k, WriHngs and Principles of Thomas 
Spems i^ndm, 3856). 

'SPENOER, HEnnr (1820-1903), English pliiiosopher, 
was born at Deity on the .27th April 1810. His lather, 
WiUkm was a. scfiuiolfttastcr, inxfl .hdrqiarait^ 

rdttgknis familiftriskd him with the jdocismeattf idat 





MeUiodifits and Quakers, declined an o&w ifrom his umcle, 
the ^ev. Thoinas Spencer^ to send him to .Cambridge^ and so 
was practically self -taught . During 1837-1 846 he was employed 
as an engineer on the London & Birmingham railway^ 1848-1853 
as sub-editor of the. EconomisL From about this time to r86o 
he contributed a large number of articles to the Wssiminskr 
kevieWf which contain the first sketches of his philosophic 
doctrines. He also published two larger workSi Smal Statics 
in 1850, and Principles of Psychology in 1855. In i860 he sent 
out the syllabus of his Synthetic Philosophy in ten volumes, 
and in spite of frequent ill health had the satisfaction of com- 
pleting it in 1896 with the third volume of tlie Principles of 
Sociology, He died on the 8th of December 1903. 

Herbert Spencer’s significance in the history of English 
thought depends on his position as the philosopher of the great 
scientific movement of the second half of the i9lii century, and 
on the friendship and admiration with which he was regarded 
by men like Darwin, G. H. Lowes and Huxley. Spiencer tries 
to express in a sweeping general formula the belief in progress 
w’hich pervaded his age, and to erect it into the supreme law 
of the universe as a whole. His labours coincided in time with 
the great development of liiology under the stimulus of the 
Darwinian tlicory, and the sympathizers with the new views, 
feeling the need of a comprehensive survey of the world as a 
whole, very widely accepted Spencer’s philosophy at its own 
valuation, both in England and, still more, in America. In 
spite of this, however, his heroic attempt at a S3mthcsis of all 
scientific knowledge could not but fall short of its aim. Living 
at the commencement of an epoch of unparalleled scientific 
activity, Spencer could not possibly sum up and estimate its 
total production. To the specialists in sciences which were 
advancing rapidly and in divergent directions to results which 
often reacted on and transformed their initial assumptions, 
Spencer has often appeared too much of a philosopher and defec- 
tive in specialist knowledge. To the technical philosophers, 
wlio strictly confine themselves to the logical collation and 
criticism of scientific methods, he has, contrariwise, not seemed 
philosophic enough. Hence his doctrines were open to damaging 
attacks from both sides, the more so as he always stood aloof 
from the academic spirit and its representatives. It seems 
unlikely, therefore, tliat as a system the SyiUhetic Philosophy 
will prove long-lived; but this hardly detracts from its fruit- j 
fulness as a source of suggestion, or from the historic influence 
of many of its conceptions on the culture of llie age. 

Tliis estimate of Spencerian philosophy may be substantiated 
by a brief survej of its origin and leading characteristics, 
Spencer claims, with some reason, that he was always an evolu- 
tionist. But his notions of what evolution ’* is developed 
quite gradually. At first he seems to have meant by liic word 
only the belief tlmt promess is real, and that the existing order 
of nature is the result ola padual process and not of a “ special 
creation.” In Social Statics (1850) he still regards the process 
Ideologically, and argues after the fashion of Palejy that “ the 
greatest happiness is tlie purpose of creation ” (ch. iii. § i), 
and that to “ gag the moral sentiment ” is “ to baUc creative 
design” (ch. xxxii. § 7). But this phraseolqgy soon dis- 
appears, without his considering how, in default of some sort 
of teleology, it is legitimate to treat the world’s history as a 
process. In The Development Hypothesis (1852) he objects 
strongly to the incredibility of the special creation of the royiiad 
forms of life, without, however, suggesting how development 
has been effected. Hn Progress^ its Law and Cause he 
adopted Von Baer’s law, that the development oi the individu^ 
proceeds from the homogieneous to the heterogeneous. This.ia 
at once ponnected w^th the nebular hvpothe^vapd subsequently 
“ deduced from the ultimate law of the ** p^iistence of iorce,” 
and finallv supplemented by a cpun^-pcoces» of, dUsQiutian, 
all of which app^ to %)encer ^ tha addition af Yon 
Ba,^’s law to. a .that wpjf in.hatnmny ii^th k,” 

It 13 clear,. ^ Wtnw .of 
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by (adding natural .selactiaaao the direct adaptatkm by vae aad 
disuse, and so luggestaing an iiUeUigible method of fuiodocmg 
mochficatiojDS in the forms of life. Spencer weloolned the 
Darwinian tlieory, and enriched it. with the phrase aurmal 
of the fittest but he did not give up the (Lamarckian) behef 
in thoihereditary transmission of the modifications of organisms 
by the exercise of function. Shortly afterwards (i860) he sent 
out the prospectus of a systematic eKpoaitioh of his Synthetic 
Phiiosof^y, of which the first volume, Prnuipies, appeared 
in 1862. This work is divided into twopeurtsj the first intended 
to show that while ultimate ntetaphysical questions <are insoluble 
they compel to a recognition of an inscrutable Power behind 
phenomena which is called the Unknowable; the second devoted 
to the formulation and illustration of the Law of Evolution. 
In the first part Spencer’s argument rests on Mansel’s Limits of 
Religious Thought and Hamilton’s “ philosophy of the con- 
ditioned” (and so ultimately on Kant), and tries to show that 
alike in scientific and religious thought the ultimate terms 
“ inconceivable ” (not by him distinguished from ” unimagin- 
able ”). In science, the more we know the .more ^tensive “ the 
contact with surrounding nescience.” In religion the really 
vital and constant element is the sense of mystery. This is 
illustrated by the difficulties inherent in the conception of Cause, 
Space, Time, Matter, Motion, the Infinite, and the Absolute, 
and by the relativity of knowledge,” which precludes know- 
ledge of the Unknowable, since ” thinking is relationing.” 
Yet the Unknowable may exist, and we may even have an 
“ indefinite knowledge ” of it, positive, though vague and 
extralogical. Hence both science end religion must come to 
recognize as the most certain of all facts tliat the Power which 
the Universe manifests to us is utterly inscrutable.” Thus to 
be buried side bv tide in the Unknowable constitutes their final 
reconciliation, as it is the refutation of trreligion which consists 
of a lurking doubt whether the Incomprehensible is really 
incomprehensible.” 

Such are the foundations of Spencer's metaphysic of the 
Urinowable, to whicli he resorts in all the fundamental dilficui* 
ties which he subsequently encounters. Whatever its affinities 
with that version of ” faith ” which regards it as antagonistic to 
knowledge, it can hardly be deemed philosophically satis- 
factory. A failure to solve the problems of metaphysics must 
always remain a failure, in spite of all protestations that ii.was 
inevitable; and it in nowise justifies an advance to so seif- 
contradictory an asylum ignorantiae as the Unknowable. In 
the edition of his First PrincipleSf published in 1900, Spencer 
adds a ” postscript ” which shows some consciousness of the 
contradiction involved in his knowledge of the Unknowable 
and finally contends that his account of the Knowable in part ii. 
will stand even if part i. be rejected. Even this, however, 
understates the case, seeing that a really inscoatable Unknow- 
able would destroy all confidence in the order of nature and 
render all knowledge entirely precarious. 

In part ii. Spencer recognizes isuccessively likenesses ami 
unlikenesses among phenomena (the effects of the Unknowabile), 
which are segreg^ied into manifestations, vivid (object, noiip* 
ego) or (subject, ego), and then into space andtime^matter 

and motion and force, of which the last is symboilized for us by 
the experience of resistance, and is that out of which our ideas 
of matter and motion are built. Hence the iPersistence of Force 
is the ultimate basis of knowledge. From it.i^enoer procrada 
to dedu(Kiithe .indestri»ctibi]iiy of matter end eniargy, the equiva- 
lence and ti^imfOiaimtion iforcea, the necessity of a rhythm,, 
of Evolution integration; of onattor with conoomitaxit 
, of .motion) and Dissdkttion, and tfinally reaches the 
statement of the Low of EvoHitioaas hytoegmtion of matter 
and dktipatioa of snotion, during whidi the 

matter, passes firom an. indefituto iileoharent homogeneity to a 
definite aoherent .haterqgenekyip^and^dui^iilg whichiithasreitahxed 
motion ' undergoeB a ponidlti fimntidnisatibife/^ Sliis procem 
oi avobution 4$ doa to (iaotfdHliliy 'ofiahn) hnmoges^ 
th# ;*anMkiplmtiQn of^efieictsir and tMr!^^eigNlgfttion,” 
tioii»)8.iuitil itftceiam joioonifd^ fioMittr 
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or later, however, the reverse process of Dissolution, with its 
absorption of motion and disintegration of matter, which 
indeed has always been going on to some extent, must prevail, 
and these oscillations of the cosmic process will continue with- 
out end. 

It appears, therefore, that Spencer ultimately describes the 
Knowable in terms of the mechanical conceptions of matter 
and motion, and that this must give a matmalistic colouring 
to his philosophy. There are, however, other flaws also in his 
procedure. The presence of F orce, i,e, his version of the methodo- 
logical assumption of constancy in the quantitative aspects 
of phenomena, seems a very unsuitable basis for a philosophy 
of progress. To such a philosophy a consideration of the 
conditions, if any, under which progress can be conceived as 
ultimately real, seems a necessary preliminary, which Spencer 
omits. He also assumes that ** Evolution ” is a real, nay, an 
ultimate law of nature, but his evidence only goes to show that 
it is a result, in some cases, of the complex interaction of laws, 
which, like Rhythm, Segregation, &c., are in their turn only 
tendencies, and may be, and often are, counteracted. By the 
afterthought of a “ dissolution ** process (and ed. of First 
Principles) Spencer in a way admits this, but introduces fresh 
difficulties as to its relation to “ Evolution.” If the two pro- 
cesses go on together both are tendencies, and whether there 
is on the whole progress or not will depend on their relative 
strength; neither can be universal, nor the ” law ” of cosmic 
existence, unless its coexisting rwal is re^rded as essentially 
secondary. But if so it ceases to be avmlable as evidence of 
a coming reversal of the dominant process. If, on the other 
hand, the processes are strictly alternative, a world which ex 
hypothesi exemplifies the one can never justify us in inferring 
the other. Spencer appeals alternately to the ** instability of 
the homogeneous ” and the impossibility of complete equilibra- 
tion to keep up the cosmic see-saw, but he can do so only by 
confining himself to a part of the universe. A world wholly 
homogeneous or equilibrated could no longer change, while so 
long as a part only is in process, the process cannot be repre- 
sented as universal. Again, an infinite world cannot be wholly 
engaged either in evolution or in dissolution, so that it is really 
unmeaning to discuss the universality of the cosmic process until 
it is settled that we have a universe at all, capable of being con- 
sidered as a whole. In the last resort, therefore, Spencer fdls 
to deduce philosophically not only the necessity of progress, 
but also its compatibility with the evolution-dissolution oscilla- 
tion, and even the general possibility of conceiving the world 
as a process. In other words, in spite of his intentions he 
does not succeed in giving a metaphysic of evolutionism. 

In the Principles of Biology the most notable points are the 
definition of life as the continuous adjustment of internal 
to external relations, and the consequent emphasis on the need 
of adapting the organism to its environment. This exaggerates 
the passivity of life, and does not sufficiently recognize that the 
higher organisms l^geiy adjust external to internal relations 
and adapt their environment to their needs. His universal 
process of Evolution seems to give Spencer a criterion of 
” higher ” and “ lower ” “ progression ” and ” degeneration,” 
independent of the accidents of actual history, and unattainable 
by strictly Darwinian methods. The higher (at least in times 
of ” evolution ”) is the more complex and differentiated, whether 
k mvariably survives or not. On the other hand, he advances 
too easily from the maxim that function is prior to, and makes, 
structure to the conclusion that the results of use and disuse 
‘ are therefore immediately ineamated in structural adaptations 
capable of hereditary transmission. This inference has involved 
him in much controversy with the ultra-Darwinians of Weis- 
mann’s school, who deny the possibility of the inheritance of 
acquired characteristics aho^her. And though Spencer’s 
general position— that k is aUurd to suppose that organisms 
after being modified by? their life should ^ve birth to offspring 
showingjno traces of sueb modifications— seems the more philo- 
sophic,' yet it does nbt dispose of the facts which go to show that 
maUM the«dtdicii6e(far the direct transmission of adaptations 


HERBERT 

is illusory, and that beings are organised to minimize the effects 
of life on the reproductive tipues, so that the transmission of the 
effects of use and disuse, if it occurs, must be both difficult and 
rare — far more so than is convenient for Spencer’s psychology. 

In his Principles of Psychology Spencer advocates the genetic 
explanation of the phenomena of the adult human mind by 
reference to its infant and animal ancestry. On the funda- 
mental question, however, of the psychophysical connexion 
and the derivation of mind from matter, his utterances are 
neither clear nor consistent. On the one hand, his whole formu- 
lation of Evolution in mechanical terms urges him in the direc- 
tion of materialism, and he attempts to compose the mind out 
of homogeneous units of consciousness (or ” feeling”) ” similar 
in nature to those which we know as nervous shocks; each of 
which is the correlative of a rhythmical motion of a material 
unit or group of such units ” (§ 62). On the other hand, when 
pressed by his disciple, Fiske {Outlines of Cosmic Philosophy, 
li. p, 4^), he is ready to amend nervous into psychical shocks, 
which is no doubt what he ought to have meant but could not 
say without ruining the illusory bridge between the psychical 
and the physiological which is suggested m the phrase ‘‘nervous 
shock.” And he admits (§ 63) that if we were compelled to 
choose between translating mental phenomena into physical and 
its converse, the latter would be preferable, seeing that the 
ideas of matter and motion, merely symbolic of unknowable 
realities, are complex states of consciousness built out of units 
of feJing. But easiest of all is it to leave the relation of 
the unknowable ‘‘substance of Mind” to the unknowable 

substance of Matter ” (substance he throughout conceives 
as the unknowable substrate of phenomena) to the Unknowable, 
as he finally does. To the theory of knowledge Spencer con- 
tributes a ” transfigured realism,” to mediate between realism 
and idealism, and the doctrine that ” necessary truths,” acquired 
in experience and congenitally transmitted, are a priori to the 
individual, though a posteriori to the race, to mediate between 
empiricism and apnorism. It has already been explained, 
however, that the biological foundations of the latter doctrine 
are questionable. 

In the Principles of Sociology Spencer’s most influential ideas 
have been that of the social organism, of the origination of 
religion out of the worship of ancestral ghosts, of the natural 
antagonism between nutrition and reproduction, industrialism 
and warfare. Politically, Spencer is an individualist of an 
extreme laissez faire type, and it is in his political attitude that 
the consequences of hiis pre-Darwinian conception of Evolution 
are most manifest. But for this he would hardly have estab- 
lished so absolute an antithesis between industrial and military 
competition, and have shown himself readier to recognize 
that the law of the struggle for existence, just because it is 
universal and equally (though differently) operative in ev^ 
form of society, cannot be appealed to for guidance in deciding 
between the respective merits of an industrial or military and 
of an individualist or socialist organization of society^. 

In the Principles of Ethics Spencer, though rel3dng mainly 
on the objective order of nature and the mtrmsic consequences 
of actions for the guidance of conduct, conceives the ethical end 
in a manner intermediate between the hedonist and the evolu- 
tionist. The transition from the evolutionist criterion of sur- 
vival— which in itself it is difficult to regard as anything but 
non-moral— to the criterion of happiness is effected^ by means 
of the psychological argument that pleasure promotes function 
and that living beings must, upon pain of extinction, sooner or 
later take pleasure in actions which are conducive to their 
survival. Hence pleasure is, on the whole, good, and asceticism 
reprehensible, although in man’s case there has arisen (owing 
to the rapidity of evolution) a certain derangement and diver- 
gence between the pleasant and the salutary (§ 39). Never- 
theless pleuure forms an inexpugnable element ” of the moral 
aim (§ z6). Conduct being the adjustment of acts to ends, 
and good conduct that which is conducive to the preservation 
of a pleasurable life in a society so adjusted that each attains 
Ittppiness without impeding that of bthers, life dm be 
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considered vcduable only if it conduces to happiness. On the 
other hand; life must in the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness. 
This is the refutation of pessimism, which ultimately agrees with 
optimism in making pleasure the standard of value. In this 
reasoning Spencer appears to have overlooked the possibility 
of an expansion of the ethical environment. If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress. Complete 
adaptation to m infinitely receding ideal is impossible, and 
relative adaptation depends on the distance between the actual 
and the ideal. Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “Absolute Ethics’* and the standard for discerning 
the “least wrong” actions of relative ethics. He conceives 
it as a state of social harmony so complete that in it even the 
antagonism between altruism and egoism will have been over- 
come. Both of these are original and mdispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympatliy with it. And so in tlie 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed. In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of tine moral consciousness. 
Originally the socially salutaiy action was in the main that 
which was enjoined on the mdividual by his political and 
religious superiors and by social sentiment; it was also in the 
main that to which his higher, more complex and re-representa- 
tive feelings prompted, jftence the fear with which the political, 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive element in the feeling 
of obligation. Its authoritativeness depends on the intrinsic 
salutarmess of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes. Hence Spencer con- 
cludes that the sense of duty is transitory and must diminish 
as moralization increases. In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not furnished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy. 

After completing his system (1896) Spencer continued to revise 
it, and brought out new editions of the Biology (1 898-1 8jp9) and 
First Principles (1900). The dates of his cliief works are as mllows : 
1842, letters to the Nonconformist ^ ** The Proper Sphere of Govern- 
ment/* 1850, Social Statics, 1852, The Theory of PoptUaiitm 
fcf. part \i. of Biologyjt "The Development Hypothesis" (in 
£55ay5, vol, i.). 1853, The Universal Postulate (cf. Psychology, part 
vii.). 1854, ** The Genesis of Science " (in Essays, vol. ii.). 1835, 
Principles of Psychology, (i voL). 1837, Progress, its Law and 
Cause (Essays, vol. i.). 1838, Essays (containing most of his con- 
tributions to the Westminster Review, 1863, vol. ii.; 188^ vol. iii.). 
1861, Education: Intellectual, Moral, Physical, 1862, First Prin- 
ci^es (2nd ed., i86;r; 6th, 1900). X864-Z867, Principles of Biology’ 
{2 vols.). 187a, Principles of Psychology (and ed., in 2 volsj, 1873, 
The Stisdy of Sociology, 1876, vol. i., The Principles of Sociolo^*, 
vol. ii.. Ceremonial Institutions, 1879, Political Institutions, 1882; 
vol. iii., Ecclesiastical Institutions, 1885, completed 1896. 1879, 
The Data of Ethics (part i. of Princes of Ethics in 2 vols.; 

iv.. Justice, 1891 ; parts ii. and iii., IndttcHons of Ethics and 
Ethics Of Individual Life, 1892; parts v. and vi., Negative and Positive 
Beneficence, 1893). 1884, Man versus the State, 1886, Factors of 
Organic Evolution, 1893, Inadequacy of Natural Selection, 1894, 
A Rejoinder to Professor Weismann and Weismannism once more, 
X897, Fragments, X902. Facts and Comments, An Autobiography 
in 2 voIb. appeared posthumously in 1904. For a full bibliography 
of his works see VC H. Hudson's Introduction to the Philos^hy of 
Herbert Spencer (up to X893} ; and for a useful summa^ of his chief 
doctxines W Spencer himself, his preface to Collins’s Epitome of the 
Synthetic Philosophy, He mso supervised the compilation of a 
comprehensive series of volumes by various writers on Descriptive 
Sociology f of which by i88x eight parts on different racial areas had 
been published (at a loss to him of ^3230) as the result of fourteen 
years of labour. He then suspended this undertaking, but resolved 
that at his death it should be continued at the cost of his estate. 
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In his will he appointed trustees, who were to entrust the supervision 
to Mr H. R. Tedder, librarian of the Athenaeum Club; and the 
work was resumed according^ after his death, five moib parts 
being arranged for, one of whida was published in 1910. 

(F.C.S.S.) 

SPENCER, JOHN CHARLES SPENCER, Ski> Earl (1782- 
1845), S^nglish statesman, better known by the courtesy title 
of Lord Althorp, which he bore during his father’s lifetime, was 
the son of George John, 2nd Earl (1758-1834), grandson of 
John (1734-1783), created ist Earl Spencer m 1765, and 
great-grandson of Charles Spencer, 3rd Earl of Sunderland. 
His father served in the ministries of Pitt, Fox and Grenville, 
and was first | lord of the admiralty from X794-1801; and 
his interest in literature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sunder- 
land, which he developed into the finest private library 
in Europe; his wife, the eldest daughter of the ist Earl 
Lucan, was conspicuous in London society for her gaiety and 
brightness. Their eldest son, John Charles, was bom at S^ncer 
House, London, on the 30th of May 1782. In x8oo he took 
up his residence at Trinity College, Cambridge, and for some 
time applied himself energetically to mathematical studies; but 
he spent most of his time in hunting and racing. Almost im- 
mediately after taking his degree in 1802 he set out on a^conti- 
nental tour, which was cut short, after he had passed some months 
in the chief cities in Italy, by the renewal of war. Through the 
influence of Pitt’s government he was returned to parliament 
for the borough of Okehampton in Devonshire in April 1804, 
and, although he vacated his seat in February 1806, to contest 
the imiversiW of Cambridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly beaten), he was elected in 
the same month for St Albans, and appointed a lord of the 
treasury. At the general election in November 1806, he was 
elected for Northamptonshire, and he continued to sit for the 
county until he succeeded to the peerag:e. His tastes were then, 
as ever, for country life, but his indignation at the duke of 
York’s conduct at Horse Guards led him to move a resolu- 
tion of the House of Commons in 1809 for the duke’s removal 
from his post. For the next few years after this speech Lord 
Althorp occasionally spoke in debate and always on the side of 
Liberalism, but from 1813 to 1818 he was osify rarely in the 
House of Commons^ His absence was partly due to a feeling 
that it was hopeless to struggle against the will of the Tory 
ministry, but more particularly to his marriage on the 14th of 
April 1814, to Esther, only daughter of Richard Acklom of 
Wiseton Hall, Northamptonshire, who died in childbirth, x8i8. 
In X819, on his return to politick life after her death, and for 
many years after that date he pressed upon the attention of the 
house the necessity of establishing a more efficient bankruptcy 
court, and of expediting the recovery of small debts; and 
he saw both these reforms accomplished before 1825. During 
the greater part of the reign of Geoige IV» the Whigs lost their 
legitimate influence in the state from their want of coherion, 
but this defect was soon remedied in 1830 when Lord Althorp 
was chosen their leader in the lower house, and his capacity for 
the position was proved by experience. When Lord Grey’s 
administration was formed at the close of the year the chw- 
cellorship of the exchequer combined with the leadership of the 
House of Commons was entrusted to Lord Althorp, and to him 
more than to any other man, with the exception of the prime 
minister and the lord chancellor, may be attributed the success 
of the government measures. The budget, it is true, was a 
failure, but this misfortune was soon ic^otten in the struggles 
over tile Reform Bill. The consideration of the preliminaries 
of this measure was assigned to four ministers, two in the cabinet 
and two outside that body; but their proposals were, after 
careful examination, approv^ or rejected by Lord Griy and 
Lord Althoip before they were brought under the notioe of the 
cabinet WEen the Bill was ready iot introduction to the House 
of Commons its principles were exj^nded by Lord Jdm Russell ; 
but from the commencement of the protracted discussion over 
its details he had the assistance of Lord Al^oip, and after some 
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weeks <rf incessant tnil; which the ph^’-sitjue of Lord John Russel! 
could not sustain’ any longer, the whole responsibility was cast 
on Lord Altborp. To combat the objections of three such 
pertinacious opponents as Croker, Sugden and Wetherell required 
both skill and courage; and in Lord Althorp these qualities were 
found. On one evening he made as many as twenty speeches. 
The Reform Bill was carried at last, and popular instinct was 
right in assigning to the leader of the house a credit only second 
to that earned by Lord John Russell. After the dissolution of 
1833 the V/higs returned to power with augmented numbers; 
but diflFerenres soon showed themselves among both leaders and 
followers, and their majority crumbled away. Their position 
u'as strengthened for a time by triumphantly carrying a new poor 
law bill ; and even their keenest critics would now allow that, 
had the Whig propositions on tithes and church rates been 
carried into effect, many years of passionate controversy would 
have been spared. The ministry of Ix>rd Grey was shattered to 
pieces by difficulties over an Irish coercion bill. Although Lord 
Melbourne became premier (July 14, 1834), the fortunes of the 
ministry rested on Lord Althorp’s presence in the House of 
Commons.'' ‘ 

The death' of the aiiS'Rarl Spencer in November 1834 called 
his son to the upper house, and William IV. took advantage 
of this event to summon a Tory cabinet to his side. The new 
Lord Spencer abandoned the cares of office and returned to 
country Hfe with unalloyed delight. Henceforth agriculture, 
not politics, was his principal interest. He was the first presi- 
dent of the Royal Agricultural Society (founded 1838), and a 
notable cattle-breeder. Often as he was urged by his political 
friends to come to their assistance, he rarely quitted the peaceful 
pleasures which he loved. He died at Wise ton on the ist of 
October 1845, being succeeded as 4th Earl, in default of issue, 
by his brother Frederick (d. 1857). He had held, as a statesman, 
a remarkable position. The Whigs required, to carry the 
Reform Bill, a leader of unstained character, one to whom party 
spirit could not attach the suspicion of greed of office, and 
against Loid Althorp malevolence was powerless. No stronger 
proof of his pre-eminence could be given than the oft-quoted 
saying of Lord Hardinge that one of Croker*s ablest speeches 
was demolished by the simple statement of Lord Althorp that 
he had collected some figures which entirely refuted it, but had 
lost them. The trust which the house put in him then was never 
wanting. 

SP!BNCBR> JOHF POYRTZ SPENCER, 5TH Earl (1835-19x0), 
English statesman, was the son of the 4th Earl and his first 
wife, a daughter of William Stephen Poyntz, of Cowdray Park, 
Sussex. Bom On the 27th of October 1835, educated at 
Harrow and Trinity College, Cambridge, he was a member of 
TOrliament for a few months before he succeeded to the earl- 
dom in December 1857. His long career as a Liberal politician 
dalles from his acceptance of the office of lord-lieutenant of 
Ireland under Cladistone in x86S, a post which he retained until 
1874. When the Liberals returned to power in 1880 he was 
appointed lord president of the council, but in 1882 he entered 
upon a Second term of office as lord-lieutenant of Ireland. 
The three years during which Eari Spencer now filled this 
position was a period of exceptional disorder in Ireland, marked 
by a long series of outrages and conspiracies associated with the 
** Invincibles,'^ but the courage and firmness which he then 
displayed won the admiration of aM, and made his adoption of 
the poliVy of Home Rule in 1885 an event of ccmsiderable 
interest, 1 !a the short Liberal administration Of 1886 he was 
lord-president of the council, and from 1S92 to 1895 ^ 

very capable fltst lord of the admiralty; it is on record that 
Gladstone, on retiring in 1904, woute have Tccommended the 
Queen, if she had consulted him, to summon Lord Spencer to the 
wemiership. From 1902 to 1 905 he was fiie Liberal leader in the 
House of'Lords, ai^l early in 7905, when a change of government 
wasM^ien to be probable, it was thought in some quarters that 
he would be the most ratable Liberal prime minister. But 
tte^ealth broke down at this time, and he took no further 
1^ in he Survived uhtil the t3th of 


August 191a, when he died at AlthOrp. For forty-five years 
the earl was a Knight of the Garter; he was lord-lieutenant of 
Northamptonshire for upwards of thirty years, and he had a 
reputation as a keen and daring rider to hounds. The fine 
library, collected at Althbrp by the 2nd earl, was sold bv him 
for £250,000 to Mrs Rylands, the widow of a Manchester 
merchant, and was by her presented to the city of Manchester* 

Earl Spencer had no children, and his successor was his halL 
brother, Charics Robert Spcnccr (b. 1857), who became the 6tb 
earl. As the Hon. Charles R. Spencer he was one of the parlia- 
mentary representatives for Northamptonshire from 1880 to 
1895 and again from 1900 to 1905, and was vice-chamberiain of 
the royal household from 1892 to 1895, 
pointed lord chamberlain, and in the same year he was raised 
to the peerage as Viscount Althorp. 

SPENCER, WILLIAM ROBERT (1769-1834), English poet 
and wit, was the son of Lord Charics Spcnccr, second son of 
Charles Spencer, 3rd duke of Marlborough and 5th earl of 
Sunderland. He was educated at Harrow and Christ Church, 
Oxford, but left the university without takmg a degree. Spencer’s 
wit made him a popular member of society, but he took no 
part in public life although he numbered among his friends 
leading statesmen like Pitt, Fox and Sheridan. He was an 
accomplished writer t)f ** occasional ” verse, which was warmly 
praised by Scott, by Christopher North and by Byron, who 
placed him in the same rank as Moore, Rogers and Campbell. 
In 1796 he published an English version of Burger’s Leonora, 
and in 1802 he burlesqued German romance in his Urania, 
which was produced on the stage at Drury Lane. Among his 
best-known pieces, which were published in a collection of his 
poems in 1811, were Beth Gelert ** and “ Too Late I Stpyed.” 
He died in poverty in Paris in 1834. In 1791 he married 
Susan, daughter of Count Jenison-Walworth, chamberlain to 
the elector palatine, by whom he had five sons and two daughters. 
One son, Aubrey George Spencer (1795-1872), became first 
bishop of Newfoundland in 1839, being afterwards translated 
to the See of Jamaica. Another son, George Trevor Spencer 
(1799-1866), was in 1837 consecrated second bishop of Madras. 
He published several books relating to missionary work in India; 
on his return to England in 1849 he was appointed assistant 
to the bishop of Bath and Wells, and in i860 became chancellor 
of St Paul’s Cathedral, He married, in 1823, Harriet, daughter 
of Sir Benjamin Hobhouse and sister of Lord Broughton. 

See W. R. Spencer, Poems (London, 1B35), containing a bio- 
graphical memoir; The Annual Register (1834); Alumni Oxonienses 
i 1 j 5 -jS 86 , annotated by J. Foster (4 vols., Oxford, 1891), 

SPENCER, a township of Worcester county, Massachusetts, 
U.S.A., about II m. W, of Worcester. Pop. (1890), 8747; 
(1900), 7627, of whom 1614 were foreign-born; (1910, U.St 
census), 6740. Area, about 34-1 sq. m. The township is 
served by the Boston & Albany railway and by inter-urban 
electric lines. The Richard Sugden Public Librarj'^, founded 
in 1889, had 12,000 volumes in 1908. Bemis Meniorial Park 
and tiie S&mntl Ben^is Monument wore dedicated m 1901 in 
honour of the first settler of Spencer. There are three other 
public parks. Among the township’s manufactures are boots 
and shoes, woollens, muslin underwear, wire and wooden and 
paper boxes. Spencer was a part of the Leicester jgrant; w^ 
first settled in 1721 ; was the ** West Parish of Leicwter ” in 
1744-1753; and in 1753 was incorporated as a township, under 
its present name. In one house in Spencer were bom Elias Howe, 
jun., the inventw of the sewing-machine, and his uncles, 
William Howe, inventor of the '^Hbwe truss ” bridge (see 
Bridges), and Tyler Howe (1800-1880), inventor (in 1855) 
of the spring bed; in 1909 a memorial was dedicated to th^e 
three inventors. 

See Henry M. Tower, Histofical Sbetekes ftUtting t 9 Spmm, 
Mobs, (4 vois., Spencer, t^ox^x^OQ)* 

SFENER, MOIPP JAKOB (1635-1705), Certnan theologian, 
was bom on the 13th of January 1635 R^appoltsweiler in 
Upper Alsace. After a brief stay in the granunar sdiool of 
Coimnr he went to StrasSburg in 1651^ whetehedevoted himself 
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considered vcduable only if it conduces to happiness. On the 
other hand; life must in the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness. 
This is the refutation of pessimism, which ultimately agrees with 
optimism in making pleasure the standard of value. In this 
reasoning Spencer appears to have overlooked the possibility 
of an expansion of the ethical environment. If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress. Complete 
adaptation to m infinitely receding ideal is impossible, and 
relative adaptation depends on the distance between the actual 
and the ideal. Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “Absolute Ethics’* and the standard for discerning 
the “least wrong” actions of relative ethics. He conceives 
it as a state of social harmony so complete that in it even the 
antagonism between altruism and egoism will have been over- 
come. Both of these are original and mdispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympatliy with it. And so in tlie 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed. In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of tine moral consciousness. 
Originally the socially salutaiy action was in the main that 
which was enjoined on the mdividual by his political and 
religious superiors and by social sentiment; it was also in the 
main that to which his higher, more complex and re-representa- 
tive feelings prompted, jftence the fear with which the political, 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive element in the feeling 
of obligation. Its authoritativeness depends on the intrinsic 
salutarmess of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes. Hence Spencer con- 
cludes that the sense of duty is transitory and must diminish 
as moralization increases. In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not furnished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy. 

After completing his system (1896) Spencer continued to revise 
it, and brought out new editions of the Biology (1 898-1 8jp9) and 
First Principles (1900). The dates of his cliief works are as mllows : 
1842, letters to the Nonconformist ^ ** The Proper Sphere of Govern- 
ment/* 1850, Social Statics, 1852, The Theory of PoptUaiitm 
fcf. part \i. of Biologyjt "The Development Hypothesis" (in 
£55ay5, vol, i.). 1853, The Universal Postulate (cf. Psychology, part 
vii.). 1854, ** The Genesis of Science " (in Essays, vol. ii.). 1835, 
Principles of Psychology, (i voL). 1837, Progress, its Law and 
Cause (Essays, vol. i.). 1838, Essays (containing most of his con- 
tributions to the Westminster Review, 1863, vol. ii.; 188^ vol. iii.). 
1861, Education: Intellectual, Moral, Physical, 1862, First Prin- 
ci^es (2nd ed., i86;r; 6th, 1900). X864-Z867, Principles of Biology’ 
{2 vols.). 187a, Principles of Psychology (and ed., in 2 volsj, 1873, 
The Stisdy of Sociology, 1876, vol. i., The Principles of Sociolo^*, 
vol. ii.. Ceremonial Institutions, 1879, Political Institutions, 1882; 
vol. iii., Ecclesiastical Institutions, 1885, completed 1896. 1879, 
The Data of Ethics (part i. of Princes of Ethics in 2 vols.; 

iv.. Justice, 1891 ; parts ii. and iii., IndttcHons of Ethics and 
Ethics Of Individual Life, 1892; parts v. and vi., Negative and Positive 
Beneficence, 1893). 1884, Man versus the State, 1886, Factors of 
Organic Evolution, 1893, Inadequacy of Natural Selection, 1894, 
A Rejoinder to Professor Weismann and Weismannism once more, 
X897, Fragments, X902. Facts and Comments, An Autobiography 
in 2 voIb. appeared posthumously in 1904. For a full bibliography 
of his works see VC H. Hudson's Introduction to the Philos^hy of 
Herbert Spencer (up to X893} ; and for a useful summa^ of his chief 
doctxines W Spencer himself, his preface to Collins’s Epitome of the 
Synthetic Philosophy, He mso supervised the compilation of a 
comprehensive series of volumes by various writers on Descriptive 
Sociology f of which by i88x eight parts on different racial areas had 
been published (at a loss to him of ^3230) as the result of fourteen 
years of labour. He then suspended this undertaking, but resolved 
that at his death it should be continued at the cost of his estate. 
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In his will he appointed trustees, who were to entrust the supervision 
to Mr H. R. Tedder, librarian of the Athenaeum Club; and the 
work was resumed according^ after his death, five moib parts 
being arranged for, one of whida was published in 1910. 

(F.C.S.S.) 

SPENCER, JOHN CHARLES SPENCER, Ski> Earl (1782- 
1845), S^nglish statesman, better known by the courtesy title 
of Lord Althorp, which he bore during his father’s lifetime, was 
the son of George John, 2nd Earl (1758-1834), grandson of 
John (1734-1783), created ist Earl Spencer m 1765, and 
great-grandson of Charles Spencer, 3rd Earl of Sunderland. 
His father served in the ministries of Pitt, Fox and Grenville, 
and was first | lord of the admiralty from X794-1801; and 
his interest in literature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sunder- 
land, which he developed into the finest private library 
in Europe; his wife, the eldest daughter of the ist Earl 
Lucan, was conspicuous in London society for her gaiety and 
brightness. Their eldest son, John Charles, was bom at S^ncer 
House, London, on the 30th of May 1782. In x8oo he took 
up his residence at Trinity College, Cambridge, and for some 
time applied himself energetically to mathematical studies; but 
he spent most of his time in hunting and racing. Almost im- 
mediately after taking his degree in 1802 he set out on a^conti- 
nental tour, which was cut short, after he had passed some months 
in the chief cities in Italy, by the renewal of war. Through the 
influence of Pitt’s government he was returned to parliament 
for the borough of Okehampton in Devonshire in April 1804, 
and, although he vacated his seat in February 1806, to contest 
the imiversiW of Cambridge against Lord Henry Petty and Lord 
Palmerston (when he was hopelessly beaten), he was elected in 
the same month for St Albans, and appointed a lord of the 
treasury. At the general election in November 1806, he was 
elected for Northamptonshire, and he continued to sit for the 
county until he succeeded to the peerag:e. His tastes were then, 
as ever, for country life, but his indignation at the duke of 
York’s conduct at Horse Guards led him to move a resolu- 
tion of the House of Commons in 1809 for the duke’s removal 
from his post. For the next few years after this speech Lord 
Althorp occasionally spoke in debate and always on the side of 
Liberalism, but from 1813 to 1818 he was osify rarely in the 
House of Commons^ His absence was partly due to a feeling 
that it was hopeless to struggle against the will of the Tory 
ministry, but more particularly to his marriage on the 14th of 
April 1814, to Esther, only daughter of Richard Acklom of 
Wiseton Hall, Northamptonshire, who died in childbirth, x8i8. 
In X819, on his return to politick life after her death, and for 
many years after that date he pressed upon the attention of the 
house the necessity of establishing a more efficient bankruptcy 
court, and of expediting the recovery of small debts; and 
he saw both these reforms accomplished before 1825. During 
the greater part of the reign of Geoige IV» the Whigs lost their 
legitimate influence in the state from their want of coherion, 
but this defect was soon remedied in 1830 when Lord Althorp 
was chosen their leader in the lower house, and his capacity for 
the position was proved by experience. When Lord Grey’s 
administration was formed at the close of the year the chw- 
cellorship of the exchequer combined with the leadership of the 
House of Commons was entrusted to Lord Althorp, and to him 
more than to any other man, with the exception of the prime 
minister and the lord chancellor, may be attributed the success 
of the government measures. The budget, it is true, was a 
failure, but this misfortune was soon ic^otten in the struggles 
over tile Reform Bill. The consideration of the preliminaries 
of this measure was assigned to four ministers, two in the cabinet 
and two outside that body; but their proposals were, after 
careful examination, approv^ or rejected by Lord Griy and 
Lord Althoip before they were brought under the notioe of the 
cabinet WEen the Bill was ready iot introduction to the House 
of Commons its principles were exj^nded by Lord Jdm Russell ; 
but from the commencement of the protracted discussion over 
its details he had the assistance of Lord Al^oip, and after some 
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modem date; but the probabilities are that these passages 
in Van der Noodt^s Theatre^ although the editor makes no 
acknowledgment, were contributed by the schoolboy Spenser.^ 
As the exercises of a schoolboy writing before our poetic diction 
was enriched by the great Elizabethans, they are remarkable 
for a sustained command of expression which many schoolboys 
might exhibit in translation now, but which was a rarer and more 
signitont accomplishment when Surrey and Sackville were 
the highest models in post-Chaucerian English^ 

Little is known of Spenser’s Gimbridge career, except that 
he was a sizar of Pembroke Hall, took his bachelor’s degree in 
1572, his master’s in 1576, and left Cambridge without having 
obtained a fellowship. Dr Grosart’s inquiries have elicited 
the fact that his health was not good — college allowances while 
he was in residence being often paid “ Spenser aegrotanti.” 
One of the fellows of Pembroke strongly influenced his destiny. 
This was Gabriel Harvey, a prominent figure in the university 
life of the time, an enthusiastic educationist, vigorous, versatile, 
not a little vain of his own culture and literary powers, which 
had gained him a certain standing in London society. The 
revival and advancement of English literature was a passion of 
the time, and Harvey was fully possessed by it. His fanc>^ for 
reforming English verse by discarding rhyme and substituting 
unrhymed classical metres, and the tone of liis controversy with 
Thomas Nash, have caused him to be regarded as merely an 
obstreperous and pragmatic pedant; but it is clear that Spenser, 
who had sense enough not to be led astray by his eccentricities, 
received active and generous help from him and probably not a 
little literary stimulus. Harvey’s letters to Spenser ^ throw a 
very kindly light on his character. During his residence at the 
university the poet acquired a knowledge of Greek, and at a 
later period offered to impart that language to a friend in Ireland 
(see Ludowick Bryskett, Discourse of Civil Life, London, 1606 — 
written twenty years previously). Spenser’s affinity with Plato 
is most marked, and he probably read him in the original. 

Three years after leaving Cambridge, in 1579, Spenser issued 
his first volume of poetry, the Shepherd^ s Calendar, Where and 
how he spent the interval have formed subjects “for elaborate 
speculation. That most of it was spent in the study of his art 
we may take for granted. That he lived for a time in the 
“ north parts ” of England ; that there or elsewhere he fell in 
love with a lady whom he celebrates under the anagram of 

Rosalind,” and who was most likely Rose, a daughter of a 
yeexman named Dyneley, near Clitheroe; that his friend Harvey 
urged him to return south, and introduced him to Sir Philip 
Sidney; that Sidney took to him, discussed poetry with him, 
introduced him at court, put him in the way of preferment — j 
are ascertained facts in his personal history. Dr Grosart con- 
jectures with considerable plausibility that he was in Ireland 
in 1577. The words “ for long time far estranged ” m E. K.’s 
preface to the Shepherd's Calendar point that way. Spenser 
undoubtedly entered the service of the earl of Leicester either 
in 1578 or a year earlier {Carew Papers), 

The interest of the Shepherd's Calendar is mainly personal to 
Spenser. Its twelve poems continue to be read chiefly because 
they were the first published essays of the author of the Faery 
Queen, the poems in which he tried and disciplined his powers. 
They mark no stage in the history of pastoral poetry. The title, 
borrowed from a French almanac of the year 1496, which was 
translated into English in 1503 and frequently reprinted, is at- 
tractive but hardly tallies with the subject. It may have been an 
afterthought. Spenser had too strong a genius not to make his 
own individuality felt in any form that he attempted, and his 
buoyant dexterity in handling various schemes of verse must always 
afford delight to the connoisseur in such things. But a reader not 
already interested in Spenser, or not already familiar with the 
artificial eclogue, would find little to attract him in the Shepherd's 
Calendar, The poems need a special education; given this, they 


* Thr first versions of the Visions of Petrarch and Du Bellay 
are iT^<M fc| Cfl d by J>t Grosart in his Compute Works of Spensef, 
vol. The trM^ations ot Petrarch are imitated 

fromlMh|M|vJB^^ ^udien, vol. xv.) questions wheth^ 

they ^MMier (m. also J. B. Fletcher, Modem Language 
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are felt to be full of charm and power, a fresh and vivid spdng to 
the splendid summer of the Faery Queen, The diction is a studi- 
ously archaic artific^ compound, partly Chaucerian, partly North 
Anglian, partly factitious; and the pastoral scenery is such as may 
be found in any country where there are sheep, hills, trees, shrubs, 
toadstools and running streams. That Spenser, having been in 
the north of England, should have introduced here and there a 
touch of north country colour is natural enough, but it is not suffi- 
cient to give a character to the poems as pastoral poems. As such 
they follow continuously and do not violently break away from 
Latin, Itali^ and French predecessors, and Professor George 
Saintsbury is undoubtedly right in indicating Marot as the most 
immediate model. At the same time one can quite understand 
on historical grounds why the Shepherd's Calendar was hailed with 
enthusiasm as the advent of a “ new poet.'* Not only was it a 
complete work in a form then new to English literature, but the 
execution showed the hand of a master. There had been nothing 
so finished, so sustained, so masterful in grasp, so brilliant in metre 
and phrase, since Chaucer. It was felt at once that the poet for 
whom the age li3,d been waiting had come. The little coterie of 
friends whose admiration the young poet had won in private were 
evidently concerned last the wider public should be bewildered 
and repelled by the unfamiliar pastoral form and rustic diction. 
To put the public at the right point of view the poems were pub- 
lished with a commentarj^ by " E. K." — supposed to be one Edward 
Kirkc, who was an undergraduate with Spenser at Pembroke. 
This so-called '* glossc " explained the archaic words, reve.aled the 
poet's inlontions, and boasted that, as in the case of Virgil, the 
pastoral jioetry of the “ new poet " was but “ a proving of tht; wings 
for higher and wider Rights.* The “ new poers " name was with- 
held; and the identification of the various ‘^shepherds ” — of Ciiddie 
and Roffy and Diggon Davie, and the beauteous golden-haired 
“ widow's daughter of the glen “ — was fortunately reserved to 
yield delight to the ingenious curiosity of a later age.® On the 
subject of Spenser's obligations the “ glosse “ is very misleading. 
An eclogue drawn almost entirely from Virgil is represented as 
jointly inspired by Virgil and Theocritus and chiefly by the latter. 
Marot is ludittled and his claim to be a poet called in question. 
As regards the twelfth eclogue suggested by and in part translated 
from his poetry, his influence is ignored. The stanzas I^olessor 
Hales cites as autobiographical are actually taken from Marot 's 
eclogue, Au JRot sous les noms de Pan et Robin, Dr Grosart falls 
into the same error. 

The Shepherd's Calendar was published at Gabriel Harvey's 
instance, and was dedicated to Sir Philip Sidney. It was one out 
of many poetical schemes on which the young poet was busy in the 
flush of conscious power and high hopes excited by the admiration 
of the literary authorities whose approval was then most to be 
coveted. His letters to Harvey and Harvey’s letters to him 
furnish hints for a very engaging fancy picture of Spenser at this 
stage of his life — looking the world through rose-coloured 

spectacles, high in favour with Sidney and Leicester, dating his 
letters from Leicester House, gaily and energetically discussing the 
technicalities of his art, with some provision from his powerful 
friends— certain, but the form of it delightfully uncertain — going 
to court in the train of Leicester, growing pointed beard and 
mustachios of fashionable shape, and frightening his ever-vigilant 
friend and mentor Harvey by the light courtier-like tone of his 
references to women. The studious pastoral poet from “ north 
parts “ had blossomed with surprising rapidity m the image of the 
gty fortune-seeking adventurers who crowded the court of the 
virgin queen in those stirring times. Some of the poems which 
he mentions to Harvey as then completed or on the anvil— his 
Dreams, his Nine Comedies, his Dying Pelican and his Stemmata 
dudleiana (singing the praises of the noble family which was 
befriending him)— have not been preserved, at least in any form 
that can be certainly identified. Among the lost works was his 
English Poet — a contribution to literary criticism. He had sent 
Harvey a portion of the Faeiy Queen, which he was eager to con- 
tinue; but Harvey did not think much of it — a judgment for which 
Harvey is often ridiculed as a dull pedant^ as if we knew for certain 
that what was submitted to him was identical with what was 
published ten years later. 

Spenser was appointed secretary to the lord-deputy of Ireland 
in 1580, and was one of the band of adventurers who, with mixed 
motives of love of excitement, patriotism, piety and hopes of 
forfeited estates, accompanied Lord Arthur Grey of Wilton to 
Ireland to aid in the suppression of Desmond’s rebellion. 
Regret is sometimes expressed that the author of the Faery 
Queen, who ought to have been dreamy, meditative, gentle and 
refined, should have been found in such company, and should 
have taken part in the violent and bloody scenes of Lord Grey’s 
two years’ attempt at ** pacification.” But such things must 
be judged with reference to the circumstances and the spirit 
of the time, and it must be remembered that England was then 
® See Dr Grosart's Compute Works of Spenser, voL L 
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'€iigag6d in a fierce struggle for existence against the Catholic 
powers of the Continent. Of Lord Grey’s character his secretary 
was an enthusiastic admirer, exhibiting him in the Faery Queen 
as Arthegal, the personification of justice; and we know exactly 
what were his own views of Irish policy, and how strongly he 
deplored that Lord Grey was not permitted to carry them out. 
Spenser’s View of the State of Ireland drawn up after fourteen, 
years’ experience, but first printed in 1633 by Sir James Ware, 
who complains of Spenser’s harshness and inadequate know- 
ledge {History of Ireland j appendix), is not the work of a gentle 
dreamer, but of an energetic and shrewd public official. 

The View is not a riescriptive work; there is nothing in the style 
13 indicate that it w_.s written by a poet; it is an elaborate state 
paper, the exposition in the form of a dialogue of a minutely con- 
sidered plan for the pacification of Ireland, written out of zeal for 
the public service for the eyes of the government of the day. A 
very thoroughgoing plan it is. After passing in review the history 
and cliaractcr of the Irish, their laws, customs, religion, habits of 
lile, armour, dress, social institutions and finding “ evil usages ** 
in every department, he propounds his plan of “ reformation.*' 
Reformation can be effecterl only by the sword, by the strong hand. 
The interlocutor in the dialogue holds up his hands in horror. 
Does he projiosc extermination ? By no means; but he would 
give the Irish a choice between submission and extermination. 
The government had vacillated too long, and, fearing the cost 
of a thorough operation, had spent twice as much without in any 
way mending matters. I.el them send into Ireland 10,000 foot 
fand 1000 horse, disperse them in garrisons — a complete scheme of 
localities is submitted — give the Irish twenty days to come in; if 
they did not come in then, give no quarter afterwards, but hunt 
them down like wild boasts in the winter time when the covert 
IS thin; *' if they be well followed one winter, yc shall have little 
work to do with them the next summer ”; famine would complete 
the work of the sword; and in eighteen months' time peace would 
be restored and the ground cleared for plantation by English 
colonists. There must be no flinching in the execution of this 
plan — “ no remorse or drawing back for the sight of any such 
rueful object as must thereupon follow, nor for compassion of their 
calamities, seeing tliat by no other means it is possible to recover 
them, and that these are not of will but of very urgent necessity." 
The government had out of foolish compassion drawn back before 
when Lord Grey had brought the recalcitrant Irish to the nece.ssary 
extremity of famine; the gentle poet warns them earnestly against 
a repetition of the blunder. 

Such was Spenser’s plan for the pacification of Ireland, pro- 
pounded not on his own authority, but as having support in 

the consultations and actions of very wise governors and 
( ounsellors whom he had sometimes heard treat thereof.” He 
knew that it was “ bloody and cruel ” ; but he contended passion- 
ately that it was necessary for the maintenance of English power 
and the Protestant religion. The method was repugnant to 
the kindly nature of average Englishmen; from the time of 
Lord Grey no English authority had the heart to go through 
with it till another remorseless zealot appeared in the person of 
Cromwell. That Cromwell knew the treatise of ** the sage and 
serious Spenser,” perhaps through Milton, is probable from the 
fact that the poet’.s Irish estates were secured to his gtandson 
by the Protector’s intervention in 1657. These estates had been 
granted to Spenser as his share in the redistribution of Munster 
—3000 acres of land and Kikolman Castle, an ancient seat of 
the Desmonds, in the north of the county of Cork. The elaborate 
and business-like character of the' View shows that the poet 
was no sinecurist, but received his reward for substantial 
political services. He ceased to be secretary to the lord-deputy 
when Lord Grey was recalled in X58Z; but he continued in the 
public service, and in 15S6 was promoted to the onerous position 
of clerk to the council of Munster. 

Amidst all the distractions of his public life in Ireland Spenser 
kept up his interest in literature, and' among proper subjects 
for reform included Irish poetry, of which he could judge only’ 
through the medium of translations. He allows it some merit-— 
“iBweet wit,” *‘good invention,” “some pretty flowers^”— 
but laments that it is '' abused to the gracing of wickedness and 
vice.” Meanwhile he seems to have proceeded steadily 
the composition of the Faery Queen, translating his varied ex- 
perience of men and affairs into the picturesque forms of his 
allegory, and expressmg through them his conception of the 
immutable principles that ou^t to regulate human conduct.; 
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He had, as we have seen; conceived a work of thelCtedOrid made 
a beginning before he left England. The niuri: 

have been very much deepened and widened and irt every Way 
enriched by his intimate daily contact with.the actuaLstruggk 
of conflicting individuals and interests and policies in a 
crisis. Some four or fiv'e years later, bpfng ask;ed in a mixed 
company of English officials in Ireland ,(ai^ recorded in Lodowick 
Bryskett’s Discourse of Civil Life) to give off-hand a sWt 
sketch of “the ethical pait of moral 'philosophy” and the 
practical uses of the study, Spenser explained to these simple- / 
minded men that the subject was too intricate for m impromptu 
exposition, but that he had in hand a work called the Faery 
Queen in which an ethical system would be exhibited in actionw 
The respect paid by his official brethren to Spenser as a man, 

“ not only perfect in the Greek tongue, but also very well read 
in philosophy, both moral and natural,” is an interesting item 
in his biography. Some years later still, when Spenser was 
settled at Kikolman Casftle, Sir Walter Raleigh found him with 
three books of the Faery Queen completed, and urged him to 
come with them to London. London accordingly he revisited 
in 1589, after nine years’ absence. There is a very pretty record 
of this visit in Colin Clout's Come Home published in 

i595i but written in 1591, immediately after tis return to 
Kilcolman. The incidents of the visit, by that time matters of 
wistful memory, are imaged as a shepherd’s excursion from his 
quiet pastoral life into the gr^at world. Colin Clout calls round 
him once again the masked figures of the Shepherd's Calendar, 
and describes to them what he saw, how he fared, and whom he 
met at the court of CVnthia, and how, through the influence of 
“ the Shepherd of the Ocean,” he was admitted at timely hours 
to play on his oaten pipe in the great queen’s presence. 

How much is pure fiction and how much veiled fact in this 
picture cannot now be distinguished, but it is undoubted that 
Spemer, though his chief patrons Leicester and Sidney Were 
now dead, was very graciously received by the great world on his 
return to London. Not only did the queen grant him an audi* 
ence, but many ladies of the court, several of whom after- 
wards honoured with dedications, honoured him with their 
patronage. The first three books of the Faery Queen, which 
were entered at Stationers’ Hall on the ist of December 1589, 
were published in 1590, and he was proclaimed at once with 
remaikable unanimity by all the writers of the time as the first 
of living poets. 

From the first week of its publication the literary' world has 
continued unanimoue about the Faery .except on minor 

points. When romanticism was at its lowest Pope Toad Spenser 
in his old age with as much delight as in his boynpod* Spenser 
speaks himself of having had his detractors, 6i Iu|!vi[p|g’Mfiered from 
tno venomous tooth of the Blatant Beast; and be seemn to have had 
in more than ordinary share the' poet's sensitiveness to criticism; 
but the . detraction or indifierence have genemlly been found 
among men who. like the lord l^h treasurer Burghky, have no 
liking for poetry” of ahy kind. Tne secret of Spenser^s enduring 
popularity with poets and lovers of poetry lies specially in' thif, 
that he excels in>^he poet's peculiar gift, the instinct for veoflml 
music. Sbakespeaf^, or the author of the sonnet usu^Uyfasrigned 
to him, felt and es^essed this when he drew the. parallel h^^een 
" music arid sweet poetry ‘ 

' Thou Invest to bear the sweet tndlodiomi sound ' 
ThatlPhocbus' lute, ithe queen Of music^madcea; 

And 1 in deep delight am chiefly drowned 
Wlieuas himself to singing, he bet^es,"' 

This is an early word in criticism of Spehsef, and it is the l^t 
word about hi^ prime and unquestionable excellence— a in 

which all critics must agree; Whether he had imagination iU’the 
highest degree or only luxuriant fancy, and whether he could tell 
a story ^ the hif^est epic manner or only . together a richly 

varied series of picturesque incidents, are fli^u table points; ,but 
about the enchantment of his verse thete can be no difference of 
opinion. It matters not in 'the least that he gains Ws mOlOdy often 
by archaic: affectations and licences of daotion;. thereat however 
pufchased, ^ marvellouriy rich music is. ip judg^ qf .the struc- 
ture of the Faery Queen we must always remember long and 
diffuse as It is, what we have is but a fragment of the po^s desi^, 
and that the narrative is regulated by an allegorieat purpose; but, 
however intricate, however confused, the x^ur; may feel the 
succession of incident to be,, when he Btudies ,:^be succemion of 
incidents, it is only at the call of diUy that he is likely, tp occupy 
■ himself with such a study in reading ^^sw. ' ‘ ■ ' > > 
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TJ?« value of the all^ry hae been very vwpiously csti- 

ipated. The world yrould probably never have , divined that there 
was aw ^egoty if he had npt himself drawn attention to it in a 
ptose dedicatlott ‘'and in dopperd headings to the cantos. It was 
apparently at his friend Raleigh's suggestion that the poet con- 
4 eBCoadad to eicplain to ethical purpose in A L$mr of the Author's 
addxessod to Sir Walter and dated the 23rd of January 1589-1^0; 
otherwise would have been as problematical as the similar intention 
in the case of the Idytls of the King before that intention was expressly 
declared* It is aknost to be regretted, as far as the allegory is 
qpneemed, that the friendly " E. K." was not employed to furnish 
a “ glossc " to the Faery Queen as he had done to the Shepherd's 
Calendar. XTndoubtedly xhe peculiar " ])octic luxury *’ of the 
Faery Queen can be enjoyed without any reference to the allegory; 
oven Professor Dowden; the moat elociucnt champion of Spenser's 
claims as a “ teathcr,'^ admits tliat it is a mistake to look for 
mmute cprrQ$ppn,denco between ooitward symbol and underlying 
^nse, anci that the poet is leiast enjoyable wlv^re he is most ingenious. 
Srill the allegory governs the structure of the poem, and Spcn.ser 
himself attached great importance to it as dotermitring his position 
among poets, The ethicad purpose is distinctive of the poem as a 
whole; it w^ foremost in $pcnspr’s mind wihcn he oonceived tlw 
scheme of the poem, and present with him as he built up and articu- 
lated the skobtpn; it was in this respect that he claimed to have 

overpaSftad " his avowed models Ariosto and Tasso. If we wish 
to get an idm of -S^iunser's imaginative force and abuivlancc, or to 
see ]|LU creates saw them, we must not neglect the allegory. 
It is obvious u*pin all that ho s.iys of his own work that in his eyes 
the ethical meaning not only heightened the ihl erest of the marvel- 
lously rich pageant of heroes and heroines, enchant ors and monsters, 
but was the on© thing that redeemed it from romantic common- 
;^acc. For the tight appreciatioji of many of the characters 
/tnd incident^ a knowledge of the alh'gory is indispensable. For 
example, the slaughter of Error by the Red Cross knight would 
l>e merely disgusting but for its symbolic character; the iron Tains 
and bin iron nail is a revolting, and brutally cruol mousber af he is 
not regaled as an image of the executioner ,of nghitepus 4aw; the 
Blatant Beast, a purely grote^^jue and ridiculous monster to out- 
ward vipw, acquires a serious interest when he is known to be gn 
iiDiporsotidltimi of nteLlignant detraction 

Notwrthsthnding its immense range, the Fuer^ Queatt is pror 
foun<%: national and EUzaibethan, contaming many inQ]ieior>les& 
cryptic allusibns to oonitienipDrary persons and interests, it 
has never bom popiUac abroad, as is proved by the fmt that 
there is m complete tramlktion of it in any of !tbe <continental 
languages.^ llhis is doMbtless on account of a certain monotoiny 
in. sub^*nnhttor, whiilb is only parbially reiievod by subtle 
variationa,' The aame objection ap|^s to tdie (FamduS' Spen- 
serian itamza (side ibekiw) with its conchidiRg aJeoDaodzinej 
It was by no means a happy invention, but its infdiioity is dist- 
guiisiBd by,' its. aifthoffs tihill in rhythm, and tb«s 

roco«nm<i^€Riit ^vadopted by !^on and Keats, in hk own 
day Jop&on, iJaniel apd 

others I'qr, .“(fhe hii p^ccents an4 

untimely words, b»tj Bea Jwnson. nwent fertijerV Spenser’s * 
stanza pleased him^notj nor his; matten’^ Mihon, cm the other 
hand^ duly appit^t^ ^ andseripus and he 

beba' foDoWed fey a long , line pt dlstmgms^^ It was, 

CharkS'lMiD who sMupw. denser the poeh’s poet,” 

After the publictatihn of the Etupy Ougm Spenser seems to 
hav^ re^^ed in todon fibr more a ^ ^joy 
rfumph. It might feij' iiiijppbsed, from what, he tlje 
herd of the Qoean sivy tn.ur^g Colin (flout to^quit^his bani^- 
ment in Ireltod,. that Rcdei^ had encduira^lyiin to expect 
some permaneik’ prwsion in‘ Ixmdon. If 'he such 

hppps* were dii^pointed. The thrifty ^ueeh Ranted him. 
a jsen^ (A, IsqA^vas pdd 

further ww dope for Jjm Uont’s ejpalwiatiW' that thov 
sdfish Bomsabinig andomtriguing 0 life wera^ not suited' 
to a lOvdy swain, and; that he returned* tp coup^ Hfe 

^^^ffessien bf thirpoet^ realfeeUngs on his .return tar h^lcokiani. 
althou^ as aSnatter o£ fact there seems to have been as moch 
scrambl^ ;for i^ood things in MUnster as hi London. C!ei*ta^' 
it'fe dldfbjt^i.ib Kifeolinan in the^.cour^ of the yeap, 

1591/ th9 publioation ■■qI,' 
DtephH 9 iia'm& ^ Dapknmdxt^ a pastoral elegy' 

on the death ol'therfijece of ‘the mispiess of the ^bes; TOe fact 


EDMUN1I> 

the lady has more than once provoked the solemn :remai)k ddwufe 
the. poet segrief was assumed. Of course it was assuimed; and 
it is hardly less obvious that sincerity of personal esnotiQn, 
so far from being a merit in the artificial forms of pastoral 
poetry, the eflsenoe of which lies in its dreamy remoteness 
from Kfe, would be a blemish and a discord. Any 
suggestion of the poet’s real personality breaks the charm; 
once raise the question of the poeit s personal sincerity, and 
the* pastoral poem may at once be thrown aside. The remark 
applies to all Spenser’s (minor poetry, including his love- 
sonnets; the reader who raises the question whether Spenser 
really loved his mistreas may have a talent for disputation, but 
none for the full enjoyment of hyperbolical poetry. Complaint , 
also published in 1591, is a miscellaneous collection of poems 
written at diiTerent periods. The volume contained The Ruins of 
Tim ; The Tears of the Muses ; VirgiVs Gnat : Mother Hubbards 
Tale ; The Ruins of Rome ; Muiopoimos ; Visions of the Worldls 
X'mity ; Beliay's Visions ; Petrarch's Visions, Some of these 
pieces are translations already alluded to and interesting only 
as the exercises of one of our greatest masters of melodious 
verse; but two of tliem, The Tears of the Muses and Mother 
Hubbard's Tale, have greater intrinsic interest. The first is 
the complaint of the decay of learning alluded to in Midsummer 
Hig}tt*s Dream, v. i. 5a — 

“ The thiicy tlirt*© Muses mourning for the death 
Of Learning late d'iCcasod in bogg^^ry." 

pie 'lament, at a time when the Elizabethan drama was mew- 
ing its mighty youtfi,” was not so happy as some of Spenser’s 
p< 3 itical prophecies in his View of Ireland] but it is idle work 
to tary to trace the undercurrents and personal allusions in such 
an occasional pamphlet. Mather Hubbard's Tale, a fable in 
Chaucerian couplets, shows a keenness of satiric force not to 
be paraJleW in .any otter of Spenser’s writings, and suggests 
that be left the court in a mood very different from Colin 
Clout’s. 

Spetiser returned to I^ndpn probably in 1595. He had 
mwied ip the interyal a, lady whose Christian name was 
Elizabeth — Dr Grosart says Elizabeth Boyle. Hie mairiage, 
ceieteaikftd'-on the sititli, of Jpne 1594, was followed by* rapid 
succ^oj^ of i^bkoatiqns, , The first wiw a voluoae .(entJcred at 
Sftatjop^rs’ Withe.^i^th of Ntovember i'5o4{ published- 1505) 
coritaining, % AmfMy ^ sfffies of exquisite sonnets edm- 
mpmorMiMOMeif the. mpods and ificidunte of his courlship* and 
tte. 'magBj^((?ei|t itK^mpawbly the finest of his 

mhiQir |>©en?e,, A^dq the ofise iotf the Complaints^ the puWister 
fws obyiiOMSi reasons issued, ttw^ivotemo nominally without his 
ajiittefity. Gvfin Ckiiu'sxGme Home Agmn was puWiahed in 
the same y#fl4r, with a d^dieatian to 3 ir Walter RaJeigh, dated 
i 59 Ji- Sfrrly^ift 159$ tte sewnd.tbr^ei books of the Faery Queen 
were enler^i in the regkter of Stationem’ Hall, and in the 
course' of the serie. y^ar wwe published his Four Hymns, his 

pwtoral lament for Sif Philip 
S}dw,iWlik;bfte dedii^qted'.totthp ooufttess of Kssex. 

That; Spenser wote morp off <^e«n during the 

Is^ ^wp years of.hia hfq, earthen ]theiMS>. periaibeid'in the sack 
of RilooJmsftiCa^eihy ttefletels, may jdaurifely-beconj^ur^d, 
but be iiscfiBtaioed, DuBirtg .those yeMrs^te' would seem 

tqhavf.^il tagely o«e»^wod with pditicaliand personal caresi 
IJei describes himseS linitftelVeil^fefoiw'rta aaa.dka^ suitor- 

Jiedrew'upihis;Wsw<?/;‘/s^hwi«drm!iis0^ 
in London, and from various e«m«d 4 nchafit is 
hp had Iwes <rir ssw hmdr frons; the favour of' BSseit^ The 
View^ shuuld bo smit to' 

Irelaudi„ws%‘ entered at StqtiQWSf Holl iri> April: 19^ but) 
he dld> km Burghleyt, whoi badlong 

stood;».hiR w^,, diied'te.Augt^.^r^ ylsaOi^and niwit month 
Sjienser, whP)SS^s,tO;hqvfi (returned, to Ireland in 1597* was 
appointed, sterifi qf. Cork? l»fOotober Tywmo’SurebtaUiim broke 
iPte> andr 5 pepip»reibp.u»a^w#i. sacked bumodi Tte poet 

■Idmself -epwodii^rfef Dumber was. sept.tof London with 
!(^spaichesk Ai^in he venlurfri to urge upon/ ihb: queen 
;p.lanj(er;tl^llhorPi«hl''ii^cg^ afilrakodw' iQutjiubifimi 
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pn the i6th of January 1599 he died at W^t- 
•minster^ ruined in fortune^ ^ not heart-broken, and was Juried 
in We&tiuinster Abb^y, near, his master Chaucer. Ben Jonson 
assertefi that he perished for lack of bread, and that when the 
earl of Essc^ hearing of his distress, sent him ** 20 pieces,’’ 
the poet declined, saying that he had no time to sj)end them.^ 
This report of his. end js mentioned also by the author of The 
Return from PornassuSf but, having j^ard to .Spenser’s position 
in the world, it is inherently improbaWe, Still there is an ugly 
possibility of its truth. The poet left three sons and a daughter. 
A pedigree of the family appeared in the GeniLeman's Magoatnc 
for August 1842. 

Editions by Todd (8 vols., 1805) and by A. B. -Grosart (10 vols., 


C. M. Kirkland's Spenser and the Paery Queen (Now York, 1847); 

J. S. Hart's Essay on the Life and Writings of Edmund Spenser 
(New York, 1847); Kiichin and Mayhew's Spenser’s Faery Queen, 
bks, i.-ii.; and Herford’s Spenser’s Shepherd’s Calendar (Oxford, 
Clarendon Press) ; Roden Nod's preface to the Spenser \t)lumc in 
the Canterbury Pods; and F. I. Ciarpontor’s Guide to the Study of 
Spenser (Chicago, 1894), (W. M.; F. J. S.) 

SPENSER, JOHN (1559-1614), president of Corpus Christi 
College, Oxford, wa.s educated at Mesrehant Taylors’ School, 
London, and ( )xford. After graduating he became Greek reader 
in Co^us Christi College, and held that office for ten years, 
resigning in 1588. He then left Oxford and held successively 
the livings of Alveley, Essex 0589*1592), Ardleigh, EsBeK'(i592- 
.1594), Faversham, Rent (1594-1599), and St Sepdldwe’s, 
London '(T599-r6i4). He was also presented to the living of 
Bro<b 9 urn€, Hertfordshire, in 1592. In 1607 he was appointed 
president of Corpus Oyristi 'College. After the death of bis 
friend Richard Hooker he^jdited the first five books of Hooker's 
Ecclesiastical PoliHe (London, 1604). The introduotioh to that 
work and A Sermon at Pauls* s Crosse on Esay F., 2, y (liondon, 
1615) are his only published writings. He was, however, one 
of the tramlators df 'the authorized version of ‘the Bible, 'seivk^ 
on the HhW 'Testamertt cdttiinittee. 

SPENSERIAN STANEA^ a form of verse which* derives its 
name irom the fact that it was invented by the poet Bdmoi^ 
Spenser, and f'irst used ia bis Faery Qmme in 1590. The onirin 
of this stanza has been matter for disagreement jornongriarities 
of prosody. Schiff^ has argued that it was ^adapted from ^he 
old French balladevstan»if(see But.itis inudhomore 

probabk tha)L it ’*rrew.irf,lit8dian origin, and that Spenser, who .wgs 
tamiliar with oSoiw n>w« vOs it hadrlong been employed in Italy, 
and was at that very time being used by the . school .-of Tasso, 
added a line between the . Italian fourth and fifth, modified 
slightly the (anrangements oi .rhyme, and added a foot .to .the 
Iflust . line, ^hieh, became an alexandrine. The form of the 
pure Spwaerian ..stanzaroan best be oheciyed by the etuejy 
specimen fmatitMFaeny Quetne 

« Inito ' titfe inmost temple thus I icorae, 

WlhUch fnwwng all with frankinoonso' I iound^ 

And -odours ^ing irezn the altar's, flame. 

’^on a hundred mai:T51c pillars round 

-mo f UT) high was rearSd from* the ground, 

AUl'dedked .wrth crowns andichaiiia.and'g8rlajid8igaT, ] 

fAnd ftlwusand precioue ^ts ’worth. pou»df . 
Thowhichsaddovars for their vowsjhd pay;, . . 

And all the ground was stfoWM v^ith flowers as tTeshtn May. 

ris necessary to preserve' in all.irespects ifie chaxa^amstics 
of thiaepcanipderOJodthemuinbei:, i;9gulflr a^qucaico5\pdT^nt1ty 
of .rhymes must.be followed. jLis a curiousiact in ^pSe 
/of the. very gregt, beauty of tthis.atansiA And ihe [Popularity :of 

although piles^and Bhin^ Eletdier > gi aj de for ^einselv^ adg^' 
tations of it, the former by omitting the eighth line, the Tatter' oy 
.omittihf i^^h and eij^th* In'themh!dle‘cf^thi^if$f^cen^iy 
the stu^ibffSpienser led,paeta.to,ievivc'the stauaa5yhi^,'b^s 
his name. The initiators of this reform were Akehside, in Tke^ 
'Vimosoi;xiSfy^, Shbnirtdne^ in 

CometsaHons with Difummmd, 

.pp>7,'w ■ ‘ .-J ‘ ' ■ 


Thomsonr in The ^Castlfs eif Indolence (i 748). Mrs Tighe 
i8ip) used it for her onc^famous ^ic of Psyche. I|^ a 
favourite form at the time of theronmntic revival, when it , was 
em^oyed by Campbell, for Ws Gertrude of Wyoming 
by Keats, in The Eve oj St .^gn^r (18201)1 by Shelley, in The 
of Islam (L^n andiCythna) (1818;; by Mrs Hemans; by Reginald 
Heberj !bpt pre-eminently by Byron, in Chitde Harold 
.181,7). Thomas Cooper, the Chartist, wrote his Pur^gcAorv iff 
Suicides (1845) in Spenserian stanza, and Tennyson .part ot Ips 
Lotus Eaters. By Jater poets it has been neglected, but Worsley 
and Conington’s tran^tion of the Iliad (1865-1868) should^pe 
mentioned. The. Spenserian stanza is an exclusively .English 
form* 

SPERANSKl, qOUNT MIKHAIL MIKHAILOVICH (1772- 
1839), Russian statesman, the son of a village priest, .spent, his 
early days at the ecclesiastical seminary in St Petersburg, where 
he rose to be professor of mathematics and physics. His brilliant 
intellectual qualities attracted l^e attention of the government, 
and he became , secretary to Prince Kurakin. He soon became 
knownfas^the most competent of the imperial officials. The most 
important phase of his career opened in 1806, .when the ei^eror 
Alexander 1 . took hin^ with him to the conference of Erfurt 
and put him into direct communication with Napoleon^ who 
described him as “ the only clear head in Russia,’^ and-at the 
instance of Alexander had many conversations with him on the 
question /of Russian administrative reform. The result of these 
inteiviews was a series of projects of reform, including a consti- 
tutional system based on aperies of dumas^ thecantonal assembly 
(»oifiir/)jelecting the duma of the district, the dumas of the districts 
electing that of the province or government, and these el, acting 
the, Duma of the empire. As a mediating .power between the 
Autocrat and the Duma there wa^ to be a nominated counffil of 
slate, "Phis plan, worked out by Speranski in iSop, wa^ fpr 
the most part .stillborn, only the council of the empire coming 
into existence in January 1810; but it none the less, to quote M. 
Chesle,’ dominated the constitutional history of Russia in the 
r9tb centui^ and the early years of the 20th. I’hc Duma qfthe 
empire created in 1905 bears the name suggested by SperOpski, 
and the institution of local self-government (the temsU)pjs) \n 
18^ was one of the reforms proposed by him. Spetans^kl’s 
'l^urs ^so bore fruit in the constitutions granted by AleicaAder 
toEinlahd And Poland. 

Eroro 1809 to 1812 Speranski was alLpowerful in Rus<f 5 a,.ao 
toras any miiHSter of a sovereign so suspicious and sp unstjEffile 
as..^XAnder could be so described. He r^iaced the ^lier 
'favourites, menmers of the'^ unofficial committee,” in the isar’s 
confidence, looming pcactically sole minister, Jit .qu|esti6ns 
beii^l^d by huh atone before ui^ emperor and usually set^ed 
at emee by. the two between them. Even the once all-pp^^ul 
war minister .Aodteheyev wa$ thrust into the backgrpjmd. 
'Speranski used' his immense infiuence for no personal ends! 'He 
was an idealist; - ■ • - - - 

Alexander 1 



jj^over that h'ei ^ 

instrument for the attainment of that ideal end, a regenerated 
Russia, WhWh was hfc Tiiihfeter's sole preomips^on. In i8ia 
^aad-fehe fimtvhalLofLaftH: Sp^raniki wasrstiHrin b^h favour^ and 
iwasJteoonfidbml)^(there^^ that aecitetdii^macy, which 
<pnosciUih(elNlea(diof(Bfti«siatwith^ ,JIehad>howevNr, 

/comihitttd one aarieus jmtake* . An lardonltineemason* 
iihcitimcBitnediipiffdoq.lher^ i2fi«oigainising(fihe ondeniniBItaBlaV ’ 
orilffi Ibeispedalnoihkmt^^ and eleMcteiUhe 

0 ^ The ompem.iimed * te ^tke fiat ktOpSibaing 

nBlntxaily auspiokius rof^Mtmst even whdn ^ostensi^ 

admitted to their aeeretewand; Speranski ’s abniti\te:|da»)odity 
rcmdledlin f^ng-th^^ to thetmmbor df his eneimies. ^ 



H+ 


St^ERMACEtl— 


On the eve of the struggle with Napoleon, Alexander, consdous 
'6/ his unpopularity, conceived the idea of making Speranski his 
scapegoat, and so conciliating that Old Russian sentiment 
tvhich would be the strongest support of the automatic tsar 
'^dinst revolutionary France, Speranski*s own indisdetions 
gave the final impulse. He was surrounded with spies who 
reported, none too accurately, the minister’^ somewhat sharp 
criticisms of the emperor’s acts; he had even had the supreme 
presumption to advise Alexander not to take the chief command 
in the coming campaign. A number of persons in the entourage 
of the emperor, including the grand-duchess Catherine, Karam- 
zin, Rostopchin and the Swedish general Baron Armfield, 
intrigued to involve him in a charge of treason.^ Alexander 
did not credit the charge, but he made Speranski responsible 
for the unpopularit)^ incurred by himself in consequence of the 
hated reforms and the still more hated French policy, and on the 
I7th-29th of March 1812 dismissed him from office. Reinstated 
in the public service in 1816, he was appointed governor-general 
of Siberia, for which he drew up a new scheme of government, 
and in 1821 entered tlie council of state. Under Nicholas ]. 
he was engaged in the codification of the Russian law ^published 
in 1830 in 45 vols.), on which he also wrote some important 
commentaries. 

See the biography (in Russian) by M, Korff (St Potersbuig, 
1861). On his public life and constitutional reforms see Theodor 
Schiemann, (Teachichte Russlands unter Kaiser Nikolaus Bd. i. 
Kaiser Alexander 1 . p. 75 scq. (Berlin, 1904) ; Piearre Chaales, Le 
Parlemeiit russe, p. 19 scq. (Palis, 1910), and the works of V. Vagin 
(St Peleisbutg, 1872 and Moscow, 1905). Count Nesselrode's 
letters to Speranski and many references are published in vol. iii. 
of the lethts et papier s du comte de Nesselrode. 

SPERMACETI (from Lilt, sperma, seed, and cetus, a whale), 
a wax found in the head cavities and blubber of the sperm-whale 
{Physetcr iiiacroccpkcdus), where it is dissolved in the sperm oil 
while the creature is living; it also occurs in other Cetacea (see 
Whale Oils). At a temperature of about 6® C. the solid matter 
separates in a crystalline condition, and when purified by pressure 
and treatiiient w^ith weak solution of caustic alkali it forms 
brilliant white crystalline scales or plates, liard, but unctuous 
to the touch, and destitute of taste or smell. It is quite in- 
soluble in water, very slightly affected by boiling alcohol, but 
easily dissolved in ether, chloroform and carbon bisulphide. 
Spermaceti consists principally of cetin or cetyl palmitate, 
The substance is used in mabng candles of 
standard photometric value, in the dressing of fabrics, and in 
medicine and surgeiy^, especially in cerates, bOugie^, ointments, 
and in cosmetic preparations. 

SPERM-WHALE, or Cachalot (Physeter mactocephdut), the 
largest representative of the toothed whales, its length and 
buBc beingabout equal to, or somewhat exceeding those of, the 
Arctic right-whale, from whicbj bowever, it is very differ^t 


ITig Sperm*Whale [PhyseUrjmwfocephalus), 

in Appearance and structure. The head is about one-thifd 
erf the length of the body, vciy massive, ’high and truncated in 
' front; arid mowing its size and form mainly to the acconiulation 
of a peculiariy modified form of fatty tissue in the krge hollow 
on the upper surface of the skull. The bil contained in cells in 
' this cavity, when refined, yidds spermaceti, and the thidc cover- 
ing of blubber, which everywhere envelopes the body; produces 
the valuable spcrm^oil of commerce. The single blowhole is a 
longitudinal slit, placed at the upper and anterior extremity 
of & head to the left side of the middle line. The cmening of 
the mouth is on the underside of the head/considerably belmid 
the end of tl^ snout. The lower jaw is extremely narrow, and 
^ See Sehleiiiana, ep, cU, I 8i. 



has on eadh side fiom twenty to twenty-five* stout conical teeth, 
which furnish ivory of good quality, though not in sufficient 
hulk for most of the purposes fot which that article is required. 
The upper teeth are riidimentaty and buried in the gum. The 
flipper’ is short, broad and truncated, and the dorsal fin a mere 
low protuberance. The general colour of the surface is black 
above and grey below, the colours gradually shading into each 
other. The sj^rm-whale is one of the most widely distributed 
of animals, being met with, usually in herds or schools,*’ in 
almost all tropical and subtropical seas, and occasionally visiting 
the northern seas, a number having been killed around the 
Shctlands a few years ago. The food of sperm-whales consists 
mainly of squid and cuttlefish, but also comprises fish of consider- 
able size. The substance called “ambergris/* formerly used 
in medicine and now in perfumery, is a concretion formed in the 
intestine of this whale, and found floating on the surface of 
the sea. Its genuineness is proved by the presence of the horny 
beaks of the cuttles on which the whale feeds. The one represen- 
tative of the genus Cogia is called the lesser or pigmy sjierm- 
whale, being only from q ft. to 13 ft. long. 

SPES, in Roman mythology, the personification of Hope. 
Originally a nature goddess (like Venus the garden goddess, 
with whom she was sometimes identified), she represented 
at first the hope of fruitful gardens and fields, then of abundant 
offspring, and lastly of prosperity to come and good lortune 
in general, being hence invoked on birthdays and at weddings. 
Of her numerous temples at Rome, the most ancient was appro- 
priately in the forum olitorium (vegetable market), built during 
the First Punic War, aiubsinoe that time twice bunit down 
and restored. The day of its dedication (August i) corre- 
sponded with the birthday of Claudius, which explains tlie 
frequent occurrence of Spes on the coins of that emperor. Spes 
is represented as a beautiful maiden in a long light robe, lifting 
up her skirt with her left hand, and carrying in her ri^ht a bud 
already closed or about to open. Sometimes she wears a gwland 
of flowers on her head, ears of com and poppy-heads m her 
hand, symbolical of a prosperous harvest. Like Fortune, with 
whom she is often C2}upled in inscriptions on Roman tombstones, 
she was also represented with the cornu copiae (horn of plenty). 

Sec G. Wissowa, Religion und Kultus der Rdmer (1902), according 
to whom Spes was on^nallj not a garden goddess, but simply 
the divinity to whom one prayed ior the fulfilment of one's desires. 

SPESSART, a highland forest country of Germany, belonging 
mainly to the Bavarian province of Lower Franconia, but in 
the north to the Prussian province of Hesse Cassel, and it is 
bounded on the S. and W. by the Main, on the E. by the Sinn 
and on the N. by the Kmzig and Joss. The main ndge of the 
formation, consisting of gneiss, granite and red sandstone, runs 
from a point opposite Miltenb^, in a north-westerly direction, 
to the source of the Kiiizig near Schliichtem — a distance of 45 m. 
—and attains its highest elevation in the Geiersbei^ (1^19 
which lies north of the Rohrbrunn pass, through which runs the 
main road from Aschaffenburg to Wiirzbnrg. TTie forest, 
with which it is densely covered, consists of oaJcj beech, 
ash and, :fir, and,, the seener>^, 'specially on themmn side, 
between GemundenandLohr, is impressive. The climate is 
inclement in winter and oppressively hot in midsummer. 
The inbabitants are engaged chiefly in woodcutting, raft- 
maxing and quajrying, and most of the timber is floated down 
to Holland. Cbbalt, silver, lead and copper are also worked, 
and the Southern and western slopes yield wine of good quality. 
This bealtitiful trajet of fcbuntry unlpl' recent years was compara- 
tively litAe known to the touriit^ but a dub {Sfessart Klub), 
through the establishment of ^j(dr*posts the issue 6f maps, 
has indicated the mote iht^es^g tours to be followed. ' 


See Bficking, Spessmd, pohgisch aufgmn^n 

(Berlin, i’893); Schober, PUhrer durch dsn Spessarl (Aschaffenburg, 
1904); Wolff, Dev Spessarif sein Wirtsthdftsleben (ibid., 1905). 

SPEUfilPPUS (4th century Greek philosopher, son of 
Eurymedon and’^i^one, sister of ^Platp, is supposed to, have been 
bom about 407 b.c. He was bred in the school of IsocrateSt 


■S^V3lPP]tJBr> 


butj when PUto returned to Athens about 387, yielded to his 
influence and became a member of ^e Academy. In 361, when 
Plato undertook his third and last journey to Sicily, Speusippus 
accompanied him. In 347 the dying philosopher nommated his 
nephew to succeed him as scholarch, and the choice was ratified 
by the school. Speusippus held the office for eight years, and 
died in 339 after a paralytic seizure. According to some 
authorities he committed suicide. There is a story that his 
youth was riotous, until Plato’s example led him to reform his 
ways. In later life he was conspicuously temperate and amiable. 
He was succeeded by Xenocrates. 

Of Speusippus’s many philosophical writings nothing survives 
except a fragment of a treatise On Pythagorean Numbers. Nor 
have secondary authorities preserved to us any general state- 
ment or conspectus of his system. Incidentally, however, we 
learn the following details, (a) In regard to his theory of being : 

(1) whereas Plato postulated as the basis of his system a cause 
which should be at once Unity, Good, and Mind, Speusippus 
distinguished Unity, the origin of things, from Good, their end, 
and both Unity and Good from controlling Mind or Reason; 

(2) whereas Plato recognized tliree kinds of numbers — ^firstly, 

ideal numbers, ue. the determinants ' ’ or ideas ; secondly, mathe- 
matical numbers, the abstractions of mathematics; and thirdly 
sensible numbers, numbers embodied in things — Speusippus 
rejected the ideal numbers, and consequently the ideas; (3) 
Speusippus traced number, magnitude and soul each to a distinct 
principle of its own. (n) In regard to his theor)' of knowledge : 
(4) he held that a thing cannot be known apart from the know- 
ledge of all things besides; for, that we may know what a thing 
is, we must know how it differs from other things, which other 
things must therefore be known; (5) accordingly, in the ten 
books of a work called ’O/Aota, he attempted a classification of 
plants and animals; (6) the results thus obtained he distinguished 
at once from ** knowledge ” and from ** sensation ” 

(dttr^erts), holding that scientific observation ” {Ivurniiiwu^ 
fu(r(h)a‘is), though it cannot attain to truth, may, nevertheless, 
in virtue of a certain acquired tact, frame ^^definitions ’’ 

(c) In regard to his thec^ of ethics : (7) he denied that pleasure 
was a good, but seemingly was not prepared to account it 
an evil. ' 

In default of direct evidence, it remains for us to compare 
these scattered notices of Speusippua’s teaching with w^t we 
know of its original, the teaching of Plato, in the hope of ooiain- 
ing at least a general notion, firstly, of Speusippus’s system, an 4 
secondly, of its relations to the systems of Plato, of contemporary 
PlatonistSi, such as Aristotle, and of the later Academy. 

It has been suggested elsewhere (see Sochates) that the crude 
and unqualified realism ** of Plato’s early manhood gave place 
in his later years to a theory , of natural kinds founded upon a 
“ thoroughgoing idealism, ” .apd that in .this way hf was lei $.0 
recognize and to value the classificatoiy sciences of zoolqgy and 
botany. More exactly, it may be said that the Platonism, of 
Plato’s maturity included the following principal doctriifes : 
(i.) the supreme cause of all existence is the One, the Good, 
which evolves itself as the universe under certain eternal immu- ’ 
table forms called ** ideas (ii.) the idm are apprehended by 
finite minds as particulars in space and dme, and are .then.C£^d 
‘‘ things (iii.) consequently the particulars which have in a 
given idea at once their origin, their being, and their perfection' 
may be regarded, for the purposes of scientific study, as members 
of a natural kind; (iv.) the finite mind, though it cannot directly 
apprehend the idea, may, by the study ci the particular's^ in 
which the idea is reveal^, attain to an apprcwipate potu)p 
of it. 

Now when %)eusippus j[x) discriminated the One, the Good, 
and Mind, (a) denied the ideas, and (3) .^and(med the attempt 
to unify tiie plurality of things, he explicitly rejected thq themy 
of being expressed m .{i.) and(ii.); and the rejection of .the theory 
of beipg, i.e. of the conception of the One evolving itself ^ a 
jflurality of ideas, entailed tonsequjmt^, modifications m the 
•tixeory of knowledge conveyed in. (Hi.) and (iy.). Fewr, if the 
mm^xs of a natural kind had no comipon idi^.tp unite tbein, 


scientific research^ haying nothing objective in view, could at 
best afford a Xoyos or definition of the appropriate particulars; 
and, as the discrimination of the One and the Good implied the 
progression of particulars towards perfection, such a Adyos or 
definition could have only a temporary value. Hence, though, 
like Plato, Speusippus (4) studied the differences of natural 
products (5) with a view to classification, he did not agree with 
Plato in his conception of the significance of the results thus 
obtained; that is to say, while to Plato the definition derived 
from the study of the particulars included in a natural kind was 
an approximate definition of the idea in which the natural kind 
originated, to Speusippus the definition was a definition of the 
particulars studied, and, strictly speaking, of nothing else. Thus 
while Plato hoped to ascend through classificatory science to the 
knowledge of eternal and immutable laws of thought and being, 
Speusippus, abandoning ontological speculation, was content 
to regard classificatory science not as a means but as an end, and 
(6) to rest in the results of scientific observation. In a word, 
Speusippus turned from philosophy to science. 

It may seem strange that, differing thus widely from his 
master, Speusippus should have regarded himself and should 
have been regarded by others as a Platonist, and still more 
strange that Plato should have chosen him to be his successor. 
It is to be observed, however, firstly, that the scientific element 
occupied a larger place in Plato’s later system than is generally 
supposed,^ and, secondly, that other Academics who came into 
competition with Speusippus agreed with him in his rejection 
of the theory of ideas. Hence Plato, finding in the school no 
capable representative of ‘his ontological theory, might well 
choose to succeed hiiri a favourite pupil whose scientific enthu- 
siasm and attainment were beyond quiration; and Speusippus’s 
rivals, haying themselves abandoned the theory of ideas, would 
not be in a position to tax him with his philosophical apostasy. 

In abandoning the theory of ideas— that is to say, the theory of 
%ures and numbers, tbe p^sessions 0! universal mind, eternally 
existent o\x% of space and time, which figures and numbers when 
they pass into spa<^ and time as the heritage of finite minds are 
regarded as thmgs — Spwsippus had the approval, as of the 
Platohists generally, so ‘aisq 01 Aflsiotle. But, Yrherete the new 
scholarch, confining hiins^ t^e deteiiled examination of 
natural kipds, attempted no cpmprfehensive ejqjlan^tion of the 
universe, Aristotle that, a ifheory its origin^ its motions 
anS its ordey was anecess)^ adjunct to the classifi<iktbry sciences; 
and ia nearly '^1 his, refeilenqefi 'to iSpeu^ippus hj^ insists ulpcm 
this fundamental difference pf ^ocedurc. .Conceiving that thp 
motions of the universe, and its parts are due to the desire which 
it and they feel towiods the supreme external mind 'end its 

mind is realized in the phepoi^nal.uniyefse, Aristotle ^tlfS si^tel 
the requisite unifipatioq^not indeed pf mind knd mattet/lolr'miflcl 
and matter are distinct, Of tpe gbVemmg mind/|Jie pfimi 
unmoved movent^ sincMt its th^ghts are one. Cpntmifr- 
wise, when Speusippus distihguishes One, Good, apd Miiidj ^ 
thatMiiid, not as yet, endoi^d with m orderly schferae, 
'Ihe-initiat One ip^a&qtar Goods or ^di, his theory Of na^re 
to hiarivat ** episodid^*’. lie.' tb a series 

tableaux wanting ^in drain^tib iinity/sb that it renunds him of 
Homer’s line — o]&#c dya^iroXuxo^v^* ctg'ico^vc^ i<ma. 

Speusippus and his contemporaries in the school exercised dn 
important and far-reaching mfluenoe upon Academic doctrine. 
When they, the immediate successors of Plato, rejected their 
master’s ontology and proposed to themselves; ns ends men 
classificatory sciences which with him had been means, th^ 
bartered their hope of philosophic certaixijfy for the tentatm 
and provisional results of scientific experience. XenpetWtes 
indeed, identifying ideal and mathematical numb^ra, soiij^ to 

^ That Hatp did pot neglect^ but rather encouraged, clafsificato^ 
science is ehown, not only by a well-known fragment of the ootnic 
poet Epicrates, which, desenbes a paity of Academics .engaged ^in 
lUvtetigatiHag, under the eye of Plato, the amnitlet of the Comaaon 
purntdon^ but also by the Tinmus, which, While it ;carefuny jdw- 
crkmaateB aclenoe fromLOatology.pliUfUy racogniaea the imnortanoe 
f^thp atudy of natural l^dSi 
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shelter lumself under the authority of f'latt); but, £is tho Xcno- 
cfratean numbers, though profes^dly ideal \as well as mathe- 
matical, were in fact mathematical only, this return to the 
Platonic tcrminolo^jy was no more than an empty form. It would 
seem, then, that At adernic scepticism began with those who had 
been reared by Plato himself, having its origin in their adcejptance 
of scientific element of his teaching apart from the ontology 
which had been i ts basis. In this way, and, so far as the‘pr6sent 
writer can sec, in tills way only, it is possible to understand the 
extraordinary revolution which converted Platonism, phtlb- 
sophical and dogimilic, into Academicism, scientific and sceptical. 
It is as the official representative of this scientific and sceptical 
departure that Speusippus is entitled to a place in the history of 
philosophy. ^ 

Bibliography.—], G. F. RavaissoHr Speusippi de priftiis verum 
principits plocita (Paris, 1838); Clir. Auc. Brandis, Gesckickte der 
^ieektsc?i~rdfnischfft Philosophies tl. ii. i (Berlin, 1853)1 Zeller, Die 
Fhilosophie d, Gfiechen, II. i. (Leipzig, 1875)1 Mnllach, Fra(>menia 
phtlosophorum GruecorwHs iii. 62^9 (Paris, 1881). (H. Ja.) 


SPEV, a river in the Highlands of Scotland. It rises in Mt. 
Qach-a-Cheannaiche in the north of Lochaber, in Inverness- 
shire, at a height of 1497 above the sea. A mile from its 
source it forms the small Loch Spey, and 31 m. lower down it 
expands into the larger Loch Inch. After crossing the boundary 
of Elginshire, below Grantown, it pursues an extremely serpen- 
tine course, as far as Craigellachie, where it begins to flow due 
northwards, becoming wholly a Moray streto as it approaches 
Pochabers, and falling by several mouths into the Moray Krth 
atKingslon. Ite totallengthis about iiom. It is the most rapid 
river in Scotland and is nowhere properly navigable, though at 
§peymouth in its lowest reaches some sliip-building has been 
intermittently carried on. The strength of its current is due 
partly to its lofty origin, and partly to the volume of water con- 
tributed by numberless affluents from the mountainous regions 
of its birth. The more important tributaries arfe, on the left, the 
Markie, Calder, Dulnain, Tulchan, BatUritomb and Rothes and, 
on the right, the Mashie, Tniim, Tromie, Feshte, Nethy, Avon, 
Fiddich and Muibcn, Its arisa of drainlage if 1300 sq, m. At 
oertoin points the stream attains a considerable width, as at 
^vie, where it is 150 ft. wide,^ and ttt Kingussie, where its width 
is from 80 to 100 ft From below Craigellachie, and especially 
on the low-lying coast-land, pools or Stretches of fair size become 
fpquent. For beauty of sceneiy Strath^ey holds its own with 
any of the great valW of Scotland. As a SiaJnion river the 
S^y yields only to the Tay andTweed. It passes many interest- 
ing spots in its long career, such avLaggan; Cluny Qistle, the 
seat of Quny Maepherson; Craic iDhu, the "black rock”; and 
Kingussie. It flows past the pne forests of Rothiemurchus; 
Granton, the capital of Strathsj^y; Cromdale, where the dans- 
men suffered defeat at the hands of William Ill's troops in 1690; 
l^indaHoch, with a splendid Scottish baronial castle, the seat 
of the Maepberson-Grantp; and Charlestown of Aberlour and its 
nne catamet 

a city of Liguria, Italy, fa the province of Genoa, 
ijfp nu.S.E. cf that tovm by rml, 49 It. iabpve sea-level. Pop. 
M9po), 41,773 (town); 75,756 (commune); fa i86x onty 11,556. 
It is the chief naval harbour of Italy, having been adopted as 
suoh in 1861. The Bay of Speeia iS shdtered from all except 
Boujherly winds, and on' its western shore are numerous openings, 
whicl^ aflord perfectly safe anchorage in all weathers. The 
eqtrance^is protected by forts, while a submarine embankment, 
a, pi. long, renders it secure, ^ Tlje arsenal consists of three depart- , 
. xpents, the principal of which, is 3937 ft long, with an average 
Width of 2460 ft. The chief basin is 23 acres ip extent, and the 
second-^onneqfed with the first by a canal 91 ft. wide— 36 
acres. Bbth basins have an average depth of between 33 tnd 
^ft. ‘Tbc s^cOnd'basin gives imeeSs tothe docks, of which there 
areaix; two 390 ft./lcHig, ^20 !t,Jong/ohe 500 ft. long ahd' 
^one 60 ft long. Tbe.estaWisbment.c^^Sap Vito is devdijed: 
eidiirelfy to the prOdudtiot^ of aitillory; tlmt of Son BartolomeO' 
used for Ckfelfkkl worits and tho msanufacture of! 
fubroarine weapons, especially toip8d66S, Ibc artehal 'MS' 


constTutftbd by General Chiodo (d. whose stattue rBes at 
l^e entrance, and neat it arc the naval barracks and hospital. 
Though Ihe town itself, with the barracks and military hospital 
as its principal buildings, presents little to attract the foreign 
visitor, the beauty of the gulf and of the neighbouring countr\' 
has brought Spezia into some repute as a wiriter resort, and it is 
sClsD visited in summer for sea-bathihg. The walls and gates 
of the old city are for the most part destroyed. The opening of a 
tyiiway across the Apennines (there is a branch leaving the coast 
line at Vezzano, and joining the line from Sarzana at 'S. Stefano di 
Magra) placed^ Spezia in communication with Parma and the 
most fertile regions of the Po valley, and so stimulated commerce 
that a’ new commercial port to the cast of the city was built. 
This harbour consists of a broad quay wnth 657 ft. of wharfage, 
and of a mole 1639 ft. long with 984 ft. of wharfage. The basin 
of the harbour is about 20 ft. deep. A branch railway connects 
the wharves directly with the main line. Since the opening of 
the new port the traffic has considcrabl)^ increased, and it exports 
oil, pig-lead, silver, flour, wine, marble and sandstone for 
pavinv purposes, while it imports quantities of ('oal, iron, cereals, 
phosphates, timber, pitchy petroleum, and mineral oils. The 
import of coal in 1906 was 439,494 tons, being nearly double the 
average for 1901-1905. The tonnage of vessels entered was over 
600,000, an increase of about 25 % on that of 1005. Several 
important industrial establishments lie along the bay, including 
large lead and silver works at Pertusola (see Lerici), submarine 
cable works, a shipyard at Muggiano for the construction of 
mercantile vessels up to 10,000 tons, a branch of the Videers 
Temi works for armour plate, several motor-boat worics, brick 
and tile works, &c. 

The origin of Spezia is doubtful; but it probably rose after 
the destruction of Luna. Sold by one of the Fieschi in 1276 to 
Genoa, the town was f orrified by its new possessors and made the 
seat of a governor of some importence. It became a city in the 
16th century. The idea of making the Gulf of Spezia a great 
naval centre was first broached by Napoleon I. 

SFHA£ 3 IISTER!U 1 C (Gr. <r<paipt(m^ptovs ojfmpa, ball), the 
term in Classic architecture given to a large open space connected 
with the Roman thermae, for exercise with balls after the 
bather had bien anomted ; they were also provided in the 
Roman villas. 

a mineral^ consisting of calcium titano-silicate, 
CaTiSiO^, crystaliiAg in the moffodinic system. The ciystals 
vaiy considerabty in habit, but arc generally thin and iredge- 
shaped; hence the name -phene, from the Greek 
given Ity R. J. Hatiy in 1801. The earlier name titanite, given 
by M. H. Klapr th in 1795, is also m common use. Tanning 
on the ortho-pinacoid is not uncommon. 

The colour is grttn, yellow, brbwn or black, 
and the lustre resinous to adamantine; 
crystals are tranffiatent to opaque. The 
hardness is 5!, and the specific gravity 3-5. 

The refractive indices and the optic axial 
angle vary considerably with die colour of 
^e light ; the dispersion of the optic axes is 
inclined, and the interference figure seen in 
convergent light between crossed nicols is 
very diaxacteristic of the mineral. Sphene 
is sometimes cut as a gem-stone, though 
it is rather too soft to stand much wear^ 
owii^ to its high dispersive power it gives 
brilliant flashes of prismatic colours. As small embedded 
ctystds, sphene has a wide distribution as an accessoty 
I constituent of many kinds of igneous rocks (granite, syenite, 
trachyte, phonoHte, &c.), and abb of gneiss, sdhist and crystalline 
limestone. Sharply-developed,^ transparent, pale green Crystals 
are frequently associated with adUlaria, asbestos and quartz 
in the crystal-lined creviCes 6f the schists of the Swiss and 
^Tyrolese Alps. Large, rOu^ and dark-coloured lystaisi are 
found at Arcndal and' Kragerfl in Norway, ahd n granufar 
limestone at DianA in New York and EgkiiVille in OntaoriO, 

A greyish, compact and impuk^ variety df ^hen^i known^ as 
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l^tkoomaen^/* frequeatly loccun in bfu9^ lig^Oous rocks ;a6 m 
adtemtion ii^uot of iimeniteand rutile. (L. I.S.) 

£)ip]B[E|lp]K)N, or Tuatara. Spkcnodm a. UiUteria (called by 
Gfiy amr Hatter), with one species, S. pmciatum, is the scde 
surviving member of the whole group of Rhynchwephalia 
iitider JbtPTiLEa, F ossil). It is one of the few reptiles inhabiting 
New ZeaHand ; formerly common on the main islands, now 
restricted to some of the small, uninhabited islands in the Bay of 
Plenty, where these last “ living fossils ” enjoy the protection 
of the government. The Maoris call it rualara, tuatete or tuatara, 
the latter meaning ** having spines.^* This creature represents 
an almost ideally generalized type of reptile. The total length 
of large males is more than 2 ft., but mature feraales arc 
scarcely half this size. In general appearance they much resemble 
ti\e .^amidae, especially Uromasitx, or Physi^aihus, with the 
•nassive head, the chisel-shaped Tront teeth, short legs and erectile 
jrest of cutaneous spines on tho head and along the mid-line 
of the trunk and tail, whilst the rest of the dark olive-green skin 
is granular, with yellowish specks. But the Agamoid resem- 
blance is only skin-deep, and only the tyro con confound them with 
any group of Lacertilia. At the same time it is probable that 
Sphenodon stands near the ancestral root of the Lacertilia, before 
these divided into geckos, chameleons, and lizards proper. The 
development of this animal has been first studied by G. B. 
Howes, who quotes the literature bearing upon the whole subject. 
A good account of the xiabits of the tuatara has been given by 
Newman. They live upon animals, but these are only taken 
when alive and moving about, e.g, fish, worms, insects. Sluggish 
in ^ir habits, they sleep during the greater part of the day in 
their self-dug burrows, and are very fond of lying in the water, 
and ^ey remain below for hours without breathing. Each 
individual exc'avates its own hole, a tunnel leading into a roomy 
chamber, lined with grass and leaves; part of the habitation is 
shared socially by a family of petrels, which is said to occupy 
Msually the left side, whilst the tuatara itself lives a solitary life. 
The male croaks or grunts much during the pairing season; the 
hard*shelled, long-oval eggs, about 28 mm. long, are laid in holes 
in the sandj. about ten in one nest, from November to January or 
February. They contain nearly ripe embryos in the following 
August, but they are not hatched until about thirteen months 
old; in the meantime they seem to undergo a kind of hibernation, 
their nasal chambers becoming blocked wi^ . proliferating 
epithelium, which is resolved shortly before hatching during the 
southern summer. In spite of their imposing, rather noble 
appemrance, when, with their heads erect, they calmly look 
ab^t with their large quiet eyes, they are duU creatures, but 
they bite furiously. 

For life history see A. K. Newman, Tram, Zealand Inst, 
(1878), X. 22a; Vott Haast, ibid. (1881), xiv. 276; Reischek, ibid, 
KiVk 274; A. Bendy, ibid, (1890), xxxL 245; Nature, 59, 540. For 
development: G. B. Howes and H. H. Swixmertam Trans, Zoeh 
Soc, (1900), XV. 1-86, six plates; A. Bendy, Quartyjoum, Mic, Set, 
(t^ 9 ), 42* PP- x-87. ten plates, and ibid. pp. 111-153 {parietal eye); 
H. Schauinsland, Arch, ndkr, A not. (1900), 56, pp. 747-867, platea 
For anatomy: A. Gunther, Pkil. Trans, (^867), 157, pp. 595-^9, 
plates; A. K. Newman, quoted above; F. J. ICnox, trans. Naiff 
Zealand Inst, (1869), ii. 17-20; G. Osawa, Arch, mikr, Anat. (1898), 
51, pp. 481-0^, and ibid, 52, pp. 268-366. (H. F. G.) 

(SIHBRE (Gr. cr^ou^, a ball or globe), in geometry, the solid 
or surface traced out by the revolution of a semicircle about its 
diameter; this is essentially Euclid's definition;' in the modem 
geoipactry of surfaces it is defined as the quactic surface passing 
throiagh thedrcle at infinity. Every point is equidistant from 
a fixed point within the surface; this point is the ** centre,” the 
constant distance the “ radius,” arid any line through the' centre 
and intersecting the sphere is a ** diameter ” .^]i soctipris oi 

' The suTfaoes by irevolying a circle abouitua^y chord 

alflo received attention at the hands of. the pricks. , Ao9ordu;ig to 
Heron and Geminus they were discussed under the name spff 4 yby 
Perseus (c, eoo-xoo b.c.), their sopticina were 
and are probaWty the same kS the qf MdoXtiS. The 
eutfkce and ’^id trabed by the tbVdlfitum of lesser segment 
e£>a drole is termed a spindla'* ' andior ^ 

results when a circle revolves about an axis in ite pktnjo. < , ; , , • , 


•phefe areiwccBstrily tlircles; if the cutting phme*fliitabs the 
centre, the section is ^aid be ” meridional,” the ctifve of intep- 

section is a ” great circle,” and’ the solid cut off a 
If the plane does not conhun the centre, the curve of ^tmection 
is a ” small circle,” and tiie sdid cutoff is a ” segment.” “ Gmt ” 
circles may also be defined as circles on a sphere which' pass 
through the extremities of a diameter; they are fartiUikt'ais tJie 
meridians or lines of longitude of geographers; lines of latitude 
are “ small circles.” The shortest distance between two poimte 
on a sphere is the arc of the great circle conlkining the points. 
This proposition is the basis of the “ great circle sailing ” of 
navigators, and the arc of the great circle is called the rhumb- 
line” or “loxodromic curv'e.” The deteimmation of the 
shortest distance between two small circles on a s|^re isr given 
in the article Variations, Calculus of. The extremitiespf the 
diameter perpendicular to a small circle are called the “ poles ” of 
that circle, and the distance from the pole to the circle, measured 
by the arc of the great circle through the pole, is the polar 
distance ” of the small circle. The solid enclosed by a small 
circle and the radii vectorcs from the centre of the sphere is a 
'‘spherical sector”; and the solid contained between two spherical 
sectors standing on copolar small c ircles is a ” spherical cone.” A 
“ spherical sector ” and ” spherical cone ” may be also regarded 
as the solids of revolution of a circular sector, about one of its 
bounding radii, and about any other line through the^yertex 
respectively. The solid intercepted between two parallel, planes 
is a “ zone.” 

The geomet^ of the sphere was studied by the Greeks; 
in book xii. of his Elements ^ discusses various properties bf the 
sphere, and in book xiii. he shows how to inscribe the five regular 
polyhedra within it. But with the sole exception of 
the volumes of spheres are in the triplicate ratio of their diameters, 
a theorem probably due to Eudoxus, no mention is made of 
mensuration. This subject was investigated by ArcihimedoB, who, 
by his ** method of esmaustions,*' derived the priticipal roiulto. 
He showed that the surface of a segment is equal to the area of the 
circle whose radius equals the dis^ce from the vertex to ,bai^ 
of the segment; that the surface of the entire sphere is equal m tiib 
curved surface of the circumscribing cylinder, and to four times 
the area of a |P^t circle of the sphbrq; and that the VDlnmfl is. two- 
thirds that of the circismsoribmg cylinder. To Zeapdonis (c* ^00- 
zoo B.C.) is due the important problem in maxima and minima 
that for a given surface tne sphere is the solid of maximum vblumb. 
Calling the nldius f, and denoting by ir the ratio of the drimmielv 
enee to the diameter of a oirde, tho'vohxme it and lhe>siirfBee 

Archimedes gave his result in the treatise Rqil rn$ erptHpae'md 
rev icvKiy^ev'. he left unfinished the problem of dividing d' 
into segments -^hose volumes are im a given ratio. A Slmtidh 
by means* iff the 'penabOla and hyperbola wai given by X>ionyaodaniB 
ot Aznisus .tp.frst century b.c.), and a aimUar probUwa — to obiwtifv# 
a segment equal in volume to a pvea segxnent, and in awwo m 
another segment— was solved by the Arabian mkfhemktitmri 
astronomer, A1 Kuhi. 

In analytical geometiy, the equatkm to the qibere tsimi \(tfae 
fonne2* -p y* 4- » «*,andr m a, tim first 4 q>plyfi^ to rectiwv^ 

Cartesian co-ordinates, the second p tb# origm beiug iii ppth 
cases at the centre of the sphere. It the centre be (e, S, y), the 
Cartesian equation becomes {xr -t- i^e if. ^ 4- (# — W#; 

consequently thS geneial equsftfiml 4e -f y“ -h 4- aAk 4- 
2By 4*2Cr4-B»o, and it is readily shown that theoo-^dmatee 
of the centre are (— A, — B, -- C), aM ;tiic radiuaAf 4- B> 4 - 0 * r-, B. 
A sphere can therefore be aesetib^ so as to satisfy {our |riven 
Conaitions. Systems eff spheres have characters mfidogbds to ilidSb 
of systems of circles. If v, r, be the radii of two'sphereaj d the 
distaiice between the oentres, and f tiie angle at which they iatev- 
sect, ^en iP « r* 4- 4. 2 rr, cos 9; hence a ivj ,co8 9 iP — r — rA 

This Junction is named .the “ power " of the twp spheres, and it is 
Important in the investigation of systems of ^hetm. If the spherfe 
to a point, the function arr, 00s 9 has the limit 
this 18 the equare of the tangent to the aiphero from the point,, ^ndjis 
ismmad >tbe ” TOwer .of the ^here atithe point/* or the ** power of 
the ppmt with respect to the sphere/* Two spheres Intersect ih 
a plari^, arid tbc equation to a Syst^ of spheres Which iriHimt 
iri a ebrnmori okde is 4- y* 4- 4 - aAx 4- 1 > » Oi< iai A 

varies. frorii'BplM^e ito ‘Sphere, emd B( is constant for all the spheres, 
the idape the plane of intersection, and the axis of a the 

line of centres, Cbrtesponding. tp the radical centre Of three circles, 
it may pS ShoWn that forir' stmeres ‘have a radicsl' efetitre, i,e, tiint 
theM SxisHi a point s«dh that the tSngents ftom* Ihis .piemt to the 
four spheres are) equal, and that with this pdrifijasrcenVe, and the 
tlemtilr.'Oie the tangent .as^mdips, a 
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1!lie four ffphi^rdt it Tight angles; this '* orthotomic " sphere 
cxsrresponds to the or^ogonal circle of a system of circles. 

The iavestigation of triangles and other figures drawn upon the 
surface of a sphere is all-important in the sciences of astronomy, 
i;eodesy and geogr a phy. In astronomy, we are principally con- 
cerned with Ihe orientation of points on a sphere*— the so*Callcd 
celestial sphere— with regard to certain planes and points within 
the sphere; this subject is treated in the article Astronomy {Spheri- 
cat). In geodesy," and the cognAto subject " figure of the earth," 
the matter of greatest moment with regard to the sphere is the 
determination of the area of triangles drawn on the* stirtace of a 
sphere — the so-called "spherical triangles"; this is a branch ol 
trigonometry, and is stuaied under the name of spherical trigono- 
metry. In malhematical geography the problem of representing 
the surface of a .sphere on a plane is of fundamental importance; 
this subject is treated in the article Map. 

SPHERES, MUSIC OF THE, in Pythagorean philosophy, the 
harmony produced by llte heavenly bodies in their orbits, 
inaudible to human ears. Pythagoras (ef. Arist. de Caelo, ii. 9) 
held that the movements of stars were governed by fixed laws 
which could be expressed in numbers according to the numbers 
which give the harmony of sounds (see Pythagoras, <td fin.). 
It is this theoty- to which Shakespeare alludes in The Meirhant of 
Venice (Act. v. i. seq. : “ such harmony is in immortal souls, but 
. . , we cannot hear it ”). According to Gorriper^ (Creek 
Thinkers, i. 118, Eng. trans.)*' there was nothing fanciful in the 
Pythagorean doctrine except only the belief that the differences 
of velocity in the movements of the stars were capable of 
producing a harmonious orchestration and not merely sounds of 
varying pitch.” 

SPHERES OF INFLUENCE. ‘‘Spheres of influence,'' 
f‘ spheres of action,” “ spheres of interest,” ” zones of influence," 

‘‘ field of operations,” ” Machtspluire,” “ Interessen- 
sphere,” are phrases in international law which 
have come into use to describe regions as to which nations have 
agreed that one or more of them shall have exclusive liberty 
of action. These phrases became common after 1882, when 
the “scramble for Africa” began, to describe diplomatic 
arrangements with respect to it. Some definitions may be 
quoted — when secretary ol state for the colonics, Lord 
Knutsford, replying to a deputation in 1890, said; ‘“Sphere of 
action * is a term 1 do not wish to define now; but it amounts 
to this : wc shbuld not allow the Portuguese, Germans, or anv ; 
foreign nation oi" republic to settle down and annex the territory^* i 
(quoted in Keane’a Cempendium of Geography, i. ,21)4 “ The term : 

‘ sphere of influence ’ implies an engagement between two states j 
that: Ohe of tteim will abstain from interfering or exercising , 
influences within certain t^ritpries which, as between the cOn- : 
traoting.partieSy are reserved for the operation of the other 
(liberty Govenmml of Mia, and ed., p. 370). “ Utiter ‘ Inter- 
^ehsphfife * oder ‘ Machtspfhfire ^ versteht man namlich das aiif 
Gruna von Vereinbar ungen unter den betheiligten Kolonial- 
fitaaten alagegrenetc (kbiet, innerhalb dessen ein S:aat 
auaschliesslich berechtigt ist, seine koloniale Herrschaft durch 
BesitzergtjMfun^ Oder Abschluss von Protectoratsvertrftgen zu ; 
,begrihiden,9der doch einen fuf die in dicsem Gcbictc vorhandenen 
Volkerschaften massgclxmdan. rpolitischen Einfluss auszuiiben 
ffitengel, Die deutschm Schutzgebiete, p. 18), “The term 
^spbero of influence or sphere of interest ’ has been given an 
extended meaning by recent developments. Formerly it was 
used to signify a region wherein a nation, through its citizens, 
had acquired commercial or industrial interests without having 
asseri^d any political protectorate or suzerainty. To-day, as 
us^ in'C^na and elsewhere, the term applies ra^er to a region 
pre-empted for further exploitation and possibly for political 
control (Dr Reinisch’s Politics, pp. 60, 61). “ A portion of a 
non-Diristian or uncivilized country which is the subject of 
t^plomatic aixangements between European states, but has not 
yet developed into a protectorate ” (Jenkyn’s British Buie and 
JUfisdicHon beyond the Seas). See idso Hall, 6th cd.> 129. 

The r^ons for majeing these arrangements are to be explained 
partly ; hy neference to the history of intenwtional Jaw as to 
occupation. The Romaic jurists recognized certain “ naiur^ 
anodes” Of acquiring f^eperty, in particular iraditic and 
loctiepaBA The doctrines wmch the Roman’ itirists had worked 
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out ^ to acquisition of private property by occupatioii were 
applied to the appropriation by states or their subjects of vacant 
lands (res nullius\ including lands in the possession 
of barbarous tribes. “ Quod enim nullius est, id Diimv§fwr 
ratione naturali occupanti conceditur ” (Institutes, aui 
ii. 1-12). The Roman law required the animus ^aimtioa. 
domini — there must be seizure for and on behalf of the owner. 
There must be “ apprehensio. Apiscimur possessionem corpore 
et animo, neque per sc animo aut per sc corpore ” (Dig. xli. 2-3). 
Profes.sing to act on these doctrines, and relying ako on an 
assumed right on the part of Christian nations to subdue obdu- 
rate non-Christian communities, the navigators and explorers of 
the 15th and i6th centuries made exorbitant claims. Having 
occupied certain points on the coast-line, they claimed to have 
occupied a whole island or continent (De Martens i. 462).. 
They made vast claims under Papal bulls; for example, under 
the bull of ^Tcholas V. of 1454, and the bull of Alexander VL 
of 1494, which assigned to the Portuguese the empire of Guinea 
just discovered. It was one of Grotius’s services to diffuse 
sounder ideas, and to point out that Roman law gave no support 
to these pretensions : “ Invenire non illud est oculis usurpare, sed 
apprehendere ” (Mare liberum, c. 2). He insisted that ” occu- 
patio autem publica eodem modo fit quo privata territoria sunt 
ex occupationibus populorum ut priA^ata dominia cx occupa- 
tionibus singulorum.**" In recent times the old doctrine that 
discovery without occupation confers an independent right to 
the land so discovered of any extent is discredited. The ten- 
dency is to insist on actual occupation as a condition of legiti- 
mate possession or soA^ereignty (see correspondence between 
Great Britain and Portugal, State Papers 79, p. 1062), and 
to treat the discoverer's right as merely inchoate. Thus, in 
opening the conference at Berlin in 1884, Prince Bi.smarck 
said : “ Pour qu’une occupation soil consid^r^e comme effective, 
il est, de plus, a d6sircr que I’acqu^reur manifeste, dans 
d6lai raisonnablc, par des institutions positives, la volont^ 
et le pouvoir d’y exerew scs droits et de remplir les devoirs 
qui en r^sultent.” This doctrine is recognized in articles 34 
and 35 of the General Act of Berlin, the former of which states 
that “ any Power which henceforth takes possession of a tract 
of land on the coast of the African continent outside its posses- 
sions, or which being hitherto without such possessions shall 
acquire them, as well as the Power which assumes a protectorate,, 
'shall accompany the respective act Avith a notification thereof, 
addressed to thi other Signatory Powers of the present act,i» 
order to enable tlwm, if need be, to make good any claim of their 
OAvn.” To a similar effect wrote Lord Salisbury in 1887 with 
reference to thn claims of Portugal in East Africa. “ Great 
Britain considers that it has been admitted. in principle by all the 
parties to the act of Berlin that a claim of sovereignty in Africa 
can only be maintained by real occupation of the territory 
claimed; and that the doctrine has been practically applied in 
the recent Zambezi delimitation (State Papers 79, p. 1063). No 
paper annexation of territory can pretend to validity as a bar to 
the enterprise of other nations.” At its session at Lausanne, in 
1889, the Institut d6 Dfoit International adopted the following 
principles ; — 

" Article I. — L 'occupation d’un territoire k titre de souven^eto 
ne pourra £tre roconnuc comme effective que si elle 
.conditions suivantos ; i" La prise de possession d'un territoire 
enferra^ dans ccrtajne.s liraites, faite au nojn du gouvernement, 
2 ** La notification ofliciclle dc la prise de possession. La prise de 
possession B'accompHt par I'lfetablissemcnt d'un pouvoir local re- 
sponsablo, pourvu de moyeiis suffisants pour maintenir' I'otdre ei 
pour a-isurcr I'exercice T6gulier do son autorit^ dans les limites du 
territoire occupy. Ces moyens pourront ^Ire empnintos A des 
institutions existantes dans le pays occup6. La notification de la 
prise de possession de fait, toit pour la publication dans la forme 
qui, dans chaque 6tat, est en usage pour la notification dos 
actes officids, soit par la Vpie diplomatique. Elle contiendra 
la d6tenziination approritnative des llmites du tdritoiie occupy ** 
(Annuairex. 201). 

This development of Itrtcmatibnal law naturaHy led to gmnge- 
meats as to “ spheres of ^influence.” Nations which had not yet 
settled or occu^ed, or established protectorates, in regions con- 
tiguous to their ' existing possessions, were desirous to retain' 
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hold over the farmer, and proceeded to enter into treaties defining 
the spheres of influence. 

The following are some of the chief treaties by which such 
spheres are defined : — 

Great Britain ami Portugal as to Africa, August 20. 1890, 
Kovt^mber 1891) and June ii, 1891. Great Britain and France 
to Upper Niger, J.-niiary 20, iflpi: November 15, 1893, as to 
Lake Chad. Great Britain and France as to Siam, January 15, 
189^. The two governments engage to one another " that neither 
ol lliera will, without the constmt of the other in any case or under 
ally pretext, advance their armed forces into the regions, &c.** 
They also engage not to acquire within this region any special 
I)rivalege or advantage which shall not be enjoyed in common, 
or equally open to Great Britain and France or their nationals 
and dependants. Great Britain and Italy as to Africa, April 15, 
1S91; May 5, 1894, as to region of the Gulf of Aden. Congo and 
Portugal, May 25, T89T, as to " spheres de souverainet^ ft d'influ- 
ence ” in the region ol Lundu. Great Britain, Belgium and Congo, 
May 12, 1894, as to the sphere of influence of the independent 
Congo Slate, Great Britain and Germany, July i, 1890 and 
November 15, 1893, and Ccnlral Africa. Great Britain 

and Russia as to the s])hcrcs of influence to the east of Lake Victoria 
m the region of the Pamirs. March 11, 1895. 

As an example of the promises or engagements in such treaties 
may he quoted that between Great Britain and Portugal of the 
20th of August i8yo. Portugal engages that the territory of which 
the limits are defined in article 3 shall not, without the consent 
of Great Britain, be traasferred to any other power. In the 
treaty between the same powers of the 14th of November 1890 it 
is stipulated that neither power wiR make, tender, accept pro- 
tectorates, or exercise any act of sovereignty, &c. Sometimes 
a treaty defining spheres of influence declares that such and 
such territory shall be neutral. 

In the treaty of delimitation between France and Geimany of 
the 15th of March 1894, the line of demarcation of the zones of 
influence of the two states in the region of Lake Chad is drawn, 
and they agree to exercise no political influence in such spheres. 
Each of the states agrees (art. 2) to acquire no territory, to 
conclude no treaties, to accept no rights of sovereignty, or pro- 
tectorate, and not “ g^ner ou de contester Tinfluence de Tautre 
Puissance dans la zone qui lui est reserv 4 e,’* 

Being the result of treaties, arrangements as to spheres of 
influence bind only the parties thereto. As Mr Olney, in his 
correspondence with Lord Salisbury in regard to Venezuela, 
remarked : Arrangements as to spheres of influence are new 
departures, which certain great European Powers have found 
nece.ssary and convenient in the course of their division among 
themselves of great tracts of the continent of Africa, and which 
find their sanction solely in their reciprocal obligations ” 
(United States No. 2, 1896, p. 27). 

Some treaties expressly declare that the arrangement shall 
not affect the rights of other powers (Stoerck, Recueil^xvi p, 932). 
No doubt, however, the tendency is for spheres of influence to 
become protectorates. It may be mentioned that Germany and 
Holland have concluded a treaty (Dec. 21, 1897) by wdjich 
the latter agrees to extradite German criminals in spheres 
of influence. By an agreement of the 12th of May 1894 between 
Great Britain and the Congo State, the former granted to the 
latter a lease of territories comprised . within the sphere of 
influence laid down in the Anglo-German agreement of the 
ist of July 1890 (19 Hertslet, p. 179), 

Somewhat akin to the rights of a state in a sphere of influence 
are those possessed by Germany in the zone surrounding the 
protectorate of Kiaochow under the treaty of the 6th of March 
1898, and the fights obtained under treaties with China that 
certain pfovinces shall not be alienated. 

Somewhat similar arrangements as to ports of this sea are not 
unknowiLi Grotius in his Mare liberum says : ** tUud interim 
fatemur, potuisse inter gentes aliquas convenire, ut capti 
in mans hac vel ilia parte, hujus aut ilHus reipublicae 
judicium subirent, atque ita ad commoditatem distinguendae 
jurisdictionis in mkri fines describi, quod ipsos ^nidem earn 
sibi legem ferentea obligat, at alios populos non item; neque 
locum cujus proprium facit, sed in personas contrahentium jus 
coQstituit ” (Ci< ^ 
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The best known example of a claim to a sphere of influence, 
which is not the result of any treaty, is the Monroe doctrine, first 
broached by President Monroe in 1823. The Romans bad* thicir 
equivalent to the Monroe doctrine; they forbade any Asiatic 
king entering Europe and conquering any part of it; the breaii 
of this rule was their chief grievance against Mithradates 
(Montesquieu, De la Grandeur et de la dcc^ence des romains, 
(c. 6). 

Claims somewhat similar to those relating to spheres of influ- 
ence have been put forward as against the w'hole world, in virtue 
cf the right of continuity or the doctrine of the ^ . 

hinterland. Sometimes it is called tlie doctrine of " 
contiguity,'* or droit de vicinity, de priority, de preemption 
ou d'enclave.** Pie who occupies a part of a well-defined close or 
fundus j a parcel of land witn artificial or natural boundaries, 
which enables him to control the whole area, may be said to 
occupy it. He need not be present everywhere, or enter on 
every part of it : “ SujQScit quamlibet partem ejus fundi introire, 
dum mente ct cogitatione hac sit, uti totum fundum usque ad 
terminum velit possidere ” (D/g. xli. 2, 3), In virtue of a supposed 
analogy to such occupation, it has been said that the occupation 
of the mouth of a river is constructive occupation of all its basin 
and tributaries, and that the occupation of part of a territory 
extends to all the country of which it lorms physically a^iart^ 
A state, having actually occupied the coast, may claim to reserve 
to itself the right of occupying from time to time territory lying 
inland (hinterland). In the discussions as to the western boun- 
dary of l.ouisiana between the commissions of tlie United States 
and Spain, as to Oregon, as to the claims of the Portuguese in 
East Africa, and as to the boundaries of Venezuela, the question 
of the extent of the rights of the discoverer and occupier came up^ 
Portugal actually claimed all teiritopr lying between her African 
possessions. It has been urged that the subsequent settlement 
within a reasonable time of the mouth of a river, “ particularly 
if none of its branches had been explored prior to such discovery, 
gave the right of occupation, and ultimately of sovereignty, to the 
whole country drained by such river and its several branches,** 
Another form of the same doctrine is, that the occupier of a part 
of the sea-coast thereby acquires rights “ extending into the 
interior of the country to the sources of the rivers emptying 
within that coast, to all their branches, and the country they 
cover ** (Twiss, Laws of Nations in Time of Peace, p. 170; Twiss, 
Oregon Question,^. 245; Eluntschli, s. 282; Phillimore, Commen- 
tariesyip, 236; We.stlake, International Law, pt. i. p. 128). Lord 
Salislrary referred to the modem doctrine of hinterland with 
its inevitable contradictions ** (United States, No. 2, 1896, p. ra). 
Certainly it is inconsistent with the doctrine, more and more 
received in recent times, that effective possession is necessary 
to found a title to sovereignty or control. It is akin to the 
extravagant claims of the early Portuguese and Spanish navi- 
gators to territory on which they had never set foot or eyes.f 
The doctrine of the hinterland is likely to become less important, 
now that Africa has been parcelled out# 

Authorities. — Twiss, Laws of Nations in Time of Peace (1855); 
Phillimore, Commentmies on International Law, s. 236; SaLomon, 
LVccupation des territoires sltns maHre (1889); Coree^ondence as 
to Delagoa Bay (Portugal, No. i, 1875. p. 191); British dounier Case, 
Venesuela, No. 2 (1899), p. 135; Annuaire de Vinstitnt de droit 
international, ix. 243; x. 173; Revue de droit international, xvii. 
113; xviii. 433; xix, 371; VeneMuelan Papers, No. 4 (1896); J. B. 
Moore, Digest of International Law (190O), 1. 268. (J. M.) 

SPHERICAL HARtlONIOS, in mathematics, certain functions 
of fundamental importance in the mathematical theories of 
gravitation, electricity, hydrod^amics, and in other branches 
of physics. The term ** spherical harmonic ** is due to Lord 
Kelvin, and is primarily employed to denote Either a rational 
integral horac^eneous function Kif three variables x, y, a, which 
satisfies the differential equatioh ' 

, . . . 

known m Lapkoe's equation, or a functioo latisfies the 
differential equation, and becomes a rational integral homc- 
geoeous function when multipl wd hy n ppw^ qf (»* 4 / + rp 

XXV. aia 
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Of all partiailar integrals* of Laplace’s equation, these are of the 
greatest importance in respect of their applications, and were 
the only ones considered by the earlier investigators; the solu- 
tions of potential problems in which the bounding surfaces are 
ejtactly or approximately spherical are usually expressed as series 
in which the terms are these spherical harmonics. In the wider 
sense of the term, a spherical harmonic is any homogeneous 
function of the variables which satisfies Laplace’s equation, 
the degree of the function being not necessarily integral or real, 
and the functions are not necessarily rational in x, y, z, or single- 
valued; when the term spherical harmonic is used in the nanower 
sense, the functions may, when necessary, be termed ordinarv^ 
spherical harmonics. For the treatment of potential problems 
which relate to spaces bounded by special kinds of surfaces, 
solutions of Laplace’s equation are required which are adapted 
to the particular boundaries, and various classes of sudh solutions 
have thus been introduced into analysis. Such functions are 
uwally of a more complicated structure than ordinary spherical 
harmonics, although they possess analogous properties. As 
examples we may cite Bessel’s functions in connexion with 
circular cylinders, Lamp’s functions in connexion with ellipsoids, 
and toroidal functions for anchor rings. The theory of such 
functions may be regarded as embraced under the general term 
harmonic analysis, ^e present article contains an account of 
theprincipal properties of ordinary spherical harmonics, and some 
indications of the nature and properties of the more important 
of the pther classes of functions which occur in harmonic analysis. 
Spherical and other harrhonic functions are of additional impor- 
tance in view of the fact that they are largely employed in the 
trfcatment of the partial differential equations of physics, other 
than Laplace’s equation ; as examples of this, we may refer to the 

equation ^ = J{^\ which is fundamental in the theory of con- 
duction of heat and electricity, also to the equation ^ 

which occurs in the theory of the propagation of aerial and 
electro-magnetic waves. The integration under given condi- 
tions of more complicated equations which occur in the theories 
of 'hydro-d)Tiamics and elasticity, can in certain cases be effected 
by the use of the functions employed in harmonic analysis. 

I. J^elation between S^hetical Harmonics of Positive and NegaUve 
Dejgrfes.^A function which is homogeneous in x, y, z, of degree 
n in those variables, and which \satishes Laplace's equation 

is ibermdl a solid spherical harmonic, or simply a spherical harmonic 
of. degree a. The degree n may be fractional or imaginary, hut we 
are at present mainly concerned with the case in which n is a positive 
or negative integer. If x, y, .z be replaced by their values r sin e 
cos 0, f rin 0 sin r cos d in ^lar co-ordinates, a solid Spherical 
harmonic takes the form the factor f„{^, p) is Called a 


denote a spherical Irarmonic 
by diderentiation that 


surface harmonic of degree n. 
of degree n, it may be shown _ 

— ■ fn(^n -f *» + and thus as a particular case that 

-si o . have thus the fundamental theorem that 
from any spherical harmonic V„ cf degree n, another of degree 

— n — I may be derived by dividing V« by All wherical 

harmonics of negative integral degree arc obtainable in this way 
from those of positive integral degree. This thec^rem is a par- 
ticular case of the mote. g[cneral inversion theorem that if F(x, y, g) 
is any function which satisfies the equation (1), the function 

•; y 

also, i^isfies the equation. 

The didinary spheri«d ‘ harmonics of positive integral degree w 
are these ) Whioh are rational integral functions of x, y, g. The 
most gtaoenal rational integral function of degree « in three letters, 
'contains: Jj(n -i~ .2) pae^&ewtfl;ivthe expression be substituted 

_ 'L — coefficients separately to zero 

most general spherical 
» contains |(» + t)(a 2) 

- ln(n - I), or aw + I independent /COWtants. ,Tbere exist, Afre^- 
fore, 2« + I independent ordim^ hwinonics of degree w; and 
corresponding to each oi .these tMe is' a negative harmonic of 

— I obtained by diriding by , The three inde- 
harmonies 6f r ird x, jt,' i; the five^ of degree a ase 

Evwy thayimotoioioffdegreo w in a Un^r. 
fidialion of aw. -K 2 indepmident harmonics of the degree; we wo- 

cSi:theref<w;'lbWffi3a ' ^ ■ 


2. Determination of Harmonics Of ^ben Degree,— It is clear tW 
function f{ax + 6y 4 cz) satisfies the equation (i^ if e, b) c ate 
constants which satisfy the condition a* 4- 6^ 4. = o; in particular 

the equation is satisfied by {z ix cos a 4 - ly sin a)*'. Taking w to 
be a positive integer, we proceed to expand tliis expression in a 
scries of cosines and sines of multiples of a; each term will .then 
satisfy (i) separately. Denoting by k, and y 4- by t. we 
have 

(r4- ix cos a 4- ,y sin a)" ^ (z ^ Ikt + ~ ilY 
\ 2 2kt ikt! 

which may bo written as (2Af)-«((z 4- kt)'^ — On expansion by 
Taylor’s theorem this becomes 

the difierentiaiion applying to z only as it occurs explicitly; the 
terms involving cos ma, sin ma in this expansion are 

2» l(w 4- w*) I (,2 f fw) 1 Br**-*^' ' j 


«{' 


(y + 1^)** d**‘^*** 




_ 

2" 1 (m 4- w) 1 02" ^ ^ (w - w) ! J 

where m ^ i, 2, . . . w; and the term independent of a is 

JL, 

2"n\ os"^ ' 

On writing 

(y -b cr)'" = i'V'«(cos t sin mp) sin *" 6 , (y 4- « 

*‘'”r“'^(cos mp + I sin w*^)'sin-»»fl 
and observing that in the expansion of {z 4- ix cos o -f- ly sin a)"* 
the expressions cos ma, sin ma can only occur in the combination 
cos m{p — a), we see that the relation ‘ 


(w -b m) 1 02" + *^^ 




ftt) J 5^- 

must hold identically, and thus that the terms in the expamsion 
reduce to , , 1 , . . 

. — , cos ma cos mp sm ■■ 

(w 4- w) I 2"-> ^ + ' 

I . . . ?)>* + 

- — 4—— — -ti"” sm mo sm mp sm f^K 

(n + m) I 2'»-l oz** + ^ 

We thus see that the spherical harmonics of degree n arc of the 
form 

*"■ Z ”•* ““ - 1)* 

where ^ denotes cos S ; by giving m the values o, 1 , 2. . .w we thus 
have the 2w + I functions required. On carrying out the differen- 
tiations we see that the required functions are of the .form 

Afix-bty)** ± (x - »y)»"] 

where m = o, 1, 2, 3, . . . w. 

3. Zonal, Tesseral and Sectorial Harmonics. — Of the system of 
2w -b I harmonics of degree w, only one is symmetrical about the z 
axis; this is 


writiBig. 


L. (u* — T)»: 


P»W' 




we observe that P»(«) has w zeros all lying between,^ ± t, conge- 
quontly the locus of points on a sphere r —■ a. for y^iph 
vanishes is n circles all parallel to the meridian plar^e ; these cirtl^ 
divide the sphere into zones, thus Pk(ai) is called the wlmal sizrfa^ 
harmonic 01 degree «, and r"P*(/i4), arerthcj solit^ zonal 

harmonics of degrees n and ^ w z. The jiocus of poiiL^,4>n a 

sphere for whidh mp . sin — i)«» vahishes ooffsistef of' 

w>~ m circles parallel. to the iiveridian i^Bne,,and.wi'gk:^.Qirf:3es , 
through the poles; these citcle8.djvid,e the spherical surface Intq , 
quadnlatcfals.or. . except when n ^nt, in which, we the 

surface ‘ is , divided into sectors, and the harmonics are therefbte 
called tesseral, except those for which m =* «, which are tailed 

seotoriah. Denoting ;(I by ,thP UmxaX 

siSriacerhaEmo^e*. eJf® ^ P^(cos fii), 

and' the seotbrial harmonics are ^ wo- PjCttfs fJ^inThe fttffOtibiilJ!^ 

*J} ’ J.J. 


denote the expressions 
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p fji =■ (»)’ 

' 2*Mi Si 


r 2,2« — I 2.4T2»I^1 .2fl~3 

a”nl(»-«i)P V 


2 . »» — I 


•+. ..J 


(4) 






2"» I 


Every ordinary harmonic of degree n is expressible as a linear func- 
tion of the system oi 2n+T zonal, tesseral and sectorial harmonics 
of degree »; thus the general form of the surface harmonic is 


“tf'nijt) + COS + ii« sin m^)P^ Ip). 


(5) 


In the present notation wc have 
(z + ix cos o + <y sin ay*^r» | (/li) + 2^< 

if wc put a = o, we thus have 

(cos 0+1 sin $ cos = P«(cos ^ 

from this we obtain expressions for P«(co8 0), P|J'(co8 0) as definite 
integrals 

P„(cos s= i (cos 0 + i sin 0 cos \ 

» / 0 j. (6) 

0) — - (cos 0 + t sin 0 cos <^)''cos ntpdtp^ J 

4. Denvatidn 6 f Spherical Marmontes by DiffereniiaUen.’^-^n^e 
linear character df J^iplace’s ec(ttktion shows thSit, irom any solutioii. 
others may be dcriv cd brv difierentlation with respect to the variables 
X, y, z; or, more generally, if 

f(i 1 

' W dy’ dzl . 

denote any rational integral operator, 

W0 0 0W 

is a solution of the equation, if V satisfies it. This principle Itas 
been applied by Thomson and Tait to the derivation of the system 
of any integral aegree. by operating upon i/f , which satisfies Laplace's 
equation. The operations may be conveniently catiried crut by 
means of the following diflerojitjation theorem. (See papers by 
Hobson, in the Messenger of MathemoticSt xxiii. IZ5, ^fid Proc, Lona. 
Math. Soc. vol. xxiv.) 

which is a particular case of the more general theorem 


(7) 


U 


'-(ll’ I* 


ii ^ . 

+ ^ • ■}/»(*. y. 2) (7*). 


f ! d(i^) 

where y, z) is a rational integral homogeneous .function pf 
degree «. The harmonic of posiiiye degfee n corr^ppn^uW ^ 
that of degree — n — i in the expression (7) is 

(i __!V 2). , 

\ 2,2n — 1 2-4. inrr- 1. 2n 3 / 

It can be verified that even when n is unrestricted, this expression 
satisfies X^place*s equation, the sole restriction being tl^t of tbe^ 
convergence of the s^ies; , ' 

5, 'MctxjyelVs Theoi^y of Poies . — ^kifote prdceedlng^to bbtain by 
means off ify),' th6 expressions for the tonal; tesseral = arid sectorial 
harmonibs; it is 'ccnv^i^t to ioftreduce the cosidepfion,; due to 
Maxwell (see Electricity and Mojgnetism, vo)i. i. ch. ix.), of the 
poles of a spherical hatttionie. > Suppbsc a ^ere of any radius: 
drawn with its centre at the origin ; any line whose direction-cosines 
are I, m, n drawn from the origin, is balled aa axis,, arid tfaelpoint 
where this axis cuts the sphere is oiUed the pole of the axis. Difier-. 
ent axes will be denoUeldby suffix^ attafcUqd to^e direction-cosines ; 
the cosine {liX + mey + niZ)fr of the angle betw^U rth^ 
vector r to a point (x, y, x) and the axis {h, mi, fii), wflibe denoted 
by X/; fihebbentoof'theaaj^le^ between 07iif^^(9oei^ 
which will be be denoted by fny. The operation ^ 

1 k; ' + ’"‘5; + *‘5 I 

ptrfonned upon any function of 

with respect to the axis (/tjf;;mtf;at)gano ft defioted oy The 

potential function ~ 1>® the potential due to 

a singular point of degree zero artlfiy origin; Sq ft called the strengtll 


of the singular point. Let a smg^r point of 'ddgree ^o, and 
strength Cq, boon an axis A|, at a distance oq from ,tho^ orimn, and 
also suppose that the origin is a singular point of strength — Cq; 
let be indefinitely increased, arid indefinitely diiriinished, but 
so t^t the product Cf^Q is finite and equal to the origin is then 
said to be a singular point of the first degree, of strength e^, the 
axis bdiw fij. Such a singular point ft fx^uently called a doubftt. 
In a similar manner, by placing two singular points pi degree, nnffy 
and strength, e^, — 0^. at a distance ck along an axis h^, and at the 
origin respectively, when is indefinitely increased, and diminished 
so that e^ai is finite and » e^, we obtain a singular point of degree 2, 
strength Sg at the origin, axes being A,, Proceeding in this 
manner we arrive at the conception of a singular point oi any degiue 
n, of strength e^ at the origin, the singular point having any n given 
axes h^, .. . htt. If s^-i {z, y, d) is the potential due to a 
singular point at the origin; dL degree w — x, and strength- ew.wi, 
with axes h^, h.^,...hH-u the potential of a singular point ^ degree 
^ 4.1 which is hn, ft the limit of , ; 

- l„a, y — m„a, z — w*a) — ^ i (^, y, 1); 

La = d, "Len-i « 00, LoSm-i “ ««; 


n, the new axis 
when 


this limit is 

_ en{l or - 

Since potential V, due to a singular point 

at the origin of strength e„. and axes Aj, Ag, . . . ft given 

V» - (- (8) 

6. Expression for a Harmonic with given Poles . — ^The result of 
performing the operations in (8) is that V* is of the 

fi\e Y- 

where is a surface harmonic of degree ft, and will appear as a 
function of the angles whfth r nmkes with the ft-aaoes, and of the 
angles these ages make with one another.,^ The poles of the n 
axes are defined to be the poles of the surface h^mpriics, and. m 
also frequently spoken of as the poles pf the solid harmbiifics 
Y„r*, Y,^-^*-l. Ajiy spherical harmonic ft coxfipfttdy specMbdIby 
means of its poles. ' . 

In , order %o express Yn in terms df the positions of its poles, we 
apply the theorem (7) to the evaluation of In (8), On putting 


y, z) = UffrX + m^y + nrZ), we h&vu 
^(r- 


2 


.211— 




By we shall denote theuum of ihe^n^ucts pf ,of tlio 

(quantities /», and n — of the quantities a; in any term each 
suffitx' is to occur onoe, and once ozfiy, eVery pdssibft ordAr being 
taken. We find , 1 

tlifx + fwy + fii) - M{lx + my ^ ^ 

and generally - 

A»^(/g + my + IW) 

thua we pbtain the following, expression iot Ym s^Ktftce haN 
mdnic which lus given poles A^, ^ . ..A«; 




T)m itn-tim)] ; . 


„-)} 


(9) 


where S denotiBs a spmmAtioD with respect to m from o to 
m — er t (a ~ I) » {According as n is even or odd. This is Maxwell’s 
general expreision (ioo. df.) for a surface *haTaioili<r Ufiith givien 
poles. ( 

If the poles oq a ^here of radius r are denoted by A, B, C . . 
WO' obtain from the following esepresSions for tlm'hararonics^of 
first'fonr degrtes 

/I ' :X, p^COsPA* Y.«» i{3,CpSpAcpSilif)3;T‘c<ft’A%' '■ s 
|1 rVi |(r5 eos PAcba PB^ PC — 00s PA/^ BC cos PBeoaiCA 

' '"'T,. 

W 4 a«^|(3|^o^PAooaPBooaPCtoB^P0'^ 53cosPAooBPBeo8l€D 

I'. >" 'j- 1 ‘HL. yflJ 1'“ I «vjj; . .... iT/ 

u, io/igmMtf .-irmssnif $mi.)<SaPiorM thA >*» 

oefinaido^wft^ftho axis of we lAiw.i^eAfpy 

•I 3r r i 
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mppl3ring the theonm (7) to evaltiate this expression, we have 
<- a»» I j2n)I 1 r, _ ^ 


»f fir? 


2.2^ 


^ ]r 

— I.2M — 3 j 

a-Klnir ^ }' 


— h ■ 

-I 2.4.2n- 


the expression on the right side is P’'(ju), the zonai surface har- 
monic; wtf have therefore 

( ^ t I 

y 


P«(m) 


U I L J' 

The zonal harmonic has therefore all its polos coincident with 
the z axis. Next, suppose n m axes coincide with the z axis, 
jund that tlio remaining m axes art* distributed symmetrically in 
the plane of x, y at intervals w/wt, the direction cosines of one of 
them beiag cos a, sin a, o. We have 


n(cos(, 


I fw\ , 

« + ).- -f sui 

mjLX 


which is equal to 

IW r 

- 07n| ' 


H'+S).?} 

luct becomes 

o'* vnJ 


Let { =s 3? + <y, 7) -- X ty, the above product becomes 


I 

this becomes 




•HY 


I ; when a = 


From (7), wo find 

a . s 

* ty. 


-<-i' (IT )“■ 
[©-,+(-.)■ (I)- 1 


/--g 


)!■ 


■ 




2«» I 

“ ^ ^ * smw4>) sin'^ej cos>*-^$ 

^ (^mj(n-: m 3 I) . 1 

2.2» — I 

hence 

^y^Qx ^ m4> i I sin m4»)PrCcos ^), 

as we see on referring to (4) ; we thus obtain the formulae 

^{(|) «» »»<> • ») 


> .pir(cofl d)‘ 


10) 


It is thus seen that the fiesseral harmonica of dome n and order 
m are those wliich have n — wi axes coincident witn the z axis, and 
the other m axis distributed in the equatorial plane, at an^lar 
intervals x/m. The sectorial harmonics have aJl their axes in the 
equatorial plane. 

8. Determinatiofi 0/ the Poles of a given ffiirmonic.— It has been 
shown that a sphericaJ harmonic ^h{x, y, x) can be generated by moans 
of an operator 

the function /„ being so chosen that - 

■ Y.(*, y, +... };/«(*, y, ,). 

atm relation shows that if an expression of the form 

y, r) 

Ma4^to /»(^,y,f)jth© harmony; ,y^(x, z) is unaltered ; « thus 



fm must, be SO chosen that it is resolvai^ into linear fetors; it will 
be shown that this can bo done in one, and only one, way, so that 
the TOle^ art hll real. 

If zf, y, 1 are.sttch as to mtisfy-tbe two Hquations z) s«d), 

■3r + y* 4* the eouation fn (x, y, z) is also satisfied ; the problem 
of determining the poles is therefore equivalent to the algebraical 
odh of redud^ V;"lo the pibdbet af Ufidur te^bn ^ mtaos of 
-thb mbtioh -f ^ -f * 0, ^between the JViuMMes. Sbppoeo 

m -’ll; ,c.j 

\ *.{», y, ^ “ An(U +'"«» +iW} +-i3!* + 3^ + *^V,.,(jr, y, 


we see that the plane l^x tnjy + «^ ** 0 passes through two of the 
2n generating lines of the imaginary cone zr-* + y* + z* =; 0, in which 
that cone is intersected by the coiie Y„{x, y, z) = 0. Thus a pole 
(/x, m,, nx) is the pole with respect to the cone at- + y’-* + z** i=i 0, of a 
plane passing through two ol the generating lines; the number 
of systems ol poles is therefore fe(2n — i), the number of ways of 
taking the 2 m generating lines in pairs. Of these systems of poles, 
however, only one is real, viz. that in which the lines in each pair 
correspond to conjugate complex roots of the equations Y- = 0 
at’* 4- y2 -f z“ =:. 0. Suppose * 


Oj 4- 4^1 Og 4- Og 4- l/3g 

gives one generating lino, then the conjugate one is given by 

X y_ ^ z 

o, - 4/h “■ - 4)3 i Og - 4/?/ 

and the corresponding factor /a? 4- wy 4* «z is 
X y z 

Ui + Og + i0,j ttg 4" 

*1 0-2 — 4flg Og — (dg ] 

which is real. It is obvious that if any non-conjugate pair of 
roots is taken, the corresponding factor, and therefore the pole, is 
imaginary. There is therelore only one system of real poles of a 
given harmonic, and its determination requires the solution oi an 
eauatioii of degree 2«. This theorem is due to Sylvester (Phi7. 
Mag. {1876), 5th series, vol. ii., “ A Note on Spherical Harmonics "). 

9. Expression for the Zonal Harmonic with any Axis,— Dm zonal 
surface harmonic, whose axis is in the direction 


rr' 


or P«(cos 0 cos e' + sin 0 sin 0' cos 4» — ^') ; this is expressible as a 
linear function of the system of zonal, tesseral, and sectorial liar- 
mouics already found. It will be observed tliat it is symmetrical 
with respect to (at, y, z) and (at', y', z'), and must thus be capable of 
being expressed in the form 

a„P„(cos 0)P„(cos 0') 4- 2a,„Pir(cos 0)Pj|*(cos 0')cosm(^ — 

and it only remains to determine the co-efficients a^, ... . . a„. 

To find this expression, yhe transform {x'x + y'y 4- z'z)*>, where 
AT, ,y, z satisfy the condition x® 4- y* 4- — 0; writing f =. ;r 4- ly, 

II X lyy {' = x' 4- ri' — at' — 4y', we have 
(XX* -f yy* 4- isy == (Wi 4 W'n + 

which equals 

“ a! 61^— fl — 6)l\^ 2'» + ^ j'" * * 

the summation being taken for all values of a and fe, such lhat 
a h ^n, a > b; the values a 0, 6 — 0 corresponding to the term 
(zz')». Using the relation (?; — — z*, this liecomes 


(ivx* 4-yy' 4 * W" 4 




I6!(n-a-&)l" 

putting a — 6 = m, the coefficient of on the right side is 

H(m + b)\{n - m - 

from '6 = 0 to 6 = ij[x — m), or i{n — m.— i), according as « — w» 
is even or odd. This coefficient is equal to 

^ *.4.am+sTim+3" > /• 

in order to evaluate tliis coefficient^ put z = t, a?' 4 cos a, 

y' S3 ^ sin a, then thi^ .coefficient is that ot (1 cos a 4 sin a)"*, or of 
jjj expansipn of (z' 4- nx* cos a -f ly' sin a)" in powers of 
and d*^, this has been already found, thus the coefficient is 

jy^,-«4'Pn€080.r"'. 

Similarly the coefficient of is 

hipice we have 




lathis d4nto 

•< [. .-f .5 '0 ' 9 ' a 
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and let each side operate on i/r, then in virtue of (lo), we have 
(rr')"PH^ ^- ■■P«(cos e bos 0 ' +sln sin 0 ' cos <^— 

*=P„(cos »)P^(C09 0 ') +22fe^pr(c08 e)Pr(C6B 0 ')cos m((t> -(/>') (II) 

wliich is known as the addition theorem for the function ?«• 

It has incidentally been proved that 

17(003.) 

_ rjlcOB*-”-*. Sfa*. + 1, M 

2.2W+2 J 

which is an expression for P^ (cos 0 ) alternative to (4). 

10. Legendre^ s Coefficitnts.^Tlm reciprocal of the distance of a 
point (r, 0 , from a point on the 9 axis distant r' from the origin is 

— irr* ft + »''*) " 

which satisfies Laplace's equation, ft denoting cos 0 . Writing 
this expression in the forms 

M— 

it 

convergent 

series of powers of r'lr. We have, when }fi{2ft — h)''^< 1 

(I - * = I + h{ 2 n -h) + -h )0 + ... 

+ L- 3 ■ 5 • • • 

2 . 4 . . . 2n 

and ’since the series is absolutely convergent, it may be rearranged 
as a scries of powers of h, the coefficient of hf* id then found to be 
1 . 3 . 5 . . . 2M - I / _ fJ (t» . fi 4_ fi{n-T)(n- 2 )in^^) „^ . 4. 

1.2.3. . 7 w I 2.2M-I^ 2.4.2W-I.2n-3 J 

this is tile expression we have already denoted by ?,,(/*) ; thus 

(I -2A/. + a«)*‘ = Po 0 k) +*P,W + ... t*"P«W + ..., • (1.1) 

the function P«(m) may thus be defined as the coefficient of h” in 
■this expansion, and from this point of view is called the Legendre's 
coefficient or Legendre’s function of degree ft, and is identical with 
the zonal harmonic. It may be shown that the expansion is valid 
for all real and complex values of h and ft, such t hat m od, h is less 
.than the smaller of the two numbers mod. (m ± — l). We now 

see that 

(ys ~ air' ft + ^ 

is expressible in the form 


scon that when f < r', the expression can bo expanded in a 
/ergent series of powers of rlr\ and when r' < r In a convergent 


when f < r', or 


*’”*'*’ 




•when r' < f; it follows that the two expressions f'>P<i(At),f •'’'*?«(/*) 
arc solutions of Laplace's equation. 

Thy values of the first few Legendre's coefficient^ are 

p.(m) - 1. W - M. p.(rt » liOi-* “ I). PM - 3 m) 

PM - 5(35.** - 3oA*+ 3), PM ^ gt'jaA*' - 70i>* '+ 

PM) = ^(*3*'*" “ 315 /“* + - 5), PM) = ^(429iuT - 693ft’ 

+ 315/ -35 m). 

We find alsb , ' ' 

P«(i) ■ 

- P„(a) - 0, or (- ■ 

according as ft is odd or even; theM. values may- bo M once obtained 
from the expansion (t^), by putting ju =r: i, o, — i. 

II. AddUtonal Expressions for Lx^sfidre^s Coefficients , — ^Thc 
expression (3) for P„(a 4) may be wiitten m the foftn 

iL. 




. S»M - .18 ■ V/ : 

iisual hotation for hyptirgofe'mctric ‘ftprlfcs. ’ 
tixjg this Siierics in the r6vcrse broer ■ 

/li \ r * I.* .J. / 1 ( / ^ 1 W* 

?,T * 


From the identity 

(t — ?8A cos a d" *“ (* - ' 

it.can be shown that . 


+ L. 3 .•?(»». - I) . .. I 

^ ? .I* 1 (a* -»)(*“ -3) 


(34 




(- 

' »v )2 hi. 

according as n is even or odd. 




By (13), or by the formula 

which is known as Rodrigue's formula, wc may prove that 
pticc 0 )~ 1 - 

e IP^fl + I. —*•» *. (*S) 

Also that . 

P,(cos 8) = C0S»-1| I _ ^ tan*|..+ ten.l 

2 t I** 2 I* . 2* 2 J 

' 'rtCos«*|.F^-», 1, {i6> 

By means of the identity ‘ 

(I - 2*^ + (t - Am) ' X + ■ *. 

it may be shown that 

P,(cos8) =cos«8 { I - tKj«8 4- r (« r 3)' tan*.- ... J 

=r^ cos«0F( — in, i — in, i, — tan*fi) . (17) 

Laplace’s definite integral expression (6) may be transformed 
into the expression 

' I 

-jrJ .0(yu — — I CO«4)**+^ . 

by means of the relation 

(ft 4* cos ^)(ft — — I cos 4^) =3 1. 1 

Two definite Integral expressions foe P,^(^) given by Dirichlet hawn 
been put by Mehler into the Sprmti 

r t 2 /*« cos (n 4-4)0 , 2 ffr sin (n-f 4)^ . 

P4c«» ») j 

When n is large, and 0 is not nearly equal to 0 or to ir, an approximate 
value of P«(co8 0 ) is {2 /mv sin 9)^ sm {(n ^- i)9 ■+■ Jv). 

12. Relations between successive Legendre’s Coefficients and HHesr 
Derivatives . — If (i — zhft -j- k*) be denoted by u, wc find 

, . , [I - + (* -m)« = 0 ;, , . , _ _ 

on substituting 2A’*P» for u, and equating to zero the coefficient dl 
k'fi we obtain the relation ’ 

nVn - (2w - i)iuP«-i + (n - i)P»^ = 0. 

Prom I4t4afce's definite integral* or irthepwlie, we find 1 . ' ’ 

. I. 1 . , ill ’ <• 1 I'iji 

■ Wc may^ateo ^oW'that 'i' - • - 

‘ . . ' < r - WUs ' ' - ‘ . , , , , , 

■. ■'•'•'I'. ' -J. ' 

. ■’) : .ii* .’it 1 ' ,r<a/i ' u., 'r , ,1,^ 

13. Integral Properties of Legenare s XyOejficxents , — ^Tt may W 
shown that if VM be multipliedVby air^ one of the numbers i, ft, 
ft^, ... At” ^ and the product be integrate^ 
with respect to ft, the result is zero, thus 

1. «... xij ®' '-f 

To prove this theorem we have 


etween the limits i, — x 

7'.x(i 

(18) 


p; ? 


n— I 

^ h'. .i , 
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on integfrating the expression h times by partsyanii' iteownriierliig 
that its^llrst'fi-r I derivatives all.vanish when/* = i i, 

the theotera is established. This theorem drives additional 
importance from the fad that it may be showh tha/t A!*,i(^) is the 
only raUmial intOTral tunction pf dwree n which has this property: 
from thiSlLnaeB the importance df the/ functions in the theory of 
quadratures. 

Ul)he tne^rens whiph iiqs at the root of the applicability of the 
functions to potential problem^ is that if n and n* arc unequal 
integers 


I' p..(A)P«W<a-«. 


(19) 

which may be staled by saying that the integrtl of fthe.prodwt.ot 
two lii^endre's coeflifcients of diffpr®*'t degree taken over the whole 
of a sphertcal surface mfh its centre at the origin is zero; tliis is pit 
fundamental ha^onic property of the functionL It is immediately 
deducible frojii (ijS), 4 n'<n, is a linear function of powers 
of fi, whose indices are all less than n. 

Wlien n' — n, the integral in (19) becomes j' ^ {P«(ju))^M to 

evaluate this we write it in the fomji 

. I f 

on integrating n times by parts, this becomes 
which on putting 




hence 


H ep i(i — becomes — u)"du. 


(20) 


14. Expansion of Functions in Series of Le^enire*s Coefficients . — 
If it be assumed that a function /(/*) given arteti'arily in the interval 
^ - I to -f I, can be reprosentw by a series of Legendre’s co- 
efficients H-. . .+at,P*i{fjL] H-. . . audit be assumet^ 

that the scries converges m general uniformly within the intwval, 
the coefficient a can be determined by using (19) and (20); we 
(ftfintbeuC the theorem (19) .plays the same part as the property 

s= 0, (t* n') does in the theory of the expansion of 

fundions in Sj^es of circular fonctions. On multiplying the series 
by P„ ()w) , we have 

ibsAce 

hence the series by which /(m) Is in general represented in the interval 

is 

_L » r . 

(ai) 




The proof) of the pouiblUty of. this repxiesentatiani iachidmgthe 
investigation of sufficient conditions as to the nature of the function 
fin), that 'ihe tetite niay in gehend converge to the value of the 
function requires an investigation, for which we have not space, 
similar in character to the corresponding inrvostiigatiOiDs for series 
of circular functions (see Founiag’s SnajEs). A complete investi- 
gation of this matter i^ given by Hobson, Proc. Lond. Math, Soc., 
2nd series, vol, 6, p. 588, and vdl. 7, p. •X4. See also Dini's Serie di 
Fourier, 

The expansion maybe applied to the determination at an external 
and an internal point of the potential due to a distribution of matter 
of surface density f(fi) placed qn a spherical surface r^a. If 






we see that Vi, have ;the ^rharacterietic properties of potential 
functions fbr the s^ces internal to, and external to, the spherical ' 
surface respectively: iporeovet, the condition that Viis continuous 
with Vo it the suriicel ^ a, iu satigfted. The density of a surface 
distribution which produces these jx>tentials is in accordance with* 
^ kpoyrp theii^ih ih the potential tneony; given by ' ! 






^ l)Af.P»(A*) : on compatthg tads’ Vi4i the series (ai),: 

re have A. - ‘ i 


hence , , 

. . K.iT 

are the required expressions iot the internal' and external potentials 
due to the distribution of surface density /(/I) 1 
15. Integral Properties qf Spherioal ^aimonics . fundamental 
harmonic property of spherical harmonics, o£ jwhich property (19) 
ma)particular case, istjoatif Y^(x, y, J). z„,{x, y, z) be two (ordinary) 
spherical harmonics, then, 

j j Y«(»f, y, a)Z,./(x, y,.x)dS « 0, { 22 } 

where n and »' are unequal, the integration being taken for every 
elenient rfS of a spherical surface, of which the origin is the centre. 
Since = 0, = 0, we have 

jJJ {Y«v2Z„,- 

the integration being taken through the volume of the sphere of 
radius r; this volume integral may be written 


^ 9 /y 9Z«' ^ .9Y. 


- ‘'-■-gry 

by a well-known theorem in the integral calculus, the volume 
integral may be Replaced by a surface integral over the spherical 
surface; v/c thus obtain 

//{^(y,^ - - "-f ') 

on using Eulerfs theorem lor homogeneous functions, tliis becomes 

whence the theorem (22), which is due to Laplace, is proved. 

The, integral over a spherical surface of the product of a spherical 
harmonic of degree n, and a zonal surface harmonic of the same 
degree, the pple of which Is at (x', y', z') is given b^ 

f f Y«(v, y, »)P.rfS » + *Y,(*', y', ; (*3} 

thus the value of the integral depends on the value of the spherical 
harmonic at the pole of the zonw harmonic. 

Tins theorem may also be written 

/r/ - 9 co$ a' 4- sin S sin 9" cos p — if>')dftd^ 

To prove the theorem, we observe that V., is of the form 

n 

+ 5(a« cos mp sin ; 

I 

to determine Oq we observe that when ^ ^ i. 

. P«W-T;Pr(M)-0; 

hence is equal to the value V^jlO) of V„ (9, p) at the pole 9 = 0 
of Multiply by Pm(^) and integrate, over the sjuriace of the 

sphere of radius unity, we then have 

jop. “ “•/r/!. 

« -. if . tf. = __4!^V,/0). 

2« -i- 1 ® 2n + I * 
if instead of taking /a==i sls the pole of PN(;i) we take other point 
(/u', <p') we obtain the theorem (23). 

If f{x, y, z\ is a function which is finite and continuous through- 
out the interior at a Sphere Of xadiuS R, it’ may be/shown that 


-2h 


’^^dxdydz = 0 ; 


//■ 




+ 




»«» I 
(*» + 1) 




RV» 


*» + 3 


1 . 4 , 2»»-f 3 . »» + 3 


■ ‘IMsi’ W ’’’ 


where x, y, M are put equal to zero after the operations have been 
performed, the integral being taken over the surface m the sphere 
of radius R (see Hemson, ^ the Evaluation qf a certain Surface 
Integral,'* Proc. Lond. Mat)^. Soc, vob xxv.). 

The following case of . this theorem should be remarked : If 
fn{x, y, z) is Immogmeaus and qf de^ee n ' 

jjYn{x.y,z)Ux,y.M)iS~4i^^^^^,Q ^ 


if Mff, y, z) is a roherical harmonic, we obtain froni tlus a theorem,, 
due to li^well (EUMcity,' vql; i. ch^.),^ : 

■ ,, «IJ,. . 


//^ 
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Hs 


where, . hm, Ate the as^es oi y^., Two hannooicB of the same 
d^re6 'are 6aid to be conjugate, when the surface integral of Hheir 
pri^uot Vanishes; if Zh Atc t^o such harmonics, the addition 
of conjuf aey is 




*-ord Kelvin has shown ho.w to express the conditions that 2n + i 
harmonics of degree n form a conjugate system (see B. A . Report, 
1871). 

16. Expansion of a Funtiion in a Series of Spherxcdl Harmonirs . — 

It can be shown that undt * certain restrictions as to the na i»^e of a 
function given arbitrarily over the surface of a j-.ohere; 

the function can be represent eel by a series of spherical harmonics 
which converges in gen^ni! uniformly. On thiS' assumption we 
See that the terms of tU * seiies can be found by the use of the 
•theorems ^32). (23). Let 9) be represented by 

v«(m, 9) + ^.) + . . . + V4 m. 4>) + 

'Change n, ^ into u', and multiply by 

P«(co8 $ cos 0' -f sin 0 sin 0' cos ^ — 4)^), 

we have then 

F(m'. <I>')P.(oos » COS fl' -f sin fl sin fl' cos ^ 

= Jq"^* ^')P«( cos 0 COS 0' + sin 0 sin 0' cos 
= V„(B, 0), 

2« -f I ^ 

hence the series which represents F(/i, p) is 

J(2fl + l) ^{h'> ^0^«(CO8 0 COB 8' 

-f sin 0 sin 0' cos p — p*) /dp\ (24) 
A rational integral function of sin 0 00s p, sin 0 sin p, cos 0 of 
degr« n may expressed as the sum of a scries of spherical har- 
monics, by assuming 

fn{x, y, z) Y„ 4- rW„.^ + -f • • ■ 

and determining the solid harmonics Y«, Y„-.,^, . . . and then letting 
f I, in the result. 

Since *= 2s(2w ^ 25 -f we have 

V% = 2(2» - i)Y«. 2 + 4(2n - 3)»'®Y«-4 + 6(211 5)r*YH^ .. 

vV« = 2-4(2«“ 3)(2W-5)Y«-4+4-b(2n-5)(J4»-' e-f... 

the last equation being 

V«/« = n{n + i)(n 2)(» — i). . .Y^, if n is even, 

or 

= (»»•- i)(n 4 2){n — 3)n. . .Yj^ if n is odd 
from the last equation Y^, or Yi is determined, then from the pre- 
ceding one Yn.or Y-. and so on. This method is due to Gauss (see 
Collected Wotrs, v. 630). 

Hb an esf^ple of the' use of spherical harmonics in the potential 
theory, suppose it required to calculate at an external point, the 
potential of a nearly spherical body bounded by r = «(i 4- e«), the 
hii6j heihg'made m homogeneous mat^lal of densfty unity, and 
« 1»eing a given function of 0, p. the quantity c being so small that 
its square may be neglected. The potential'iS given by 

^ 4- r'" 2rr' cos 7} " ^dr'dfi'dp', 

where 7 is the angle between r and r'; now let be expanded in 
a series 

Yo(^^ ^0 4- Yi(/, vO + + Y.(M'y vO 4- ... 

of surface harmonics; we may write the expression for the potential 

+ ^P..(C0S7) + • • .)rVr'd^'dp’ 

which is, 

on substituting for u' the series of harmonics, and using (sa), <eg), 
this becomes 

4«a^> ^ 4- 4- V) + » • • 

+ (*•1 + ■•■•••}] 

which U the reqniied Miflie external point (r, $, f). 

17. The Normal SolftHons of Laplace* s B^uakbn' 

K, is. As ^ parameters of three orthogohid sets of eurfacei, ^he 
length of an elementary arc ds may , be expressed by an equation of 

the fona where Hj, Hg are 


functions of A., h^, A3, which depend on the form of these parameters; 
it is known that Laplace's equation ^hen expressed Vdth Ai', Ag, A 
as independent variables,, takes the forir ^ 

8 / JIi_ , a / H, rv , , 8 / H, 8V\ _ - , , 

0*,/ ^ a*« VH«H, ^ 3*9\HjHa hhj 
Jn case the orthogonal surfaces are concentric spheres, co-axial 
caroular cpnes, and planes through the axes of the cones, the para^ 
meters are the usual polar co-ordinates ir, and in thiecaae 




r sSi 0' 


, thus Laplace’s equation becomes 




02V 


0. 


Assume that V Kfl# is a (Solution, R being a function of r only, 
e of 0 only,'V of p only; wo then have 

^0) 


4* * ** I sin 

R drV 'dr 0 sin 0 5s\ ''~d0} ' sin'-*® . 9 ~dp^ ' 

This can only be satisfied If i ^(4') is a constant, say 

«(n -f 1), is a constant, say — m®, and 0 satisfies the equation 

. -^(sin 0^\ -4 |m(w -f 1) — !”'l I© = 0, 
smSrfeV d0j\ sin2 si 

if we write u for 0, and p, for sin 0, this equation becomes 
~ ^ 

From the equations which determine R, 0, u, it appears that 
Laplace’s equation is satisfied by 

r” cos^. 

r-n-i 

where u is any solution of (26) ; this product we may speak of as 
the normal solution of Laplace's equation in polar co-ordinates; 
it will be observed that the constants n, m may have any real or 
complex values. 

x8. Legendre’s Equation . — If in the above normal solutioii we 
consider the case *n = 0, we see that 
r^ 

is the normal form, where Un satisfies the equation 




!:{(* +*•<" + *>“ “•®- 


M 

known as Legeadre'e equation; we shall here oofusider the special 
cafee in which n is' a positive integer. One solution of (27) will be 
the X^gendre’s coeffioiont Pk(m)> and to find the complete primitive 
we must find another particular integral; iu consideriug the forms 
of solution, weuhall consider fi to be not necessarily real and between 
± i. If we assume 

n =» ft*" 4- 4" «4A4*”'^ 4" • • • 

as a solution, and substitute ifi the equation (27), wc find thAt 
or — n—i, and thus we have as solutions, on deteimining the mtkM 
of the coefficients in the two cases, 


and 




J t , (w4-i)(f»-f2) I , (w4-i)(ti42)(n43)(t»-h4) ^. + -..1 
2.2n4-3 2 . 4 . an 4 3 • 2« 4 5 ’ / 

the first of these series is (n integral) finite, and represents P«(^), 
ite series which is convergent when moc^/u > i. 


1 . 2 . 3 . . . n 


the second 


the second is an infinite i 

If wo choose the COTstant 0 to be — — - ■ ,— » 

3 o • • • -i- I 

solution may be denoted by Qh(/ia)) and is called the Legendre^ 
function of the second kind, thus 


1 . 3 . ^ . n r I (w 4 - i)(a 4 - a) ^ 4-1 
3 . 5 . . . 2« + I 10*’^ 2 . 2 n 4 “ 3 / 


1.2.3...* 


a( n 4 - I - _ , 

3 . 5 . . . 2« 4- 1 \ a * 2 ’ " a ^ 

This function Q«(n), thus defined for mod Of considerable 

importance in the ^tential theory. Whenm<^ ^ < 1, we may in A 
similar manner obtain two series in ascending powers of 00* 
of which represents had a certain function of the two 
series reprasents the analytical coritinuatiofi of Q»(n) a» defined 
above. The complete ,primitiYe of Legendre’s equation is 

« -AP„0.) f BQ4tt). ‘ . 

By the usual nfle for obtaining the complete primitive of an ordixiarj^ 
dmsential^quatioBfof the seednd 'order when a pairticsilar liategni 
is known, it can 'be shown ^t (27) is satisfied by 

p-w-/'* („• - Jfp.wi*- 

the loi^brlilUt t)dta4 


n 4- a 2n 4- 3 


• i). w 
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From tbii form it can bo shown that 

QM 


2 fi — 1 


whore is a rational integral function of decree « — i in /u; 

It can bo shown that this form is in agreement with the definition 
of by series, for the case mod /u > i. In case mod < i it is 
convenient to use the aynibol Qnifi) for 

ip»Miogl+'‘-w...M, 

2 ^ 

which is real when ^ is real and between ± 1, the function Qnifi) 
in this case is not the analytical continuation of the function 
Qm(/u) for mod iu > but differs from it by an imaginary multiple 
of P«(iu). It will be observ^ed that Q«(i), Qm{ - i) are ijmnite, and 
P„(qo ) sm o. The function W«-i(ju) been expressed by Cluistoftel 
in the form 

P..,W 

and it can also bo expressed in the form 

ip.MP„-,M P.MP«-.» +...4-P»-:MP.W. 

It can easily be shown that tlie formula (28) is equivalent to 

which is analogous to Rodrigue's expression for 
Another expression of a similar cliaracter is 

o-w -I- 

It can be shown tha.t under the condition mod |u — — i)} 

> mod {/X — J{fi^ — i)}, tile function i/(yu — «) can be expanded in 
the form 2(2«-f*i)rw(i.:)yw(M); this expansion is connected witn the 
definite integral formula for Qw(,u) which was used by F Kcumaim 
as a definition of the function Qn{p), this is 




which holds for all values of /x which are not real and between ± i. 
From Neumann’s integral can bo deduced the formula 

“/i 

which holds for all values of ^ which are not real and between 
± I, provided the sign of — r) is properly chosen; when 
real and greater than i , ^/()ix* — 1) has its positive value. 

By means of the substitution 

, {/* + ■“ *) • cosh -7 ^{/x® — i) . cosh x} = 

the above integral becomes 

Q« W =* - I) . cosh x}-dx, where xo - ^ log^ — 

Jo Z fA — l 

This formula gives a simple moans of calculating Qu{fi) for small 
values of w; thus 




QM “ A*Xo - •“ i) • sinh Xo - idg - i. 

Neumann's integral affords a means of establishing a relation 
tjetween successive Q functions, thus 

»1Q» - (2M - (» - 

' --if (2n-i)P„.,M-a 

. • ^ *•' ■ , 

Again« it m)ay simibxrly be proved that , > > r • 

19. Legendre 'Associated Ftxfrc^/ons.— Iteturtiihg to the equation 
^6) satisfied by the factor in the normal forms . wj*, 

ve nhsU considec the dase in which tt, m* are positive int^ers, and 

ft>m. Let « aa (/X® — then it will be found that v satisfies 
tlie equation 

~ ^ +# t O**” 9 - 


(I - 2 («» + + (« - m){n + m + = o; 


If, in Legendre's equation, wo differentiate w* times, we find 

it follows that v — hence wJJ* 

The complete solution of (26) is therefore 

« - (;u* - I)*"/ 

' l rf,«” rf/J” /’ 

when fi is real and lies between ± i, the two functions 

are called Legendre's associated functions of degree n, and 
order >m, of the first and second kinds respectively. When /x is 
not real and between ± i, the same names are given to the t>ro 
functions 

d/x*** 

in either case the functions may be denoted by Pir(ju), Q/?(/i). 

It can be shown that» when ^ is real and between ± 1 

+"-i 

■ .-=5rtr,|-,(; T'J’pt' - D—k + ■)— 1. 

In the same case, we find 

P?‘*‘^(co6 «) — 2(m + 1) cot 0 Pjr‘*‘’(cos 0) 

H (n - >n)(« + m + i)P, 7 (cos 0 ) o, 
(« - f« + 2)P;;»^(cos 0 ) - {in + 3)mP7+,(‘^os 0) 

H- (n 4- w -f i)P 7 (cos 0) = o. 

20. Bessel's ‘If we bike for three ortliogonal systems 

of surfaces a system of parallel planes, a system of co-axial circular 
cylinders perpendicular to the planes, and a system of planes 
through the axis of the cylinders, the parameters are z, tp, the 
cylindrical co-ordinates; in tliat case Hj = J, i, H, =& i/^, and 
tne equation (25) becomes 

w . w , 1 av , I 0®v 

To find the normal functions which satisfy this equation, we put 
V —ZR*, when Z is a function of z only, 1 < of p only, and t of the 
equation then becomes 

I (f®Z , I /(f®R , I <fR\ , I I rf®* 

That this may be satisfied we must have i ^ constant, say » A®, 

2 constant, say ^ — m®, and R, for which we write ii, smst 

satisfy the differential equation 

dht , I du , /jLo m®V, ^ 

it follows that the normal forms arc where 

satisfies the equation 

This is known as Bessel's equation of order ml the particular case 

{30) 


£^ 4 .i^* + «-o. 


corresponding to w = 0, is known as Bessel's equation. * 

If wc solve the equation (29) in series, we find by the UsjulSl process 
that it is satisfie'd by the series > 

...Is 

2.2m-f2 2.4.2W + 2.2»n-f4 

the expression i-. j 

2 ^ 2.4.2W -f sT2m’-f 4“^ j}' 

or r , V 

i ' ’ ‘ ^ l^j ) npm + U 

is denoted by i,.- 

When m « 0,400 BaLntiaH , i' 

'1 ■ ; ' ' ‘ 4. J?V ^ ‘o. It- a 

, ‘I '.'.i ' Jim, , iJi'i;.’ yjlJ 

of the equation (30) is denoted by Jo(p) dr by J(^)« i i 
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The function J«(p) is called Bessel's function of order w, an 1 
Jo(p) simply Bessel's function; the series are convergent fbr all 
finite values of p. 

'The equation (29) is im dtcred by changing m into — m, it follows 
that J '•m(p) is a second solution of (29), thus in general 

u AJ«(/») + BJ.»,(p) 

is the complete primitive of (29). However, in the most important 
case, that in which nt is an intejjcr, the solutions J J#»*(p) arc not 
distinct, for J.m{p) may be written in the form 


,2/ ^n{n — - tn)h(n) 



+ ( - l)" 


U/ *i- ^)ii{/>)\2/ 


now- n(n — tw) is infinite when m is an integer, and n < r : thus the 
first part of the expression vanishes, and tiie seci>ud part is 
(— hence when m is an integer J .«(p) (— and 

the second solution remains to be found. 

Bessel’s Functions of the Second Kind . — When m is not a real 
integer, we have see that any linear function of Jw(y), 
satisfies the equation of order tn. The Beascl’s funf.tion of tlic 
second kind of order m is defined as the particular linear function 


y^wir j - *»{p) - c mir.]„,{p) 

sin 2 mit * ’ 


and may be deno^-»;l bv V, „(#>). This definition has the advantage 
of giving a meaning to Vwr(f») in the case in which m is an integer, 
for it may be evaluate as a limiting form 0/0, c.n l the limit will 
satisfy the equation (29). The only failing cr,. ** i'. when m is half 
an odd integer; in that case we take cos ;»ir , as a second finite 

solution of the differential equation. 

When m is an integer, we have 

on carrying out the differentiations, and proceeding to the limit 
we find 

V.W- J.1,1 U., ! + + ti. + "nsuL'+’Mi)” 

«=0 
»« - 1 

«=u 

where |(«) denotes n'(«)/n(«). 

When w 5= o we have the second solution of (30) given by 

0 

21. delations between BesseVs Fund i or ? of Different Orders , — Since 
satisfies Laplace’s equation, it follows that 

satisfies the difierenti U equation 

( 31 ) 

The linear character of this equation r.hows that if u is any solution 

is also one, / denoting a rational inJc-^ral function of the operators. 
Let L n denote ;r 4* O’, x ^ ty^ inn since satisfies 

the differential equation, so aLio docs 


or 


thus v/c have 






J: 


where C 13 a constant. *■,./ >) - we have = Tw+/(«), 
and by comparing the c ^f ' r.-r ts of wc find'C'tt* (>^4y,‘neiie0 


and chaoiging m Into *- r:, wc And 






>i\ '^U \ 


In a similar manner it can be proved that 

From the definition of Ym(p), and applying the above analygU, we 
prove that 

Y.+/ ((.)-( - 2)-r +^3^{f>-Y..W} 
and ^ 

Ym-M =^P^’"g^rY>.(l>)h 

As particular cases of the above formulae, wc find , 

J>(P) = ( - Y,(rt = ( - art'jgpYoW i- 

j,(p) = - Y.w = - 


22. Bcrscl’s Functions as Cocfjicierits r: ar, Expansion. — It is clear 
that ^ tn:e^ or e^P ^ =a e^y satisfy the differential equation 
(31), hence if ihesc exponent: nh be ex]->anded in serii's of cosines and 
sin^ of multiples of t!if coefficients must be Bessel's functioxiB, 
which it is easy to roc of the first kind. To expand put 

=s f, we h ih-* n fi> expand in powers of t. Multiplying 

together t!i • two absolutely convergent senes 


we obtain for the coelhcient of /'** in the product 


2'"m 

hence 




; + 


2W + 2 2 . 4 . 2m + 


^ ...I 

2 . 2m + 4 J 


or ]„W, 


= joW + t],{p) + . . . + + . . . 1 


(.i) 


the Bessel's functions wore defined by Schldmilch as the cpefficiepts 

of the powers of t in the expansion of and many of the 

properties of tlve functions can be deduced from this expansion. 
By differentiating both sides of (32) with respect to t, and equating 
the coefficients of on both sides, we find the relation 

J» i(^)+ J.» + ,(?)» yj..0>). 

wUioh connects three consecutive functions. Again, by differ- 
entiating both sides of (32) with respect to p, and equating the 
coofficieiiits of correspondixig terms, we find 

In (32;) ^ let t and equate the real and imaginary parts, we 
have then 


cos (p sin <p) Jo(p) + 2Ja(p) cos *4^ -h 2}t{p) cos 3p -p ... 
sin (p sin * 2ji(p) sin p + 2j8(p) sin 39 + . . . ^ ' 

we obtain expansions of cos (p cos f), sin.(p cos by changing'#, 
into i “ 0. On comparing these expansions with Fourier's s^es, 
we find expressions for Jm(p) as definite integrals, thus . 

jo(p) =*lJ"cos (p sin 9) d<t>, J„,(p) “ cos (p sin 9) cos ^ven)^ 

J „(p} an sin (p sin 9) sin ^19^9 (tn odd). ■ ^ 

It can easily be deduced that when m is any positive integer 

, . J9(p), P ■' 

. : ,..1 m . ^ 

23. BesseVs Functions as Limits of Lc^endre*s ,Punctions . — The 
Bytitem of orthogonal surfaces whose paranieters arc c^lndrlcai to- 
ordmates may be obtame.d as limiling case pf , those’ whose para- 
meters are polar Co-ordinates, when the centre of the spheres moves 
off to an indefinite distance from the portion of space which is con- 
templated. It, would therefore bp expected llmt the.norr^ finaiis. 

e derivable as limits 4^“^" 

and we shall show that this is actually the case.. If O be the centre 
of the spheres, take ^s nei^ origin^ pciint C oh the axis of 2, such 
that OC = a; let P be a point whose polar co-ordinates are r, 9 , 9 
: referred to O as origii^ and cylil^ical Co-ordipates p, 1, 9 referred 
to C as origin ; we have ' 

to Kd bico^ 4 k" 
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infinite, and at the same time let n become infinite in such a way 
that nja has a finite value A. Then ^ 

L 8ec»» e « L^sec f = i, L^i -f ^ 

and it remains to find the limiting value of Ph(cos «). Frcmi the 
senes (15), it may be at once proved that 

P,(cos6)-i-.(!L±/)?(sin|)%-... 

+ (- + j«- i!L±D sin «y", 

wWc t is some number numerically less tlian unity and m is a fixed 
tote quandly sufficiently large; on pr.(.i b.ig to the limit, w 

U \( cos = I - iV + .AVI - . . . -I- 1 _ AO-pa-. 

\ n) ■■■!■{ i) 
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bas^ introduced for them. W. denote the two solutions oi tte 


, I rfw 


loWi Ko(r) when 

loW “ Joi^r) 


iP + 7S?-“' 








and 


where 8j is less than unity. 
Hence 


L P, 


Again, ainoe 
we have 


,(cos ^ Jo(M* 


PJTlcos p) = sin^ 8— 

d{cos$)"* * 






hence 


Ln-'Prfcos^) = L^ 

V n) aUAY 

\ mV 


It may bo shown that Y,V) is obtainable as the limit of Q.^cos 
the zonal harmonic of the second kind; and that 

y»((>)-L«— gr^cosf). 

Solutions of Bessel’s Equation.— BesaeVs 
equation ol order wi, where m is unrestricted, is satisfied by the 

expression f"jevt{fi-i)” ' * A, where the path of integration is either 

®? “V* Riemann's aarfaCe on which the 
integrand is represented, or is taken between limits, at each of which 

— i)»» ig gero. The equation is also satisfied by the expres- 

afen ■*)<-«. 1* where the intepal is taken along a clbsod 

path a? teforc, or between Umits at each of which 
vanishes. * 

“ n{^hisrr7)(|)7> 

^here the real part of | is positive. 

YinO>} + iir* . c sec my . 

“ ♦ *tai» *-♦<4 

^ V positive; if p is purely 

im^nary and positive the upper limit may be replaced by 00 , 

YiteW - i»i * sec . J^(^) 

urtw fhe nme restrictions as in the last case; if p b a negative 

l<»-the»pp«l«ait? *** 

J«W •= sin (pcosh qifif 

■Ssfr) •“(, cos (p cosh f)df. 

J='«*«c«o)M mtff ImagineHy Argument.— Tbs functions 
wlffi ptf^imMnarsf ugfiment ate of such importance in connexion 
w>;t^ certain. difflerentiale^ n a l joas of piysidsthat notation 


K„(r) = Y(,(,r) +^J,(.r) « j"" ^ 

i “ c° chosen that it vamshes when 
IS real and infimte; it is also represented by 

/** cos V j 


and by 


i: 




- 1)" 

The solutions of the equation 

Ohi ,1 du / . m^\ 

arc denoted by U(r), K,„(f), wliere 




2'«n(m] 




•} 


I 4. " 4- P* 

2.2m + 2 2.4. 2m 4- 2 . 2m 4- 4 ' 

when m is an integer, and 

K,(r) » (ct)--g-„K,M:=p4'->|Y,.(,r) 

We find also 

. “ rT rs-Mzm-i) ill <" «>® 

= ( - X)-! . 5 . . . Tm -It«y; 

26. 7^ Asymptotic Series for BpsseVs T unctions. — It may be 
snown, by means of definite integral expressions fw tile Bessera 
functions, that ^ 

J«. W = \/~ { r cos - p) + Q sin + 1 _ 4| • 

Y„W -V^s«'‘sec P sin ^!^+£_pj_Q cos 

where P and Q denote the series 

T> - . _ Uw»* - l«>(4»>t«-.t»l 

+ k?”! - i»)(4»»»* - 3«)(4m«-s«)(4»w«-7«l 
i.a.3.4{8p)* 

These scries for P, Q are divergent unless m is half an odd integ er 
but it can be shown that they may be used for calculating the vi dues 
the functiona m tW hnvA rhm that if in the calculation 

IfcsS 



mg the series for calculation, we must 
lall. In such series the remainder 


stop at a term which is smai 

a. 4 .^ 0 .^.. 1 X. 


Jl*' ”***v*s 19 0u1u.11. ill »uMiL Kcncs me remainaer 
after n terms has a minimum for some value of n, and for greater 
values of n increases beyond all limits; such series are called semi- 
convergent or asymptotic. 

We have as paiticular cases of such series : — 

(; +■■■} 

when m is an integer, 

I,„(r) I - + (4m< - i«)(4m« ~ 3«) _ \ 

Vsirr \ I .8r ^ **7 

ay. Ths Bessel* i fuMtoHs of degree half an odd integer are of special 
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. WiporUngfe connexion lyith tlaie U^ventiol c^us^t;ipiis of physios. ; 
The two equanons 

^ = Av“«, y -^**y*«, ' 

arc reducible by means pf the substitutions u = u = e^'V to i 

the form vy -f t» aas o. If we suppose v to be a* function of r only, 
this last differential equation takes the form 

^'that t; has the values 

sin f[r, cos I'/r; 

in. order to obtoui more general solutions of the equation 
we may operate on 

sin f'/r COB r/f 

with the operator 

w 

where Y« {x, y, r) is any spherical sf>Ud harmonic of degree n. The 
result of the operation may be at once obtained by taking Y,* (x, y, z) 
for f^t{x, y, r) in the theorem (7'), we thus find as solutions, of 
4. 1/ =3 o, the expressions 

Y-(*- y> ‘1^ — • Y«(*. y, 




r ' f 

By recurring to the definition of the function wo see that 

" sin r 

"TT' 

thus ' 

Using the relation between Bessel's functions whoso orders differ 
by an integer, we have 


J«+lW ’ 


It may be shown at once that 

t*+i- 


A** cosr 




iB a eecond solutiosi of BesseVs oquatian Pf order ft + i; thus the 
differential equation v*i^ + “ o is satisfied by the expressions 

y,(;r, y, 

and by the coiresponding expressipa with a second eolation of 
Bessel's, equation instead of if SM(Atf f) denotes a sur^e 

harmonic of degree n, the e^^ression 

s.O*. '>■' ' 

is a solution of the equation v®*' + 1' — 

The Bessolts Junctions. pf)dc«ree half an odd int^rera the only 
ones wbiph are expressible in a clpised form involving .ntu tcansoen- 
deqtsU function^ other than circuhtr funptiona It wul be observed 
that in thi>'C;a8G semi-convergent series for Jm becoiiim<a finite 
onie as the expressions P, Q then break off after a finite number 
of terms. 

. oBf Th^ ZtvQs of Bfss€l‘s Fm%cHon^,^^T)si» detenninatkin of the 
position of the xoros of the Bessel’s functions, and the yalnes of the 
arguigent atwhipl^ they oocpir, have been inveetimted by Uurwita 
xxKiii.)^ and more completely by H. M. Macdonald 
\Piioc., Lmd* MM. SoQ. vols. xxix., xxx.) it has been shenm that 
the mroe of are all re^l and asaociated with the singular 

point at infinity >>^60 n is real and > i,;and that all thetreal zeros 
of whex h real and < >- z, and not an’ int^get, are 

asBooiatM fWith the essential eingularity at infinity. When n it a 
nMat^ integer — m, h^, in eddition, am real zeros co^ 

ii^ent at tSe origin. When — m — v, er beiim a poaitive 
integer, and ^ has a finite number am otseros which 

areaot associated with the essential singularity^ If n is rial, and 
starts with aiiy 'positive value, the zeros nearest the origin approach 
it an n dumnishes, two of them reaching it when z, and two 

seore reach it whenever n passes ri»rough a negatiye integral value; 
these aeros then become complex for values of n not integcat The 
zesbs of’ are separated by those of J»;n(r)/z^, One zero of 
fike Jatter» and one only, lies between two comecutive zeros of 
When a h re^ and > - i, all the z^ of J4zl/j« aza 
givien ^nlozmidariuo to Stokes; :th^ M«frpoattiva wfo in order of' 
magatti^ iagivea by . m • 

sAeroa#'^aa,*f'4«n^i)« ' 'It ^h^^been’ ihd^ 'hy^>1iie(lM^ 


that the function K*(z) .has po real zezos unless « afe -f i where k 
is ai ihleger, when it has one real negative zero; and that K^f) 
has no purely imaginary zeros,, and no zero whose real part is 
•positive, other than those at' inffdiiy* When 1 > » > o,}iKeW 
no zeros other than those hi infinity, when 2 > «> i, it has one 
zero whose real part is negative, and when m -f i i» > m where m 
ts an integer, there are m zeros whose real parts are negative. 
When n is an integer, K«(z) lias n zeros with iie^tive' real p^s. 

29. spheroidal Havmonic&.^ 7 or potential problems m which the 
boundary is an dtlipsoid of revolution, ,the oo-Ordinatss to be used 
are r, S, p where in the case of a prolate spheroid 

X =s — I sin e cos p, y *= sin 9 sin z *r cr^a $, 

the surfaces *' === ro, g » to, » 4>o are confocal prolate spheroids, 
confocal hyperboloids of revolution, and planes passing through 
the ,axis 01 revolution. We may suppose r to range from z to so , 
9 from 0 to V, and f from 0 \to 2v, every point in space has then 
unique co-ordinates r, 9 , 

Fbr oblate spheroids, the corresponding co-ordinates are r, 9, 4^ 
given by 

X = CN/f® + r sin 9 COB f, y 1 ^ d» * " er cob#, 

where 

o< r<Q0,o<9<v, o<^<2ir; 
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these may be obtained from those for the prolate spheroid by chang- 
ing c into — <r, and r into «r. 

Taking the case of the prolate spheroid, Laplace's equation 
becomes 




’■sf.K’’” 


(r® - I).!!!*# 5? 
and it will be found that the normal solutions are 

QrwjQ:(cos»)/»i“”^ 

For the space inside a bounding spheroid the appropriate normal 
forms axe Pj(r)Pj^(co8 where n, m are positive totegersi 

and for the external space 

For the case of an oblate spheroid, Pj^(ir), take tb# plaoa 

of F»,Q»^ , - 

30. TomiM Fractions . — For potential problems connected with 
the anchor-ring, the foUqyring co-ordinates are appropriate; If 
A, B are points at the extremities of a diameter of a curde, apd 
P is any point in the plane FAB which 'is perpeitdiciilaif ‘io the 
plane of tne fixed oirclc,, let P — log(AP/BP), 9 » 4 AFB> and lat^ 
# be ri\emig1e;the plane APB.\make8 with a fixed plane through the 
axis of the circle. Let 9 be restricted to lie between — t and w, a 
discontinuity in its value arising as we pass through the circle, so 
that within the circumferenOc 9 is r on the upper side of the circle, 
and — r on the si^le; 9 is zero in the plane of the circle putsida. 
the cimumf^nce; p may hhVte any value between — « anqjp , and; 
p any value between o and 2v. The position of a point is then uniquely 
represented by the cp-nrefipates 9, 9, p, which are the parameters 
of a system of tores with the fiXea circle as limiting circle, a system 
of bowls with the fixed circle M common rim,i and a syatom, of planes, 
through the axis of the tor^. If x, y, z are the co-ordinates of a 
point referred to axes, two of which x, y are in the plane of Ihe circle 
and the thurd abngits axis, we find th4 


r«-cos«9 dW. 


g sin 9 

cosFjr-coTF 


9«V, 


* cos y, ^ .in 

cosh p— cos 9 cosh p— cos 9 

where a is the radius of the fixed circle. 

Laplace’s equation reduces to 

a fsinh 0'^\ , a fsinh p av\ 

S9\-^ ?9 / + PHSh? W 

when P denotes ^(coah p cos 9). It can be shown that this 
equation ris zatigfied by 

the functions Pj*_^(co8h p), Qj-itcoih p) required for thapote^dal 
proUems, are associated Legendre’s functions of dpgriw m lialf 
an odd integer, of integral orderym, a^ of argumenttW and greater 
than unity; these are known as toroidal functions. <^For the space 

external to a. bQUfqdOrt^ ^ ^ 


used, and for the internal aiphce Pjj'. ricosh p). 

’••'1/ ' •,!' ,4 i .)■ *. K< > ihJ.i ' 


*■? 'rT( tvV 
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®*I«fe8sioiis may be given for tbe toroidal 

i(co«lh p) » i ^ n(» -j) C 03 fn» , 

IT n{» — — J)j Q (oQgjj I 


/ 0 (cosh p 4 * Binh p cos 

' ^ ^ r^Vo ^ P cos 0)« - i cos Wiprftp. 

i :P,.*(cosh p) 

* irj 0 sj2 cosh p ^ 2 cosh ^ ^ 

ft..j(co* Jo (cosh , 

— RiTih p cr>o’h w)^ ” ^ cosh ntwdw 

-(-i)’»i*'-n(»«-i)n(-i) sinh »p f” 

j 0 (« COBh p — 2 cos 

relations between functions for three consecutive values of 
the degree or the order arc 

g« cosh pP;", j(cosh p) ^ (m - w + i)P;"^^(cosh p) 

- {li 4- fn — J)p^^_ ^(cosh p) =« o. 

Pl'-Yt'-''’'’'' P) -t- *('« + I) coth pPj.Y(coih p) 
~(n-m- i)(n + m + \)V^_ j(cosh p) >. o, 
with relations iilentical in form for the functions Q,7- j(cosh p). 

The function _ ^(cobIi p) is expansible In th(3 form 


wiiich is useful for calculation, of the function when p is not small. 

- ^(cosh p) can also Ix! exprcj&sed in terms of ^ by a somewhat 
comjdicated formula. 

Ellipsoidal Harmonhsi — In order to treat potential problems 
in which the Ixninrlary surface is an ellipsoid, Lam6 took as co- 
ordin^c^ the parameters p, a. ^ of systems of coafocal eliii^soids, 
hyperboloids of one sheet, and of two sheets; these co-ordinates 
are three roots of the equation 

ia /iTIT^p 

we thence find that 

k,Jk^^ 

where and 

We find from these a'alues of x.^ y, z 

+ w + w = 

■ '• T (*5 > 

2^1“” •W*y“8 ‘J’'' eciwral .tran3fc)r|nation oi Lapldco's equation 
That equation becomes * ^ 

O*- - + (f^ - + 0^ - /i»)P - 0. ' 

where % jf are defined by tlii? formulae 
fP dp 

”y * J 

[*' dv 

W’hich are equivalent to 

p = kdn{k^, Aj), p = k'iihlK — hri, v « 

whore /?,« /q'a denob^ Hk? qu.antitios i - ^7*2, ^ 2^2 ^nd K denotes 
the complete elliptic integral ' ' < ' 

fir ' ■ 

. ! !’ , Jo kf sin^ 

,It can now ^ shown that Laplace's equation is satisficd’bv the 
product E(p)P(^)B(;'), whore ;£(p);saifiifies the differential equation | 

afid E(ja), E(v) 'satisfy 'the equations ^ ’ ' '' ■ ’ 

- * '* •■ 'j; ,J IM ';l, 'i, ^ ,.,t 

Where n and are arbitrary cohsiants. On substituting the values' 


of the parameters »j, fin terms of p. /*, i., we find that the equation 
satisfied by E(p) becomes 

(,,• - A«)(p» _ + p(i^ _ .*« _ 

dp 

+ {(*“ + *’)!*’ - « (m + I)p«}E(p) - o, 

and E(^.), £(1-) satisfy equations in p, r respectively of identically 
the same form; this equation is known as Lamp's equation. 

If n be taken to be a positive integer, it can bo shown that it 
is possible in 2« + i ways so to determine p that the equation in 
E(p) is satisfied by an algebraical function of degree «, rational in 
Pt The functions so determined are called 

Lame s functions, and the 2U -f- 1 functions of degree w ere of one 
of the four forms. 

K(p) =r aQp" -f- flip'*'® + . . 

L(p) a. ^/^ AS(aj'p« -1 + +...), 

MW ' 


, VfS- 


+ a'lp"-* + ...), 


NW =» - A® + a'l'p" 

Unction? functions of doRreo »; of the 

or odd - nt mY/o tw ’ "t--”’ fi** »» « is even 

nf U M, there are i«, or J(« - i), and 

of the functions N, there are Jw, or jjw q- i) 

The normal frrms oi solution of Laplace’s cpialion anplicahle 
to the mace inside the el!i)«oid, are the 2» + i products }• {,.) E(^) 

SiSeqoal. " ‘ P are r»l and 

S’rf>i<'ct to certain restrictions, a function 
fn / 1 e ^ 5"'™ tl'« surface of t he ellipsoid . = 

K 3-’' + 1 

a 3 f;,Ej(,u)E;w; 

3 ,< IS 1 

‘““‘le ellipsoid, which has 

iSnse“ucSfy 

, EUp ) E’MEM_ 

" K(»h) 

F W ^her^ sl»own that a second solution of Lamp's equation is 

F,W = (2« + i)E„W ..... , ^P , ; 

V p lE„W}»Vp« _ * 

tills tonetion F» W vanishes at infinity as r"*-*, and is therefore adapted 

234 SWe:(.) s22^.|^’jK(,)KH. 

$2, Hia^y and Literatufe.^Tht firat investigator in the slibiect 
was L^endre, wtb intmduced the functions known’ by his-'haltle 
cAHed zonal surface harmonics: he applied 
them to Ibe determination of the attractions of solids of revdlhtik^. 
Leg^res invwtigations are contsllnod in a memoir of the Paris 
Academy, Surl attrachon des spkiroides, jpublished in 1785. and in a 
Academy in 1787, Eeckerche/ sir la p^re 
hw investigations are collected in his Exercicesl uniSi in 
The potential function was 
mtroduwd by Laplace, who also first obtained the eqnrftitJn Which 
tas inam^ ^ applied spherical surface hatinoriics to the 
detonmnation of the potential of a nearly spherical solid, fn his 
memoir, fTh^ris '^s att^ctions d$s sphiroides ei di la figiirz dez 
^/a«L/»5, publish^ by the Paris Academy in ' I-apmce Was 
the first to conadder thd functions Of two angles, ^whJch tunotions 
hovo consequently bwA known as Laplace's ftfnctiditt; his invest!- 
ptiom on. those functions arogiven in the M 4 cai/titjud eiledte, tbttie llv 
Iivreni., toniQ'Vs iivret Mi., ahd in the supplement to vol.-v*' '^h^' 
notation rF*) was intfodheed by Dlrichlet f^eeCrolle's JoumM' »voL 
xvii., *“ sur lies strittS dont'lc terme g^n^ral dSpend de deuk'aflgl^ " 
&c. ; see also his memoir, ‘bUobor einon nouen Ausdruck Wt BSstim- 
mung dor Dich tigkoit elner UttendJl ich dfinnen Kugelschalb/' ' In ’ the 
Abhandiumm of the Borito Acadomyj 1850). The ‘name " ‘Kugel- 
functionsn»J^ was introduced by Gauss (see Cdlleeted Jf^orfts Vi.' 
QjSy .jA dirotot Investigation of the exprosdon^f^ 'the redbrocaA’ 
ofitlw dieUnee between: points in spherical durfabe bawnonics 

was given by Jacobi ^(Ofdire% fdurinU, yol xxvi^ see also Voi.' xkidJA; 
The functions of the second kind were first tntroduced 
(see Ills “ Theorie dcr.^nziehung,cmos EUipso^dus,';,Crclle's Journal, 
vol. xlu, i8d»). The above-mentioned invcsuti^iiatoin employed 
almost entirely polar co-ordihates; the use of Cartesian co-ordinates 
for- thg,^^oesion olr^herioal harmonics was iotrodNoett by 
in his theory of the equilibrium of an elastic spherical shell (see 



SPHEROID--SPHERULITES 66f 


Phil. Trans. Roy. Soc., 1862), and al*sp independently by Clcbsch 
(see his paper. “ Ueber die Reflexion an einer Kngdflache,” Crcllc'a 
Journal, vol. Ixi., 1863). Tlie general theory ol spherical harmonics 
ol unrestricted degree, order and argument has been treated by Hob- 
son {Phil. Trans., 1 890) ; see also a paper by Barnes in tlu' Quar. Journ* 
Math. 39, p. 97. The functions wliich bear the name ol Bessel 
were first introduced by Fourier in nis investigations on the con- 
duction of heat (st!e iiis Thdorie amUvUquc de la chalsur, 1822); they 
were employed by Bessel in the theory of planetary motion (see 
the Abhandlungm of the Berlin Academy. 1824). The functions which 
are now known as Bessel’s functions of degree half an odd integer 
were employed by Poisson in the theory of the conduction of heat in 
a solid spherical body (see tlie Jouvn. de VhMe folyt., 1823, cah. 19). 
The toroidal functions were introduced by C. Neumann {Thcorie 
dev ELktyicitats- und W nrmevcYtheilung in einem Ringc, Halle, 
1864), and independently by Hicks {Phil. Trans, Roy, Soc., 1881). 
The ellip soidal harmonics were first investigated by Lam6 in con- 
nection with the stationary raotioh of heat in an ellipsoidal body 
(see Liouville's Journal, 1839, pt. iv. The external ellipsoidal 
harmonics were introduced by Liouvillc and Heine (see Liouville's 
Journal, vol. x., and Creile’s Journal, vol. xxix.) . The ellipsoidal har- 
monics have been considered as exmessed in Cartesian co-ordinates 
by Green (see Collected Works), by Ferrers (see his treatise), and by 
W. D. Niven {Phil. Trans. Roy. Sdc., 1892). A method of representing 
ellipsoidal harmonics in a form adapted for actual use in certiiin physi- 
cal problems has been developed by G. H. Darwin {Phil. Trans., 
vol. 197b 

The following treatises may be consulted : Heine, Theorie def 
KugelfunUionen (2nd eel., 1878, vol. i. ; 1881, vol. ii.); this treatise 
gives much information as to the liistory and literature of the 
subject; Ferrers, Spherical Harmonics (Cambridge, 1881); Tod- 
hunter, The Functions of Laplace, LamS and Bessel (Cambridge, 
^875); Thomson and Tait, Natural Philosophy {^^ 79 ), App. B; 
Haentzscliel, Reduction der Potent lalgleichung auf gewdknliche Di^- 
entialgleichungen (Berlin, 1893); F. Neumann, Beitrqge zur Theorie 
der Kugelfunctionem (Leipzig, 1878) ; C. Neumann, Theorie der Bessel*- 
schen FuncHonen (Leipzig, 1867); Ueber die nach Kreis- Kugel- und 
Cylinder- functionen fortschreitenden Entwickelungen (Leipzig, 1881); 
Lommcl, Studien Uber die Bessel' schen FuncHonen {Leipzig, .t86, 8); 
Mathieu,.. Cours de 'physique malhimatique (Paris, 1873); Pockels, 
Ueber die partielle Diperentialgleichung Au + khe (Berlin, i89x); 
Bdehor, usher die Relhenentwickelun^en der Potentialtheorie (Leipzig, 
189^); Gray and Mathews, Treatise on Bessel's Functions', t>im. 
Serie di Fourier e altre rappresentazione . . . (Pisa, 1880): Graf and 
Gubler, Einleitung in die Theorie der Bessel' schen FuncHonen 
(Berne, 1898); Nielsen, Handbuch der Theorie der Cy Under funktionen 
(Leinzig,i904) *, Whittaker, A Course of Modern Analysis (Cambridge. 
190^; H. Weber, Die partiellen Diperentialgleichungen der Physik 
(Bremen, 1900) ; W. E. Byerly, Fourier's Series and ^hericat, Cylin- 
drical and Ellipsoidal Harmonics (Boston, 1893). (£. W. H.) 

SPHEROID (Gr. crtpaipa’ti^;, like a sphere), a solid resem- 
bling, but not identical with, a sphere in shape. In geometry, 
the word is confined to the figures generated by an elKpsc 
revolving about a diameter. If the axis of revolution be the 
major axis of the ellipse, the sphered is ** prolate if the minor 
axis, “ oblate **; if any other, “ universal.” 

If the generating ellipse has for its equation 
revolves about the major axis, i.e. the axis of z, the volume of the 
solid generated is and its surface is 2ir|ft* -f {ed)/e) > 

where e denotes the eccentricity. If the curve revolve about 
thn mino^ axis, the volume is irrarb, and the surface is iir{2a^ -f 
) log (i -f e)/{ i—e)}. The %ure of the earth is frequently referred 
to as an oblate spheroid ; this, however, is hardly correct, for the 
geoid has three unequal axes. The Cartesian equation to a spheroid 
assumes the foyma -}- (y- -f- *» i, ior the prolate, and 

(yj -h =x I, for the oblate, the origip being thep^tye.and 

;he co-ordinate axes the axesol the original ^ipse^ y®/^ « i, 

and the line perpendicular to the plane containing them. 

In physics, the term “spheroidal state '* is given to the following 
phonomeoon. if drops ca a liquid be placed on a highly heated 
suxiace, tor example, the top of a stove, the liquid forms a number 
of ‘ tremulous globules which continually circulate internally. There 
is' no visible biplling, although the globule diminishes slowy in size. 
The theory of the experiment is tJm the liquid is surroundied 'by an 
elastic envelope of its vapour wbidi acts, as it were, as a cushion 
prevqpting actual contact of the drop with, the opiate. On. the 
iornu'''^i^ 9^ ^ similar protective cushion of , vapqur depends the 
immunity of such expenments as, plunging i hand into a bath of 
molten metal. ' 

iPHBBOHBTEB (Gr, aifotpa, a ^h«re, (i measure), 
an 'ii^stitiment for the pre(^ m«uuiement of ^e mdfus of a 
sphere or the thickness of a thin platt. tcinsists 

of h. 'fitfe'serew mcvtiw in a nut carried bh the' ebrit^ 'of a snudl 
thtteilegtfed'tahie; the fi^tlom^ ^yfirtis»$of egtfiiat^ 

trjaicfi^Ie^ee i^^), ''' .V,. , I.'',-] 


The lower end of the screw and those of the table legs are finely 
tapered and terminate in hemispheres, so that each rests on a point. 
If the screw has two turns of the 
thread to the millimetre the head 
is usually divided into 500 equal 
parts, so that diflercncos of 0 001 
millimetre may be me.i.3ured without 
using a vernier. A lens, however, 
may bo fitted, in order to magnify 
the scale divisions. A vertical 
scale fastened to the table indicates 
the number of whole turns of the 
screw and serves as an index for 
reading the divisions on the head. 

In order to measure the thickness 
of a plate the instrument is placed 
on a perfectly level plane surface 
and the screw turned until the point 
just touches; the exact iilstant 
when it does so is defined by a 
sudden diminution of rosistance 
succeeded by a consideiable in- 
crease. The divided head and scale 
are read; the screw is raised; the 
thin plate slipped under it; and the 
rocess is repeated. The difiereuce 
ctween the two readings gives 
the required thickness. A contact- 
lever, delicate level or electric contact arrangement may be 
attached to the spherometer in order to indicate the moment of 
touching more precisely than is possible by the sense of touch. To 
measure tlie radius of a sphere — e.g. the curvature of a lens — ^the 
spherometer is levelled ana read, then placed on the sphere, adjusted 
until the four points exert’ etjual pressure, and read again. The 
difierenee gives the thickness ’of that portion of the sphere cut off 
by a plane passing through thA ithree feet. Calling vthis distance 
h, and the distance between the feet a, the radius R is given by 
the formula R — (a® -f ^h^fGh. 

SPHERULITES ^Or. erj^alpa, Sphere, \1$ok, stone), in petrology 
small rounded bodies which commonly occur in vitreous igneous 
rocks. They are often visible in specimens of obsidian, pitch- 
stone and rhyolite as globules about the size of millet seed or 
rice grain, with a duller lustre than the surrounding glassy base 
of the rock, and wh^n they arc examined with a lens they prove 
to have a radiate fibrous structure. Under the microscope the 
spherulites Are of circular outline and are composed of thin, 
divergent fibres, which are crystalline and react on polarized 
light. Between crossed nicols a black cross appears in the spheni- 
lite ; its axes are usually perpendicular to one another and parallel 
to the crossed wires; as the stage is rotated the cross remains 
steady; between the black arms there are four bright sectors^ 
This shows that the spherulite consists of radiate, doubly 
refracting fibres which have astraiglxt extinction ; the arms of !the 
I black cross correspond to those fibres which are extinguished^ 
The aggregate is too fine grained for us to determine directly of 
what minerals it is composed. 

Spheriilites Ure commonest in acid glassy rocks like those 
above mentioned, but they occur also in basic glasses such as 
I tachylyte. Sometimes they compose the whole mass; more 
: usually they are surrounded by a glassy or fclsitic base. When 
obsidians are devitrified the sphe^ilites are often traceatdej 
though they may he more or less completely recrystallized or 
(Silidfied. In the centre of a spherulite there may ibe a oystal 
{e.g. quartz or felspar) or sometimes a cavity. Occasionally 
spherulites have zones of different; colours, and while mc^t 
frequently spherical they may be polygonal, or irregular in 
outline. In some New Zealand rhyolites the sphemhtes send 
branching “cerviCorh *^ processes (like stags' horns) outwards 
through the surroundiim gla$$ of the rock. The name a^tidUtea 
is gmn to long, elliptic^ or bond-like $];dierulite8v 

Ocqtsionally spherulites are met with which are hal||ij\ mch 
or mor^ in dimeter. Jtf th^ rodk jbe poimded up fra^^ts %f 
the$e^can he picked out by hand afid subjected to anilyp, adit 
lit ia fbufid; thAt from comp^jjtfoh they he jr^arded 
ias h hifxtiire 61^ quartz and adp /elspar. Direct 
i^deh<pe ^ th the presence of these j^erals is rarely obtaid^PM^i 
Sp^e authors describe, sphenilites as consistihg, of felsite pT 

which also u ^ppsied to bp'a ctyjpxjdcrysta^ 
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Very large and (;avcmou^} spheruHtes have been called utko- 
physaf'f they are found in obsidians at Lipari, the Yellowstone 
Park, &c. The characteristic radiate fibrous structure is usually 
conspicuous, but thi' fibres are interrupted by cavities which are 
often arranged as to give the spherulite a resemblance to a rose- 
bud with folded petals separated by arching interspaces. Some 
of these llthophysae are an inch or more in diameter. In the 
crystallization of a glass there must be contraction, and it is 
supposed that thus the concentric cavities arise. The steam 
and other vapours in the magma would fill these empty spaces 
and exert a powerful mineralizing action on the warm rock. 
The presence of garnet, tridymite, fayalite and other minerals, 
very abnonnal in rhyolites in these cavities, in the lithophysae 
is accounted for in this way. The fibres of these (“oarse spherulites 
are often broad and seem to belong to alkali felspar (sanidine or 
anojrthoclase) embedded in tridymite and glass; by analogy it is 
often inferred that the extremely tenuous fibres of ordinary 
spherulites have the same composition. 

Artificial glass which has not the right composition, or is 
retained for too long a time in a furnace, sometimes crystallizes, 
and contains spherulites which may be as large as a marble. 
As the glass has little similarity in chemical composition to 
volcanic obsidians these spherulites when analysed throw little 
light on the mineral nature of spherulites in rocks. They show, 
however that in viscous semi-solid glasses near their fusion point 
crj'staUization tends to originate at certain centres and to spread 
outwards, producing spherulitic structures, Many salts and 
organic substances exhibit the siune tendency, yielding beautiful 
spherulite crystallizations when melted and cooled rapidly on a 
rhifcrosropic slide. 

There are many etructures in rocks which are allied to sphenlites 
and usually grouped with them, though , probably :they are not 
fixactly of the same nature. Some are more vitreous, while others 
are more perfectly crystalline than the true sphemlites, Of the 
former <we mention the doubly refracting i^ssy spheroids common 
in rhvolites and obsidians. They dMi«* in ho respect from the 
surrounding hyaline base in ordinary light, but between crossed 
rilcols appear as rounded bodies faintly lighted, with a-black cross 
like that of the spherulites. They are portions of the glass which 
axe in a state of compression or strain and hence no longer isotropic. 
In gelatin, celluloid n;nd artificial glasses siniilar appearances are 
occasionally seen.. Opal, especially the variety known as hyalite, 
e^bits the same phenomenon. 

In the group of porphyries known as granophyres crystals of 
quartz and felspar occur surrounded by a ground^mass which has a 
radiate fibrous- or spheruUtic structure. The fibres consist of quartz 
and felspar, usually in graphic intear^rowth over considerable areas, 
ahd often sufficiently coarse to be easily distinguishable by means of 
the 'microscope. Often the quartz or the felspar of th^ spherulite 
Mttaguisheil simultaneously with a crystal oh either of these minerals 
lying in- th^.oentreiof the aggregate. Exactly what the relationships 
of the spherulites arc to those of the obsidians has never been 
cleared up; they are probably analogous growths but not identical. 
The' name granosphex^s has been git-en to these bodies. Another 
group df radiate fibrous growths resembling spherulites in many 
respects consists of minute feathery crystals spreading outwards 
thipugh a grained or glassy rock. In the variolites there are 
straight or feathery felspar crystals (usually oligoclase) forming ^le 
coloured Sphcrhlltes. a quarter to half an inch in diameter. The 
same rocks often contam similar aggregates of plumose skeleton 
ctystals m augite. Many voLcajak rocl» have small lath-shaped 
emtaU of ^ augite diverging f^om a common centre. To 

dfiringuish the^e radiate crystal groups, from tfie cryptocrystalline 
sphtimlites they have been called sphaetOcrystats. They are com- 
monest in those rocks which contain a fine ground-mass and have 
bben rapidLy consolidated. StelUte groupings axe frequent a^o 
in veqoild^y minerals, being very characteristic of natrolite, chlorite 
and'CfialcWPyj tke component prisms are very narrow and 
rtgulartyaifeiiged so that, in nficrpScopic sections they give a black 
cross exactly lUcothat Of the Spherulites, (J. S. F.) 

‘ SWtflli to di^w squ^ze), the Greek 

nanie ifot 'i ci^ature wifjh^l^OT’k;body.and hum^j 

l£ad. I^e Greek sphinx hhd win^ anq^f'iemde hvist;, iiid the- 
i&le sphinx (winglevislia as ,‘*andro- 

sphipx ” by He'rdddtus.; .The t^^.perhaps OniinateS in , 
TOcrc figures of cods human wid Animal heads, 
ctopound fo^S like the ph**®*' .wbte|nuincrous frp^.! 

very eariy iimfes. tbe^'sphinic, hdwive'r. h a periecjtjy dear .aptlj 
well-defined type there, and is usudlly redimbfeAt' ‘The most 


celebrated example is the Great Sphmx 6 i Giza, 189 ft. long, a 
rock carved into this shape, and from its situation likely to be a 
work of the IVth Dynasty. The pattern of the wig-lappets has 
been quoted to prove that it dates from the Xllth Dynasty, 
but it is said that the peculiar disposition of the uraeus on 
its forehead agrees wth that in the earliest sculptures. The 
face looks out due eastward from the pyramid field over the 
Nile valley, and, according to the inscriptions of the XVIIIth 
Dynasty in the shrine between tlie paws, it represented the sun- 
god Harmachis. Sphinxes of granite, &c., occur of the Xllth 
Dynasty and later. A pair from Tanis are attributed by Flinders 
Petrie to Pepi 1 . of the Vlth Dynasty. The heads of the sphinxes 
are royal portraits, and apparently tliey are intended to represent 
the power of the reignmg Pharaoh. The king as a sphinx, in 
certain religious scenes, makes offerings to deities; and elsewhere 
he tears his enemies in pieces. In the Saite period accordingly the 
figure of the sphinx was used as a hieroglyph for neh, “ master,’* 

“ lord.” Recumbent sphinxes were especially used in pairs to 
guard the approach to a temple, and it may be conjectured 
that the Great Sphinx was sculptured at Giza to guard the 
entrance of the Nile valley. The name of the sphinx in Egyptian 
was Hu. 

The great temple avenues at Thebes are lined with recumbent 
rams, true sphinxes (aTew late instances), and with the so-called 
criosphinxes or ram-sphinxes, having lion bodies and heads of 
the sacred animal of Ammon. A falcon-headed sphinx was 
dedicated to Harmachis in the temple of Abu Simbel, and is 
occasionally found in sculptures representing the king as Horus, 
or Mont, the war-god. It is distinguishable from the gryphon 
only by the absence of wings. 

W. M. F. Petrie, History of E^pf from the Earliest Times to ths 
XVlth Dynasty, p. $i, &c. ; L. Borchardt, “ Die Alter der grosseti 
Sphinx,’* in Sitsungsbmehie of the Berlin Academy (1897), p. 7^. 
Baedeker’s Egypt; Wisse d'Avennes, Histoire de Van 6 gy^en (Paris. 
1878), vol ii. pi. 2<j, 35, text, pp. 405, 410. (F. Ll. G.) 

From Eg>7)t the figure of the sphinx passed to AsS}Tia, Where 
it ^pears with a bearded male head on cylinders ; the female 
.sphmx, lying down and furnished with wings, is first found 
in the palace of Esar-haddon (7th cent. b.c.). Sphinxes have 
been found in Phoenicia, -one at least being winged and another 
bearded. They are eppies of the Eg}'ptian, both in form W>d 
pasture, wearing the pshent and the uraeus, but distinguisl^d 
by having the Assyrian wings. The sphinx is common on Persian 
gems, and the representation^ are finely executed. On a Persian 
intaglio are two sphinxes face to face, each wearing »a tiara and 
guturding a sacred plant which is seen between tlicm; but the 
sphinx, whether of the Egyptian or the Assyrian type, is not 
found in Persian sculptures (Perrot and Chipicz, History of 
Aft in Persia, Eng, trans,, London, 1892). In Asia Minor the 
oldest examples are the ” Hittite ” sphinxes of Euyuk. They 
are Egyptian sphinxes treated in the Assyrian style. Th^ are 
riot recumbent, and the hair falling from the head is curled, not 
straight, as in the true Egyptian sphinx. An ancient female 
sphinx, but wingless, stands on the sacred road near Mikrtus. 
Sphinxes of the usual Greek' type are represented seated on each 
side of two doorways in an ancient frieze fpund by Sir Charles 
Fellowes at Xanthus in Lycia, and now in the British Museum. 
The same type appearsxin the early sculptures of the half-Greek, 
half-oriental temple at Assus. In the early art of Cyprus-^th'e 
half-way house between Asia and GreecCr-sphinxes of this type 
are not uncommon, (fe the other hand, cm a gem of Phoenician 
style found at Curium in Cyprus thereappeor two male ^bearded) 
sphinxes, with the tree of life between them. With tegaM to 
Greece pi^r, in. the Wird, tomb on the. aqrdpolis.c^, Mycenae 
were found six small golden sphinxes; they are beacdlessy but 
tbe sex. is doubtful. bust is not that of A^wqman, -tfewh 
the, head and face art diHmWW feriiminp; A sl^alrdiy^ 
thp therc^i^i.aliyayis m 

OF plu'i^e, bjoyfri. pwk m Jt is curvous^,^t, ,^Ugh 

the. sphinx ^ ^ 

Myceriaeafn peri^, Pt opeuT mi 

IHomer. Helbig suggested that the wo,fd kv<*)v l^og), WhicK' is 
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connected with the sphinx in the tragedians, was used by Homer 
fdr the sphinx, but this theory has not met with general accep- 
tance. In the ancient tomb discovered in 1877 at Spate near 
Athens (which represents a kindred but somewhat later art than 
the tombs at Mycenae) were found female winged sphinxes 
carved in ivory or bone. Sphinxes on glass plates have been 
found in graves at Camirus in Rhodes and on gold plates in 
Crimean graves. Sphinxes were represented on the throne of 
Apollo at Amyclae and on the metopes at Selinus; in the best 
period of Greek art a sphinx was sculptured on the helmet pf the 
statue of Athena in the Parthenon at Athens; and sphinxes 
carrying off children were sculptured on the front feet of the 
throne of Zeus at Olympia. There is also &n Athenian vase from 
Capua in the form of a sphinx painted white. It is winged, and 
the face is smooth and delicate in contour. Though Greek 
sphinxes are in general winged, there have been found in Boeotia 
terra-cotta figures of wingless sphinxes. Roman sphinxes of a 
late period have sometimes a man’s, sometimes a woman’s 
head with an asp on the forehead. An indefinable man-lion 
(nara sinha) represmts the fourth avatar of the Indian Vishnu, 
and is found also among the Tibetans. 

In Greek mythology the most famous sphinx was that of 
Thebes in Boeotia, first mentioned by Hesiod {Theog. 326), 
who calls her the daughter of Orthiis and Chimaera. According 
to Apollonius (iii. 5, 8), she was the daughter of T>j)hon and 
Echidna, and had the face of a woman, the feet and tail of a lion 
and the wings of a bird. She dwelt at the south-e^t comer of 
Lake Copais on a bald rocky mountain called Phicium (mod. 
Fagas), which was derived from the Aeolic form of 
The Muses taught her a riddle and the Thebans had to guess it, 
Whenever they failed she carried one of them off and devoured 
him. The riddle was this : ** What is that which is four-footed, 
threc-footed, and two-footed?” At last Oedipus guessed 
correctly that it was man; for the child crawls on hands 
and feet, the adult walks upright, and the old man supports 
his steps with a stick. Then the sphinx threw herself down 
from the mountain. . , ^ , 

The story of the sphinx’s riddle first occurs m the Greek 
tragedians. Milchhofer believes that the story was a mere 
invention of Greek fancy, an attempt to interpret the mysterious 
figure which Greek art had borrowed from the East. On the 
other hand, he holds that the destroying nature of the sphinx 
was much older, and he refers to instances in both Egyptian 
apd Greek art where a sphinx is seen seizing and standing upon 
a man. And, whereas the Theban legend is but sparingly 
illustrated in Greek art, the figure of the sphinx appears 
more commonly on tombs, sculptured either in the round, or 
in relief. Frdm this Milchhofer seems to infer that the sphinx 
was a symbol of death. 

Among the remains of the Mayan culture in Yucatan are 
found examples of sphihxes, male and female, which are not 
unlike those of Egypt .and Asia Minor. • 

* Milchhofer. in Mim. dnutsch. archdol, TnstU. in Athgfi iiSyg), 
p. 46 acq. ! 1. Bberg, Dia Sphinx in def gns^isokm tmi Kwisi 
(1895); Sir.R, ,C. Jebb’d edition of Sophocles, Oedk 
note 12. ^ M.) 

SPIDEft-ttPUKEVy lhe English title of a gr.onp of tropical 
Ameri(tan monkeys toown to the natives of Brazil by the name 
egaite, and to. zoologists as Atelfis, in allusion to tha imperfer"'" 
developed, thumb. They teke their -English n^une l^m 
sUrp^J^ess of body, the elon^ted. limbs, and the twf, tha 

under surface of . the prehensile extremity of . wh^lW -naked* 
The thumb i$ eith^ rudiwi^tery or wantmg, so 
act Tbeabsencg<9f,wqoUy .Wer- 
fur, the less compres^ n^ils,rimd the bro^rparti^.^^ 
the nostsrijs, distinguishes ibhem fromfthc.T*roolly sp4ar^9nb^s 

sileitail'is 
to ,c<mycyf 
4«ut 

members of the group, are 
consists chiefly of fruits and leaves. (See Primates.) 


SPlbSlDS, the common English name of Arachhida {q*v.) of 
the order Araneae, resembling the Pedipalpi in many structural 
points, but differing from them as well as from all other Arachnida 
in retaining short abdominal appendages known from Idieir 
silk-manipulating function as spinnerets or spinning mamillae, 
wi^ which are associated silk glands. It is probably owing to 
the possession of such glands and the varied purposes for which 
the silk is used that spiders as a group far si^ass the other 
orders of Arachnida, with the possible exception of the Acari 
(mites and ticks), in diversity of form and of size, in numbers of 
genera and speaes, in extent of geograpmeal distribution, and in 
adaptation to varied habitats. Except in the ^treme north and 
south, and on the tops of the highest mountains, where there is 
no insect life as food supply, spiders are foundallover the worl^ 
even in isolated oceanic islands. They occur up mountain 
slopes as far as vegetation extends, in tropical valleys and forests, 
in open grassy plains,. in sandy deserts, and even m fresh-water 
ponds and between tide-marks on the seashore. Some are 
nocturnal, some diurnal; some catch their prey by speed of foot, 
some by cunningly lying hid, some by means of silken nets. The 
phenomena known as protective resemblimce,” or similarity 
to inanimate objects or vegetation, and the kindred phenomenon 
of “ mimicry,” or beneficial likeness to certain protected species 
of animals, are common in the group. In these partiewlars, 
considered in their entirety, spiders show a marked contrast to 
other Arachnida, such as the scorpions, pedipalps, book-scorpions 
and so-called harvest spiders, which by comparison are reznai^* 
ably uniform, within the limits of the orders, in structure, habits 
and other respects. Spiders, in short, must be regarded as the 
most highly orgwizpd jand the most successfijil members of the 
class Arachnida. 

Their success in the struggle for existence, as already indigat^, 
must be assigned in a great measure to the possession of sUk 
glands and to their power of manipulating the silk fora variety 
of purposes. Several facts point to the ccmclvsion that the 
primary use of this secretion was the formation of egg-casie^ or 
cocoons by the female, for this is the only constant use for, .ad^ich 
the silk is employed, without exception, by all species. The 
second step in the evolution of spinning instincts was probably 
the making of a silken chamber for the reception of the (poepon 
itself and for the protection of the mother while guarding it and 
her newly-hatched young. If an aperture for ingress and egrtss, 
for purposes of feeding, were left in the wall of suqh a chandler, 
there would arise in a rudimentary form what is known as the 
tubular nest or, web; and the next important step was pospiply 
the adoption of such a nest as a ppnxnuient abode for the spider- 
^me spiders, like the andiSfl//MJda«fjbave!notadvanced 

beyond this stage in architectural industry ; butfiiqxt.tofthe cocoon 
this simple tubqlar retreat r^whether spun in a crevice or burrow 
or simply attach^ to the lower side of a stone-yis' the most 
constant feature to be observed ip thp spinning habite of spidars^ 
Erom this starting-point the evolution of web-making seems to 
have proceeded akmg two main divergent lines. Along line 
there was a gradual elaboration of the tube until it culminated, 
solar as etructural complexity is concetmed, in the so^caU^ tr^ 
4Qor ni^ts or bmrows^of, various families ; along, the other, line 
the tubular retreat either retains its pijimitive rin^plicity in 
association with a new stmeture, the snare or net, or is entirely 
spper^ed by the latter- , 

Trap-door nests 1 are made by spiders bejongingi to two widely 
diffsrgpjt groups, Xht lycosidae or wolt-s^ers>.tQ which 

true terantula (gjv.) belongs, and the Mygalomosphae,; 
OOOteinmgj the species which construict'Ttlm bcst-lmown types* ^ 
styie of bwpow. Althou^ there* is no direct 
aftidiy between the spiders 4>f these, two groups, 
perali^W inrthelr habits. mayi be tenced^ In>bothi thflsOiW 
spapies which fwm no nmt criborrow^^ others 
aaiwple.silfc-Hneditmmel in therawUvandriPteem^^doATOl^ the 


( 


mertw.(Of.the rbww wHh w brnged dom^ wbijethwhijs^ei 
the hiihit'-oftoing!tbe/bw?fwi)witbt^^^ efr 

thpiSpeoieswhichrlpeihej«^ppS^ 

*dose the aperture with a sheet of silk m the winter dunng 



SPIPBRS 


664 

hibernation and open it again in the spring. Possibly from lliis 
habit was developed the instinrt to build a door with a movable 
hinge. In the trap-door species of Lycosidae, like, for instance, 
Lycosa opifex of the Russian steppes, the hinge is weal: and the 
lid of the burrow is kept normally shut by being VfTy much 
thicker and heavier at its free margin opposite the so that 
it readily falls by its own weight. In the burrows n:.:rlc by the 
^fyga!omorphae, on the contrary, the hinge is strong rnd highly 
elastic, its component silken threads being laid on in -.uch a way 
that the door shuts with a snap when the occupant has passed 
in or out. The lid is sometimes thin and wafer-l.ke as in the 
burrow of the species of Nemesin, sometimes thick and cord-like 
as in that of the species of C ten ha or PachylomenT^. Its upper 
side is always covered by the spider with pieces of the vegetation 
gronnng hard by, so that, when the door is closed, the position 
cf the burrow is complete)-/ concealed. If an attempt be made 
by any enemy to lift the lid, the spider seizes its inner side with 
his fangs and .striking his claws into the walls of the burrow offers 
the greatest possible resistance to the efforts of the intruder. 
WTien bn the watch for prey the spider slightly raises the lid and, 
peeping through the chink, darts like a flash upon any beetle 
cr flv that unwittingly passes w’ithin reach. Quite commonly 
the Durrow has a second passage running obliquely upwards 
from the main passage to ihe surface of the soil, and this sub- 
sidiary track may itself be shut off from the main branch by an 
inner door, so that when an enemy has forced an entrance through 
the main door, the spider retreats behind the second, leaving the 
intruder to cx'plore the seemingly empty burrow. 

There is no doubt that the primary influence that has guided 
the evolution of the architecture of the burrowing spiders has 
been that Igreat necessity for the presetvation of l^e, avoidance 
of enemies and protection from adverse physical conditions 
like rain, cold or drought. And when we turn to the other line 
along which the web-building instinct has been developed we 
find that the primary guiding influence has been that second great 
vital necessity, namely the necessity of getting food. Reference 
has already been made to the silken tube or tent, of simple 
structure, with an orifice at one or both ends, as the possible 
origin of all snares, however complex they may be. Perhaps the 
most rudimentary form of snare arose from the spinning of 
threads round the mouth of the tube to hold it in place. Be that 
as it may, the snare in many instances, as in that of the A^alenidae 
{Tegendriaj Agalem)^ a family closely allied to the Lycosidae, 
is a horizontal sheet of webbing, upon which the spider runs, 
continuous with the lower half of the aperture of the tube, of 
which it is simply an extension. A very similar sheet is spun 
by a species of Lifiyphia, one of the Argyopidae, but in this case 
there is no tube connected with the web and the spider hangs 
suspended beneath the horizontal netting. Snares of another 
t)rpe consisting of a tangled mass of threads amongst which the 
spiders pick their way with ease, but which are impassable to 
insects, are spun by members of the Theridiidae and Fhaleidae; 
but by common consent the so-called orbicular web, so character- , 
istic of the Afgyopidae but. by no means confined to them, is 
regarded as manifesting the greatest perfe^on Of instinct in 
snare-spinning. These webs, which are typically ^bcircular iri 
forth, consist of a system of threads radiating from a common 
centre and crossed at intervals, and approximately at fight 
ang(lei, by a series of coneentric lines, the whole being suspended 
in a triangular, quadrangular or polygonal framework formed 
of s6*i0)dled foundation lines, attached to the branches or leaves 
of treses ot other firm objects in the neighbourhood. Passing 
back from the centre of the web to the underside Of an adjoining 
Teaf or some other sheltered spot runs a single thread, the trap 
line affording passage to the spider to and from the sheltered 
spot and the snans itself. At whatever spot an Insect becomes 
entangled in the firame, the vibration set Up by its struggles is 
traitiS^tted dong ttie nearest radiating thread to the centre 
and thence up the trap line to the shelter inhere the occupant 
lurks atiiaiting the stg!^. No sooner is the vibration perceived 
than the api&r descends #ith ail i^ed to the Centre, and 
feeling the ends of the radiathig lines leams Which k ashake 


and rapidly, without the possibility of mistake, makes its way 
to the entangled insect. The probable reason for the wall-lines 
being concentric is that lines passing over the radii as nearly as 
possible at right angles are the shortest that can be laid on; they 
therefore use up a smaller, quantity of silk and take a shorter 
time to spin than threads crossing the radii in any other direction; 
and at the same time they afford them the greatest possible 
support compatible with dcliaicy and strength of c( instruction v 
On account of its delicacy no web is more difficult to see than 
one of the orbicular type above described. Its whcieabouts is 
thus, to a great extent, concealed both from f-nemics searching 
for spiders and from insects suitable for food; ar.d its open 
rr.eshwork of strong threads makes it much less liable to be 
beaten down by rain or torn to shreds by winds than if it were 
a flat sheet of closely woven silk. In constructing, iljerefore, a 
snare of radiating and concentric lines, it seems that a spider 
economizes both time and silk and in addition renders the 
web as strong and as serviceable and yet as delicate and invisible 
as possible. 

Perfect orbicular webs are made by many genera of Argyopidae 
(Zilla, Meta, Caster acaniha), the best-known example being that 
of the common garden spider of England, Aranea or Epeira 
diademata] but these webs are not associated with any tubular 
retreat except such as^are made under an adjoining leaf or in 
some nook hard by. Some tropical members of the family 
bdonging to the genus Neplitia, Iiowever, spin a web which is 
intermediate in structure between that of Aranea and the com- 
plete sheet-like web of Agalena. It covers an urea of about one- 
third of a circle and its radiating threads diverge from the mouth 
of a funnel-shaped tube resembling in every respect the tube of 
tfie last-mentioned genus. Again some species of Dictyna, 
belonging to the Amaurobiidae, also have a tubular retreat 
opening on to the surface of a snare in which a crude attempt 
at a radial and concentric arrangement of the threads is per- 
ceptible. The interest of these two types of web lies in the 
fact that they bridge over the structural gap between the simple 
sheet- web of Agalena and the perfected orb-web of Aranea, 

Diciyna may be cited as an example of a group of spiders, 
sometimes called the Cribellata, which have certain spinning 
glands and appliances not possessed by others. These glands 
are represented externally by a special plate, the crihellum, 
which lies in front of the ordinary spinning mamillae, and by* a 
comb of sh( rt bristles, the calamistrum, placed in the penultimate 
segment of the left of the last pair. By means of the calamistrum 
the silk secreted by the cribellum is teased into a fine thread 
which is twisted round the main threads of the web, giving it a 
very characteristic woolly or floccuicnt appearance^ 

T^ere are many other uses to which silk is put, besides those 
mentioned above. By trailing a thread behind them spiders 
are able to drop from any height to the ground and to retrace 
their steps with certainty to a particular spot. The possession 
of silk-glands has also profoundly influenced the gec^aphical 
distribution of spiders, and has enabled them to cross arms of 
the sea and establish themselves on isolated oceanic islands which 
most of the orders of Arachnida are unable to reach. This is 
effected by the so-called habit of “ ballooning ” practised by 
very young spiders, which float through the air, often at great 
altitudes, m the direction of the prevalent wnds< It w'as 
formerly supposed that this custom was peculiar to a single 
sj^es, which was called the ** gossamer spider from the fact 
tnat the floating webs, when brought to the earth by rain or 
intertJepted by bushes and trees, coat the foliage or grass with a 
sheeting* of gOssamdr-like silk; but the habit is now known to 
be praietked by the newly-hatched’ young of a great variety of 
Species ^belonging to several dxstbet f^lies^ 

As k coinmercial product spideiSailk, has been found to be 
equal, if not superior, to the wst silk spun by lepidopterous 
larvae; bfft the cannibidktic pmpHensities of spiders, making it 
impbsMble to keep more than one in a single receptacle, coupled 
with ^e diSculty of getting them to spin freely in a confined 
space, haye bitherto preven^d the silk being used on atiy 
extoSsive scale for textile fabricsi 
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Themethods of catchingpwy ado|ited tiy ^id^rs are cfxtremely 
V ?jied. The nets or snares are highly effkient for this purpose. 
Amongst the threads, which entangle the wings and legs of inter- 
cepted prey, the spiders are perfectly at home and can pounce 
on the struggling victim at once if it be small and harmless or 
ksep at a respectful distance, checking all efforts at escape, if 
7t be poisonous or strong. If in the latter case the spider be 
afraid to come to close quarters, various devices for securing it 
Eire resorted to. The Tkeriditdae eject on to the insect from their 
npinning mamillae drops of liquid adhesive silk; the Argyoptdae, 
steadying it with the tips of their long front legs, sweep additional 
r: brands of silk over it with the legs of the hinder pair; the 
Agalenidae, attaching a long thread to a point bard by, run 
round and round the victim in circles, gradually winding it up 
^:’yond all hope of breaking loose. Two genera of Argyopidae 
{Hyptiotes and Theridicsoma) construct spring-nets out of their 
^:icomplete webs of the orbicular type. To the web is attached 
a trap-line which when drawn taut holds the snare stretched 
{;ind tight, and when relaxed loosens the whole structure so 
. lat the threads fall together. When on insect strikes the web 
tan spider loosens his hold of the trap-line, thus enveloping the 
• ictim in a tangle of threads which would otherwise not come into 
contact with it. Spiders which spin no snare are dependent 
"nr rapturing prey for the most part upon their quickness or 
powers of lying concealed. Many Thomisidae lurk amongst the 
stain'ens and petals of flowers, wdiich they closely match in colour, 
waiting to seize the insects which \nsit the blossoms for nectax. 
Examples of Seltnops {Clubi&nidae^ lie flat and absolutely still 
on the bark of trees, to which their coloration assimilates, and 
rpring like a flash of light upon any insect that touches their 
j egs ; the Lycosidae dart swiftly upon their prey ; and the Saltiadae, 
which compared with other .spiders have keen por/e»B of vision, 
stealthily stalk it to within leaping distance, thc«, gathering 
their legs together, cover the intervening space v/ich aspring and 
with unerring aim seize it and bury thoir fangs in its body. 
One genus of Thomisidat (Phogmrachne), which inhabits the 
Oriental region, adopts the clever device of spinningon the surface 
of a leaf a sheet of web resembling the fluid portions of a splash 
of bird’s dung, the more solid central portions being represented 
by the spider itself, which waits in the middle of the patch to 
seize the butterflies or other insects that habitually feed on birdd’ 
excrement and are attracted to the patch mistaking it for their 
natural food. 

The sexes of spiders are distinct. Except in the case of the 
water-spider (Argyrofteta) the males aw smaller, sometimes very 
r^uch smaller, than the females, but have proportionately longer 
^egs and smaller bodies. When adult the males may alwa^^ be 
distinguished from the females by the present trf a pair of homy 
vntromittent organs, one of which is lodged in the terminal seg- 
ment of each palpus or appendage of the second pair. In its 
simplest form this is a hollow flask-shaped homy piece, con- 
sisting of a dilated basal portion and a terminal spiniform portion 


webbing, picks it up in these'flasks by means of capillary attrac- 
tion and carries it about until he falls in with a female. During 
pairing he thrusts the tip of these organs into the seminal vesicles 
of the female and the eggs are fertilized as they pass out of the 
oviduct. CasjBs of parthenogenetic reproduction, or reproductkai 
without the intervention ot the male, have been recorded in 
the case of two genera {Filistata and T^enaria), and may be 
commoner than is usually supposed. All ipideraarc oviparous. 
The number of eggs produced at a time variesenoraliously accord- 
ing to the species, from about half a dozen, more kssy in some 
ant-mimicking Attidae or jumping spiders to many hundreds in 
the larger orbicular-webbed spiders ctf ithe family Argyopidae, 
The first act of the female after oviposxtion is to wrap her eggs in 
a casing of silk commonly called the cocoon. ^ cocoon varies 
greatly in size; sluipe and consistency according to the nature 
of the spider that makes it. Sometimes, as in Phdaus, it is 


with an orifice at the apex; out its sirucrure is irequenuy com- 
plicated by accessory processes and outgrowths which aid copula- 
tion and serve to protect the delicate point from injury. In the 
breedinar season the male deposits drops of sperm on a sheet of 


merely a thin network silk just sufficient to hold the oggs 
together. More often it cofisBts of a thick felting of silk, either 
spun in one continuous piece into a globular form, as In the 
Avicularitdae, or composed of two plate-like pieces, m upper 
and a lower, united at the edges and lenticular in shape, as in 
some of the Lycosidas, Sometimes it is woolly and flocculent, 
sometimes smooth like parchment, and its sliape depends in a 
large measure upon the habits of the female towards her offspring. 
As a rule terrestrial spiders guard the cocoon in the permanent 
burrow, as in the trap-door spiders, or in the silken retreat whic h 
acts as a temporary nurseiy, as in the Salticidae, Other species, 
of wandering habits carry the cocoon about with them, sometimes 
attached to the spinnerets, as in the Lycosidae ^ sometimts 
tucked under the thorax, as in the large tropical house-spider, 
Ileteropoda regidy one of the Clubionidae, The females of some 
snare-spinning species, like the Pholcidae, carry it in their jaws ; 
but in the case of the Argyopidae the females usually leave the 
cocoon to its fate as soon as it is constructed, sometimes rolling 
it in a leaf, sometimes attaching it by a stalk to a branch. It 
is in this and related families that the greatest diversity in the 
colour and form of the cocoon is found. In these spiders, too, 
the newly-hatched young shift for themselves as soon as they 
emerge from the cocoon; in others that guard the cocoon the 
young stay for a longer or shorter time under their mother s 
protection, those of the wandering Lycosidae climbing on her back 
to be carried about with her wherever she goes. There is no 
metamorphosis during growth such as occurs in some insects, 
the young being hatched with its full complement of appendages 
and only differing from its parents in characters of comparatively 
minor importance. Growth is accompanied by a succession of 
moults, the spider emerging from its old skins by means of a 
fracture w^hich extends aJong the front and sides of the cephalo- 
thorax just beneath the edge of the carapace. It is only at the 
final moult that the sexual organs are mature, the two sexes 
being alike in the earlier stages of' growth. Until maturity is 
reached the spider has the power to repair lost or damaged limbs. 
If a limb be lost at an early stage it may be re-grown in perfection ; 
but at later stages it is only imperfectly reproduced and is 
shorter and thinner than the other limbs. Rapidity of growth 
and longevity vary greatly according to circumstances and to 
the species. In northern, and temperate latitudes whera uasgets 
disappear in the winter, species of ArgyopidM like Arof^a diadfi^ 
mata, live only for a single season. The young emerge from the 
cocoon in the early spring, grow through the summer, apd reach 
maturity in the early autumn. The sexes then pair and perish 
soon after the female has constructed her cocoon. Species of 
other families {Lycosidae, Clubionidae) may Jive for a feWfSeasops, 
hibernating in the soil or amongst dead leaves; and, examplto 
of the larger spiders {Aviculariidae) have been k^,, alive in 
captivity for several ycars^ 

Owing to the smaller sbeiof the male and the greater voracity 
of the female, the malt makes his advances to his mate at tfie 
risk of his life and is not infrequently killed and eaten, by her 
either before or after, pairing has been effected. Pully aware of 
the danger, he pays his addresses with extreme caution, fceqp^ntly 
waiting for hours in her vicinity before venturing tpf^coipe to 
close quarters. Males of the Argyopidae hang on the^qutskirts 
of the web^ of the females <and signal their presence to her by 
jerking the radial threads in a peculiar manner. , ,Otber web- 
spinning spiders (Tegenaria!) have somewhat similar habits; and 
the male of the park-web spider (Atypus), one of the Mygalo- 
morphae> taps the wsdls of the tubular web of the female before 
daring to bite a hole in it and descend into her burrow. Most 
curious of all is the courtship of the males of some ^ecies of 
Salticidae, or jumping spiders, which are decorated with plumes 
or coloured stripes or iridescent patches. These thfgr ^^Uy 
before her, posing and performing extraordinary ant^qs Jn her 
presence exactly as cock, birds behave towards their Lastly, 

the males of some species of spiders differ, from .thn^e^ales in 
possessing stridulating prgax» consisting of homy ridges afid 
spikes and, lodged eith^,. between the mandible palpus asm 
some species allied to lAnyphia, one of the Argyapidae^pt 
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th€ cephalo^thorax and abdomen as in Steatoda^ one of the 
Tfuridiidae and Cambridgeaj one of the Agaltnidae. It is believed 
that the males of these species signal to their females by means 
of the sound these organs emit. The greatest disparity in sbe 
between the sex^ is met with in the tropical genus Nephila, 
the females of which are gigantic representatives of the Argyopi- 
due. The male, however, is a veritable pigmy beside the female, 
and during copulation presents the appearance of a parasite 
attached to her abdomen. It has been suggested that the 
diminutive size of the male is of great advantage to him during 
courtship, because he is enabled to move easily thereby to escape 
from her clutches should she turn upon him with hostile intent. 

All spiders possess a pair of poison-glands, one in each of the 
chelicerae or mandibles and opening by means of a duct at the 
tip of the fang. The primary function of this poison is to kill 
the prey upon which they feed, its action being very rapid upon 
insects. In a great majority of cases, however, it is comparatively 
innocuous to human beings, de.spitc legends to the contrary 
that have arisen in connexion with certain species like the 
tarantula. The bite, however, of any spider, strong enough to 
pierce the skin, may give rise to a certain amount of local inflam- 
mation and pain depending principally upon the amount of 
poison injected. The bite, for example, of large species of the 
family Avindariidae^ sometimes called Mygales, and sometimes, 
but erroneously, known as tarantulas, species which have fangs 
half an inch long and as sharp as needles and a considerable 
quantity of poison, may be very painful, though seldom serious 
provided the health of the patient be good. There is one possible 
exception, however, to the innocuous nature of the poison and 
this is supplied by the species of the genus Lathrodectus^ one of 
the Theridiidae. There is no actual proof that this spider is 
more poisonous than others, but it is a significant fact that its 
species, inhabiting countries as widely separated as Chile, 
Madagascar, Australia, New Zealand and South Europe are 
held in great fear by the indigenous population, and many stories 
are current of serious or fatal results following their bites. 
Many Of the species of these spiders, moreover, are very conspicu- 
ously coloured, being either wholly black or black relieved by 
fiery red spots, forcibly suggesting that they are wamingly 
coloured. Some of the species of Aviadariidae also appear to be 
wamingly coloiJred with black or blade and red, and their colora- 
tion is associated with the urticating nature of their bristles, 
which makes them highly unpalatable to vertebrate foes. So 
f ar as Se known, however, only the large spiders belonging to 
this group possess this special means of defence, and in many 
other species this is accompanied by highly-developed stridu- 
lating organs resembling those of rattl^nakes and scoipions 
in fimc^ion. Others again, like Gasteracantka and Acr$S9ma^ 
belong^g to the Argyopidu, are armed with sharp and strong 
abdominal spines, and these spiders are hard-shelled like beetles 
and are spotted with black on a reddish or yellow ground, their 
spines shming with steel-blue lustre. The majority of spiders, 
hov^ver, are soft-skinned and succulent, and are tasty morsels 
for insectivorous reptiles, birds and mammals. Hence as a very 
general “rule the coloration makes for concealment under natural 
conditions of existence, and the instincts which lead to conceal- 
ment are very highly developed. As instances of procryptk 
or celative coloration may be mentioned that of the species of 
the genus Dolofnedei, one of the Lycostdae, which lives amongst 
reeds arid is marked with a pair of longitudinal yellow lines which 
h^onite with the upright stalks of the vegetation, and Lycesa 
pictUy lives on the sand, con scarcely be seen on account 
of its mottled pattern : Sparassus margdtdus and the species of 
PecuceHa, which are' found amongst grass or low green herbage, 
are mostly green in colour, and SaUieus scenicus is banded with 
white and black to match the grey tint of the rocks and stone walls 
on which it hunts its prey. Similar instances of protective colora- 
tion could be cited without end. Sometimes the sh^e of the 
ider combines with the colour to produce the same effect, as in 
e species ol Uloftorus, which as thfey hang inthm shabby-looking 
webs ci^ly resemble fn^ents of windblown rubbish. The 
success bf procryptic coloration depends; however, very largely 


uponirt:illness,4md themstifK^tokeep^ witkoutmoring 

a limb is a marked characteristic oi aU.i^pidcrs unless engaged in 
hunting or fleeing from imminent da^ge^. Tke instinct reaches 
its highest development in the phenomciLon miscalled death 
feigning.’’ Spiders of various families will, when alarmed, lie 
absolutely still with legs tucked up and allow themselves to be 
pushed and rolled^and handled in various ways without betraying 
that they are alive by the slightest movement. But it would 
be absurd to suppose that they are in reiility pretending to be 
dead, because there is no reason to think they can have any 
knowledge of death. They ore merely poetising the inherited 
instinct to lie motionless, movement being the only indication 
of the presence of- living prey known to many insectivorous 
I animals. Whoa concealment is no longer possible terrestrial 
I species, like the Lycosidae, dart swiftly to the nearest shelter 
afforded by crevices in the soil, stones, fallen leaves or logs of 
wood, while those that live in bushes, like the Argyopidae, drop 
straight to the ground and lie hidden in the earth or in the fallen 
vegetation beneath. 

The extent to which procryptic coloration and instincts 
favouring concealment are developed indicates that generation 
after generation spiders have been subjected to persecution 
from enemies. No doubt large nuinbcis arc devoured by 
insectivorous birds, mammals and reptiles, but the mortality 
due to thtsm and other foes sinks into insignificance beside that 
caused by the persecution of hymenopterous insects of the 
families Ichnetm&mdae and Pompilidaej especiidly of the latter, 
many species of which systematically ransack the country for 
spiders wherewith to feed their young in the breeding season. 
It is no ex^geration to say that countless thousands of spiders 
of all families are annually destroyed by these insects, and there 
is no reason to doubt that destruction on at least as great a scale 
has been going on for centuries, too many even to guess at. 
Hence it is probable that no factor has had a greater influence 
than these wasps in moulding the protective instincts and habits 
of spiders. One interesting phenomenon in spider-life seems to 
be directly and certainly traceable to this influence, and that is 
mimicry of ants, In several families of spiders, but principally 
in those like the Cltebiomdae and SaUicidae, which are terrestrial 
in habits, there are species which not only live amongst ants, 
but 80 closetly reseml^ them in their shape, size, colour and 
actions that it roquikes a praotiaed eye to distinguish the Arachnid 
from the insect. Now the Pompilideie or mason wasps provision 
their cdls with insects of ma&y different kinds, as well as with 
spiders; but, of the hundreds of species of these wasps that have 
been described from different parts of the . world, pnly one is 
known to use ants for this purpose; and this species is not one 
that preys upon spiders. On tl^ other hand it has been specially 
recoided of two of the species of spider-destroyers that they ha^ve 
great dislike and apparent fear of these littlepoisonous Hymeno- 
ptera. So, too, does it appear that ants are entirely immune^o the 
attacks of Idmeutnonidae, which destroy hosts of other insects 
and of spiders by layir^ their eggs upon their bodies. But 
since ants are not persecuted these two families of Hymeno- 
ptera, the greatest enemies spiders have to contend with, it is 
evident that mimicry of ants is of supreme advantage to spiders. 
Ants, however, are not the only animals mimicked by spiders. 
Some members of the Argyopidae (Cyclosa) are exactly like small 
snails; others (Cyrtarachne) resemble Cocdnellidae in shape and 
colour. Now, Cocdnellidae (ladybirds) are known to be highly 
distasteful to most insectivorous mammals and birds,^and snails 
would be quite unfit food for the Pompilid or Ichneumonid 
larvae, so that the reason for the mimicry in these ^qases is also 
perfectly clcaa:. The exact extent, however, to which each 
particubu* class of enemy has affected the protective habits 
and attributes of spiders is by no meins always evident; and it 
is impossible to discuss the question in detail within the limits 
of a short article. But two ihstances of extreme deviation from 
the ordinary mode of >life due, appatently, like ont-rnkniciy, 
solely, if not wholly, to the persecution of Hymenoptera, may jbe 
died as illustrations of the profound effect Upon< habit broi^ht 
about by long*'Coiitinued persecution from enemies of this kind. 
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!nda ikviatitnt’is the adoptncn bf an’ aquatic abode of life by 
ther£inK)peaniresh>*water ^ider (Argyroneta) and by the marine 
fipider Del^is, Which is found on the shorts of the Indian and Pacific 
Oceans from Cape Colony to eastern Australia. D^sts lives 
invariably' betwecin tide-marks upon the rocks and coral reefs, 
and may be found at low tide either crawling about upon them 
or swimming in tidal pools and feeding upon small fish or crustar 
ceans* As the tide rises the spiders take refuge in crevices and 
spin over their retreat a sheet of silk, impervious to water, 
beneath which they lie in safety with a supply of air until the 
ebb exposes the site again to the sun. The fresh-water spider 
(Argyroneta) lives amongst the weeds of lakes and ponds and, 
like DesiSj is quite at home beneath the water either swimming 
from spot to spot or crawling amongst the stems of aquatic 
plants. As a permanent home the spider makes beneath the 
surface a thimble-shaped web, with inverted mouth, anchoring 
it to the weeds. He then ascends to the surface, carries down a 
bubble of air and releases it inside the mouth of the silk-thimble, 
thus replacing a ccrtiiin amount of water. This action is repeated 
until the domicile is filled with air, when the spider takes 
possession of it. The spider owes its name Argyroneta or the 
silver swimmer to its silver}' appearance as it swims about under 
water enveloped in air, and its power to retain an envelope of 
air on its sternum and abdomen depends upon the circumstance 
that these areas are beset with hairs which prevent the water 
reaching the integument; but the air retained by these hairs 
can be released when the spider wishes to fill its subaqueous 
home with that element. Argyroneta feeds principally upon 
flies or gnats, which it seizes from below as they light upon the 
surface of the water. In the breeding season the male spins 
a bell or thimble near that of the female and joins the two by 
means <rf a silken passage. The female attaches her eggs to the 
inner wall of her own home, and the young when large enough 
to shift for theipaelves have the bell-making instinct fully 
d^'velc^ed. Since the adoption of an aquatic mode of life by 
Desis and Argyroneta involves no increased facilities in getting 
food, and merely substitutes for ordinary terrestrial enemies 
fishes and crustaceans in the former case, and fishes, amphibmm, 
and insectivorous water-insects in the latter, the supposition 
is justified that the change in environment is due to unre- 
mitting persecution of PompUidae and Ichneumonidat^ which 
would not venture to pursue their prey beneath the water’s 
surface. The habits of certain other spiders suggest the origin 
of the perfect adaptation to aquatic conditions exhibited by 
Desis and Argyroneta. The nature of the integument and Its 
hairy clothing in all spiders enables them to be plunged under 
water and withdrawn perfectly dry, and many sj^ies, even as 
ku-ge as the common English house-spider (Tegmsrm), are so 
lightly built that they can run with speed over the surface of 
standing water, and this faculty has been peitfected in genem like 
PifaUiy Ddomedes and Tricltaria, which are always found in the 
ideinity of lakes or on the edges of rivers and streams, readily 
taking to the water or running down the stems of water plants 
beneath its surface when pursued. Some species of Dohmeies, 
iti^ed, habitually construct a raft by 8{;nnning dead leaves 
together and float over the water upon it watching for an 
opportunity to dash upon any insect that alights upon its 
surface. 

Oeolegically , spiders date from the Carboaiferotts Period, Arthro- 
others from the coal beds of Europe and North America 
being olosely allied to the existing s^us Lxphistius* Ztemains of 
spiders from the Baltic amber beds otOligocene age and from nearly 
coeval Ifliuviatile or lacustrine deposits of North Ameri^ belbiig to 
forms identical with or closely related to existing genera, thus 
proving the great antiquity of our present spider fauna* (R< I. P.) , 

SPliyaAGBN, IRIBBRIOH VOM ), German 

nfovelist^ was bom at Magdeburg on the 24th of Febniaxy xSap. 
RDs was brought up at Stralsund, where his father was in 1835 
appointed government architect; he atten<kd the! gymnasium 
there,! studied law. and subsequently literature and pliilo- 
at the universities of Berlin, Bdmt hihiJ Gr^$iyald, On 
leaving the univexBitjr he bec«nie,a master in a.gyouutw 
Eel{lti|; Imt tipon his lathar^s death in <1854 dq^^d tibnielf 


entirely to writing. After ^fttWishingf Klara Vere <1857) and 
Auf der Dime (1858), he obtalittcd a striking success with Proble- 
matisehe (r86o^i86i), one of the best novels of dts time; 

it was followed by Die von Hohenstein (1863), In ReiW und Glied 
(1866), Hammer und Amhoss (1869^, Deutsche Pioniere (1870), 
AttzHt voran / (1872), (1876), Plaitland (1878), Quisisana 

(1880), Angela (1881), Uhlenhans (1884), Ein neuer Pharao (1889), 
Pausiitlus (1897) and Freigeberen (1900). Spielhagens best 
work was produced between the years i860 and 1876; he wrote 
nothing after Sturmflut which can be compared with that power- 
ful romance. His novels combine two elements of especial 
power, the masculine assertion of liberty which renders him the 
favourite of the intelligent and progressive citizen, and the ruth- 
less war he wages against the self-indulgence ot the age. His 
love of the sea, derived from an early residence at Stralsund, 
Introduces an element of poetry into his novels which is some- 
what rare in German fiction. Spielhagen ’s d ramalic production s, 
Hans und Crete (iBGS) and Liebe fur Liebe (1875), and others, 
cannot compare ^ith his novels. From 1878-1884 he vtis editor 
of Westermanrds Monatshefte. 

Spielhagen’s Sdmiliche Werke were published in 1871 in sixteen 
volumes, in 1878 in fourteen volumes ; his SdmHiohe Romane in 
189S (22 vols.), and these were followed by a new series in 1902. 
See his autobiography, hinder und ErftnUer (2 vols., 1890); also 
G. Karpeles, F. Spielhagen (1889), and II. and J. Hart, KrtUsche 
Waffengdnge (1886). 

SPIESS, CHRISTIAN HEINRICH (1755-1799), German writer 
of romances, was bom at Freiberg in Saxony on the 4th of April 
1755. For a time an actor, fie was appointed in 1788 controller 
on the estate of a certain Count Kiinigl at Betzdikau in Bohemia, 
where he died, almost insane, the result of his weird fancies, on 
the T7th of August 1799. 

Spiess, in his Ritter - , Rduber- und Geister-Romane, as they are 
called — stories of knights, robbers and ghosts of the dark ” 
ages— the idea of which he borrowed from Goethe's Gotz von 
Berlichingen and Schiller's Rduber and Geisterseher^ was the 
founder of the German Schauerroman (shocker), a style of writ- 
ing continued, though in a finer vein, by Karl Gottlob Cramer 
(17^1817) and by Goethe's brother-in-law, Christian August 
Yu^ius. These stories, though appealing largely to the vulgar 
taste, made Spiess one of the most widely read authors bf his 
day* The most popular was a ghost story of the 13th c^tury, 
Das Petermdnnchen (1793); among others were Der alte Vberall 
und Nirgends {i^g2):Die Lbwenritter (1794), and Hans Heiling, 
vierter und UUUer Regent der Erd- Luft^ Feuer- und Weaser- 
Geister (1798k Beside numerous comedies, Spiess wrote, antici- 
pating Schiller, a tragedy Maria Stuart (1784), ‘ which was in 
the shme year perfonned at the court theatre in Vienna. 

See Karl Goedeke, Grundriss, v. 506 sqq.; MuUeivFraureuHi. Die 
Ritter- uud Rduberrtmane xto4). 

SPIKENARD, OT Hard ( 0 . Pr. sfiquenard, lAt. spica narii, 
from spica,eai of com, and Gr. vApSor, Pers. nctrd, Skt. nedada, 
Indian spikenard, from Skt. nal, to smeil), a celebrated per- 
fume which sbeihs to have formed one of the most dmable 
aromatic ingredients'in the costly unguents used b^ the Roxhans 
and Eastern nations. The ointment prepared from it (*' oint- 
ment of pistic nard"^) is mentioned in the New Testament 
(Mark xiv. 3-5; John xii. 3-5) as being “ vtty co^y," apOund 
of it bi^iiig '^lued at more than 300 denarii (over £10). This 
appears to represent the prices then current ior the best quality 
01 nard, sihee PHny {H.N. xii. 26) mentions that nard spikes 
reached as much as too denarii per !b, and, although he does 
not mention the price of nard ointment, he states (xiii. 2) 
that ^he “ unlguentOm cinnamominum,” a similar prep^tion, 
ranj^ed from 25 to 300 denarii accordbg to its qu^ity. Nard 
ointment also varied considerably in price from its liability to 
sophistication (Ibid. xii. 26, 27; km 2). The genuine ^oibtihent* 

1 The meaning of the word ** pistic '' is uncertain, some rendering 
it *' keiitiine,^' others liquid," and others taking it for a Idcsll name. 

* The use of alabaster vessels for preserving these iragrant 
anguents was customary at a very early period. Theophrastus 
(c. Bxqhue.) slates that vesselstifitead and alabaster were best for thft 
purpose, on account of their density and coolness^ iand their power 
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(ungtimium nardinum swe fofiaium) contained costus (the toot 
of Saussurea lappa), ainomum (the fruits of Amamum carda- 
nwmim), balm (the oleoresin of Balsamodendnm 4tpohalsamum) 
and m)^h, with Indian nard (ibid^ xiii. s). 

Tlie exact botanical source of the true or Indian nard was 
long a matter of uncertainty, the descriptions given by ancient 
authors being somewliat vague, but it is now identified as 
Nardostachys jatamansi, a plant of the valerian order, the 
fibrous root-stocks or ** spikes of which are still collected in 
the mountains of Bhotan and Nepal. The name ** spike ” 
is applied apparently from its resemblance in shape to a spike 
or ear of bearded corn. The root is crowned by the bases of 
several stems, each about 2 in. or more in length and as 
thick as the finger. To these the fibrous tissue of former leaves 
adheres and gives them a peculiar bristly appearance. It is 
this portion that is chiefly collected. 

Other and inferior varieties of nard are mentioned by Dioscorides 
and subsequent writers. Celtic nard, obtained from Ihe Lif?itrian 
Alps and Istriii, coiisibted of the roots of plants al.so belonging to 
the valerian order {Valeriana cettica and V. saxatilis). This was 
cxjiorted to ihe East and thcjicc to Egypt, and was used in the 
preparation of baths. Mountain nard was collected in Cilicia and 
Syria, and is sujiposed to have consisted of the root of Valeriana 
Mcrosa. The false nard of l)auphln6, used in later times, and 
blilJ employed as a cEiria in Switzerland, is the root-stock of Allium 
victor lalis. It presents a singular resemblance to the spikes of 
Indian nard, but is d(‘void of fragrance. It is remarkable that all 
the nards lielong to the natural order Valerianacean, the odour of 
valerian being considered disagreeable at the present day; that of 
Nardostachys jatamansi is intermediate between valerian and 
patchouli, although more agreeable than either. 

T:ic name ** spikenard ” has also been applied in later times to 
several plants. The spikenard of tlie ITnitcn States is Aralia rwe~ 
Mosa, and another species of the same genus, A . nudicaulis. or wud 
sarsaparilla, is known as “ wild spikenard/' In the West Inies 
Hyptis suavedens is called " spikenard," and in Great Britain the 
name " ploughman's spikcnarci " is given to Inula conuza, 

SPIIXIKINS (M.D., speUeken, little pin), or Jackstraws (origi- 
nally “jerk-straws^), a game of some antiquity played with 
a set of slender sticks of wood, bone or ivory, from 3 to 6 in. 
long, generally carved to represent weapons and utensils of 
various kinds, which are thrown in a heap haphazard upon the 
table. The players then endeavour in turn to extricate from 
the heap, one at a time, as many straws as possible, without 
moving any except the one amgled for. The player obtaining 
the most straws wins. The game is called in French janchets 
and in German Fedmpid, 

SPINA (I.at, for a thorn, or prickle, ajeo tackbone, whence 
spine), in architecture, the term given ito. the low podium 
wail whi^ divided the oircus of the Romans and round which 
the cliariots.tan; at each end of it was tht mda or goal. On 
coins, gems and bas-reliefs it is sliown .wi^h luimerous other 
features on it, such as obelisks (of w'hich those from the spina 
of the Circus Maximus are now' in the piaz^ae ef , the Lateran 
.and del Pqpolo), small aedicula or jpairs of columns cairying 
an entablature, altars,, statues, .trophies, 

SPINACH {Spinacia deraeza), an annu^ plant, a member of 
. the natural order CkenoftodiaMe, which been loi^g culti- 
vated for the sake of its succulent leaves. It is probably 
>,of Persian origin, being introduced into Europe abopt the 15th 
century, ft should be grown on good ground, well worked 
mvi well manured; and to the summer crops abundant waters 
ing will be necessary. 

first sowing of winter spinach should be made early in 
Au^st, and another towards the end of that .month, in some 
.sheltered but not shaded situation, in rows iS in. apart — the 
plants, as they advance, being thinned, and the ground hoed. 
By the beginni^ of winter the outer leaves will have become 
fit for use, ahd if the weather is paiid successive gatherings may 
be obtained up to the beginning of May. . The prickly-seeded 
and the Flanders are the best for winter; and these should be 
thinned out early in the autunm to about 2 in. apart, and later 
of resisting the penetration of the ointment into their substance. 

, Pliny also recommends' alabaster for ointn^t vases. For small 
fquantjties onyx vessels seem to tuure been used (Horace, Cam. iv. 
aa» Unsa.ios 17). 


oii to 6 in. The lettuce-leaved is a good succulent winttr sott, 
but not quite so hardy. To afford a succession ‘ of summer 
spinach, the seeds should be sown about the middle of February, 
and again in March; after this period small quantities should 
be sown once a fortnight, as summer spinach lasts but a very 
short time. Tliey ore generally sown in shallow drills, between 
the lines of peas. If a plot of ground has to be wholly occu- 
pied, the rows should be about i ft. apart. The round-seeded 
is the best sort for summer use. 


The Orach or Mountain Spinach {Atriplexhortmsis),h member of 
the same order, is a tall-growing hardv annual, whose leaves, though 
coarsely flavoured, are used as a substitute for spinach, and to correct 
the acidity of sorrel. The white and the green are the most desirable 
varieties. The plant should be grown quickly in rich soil. It may 
be sown in rows 2 ft. apart, and about the same distance in the row, 
about March, and for succession again in June. If needful, water 
must be freely given, so as to maintain a rapid growth. 

The New Zealand Spinach {Tetragonia expansar), natural order 
Ficoideae, is a Ixalf-hardy annual, native of New Zealand, sometimes 
used as a substitute for spinach during ilie summer niontlib, but in 
every way inferior to it. The seeds should be sown in March, on a 
gentle hot-bed, having been previously steeped in water for several 
hours. The seedlings should be potted, and placed under a frame 
till the end of May, and should then be planted out in light rich soil. 
The young leaves are those which are gatliered for use, a succession 
being produced during summer and autumn. 
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(From Gray’s Anatomy, Dtscri/ttive and 
6ur£icat.) 

Fig. I. — Transverse Section of the 
Spinal Cord and its Membranes, ,■ 


SPINAL CORD, in anatomy, that part of the central nervous 
system in man which lies in the spinal canal formed by the ver- 
tebrae, and reaches from the 
foramen magnum to the lower 
margin of the first lumbar 
vertebra. It is about 18 in. 
long, and only occupies 
the upper two-thirds of the 
spinal canal. The cord is 
protected by the same three 
membranes which surround 
the brain. Outside is the 
dura mater, which differs 
from that of the brain in 
not forming a periosteum 
to the bones, in sending no processes inward, and in having no 
blood sinuses enclosed within its walls. In other words the 
spinal dura mater is the continuation of only the inner or 'cere- 
bral layer of the dura mater of the skull. Inside the dura mato 
is the arachnoid, which is delicate and transparent, while between 
the two lies the sub-dural space, which reaches down to the second 
or third sacral vtrtcbra. The pia mater is the innermost cover- 
ing, and is closely applied to the surface of the cord into 
the substance of which it sends processes. Between it and the 
arachnoid is the sub-arachnoid space, which is much toger than 
the sub-dural and contains the cerebro-spinal fiuid. Across 
this space, on each side of the cord, rUn a series of processes^ Of 
the pia mater arranged like the teeth of a saw; by their apices 
they are attached to the dura mater, while their bases are 
continuous with the ^pia mater surrounding the cord. These 
ligaments, each iconsisting of twenty-one teeth, are the Uga- 
menia denticuiata, and by them the spinal cord is moored- in the 
middle of the cerebro-spinal fluid. 

The spinal cord itself is a cylinder slightly flattened from 
before ikckward. In the cervical region it is enlarged where 
the nervt$ fornmg the brachial plexus come off, v hile opposite 
the lower thoracic vertebrae the lumbar enlargement marks 
the region whence the luipborsacral nerves are derived. (See 
fig. 2.) Opposite the second lumbar vertebra the cylindrical 
cord becomes pointed and forms the contts meduUaris, from 
the apex of which a glistening membranous thread rum^down 
amon^ the nerves whioh fonn the cauda equina, and, alter 
blending with the termination of the dural sheath, is attached 
to the back of the coccyx. 


. In a transverse section of the cord two median fissures are seefi; 
the antero-median [see fig. 3, A) Is wide^ and reaches khtmt a third 
of the wav along this ameto-posterior diameter 6 t the *eord;; itMis 
lined by tae pia mater, which, at its orifice, is thiekened to.tom a 
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gUBteninK knowlD «b the litma ihkndens\ in iront of this lies 
the single natevior spinal artery. 

‘ Thepostero-'median fissure (ng. 3, P.) is much deeper and' narrower, 
and has no reflection of the pia mater into it. Wnere the posterior 
nerve roots emerge (fig. 3, P.R.) is a 
depression which is cwed the post^ro» 
lateral fissure^ while between this and 
the postero-mcdian a slight groove is 
seen in the cervical region, the para- 
median fissure (fig. 3, P.M. see also 
fig. 2) . On looking at fig. 3 it will bo seen 
that the anterior nerve r<wt8(A.R.) 
do not emerge from a definite fiasurc. 

The spinal cord, like the brain, 
consists of grey and white matter, 
but, as there is here no representa- 
tive of the cortical grey matter of 
the brain, the white matter entir|fiy 
surrounds the grey. In section 
the grey matter has the form of an 
H, the 'cross bar forming the grey 
commissure^ In the middle of this 
the central canal can just be made 
out by the naked eye (see fig. 4). The 
anterior limbs of the H form the 
anterior cornua, while tlio posterior, 
which in the greater part of the cord 
are longer and thinner, arc the pos- 
terior cornua. At the tips of these 
is a lighter-coloured cap (fig. 3, S.G.) 
wUch is known as tne substantia 
gelatinosa Holandi, On each side of 
the H is a slighter projection, the 
lateral cornu, which is oest marked 
in the thoracic region (see fig. 4). 

On referring to fig. 4 it will be seen 
that the grey matter has diffcaront 
and characteristic appearances in 
different regions of the cord, and it 
will be noticed that in the cervical and 
lumbar enlargements, where the nerve 
to the limbs comes off, the anterior 
I — DVx horns are broadened. 


CVv 


UdVii 


UDVxn 


i. 



'lAomjD. J. Cunhinghftm, inCuutiing- 
hmn'i 7'txt-Bo^ of 

Fig 2, — ^Diagram of the 
Spinal Cdrd as seen from 
bimittd. 

CVx ^ows the level of the 
ist cervical vertebra ; CVv of 
the 5th cervical vertebra: 
.by II , of the and dorsal 
vertebra; DVx of the loth 
dorskl vertebta; /PVxit of 
^t3ie nth dorsal vertebra; 
^)EVu ..of the and lumbar 
..y^tebra. 


p.p.T. 

Fig. 3. — ^Diagram to show the Tracts 
in the Spinal Cord. 

A. Antero-median fissure. 

P. Politero^mediati fissure. 

A. R. Anterior nerve 'rOots. 

P.R. posterior nerve iroots. 

P.M. Paramedian fiMiure. 

S. G. Substantia gelatinosa. 

G.T. Tract of GoU. 

B. T. Tract of Burdatdh. 

C. T. Comma tcaet. 

O.A. Oval area. 

L.T lissauer's tract , , , 

D. C'.T. D'reOt cer'ebtllhr tract. 

T. G. Gowers* trsdt.' ' 

GJ^.T. CitiBsed pyxionidal tract. 
L.B.B Lateral basis bundle. 
A. 3 .B Anterior basis bundle, 



Fig. 4* — ^Sections of Spinal Cord^ 
twice scale of nature. 

X, Cervical enlargement. 

2. Tlioracic region, 

3. Lumbar enlargement. 

4. Sacral region. 


P.P.T. Pir«t Jyrai^dal tract, 

IU»totoglc«lly tile gmy iwittw i. in^e.up oi nwwgW 
lated and non-meduUated nerve fibres, and ne^e cells (for details sw 
Hervous System). The nerve cells arfjag^ fa thw'iwn 
columns, ventral, intermedio-lateral and posteiwr ' veafeaiar. Tne 
has the longest colls, and ^ese are ag^ 
divided fato»ntoro-me#ial, antcfo-fatf al,pMteio 4 ato^ central 

kgronpB* Xhb ifUermedio lateral .cell column Is^uti^ fa wo lateral 
horn of the thoracic region. 


The. vesicular or Clarke's column is also largely confijjied 

to the thoracic region, and lies fa the mesial part of the po^texicr 
cqmu. 1 It is the. place to 
which the sensory, fibres of 
the sympatbeUe system (vis- 
ceral aneronts) run. The 
white matter, as has been 
shown, surrounds the grey* 
and passes across the middle 
line to form the white com- 
missure, which lies fa front 
of the grey. It is composed 
of neuroglia and mcdullated 
nerve fibres, whicli are ar- 
ranged in definite tracts, 
although in a section of a 
healthy cord these tracts 
cannot be distinguished even 
with the microscope.^ They 
have been and arc still being 
gradually mapped out by 
pathologists, physiologists 
and embryologists. 

On tracing a sensory nerve 

into the cord (fig. 3, P.R.) . 

through the posterior nerve root it will be seen to he quite close to 
the mesial side of the posterior horn of grey matter, where most of it 
runs upward. Tlie next root higher up takes the same position and 
pushes the former one toward the middle line, so that the fawer 
nerve fibres occupy an area close to the postero- median fissure known 
as the tract of GoU (fig. 3, G.T.), while the higher lie more externally 
in the tract of Burdock (B.T.). The greater part of each nerve 
sooner or later enters the grey matter and comes into close relation 
with the cells of Clarke's column, but some fibres run right up to the 
nucleus gracilis and cuneatus in the medulla (.^oe Brain), whue a few 
turn down and form a descending tract, which, in the upper part of 
the cord, is situated in the inner part of the tract of Burdach and is 
known as the comma tract (fig. 3, C.Ti), but lower down gradually 
shifts quite close to the postero-median fissure and forms the oval 
area of Flechsig (fig. 3, O.A.). It will be obvious that both these 
tracts could not be seen in the same-eection, and that fig. 3 is only a 
diagrammatic outline of theit positibi;, 

A few fibres of each sensory nerve ascend in a small area known as 
Lissauer's tract (fig. 3, L.T.) on the outer side of the posterior nerve 
roots, and eventuSly enter the substantia gelatinosa. 

To the outer side of Lissauer's tract and lying close to the lateral 
surface of the cord is. the direct cerebellar tract (fia 3, D,C.T 4 ,, the 
fibres of which ascend from the cells of Clarke's column to the ,cere- 
beUum. As Clarke's colunm is only well developed in the thoracic 
re^n this tract Obviously cannot go much lower. 

In front of the last and also close to the lateral surface ot thajcord 
is another ascending tract, the tract of Gowers (fig. 3, T.G.)^ or, as it 
is sometimes called, the lateral sensory fasciculus. It pjotebly 
begins fa the oeUs m the posterior home land runs up tq jom too 
fillet and also to reach the cerebellum through the superior cereDellar 
Wuncle. The crossed pyramidal tract {fig. 3i C.P.T,) lies internal 
to the direct -cerebellar tracL between it and, tfio postcriAr cornu. 
It is the great motor tract by -which. the hbres commg frpm.the 
Rolandic area of the cerebral cortex are brought fate touch with the 
motor cells in the. anterior cornu of. the opposite side. Thisiract 
extends right down to the fourth swsd nerve. 

In front of Ihe oressed pyramidal traejt is the lateral basis bundle 
(fig. 3, L.B.B.), which iprobably oonsasts of association fibjcea linking 
up diflerent se^ento of the cordv . 

The anterior basis bundle (hg«>d)i lies fa front and. on the 

mesial side of the anterior cornu, and thresh it pass the anterior 
nerve roots. Like the lateral bundle it consists chiefly of association 
fibres, bttt it is continued up inte the xnedulla. as the posterior 
longitudinaltbttndle te the optic nuclei. 

The direa pyramidal tract (fig^ 3^ D.P.T.) is a small bundle of the 
ntetor fibres from the Rolandfai area, wliich, instead of crossing to 
the other side at the decussation of the pyramids fa the medulla, 
nms down by the side of the antero-median fissure. Its fibres, 
however, keep on gradually crossing to the opposite side through the 
aaterior whifa oommissure of the cord, and by the time the mid- 
thoracic regfan is reacM it has. usually disappeared. 

' The soots otdhO'Spmal nerves in the upper part of the canal nae 
flroxm the cord -neSdny opposite the points at which they enmree 
between' the veefabrse, but the fairthi^ one. passes down the hfaher 
the origin of each root becomes above its pomt of omergence. Con- 
sequently. rise lumbar and sacral nervm run a long way down from 
the lumban enlargement to their spinal foramina ^d are enriesed 
in the!dnialiand mchnoid sheaths to form a mass like a hfasefs tail, 
Whichis thereforeknown as ti» caudaoquina. The rria^ between 
tlie origin of each nerve and the spinous processes m thrivertebi^ 
has been treeked out by R. W. Reid (Joum. Auat. ondMys., xxiii. 

^^]^mfiryoIogy.-^The eai^ development of the nemal tebe from the 
ectoderm is ourifaed in the article on the Biuim. When the neural 
groove becomes a tube it is oval in section with a vmy ImgsfatecaiUy 
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composed central caoial (see fig. 5). The original ectodermal 
cells elonjjatc and, radiating outward from the canal, are now known 
as sponmoblaats, v/hile the inner ends of some of them bear cilia 
and no the c a nal becomes ciliated, A number of round cells, known 
as germinal cells, now appear close to the central canal, except at 
the thi.t mid-dorsal and mid-ventral laminae (roof-plate and floor- 
plate), !P^m the division of these the primitive nerve cells or 
neuroblasts arc formed and theit later on migrate from the region 

MrO-DORSAL LAMINA 



mid-ventral lamina 

(From D. Cunnirigbinn in Chfii«iiRh«m*t Anatomy,') 

Fio, of a Transverse Section through the Early 

Neural Tube (Young). 

Thelofr aide of the section sliowaan earlier stage thfin.thc right side. 

of the canal and shoot out long prooeases-"the axons. The penna- 
nent centril canal of the^cord wais formerly eaid'only to repreaent 
the ventral end of the large embryonic canal, tlie dorsal part being 
converted into a alit'by the gmdviaV closing in of <it8 lateral walls, thus 
formiftff 'the jpostsroimediaii fiusure. A. Rdbiltstnij ‘however, does 
not believe tbb poirterior fissure ts any rexanaat of the loentral 
canal, ahd there are many jpoiirts' which bear out his contention 
(ShMsUn AntUomy^ Owens Collcjie, The most modern view 

(1908) is that the fisSure iS formedjHMtly by an infoldlngand paartly 
from the originzil central canal. Tne entero-medion fissure is caused 
by the Ventral part of ‘the tord’ growing on oacheide, but not inithe 
mid -line' where no germinal cdWare. 

The ahteTior nerve roots are formed ' by ttie aacons of the neiiro^ 
blasts the develdpSng. anterior xortnia, but the-posteiriorittDw into 
the cord from the po8tefrorToot'fmigUa'i;aeeK»iivir^ 5 pf<iU(Q,;aiid, as 
they jgroir !tonh the cdlumiM of^QoU and Eusdach, IChat part of 
the groymsltter from Which the ventral, anteiter or miotar. nerve 
roots rise is known as the basal laraiiia (W the oord, while the more 
doh^'pfiUt frltb whifth tihe posterior herve roots ' en ter .is the. o/ar 
hminm Th^ parti? are important In 'comparing the moiphok^ 
of the signal cord with that of the brain. 

In thte ciUbryo Up'to’the fifth month' there is little differenae in the 
appearance of the wey and whfte'Xftatter of ihotord) but^tftiiatitime 
the fibres In the-cohiinn’s of Burdabhaoqulre ib^meduSary sheaths 
nr whftesubstasnceof Schwann, ‘the fafty'iimtterofwhich iapiobahly 
i: bstmctcdfrom the blood. Very ‘Soon after these the basla'lumdles 
mvelenam and 'then, in the sixth month, the ccdutiins nd Ooit Next 
f ollowlti^ 'direct cerebellar' tracts 'and, in the' latter <hatf *ofiithe'efghth 
motitfrThe'ttacts of ‘G6wers, While the fibresiofiJ^ pytamidai*and 
Liiwauer's; tracts do not grin tlwdr mSduH^. elsbafla -until Timrt 
before^nt itf ter birth. At first 'the apihal cord rexfiWide aa fmeas 1 the 
• last- mesodermal Roraftcj bnt nemoblseta'are'only^'f(fiined.>si8 frLF >as 
the first^codcygeal 8omite,so thatbStfind thdttlmixivdiriiicmwevvm^ 
and degenerates later into‘tl«» filum'%erttiitiaiBj After 'the fourih 
month the nervous portion grows more sltroly 'tfimii: thb nwt'of rthe 
body and so the long oauda equitrnaafi'fimmtsnriiimft aro^niduoed. 
At birth the lower limit of the eo!rd''ie oppurift thsit^ 
vertebra, but in post-natal devriopment it rocedm sriU larthurtotiic 
lowC!^ lev^ of the first: 

-l^^rflIr^lher ddnite see 'Quaint - (London, 

J. P. McMurrich, Development of the Human Body (1906). .Mpst 
mbderh desenhthme am^iMSediro'thewtfttagedfW^'l^ 
to whSefa ' and' to- nthet litetwtttSe will^i be^ fiMud non p* aba >ot 


Comparative Anatomy^ln the Anxphioxus tfaerok llriftldiifoesttfi 
between the spinal cord and the brain; the former reaohm the wihoft; 
length of the body and is of uniform calibre. Tt encloses .a oeittral 
canal from which a dorsal fissure eactends to the suriaoeof (tbaxoni: 
and it is composed of nerve fibres and nerve cells; most of the latter 
being grouped round the central cflual or neurocoeie,as they arc in 
the human embryo. Some very large multij t Jar, ganglion cells are 
jiresent, and there are also large fibres known as, giaitt fibres^ the 
function of which is not clear. 

Whem the reptiles reached the cord shows slight enlargements 
in the regions of the limbs and these become more marked in birds 
and mammals. 

In the lumbar region of birds the dorsal columns diverge and open 
up the central cai^l, converting it into a diamond-shaped space 
which is only roofed over by the membranes of the cord, and is known 
as the sinus rhomboidoHs. * 

In all these lower vertebrates except the Anura (frogs and toads), 
the cord fills the whole length of the spinal canal, but in the higher 
mammals (Primates, Chiroptera ana Insoctivom) it grows less 
rapidly, and so the jxwtenor part of the canal contains the cauda • 
equina within its sheath of dura mater. In mammals below tlic 
anthropoid apes them are no direct pyramidal tracts in the cord, 
since the decussation of the pyramids in the medulla is complete. 
Moreover, the crossed tracts vary very much.iu their proportional 
sire to the rest of the cord in differont animals. In man, lor example, 
they form 11*87 % of the total cross area of the cord, in the eat 
7*76 %, in the rabbit 5*3 %, in the guinea-pig 3%, and in the mouse 
1*14 %. In the frt>gno pyramidal trad i.s lound. It is obvious, there- 
fore, tlmt in the loww vertebrates the motor fibres. of the cord are 
not so Cf*mpletely. gathered :in to definite tracts as they are in man. 

A good deal of interest hjs lately been talcen m a nerve bundle 
which in the lower vertebrates runs through the centre of the central 
canal- of the cord, and trices its origin in the optic reflex cells in close 
relation to the iiostirtor commissure of the brain. More posteriorly 
(caudad) it probably acquirtss a connexion with the motor cells of 
the cord ancl is look^ upon as a.means by which the muscles can be 
made to actively respond to the stimulus of light It is known as 
Reissner- S' fibre, and its moqiloology and physiology have been studied 
most- carefully In oycloBtomus and fishes. It is saiid to be present in 
the -mouse, but hi-roerto no traee of it has been found in man. It 
was 'discovered m'l'860, but for iorty years has beenl looked upon as 
an artifact. 

Sec r. E. Sargent, " Optic.^Reflfix Apparatus' of Ve»tcbrat08,"i?«//. 
Mus. Comp. Zool, Harvard, v.ol xlv. No. 3 (July, 11904); also for 
genefri details R. -Wiedorsmsim, Comparative Anatomy of Vertebrates 
(London, 1907) ; Lenhossiek, iBau dee Hervensy stems (1895). (F. G. P.) 

Su»c»KV OF THE Spine and Spin ax Gord 
Fra$tUH nf the ^ine may /Occur from ifidirCct violence, as 
wh^ a rofta fells .room a h(%ht upon his head, Or in a sitting 
posHtloa;. 0r it may reeult from direct violenQc> as when he is 
hhiig^di, or when he is^ run over by a loalkti van, or in a 
fall from m jiei^t aoroas a beam. The* vertebrae above the 
fracture .being dispAaced from those below it, tbe ^inal cord is 
generally tom across, and the parts of the trui^, or the limbs, 
which are ‘itlpplied by the spinal nerves passiiijg out from the 
cord bdoW/thfi seat of linjury u^-e of necessity cUt off from their 
connexion with- the brain, miulVat once deprivied of sensation 
and of the power of volpnt^ movement. In some cases of 
fracture of the there is the time marvellously little 
constitutional disturbance. The higher up the column that 
the fracture occurs lihe more rquickly does (feath ensue. If 
the fraot^o is ia the^roiddle of^the back the pa|ient may linger 
for soMcral^wceks^'but even itihe is lying.uipoa a wata-bodn^ 
even if ewery care is taken of ' him, inffammation tff the bMder 
and intractible bed-isores am Apt to make their ^pegrfific/5, 
and his aicistance becomes truly miserable. Operative 
is unable to. effect umtclDin these cases on account of thej^piinal 
cord being^generallytoril across' or hopelessly crushed*^ 

duetto detomity'dJtheihodfes 
of tke vert^ae by iroeguhur pressure, or to'^the dfa- 

inlegmtionuol their anterior iparts iby itubefculous ulceraUo^, 
known 'ftS' diseaiM or epfeal caries. TbuOftheroausesHof 
spindl cdrvktpre fire diifeent, and itUs necenaryithat tlle 
actu^ condition be clearly recognized or treatment may^prorre 
baraifaL Briefly, the curvature which 'dUevtootnbefcnious 
disease irequires absolute .and ContiUUbus rett)' the ‘other^^efillls 
ior w.ttllierigakted )Cacerciies. . i 

LmrM spine is aiidefiamcu^ 

ol llie vert^rae ajfe lofmed. ;Ih young 
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Igro'^rag rapidly, and whose muscular system -is weak, the bad 
habit of standing, and throwing the weight of the body constantly 
on one leg, gives rise to a serious tilting of the trunk; or, if, 
when writing at a desk, they sit habitually in a twisted position, 
a lateral curvature of the spine is apt to take place. By con- 
stant indulgence in these bad habits the spinal column geti 
permanently set in a faulty position. Sometimes the tilting of 
the base of the trunk is due to a congenital or acquired diSer- 
ence in tb? length of the legs. In the concavity of the curv^e 
there is increased pressure, and, necessarily, diminished growth; 
in the convexity of the curve there is diminished pressure with 
increased growth. The patient^s friends probably notice that 
one shoulder is higher than the other, or that ** the hip is growing 
out,’’ and unless means are taken to alter the abnormal distri- 
bution of pressure, the condition becomes worse, until complete 
ossification checks the further progress of the deformity. The 
growth of the subject being completed, the deformity ceases 
to increase. And when the growth is completed and the bones i 
are solid and misshapen the condition is quite incapable of 
improvement. The usual curvature is one in which there is a 
convexity of the spine in the chest-region towards the right, 
with the right shoulder higher than the left. Compensatory 
curves in the oppojiite direction form in the loins and neck. 
Along with the lateral bending of the spine a rotation of the 
bodies of the vertebrae towards the convexity of the curve 
takes place, the spinous processes turning towards the con- 
cavity of the curve. Since the line of the spinous processes 
of the vertebrae can he easily traced through the sfin, their 
deviation may mislead the superficial observer as to the actual 
amount of the curvature. 

To counteract this deformity in the earliest stages (and 
it is in the early stage that treatment effects most), the patient 
(generally a girl) should be encouraged to walk perfectly erect. 
Systematic exercises, to strengthen the muscles of the back, 
ought to be strictly and persistently carried out under the 
direction of a surgeon with the assistance of a skilled instructor 
of gymnastics. During the intervals of rest the child should 
lie upon her back on a firm board, and should avoid talcing 
exercise which gives rise to weariness of the muscles j for when- 
ever the muscles become wearied she will attempt to take-up a 
position which throws the stmin on te her ligamentous and 
bony -structures * One of the best exercises is to -lay the -patient ' 
on her face, fix her feet, and encourage 'her -to 'raise hetseff by 
using the muscles of the' Wk. Whilst she hangs frem« trapeee 
the weight of the lower limbs and pelvis will helpion^tmighten 
the spine- ms a whole, necessarily dhsmishing the increased 
pressure upbn the cartilaginous bodies Of the vertebrae towairds' 
the oonfcavity, and inemosing tlie pressure bettmeh ’dm sides of- 
the bodies towards t:he convexity. It is dftert'a. good thhlg to' 
remove a girl: with eommeocing lateral curvature ifrdm the* 
sedentary life of school or town and to let her^rtm wild inthe^ 
country, exerdsing her musdes to the -ftiH. 

If'ithe deformity ‘is due todhequhlity hr-the khgth df flie^legS;' 
a high boot on the short leg may correct it. IniSeine^easds dF 
Intend: cutvature a tihed seat -k usdfiil. 'Medhanidal spinal 
supports ate as -expensive as they are hMfficient. As a^rale^ ' 
indeed, they are positively harmful, in that they add^ta 
weight of the tftmk and hinder naedfol'musuildm^ddvdlepmdrit^i 

By kyph&ds is meant axi 'exaggerated ddgted 
of the shoulders. It can be el^c^ df^ltilgS' 

and exercises 'alhilst the spinal coluinn fs-'stilD^l^ttc^ #heh' 
once the- bones dre solid* no great 4«iprovement1s^pd9Sftid. 
deformrtyis sometimes'due to short sight. -lt'lB'^lh,t'^dPefdfo,> 
to have theichild*'8 vision duly tested. ' 

Lordosis is •ati'«xaggeiatS^ df ^ 'ftofmol of thd 

loin-region of ^the Spine. It k'nfostollten'liiiet^'t^ 
cases hi which ftom congenital 

thigh: bone; or from dld disease df the 'liip^olHt,>fhSKSd!b9eee has ^ 
habit 0 ! throwing tiie ShdUMdm to’ 

IMaieiwe the balaside^ > 

of &s$ is the* 

idepoilt 


Inflammation having thus been set up, ulceration (caries) jsf - the 
vertebra, or of several vertebrae, occurs, and if the case runs 
on unchecked extensive abseesses may form in the thi^, lofo or 
groin. The trouble is often begun by a blow or by a B{Hlun of 
the spine, which, by lowering the power of resistance of the 
delicate bone, prepares it for the bacillary invasion. The 
earliest symptoms are likely to be a dull aching in the back 
with stiffness of the spine. The child complains of being tired, 
and is anxious to lie down and be left quiet whilst his little 
companions are running about. If the diseaise is in the midd'e 
part of the spine, pains are complained of in the front of thv 
chest or at the pit of the stomach. Unfortunately such pains 
are often ascribed to indigestion. If the disease is in the upper 
part of the spine the pains may be in the head, the shoulde;i 
or the arms. If in the i -n-repion of the spine they are in tl>e 
lower part of the trunk, tne thighs or the legs. (These obscur. 
peripheral pains are often misunderstood and are apt to be 
attributed to rheumatism.) The back is stiff so that the child 
cannot stoop. In trying to pick up anything from the floor 
he keeps his back straight and bends his knees. If the disease 
is in the neck-region he cannot easily look upwards, and, instead 
of turning his head to look sideways, he wheels round hk whole 
body. In some cases, though the disease is fur advaiiced, 
there have been no complaints of pain in the back. As the 
bodies of the vertebrae crumble away, the spine bends for- 
wards under the influence of the weight of the head and of 
the upper part of the trunk, and a projection may appear in 
die middle line of the back. In the neck, and in the loin- 
region, the projection is rarely well marked, but in the 
chest-region a conspicuous boss may make its appearance-— 
the hump-back.” The projection is often spoken of . as an 
anpdar curvature — contradioticwi in terms, for a thing which 
is angular is not curved. When the deformity is great there may 
be pressure upon the spinal coid with more or less paralysis 
in the parts below. 


The treatment of tubtfciilous disease of the ^ne demaoda 
absolute and uniuterruptea rest. The best thing is to put the patient 
flatten his bask for as many months os may be ioiind neeessSary, 
but not in- a close bedroom, ilf he is oompeiled to ik in alsedisiom 
the windows ahould be open njkht and day. If the patient it a cbil± 
’he should be laid flat ih a box-spUnt. or upon a thin hcortehan 
mattress, and Should "be carried out of doors every ^y— -but always 
lying fflat* When the pressure-symptoms, vaCH as the pdlns^fo-tie 
•legs^ thigh8(ar>a(rms. the ** beUy^acha” or .thc<painBiin;tli0i(t]i^ or 
neck have passed awayra flnn'Wther fpUnt may Mrmo^ldcidiclii to- 
-.keep the j^rts, flvdet until consolidation has taken place, or ,a 
. cuhuss of poropmstic iek 6 r of plaster of Pads may be appliM. The 
danger in these eases is of ieaVifig -dff treatment too noon't 
imw& BOt be buvriedror the tres^die will taadikeHy^tD come hack 
agam with.parli^. inonaBied'ddjQr^ U the diseasafia.in 610 
•i^er.part of the dorsal spfti& qr in . the neck-region, a cervical 
I cofhu* of leather, or a dDUbie Thomas’s . hip-^Uflt may be found 
luseftfl. 

In iinises i>f;advaa]oad. 7 tiiliiK of. ihe. Spine, in. whkb 

tthe ^aal cord .1$ oompramd wftfain -its bony -canal either «lre;the 
ipostwrior parts sd the. vertebral bodies or by . inflammatory products, 
ic^in wM6h, after severe Iii}uiy, the eotd Is pressed Upon W. a dis- 
Iplaced pieoetof 'bone; the -surgeon -nay thime it expediittiiVTb open 
Klm)Bmiml:caQalIbomiaiebmd;.temoidi^ tlrepDtioedfn««hap<ater^ 
daoduael M 4 be vettebnae- , The we|:atiw»is^»lfoa by the 
ihybi>a word ioimneotomv^, Sometinms'lA the.xaae of tubeicubus 
(USease, iirhetd the pr^neW 6f r^^lnjf to fhs^(H>^ratiQn qs being 
;(^ei§<Xi,'1heeympte^ <ff 'reobempresnoh^beam to cleat^off and the 
icmid^niakBiia coibpktejfieccf^^ iwithmrt lMing< operated >otii; the 
imqml/Uftba^^We sbeidd..walt patiently andTgfte^mtucjeb full owm^e 
lo/ .toM hff iwork in her own way* the operative, treatment of 
1 thek ones m hotliij^y satfsfaotory. flXiu, there are a certain small 
number df‘ cateedn-^wych-it may be given a 

fCbflteaiment ufiomndl the 

' Listfinn v-method. The collection of broken-down tubeRCuknitt 
matei^ of fluid is not an absfess in the usual sense, for it does dot 
(Contain ** pus befogMls a deiniitute of septic 

Itl^ tb»i«Krit3r irliiab wl^wi 

fokouf^ Xhe ipat yi ent. , Jt must 

•stood, hdWevfe every flfiinal' abscess does, not tmdergp cureawei 
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aliove, but that the surgeon is sometimes compelled to use irrigation 
and d^nage. 

In .1897 Dr Calot of Berk>sur>Mer reintroduced the method of 
attjughtening out the hump of the back, so often left aft^ disuse of 
the spine, by stretching the child on a flat table and dealing with the 
hump, under chloroform, with what is commonly known as ** brute 
force/' A considerable number of hump-backed children on the 
ContincBVt as well as in England and America were thus dealt with, 
but it is doubtful whetlua: the records of those cases, could they all 
be collected anfl i>ubUslied. would be found to justify the enthusiasm 
and publicity with which the method was inaugurated and its 
details were spread abroad. It is scarcely necessary to say that the 
forcible stroiglitening of a spine which has' developed a hump because 
tuberculous disease has wrecked the front of the vertebral segments 
is in no sense a curative operation. Diminishing the size of the 
projection does not cure ilie tuberculous ulceration of the bones; 
indeed, it may increase the ulcerative process or determine a scatter- 
ing of the germs of tubercle throughout the body. Tlie operation 
has not been accepted by British and American surgeons. In the 
practice of the foreign surgeon death ensued in three cases out of 
tliirteen that were operated 011, and an English surgeon reported 
fourteen cases “ in all of w’hich the deformity had recurred although 
the spines had been fixed in plaster of Paris after the straightening." 

Being deeply placed in the mass of the muscles of the back, and, 
moreover, being jealously locked williin the bony canal of the verte- 
bral column, the spinal marrow or spinal cord was, until the last few 
rears, generally considered to be beyond the reach even of the most 
Tiitcrpnsing surgeon. Still, like other tissues, it was liable to diseases 
iind injuries. The exact situation of a tumour pressing upon I ho 
spinal cord can now be located with great precision by noting the 
areas of pain and numbne.ss, and the height 111 the limbs or trunk to 
which loss of power of voluntary movement ascends, and by noting 
also whether these effects are symmetrical upon tho two sides or 
appear more upon one side than on the other. By cutting away the 
posterior parts of certain segments of the vertebral column, tumours 
of various sorts liave been successfully removed from the interior 
of the canal. Displaced fragments of bone in tuberculous affection of 
the spine, abscess-contents and inflammatory tissue have also been 
similarly dealt with. Sir William Macewen of Glasgow and Sir 
Victor Horsley of London have been pioneers in this development of 
surgery. In cases of fracture of the spine, with displacement ol the 
vertebrae and compression of the spiiim cord, surgeons have also been 
trying what relief can be afforded by the adoption of bold operative 
measures, but as in most of these cases of fracture-dislocation the 
spinal cord is torn light across or crushed beyond hope of repair, 
active measures cannot be undertakesn with much prospect of success. 

Concussion of the Spinef * — Occasionally one hears persons, 
whose professional education should liave taught them better, 
speaking or writing of concussion of the spine as if that were 
in itself a disease. It is an expression which is not infrequently 
used in an equally comprehensive and incorrect way when the 
ill'inlonned person is speaking of the injuries, real or imaginary, 
of which an individual makes complamt after having met with 
a severe shake when travelling on a railway. One might as well 
speak of concussion of the skull as of concussion of the spine, for 
the spine is but the bony envelope of the spinal cord, as the skull 
is of the brain. The violent shaking of the spinal cord and the 
spinal nerves in a serious accident may, however, be followed 
by some functional disturbance, which may be associated with 
pains in the back, by numbness and tingling in the limbs, 
or with muscular weakness. In some cases the disturbance 
is due tb slight haemorrhages into the nerve sheaths, which 
may clear, up with rest and quiet. ^ But when the presence of 
these obscure symptoms, after a railway accident for instance, 
becomes the subject of an action-at-law, there is a great chance 
that they will not pass off until the case is settled in one way 
or the other. Not, perhaps, that the individual concerned 
is dishonest in his estimation of them, but because the anxiety 
of the overhanging lawsuit has so grievously disturbed his 
mind and altered his perspective that his .sense of proportion 
. is for a rime in abeyance. After the actionTatdaw the symp- 
toms may dear up with a rapidity which to some people appears 
surprising. (E, O,*) 

pHYSlOLOGV OF THE SPINAL CORD 

The name spinal cord, given by early morphologists to the 
Ttel^us mass lying in the tubular chamber enclosed by ^e 
veitebral column, was doubtless given under the supposition 
that the organ so named could be treated as an entity. Scien- 
tiffcafiy, however, it cannot be so treated, either as regards its 
structure, or its function. It is merely a part of that great 


nervous structure which throughout the length of the body 
forms the central meeting-place of the nerve-paths arriving 
from and issuing to all regions with which nerve fibres arc in 
touch. To separate from the rest of this system the part which 
lies within the spine is an artificial and in many ways mis- 
leading provision. This artificial treatment is the outcome of 
crude ideas drawn from the study of merely the gross form of 
the bodily parts. But crude as the distinction is, its historic 
priority Ims influenced the study of the vertebrate nervous 
system, not only in regard to morphological description but 
also in regard to exposition of the functional reactions of the 
nervous system and even up to the present day. Hence it is 
still customary arbitrarily to detach certain of the reactions 
of the nervous system into a separate group and describe that 
group by itself, simply because they occur in nervous arcs 
whose central courses in the great central nervous organ lie 
within that part of it extending along the spine. An additional 
inconvenience attaching to the mode of description of the nervous 
system customary in works on human anatomy, is that in such 
works the parts of the nervous arcs outside the central organ 
are described apart from it under the term peripheral nerves. 
This severs artificially structures which are functionally in- 
dissolubly united. The study and description of tlie working 
of the nervous system is hampered by this unphilosophic sub- 
division of its structural parts. 

To gain a broader and truer point of view as starting-point 
for understanding the working of the spinal cord one must 
prepare the exposition by a short reference to the general 
function of the nervous system in the bodily economy. 

Relation to General Nervous System . — An animal of micro- 
scopic size may continue throughout its life to be constituted 
entirely by one single cell. Animals of larger bulk, although 
each begins its existence as a single cell, attain their develop- 
ment by the multiplication of the original single cell, so that 
from it there comes to be formed a coherent mass of cells very 
many millions in number. In these multicellular animals each 
of the constituent cells is a minute self-centred organism, in- 
dividually born, leading its own life and destined for individual 
death. The corporate power of the complex animal is the sum 
of the powers of those manifold individual existences, its cells. 
In the complex animal the several organs, even the most homo- 
geneous, such as muscles or glands, are each composed of many 
thousands of cells similarly specialized but living csLch per se. 
The solidarity of action which a complex animal thus built 
up exhibits is the result of the binding together of the units 
which compose the compkx organism. Of the agencies which 
integrate the complex animal, one of the most potent is nervous 
action. A certain number of the unit cells composing the animal 
are specially differentiated from the rest to bind the whole 
together by nervous action. These specially differentiated cells 
are called “ neurpnes*” They constitute living threads idong 
which waves of physico-chemical disturbance arc transmitted 
to act as releasing forces for the energy in distant cells, where 
they finally impipge. 

It is characteristic of this nervous system, the system of 
neurones, that, although ramifying far and wide throu^ the 
body, it is a continuum from end to end. The peripheral 
nerves are iormed of bundles of neurones lying side by side, 
but these, although packed close together, are strictly isolated 
one from another as conductors and remain isolated throughout 
the whole length of the nerve. The points of functional nexus 
of the neurones one with another are confined to one region 
only of the whole system. All their cfmductive connexions 
one with another place solely in the central nervous mass 
which constitutes the so-called central nervous system, a 
nervous organ extending along the length of the 

body midway between the body’s lateral halves. Thither 
the neurones converge in vast numbers, those of each body 
segment conver|;ing to that fraction of the 'central organ which 
belongs to the^ body segment. The central nervous <ngan 
thus receiving these neurones is, where it lies in the head, called 
the brain, the rest of it fs. called in vertebmtes the “ ^inal 
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tord/* in vermes and arthtt^ods the nerve-eord.” The 
central organ not only receives neurones 'which converge to it 
from outside, but many of its own neurones thrust out their 
condoetive arms from it as nerve fibres carrying nervous 
influence outwards to regulate the activity of glands and ittUscles. 
In the vertebmta the ingoing neurones for each segment and 
similarly the out-going neurone fibres are collected into a seg^ 
mental nerve. To the spinal cord these are each attached by 
two roots, one dorsal, consisting of the afferent fibres^ the other 
ventral, consisting of the efferent fibres. 

The -Analysis of function of this nervous system leads 

to what iS' termed “ the reflex ” as the unit of its action. The 
simplest complete reaction of the system is a reflex. There are 
many reflexes which are extremely complex, being built up of 
a number of simpler reflexes combined togjether. A reflex is a 
reaction started by the environment acting as a stimulus upon 
some nerve which communicates the excitement thus started in 
itself to other nerves by means of its connexions with these 
in the central nervous organ. The excitement so generated 
and transmitted finally travels outward from the central organ 
by one or mote of the efferent nerves and through these reaches 
muscles or glands producing in them its final effect. The 
muscles and glands are from this point of view termed effector 
organs. The reaction is therefore “reflected ” from the central 
organ. . The nerve structures along which it runs in its tra- 
jectory are spoken of as a nervous arc. The whole purpose of 
the central nervous organ is therefore to bring afferent neurones 
into touch with efferent neurones. The whole purpose of 
reflex arcs is to bind one part of the organism to another part 
in such a way that what the environment is doing to the 
organism at one place may appropriately call forth or restrain 
movement or secretion in the muscles or glands possessed by 
the off^anism. 

Receptor There is one condition for the due perform^ 

ance of these reactions which is not provided by the nervous 
system itself. The afferent neurones are not in most cases 
so constituted as to be excitable themselves directly by the 
environment — for instance, they cannot be stimulated by light. 
Their amenability to the environment, their sensitiaation to 
environmental agencies, is effected by special cells adjunct to * 
their peripheral ends. These cells from organs are called 
fecepim. They are delicately adapted to be stimulated by this 
or that particular agent and are classifiable into various species, 
so that each {Species is easily Excited by a particular agent which 
is *^iadequate” for it, and is quite inexcitable or only excitable 
with difficulty by agencies of other kinds. Thus in the 'Skih 
some receptdm fire • adapted for mecWical stimuli (touch) 
and not for thermal stimuli, while ethers (coW spots, warm 
spotil) are adapted for thermal stimuli and not for mechanical. 
As' far as it' fc known each afferent neurone is connected with 
Teceptors of one species only. The receptors ithus con ^er ufioia | 
the' laflex arcs selective excitability. Each arc is thus tuned ' 
to r^sporid to certain stimuli, wldle other arcs not having that 
kind of receptor do not respond. The reiceptore, thereiort, ; 
while ihdWismg' the reepolKiveiiess of the oi^iam no the; 
environimiHtj prevent <^111031011 of iivactions (mcoKMdin&atiaR^ 
byTitnitsttg td partkularedmaU‘aiparti<nikrTeac^ 

syistem^of neurone is thuii made acoee- 1 
sibld to^thd'play of ;the external workimoting on the body^ Amd 
in addition to those receptob 'Whhh- ate ^stimiidv^ 
by the extei1ial< werklv 'dre others lying' Withim the nidss of )the 
ioi^fsm' itself, which aveiexeitahle by adinris oocurriiig in 
the organisiii! itself, t These are caliM profrUoeptein^^^ ^p^ 
distributed piopcmdeiantly in>tit^ (land Itmc^tes, 

imscikhitUy idjnndt to muscle, siiisheis loeciae, | 

&c;' 'THe reacoons ^induoedrin suck motorf ethietutae^ndlexly! 
in^responike to dnvirontiwnt^jsthnulimndttheftfoio^dete 
to<be fdUowed'Uind aodom^M reactiona hiitiatcd 

i;>-Tun^r' 

•ih^raflMlfbnmrrQm alohgdtenreiUx loflis (knhwn tas 
conduction. Conduction^ < whmg ' iffieihiit^^^aiid' 


differs in imme idBsportant respect from that obtain^ io the 
nerve centre, i.e, in the piece of . the central , nervouit^yatem 
connecting the afferent nerve with the efferent nerve. In an^xve- 
trunk the excited state set up in. it by a stimulus , tmvels along 
its fibres as wave-like disturbance at a sp^d of ali^ut thirty^ 
three metres per sect nd, and does, not alteriin intensity or speed 
imits travel A nervertinmk when excited ,(art^cially) at some 
point .along its length transmits the '' ixnpu^, '! the wave- 
like excited state in both ihaections, ue, bothtup.aad down .each 
fibre, from the ipoint stimulated., This is true wlielher^the fibre 
is afferent Or efferent. The speed of travel # (thOi nervous 
impulse along the nerve-tnink is practically the s^ine whether 
the state of /fxciteme&t, r>.«nervQus impulse, is weak .op: intem, 
Ibe nerve-trunk shows practically no delay in its r^ppse to 
an effective even though wieak stimulus emd its Response ceases 
practically at once on cessation of the exciting stimulus. When 
excited by repeated braef 'Stimuli the rhythm of the response 
corresponds closely with that of the stimuli^ even when the 
frequency of the latter is as high as. zoo per second. With 
momentary stimuli a response even s.o brief as 20- rnn be given 
by the nerve-trunk. Finally, nerve^trunk conduction is, singu- 
larly resistant to fatigue, to impoverished blood supply, and 
to many drugs which powerfully affect reflex ^ actions. ; ^ 

In conduction through the central nervous organ tha tzaval 
of the nervous impulse exliibits depwture from these ff^ures. 
Its intensity is liable to be altered in tmnsit. Its tixno of 
transit, especially if it be weak, is much longer than for a similar 
lengA of nerve-trunk. Its direction of transmission becomes 
polarized, that is, confined to one direction along the nervous 
path. The state of excitement engendered does not subside 
immediately on cessation of the stii^us, and may outlast the 
stimulus by many se<^onds. The rhythm of response to a 
rhythmic Stimulus does not change in correspondence with 
change in the stimulus-rhythm. X response, however , brief 
the stimulus, is probably never shorter tfwn 50 in duration. 

These are striking differwees, and morphdogipal study of 
the structural features of tint central organ does not at present 
suggest how they for the. most part arise. It seems certain. 
However, that in the central organ it w that part which oooaists 
of so called grey matter which forms the place of their occucrence. 
There the spread of the impulse frexn one nerve^-fibimito^olboci 
seems clearly due to the, fact that each. afferent ffbrq breaks 
up into brandling threadlctx which ramify in various directipnis 
and terminate in close apposition with, other neuron^. Th«^ 
has been much dispute as to whether the termination is one 
of contiguity with the mpu neurone or of. actual, contwll^y 
with it. The result of recent investigation , seems to show that 
in the vast majority of? cases contiguity anc^ not victual hqipor 
geheous ronhiiiuity is the rule in the spiiiLal cord, .Thcjdomt 
of nexus of one neiurpne with another is ierzned the synapse. ; , If 
synapsisocKmm by contiguity and rnQtthpmogeneonscontiim^^ 
it is fair to suppose <thist at .it, the xtransipissipn of n^i:yQus 
impulses mu»t. be.different from thatpb 3 €ffvable>' theb^w 
geneouB conducting threads of ?nervfi fibw.,. cwiduotiopi 
must’ traverse something of f the nature of a membrane. Jo 
the psoperties of fsynaptic . membranei .many. of ,the l^tures 
peculiar tO: condviction in .the,;grey mattpr,.: 4 ay,^bg due, for 
instance^ the 'feature of hnsversiidd direction jof qqndinition^ 

, sgf^inal c(wd,if.sjy(ntidatAny,^^ 

the reflex arcs ol^ihep^rtnat of tbe bp^ 
i^re quite. cuK off.^rom the rest of tbeneryouft syi^tem in fttait, 
inejuding the, >Win. The. deflect re^qtjpps ^elwited • from the 
tthes/isolated region cannot thereby thjS^aqfrwi 

Qf'thejih%bW'n<xvuus ^msitWfrrift^ w 

brain exercise powers over the motor madiinery of 
an 4 (:in,idwgia 0 [ ,tbe,4ii|nplef,|mryeus 

belong itO'uthe*,siBga^> 

.hentr^iWiaM^j segment,, 

.beaditbe.dooalricenfri^ big^r,^jfnn^,wW5h 

cannot by any simple severance be separatifd^ii;jmfSbWr -W 

XXV. 22 



674 SPINAL CORD 


srpituil tranaection we can obtain in a omnpaiatively simple 
way information as to the powers of the purely local or 
segmental reflex mechanisms. 

The scHcalled flexion-reflex ** of the limb is one of the most 
accessible of the local reflex reactions which can thus be studied 
with an isolated portion of the spmal cord as its centre. 

Let it be supposed that the limb observed is the hind limb. 
The three main johlts of the limb are the hip, the knee and the 
ankle. Each of these joints is provided with muscles which 
flex or bend it, and others which extend or straighten it. It 
is found that the reflex throws into contraction the flexor muscles 
of each of these joints. It matters little which of all the various 
afferent nerves of the limb is stimulated, whichever of these 
the afferent nerve may be, the centrifuged discharge from the 
cord goes to practically the same muscles, namely, always to 
the flexors of the joints. 

The centrifuged discharge does not go to the extensor muscles 
of the limb. However strong the stimulus and however powerful 
the afferent nerve chosen the spinal centre does not discharge 
impulses into the extensor muscles, though these muscles 
receive motor nerves issuing from the very same region of the 
cord as that supplying motor nerves to the flexor muscles. 
Not only does the reflex action not discharge motor impulses 
into the nerves of the extensor muscles, but if the spinal cord 
happens to be discharging impulses into these nerves when the 
reflex is evoked this discharge is suppressed or diminished 
{inhihiied). The result is that when the reflex occurs not only 
are the flexor muscles made to contract, but their antagonists, 
the extensors, are, if in contraction at the same time, thrown out 
of contraction, that is, relaxed. In this way the latter muscles 
are prevented froin impeding the action of the contracting 
flexors. This inhibition occurs at the beginning of the reflex 
action which excites the muscles and continues so long as the 
flexion-reflex itself continues. It thus prevents other reflexes 
from upsetting for the time being the due action of the flexion- 
reflex, for it renders the muscles opposing that reflex less 
accessible to motor discharge throi\gh the spinal -cord whatever 
the quarter whence incitation to that discharge may come. 

A feature of this reflex is its graded intensit3^ A weak 
stimulus evokes in the flexor muscles a contraction which is 
Weak and ih the extensor muscles a relaxation which is slight. 
Not only is the contraction weak in the individual flexor muscles, 
but it is limit^ to fewer of them, and in large muscles seems to 
involve only limited portions of them. 

The duration of the reflex siirularly varies directly with the 
duration of the exciting stimulus applied to the afferent nerve. 
The time relations of electrical stimuli can be cont^led by the 
experimenter with much precision. In tbe single induction 
shock he has at command a stimulus of extreme brevity, lasting 
only a few millionths of a second. With such stimulus a lower 
limit is soon found to the Wevity of the reflex effect as ex- 
pressed by muscles. It is found difficult to evoke with brief 
stimuli reflex contractions so brief as those evoked from the 
muscle by similar stimuli applied direct to the motor nerve of 
the muscle. There is reason to think that such stimuli applied 
to a nervfe may evoke one single nerve-impulse. A single nerve 
impulse generated in a motor nerve causes in the muscle a brief 
contraction which is galled a twitch, and lasts a tenth of a second, 
A isingle nerve impulse gen^ted in an afferent nerve sometimes 
fails-on arriving at the spind centre to evoke any observable 
reffix effect at all, but if it is effective the muscle contraction 
tench to be longer than a " twitch/’ often much longer. It is 
therefdire questioned whethet the spinal centre when excited 
even most briefly ever dis^hatg^ one single centrifugal im- 
pulse only; it seems usuidly to dischaige a short series of such 
impulses. ' 

Mied to thb character is ^e tendency which even simple 
tpinal reflexes exliibit to continue cfisdiarging for a certain 
tune after their excitfnffstimuhis has ceased to be appli^^ This 
afttiisdischatge succeedkig a strong stimilltis may perrist even 
for several seconds. 

Rtfruct&ry Ptos.-^Beirideseharaicterscommon toall or many 


spinal reflexes certnun spinal reflexes have features peculiar to 
themselves or exhibited by them in degrees not obvious in other 
reflexes. One of these features is refractory phase. The scratch- 
reflex exemplifies this. In the dog, cat, and many other ani- 
mals the hind limb ^ten performs a rapid scratching movement, 
the foot being applied to the skin of the shoulder or neck as if 
to groom the hairy coat in that region. This movement is 
in Qie intact animal under control of the brain, and can be 
executed or desisted from at will. When certain of the higher 
centres in the bruin have been destroyed, this scratching action 
o(«urs very readily and in, as it were, an uncontrolled way. 
When the spinal cord has been severed in the neck this scratch- 
ing movement of the hind limb can be elicited with regularit) 
as a spinal reflex by merely rubbing the skin of the side of the 
neck or shoulder, applying there a weak electric current to the 
skin. In this reflex the stimulus excites afferent nerves con- 
nected with the haiw in the skin and these convey impulses 
to the spinal centres in the neck or shoulder segments, and these 
in turn discharge impulses into nerve fibres entirely intraspinal 
passing backward along the cord to reach motor centres in 
the hind limb region. These motor centres in turn discharge 
centrifugal impulses into the muscles of the hind limb of the same 
side of the body as the shoulder which is the seat of irritation. 
The motor discharge is peculiar in that it causes the muscles of 
the hmd limb to contract rhythmically at a rate of about four 
contractions per second, and the discharge is peculiar further 
in that it excites the flexor and extensor muscles of the joints 
alternately so that at the hip for instance the limb is alternately 
flexed and extended, each single phase of the movement lasting 
about an eighth of a second. Now this rfiythmic discharge 
remains the same in rate whether the exciting stimulus appli^ 
to the skin be continuous or one of many various rates of 
repetition. Evidently at some point in the reflex arc there is 
a mechanism which after reacting to the impulses reaching it 
remains for a certain brief part of a second unresponsive, and 
then becomes once more for a brief period responsive, and so 
on. And this phasic alternation of excitability and inex- 
citability repeats itself through the continuance of tbe reflex 
evOT when that endures for minutes. The phase of inexcit- 
ability is termed the refractory phase. It is important as an 
essential element in the co-ordination ; without it the scratching 
movement would obviously not be obtained, for alternation of 
flexion and extension is essential to the act. A similar element 
almost certainly forms part of the co-ordinating mechanism 
for many other cyclic reflexes, including those of the stepping 
of the limbs, the movement of the jaw in mastication, the action 
of the eyelids in blinking, and perhaps the respiratory move- 
ments of the chest and lar^. 

Nerve trunks do not easily tire out under stimu- 
lation even most prolonged. Reflex actions on the other hand 
relatively soon tire. Some are more resistant, however, than 
are otlwrs. The flexion-reflex may be continued for ten minutes 
at a time and the scratch-teflex can be maintained so long. 
As a reflex tires, the muscular contraction wluch it causes tends 
to become less intense and less steady. Hie relatively rapid 
onset of fatigue in reflexes is Gounterbalanoed by speedy recovery 
in repose. A long flexion-reflex, when jErom fati^^e it has 
become weak, tremulous and irregular, will recommence after 
30 seconds’ repose with almost the same vigour and steadiness 
as if it had not recently been tired out. 

This character of reflexes is in accordance with their executing 
movements which for the most part are not under naturid 
cirramstances required to last long. Such movements are the 
takmg of a step by a limb, the moi^ent of* the jaw in masti- 
cation, the descent of the diaphragm in breatiung, the ivithdrawal 
of the:l6ot or tiie pinion ton a n<^oUs stimulus or the move- 
ment of the eydids to wa^ off a particle touching the.eomea, 
in all these no very pntoiaed tefiexdiaduiige is required. These 
natural movements to which the artificially provoked reflexes 
seem to oorrespond donot donahd proHonged motdr activity, 
or when they dd^ demand ut in rhythmic repetition n with 
mtovening pauses whidi allow feposft v. , , , 
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R^x Postures.— ^\xt ar« certaiQ reflexes which do i 

S ' t for loQg periods at a $t;ratch, , These are reflex postures. I 
ind unite of the “ spinal ” fioig^ assume an attituide which is 
nefkx, for it ceases pn severance of the afferent spinal roots. 
This at^tude is one of , flexion athip^ hnee and anJcki resembling 
the well*hnown natural posture d the irqg as it squats when 
quiet in the tcmk. Similarly in the ** spinal ” dog or cat certain 
muscdes ^chibit a slight but persistent contraction. This is 
seen well in the extensor muscles of the knee. These tonic 
reflexes are related to attitudes. In the dog and cat they ase 
exhibited by those muscles whose action antagoniiea gravity 
in postures which are usual in the animah thus the extensors 
of the knee and hip and shoulder and elbow are in tonic con- 
traction during standing. The reflex arcs concerned in reflex 
nuuntenance of this tome oontiantk^ of muscles have been 
shown in several cases to arise within those muscl^ and in those 
very muscles , which themselves exhibit the ti^c contraction. 
It is not, however^ certain that all muscles exhibit a reflex tonus : 
for instance, it is not certain that in the dog the tail muscles 
exhibit such a tonus. And in those muscles which do exhibit 
the spinal reflex tonus attempts to obtain a similar untiring 
slight steady reflex contraction by artificial stimuli applied 
to receptive organs or nerves have failed. 

The Spinal Reflex Arcs of the HindLimb , — ^When the skin of the 
limb is stimulated the flexion-reflex already described is evoked. 
The reflex is excited by nocuous stimuli such as a prick or 
squeeze applied to the skin anywhere in the limb, but most 
easily when applied to the foot. Electrical stimuli wherever 
applied evoke the same reflex. Similarly electrical stimuli 
applied to any afferent nerve of the limb evoke this reflex, 
whether the afferent nerve be from skin or from the muscles. 
Since the reflex always provokes excitation of the flexor muscles 
and inhibition of the extensor muscles, the result is that oenUal 
stimulation of the afferent nerve of a flexor muscle excites 
its own muscle and inhibits its antagonist (reciprocal innervr 
ation), while similar stimulation of the afferent nerve of an 
extensor muscle inhibits its own muscle and excites its amta- 
gonist (reciprocal innervation). The reflex flexion of the ipse- 
kteral hind limb is co^only accompanied by reflex extension 
of the opposite hind limb. If the reflex spreads tp the fore 
limb, it produces extension of the same side fore limb with 
flexion of the crossed fore limb sometimes^ but sometimes 
extension of both fore limbs. 

In the dog and cat extension of the ipselateral hind limb 
can, however, be excited by stimulation of the skin in three 
limited r^ons. One of these is the sde of the foot; smooth 
pressure between the Phde excites a strong brief extensiem. 
This is csdled the extensor thrust. It is aocompanied by a 
similar sudden brief extension of all three other limte^ This 
reflex may be related to the action of galloping, and the pres- 
sure which excites ^resembles that which the weight of the body 
bears pn the pads aj|ainst thp ground. 

two other re^ons are, the skin of the front the groin 
supplied the crural .branch of thegenitO'rcnural nerve, and 
shm iuat bdow a&dma^ , to the butfocki libese always 
excitje the Censor muscle^, npt the ffexocs. Ihcy may be 
?on(^en wii^ sexual i^ta . r r > : 

Roflms of fhf fore^ itw^-rr-^Thasp resemblfi those obtainable 
from tV hw4 limb. The ^ptcJater4’T®flf3i?is flexioniatshoulder, 
eltew wiwt. Theconti^temlioteilimbat theiiame^timehi 
emended at slfQuIdier, dbowfn4 vwist. , 
to the, bind the hipd Iknbof the same is fnoiexided at 
hip, knee and )an]de^, that pf the crossed. ride fleaed 

at hip; ^tnee and anWe^ but fomarimeSi is wt?|ad extended at 
hip, Imee and awe. , .Tbe^teflex sPPaetioiesspwads to^ neck, 
teiising the head to be turned toward the toim. the 

se^ of the emulation.. ,I , * i )r<; ^ 

jAs already ibeemp^yrjdeecrihed 


acrqii Me stawiKlers,,, 


back to the loin. The stimnli .which Ore ^ective are ndbbing 
theakin or lightly pricking it, or lightly palling on the hairs ; also 
faradization by a needle electrode whose point k wnly just 
inserted among the haks but not* deeper /than their rox^i'^df 
the stimulus 1^ applied to the i%ht hand of the mid^line>tbe 
right hind limb is flexed at hip and pcrtoms the rapid scratdh- 
itig; movement described above, and the left hind/htnbiie thrown 
into steady extension. Amd com^rsely, when the atiimultts is 
to the loft side of the mid-line. ; i : ^ 

Each of these reflexes is a co-ordinate reaction. ' It is seen, 
therefore, that through the medium of the spinal'oordtthe body 
behind the head has at command a certain number of reffeooes 
and that each of these manages the akdktol inasedature m k 
co-ordinate way. It also be clear from the facts mentioned 
above about these separate reflexes that the flelds of musdes 
worked by these several reflexes is to a large eoctent common to 
them all. Thus the reflex exdted from the don of the right hind 
limb acts on the musdes of that limb and also on those of the 
three other limbs. 9o similarly the reflex excited from the kit 
hind limb, and from each fore limb; Study of the mter-relatm- 
ship between these reflexes shows that by means of the spinal 
cord not only is co-ordinate action of the nuisdes' ensured for 
each reflex, but that also the separate reflexes are co-ordinated 
one with another.. 

When we examine the relationship holding between indhddual 
refines we find that some resemlrie one another in regaord to 
their action upon a particular muscle or group of musd^. On 
the other hand, some act in ‘opposite ways i^on a fxirticular 
muscle or muscle group. In order to follow the oo-ordinatiem 
effected by the spinal cord in corresponefing reflexes togeeto 
we have to turn to a certain feature in the scheme ^ oonstruotion 
of the nervous system. This feature is embodied in what nis 
termed the principle of the common path. 

Interaction between Reflexes , — ^At the commencement- of -ew^ 
reflex-arc .is a receptive neurone extending imn the rebeptive 
surface to the central nervous organ. This neurone forms tht 
sole avenue which impukes genera.ted at im receptive point can 
use whithersoever bettheir destination. This neurone ktheref^e 
a path exclusive to the impulses generated at its 'Own neoeptive 
pointy I and other restive points than its oWncatuiot employ 
It. A single receptive pomt may play reflexly upon^qinte a 
number, of different effector or^s. It may ibe comuicted 
through its reflex path with many musdes and ^glands ^ in’imany 
different regions. Yet all its reflex arcs spring from 
single shank or stem, i.e. from the one affmnt 'rieurone'Si^ich 
conducts flrom the reoepitive point at Ihb periphery into -the 
cwitral nervous Organ. . : f;j . ^ 

But at the termination of every reflex arc we ind kffnai 
murone, the ultimate oondwotive link to m effectorLoigab, 

, (muscle or gland). Thb last link *01 the chain; the inmtor 

neurone, dinecs obviously in onOi important respect hwmfitim 
first lufle of the Cteun. It does not subserve exchiavdy^nqmism 
genentted at one sm^. receptive source; hut receives in^ndsei 
from many receptive leurtoifsituatein mny andivasiotta iegblB 
of the body. It. is the soh path which aB hDpqbei;,^iminattk 
whence they come, must traird if rthey arei< 1 tP -achtpiirthe 
muscle fibres^to .whioh-it leads.' ■ ^ r v-si ' 

Tbereforev while tha jeoeptivn neurone iamie^q fpstvatc tpnth 
exdusivdy serving impulses of ohe jouroeiicsa^ the i^ 

a publk path, zeiiNpawWyimpnlscs 
mising ait dny of many sources of lebeptiomi A^renspttwe field, 
ag. an area of .idim, is analyimble 

and the same effector toigm smnds< Imveien^ooniieKionitiohidhly 
with /many! >individual jpoiids, but;, eden with maiiy. ' various 
receptite w&efteobes igenesitedrih* manifold rsenSe-osgaiis 
oantpemr thekimfluence pU2o one and the same mosdevx >TiKi»« 
hnib muftok! is theiSsrmfnicr lefldximrtstnriemg 

ipiinailirrtimrkMM parts* fri the ibi^ Its motorwerve is^wfialh 
immmeffttoldlthbieflexnrcwmiHeh/r^^ i i 

>Sdrci^ JhofirV 

iilitml(MiiMe tad-e^^ path- eomlnsiyeiy ibelongriKg 

toifcdngleT?tosptlire.itoiMforitaB#oup}ttfrp^^ thit 
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thearcTs einlitouch into a path leading lo an effector organ ; 
^and that thcdr ifinalipath k common to all irec^ptive points Where- 
soevw they may Jie in the body, so long as they have connexion 
with the effcctar .organ in qnestiun. Before: finally converging 
hpofii tba.rmoitor! neurone the arcs converge to sutne degree. 
Their >ptivate paths embouch ^upoh mismimdal paths common 
fill various degree to groups of private paths. The terminal 
.pathfdnay, to distinguish it from internunciai common paths, 
be called the final common path. The motor nerve to a mnscle is, 
^collection of final •common paths. 

/ ; LCertain consequences result from this arrangement. One of 
these is the prcohtsion of 'essential qualiltative difference 
ibetween ncrve^ihpuhes arising! in different afferent nerves. 
If two oonduotoiis have a tract in •common there can ^hardly 
be essential; I (foalitative difference between their modes of 
conduction; wnd the final common paths must be capable of 
{responding \with different rhythms fv^ich different conductors 
impress, upon ilw it must be to a certain degree aperiodic. If 
(its diflchargie be a rhythmic process, as from many considera- 
tions it appears to be, the frequency of its own rhythm must be 
(Capable tk t>eiiat at least as high as that of the highest frequency 
of any of the afferent arcs that play upon it; and it must be 
iable idflo to reproduot the characters of the slowest. 

A second consequence is that each receptor being dependent 
!for final conirounication with its effector organ upon a path hot 
exclusiively its own but oommon to it with certain other receptors, 
such nexus necessitates successive and not simultaneous use 
of the ioocnmon path by various receptors using it to diff^eni or 
^opposed ' effect. When two receptors are stimulated simul- 
taneously/each of thei receptors tending to evoke reflex action 
that .for its emd-efiect employs the same final common path but 
employs it in a different way from the other, one reflex appears 
without the other. The result is tMs reflex or that reflex, but 
not the two togetheri 

In the simultaneous correlation of reflexes some reflexes com- 
bine haimoniously^ being reactions that mutual^ reinforce. 
These! may be termed tdUei reflexes ^ and the neurul arcs which 
they >einpby diied urics. On the other' hand, some reflexes, as 
mention^' above, are antagonistic cpne to another and incom- 
psitible.i /These do not imutuafiy reinforce, but stand to each 
other ' jn linbibitory relation. One of them : inhibits the other, or 
a • whole grodp of (Others. These reflexes may in regard to one 
another to and the reflex or group of reflexes 

which iisuooeeds in inhibiting its opponents may be termed 
** prefMtcnt V. ;f or the' time being. 

AUied action the principle of the final oom- 

mon path may be instanced in regard to '^allied arcs” in the 
mat<^rreiex' as follows. If, while the scratch-reflex is being 
diqitedfromia slctn pointiat the shoulder; a second pdint distant 
fojnmjiropi the other point but also in the receptive field of 
sldnibeTStinmUted^i^tbe sdmiilatmniat Ihts* second point ffivdurs 
thtf a ma c tio n Iroln the first point* This is well seen when the 
stamc^ at each point is of subujiinimal' intensity. The two 
xtironlii though each^ uiuble separately to invoke the reflex, yet 
do aoiwfaen ajipljed both at the same time. This is. not due to 
ovferlapping epread of the (feeble currents about the stigtmtk:; 
poles of the two circuits used. Weak oocainization of either of 
dhntsvo skin poles annulsit. Moreover, it ocoure when looailized 
wedMUiuoai( stbsuili are used, it therefore seems that the ams 
firefliqtkie* twa^points; etgi Rn; and R have euch mutual lotion ! 
thal Naetion of onec of them Teinforces reaction of the uther, 
ai!)iidp^hy thee^kctonffliei^^ ; ^ | 

irIHiisareml8vcBment')ii<Tedl^ summation it> the 

final .oonpiion path, h So also is tke >efiect ilio which ilxner has 
giv!pi thef)iiaime.of •bahnang,’^ a phenoffienoh of fpselquent i 
ocGurrencfli •») reflex reactionsif < ^pose a stimulus (A) be 
applied whifhltss too weak to •elicit Bie reflex wbioh wete dt 
dtnngec itjcould ctvoke. • It.kffmndt]mt a!sepend stimuhAS^B), 
also of itseff l»o lewtalkito CMBodthe ledSliaf^wfflievcflce^ 
ifi appBed mt!Bi ahoiit kiletyel ( tf teriiht eipplioafiion of (A); ' ^ The 
tm.ietkauli manirm tfleir: effect upon the Anal txanmon pdth. 
The f^ouQ^ptive luflex 


commencement of a number of allied ates. And r^flexet Whose 
i arcs commence in receptive fidlds even widely kpart may also 
have alW' relation. In'lhe bulbo-spinal dog stnhulation 
of the outer digit of the hind foot will evoke reflex flexion of the 
leg, and stimulation of each of the other di^ts ^V(^es pr^- 
tically the same reflex; imd if stimulatibri ot of these 

points be simiiltanebusly combined the same tfeieW as aresiilt 
IS obtained more readily than if one ohiy o^ these; points is 
stimulated. And to th^e sthnulations may be hddra'siipul- 
tancously siimulatiiott of points • in the ' crokied fote , fbot ; 
stimulation there yields by itself flexion Of the ‘hirtd leg; 
and tinder the simultaneous Stimulation of, fore and hind 
foot the flexion of the leg roes oh' -as before, though 
perhaps more readily; that is, aevefaf individual refines 
harmonize in their effect (On the hihd Ifinb. 'Fuither, to 
these may be added simultaneous stimuiatioh Of the tail and 
of the crossed pinna; and the reflexes Of the^e stimulations ^1 
coalesce in the same way in flexion of the hind lihib. Exner 
has shown that, in exciting different points Of the central nervous 
.system itself, points widely apart exert ‘'bahnung” for one 
another's reactions and for various reflex reafctiohs induced from 
the skin. Thus reflexes originated at different distant points, and 
passing through paths widely separate in the brain, converge to 
the same motor mechanism (final common path) and act har^ 
monionsly upon it,- Reflex arcs from widely different parts con 
join and pour their influence harmoniously into the same muscle. 
The motor neurones of a musde of the knee arc the terminus ad 
ouem of reflex arcs arising in receptors not only of its own foot, 
out from the crossed fore fobtand pinna and tail, also undoubtedly 
from the otic labyrinth, olfactory organs and eyes. Thus, if 
we take as a standpoint any motor nerve to a muscle, it consists 
of a number of motor neurones which are more br less bound into 
a unit mechanism; among the reflex actions of the organism a 
number can all be brought together as d because they 

all in their course converge together upon this motor mechanism, 
this final common pathy activate it, and are ib harmonious mutual 
relation with regard to it. They are in regard to it what were 
termed above ** allied ” reflexes. 

Ania^onisfic Reflexes. not all reflexes connected tb one 
and the same common final path stand to one another in the rela- 
tion of allied reflexfes.” Suppose during the scratch-reflex a 
stim<alus be apfdied to the foot not of the Scratching side, biit 
of the opposite side. The left leg, which is cxd^uting the scratch- 
reflex in response to stimulation of the left shbplder skin is cut 
short Ml its movement by tSic stihifflation 6f the foot, 
although the stimulus at the shouldet to provoke the scratch 
movement is nialntained unaltered all the tim^* ' The stimulus 
to the right foot' will temporfetHiy fnterriipt a ^cra^ch-refl^, or 
win cut rt short or v^fll dflay its' offset; it tjbeis of ihest 
depends on tha t!ime^^telktio>^S'tff stihmfi. ' The inhibiition 
of the sfcratbh-refleit' occurs of 

the muscles innervated by the wflex cohfficting *wi1^ it is very 
sHght. ' Th^esls ’mterferejice^befWceh the two^eflbxtil! aqd the 
•one is inhibited by the-otbeir.' I^tffltt^'cit^hlribn pkth' used'by 
the left sdratch^i^ekus Mso cbiM thii^^eniek ^icitabie 
from the ri^ht foot. TWs 'latter reflect' ^vibkes ^' thp'op^^ 
(left) knee extension; in doing this ft ^Steady ^qt^^lon 
of extensor neurphisS Of ’ that kpefe ' ^cadi^y inlfihfits the 
flekor nemoniBs: ' Bat' the ' scrktdi-^reflex' causils', Ayflifnic 
excitatknl'of thbRekbr neurbntesV ' these fl^xartfeiiirohes 

iivthis eohflitt Ue‘ iii finial path' uhtjet^ tbe ixmtience 

;of ti^'ahtagenlsefc tpflexeS; bne^wmbh WouWe^dte them% 
rhythmics!' ^elmrgei.foUrtj!^ wfnjethe otl^er ivbflld 

^htinually repress ail 'in thenil . 'There is rni 

antagonistic rekj!tioii''bet!W6eff ie^es embernt^ng' on 'One ‘Aid 
the sameflnid‘'bdmm[ob‘^tlii'' ' ' '' ' '‘"-y" 

In all these forms of mtex;ference tb^ere iS a (boffipetiiioin^is it 
were, between^' the exdfkl^ St&fflps used' ftir the dne reflex 

pfdgr^-tegeihcri'- 

and ' the^p^sle 'tqrm • in wfilcfci ’ f hlrt oJur^ de^Whdl^aieij^’^dh 







the tua^rnlationt-'Df e^pljiiwtfph qf ;tbc ;twp,stppuB. cpippptiiig 
against .end! pthw.' , ;. ,,,, , i 

A^H, .if,i whikjatinjMtetion of tlw akin thie shpuldwjs 

evoking the scnitch-reflexj the skin of the hind foot of the sa^ 
side is stimvi]gt«4 the scratphing^may, Jjc arrested.' ^^uiai^on 
qf thp.skin of .the hind fod by.any of vwiojgus stiipnir tihatbAye 
the character of threatening the part with damage caj^es ^e 
leg to-he flexed, thawing the foot up .hy., steady ipwqtained 
contraction of the flexors of the ai^le, hpee apd hipi . In this 
reaction the reflex arc is (mider schetnatic provisions, similar 
to those mentioned in r%ard eo the setateb. reflex ^heme) 



' AntaaoflMUc'RefleMw; i" ; i 

(1) the receptive neurpn^ np^io^tiw, from the jioqt |!oithe mine] 
segment, (h.) the motor .ne«ti>n*t to the flexor miade,a.gj,<n Wp 
(a short intiia*?pinal.“«FW); a Scbalt-zefle (v. Iflenakow .B 
prahshlyexistentJbetirew (i.)and (ii.i Ixtiahitteflfcrtimrtwty. 
Here, therefor<« there.if.ao siitiar^ embouebes into thnsme 
final common, patk Mf . ,The motor neniionfi .FC 'is. a,', path 
rmwo^n to it,and,,t 0 the scratch-reflex iwc ;, both, these flrc» 
anplhy thersame efleotor .pr^, namely, ,,*e knserflgKir,,.^ 
amfloyritihy tire comp»M,pedu|im of,the,flwl tint 

thmignthe channels ter.h^.**flW'^.e?0PPnw;“P9P.'1^ SW* 
final common,^, the ejtiSthtory .fleaof.efl^.sp)^ t^^ 
Affeia. 5 rilti]l«toi.W.,thejition,,f^ fe.ithe^fpratfih-J-eflw the 
‘2llW«#tffi!(tfiSpfittWithe.W fl^jon- 

JftBPtai^. ...j^theiiwcon*- 
pwy«Wit*wn?g,shojjfS;t^iSffW, thejfi^o 

refl«f«v thft<WBrnt,thepepMS(9pmt^ 

ajnprofese,js,^t ni^ept,, The, ^c)vrteflNt W 

thst.of the noa:«(a»nyo.a«: |h:onijtfee.hpinpnyin«is.iqrt|,, ,The 
st^uiation, ntifleh ^pishr-sn^i^ 
reamt4s n^lonffer. j*, m epiitipedJiHihe,tinw 

tint.a^tMMuwflunn^ the.foot!U.#is^tiWie^jt^gcrat(;hr 
reflex returns. In that respect, iff thitl eoffpen 

in^vitykthW^iis if 

Aftimiflatitih-pr w® wttopt ws^ t9 fiww mosft twmih min ffw i 


reflex , will pften suffipe tofcopspl^tehr interrupt, OT ent jShnrt,,or 
Fpvppt. onset pfc, the s^at^refleSf '., 

,^eihwnel, of .the mtfl^pc^ Pfiti^epP.itheihiimjpnyjnfn^ 

flwop^renex and, the scratch->reflex tS/thf;f Both eRWoy tire »fWe 
final common path FC to different ^e^-TTjjnst.asim.theiintffi" 
iefpgpe. between the crossed exteiMiQh7refle3f,,With®*s«i|aten- 

reflest. . Byidedtly,, the.., homonymous flexign-refll? aind, . ti»p 

“dssed e^^mVffeflex both use the .same flnal,cwmnpn.path 
FC, ,rW, they ;««* rf *> diStrent efftci, Thempj^tirhWf®^ ):" 
the,, flew of the knee bemg tajten as a reRref«|itative,<^:,th‘: 

£—1 xv xu- L mous flexipp-fei^ ' ’ ‘ 


find common, path, the 


Inhibits it 


from dwchmging, , Hence lit ^ dirifit is 

• -jot.is stimniat^4,,.the„i]efl«!is,si^j|ti»? 


m progress, the ctpss«d foot,_ 

kn^-flexor ,JS inhibited., , , The crossed e3ft«sioprtefle^c,th^«^e 
inhibits not .only , the scratch-reflejt» bnt elsp,,tljie,,hoihnnyflMm 

flexion-reflex. , , ., . , , , ,!;,,, 

Further, ip a}l thesemterforencqs betwMn tefl**es,thadii|ef;tmn 
taken by the mhihitiop t^ reyfrsfU^. xhns, ,|hs| Scratoh,ffifloj 
is notioifly liaWc.tOjbe inhibited by,ibutis,itse¥ afele tO inWbit 
eithd* theihomonymous fle^n-reflex.or the. crossed extensiimr 

reflp*}, the homonymnnsflexibn-ireaeicisnfit.ohly;eawhlBei being 
inhibited by the crqssefl exten^mreflj^,.lmt wnyetseiy m jts 
turn can inbilut the, i crossed mdension^eflex,^ These .'Wtia: 
ferepces are therefore re,vet»ib|e iaflirktiom Certain eond^i^ 
determine which reflqt among, two or.mwe c°»hpeting,on)eSr1Wl 
obtain mastery over the fiiim common, path apfl thuSj OD^ 
expression. ,, , , 

Therefore, m regard to the/finalfloromon,patiii|'FC, the tefl^es 
that express themselves in it ^ he grouped intn,sets, »«mely» 
those which «co*te . it ip owe .lyaj^, .those .which excite . it, m 
another way, «nd those which inmbit it, ..The reflexes qomr 
posing, eeeb of these ,SBtt -stand, ipa»wh.rehiltiOhj,to, SPfl^’ 4 
the same, set that .they are .wtth thfim “:aJliefi,i;efllsxes.” 
But a reflex , belonging to any, ,dne,.iqf , these; sets.,et«M>ds >Af 
such irelation-to a reflex belanmug. 4o .pne„of, theiolher sefa 
that it is, in regard , to the .latter.on,, “ antagonistic,”.rsfl^ 

This cwrelatiop, of. jsjflexes abont, the, flexor, neunene witthf 
leg, so that .some fjreflexes-^mw mutueiJy, .aWed, .and. swne. sste 
mutually antwnjstic inregaiti to,thatineor(mftJnay,sepireasa 
paradigm of the Oorrflatiop pfr«fleiws,about;ey-ety.floti!FOmroO*> 
path, *g. about every motor ,nerye .toiske^tal.imtsde, 

As ,to .the; intimate nat|ure of .the mechanism^wlflqh tlfWKjW 
summation, or .by interference, giyicSjCO^ordimWOP .WharOineitr 
cones convage upon, a. common, .path,! it. B .ditflsult lihSiWBifr. 
In the central neryqus, system;^, .yertebwtesi ia|lffie»t PewmsS 
A and .Bt;^ thetr, convergence, toward, and .nupingmant -Upon 
wnther.Beurone Zj towards wbich^^e9n'duFt,.dnnoe«Mdca^ 
laterftl^cpimexion directly one wthuths.Jflhnr-^niwstMtiw 
sewsnodear eMtdence that theyd^.,. ft,aafims,|thjm,,that,ia»P 
onlystrurtnral,hnk,heta'ee» A«d .B,* wWWe-iZ.^^MoB 

jtsetf shQuw.tberofmahf tjlm..fieid,ot.coBjjtmn,of A and /H if they 
transmit |*ilied”iraflm(ps,: ,3., •/; .,,0 ..d,, .h.ju 

). lt,wB5"argup4:^eflm,theinHJrph|(4egy.rditi».periJw*ofc 
itmust f<mn,i in.nmnenmstcams, a podmppmt.in tiw iC9ftdwiii»w 
|mB6,j»m!«ided by ,tbe,(np«ro»e- The wh.jofBamdwiCi^ 
wn ps|h’^nn> ,v.„Bei^ots«Ps,and dthffs,, withtiiie>?ii«fcedft-<rf 
Golg>"^:fl^itilch„mtabl^ (is a,.oonc«ptyof..the,«iiturH9aiiilP 
^ei^ that It isia,c(mductt»a tmit .wiimteina.nimb#/«f,,bransbfis 
(dendntes) converge towards, rooatiPnd 0Pfd«e9^ W'A.smgtS 
nutgorng,.. stjjm.-iCaiw)^, ...Fhmueft tj^s.tme-^apad ettpoture 
th« “«ra9WivP»i#i?alS«iv, iflmitiWiWater inaT^eeiih^ tnoteti# 
. Tw igenduotion- dflm.ti^ nosmafly.gum ihithe reverse 

oKWt^o Thf ,pla»mtfrf.,junctmn,j<ti,,tim dan^^ with>«4iif 
anc^ fhdiF>t9Ahai«xaiia#igemmonte thecppiilwryiA’.' “flm 
last) in thO) wduetiim sssteip-j . Jhittet 

nadsd wwti 

tfhi^ifw ao^!Kcii5Wiicm«'X'lMBaifl«p,ifinf 
«#f! wa hfdejr.paint ciE«dBpaMi)liit*i 

”«? t9pe,;wiac|bi»i w ■aoswH»tio«( flb(fBq»Ib 
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The htturonc Z imiy Wdl, therefore, be the field of coalition, 
and the organ where the summation and inductive processes 
occtih And the? 'morphology of the neurone as a whole is 
seen to be Jwt such as we should expiect, arguing from the 
pt^hfdple of the common path. 

' WitntH^hfenomenon of “ interference ” the question is more 
difficult: There it is not clear that the field of antagonism is 
within' the neurone Z itself. The field may be synaptic. We 
have the demonstration by Verwom that the interference 
uMiiced by Aht 'Z for impulses from B is not accompanied 
by any obvious change in excitability of the axonc of Z. 2 , if 
itself the seat of inhibition, might have been expected to exhibit 
that inhibition’ throOghout its extent. This, as tested by its 
axone, it does not. There exist, it is true, older experiments by 
Uspensky, BehUondo and Oddi, &c., according to which the 
threshold of direct excitability of the motor root is lowered by 
stimulation of the afferent root. This points to an extension 
Of the facilitation effect through the whole motor neurone, 
conversely to Verwom’s demonstratidn for central inhibition. 
V'erwbm’s experiment and its result is very clear. It leads us 
lo'aeairch for some other mechanism common to A and B to 
Whidh might be attributable their mutual influence on each 
Other^s reactions. But if we admit the conception, argued 
above, that at the nexus between A and Z, f.s. at 
synapse A Z, and similarly between B and Z, i,e, at synapse 
B Z,_ there exists a surface 6f separation, a membrane in the 
physical sense, a further consequence seems inferable. Suppose 
a nhmber of different neurones A,B,C, &c.,each conducting 
through its oym synapie upon a neurone Z. The synapses A 2 , 
B Z, C‘Z, &c., arc all surfaces or membranes into which Z enters 
as' a' factor cbmmon to them all. A chi nge of state induced in 
neurone Z might be expected to affect the surface condition or 
membrane at all of the synapses, since the condition of Z is a 
factor common to all those membranes. Therefore a change of 
state (excitatory or inhibitory) induced ir, Z by any of the 
neurones A, B, C, &c., playing t^on it would enter as a condition 
irito the nervous transmission at the other synapses from the 
ot^ct* collateral neurones. In harmony with this is the spread 
of refractory state in the neurones as mentioned above. A 
change in neurone Z induced by neurone A playing upon it in 
tl»t case seiems to effect its point of nexus with the cither 
neurones B, C, fiefc., also. It is conceivable that the phenomena of 
ihterferehce may be based in part at least on such a condition. 
The neurone threshold of Z for stimulation through B w»U be 
to 'some extent a function of events at synapses A Z. 

Ftictnts Diiiimining thi^^^ formation of a commem 

path 'frdrt teibutaiiy’ converging afferent arcs it important 
becthis^ it gives a co^ottlinsitirtg mechanism. Tbete the domi- 
nant itetitei 'of Ohe afferent arc, or set of allied arcs in con- 
domiuitffn/ is IsUbjetet to supercession by another afferent arc, or 
set of allied aics, and the supercessiob normally occurs without 
intercurrent confusion. Whatever be the nature of the physid- 
legkad ' process ‘occXirring^^ the competing reflexes ior 
dtemriance over the common path, the issue of their competi- 
tion, namely^ the determination of which Cine Of the competing 
teres shall for ^he time being reign over the common path, is 
largely conditioned by fOur factors. These are spinal induc- 
relative fatigue, relative intensity Of stimulus, and the 
fbte^onal species of ihe reflex. 

'‘f¥* The these .oidcurs in two forms, one Of which has 
“iJinWy ‘becn ^Cbnsi^^ immedimt iniiMim. It 

'' ^'n’ lortn of ' “ bahnung:” The stimulus whidh 
VSSL J "dtecites a rrflex tends % central spread to facilitate 
f'TT' lower the 'titeeshaM for reflexes allied to that 
vrHkh it^pne&ularly excites.' ^ A i^SteHation Of teflekes thus 
tefi^ M be Itnmed which reiiifoScO ckdl Othet, sO that' tjfeteflex 

ff’the pt^t^t 

******^0$ shifts; the induction piat 1 liculs% 

te be te it' A DO' a iStoM stmudds. 

HateInduOtiSh only Obairslietteeen'allM Its 

imimBjt in the 

die leffme 'just tetebfislted^ 'oe, if titehSitM to favour 


transition to ati allied reflex. Immediate induction seems to 
obtain with highest intensity at the outset Of a reflex, or at 
least near its commencement. It does not appear to persist 
loM. 

The Other form of spinal induction is what may be termed 
suteessive indkeiitm. It is in several ways the reverse of the 
preceding. 

In peripheral iiihibidon, exemplified by the vagus action On 
the heart, the 'inhibitory effect is followed by a rebound after- 
effect opposite to the inhibitory (Gaskell). The some thing is 
obvious in various instances of the reciprocal inhibition Of the 
spinal centres. Thus, if the crossed-extension reflex of the limb 
of the " i^pinal dog be elicited at regular intervals, say once a 
minute, by a carefully adjusted electrical stimulus of defined 
duration and intensity, the resulting reflex movements are 
repeated each time with much constancy of character, amplitude 
and duration. If in one of the intervals a strong prolonged («.g. 
30') flexion-reflex \s induced from the limb yielding the extensor- 
reflex movement, the latter reflex is found intensified after 
the intercurrent flexion-reflex. The intercalated flexion-reflex 
lowers the threshold for the after-coming extension-reflexes, and 
especially increases their after-discharge. This effect may 
endure, progressively diminishing, through four or five minutes, 
as tested by the extensor reflexes at successive intervals. Now, 
as we have seen, during the flexion-reflex the extensor arcs were 
inhibited : after the flexion-reflex these arcs are in this case 
evidently in a phase of exalted excitability. The phenomenon 
presents obvious analogy to visual contrast. If visual bright- 
ness be regarded as anal^ous to the activity of spinal discharge, 
and visual darkn^s analogous to absence of spinal discharge, 
this reciprocal s{»nal action in the example mentioned has a 
close counterpart in the well-known experim^t where a white 
disk used as a prdonged stimulus leaves as visual after-effect a 
grey iinage surrounded by a bright ring (Hering’s Lichthof ”). 
The bright ring has for its spinal equipment the discharge from 
the adjacent reciprocally correlated spinal centre. The exalta- 
tion after-effect may ensue with such intensity that simple dis- 
continuance of the stimulus maintaining one reflex is imm^iately 
followed by ** spontaneous ” appearance of the antagonistic 
reflex. Thus the flexion-reflex, if intense and prolonged, 
may, directly its own exciting stimulus is discontinued, be suc- 
ceeded by a ** spontaneous ” reflex of extension, and this even 
when the animfd is lying on its side and the limb horizontal— 
a pose that does not favour the tonus of the extensor muscles. 
Such a “ spontaneous ” reflex is the spinal counterpart of the 
visuXl " Lichthof. ’’ To Ibis apinal induction, as it mliy be 
ternitid; seetns attdbutable a phenofrenbn commonly met in a 
flexion-refiex of high intensity when hfaintained by very pro- 
longed excitation^ The teficx flexion is then frequently btmten 
lit irregular intervals by suddeji extjensrOn movements. ' It 
would seem, therefore, that 'some :proce^ ip the fleXion-rdlex 
leads to exaltation of the activity of the arcs of the opposed 
extension-reflex. And electricieU atimulation of the pnn^imal 
end of the severed n^e' of the' extepsOr musdes Of the Imee 
(cat), ‘dioiigh it does hot, in the'j^teseht writer^ experience, 
directly exdte cbntrpction of the extensors 6f l&e knee, is on 
cessation often immediately followed by Contraction of them. 
As examples Of therebOimdebcpltirtim^^ on ffibibition 

The soktel^ed ** mark-time 
nn Alterikt^^tepj^ movement 
iicn occtn's phiiddii^'&ie ttnimei up so thkt 
its lithbs faluig pehdent. ' It canbe iriUilnted srimtileting the 
Skin of the tail. 'Oh' tesMtiOfi df that stimulus thO' stepping 
movement sets in more vightteisly and at qiiiOker rate than 
before:*' The! moMse is c^w'fn the kh^litude of the mow- 
nienti but the'teriter 'tekS i^ the ^uidtehed eVeh 
by’ 3 o%orthefrekiuem^;’'''*'' 

^istefter^iperebe nmf be exphb^^^ ehher'of two ViaVs. 

itmightbednotethhi^eteteposedf m tefiententr^^ 

teefcMSrhidi'^sea' de^ihSi^^Of the 


AS CAflUllUICB HI MIC rCUUl|nUcX 

the Mlowing mtey idso brve. 
reflex m the^ spinkl'*’ dOgis Pn 
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stimulus being stretch of tbt hip^^flexors uAder gravity — is not 
followed by after-increase of the reflex. 

Or the ^ter-inorease might result from the inhibition being 
followed by a rebound to luperactivity. This latter seems to 
be the case. The after^increase occurs even when both hind 
limbs are passively lifted from below during the whole duration of 
the inhibitory stimulus applied to the tail. It is the depression of 
inhibition, and not the mere freedom from an exciting stimulus, 
that induces a later superactivity. And the reflex inlubition 
of the knee-extensor by stimulation of the central end of its own 
nerve is especially followed by marked rebound to superactivity 
of the extensor itself. 

Again, the knee jerk, after being inhibited by stimulation of 
the hamstring nerve, returns, and is then more brisk than 
before the inlubition. 

By virtue of this spinal contrast, therefore, the extension- 
reflex predisposes to and may actually induce a flexion-reflex, 
and conversely the flexion-reflex predisposes to and may actually 
induce an extension-reflex. This process is qualified to play a 
part in linking reflexes together m a co-ordinate sequence of 
successive combination. If a reflex arc A during its own 
activity temporarily checks that of an opposed reflex arc B, 
but as a subsequent result induces in arc B a phase of greater | 
excitability and capacity for discharge, it predisposes the spin^ | 
organ for a second reflex opposite in character to its own in | 
immediate succession to itself. The writer luui elsewhere pointed 
out the peculiar prominence of “ alternating reflexes ** in pro- 1 
longed spinal reactions. It is significant that they are usually 
cut short with ease mere passive mechamcal interruption of 
the alternating movement in progress. It sems that each step 
of the reflex movement tends to excite by spinal induction the 
step next succeeding itselfv 

Much of the reflex action of the limb that can be studied in the 
** spinal ” dog bears the character of adaptation to locomotion. 
This has been shown recently with particular clearness by the 
observations of PhilKpson. In describing the exten^ thrust 
of the limb the writer drew attention at the time to its signifi- 
cance lor iocomodon. Spinal induction obviously tends to 
connect to ithis extensor^'thrust flexion of the Umb as an afte]> 
eflect. In the stepping of the limb the flexion that raises the 
foot and carries it clear of the ground prepares the antagonistic 
arcs of extendon, and> so to say, sensitizes them to respond 
later in their turn by ^e supporting and propulsive extension 
of the limb necessary for progression. In such reflex sequences 
an antecedent reflex would thus not only be the means of bring- 
ing about an ensuing ^stimulus for the next reflex, but would pre- 
dispose the arc of the next reflex to react to the stimulus 
it arrives^ or even induce the reflex without eKtemail stimulus. 
The reflex ** stepping ” of the ** spinal *’ dog does go on ^cn 
without an extern^ skin stimulus^ it will continue when the 
dog is held in the air. The oat walks well when anaesthetic in 
the soles of all four ieet^ 

Each reflex movement must of itself generate stimuli toaflerent 
apparatus in many parts and organs^muscles, joints, tendons 
&c. This probably reiiflorces the reflex in progress. The 
reflex obtainable by stimulation of the afferent nerve of the 
flexor muscles of the knee exmtes those muides to contraction 
andi inhibits their antagonistics t the reflex obtainable from the 
afferent nerve of the extensor mitScles of the knee excites the 
flexors and inhibits them antagoni^^ < 

Where a^reflex by spinal induction tends to ieiv<cntiially brii^ 
about the opposed reflex, the prociasa^of spinal indiictkm is 
therefore prehably veiiifmx:ed ^ the operation of any v^ex 
gsnerated itttlilemovdntefit. Tlus woidd h^ to explam how it 
that a tOflex reaction^/wiieii once exdtediin a ** spinal animal, 
ceases on cessation of the sthmiliisas quickly as it generally does. 
Sudh ateaetiiKi mustgenenaein its p^essainumbei furtto 
sdximti^aad tluow up a shtem ampuhne frcm the 

mnivmg mniolci 'niid jointe into .the spmel cordk ; :>St|jaaezing ;<lS 
I ci ithsir afferent mernes and! those: of 

joiats,' ‘ <<Udl reflexesi IHie primary reflex tnovemeiit 
aught be^tepected^ t^^ itself to initiate further reflex 


movement, and that secondarily to initiate further still, and 
BO Yet on cessation of the external stimulus to the foot 
in the flexion-reflex the whole reflex comes usually at once 
to an end. The scratch-reflex, even when violontl)^ pro- 
voked, ceases usually within two seconds of the discontinuance 
of the external stimidus that provoked it. 

We have as yet no satisfactory explanation of But we 
remember that such reflexes are intercurrent reactions breaking 
in on a condition of neural equilibrium itself reflex. The suc- 
cessive induction will tend to induce a compensatory reflex, 
which brings the moving parts back again to the original position 
of equilibrium. 

2. Another conditiem influencing the issue of competition 
between reflexes of different source for possession of one and the 
same final common path is faiigiu. A spinal reflex 
under continuous excitation or frequent repetition * 
becomes weaker, and may cease altogether This decline is 
progressive, and takes place earlier in some kinds of reflexes than 
It does in others. In the “ spinal ’ ’ dog the scratch-reflex under 
ordinary circumstances tires much more rapidly than does the 
flexion-reflex, 

A reflex as it tires shows other changes besides decline in 
amplitude of contraction. Thus in the flexion-reflex the 
original steadiness of the contraction decreases; it becomes 
tremulous, and the tremor becomes progressively more marked 
and more irregular. The rhythm of the tremor in the wfher’s 
observations has often been about 10 per second. Then phases 
of greater tremor tend to alternate with phases of improved con- 
traction as indicated by some regain of original extent of flexion 
of limb and diminished tremor. Apart from these partial evan- 
escent recoveries the decline is progressive. Later, the stimula- 
tion being maintained all the time, brief periods of something 
fike complete intermission of the reflex appear, and even of a 
replacement of flexion by extension. These l^es are r^overed 
from, but tend to recur more and more. Finally, an irregular 
phasic tremor of the muscles is all that remains. It is not the 
flexor muscles themselves which tire out, for these, when under 
fatigue of the flexion-reflex they contract no longer for that 
reflex, contract in response to the scratch-reflex which also 
employs them. 

Similar results are furnished by the scratch-reflex, with eertain 
differences in accord with the peculiar character of its individual 
charge. One of these latter is the feature that the individual 
beats of the scratch-reflex usually become slower and follow each 
other at slower frequency. Also the beats, instead of remaining 
fairly regular in amplitude and frequency, tend to succeed in 
somewhat regular groups. The beats ma^ disappear altqgether 
for a short time, and then for a short time reappear, rhe stimulus 
continuing all the while. Here, again, the phenomena mss not 
referable to the muscle, for when excited throu^ other ^reflex 
I channels, or through its motor nerve directly, the muscle shows 
its contraction well. Fart of the decline of these reflexes under 
electrical stimulation in the s{»nal dog may bedue to reduction 
I of tbe intensity of the stimulus itself by physical polarizadon. 
That does not account in the main for the above described 
e&ots. The graphic record of fatigue of die flexion of ^ 
scratch-reflex obtained by continu^ mechanical stimulate 
does not appreciably differ from that yielded under electrical 
I stimulatioii. The different sp^ of the decline due to toigue 
proceeds characteristioally in different kinds of reflex, and in the 
! same kind of reflex bnder different physiblog^ coiuffttons, «.g. 
** spinal shock ” : this indicates its detennmtion ^ other 
• factors than dectrical polaiization. FolanzatioH' has in a numr 
! her of cases been deferred as far ^ ptesible by udng equalised 
I alternate shocks iqiplied in Qpposite.iffreetions through the same 
gilt needle; this precautfon has not 3rieki6d results differing 
approeiably! from those given by ardiiiiny double shocks ^ee hy 
senes of inidte or :break shocks same direction# • Iha'siUiww 
ing of the beat hi fadgud is eho against the ^eiqiiaiiation 
by naiaiizatkm, linoe merel]^ weakening the sthnidns does not 
kacito a slower beat*. 

When the scmtch-reflcx:dicited fn)nvh spot «i<>dn it ftaigao^ 
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the fatigue holds for that 'spot, but docs not implicate the reflex 
as obtained from the surrounding skin. The reflex is , ^hen tired 
out to stimuli at that spot, easily obtainable by stimulation two 
or more centimetJres away. This is seen with either’ mechanical 
or electrical stimuli. When the spxjt stimulated second is close 
to the one tired out, the reflex shows some degree of fatigu but 
not that degree obtaining for the original spot. This fatigue 
may be a local fati^gue of the nerve-endings in the spot of skin 
stimulated, to which in experiments making use of electric 
stimuli some polarization may be added. Yet its local character 
does not at all necessarily imply its reference to the skin. It 
may be the expression of a spatial arrangement in the central 
organ by which reflex arcs arising in adjacent receptors are 
partially confluent in their approach toward the final common 
path, and are the more confluent the closer together lie their 
points of origin in the receptive field. The resemblance between 
the distribution of the incidence of this fatigue and that of the 
spatial sumntation previously described argues that the seat 
of the fatigue is intraspinal and central more than peripheral 
and cutaneous; and that it affects the afferent port of the arc 
inside the spinal cord, probably at the first synapse. Thus, its 
incidence at the S5map8c Ra— -Pa and at R — P would explain 
Its restrictions, as far as we know them, in the scratch«i*eflex. 

The local fatigue of a spinal reflex seems to be recovered from 
with remarkable speod, to judge by observations on the reflexes 
of the limbs of the spineil ’ ^ dog. A few seconds^ remission of the 
stimulus suffices for marked though incomplete restoration of 
the reaction. In a few instances there may be seen return of a 
reflex even during the stimulation under which the waning and 
disappearance of the reflex occurred. The exciting stimulus 
has usually in such cases been of rather weak intensity. In the 
writer’s experience these spinal reflexes lade out sooner under a 
weak stimulus than under a strong one. This seeming paradox 
mdioates that under even feeble intensities of stimulation the 
threshold of the reaction gradually rises, and that it rises! above 
the threshold value of the wehker stimulus before it reaches that 
of a stronger stimulus. The scratch-reflex which has ceased to 
be elicited by a weak stimulus is immediately evoked— often 
withoiit any sign of fati^c in its motor response^by increasing 
the intensity of the stimulus applied at the same electrode. 
The occurrence of fatigue earlier under the weaker stimulus 
Ibhan under the stronger also shows that the fatigue consequent 
under !the weaker stimulus may often be, relatively to the 
fradueiim of the natural discharge j grtater tl^ when a stronger 
stixaukis is employed. This, which has been of frequent oocur- 
rence in the writer’s observations on the leg of the ^‘spinal” 
dog, if obtaining widdy in reflex actions, has evident practical 
importance. 

It is easy to avoid in some degree the local fatigue associated 
with excitation of the scratch-reflex from one single spot in the 
skin by taking advantage of the spatial summation of stimuli 
applied at different points in the receptive field. When this was 
done a curious result met the writer. The provocation of the 
reflex has) been made through ten separate points in the receptive 
field, the distance between each member of the series of points 
and the point next to it being about four centimetres. Each 
point is stimulated by a double^inducition shock delivered twice 
a second. When this is done a series of > scratch movements 
ill elicited, and continues Jonger than when ithe stimuli are applied 
at the same' interval, ^not to succeeding series of skin points but 
to Qiae point. Thus three or four>]iutidnBd beatS' can be diohed 
kirtihl^ken series;: But the series tends somewhat abruptly 
toroeai^w. If, then, mspilie of the.ceBsariooi of thb response,: the 
stimulation 'be continued ynJAimt alteration during three or 
four minutqsi or more, thescraitchipg movei^nt breaiks out again 
from time lto time< and gives asio&cr series of beatd, perheips 
longer thanittitti Jsst. Theses eiqiteunents indicate that 
pok^zdtion at tkeadtigmatiG ideotrodeis aorkionswerable for'the 
iadiag out of the aer^h-reflex. It shows iaIsoj the oom^exii^ 
Dftkooentral.mechBfriwiis invedved iorthc fdbx. ThephoAome- 
non recalls Lombard’s phases of briskness and fatighe injslariet 
of Yocendsi obtained w*m the ergogtaph. i ' 
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It is interesting to note certain differences between the cessa- 
tion of a reflex under fati^e and under inhibition. Hie reflex 
ceasing imder inhihidon is seen to fade off without bbvious 
changje in the frequency of repetition of the beats, or in the 
duration of the individual beats. The reflex ceasing under 
fatigue is seen to show , a slower rhythm axid a sluggish course 
for the latter beats, especially for the terminal ones. 

Among the signs of fotigue of a reflex action are several sug- 
gesting that in it the command over the final common path 
exercised for the time being by the receptors and afferent path 
in action becomes less strong, less steady and less accurately 
adjusted. Under prolonged excitation their hold upon the final 
common path becomes loosened. This view is supported by 
the fact that its connexion with the final common ]mth is then 
more easily cut short and ruptured by other rival arcs competing 
with it for the final common path in question. The scratch- 
reflex interrupts the flexion-reflex more readily when the latter 
k tired out than when it is fresh. 

In the hind limb of the ‘‘‘ spinal ” doa the extensor^thrust is 
inelicitable during the flexion-reflex. That is to say, iwhen the 
flexion-reflex is evoked with fair or high intensity the writer has 
never succeeded in evoking the extensor-thrust, though the 
flexed posture of the limb is itself a favouring drcumstance for 
the production of the thrust if the flexion be a passive one. But 
when the flexion-reflex is k^t up by sqjpropriate stimulation 
of a single point over a prolonged time, so ths^it shows fatigue, 

I the extensor-thrust becomes again elicitable. Its elicitability 
iij then, not regular nor facile, but it does become obtainable, 
usually in quite feeble degree at; first, later more powerfully. 
In other words, it can dispossess the rival reflex from a oommon 
path when that rival is fatigued, though it cannot do so when 
the rival action is fresh and powerful. 

Again, the crossed extenskm-reflex cannot inhibit the reflexion 
of the flexor-reflex under ordinary circumstances if the intensity 
of the stimulation of the competing arcs befoppreximatriy equal; 
but it can do so when the fiexionHreflex is tired. 

The waning of a reflex under longtmaintained excitation is 
one of the many phenomena that pass in <physiology under the 
name of fatigue. It may be that in this case the scnmlled 
fatigue is really nothing but a negative induction. Its {dace 
of incidence may lie at the* synapse. It seems a process elabo- 
rated and preserved in the selective evolution ofi the neural 
machinery. One obvious’ use attaching to it is the prevention 
of the too prolonged continuous use of a oomsnon path by 
any one receptor. It precludes one receptor from occupying 
for long peri^ ah effector organ to the exclusion of all ether 
receptors. It prevents long ccuitinuous possession of a comipon 
path by any one reflex of considerable intensity. It f avours^the 
receptors taking turn ahout. It helps to ensure serial variety 
of reaction. I^e organism, to be successful in a million-sided 
environment, must ih its reaction many-sided. Wexie it ^lot 
for such so-called fatigue, an organism might, in regard to its 
receptivity, develop an eye, or an ear^^orta mouth, or a hand or 
leg, but it would hardly devel^ the marvellous congeries of all 
those various sense-organs which, it is actually iound to! possess. 

The loosening of the hddnpon the ^common paith hy so-called 
fatigue occurs also in paths i other than: rthoso' leading, lo 
mu^e and 'effector organs.' ' If insteaid of' nmtos teffectS'Seoisual 
are examined, amdogoui 'phenomena , are bbsinrved . i An visual 
image is more readily iidiff>hed.,by'AiC»mpettngijin^ in. the 
saiae vituol'firid when tit hnsiaoted fen ipme time- jihan when it 
is first perorii^'(W,)Macdoiiiig^^ / : i ' 

One point, on aiprieri gitoui^,‘kA«iaturalimni^ 
principle oi thecoidmohlpath^’.’dit indicatediby thb experimental 
finings r^tive to thh iii 8 ideBeft>of fatiguoi' . < 1 ^ 
each d'iohainof nettrones,.eanhci90 in ., their 
iiiQpinge^upon:and>ccmjapnt.inilinks^i)ew!Qnm)rG^ 
vatisd' gmups^i^ 
fnfisn sirmngerahiit euhiilnntes < hi; 

separately' arisHig'arostim the rfiiwl bffeMiit 4 mQ&titiirone^' ^ 3 ^ 
i imisoneithusibvms theiinslfruidQnt formisiy diffire^igeflexrM^ 
, ahd> acts, lit is^riapoiisive to ihemrib’yariduaxbp&m’a^ 
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variants gractefl of intensity. In accordance infdi ibis, it seems 
from experimental evidence to '\it feloHvdy indefaiigablei It 
thus satisfies a demand that the principle cl the oommon^ath 
must make regardingit. ’ u r: 

< 5 . In the transition firom'one reflex to anothBr« final common 
path changes hands and passes from* one master lOTfmother. • lA 

fresh set of «fiereilt> arcs becomes dominant < on the 
ateaB ty, gupersessiwi of one reflex by the next CH idl tlhe 
conditions determining which one of competing^reflexes! shall! for 
the time being reign/oVer a final <tominon path, the intimity^ 
reaction of the afferent arc itself reiativoly to «that of its rivals is 
probatdy the most' powerful* An aflerent arc that strongly 
Stimulates is meteris morelikely to capture the common 

path than is one excited feebly. Astimuhis can .only establish 
its rcflex and inhibit an oppos^ tone if it have intensity. This 
explains why, in order to produce examples of sprol inhibition, 
recourse has so frequently been made in past times to si^dng 
stimuli. A strong stimulus will inhibit a reflex ki prc^ess, 
although a weak one will fail Thus in Goltz’s inhibition of 
micturition; in the ** spinal ” dog a forcible squeeae of the-Aail 
will do it, but not^ in the present writer's texperknce, a 
squeeze. likewise, any condition which raises the exoit^lity 

and responsiveness of a nervous arc will give it power to inhibit 
other r^exes,. just as it would if it were excited by a. strong 
stimulus. This is much as in the heart of the Tunicate. There 
the prepotent spot whence starts Uie systole lies from tifloe to 
time at one end and from time, to time at the other. The pre- 
potent region at one end which usually dominates the common 
path is from time to time • displaced by local increase »of 
excitability at tha other under <looal distension of the hloodr 
sinuses there. 

In judgiog of intensity of stimulus* theisituation of then^ulus 
in the receptive field of the naflexihas to be:remembeiedL One 
and the same physical sdmulns will be weak if applied near the 
edge df the fieldi though strong »ifi applied i to* the* foous^of the 
field. 

Crossed refiexea are* usually f laser easy to ^ovoke, leas rdiuhle 
of obtainment, and* less, iuteuse then are direct: reflexes. Con- 
sequently we findiaoseud reflexes .wafiy more easily inhibited 
and replaced by direct .reflexes thian are these ilattj^ by those 
former. Thus the crossed stepping^reflex is ^ly*repk»o(ad by 
the scratchrrdlex, though its stimuluaibe continued [all«the time, 
and though the scratch-reflex itsdf* itnotia vcry potont reflex* 
But the reverse can occur with* suitably adjusted intensity* of 
stimuli. 

Again, the flexion-reflex, of ^gia^leg .is, , when. 
develop^, accompanied by extension in Urn opposite kg. .This 
crossed extensor mpvemwt, though often.very vigeeous, anay he 
considered as an aoccssory and’ weaker partof the wholerieflex, 
of which, the prominent .is flexion of the homonymous Umb. 

When the flexion-reflex is dioitable poorly, for ipstanee, in 
spinal shock or under fatigue or weak excitation, the?cfoss«d ex- 
tension doosinot accompany tbe homonymous.iemonrandidoes 
not appear. But, where the flexion-reflex is w«IIa developed, 
if not merely one. but Aefk feet be stimulated . simuitaaieously 
with stim^i of lairlytfeciwal intensity, steady , fleiicm et k w, 
hip and ankle* results in, bdth Jimhs, aind exteoskm oQCurs m 
neither lUnb.r Thecontralatoral part of each, wflisx is inhibitod 
by the homolateml flexion of each s^x. ;In other wards,, th# 
more intense tpaf^ ofieaiidi.reSextobtams possession Qf;,the finid 
emmn paths sdithafexpense^af fhetessintonsetp^on of.itbe 
reflex. Butjf.l^,iatendty<rf % 
and left.|6eet;he;not dass^ enoufl^ balaneed^tbe crossed ,ext#OT 
amntaf ike aeflex.iwccitedihy the ohionger stmailua^mlo^ fo 
isiioluda even the hmnonymous fleg^ {thatiHe woatac stints 
and would evoke fromr the* leg to whiphi4l fk 

apphadMI .•,;M *1|> I .1 -'‘i’w. ( j,; fj *. I ' .f I 

.pointed QuitinhPMft)thia;!W n* iminhifiy fdiicaw! *w 
cojwtr^flhof/idiehfinrii^^ 

fylnraait ato' Ths direeti^afcjt^la^an^ 

ference can caetms ^rt^f 4 }ihei:^si}yqgoverned .byjine^^ 
stinadkdoni of thi^ reqeptor, i receptoe4he -more intense* 


A factor largely determinong* whether a^reflex succeed asKothef 
or not if therdoreiiikenaitV df Wfiniuhia;^ ^ 

* 4 . A fourth znain deteilinnasit of tiienconflidt 

between rival reflexes seems^the fmuS^alipecies of the reflexes. 
Reflexes initiated from a species-^of ireoeptor appa- 
ratus that may be termed naei^ceptivoi appear to * KoMoki ^ < 
particularly donfinote the majcotity^^f^e^nalt^comznon paths 
issuing irom^ the apinal cord. In the' simpler ^ sensations we 
experience ,from> various kinds of stinilli^aplflied to -our flein 
there can be distinguished those of touch,- of lodld, of warmth 
and <of)t|Mttn. The adequate stimuli for the' fifSbenentioned 
three of these areeertainfy^eFent^ mechanicalatiimihy applied 
above a certain; speed, whioh defonnibeyotid a^oertam degree 
the resting contour of the dcin surlhce, seem * to constitute 
adeqmU stimuli for touch;* • Similarly bbe cooling or vaifing-of 
the local temperature, whether by thcrandl conduction, radian 
tion, &c.,! 9 x^ adequate ior the cold and warmth^sensations; The 
organs dor these three sensations have by stigmatic stimuli beeh 
traced to sepinate and -discrete >tlny spots in the skin. In regard 
to akin«pain 'it is held by competent observers, <notaWy by 
Frey and: Kiesow/that ricimpain likewise is referable to certain 
spe^c nerve-endings;:. In evidence of thfs *it' is urged- that 
meohaaical stimuli certain places excite sensations 

which ^m their very thfeshoid upward possess unpleasanttiess, 
and, as ! the. intensity!. of/ the -stimuius ns hicreased, cv^inmas 
in physical- peim^’ . The-isensatkini excited ^by a- MedmisOaV 
stimulus applied to a‘ tiwtokispob does xwt evdEepamjhowew 
intenselyapplied, soloagemd^ atimulatioii is confined to the 
touch-spot. The thresholdiyalueof modmiiii^ stimuli for touch-i 
spots da in/geneihllower ithakt/itds* for paipopots; and^xiuversely 
the threshold value .of eledtncal^litiiiiuli to utouohtspotois Mm 
general higher^thaoitisiofjllhespoli yielding pain. Sitxdbbgly it 
istsaid that stiiimhutionni a C6hi!s^ of of a warm opot does 
net, however intensb,) evoke, aodo^ tas confined to? tlieniyteiua>« 
tionskof/paiafuliquality. (Buts pain can beiexcitf^ not 
strong I meehahicail st^ali> and’ by 'eieptrical .stimuli^* bdt )bjp 
cold and by warmth, thou^ the* threshold value! of thesb 
lattor stuAuH ts higher for pam than for cold * and watm-spott;* 
lf<:these' observations prove correot there exist, .ther^Or^ 
numerous tspecific outaneous nerve-fibres evoking phim? t » 

A difficulty here is that sein^ ncorve^endii 4 p:me^ii 8 i 
provided - with sense <organ8 * which lower their/.tkncahMnfor 
stimuli , of one particular kind While raising it for TStaauili cil taH 
other kinds; but these. pain^dings' ini tfie ikin sesm^ ahnoet 
equally e0ccited>by stimuli dlsuGhdtfcsent modnas^mechaaicai, 
th»malitConductive, thermal radiant, izheinmal ^ eleobr^ 
That is, they appear anelecttve foceptoea; xButoit iB to<^be'»i^ 
marked^ that these agents, regarded i ad exeitants of skki-paiin, 
have all*aicectaia)Gharaoter in owfimoq, nnmelyiehisi,* tkatithey 
become udeqHOtei as excitants of iplahifwheni^lbey/are .of^flwob 
mtensky>,ns;4kvaf«e^ domege 

about these excitants that theyfare afl nenffimk^ 

applied dlaeciiykiiMomMmm mice^ 

surface >ftom which, acxmdingto^^ observers; pain k.;tlip 
<mly.BpeciesrfOl sidmtionitbfd^ieha.he >civoked. atteghd^ 

for*, instance^ tofi thei(Surfaco of tthe? modified pistiked 

s^izi^ uTbe hktokgy of the eornmrto^ in ksiqpflflsdiuih 

zimverendhigB'Cd but^ciminQ^ thflt ui,(idie mkiing 

by. naked nerve^bdls that fMssi-iip among thwiCpitfaeiial-ieeUti 
Similar ami^s-endittga. exist *«lao in tke .^epidenflfls 
It f may /thtrefeie> be? ithat the * nervMndifllwi aubesnring .ski# 
pl^^tarn iimoi naked ;iklnioiendiags> and Aiiei<mhiencerQf 
hifi^iiei^yedr|g>eeialized)m in^ceruithion wkbrtinnn 

mnyrfOtl^lainnthehf lahl{y^e^ ranMfla1nlHy<>tet«e^rtunueda%. 

mnge pf> tdiflereitt kuiick nfistirndh^, ; Instead^ 
kindcofl stimutaitb€kag*.1keir.*iKloquhtei«gci^ 
legardbd <oa^a<k#itod toA!wholh.f5^ tigroifftof 

eaq^anto >iddob Jmsfdn^felatiQattoi^ oigimibpttone^iM^ 
cpjQlllilinrtu aB ito4ximivw^^e>»a»ely;;aima^ t 

/.>]l^()ila,AM^ity jto various hiiids<4toe(flMMuri nthes 
dtot^,>i?lia wUf^ld ihcsetwii^b dangers amid. wWdtitheindiridhal 
aadiqiecieetlvweto vdp theuf.winy mMthei!«trugglefi>i! exiitottca^ 
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we may regard noouous stimuli as part of a normal state of 
affairs. It does not seem improbable^ therefore^ that there 
should under selective adaptation attach to the skin a soto-say 
speeilU swse of its own injuries. As psychical adjunct to the 
reactions of that apparatus we find a strong displeaaurable 
effective quality in the sensations they evoke. This may 
per^s be a means for branding upon memory, of however 
rudimentary kind, a feeling from past events that have been 
perilously critical for the existence of the individuals of the 
species. In other words, if we admit that damage to such an 
exposed sentient organ as the skin must in the evolutionary 
history of animal life have been sufficiently frequent in relation 
to its importance, then the existence of a specific set of nerves 
for skin-pain seems to offer no genetic difficulty, any more than 
does the clotting of blood or innate immunity to certain diseases. 
That these nerve-endings constitute a distinct species is argued 
by their all evoking not only the same species of sensation, but 
the same species of reflex movement as regards “ purpose/* 
intensity, resistances shock, &c. And their evolution may 
well have been unaccompanied by evolution of any specialized 
end-organ, since the naked free nerve-endings would better 
suit the wide and peculiar range of stimuli, reaction to which 
is in this case required. A low threshold was not required 
because the stimuli were all intense, intensity constituting 
their harmfulness; but response to a wide range of stimuli of 
different kinds was required, because harm might come in various 
forms. That responsive range is supplied by naked nerve itself, 
and would be cramped by the specialization of an end-organ. 
Hence these nerve-endings remained free. 

It is those areas, stimulation of which, as judged by analogy, 
can excite pain most intensely, and it is those stimuli which, 
as judged by analogy, are most fitted to excite pain which, 
as a general rule, excite in the spinal ” animal— where pain 
is of course non-existent-rthe prepotent reflexes. If these are 
reactions to specific pain-nerves, this may be expressed by fla 3 dng 
that the nervous arcs ot pain-nerves, broadly speaking, dominate 
the spinal centres in peculiar degree. Physical pain is thus 
the psychical adjunct of an imperative protective reflex. It is 
preferable, however, since into the merely spinal and reflex 
aspect of the reaction of these nerves no sensation of any kind 
can be shown to enter, to avoid the term ** pain-nerveB.” Re- 
membering that the feature common to all this group of stimuli 
is that they threaten or actually commit damage to the tissue 
to which they are applied, a convenient term for application 
to them is nocuous. In that case what from the point of view 
of sme are cutaneous pain-nerves are from the point of view of 
refien-uction conveniently termed noci^ceptive nerves. 

In the competition between reflexes the noci-eeptive as 
a rule dominate with peculiar certainty and facility. This 
esmlains why such stimuli have been so much used to evoke 
reflexes in the spinal frog, and why, judging from them, such 
** fatality ’* belo^ to spinal reflexes. 

One and the same skin surface will in the hind limb of the 
spinal dog evoke one or other of two diametrically diffmitt 
Ibexes according as the mechanical stimulus applied be of 
noxious quality or not, a hannfui insult or a harmless touch. 
A ntedle-prick to the pkinta causes invariably the drawing up 
of the limb— the ffaxion^reflex. A harmless smooth contact, 
OH' the other hand, causes cxtensioii— -the extensor-thrust above 
dfhaibed This flexion is therefore a noci-ceptive reflex. 
But the soratch-rcAex-^-whieh is so readily evok^ by simple 
light Irritathm of the akin of the shoulder— 4s relative^' milffiy 
noedeeptive. When the scratch^reflex and the flexion-reflex 
are in obmpethion for the final neurone common to them the 
flexion^feflex more easily disposaessei the aoratch-reflex from 
the final neurone than does the leratdi-reflex the flexion- 
reflex. If both reflexes are freshi and the stitnuH used are such 
as; when employed separately; eiyoke theaf reflexes respec- 
tive^ witiii some mteinoty, in> my experieiiee it h the flexW 
reflex that is usually piepotent. Vet if, affifle the flexion-teflex 
ifiboi^modeiately evolesd%^^^ appropriate Stimulus of week 
mtieamf, a stroegfrsthnuUis^auithble for producing the scratch- 


reflex IS applied, the steady flexion due to the flexion-reflex is 
replaced by the rhythmic scratching movement of the scratch- 
reflex, and this occurs though the stimulus for the flexion-reflex 
is maintained unaltered. When the stimulus producing the 
scratch is discontinued the flexion-reflex reappears as before. 
The flexion-reflex seems more easily to dispossess the scratch- 
reflex from the final common paths than can the scratch-reflex 
dispossess the flexion-reflex. Vet the relation is reversible-- 
by heightening the intensity of the stimulus for the scratch-reflex 
or lowering that of the stimulus for the flexion-reflex. 

In decerebrate rigidity, where a tonic reflex is maintaining 
contraction in the extensor muscles of the knee, stimulation of 
the noci-ceptive arcs of the limb easily breaks down that reflex. 
The noci-ceptive reflex dominates the motor neurone previously 
held in activity by the postural reflex. And noci-ceptive reflexes 
are relatively little depressed by “ spinal ^ock.** 

Noci-ceptive arcs are, however, not the only ^inal arcs 
which in the mtact animal, considered from the point of view 
of sensation, evoke reactions rich in affective quality. Beside 
those receptors attuned to react to direct noxa, the skin has 
others, concerned likewise with functions of vital importance 
to rile species and colligate with sensations similarly of intense 
affective quality; for instance, those concerned with sexual 
functions. In the male frog the sexual clasp is a spinal reflex. 
The cord may be divided both in front and behind the brachial 
region without interrupting the reflex. Experiment shows 
that from the spinal mde at the breeding season, and also at 
other times, this reflex is elicited by any object that stimulates 
the skin of the sternal and adjacent r^on^ In the intact 
animal, on the contrary, other objects than the female are, 
when applied to that region, at once rejected, even though they 
be wrapped in the fresh skin of the female frog and in other 
ways to resemble the femsde. The development of the 
reflex is not prevented by removal of the testes, but removal of 
the seminal reservoirs is said to depress k, and their distension, 
even by indifferent fluids, to exalt it. If the skin of the sternal 
region and arms is removed the reflex does not oocun Severe 
mutilation of the limbs and internal oigans does not Inhibit 
the reflex, neither does stimulation of the sciatic nerve central 
to ks section. The reflex is, however, depressed or extinguished 
by strong chemical and pathic stimuli to the sternal skin, at 
in many cases. The tortoise exhibits a similar sexual 
reflex of great spinal potency. 

It would seem a general rule that reflexes arising in species 
of receptors which considered as sense-organs provoke strongly 
affjwtive sensation caeteris paribus prevail over reflexes of other 
species when m competition with them for the use of the ** fivol 
common path.** Such reflexes override and set aside with 
peculier facility reflexes bdonging to touch organs, muscular 
sense-organs, &c. As the smsations evoked by these arcs, 
e.g. *‘paifn,” exdude and dominate. concurrent sensations, 4o 
do the reflexes of these arcs prevail in the competition for 
possession of the common paths. They seem capable of pre- 
eminent inimsity of action. ' 

Of afi reflexes it is the tonic reflexdsvV.j^iof ordinary posture, 
that are in the writer’s experienoe the most aorily interrupted 
by other reflexes. Even a weak stimulation ot the noci-ceptive 
arcs arisii^^ in the foot often suffices to lo^ or abolish the 
ksiee-jerk' or the reflex extensor tortus of the elbow or knee. 
If various species of reflex are arrangedj therefore, in their 
order of potency in regard to power to ktterrupt oat another, 
the reflexes Initiated m receptofs whidi/considered as sense- 
organs excite sensaidons of strong idlective qudity lie at the 
upper end of the scdle/ and the reflexes that are answerable 
for thepostural tdnus bf ekelefia! ttmsdes tie at the lower end 
oftheseale. One greatfonction of the tonic reflexes is tpmairt- 
tain habitual attitudes and postures. They form, therelom, 
a' nervous badegrourtd of aliitiVe' equilibrium. It is of obvious 
advaiikage thht rids oq^te dioold be easily upset, so 
rink thtf ahimai’ may respond agfldy to the passing events that 
break upon it as fotercurrent stimuli; * 

ITsswhr.^Intriisity of stirtitilarion," fatigue and freshnOSs, 
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i^mul’i^uction, funetionkl ipedes^ reflex^ are all, therefore, 
phj^stologioal factors influenemg the result of the interaction 
of r<^-«rcs at a common path. It is noticeable that they 
all resolve themsOlves uftiiMtely into of reacHon, 

Thus, intensity of stimulus means as a rule intensity of reaction. 
Those species of reflex whidh are habitually prepotent m inter- 
action ^th others are those which are habitually intense; 
those speciailly impotent in competition ere those habitually 
feeble in intensity, e,g. ^detal muscular tone^ The tonic 
reflexes of attitude are of habitually low intensity, easily inter- 
fered with and temporarily suppressed by intcrcurrent reflexes, 
these latter having higher intensity. But these latter suffer 
fatigue relatively early, whereas the tonic refines of posture 
can persist hour after hour with little or no signs of fatigue. 
Fati^e, therefore, in the long run advantageous]^ redresses the 
balance of an otherwise unequal conflict. We (M recogn^ 
in it another agency working toward that plastic alternation 
of activities which is characteristic of animal life and increases 
in it with ascent of the animal scale. 

The high variability of reflex reactions from experiment to 
experiment, and from observation to observation, is admittedly 
one of the difficulties that has retarded knowledge of them. 
Their variability, though often attributed to general conditions 
of nutrition, or to local blood-supply, &c., seems far more 
often due to changes produced in the central nervous (x^gan by 
its own function^ conductive activity apart from fatigue. 
Thi& functional activity itself causes from moment to moment 
the temporary opening of some connexions and the closure of 
others. The chains of neurones, the conductive lines, have 
been, especially in recent years, by the methods of Golgi, Ehrlich, 
Apathy, Cajal and others, richly revealed to the microscope. 
Anatomical tracing of these may be likened, though more 
difficult to accomplish, to tracing the distribution of blood 
vessels after Harvey^s discovery had given them meaning, 
but before the vasomotor mechanisih was discovered. The 
blood-vessels of an organ may be turgid at one time, con- 
stricted almost to obhteration at another. With the conductive 
network of the nnrvous system the temporal variations are 
even greater, for th^ extend to absolute withdrawal of nervous 
influence. Under' reflex inhibition a skeletal muscle may 
relax to its piost^mortem length, t.a. there may then be no 
longer evidence of even a tonic influence on it its motor 
neurone. The direction of the stream of liberation of energy 
along the pattern of the nervous web varies from mmute to 
minute. The And common path is handed from some group of 
a plus class of afferent arcs to'some group of a minus dies, 
or of a rhythmic class, and then back to one of the previous 
groups anin, and so on. The ’Conductive web changes its 
funcAonai pattern with certain limits to and fro. It dianges 
its pattern at the entrance to comi^ Thechanges in 

its pattern occur there hi virtue of interaction between rival 
reflexes, interference.” As a tap to ai'kaleidoso^, so a new 
stimuliis that Strikes the receptive surfaces causes in the central 
pigan' h shift Of funcriOflttl patterfl at various synapses. The 
ceutml organ is a vast netwoiie Whose Hhes of cordOctiin follow 
a certain scheme of potterti, but withiir that pattern the details 
of connexion are, at the entrance^to eadi common path, mutable. 
The. grey matter may ;he compared with a teliphone exchange, 
where, ironor moment to moment, though the end-points of die 
(^stm aire the and 

chai^ to; suit pgasihg requirements, as 
tlm (ftmetional points are at a great railway junction. 

In order to reahee the ' exchange at work^ one muat add to its 
plah tbe that within certain 

^|ts df th^ tp^knd fro from Qunutie 

ta:miniite.r* An exmple ia the innervad 
anmgoflMtic 'muades^-wheii one miii8d3 of’ the antagonistk 
int6 actipn ; th row n out of acrion. 

saow^^ 

eommon paithi; ' And tlaW geaeml^rule is of . the general 

priii<^^ ’ ot' die khiituldl hn^actiOn* of ftnOxes that hnp^ge 
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Upon the same common path. Unlike reflexes hem smeessive 
but not simidtaneous use of like common path; like reflexes nsutsudl^ 
reinforce each other on their common paUi. Exprass^ teleo- 
logically, /As common path, although economically subsamteni for 
many and various put^ses, is adopted So serve but one .pierpose 
at a tioie. Hence it is a cthordinOHng meehomsm a$si peoeuts 
confusion by restricting the use of the organ, its minister, to hut 
one action at a time* 

In the case of simple antagonistic muscles, and in the instances 
of simple spinal reflexes, the Shifts of oonductive pattern due 
to interaction at the mouths of common paths ane of but amali 
extent. Hie iXHcxrdination covers, for instance; one httib ora 
pair of limbs. But the same principle extended to the reaction 
of the great arcs arising in the projicient receptor ioigans of the 
head, e.g. the eye, which deal with wide tracts of nrnscnlatw 
as a whole, operates with more multiplex shift of the' conductive 
pattern. Releasing forces acting on the bwinifidm momient 
to moment shut out from< activity whole regions of the niervous 
S3rstenl, as thiy conversely call vast other regions into play. 
The residtant singleness of action from moment to moment is a 
keystone in the construction of the individual whose unity it is 
the specific ofice of the nervous system to perfect. The interference 
of unlike reflexes and the alliance of like reflexes in their action 
upon their common paths seem to lie at the very rbot d the 
great psychical process of ” attention.” * ' ^ 

The spinal cord is not only the seat of reflexes whose ” 

lie wholly within the cord itself; it supplies also conduetkig 
paths for nervous reactions mitiai^ by impulses derived from 
afferent spinal nerve, but .involving mechi^sms sitoate alto- 
gether headward of thecoed, that is to say, in the brain. Many 
of these reactions affect consdouaness, oocasioiiiiig aensatioaB 
of various kinds. In regard to the pan pl^ed by spinal con- 
duction in subserving these sensual reactions ’ a iqncstioBi of 
practical rather timn theoretical importance has beenms yet the 
chief aim of inquiry. The inquiry has been in Utt whether the 
impulses concetned in evoking tiie various .species of sensations 
follow in their headward course along riie cord certain diicrott 
paths occupying separable fractioiB of the taross-arca of the cord, 
and if they are thus confined <to 'discrete paths m what pi^ 
ohthe cross-dea of the cord dothese parts lie. ' This bcabaa- 
tion ” problem has as yet been almost the solepreblem attacked, 
and therefore, despite its limited scope and interest/thie resnltf 
attained m it may be briefly mentioned here. 

LocaHoaHon.--lht sensations usuafly grouped under the 
name of touch may with advantage, as shown by Head, be dis- 
tinguished from the point of view of their practical etidtation 
into superficial and deep. The former of these are referable’ 
to stimulation of afferent nerve-fibres distributed actually to 
the skin, the latter tostimulatku cff deeper off eientssubjaoM 
to the skhi. The toudi-fibres brionging to the^kiii propo- are 
further aubdiiriirible, as Head' has shown, into two kinds. One 
kind, the pbtopathic, yield sensations so suffused with dlsagyee> 
a1^ iffeetive’ tdne ’(skin^painy that they may for the present 
purpose be omridered nun-nerves, aiu) the descr^^ 
spind connexidMi be rdegated to the paramph desffngwhih the 
spinal pdth frr pdn. The other kind, the spfrnkb, lue 
whirii react to tangible Stimuli lightly applied; sudh k^^aHeJdng 
the akbi with a loOm plec^t of cotton wool or the Ught touching 
of the ddh with a pih’s head or a blunt pencil &ihe. Di^ 
touch, on rim btibn^d^liivolves effstent nerve fmieir ’Supplied 
by nerVs-CK^iiflri’^ ia €trtaneOus,tetptWlMibty^^ 
muscular in rite sense that they .ruin to musOlei and contaiti'iide 
by side rim dfrMt fibies b^esrion w^^ 
fibrM causing mudrillareontNu^ Bfeid'hos bmught 
dear^eWidmiee ttet though the affereht'flbms subBef^dil|»«dhe 
epicHtietactyial seimeiff riu^sl^ andd^ tObchofsffbcUtiiijeptii 
or%Sa rub so ob^ pdbpheml* xSaHiibs •Oe 

sbhtfd cbwtitutiiir 

p«U( fiwn' IhMe two tSMai 'd bcri^t*l '4au«MHM, ‘tiw 
tM «leep, to'tlMt tiiUh; & 

Iqr {ajuiMf ^ -Sn thbiMiite 

thei« ^ IMnilMe, in tlM ebnl Ik ' Tiie .quMtiMr 
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isi thtrefore^ what course does this path follow in the cord ? In 
the first place it must be noted that the path contains a aynapse 
for the peripheral neurone whether belonging to the epicntic 
tactual group at to the deep tactual group ends in the cord^ 
probabty not far^ t.«. not more than four or five segments, 
from its pilaioe of entrance. The rest of the headward path must 
therefore sum through one secondary neurone at least, it may be 
through a series of such arranged as a headward running line of 
reli^s^ 1 It is, however, more probable that one long secondary 
neurone reaching the bulboovers the whobof the remaini]^, spind 
pwtwf the trajectory^ Ute part of the headiKnard-running path 
formed by the intraspinal part of the peripheral neurone (primal^ 
afferent neurone) lies certainly in the dorsal column of the cord, 
of the same htt^ half as the side from which the neurone 
entemd, ue* in the right dorsal coluann if the neurbne entered 
by a spinal root of the right side. The secondary neurone 
continuingtfaeipath lies, however,* in the ventral coluitnn of the 
crossed h^tdf the cord. The junction or synapse between the 
primary ;attd secondary neurone lies, of course>.m the grey matter 
of the spinal cord. 

The upinal path of impulses whkn when , they xeach the 
brauii oecasion pain has b^n determined ohiefiy Jn regard to 
pain referred to the skin. The primary, affereert neurones 
brin^g these impulses to the cord are the protopathio of ; Head 
mentioned above. These, • there is much evodenoe to show, 
terminate in the greyi matter of the' cord not foricom their 
poiiit fid entrance iiUio the cord, that is, they terminate introspin* 
ally nearer their point of entrauaiee than do . the coimpon^ng 
pntnary < afferent neurones £ot touch. . From the loeal spinal 
greyitnattar the pain-patli is continued headwaridJn* the, lateral 
whho^luinnaof thecord'by aerondaiy aiSetent neurones. These 
seoondavyiafiereht neurones nm chiefly in the lateral column of 
the opposite half o£ the cord irom that which tkoipifinuiiy affeijent 
neurones entered; but some run up the ilatenal column* of the 
same side os that by which thepriosacy neurones entered. The 
synopse^betwieen the pnmory afi^emt neurone and tlie secondary 
afferent neurone *€£ this path lies probably lin )the grey matter 
caUed snbstantia gektinoisa^of the dormlh^^ , 

l^e spinal path taken by theiimpulses concerned with senBi^ 
tiom of heat and cold seems to agw closely with^thot token by 
the impnlses subserving .skin pain. The position pf the nerve^ 
fibres bekingingf to the secondary afferent neurones nf the pain 
and temperature path has ,bem tfaiily suoeesefnlly identified 
with thatof theepuud tract called K^owers’ tract. The uncrossed 
portion pf thn temperature path appear^, however, to beTelatively 
snwlicv S9 oompaved with its, crossed portioPi than is *;tbat-^ 
paitLf .( J , ^ 1 . 

Thfsse is much evidence that impulses oonitributprytitp, musr 
enkr sense pasa.headward akwg.{tbe;spinal>coid and in ^thehr 
course remain for the most port unorossed* . This co.wqse would 
in so far agree ndth the ooursetaken by the in^espi^^ 
tiom pfi the pnmary afferent ineurones whiiGh.4Qrm' tha .lopg 
fibrnoiof the dorsal cohunns, These, are .;knownr tOrfwrt^ 
bulh withoutbrimsgressmg the median plaoaal;ialh(/rlnfaddiitm^ 
to thiifi uncrossed: tract is 

by. lihe .dorsal cerebellar tract a tract .of eeo^ndiuyr,neur,p^5 
ccmnected thro^h the grey matter of the;Vbfapuilar>Cf^mn of 
Qiirhe with primary latoent neurones^ of, dm jipeekl^ 

Bithfr or bothiof these uncrossed; tracts m«^y»be,the pf^h taken, 
by t^iisnpnkm subserving 

mentoeeindeaoe injiavour of such a pnssihi)ity« question 
coiiimtiha onnsidered os definitely aiwwerpdAt premt* 

3 esidea paths iollnwedrlpy .hei^wr 
>e .spinal ;0ord contams paths /^or . impulses 
it^ackwwdh'lrom the^brami. .;i)heaa(Path 6 !j 4 erahi^ 
in thejMventFolatwalf coiow?, <of; tJm imdrv fJhe... fibres ..pf. 
which ih(^*are>flw^sed cmss, .hut^,li)|tte<m.fhe ^cord. Tl^ir. 
soiiioie 4 wai;varlou 5 ,fficm come brafe.oiid j?pmf 

from the mid ihmhh* % ^he ;:hhjshieromai^ 
ininmnand in, thefimthr<qfipid;ap^ fihrcsi«a th®. 

latiml oplunm (the pyramidal tra(:t>(p(pes,frpmvt^ 

wm iff the n8q|i#iem*p|[ w ln?am, tract, IS 


the main medium by whkdi impdBes intimted <by fdocfaical 
stimulation of the motor fcortex reach the moto-neurones of the 
cord and through them inilucince the activity of the ^skeletal 
muscles. Of the ffinctiou ’of the other tracts descending Irotti 
the brain into ithe cord ^ little ds known except that mediately or 
immediately they exdhe or inlhibit the (Spin^ inoto-neuremes by 
yazious levels. Hjow they harmonise one with another .in their 
action or what their purpose ia normal life may be is at present 
little more than oonjectuie. Such terms, the^m, as '' paths 
for volition/’ &c«, are at present too schematic in: their basis 
to warrant their discussion here* ' ’ (C. S. Si) 

8PINfiL,.a name now given to a group of minerals, of which 
the t3^ical member is^a magnesium ^bminate, sometimes used as 
a gem-'Stone, to which the term “ spinel ’* was origiiDallymtricted. 
The name comes from the French spimlle (diminutive of Lat 
spma)^ perhaps ’Suggested by the sharp angles of the crystals. 
All spinels crystallize in the cubic system, usually in ectahedra, 
and often twinned as in the accompanying figure, which 
is a form so characteristic as to ibe 
called the “ spinel twin.” The hard- 
ness of spinel is about that of topaz 
(S) and its specific gravity near that 
of diamond. Professor A. H. Church 
gives the range in variously coloured 
spinels as 3715^ Pure spine) 

is colourless, but. ^st varieties are 
coloured, no doubt, in many cases mth 
iron and probably in some with chro-i 
mkun. The deep red spinel is knoiwn 
as ** apinel-ruby,” or ruby-spinel,” and has often been taken 
for true ruby, from which it* is - distinguished, . however, by 
being singly refracting and therefore not dichroic, as weU. as 
by its inferior, hardness and density. The balas ruby ” is a 
rostered .spinel, said to .derive its from .]^lkh, 
capital of Badalcshan (Baiaxia), where >it opcum with rubies, 
ai^ was formerly worked, chiefly in the Sbighnan yoUey, in 
the upper Oxus /basin. Rubicelle.is a spind in which the red 
colour tends to orange> wliilsti jn almandjne-sjpinel it passes 
into violet. Stonesiof the.oolDur of vinegar arecalled vinegar- 



spinel. When the colour is iiblue, the mineral is known, as 
sapphire-spinel, and when green as* chloronspinel. , 

. The spmele used in jewelry are found mostly in gem-gravek, 
where, however, ^ the octaheiul form is pften‘ wrfl; preserved. 
The chief localities are iCeylon^^Siam and Upper* .Burma*. Jn 
all these localities thampjnek ooQ^mpany the coloured corun- 
dums, and their close asepeie^ion with, (true rubiea led Tavernier 
to coll spinel mother of ruby/’ Formetiy there was 

confusion between the tworminerals, and ^probably /inainy sfonsis 
describediias wuster rubies.ihayarhe^* spim^p.: < 
historic/Siwhy *’ set dn-the JWtesecross iutfriOinjHof jhalmpefioJ 
state crown of Suglandiis seaUytaapkel. Thi^rfine .stop^^as 
givsenrto Edward; ^e Block by Pedio<1^et>Qruel, kmg of 
Castile, on the vktwry aiiNajoro?^ 
worn by Henry Y»'a4'itiietbaAtteofcAgmPPWt,‘when J^ na^ 
esc^d deatructiosL /Yf. Batt deWibed^ ,i|i 1 spinel, 

weighing i33it oogrkved* with 1 0; fbrsiwi-! dns^ption, 

thjm.k.theuppfise««w*eif.jJ 4 idy .u/nMCM.--.,*-, -u 

All ^he 'the spldellide^ 

of i which epiuei/ . le the typei r *eryetalliee( i in ; rffokir* dactohedmiaud 

abttttdMt, Mtit. tUB'^MMibW a( .lldns'’ittn'^OMttiB lesyUHU) ar 
ae,loaite,>iroin;t)ieiduid«fC« 3 donv,lmil)MnMtta**.«)ilienic 4 jrtwite^ 

T4 (1 *t io olan 4 t1 4*1.41 

Z* . 

Mhck htowN woeo viWed tiu ithia 

aoettkew byttraasotitted Iii<fosefitPO*es ‘ 
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ncoM^ecLun' iixtlpjka^ tad cTjnttUkfqismtota 




SPINELLO /ARETMOI^SPINNING 


iQ^M|u4h|B,granuUti&i,9f Sas^oiiy is Mpwn m Uer-; 

c ymte from t ne HercyTiian P'ov o$t , A zipc-^n^el . (ZnAlaOJ , oocurring ; 

taldMe n^t ii^!^eden, giSSnite, af^r its ' 

lUDciMrenir j* Oj be^ *t6rm<id 

fi!om Or. <&T^K#r/':a ^cofrter/ ia vattuaiofi toiithe booumtioft of 
«inc in ^.pua^ral wbcreiit ^exp«!9t^viiTh($,gfoap.,ptf,Bpii^ 
includes, as its extreme m^i^bers, mag^edte/(Fet Fe«' OA aadj 
(ShroriUtc ppeCrgOJ ■ ; , ' [t/W. 

AiRS|TMQ.(r, i33(Wi,i4»p)i Italian; painter, the 
ssonoi^^ Florentine named Lncs^,rwh(;>[ Weaken refuge in Are^fiso 
in I3ij9 v^'lien, exiled with tl^ reslf of ^hej.ChiJaiiHine party, wasj 
born ^ Arfcaao about 1330, Spinellp wfWJa pupil of Jacqpo dii 
CwhtinjO,r a follow^ of G^tto, ,andiuti ow/n'^yle waa a aort of • 
link'betiveen th^.schopl of,Gi(^tb apd that ^ Siena^ ,In the early ' 
«parl of his Uf^ he worked in Florence ar «,ssi^tap;t fp his master 
Jacopo while pointing jtrescoesjp the chur^jh of , the Carmine and ; 
in M^ia ^oyella. Betweepi 1360 and 13^4 ke w^ oopijpiecl 
in pajnting many frescoes in apdtnear almost ail of. which 

have now perished. After the of Arezzo in 4 384 f^inello 
returned to Florence, and in r3f(7,7;i3(§f . with some , assL^taiLt>s: 
coverW the walls , and. vault of.tne sacristy of S. Miniatcp'.neaf 
Florence with a series of frescpes, tbejchi^ of which represent 
scenes from the life of St Benedict. Jhe^e still e^tist, though in 
a sadly restored condition; they .are very, Qiottodike in .qomposi** 
tion, but have some of the Si^na. decorative brilliance, of co)our. 
In. 1391-1 392 Spinellq was, painting sijc frescoes, which still rem^n : 
on the, south cif Piw Caippo 3mito, representing' 
mirades of St Pptitus and St Ephesus. For these he received 
270 gold flprinjs. Ampng^ his later works the chief are the very 
fine series of frescoes painted in 14077 i4pS. on the wflk aud 
vault of a chapel in the municipajl buildings, of, .Siepa ; these also 
liave . sneered inuch irom repainting, hut still are the finest of 
Sipinellp’s existing frescoes. Sixteen pf these represent the war 
pf Frederick Bacbero^ against .th^Tcpublic .of Venice^ Spinellp 
died at Arezzo about i4to. . ; ... 

Sjpinello'B iittfloo&s arc. all strong and highly dccoraHve works, 
drawn with much spirit, and. are aupfricH:^, in styfe to his j^ned 
picture®, many of whkh ai]jp,car -,tP h^,mere fcoto/s prodviclions. 
The acaditey of FlorcnW possesses a panel of the ‘Madonna and 
Saints;'^ whieh ^^ Chiefly infero^tihg Idr its * 8 ilriratuiw^^' Hoc opbs 
pinxift SpineUus Luhe Aariiio iD;liA]L’ (^391)/^ Thtt >ease 1 *mctiires 
which are to be found in ithe vanous (:;ahei'iea:of Europe give little.oi* 
no notion ol^ Spinello's ppwer as a painter. 

9 P 1 IIBT, or SpiNtiST (Fr. espinOle or ipineUe; Get'. SpinHt'j 
Itsd. spinetia^ names given »in> En^and tonall ismall keyboao^ 
mstruments irve8pectiv& of shape, haYing one strsnlg to a mote, 
plunked by^means of a ^illor piiectiiimioileath^^^ Thsieairli^ 
name ) recorded lor this instHimant ris f'davicyznbahim^i which 
OGOuvs iitai ithe rulbamf the Minnesingers ^^404)^! and aUso in the 
a MSapv^ thei^and-Anealhbimry | 

la ^imarv is enriehl^ with pehia^ 

which (is a aelief of .nrnsiaad i kuaromenta fxiBipri^ing a •dayd- 
cyoriDdtinBVBot IneplBesenteii ae the# hctongularbnsdmixnfmt figured 
1 :^ YisduUgJisidi lAiscmius,'liut ^ wingsshaped hlw thh 

laager iifadmaiai perfect instnsmoait afterwards kiBswn ms haipsi^ 

ch^fAfinglandi(t^vedn^id 4 wy^^ . . .^v /' . m ' • 

I In Badyiltbe^uaiiahttarlyiiaiodel cd is^et was .pentagosaalidr 
hefiliagenjal, cand.iitaa»'generally( lenobaed in (hn huter case^ fmnn 
wmoh iti^hwdakeaiilhr phlfcarma^ iSosneMol the. oldest sect- 
magular apeeiakeils. < sditrely j contain^ 4 pentagonal ? apinety ( She 
comers not heingi fil^ed^ in. ^litAthe^ifith ceptakiT^the.Kcfeangttl^ 
spinets wemtmOdeiled mrlKttdhvioAlthe^ittisimtfdriw^ coffers, 
andi^he tkeyhimdi until dietmiMetofith 4 tceiiairy,stoo^ 
frcunrlJie of;ihilimrJ^g:!jllie JkBtftorre^^ it;njBdth 

fonots wcise in inseiin'^ England^ iiiMtil the Meetoitutidnvtwheaftiie 
traniy#rse! or *bdr.aen0rpii^ anl Engbfui, H&wmrd, 

Stq>bm (Keene* iM ^ThomcWiiHitcheodk rbeing the ^most> Oele^ 
healed Englibh jnafkears ^mt .theteodtlof sthe i 7th anddiag>pAiBg 
of the zfitlr«entury. i v; jh 1 ' . • j •: ' c/r-rn * 

u ^egahaausmixd iak( :«piBBt6v^AfkflAildeiiiasRh^^ 

iajfche if rinp^e,i itlnuiiaflncflipBlo^aMt 

nUiAber ohfitviil|siitOHeat:h.^^H^ m aa n er ioirwnick they 

.ganidhn;(l 9 ee)i»<* nnf; .vrtfjpjjrw: »*> r.'r 


are disposed over *thei soundboard, in the spinets they run 
parallel or at an obtuse angle to the keyboard. The jadcl rests 
on thebadk of the key^ever^ and woeks through a 'rectan^lar 
hhleiCiQt through the lioundboard a.s the key is deprefl^i ’ The 
quiHwor pleothim is embedded in a pivoted tongue near the top 
>oi the jiack> in *aueh a manner that wiMii the tongue is at test 
the quill protrudes at right angles just under the string. As thh 
jack rises: the quill catches the string and twangs it, causing 
thsi tongue,; ke^:in place toy a bristle spiri^>* to fall back aiid 
/Urns avoid die iMringiiOn the return of ^ijaok. = A little! piece 
of'QlothmetuDjg aB:wdanlper and attached to tho jack rests on 
'the stringitothemeverthe key returns to its normal position. ■ ' ' 

‘ 'Pbr^lie ikstOTy’ of the spinet; sec PiANoroRtE.' ^ 

' SPttWMCr (from 61 $ng. spinna^ tio spin, d. 

Ac., tte .Teut.. root is rj^#4..;tp^ dra4f,o»t, jp^^.^ider), 
the f<#oiOg of thread# by draping VATiops 

fibres, ThcrO k^^le evidence Of the 
diffusion of tha^pf spiouinib f9^ spinnuy;jaeco^^ prec# 4 ffs 
Weaving (17.0.) Whoever sbprfhljtrdi^ jpab^als have to be 
into threads^ primal and mcisi univer- 

sal .employ fmanldnd. . $iiper ^^njupus of in^lementfi 
VippWed in sjwing,.or.,spnn tbreafJs^iAt® foupd ifhercver 

traces of ,prohi^%ic man,)p;iake^ d^ir appeareq^ce. The dmple 
spinning, ap^At^s w^ich was use^ in the earliest egef.cqntifmcd 
to l>e psep.^y (jiyiliz.#d conupiunities rill pompiratiWyrfcqept 
tidies, and it may jth^r^for^ be ^aid ,tbat pp out which ha#, been 
so long and wia4y practiced remained, so px;pr.ogres$ive ,a^ that 
of spiiming. Osn.th^ otl^ hapd, , since ajpiopt ijie middle of 
the iSth century^ when huipauc ingenuity, bp^t it^.jn earnest 
to improve/ the a?;t, there bave pOt been d^y^^ped in tbe w^oje 
range qf mechaplp^ Industrie# inAchbys pf ^eater (Variety, 
ddJcacy of aqtipn; -eiid toapifojd productiy^ capaiqftiy ,tban fbp^ 
now in use for/spmp|pg„ ^ , . 

The primitive tbread-makmg unplem^nt consisfed pf a WWW 
spindle, fropi 9, to j5 ipj l(Ong> which was rounded, AOdrtap«W 
at both extreinitie.s, a# the , accompany tng figpre. ,Kcar ..tl^ 



BriWtWe Spjindle.. 


top there was uiuaHy a .uotifeb bi' which the Varwwas catight 
while uniemoing the nperaticm of twfeting, arid lower ddWh’a 
wiKiri, o# wharve, of si perfotbted disk Of day, Stonfe, 

Wood,(dr ‘otNr material was t^eOuted to Wvc rtiotuentuni' and 
eteidbiess toiaieatatihg s^dle. Long nbres Were (fomndon^ 
afttaijhed'tDiwdietaff of^Wodd^ which was beltl'Uitd^r thO’lelt arrii 
of > ttooiOperaAbr/lmO simn filwe^ were spun If^om ^rded rolls. 
After aataoliikg oefahe twisted fibiK^ ^ the Opiitdl^ >a rbtktoty 
motbn* wsU given to the latter' either by' toHin^ ft fikffd 
against none. thigh^iiop by^ itwiriing it between the fingW# arid 
thuxribiof'ille inght fUmi. idVen whidh-the'fitorl^ w#e^drkllh 
outo^w to unifonii idrand W' •bOth> luuide [and convM 
yam. ' When! the tliread waif of suflicieAt slireri^h; tl^^ephidle 
wasrwuBriaided^ wntR' a fidl etreteh^ had ' bim ' dnhVff 
twistisd/ after which that pnrtiotl’Was wound trpdh the body 
of the #pfai^q, and the* eperatiem continued' uritil the 's^inffl^ 
was 1Phe<'qUitoi^ rolled up^gives the name tb a 
now difiiiita iiiemw^^ liiien * yarn,- the ispindler^* 
OF u#^too yasdsr ISirimle'as was thia ^riififii^e'4pptotiati^; 'to 
daxt^us* spuiiicvr«Mml<F W Id 'bn^evmffdss, 'Strength 

tond^dtolicaov such) aaihiis* scarcely ibeon^^xbeeded' by elahlrirtote 
rnddeta .*a»|(liaiiods. *'Tho yaims' Air Hhd gns.sameriMW^ 
musKns of ^wdia Were eo fine'^that ix lb height of * toTOff'WUs 
8pim'9iilW>a>thteadineadyto^^ 

wiiibeliaeudiofito^^ sp&dtoi notitaich^blggtor thiQifi dtomihg 

Whieh fillet^ cli^ 

SicMio smKa tehder thielubthuid titot >6upnd^ 
of aobilkht a bpinitWjitlltoap^^ t^ttod*u]^h a 
1 fd ladbwJil«?v/Fhatsptndle^ heie^dbserfted^Wtoejkd^ltor^^^ 



m SPINOLA. A. 


known, the sole apparatus with which yam was spun until 
comparatively retjcnt tinier;. 

The changes in modem spinning have had for Iheir object: 
(i) the providing of mechanical means to rotate the spindle, 
(a) an automatic method of drawing out the fibres, and (3) 
devices for working a large group of spindles together, at speeds 
before unattainable. 

The first improvement consisted in cutting a ring groove in 
the wharve, mounting the spindle horizontally in a frame, 
and , passing a band from a large wheel round the wharve. A 
rotatory motion was then given to the spindle by turning the 
wheel with the ktt hand. After attach!^ the filaments to 
the spindle they were attenuated with the right hand, and when 
fully twisted the thread was moved to form a right angle with 
the spindle and coiled upon it. Such a wheel has long been 
known in India, and from a drawing in a 14th-century manuscript 
in the British Museum it ts obvious that it was not unknown, 
although for from being in general use, in Europe at t^t early 
date. It came uhtmatel}^ to be known in England as the 
” bobbing wheel,” and was in constant use down to the beginning 
of the 19th century for spinning coarse and fine yams. But 
fine yams received two spinnings; the first consisted in drawing 
out and slightly twisting the fibres into what is still known 
as a roving, and by the second spinning the roving was fully 
attenuated and twisted. In 1533, a citizen of Brunswick is 
said to have (^ked the axis of the laige wheel and added a 
treadle, by which the spinner was enabled to rotate her spindle 
with one foot and have both hands free to manipulate the fibres. 

It is not possilfie accurately to fix the dates at which all 
improvements in spinning appliances were made; it is certain 
that many were known and used long before they were generally 
addpted. Thus the flyer, which twists yarn ^fore vending it 
upon a bobbin, is shown in a drawing by Leonardo da Vinci, 
together with a device for moving the bobbin up and down the 

r dle so as to effect an even distribution of the yarn. During 
16th century a machine of the foregoing type was widely 
us«l, and came to be known as the Saxony wheel. It changed 
spinning from an intermittent to a continuous operation, 
'fhe spindle had aflixed upon its outer end a wooden flyer, 
whose forked legs were far enough apart to enclose a double- 
flanged spool, and at short intervals bent wires, known as the 
heck, were inserted in each leg for the purpose of guiding the 
thread evenly upon the spool. This spool was loosely threaded 
upon the spindle and one of its flanges was grooved to take a 
driving band from the large wheel, hence the spindle and the 
spool were separatedy driven, bnt the former at a higher speed 
than the latter. The twisted filaments were drawn throu^ 
an eye in the flyer, led along one of its and made fast to 
the spool. By operating the treadle the flyer twisted all the 
fibres about a common axis once for each levolutionj and the 
spool wound up the length thus spun : the thread being slipped 
foom tooth to tooth of the heck at regular intervals to &ect 
it evenly across the spool. During the xyth century a second 
and similar spfodie and flyer mrt. addfcd^ and these left the 
spinner free to nuunipuiate One thread with her right, .and another 
i^h her left hand. It was in this condition that the most 
admoed form cd . yarn-making was oairied on until a great 
series of inventions revolutionized spinning, and laid the 
foundations of the factory system which now prevails. 

The remaining part of the problem which lay before inventors 
wasifo^draw out 'masses of parallel fibrous materia^ and twist 
them uniform strands by mechanical means. The first 
stage ml the evolution of mechanical spinning was effected 
. by the inyentjfon of Lewis Paul, of Birmingham, who obtained 
a patent in 173b, and who was assisted by John Wyatt. The 
essential featusn^t of this invention, consisted in passing carded 
slivers batween paira of parallel rollers^ each succeedmg pair 
of iWbich moved fatter^ than the preceding fUur; tn attenuate 
^ sUver to the iMqimd extenh^ From IrouPs specifidCdoa 
It ^WouU a]^»ear that hetattempted to fcumfvtbe lollera about 
thiF .lioifoantaland veicticri axes sinmlt^^ in order to 
di!aWrOiit the fibrat rand twvst them at one opera^. But he 


also mentions a plan for which he procured a pateht tW^ty 
years later, namely, the use Of only ontj paif pf rolljers worlSng 
in conjunction with a bobbin which drew off the thread faster 
than the rollers delivered the sliver, and coiled the thread about 
itself. The bobbin, therefore, attenuated, twisted and Wound 
the material. Neither plan proved a commercial success. 
Thomas Highs, of Leigh, and others, laboured upon the problem, 
but it was left to Richard Arkwright, a 'barber, Of ^W’C^on 
and Bolton, to achieve what bis predeceSsorii vainly strtig^ed 
for. He obtained patwts, ih 1769 and 17^5, for a machine 
which was subsequently Imown as the water-twist frkme W 
reason of water-power being applied to drive it. Arkwright^s 
first machine did not contain any really new feature, for' it 
consisted of PauPs drawing rollers, and the spindle, flyer and 
spool from the Saxony wheel, but the spindles and follpts wen; 
grouped in sets of four. Later the water-twist frame was 
changed into the “ throstle ” frame, which in turn has almost 
ceased to be used. In 1829 C. Danfcrlh (1797-1876), an American 
spinner, invented a dead spindlC, on the top df which he placed 
a hollow cap to serve as the winding point, and inside the cap he 
rotated a spool : a plan still used by wersted spinners. In 1828 
Mr Thorpe, also an American, invented the ring spinning frame, 
whose principal feature consisted in the substitution for the 
flyer of a flanged annular ring, and a light C-shaped traveller. 
By means of the traveller a thread was held in the best position 
for winding upon a spool, as well as put under the necessary 
tension. Later inventors have so altered the construction of 
the ring, traveller and spindle that a speed of upwards of 11,000 
revolutions per minute can now be attained. This represents 
the highest development of continuous spinning. 

Whilst endeavours were being made to perfect continuous 
spinning, attention was also directed to perfecting the inter- 
mittent process as represented by the bobbing wheel. Between 
the years 1764 and 1767, James Hargreaves, of Standhill, 
invented the spinning jenny, by the aid of which sixteen, or 
more, threads could be spun simultaneously by one person. 
All the spindles were placed vertically and rotated from a drum, 
but the rovings were mounted in a movable carriage and passed 
between a clamp that opened and shut like a parallel ruler. 
After securely clamping the rovings and attaching them to the 
spindles, the carriage was drawn out slowly by one hand' and 
the spindles revolved by the other. The rovings were thus 
stretched to the proper degree of tenuity, and sufficiently 
twisted. This was followed by the inward rm of the carriage, 
when the stretch of spun threads was wound upon the spindles, 
and the operation repeated Hargreaves therefore returned 
to the first principles of spinning, namely, simiiltaaeous 
chawing and twistii^. But although tlie jenny gave a greatly 
inereas^ output, it was ill adapted for 6 as spHihingi ; During 
the years 1774 to 1779, Samuel CrOnmton, of Bolton, combined, 
in the mule, the drawing rollers of ^1 with the stretdiiiij^ of 
Hargreaves. But his Toilers did not fully atteniiate ithe voirings 
before twisting them, as is the oaee with continuous apinamg, 
neither was stretching alone relied bpon/ Fromiiti iA]^ 
this machine was able to spin finer and mere elastic’ tfar^s than 
any of its rivals; but for U'^time the preparation bf ' suitaible 
rovings was a source df great trotiUe; The kntnediate (^se- 
quence of the dec^ion of the icourt of King’s Bends, in 'i78>5, 
to throw open to the public Arkwr%ht^s preparatory machin^, 
was to enoitnously increase the usefuilness df the mule. fSin^ 
Crompton’s time a host of ibrentoik liiaue laboured ito^itnder 
all parts of the mule thoroughly automitio; this has led to^iaany 
cha^s and addition^, hut hone of its essential ieotures have 
been discarded. The inventions of Fdul, Arkwriight, Hargreaves 
and Crompton are at the founidaitions 6f lall modern isyttams 
of spuming; details regarding them are giveii in the article oa 
Cotton-spinning Machinery. ^ W.^Fi) 

inffOIiA« A1IBII08B»<M Awams os BAUKA8aa( r5fors6ho), 

SpMiish general, was botnsn^oa^in 15^9. He wael^mest 
son of Philip Spinoia, niar^oes of Sesto axKl Bena^ maid his 
wife Policena, diuighter of the prince of Salerno- ^ The iemily 
of Spinola was of great antiquity, wealth and ppwini^enoh. 



SPINELLO /ARETMOI^SPINNING 


iQ^M|u4h|B,granuUti&i,9f Sas^oiiy is Mpwn m Uer-; 

c ymte from t ne HercyTiian P'ov o$t , A zipc-^n^el . (ZnAlaOJ , oocurring ; 

taldMe n^t ii^!^eden, giSSnite, af^r its ' 

lUDciMrenir j* Oj be^ *t6rm<id 

fi!om Or. <&T^K#r/':a ^cofrter/ ia vattuaiofi toiithe booumtioft of 
«inc in ^.pua^ral wbcreiit ^exp«!9t^viiTh($,gfoap.,ptf,Bpii^ 
includes, as its extreme m^i^bers, mag^edte/(Fet Fe«' OA aadj 
(ShroriUtc ppeCrgOJ ■ ; , ' [t/W. 

AiRS|TMQ.(r, i33(Wi,i4»p)i Italian; painter, the 
ssonoi^^ Florentine named Lncs^,rwh(;>[ Weaken refuge in Are^fiso 
in I3ij9 v^'lien, exiled with tl^ reslf of ^hej.ChiJaiiHine party, wasj 
born ^ Arfcaao about 1330, Spinellp wfWJa pupil of Jacqpo dii 
CwhtinjO,r a follow^ of G^tto, ,andiuti ow/n'^yle waa a aort of • 
link'betiveen th^.schopl of,Gi(^tb apd that ^ Siena^ ,In the early ' 
«parl of his Uf^ he worked in Florence ar «,ssi^tap;t fp his master 
Jacopo while pointing jtrescoesjp the chur^jh of , the Carmine and ; 
in M^ia ^oyella. Betweepi 1360 and 13^4 ke w^ oopijpiecl 
in pajnting many frescoes in apdtnear almost ail of. which 

have now perished. After the of Arezzo in 4 384 f^inello 
returned to Florence, and in r3f(7,7;i3(§f . with some , assL^taiLt>s: 
coverW the walls , and. vault of.tne sacristy of S. Miniatcp'.neaf 
Florence with a series of frescpes, tbejchi^ of which represent 
scenes from the life of St Benedict. Jhe^e still e^tist, though in 
a sadly restored condition; they .are very, Qiottodike in .qomposi** 
tion, but have some of the Si^na. decorative brilliance, of co)our. 
In. 1391-1 392 Spinellq was, painting sijc frescoes, which still rem^n : 
on the, south cif Piw Caippo 3mito, representing' 
mirades of St Pptitus and St Ephesus. For these he received 
270 gold flprinjs. Ampng^ his later works the chief are the very 
fine series of frescoes painted in 14077 i4pS. on the wflk aud 
vault of a chapel in the municipajl buildings, of, .Siepa ; these also 
liave . sneered inuch irom repainting, hut still are the finest of 
Sipinellp’s existing frescoes. Sixteen pf these represent the war 
pf Frederick Bacbero^ against .th^Tcpublic .of Venice^ Spinellp 
died at Arezzo about i4to. . ; ... 

Sjpinello'B iittfloo&s arc. all strong and highly dccoraHve works, 
drawn with much spirit, and. are aupfricH:^, in styfe to his j^ned 
picture®, many of whkh ai]jp,car -,tP h^,mere fcoto/s prodviclions. 
The acaditey of FlorcnW possesses a panel of the ‘Madonna and 
Saints;'^ whieh ^^ Chiefly infero^tihg Idr its * 8 ilriratuiw^^' Hoc opbs 
pinxift SpineUus Luhe Aariiio iD;liA]L’ (^391)/^ Thtt >ease 1 *mctiires 
which are to be found in ithe vanous (:;ahei'iea:of Europe give little.oi* 
no notion ol^ Spinello's ppwer as a painter. 

9 P 1 IIBT, or SpiNtiST (Fr. espinOle or ipineUe; Get'. SpinHt'j 
Itsd. spinetia^ names given »in> En^and tonall ismall keyboao^ 
mstruments irve8pectiv& of shape, haYing one strsnlg to a mote, 
plunked by^means of a ^illor piiectiiimioileath^^^ Thsieairli^ 
name ) recorded lor this instHimant ris f'davicyznbahim^i which 
OGOuvs iitai ithe rulbamf the Minnesingers ^^404)^! and aUso in the 
a MSapv^ thei^and-Anealhbimry | 

la ^imarv is enriehl^ with pehia^ 

which (is a aelief of .nrnsiaad i kuaromenta fxiBipri^ing a •dayd- 
cyoriDdtinBVBot IneplBesenteii ae the# hctongularbnsdmixnfmt figured 
1 :^ YisduUgJisidi lAiscmius,'liut ^ wingsshaped hlw thh 

laager iifadmaiai perfect instnsmoait afterwards kiBswn ms haipsi^ 

ch^fAfinglandi(t^vedn^id 4 wy^^ . . .^v /' . m ' • 

I In Badyiltbe^uaiiahttarlyiiaiodel cd is^et was .pentagosaalidr 
hefiliagenjal, cand.iitaa»'generally( lenobaed in (hn huter case^ fmnn 
wmoh iti^hwdakeaiilhr phlfcarma^ iSosneMol the. oldest sect- 
magular apeeiakeils. < sditrely j contain^ 4 pentagonal ? apinety ( She 
comers not heingi fil^ed^ in. ^litAthe^ifith ceptakiT^the.Kcfeangttl^ 
spinets wemtmOdeiled mrlKttdhvioAlthe^ittisimtfdriw^ coffers, 
andi^he tkeyhimdi until dietmiMetofith 4 tceiiairy,stoo^ 
frcunrlJie of;ihilimrJ^g:!jllie JkBtftorre^^ it;njBdth 

fonots wcise in inseiin'^ England^ iiiMtil the Meetoitutidnvtwheaftiie 
traniy#rse! or *bdr.aen0rpii^ anl Engbfui, H&wmrd, 

Stq>bm (Keene* iM ^ThomcWiiHitcheodk rbeing the ^most> Oele^ 
healed Englibh jnafkears ^mt .theteodtlof sthe i 7th anddiag>pAiBg 
of the zfitlr«entury. i v; jh 1 ' . • j •: ' c/r-rn * 

u ^egahaausmixd iak( :«piBBt6v^AfkflAildeiiiasRh^^ 

iajfche if rinp^e,i itlnuiiaflncflipBlo^aMt 

nUiAber ohfitviil|siitOHeat:h.^^H^ m aa n er ioirwnick they 

.ganidhn;(l 9 ee)i»<* nnf; .vrtfjpjjrw: »*> r.'r 


are disposed over *thei soundboard, in the spinets they run 
parallel or at an obtuse angle to the keyboard. The jadcl rests 
on thebadk of the key^ever^ and woeks through a 'rectan^lar 
hhleiCiQt through the lioundboard a.s the key is deprefl^i ’ The 
quiHwor pleothim is embedded in a pivoted tongue near the top 
>oi the jiack> in *aueh a manner that wiMii the tongue is at test 
the quill protrudes at right angles just under the string. As thh 
jack rises: the quill catches the string and twangs it, causing 
thsi tongue,; ke^:in place toy a bristle spiri^>* to fall back aiid 
/Urns avoid die iMringiiOn the return of ^ijaok. = A little! piece 
of'QlothmetuDjg aB:wdanlper and attached to tho jack rests on 
'the stringitothemeverthe key returns to its normal position. ■ ' ' 

‘ 'Pbr^lie ikstOTy’ of the spinet; sec PiANoroRtE.' ^ 

' SPttWMCr (from 61 $ng. spinna^ tio spin, d. 

Ac., tte .Teut.. root is rj^#4..;tp^ dra4f,o»t, jp^^.^ider), 
the f<#oiOg of thread# by draping VATiops 

fibres, ThcrO k^^le evidence Of the 
diffusion of tha^pf spiouinib f9^ spinnuy;jaeco^^ prec# 4 ffs 
Weaving (17.0.) Whoever sbprfhljtrdi^ jpab^als have to be 
into threads^ primal and mcisi univer- 

sal .employ fmanldnd. . $iiper ^^njupus of in^lementfi 
VippWed in sjwing,.or.,spnn tbreafJs^iAt® foupd ifhercver 

traces of ,prohi^%ic man,)p;iake^ d^ir appeareq^ce. The dmple 
spinning, ap^At^s w^ich was use^ in the earliest egef.cqntifmcd 
to l>e psep.^y (jiyiliz.#d conupiunities rill pompiratiWyrfcqept 
tidies, and it may jth^r^for^ be ^aid ,tbat pp out which ha#, been 
so long and wia4y practiced remained, so px;pr.ogres$ive ,a^ that 
of spiiming. Osn.th^ otl^ hapd, , since ajpiopt ijie middle of 
the iSth century^ when huipauc ingenuity, bp^t it^.jn earnest 
to improve/ the a?;t, there bave pOt been d^y^^ped in tbe w^oje 
range qf mechaplp^ Industrie# inAchbys pf ^eater (Variety, 
ddJcacy of aqtipn; -eiid toapifojd productiy^ capaiqftiy ,tban fbp^ 
now in use for/spmp|pg„ ^ , . 

The primitive tbread-makmg unplem^nt consisfed pf a WWW 
spindle, fropi 9, to j5 ipj l(Ong> which was rounded, AOdrtap«W 
at both extreinitie.s, a# the , accompany tng figpre. ,Kcar ..tl^ 



BriWtWe Spjindle.. 


top there was uiuaHy a .uotifeb bi' which the Varwwas catight 
while uniemoing the nperaticm of twfeting, arid lower ddWh’a 
wiKiri, o# wharve, of si perfotbted disk Of day, Stonfe, 

Wood,(dr ‘otNr material was t^eOuted to Wvc rtiotuentuni' and 
eteidbiess toiaieatatihg s^dle. Long nbres Were (fomndon^ 
afttaijhed'tDiwdietaff of^Wodd^ which was beltl'Uitd^r thO’lelt arrii 
of > ttooiOperaAbr/lmO simn filwe^ were spun If^om ^rded rolls. 
After aataoliikg oefahe twisted fibiK^ ^ the Opiitdl^ >a rbtktoty 
motbn* wsU given to the latter' either by' toHin^ ft fikffd 
against none. thigh^iiop by^ itwiriing it between the fingW# arid 
thuxribiof'ille inght fUmi. idVen whidh-the'fitorl^ w#e^drkllh 
outo^w to unifonii idrand W' •bOth> luuide [and convM 
yam. ' When! the tliread waif of suflicieAt slireri^h; tl^^ephidle 
wasrwuBriaided^ wntR' a fidl etreteh^ had ' bim ' dnhVff 
twistisd/ after which that pnrtiotl’Was wound trpdh the body 
of the #pfai^q, and the* eperatiem continued' uritil the 's^inffl^ 
was 1Phe<'qUitoi^ rolled up^gives the name tb a 
now difiiiita iiiemw^^ liiien * yarn,- the ispindler^* 
OF u#^too yasdsr ISirimle'as was thia ^riififii^e'4pptotiati^; 'to 
daxt^us* spuiiicvr«Mml<F W Id 'bn^evmffdss, 'Strength 

tond^dtolicaov such) aaihiis* scarcely ibeon^^xbeeded' by elahlrirtote 
rnddeta .*a»|(liaiiods. *'Tho yaims' Air Hhd gns.sameriMW^ 
musKns of ^wdia Were eo fine'^that ix lb height of * toTOff'WUs 
8pim'9iilW>a>thteadineadyto^^ 

wiiibeliaeudiofito^^ sp&dtoi notitaich^blggtor thiQifi dtomihg 

Whieh fillet^ cli^ 

SicMio smKa tehder thielubthuid titot >6upnd^ 
of aobilkht a bpinitWjitlltoap^^ t^ttod*u]^h a 
1 fd ladbwJil«?v/Fhatsptndle^ heie^dbserfted^Wtoejkd^ltor^^^ 
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laod^val Uwught^ who cum nt combmiuc the traditional 
theology with ideas got from Aristotle, ano his Neoplatonic 
Gommenlator^. Lalun^ still the universal toguagetoC learni^, 
lormod no.paet^pf Jewish education;. and Spii]Osaf,a^r learning 
^( elementeMlfom a German master, .resorted lor further in< 
structioa .to a .physician named* van den Knde, iwho 

eked out . an. income by" taking pupils. Van den Ende appears 
to have been distinctly a man of parts, though of a somewhat 
ikuiisereet and erratic chan^ter. Jle was eventually hanged 
in .iBw»s as a /conspirator m i<A7a. His enthusiasm for the 
natural sciences may fhavie been the only groi^ the reputa- 
tion he had acquired of/instilling atlliQistio notions into tlie minds 
of his pupils along, with the Xatin which he taught them* &t 
it is quite possible that his scicntihc * studies had bred in him, 
as in many others at that s time, .a materialistic, or at least a 
naturidi8tic,;tuni of mindi indeed^ we should expect as< much in 
a man of Van den Ende somewhat rebellious temperament. 
We do not, know whether his influence was brought to bear >n 
this sense upon Spinoza; but it has been suggested that . the 
writings of Bruno, whose spirit of enthusiastic naturalism and 
fervid re volt, against the Church would be especially dear to a 
man of Van den Ende’s leanings, may have been put into the 
pupil’s hand by the master. Latin, at all events, Spinoza 
leanied to use with correctness, freedom and force, though his 
language does i not, of course, conform to classical canons. 

A romance has woven itself round Spinoza’s connexion with 
Van den Ende’s household. The physician had an only daughter, 
Clara Maria by name, who, besides being proficient in music, 
understood Latin, it is said^ so pMeotly that she was able to 
teach her father’s pupils in his absence. Spinoza, tlie story 
goes, fell in love with his fair instructress j but a fellow*student, 
called Kerkeringj .supplanted him in his mistress’s affections 
by the help of a valuable necklace of pearls which he presented 
to the young lady* Chronology unfortunately forbids us to 
accept this little episode as true* Recent investigation has 
proved that, while the marriage with Kerkering, or rather 
Kerokkfink, is a: fact, it did not take place till 1671, in which 
year the bride|,ias appears by the rajlistery was twenty-seven 
years lof age. ’She OBimot, therefore, have been more than 
eleven or twelve in 1656, the year in which Spinoza left Amster- 
dam^ and a» Kerckkrink’was •sloven years younger than Spinoza, 
they oamiot well have been simultaneous pupils of Van den 
Endels and simuhkneom/ suitors fdr his daughter's hand. But, 
though the details of •the stury thus iaB to pieces, it is still pos- 
sible that in the five years which followed his retirement from 
Amsterdam Spiitoaa, wbo was living withk odsy dittaoue and 
paid visits to tbe ci^irom tiine to time, may have kept up his 
connexion with Vamdea/ Ende, and •that ' the attachnient may 
hove dated fn>m this' later peritd Thb would at tleast be some 
explanation ifor the existtiKli ed the storyj fw Coknis expressly 
sa^ ’that •8pixK>sai ^^wften ocmicssed he oohant to marry 
hi«v” ! .But there it 'novhentionioCihe Van den Endes in Spimozafs 
correspondence ;• and' hr the • wholoi tenor of his life and f^tauter 
there ur mothingion Which to fasten the probability of a romantic 
attachmeht. • ' ' ; - i ■ 

> > The maBteryi of Latin which be acquired^ from: Van ;den Ende 
.opened JUp* to Spinoza the whole world ^of moderh philosophy 
and' science; bo^ reprasented at that time by the Writings of 
Dcnoairtes* He road him greedily; says Oolerus, aDdEfterwaixLs 
oftdd' declared thatt>ilie lhad aB hwphilosopldcal knowledge from 
lniiu< tThh^impulsotoiw^ saluzalacience which he hadreoeiyed 
iCom Ship? den EnderiwouM bo atreiigtheaed by the reading 
Deseartes^* iiagave ovOr diviiiity; we areltold, tn xievote himself 
odtively to dieso new studies. H» hrward Ideak with Jewish 
orthodoxy dated^no doubt}. fbrl>h«r back^frQi» his acquaintance 
with > the philai4yhi<?all theotegians?/ and commentaltors of: the 
middle agesf ^hdt l^esv new finteresas combined to tcBtraOge^im 
further from^tiaa tmdhimit ol^jtho ayiiigogud .He •tms 
wtMdmat skit dtii«^dervk!es>'<^^ The jtealoiiisy 

ai tho beads af itfm^aifrsiagoguft twas» eaaily nouned; An aJbtdmpt 
ftmoLftb hisrtf'bMalbihde todtaw from bmii bis iroai opinions 
pitkmmt ^ Two ao*called fnends 


endeavoured, >on.tlw plea of doubts of their own, to lead him-into 
a theological iditoussion; and, some of Spinoza’s expressions 
being repeated to the Jewish authorities, he was summoned 
to give an account of himself. Anxious to retain so promising 
an adherent, and probably desirous at the same time to avoid 
public scandal, the chie{$-of the community ofiered him a yearly 
pension of xooo florins if he would outwardly conform and 
•appear now. and then in the. synagogue. But such deliberate 
hypocrisy was . abhorrent to Spinoza’s nature. Threats were 
equally unavailing, and accordingly <011 the 27th of July 1656 
Spinoaa was. solemnly cut off from the commonwealth of Israel. 
The curses pronoun^ against him may be read in most of the 
biographies. While negotiations were still pending, he had been 
set upon one evening by a ifanatical ruffian, who thought to 
e3q>edite matters with the dagger* Warned by this that 
Amsterdam was hardly a safe place of residence for him any 
longer, Spinoza had already left the oity before the sentence 
of excommunication was pronounced. He did not go fari 
but took up his abode wildi a friend who lived some mues out 
on the Old Church road. His host belonged to the Collegiants 
or Rhijnsburgers, a religious society which had sprung up 
among the proscribed Amunians of H(^and. The pure morality 
and simple-minded piety of this community seem early to have 
attracted Spinoza, and to have won his unfeigned respect. 
Sevtffal of his friends were Collegiants, or belonged to the 
similarly minded community of the Mennonites, in which the 
Collegiants were afterwards merged. In this quiet retreat Spinoza 
spent nearly five years. He drew up a protest against the 
decree of excommunication, but otherwise it left him unmoved. 
Erom this time forward he disused his Hebrew name of Baruch, 
adopting instead the Latin equivalent, Benedictus. Like every 
Jew, Spinoza had learned a handicraft; he was a grinder of 
lenses for optical instruments, and v/as thus enabled to earn 
an income sufilcient for his mociest wants. His skill, indeed, 
was such that lenses of his making were much sought after, 
and those found in his cabinet after his death fetched a high 
price. It was as an c^tician that he was first brought into 
connexion with Huygens and Leibnitz; and an optical Treatise 
pn the RainbaWf written by him and lung supposed to be lost, 
was discovered and repri nted by Dr Van Vloten in 1862 . H e was 
also fond of drawing as an amusement in his lei.sure hours; 
and Colerus had seen a sketch-book full of .such dra\ringB repre- 
senting persons of Spinoza’s acquaintance, one of them beiiig 
a likeness of himself in the oharaictfir of Masaniello. t 

The five years wtiich foUoNvcd the excommunication •liuist 
have been devoted to concentra^ted thought and studyi. Before 
their conclu.sion Spinoza had parted company from Descartes, 
and the leading positions of his ownsy.stem were already dearly 
determined in his mind. A number of . the younger men iin 
Amsterdam-^Huany of them students of medicine or medidal 
practitioner6--*<had also come to regard him as their intellectual 
leader. A kind of phHosqiihicBl dub had been formed, including 
among its mentoers fSimon de Vries, John Brssser, Louis Meyer, 
and others who appear in Spinoaa’ts carrespondenoe. Orjgindly 
meeting in all probabibty for more thoroughgoing study of the 
Cartesian pkil^phy, they koked naturally to Spinoza for 
guidance, and by-and-by w(e find bim«comin!USiioatuig systematic 
dsafts of hb own views to the little band of friends and students. 
The manuscript was read alond and discussed at their meetings, 
land any points lemaining obscuire were.TtfekTed to Spinoza* for 
further explanation. An httepesting: speoimen of such difficulties 
propounded by Simoa de Vries ahd^resolvied by SpinoeA in acoor- 
daoce with his owmprincipkiSj ispreServed forius* in<S^itioza^s 
correspondence. ' 'TluS rSknoni^ >ll^es was o/youth of generous 
impulses and of much promise J ; Bdhag in goi^ drcsumstancos, 
he was.aiiockius to show his igrathucie to; Spinoza by a gift of 
sooQifiotiiis, which the philoMphor half^jdsringlyiexoUsixill^ 
from-atz^epting. ’ Db rWies:<hed youigv knd Would fain {have 
klb bis fiDirtufio;to\Spitioza;'but rtbelattev sefusedi to stand, in 
tJmvwaytofihis brother, tiwnatufal heir, to whom thopropeii^ 
was'Ttctordistgiy left,''wkh <the Hoonditian that ihe iShouM'ipay 
to filpinoza an annuity EaifficieBbiorffiia>tofdtite]^ The hear 
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ofieced to fix the .amount , at 500 ;fiorins> but %moaa aoo^ted 
only 3ocb a aum which wa$ ,regul^ly ,pai 4 . till bis deaths . The 
written communicationa of .his own •doctriae ^referred ito above 
belong to a period ^ter Spinoza had removed from the neigh- 
bourhood of Amsterdam; but it has been conjectured that the 
Short Treatise on GidyOn Man^andkis WoUbemg, whichyepsreaentjs 
his thoughts in their earliest systematic £orm> was left by him. 
as 0 parting legacy to this group of friends.; It, vis at leaSlt! 
certain^ from a reference in Spinoza^ first letter to Oldenburg, i 
that such a systematic exposition was in existence before Septem- 
ber 1661.^ There are two dialogues somewhat loosdy incorpoiv 
ated with the work which probably belong to a still learlier period, j 
The short appendix, in which the attempt is made to present, 
the chief points of the argument in geometrical form, is a lore- 
runner of the Ethics f and was probably writen. some what later 
than the rest of tlie book. The term Nature is put more 
into the foreground in the Treatise, ajpoint which might be urged , 
as evidence of Bruno’s influence— the dialogues, moreover, 
being specially concern^ to establish ithe unity, infinity and self- 
containedness of Nature;^ but the two opposed iCartesian 
attributes^ thought and 'extension, and the absolutely infinite 
substance whose attributes they are-rsubstance constituted by 
infinite attributes— appear here as in .the Ethics. The latter 
notion — of substance — is said to comespond exactly “ithe; 
essence of the only glorious and blessed. God.” The earlier 
diflers from the later exposition in allowing an objective causal 
relation between Uiought exten^n, for which there is 
substituted in the Ethics idea of a thoroughgoing parallehsm. 
The*S^r/ Treatise is of much interest to the studentrof Spinoza’s i 
philosophical development, for it representSv as Martineau ' 
says, the first landing-place of his mind in its independent 
advance.” Although the systematic framework of theithought 
and the terminology used arc both derived from the . Gartesian 
philosophy, the intellectual milieu of the time,, the early week 
enables us, better than the Ethics, to realize ithat the inspiration 
and starting-point of his thinking is to be found in the religious 
speculations of his Jewish predecessors. The histories of philo- 
sophy may quite correctly describe his theory as the logical 
development of Descartes’s doctrines of the one Infinite « and 
the two finite substances, but Spinoza himself was never a 
Cartesian. He broughtbis pantheism and his determiniam >with 
him to the study of Descartes from the mystical thecdogians of 
his race. 

Early in x66i Spinoza’s .host removed to B.hijnsburg near 
Leiden, the headquarters of the iCollegiant brotherhood, and 
Spinoza removed with him* The house where they lived at 
Bhijnsburg is still standing, and the road bears the name of 
Spinoza Very soon ^tor his settlement in his new quar- 

ters he was sought out by Henry Oldenburg, the first , secretary 
of the Royal Society.^ Oldenburg became Spinoza’s most 

I 'Various manuscript copses Were apparently made df the treatise 
in' question, but it was not printsd, and >driopped entirriiy out 0^ 
knowlsdge tfU 1852, when Edward BOhmer 01. Halle lighted upon 
an abstract of it attached to a copy of Colerus's Li/e. and shortly 
afterwards upon a 'Dutch. MS. purporting to be a tranillation df the 
treatise irom the Lartin original. This was pufbliitied in 1862 by 
Van Vk>ten with a retranalation into Latin. Since then a supOrioc 
Dutch translation has been discovered, which has been edited .by 
Professor Schaarschmidt and translated into German. Mother 
German version with introdnetidn and notes has been published by 
Sigwart baaed on a comparison 6f the two 'Dutch MSS. A ‘Scholarly 
English translation shnuorly.eqTnpped was,jnibh8hQd by A. Wolf in 

SQZO. 

a The fact that ^inoza nowhere mentions Bruno wqnldnot iiqidy. 
according to the literary habits of those days, that he was xixit 
acquainted with hisapeciilations and ev& indebted to them. There 
is no mention, for example, of Hobbes throa^hout Spinouts political 
writing,, and only one ^sual reference to htm.fii aietter^ although 
the ohligatioo of the Dutch to the English thinker lies nn the surface. 
Accordmgly, full we^(ht must be allowed to the ihtsrnal evidence 
brought forward by Sigwart, Avemarius and others' to 
^inoza t aequaintance with Brusovs writSugSi But tibe poiait 
j^emains, quite doubtful and Isrin any case of lUrie 4 inpoift»s«e. i 

, f* Htnzinch .Oldenburg' (c. t62fi--zfi78) was native Bretnm, 
but had settled , in Engird in the tune of the cbnunonwealth. 
Tfaou^h'liarc^ a SdientiEc man hinis^, he had k geniiitie interest }n 
•cienci^ and must have possessed' social (gifts. Hb was thetMsnt dl 


ffigulav oomspondent'-4i third of the letters preserved to lu are 
rto or firom him; and it appeairs from his first letter ^that 'thdr 
;ta]k .t>n this occasion was Ood, oir infinite •axtensioA and 
timnght, ion the difference and the agreement of these at- 
. tributes, on the mature of the union of the human sofll with 
thebody^fds well os concerning the principles of the Cartesian 
.and Babonian philosophies.” Spinoza must, therefore, have 
ronbosbrned (himself pretty freely’ to his visitor on the main 
.points (Of fik system. Oldenburg, however, was a man df no 
•speculative capacity, and, to judge from his subsequent obnre- 
spondence, must have quite failed to graip the real import 
and scope of the thoughts ^communicated tx> him. From one 
of Oldenbuiig’s early letliers we learn that the treatise De 
inteJledus emndatione v/as probably Spinoza’s first occupation 
^at Rhijnsborg* The nature of the work also bears out the 
-supposition tlmt it was first undertaken. Ht is, in a- manner, 
Sfanoza’s " oiganon the doctrine 'Of method which he 
would substitute for the corresponding doctrines of Bacon 
and Descartes as alone consonant with the thoughts whH^h 
were shaping themselves or had ishaped themselves in hk 
raincL It is^a theory of philosophical truth and error, Involving 
an . account of the course of philosophical mquiry and of the 
supreme object of knowledge.^ It was apparently intended by 
the author as an analytical introduction to the eohatmetiw 
exposition of his system, which he presently escMyed in the 
Ethics. But he must hWe found as he proceeded that the 
(two treatises would cover to a large extent the same ground, 
the account of the true method merging almost inevitably in a 
statement of the truth veached by its means* The Improvomofit 
of .'the 'Understanding was therefore put aside unfinkhed, and 
was first published in' the Opera posihuma, fi^moza meanwhile 
.concentrated his attention upon the Ethics, and we leam from 
the correspondence with his Amsterdam friends that a consider- 
able part of book i. had been communicated to the ][ihilosophical 
.club tho-e before February 1663. liiotmtd his mam occupatien 
iqr two or three years alter this date. Though thus giving his 
friends freely of his best, ^noza did not cast his thoughts 
broadcast upon any soil. He had a pupil living with 'him at 
Rhijnsburg whose character seemed to him lacking in .solidity 
and discretion. This pupil (probably Albert Burgh, Who after- 
wards joined the Church of Rome and penned a foolishly insolent 
epistle to his former teacher) was the occasion of Spinoza’s 
first publication— 4 he only publication indeed to which his name 
was attached. Not deemingit prudent to initiate the young man 
into his own system, he to^lor a textbook the second and third 
parts of Descartes’s Principles, which -deal in the main with 
natural philosophy* As he proceeded he'put Descarteses matter 
in his own language and cast the whole argument into a geometric 
form* At the request 6f his friends he devoted a fortnight 
to applying the same method to the first or metaphysical part 
of 'Descartes’s philosophy, and the sketch was published in 
•td63, with an appendix entitled Odn/oAz meta^yseea, Still 
written from a Cartesian standpe^t (defending, for exarnffle, 
the freedom Of the will), but containing hints Of hi own^oc^e. 
The-book was revised Dr Meyer for publication and lutnished 
by him, at Spinoza’s request, with a preface in which it is 
express^ stated that the author speaks throughout not in his 
■own person but simply ae the expon^t of Descartes. A 
Dutch translation. appeared in the following year.^ 

In z6fi3 ^inoaa removed from -Rhijnsburg ' to VoorbUfg, a 
•suburban village about a m. from the Hague. His reput^ 
tion .had continued to spread. From Rhijnsbuig he had pi^ 
frequent visits to the Hague, and it^was probably the dOaure 

Boyle, and acqoatjrted with most of thetleaders of actienae in Hagh ua H 
SOS weU aa with many on the Cantinantr He dflighted^^liq 
self m this way, an eourant^ with the, latest developmenfift imd-TflSt no 
oppdrtuhity of e^blishing relitions with, men (U Sbientlfk rebuta- 
twn. It was at the ‘suggestion of Httygens *rhat hd bm 

f Tha tide lof the .L%tia orfeinal iCen/Irr’jifM- 

pfornm philoeopki^^pars u etdi. mom p 
fferiediitum de AmswlodStttenii 

HogHdia metaphysica. ' ( 




690 SPINOZA 


to be within reach of some of the friends he had made in these 
visits— among others the De Witts— that prompted his changed 
residence. He had works in hand, moreover, which he wished 
in due time to publish ; and in that connexion the friendly patron- 
age of the De Witts might be of essential service to him. 
The first years at Voorbuig continued to be occupied by the com- 
position of the Ethics, which was probably finished, however, 
by the summer of 1^5. A journey made to Amsterdam in 
that year is conjectured to have had reference to its publication. 
But, finding that it would be impossible to keep the authorship 
secret, owing to the numerous hands through which parts of the 
book had already passed, Spinoza determined to keep his manu- 
script in his desk for the present- In September 1665 we find 
Oldenburg twitting him with having turned from philosophy 
to theology and busying himself with angels, prophecy and 
miracles. This is the first reference to the Tractatus ihedopco- 
politicus, which formed his chief occupation for the next four 
years. The aim of this treatise may be best understood from 
the full title with which it was furnished — Tractatus theologico- 
politicus, continens Ussertationes aliquot, guibus osienditur 
libertatm philosophandi non tantum salva pietate et reipublicae 
pace posse concedi sed eandetn nisi cum pace reipublicae ipsaque 
pietate toUi non posse. It is, in fact, an eloquently reasoned 
defence of liberty of thought and speech in speculative matters. 
The external side of religion — its rites and observances — must 
of necessity be subject to a certain control on the part of the state, 
whose business it is to see to the preservation of decency and 
order. But, with such obvious exceptions, Spinoza claims com- 
plete freedom of expression for thought and belief ; and he claims 
It in the mterests alike of true piety and of the state itself- The 
thesis is less interesting to a m^em reader — because now gener- 
ally acknowledged — tlmn the argument by which it is supported. 
Spinoza’s position is based upon the thoroughgoing distinction 1 
drawn in the book between philosophy, which has to do with | 
knowledge and opinion, and Geology, or, as we should now say, ! 
religion, which has to do exclusively with obedience and conduct. 
The aegis of religion, therefore, cannot be employed to cover with 
its authority any speculative doctrine ; nor, on the other hand, 
can any speculative or scientific investigation be regarded ^ 
putting religion in jeopardy. Spinoza undertakes to |X‘Ove his 
case by the instance of the Hebrew Scriptures- Scripture deals, 
he maintains, in none but the simplest precepts, nor does 
it aim at anything beyond the obedient mmd; it tells nought 
of the divine nature but what men may profitably apply to their 
lives. The greater part of the treatise is devoted to working 
out this line of thought; and in so doing Spinoza consistently 
applies to the interpretation of the Old Testament those canons 
of historical exegesis which are often regarded as of compara- 
tively recent growth. The treatise thus constitutes the first 
document in the modem science of Biblical criticism. It was 
published in 1670, anonymously, printer and place of publication 
being likewise disguised {Harnburgi apud Heinricum Kunraht). 
The storm of opposition which it encountered showed that these 
precautions were not out of place. It was synodically condemned 
along with Hobbes’s Leviathan and other books as early as April 
1671, and was consequently interdicted by the states-general 
of Holland in 1674; before long it was also placed on the Index 
by the Catholic authorities. But that it was widely read appem 
from its frequent reissue with false title-pages, representing 
it now as an historical work and again as a m^ical tr^tise. 
Controves^lists also crowded into the lists against it. A 
translation into Dutch appears to have been proposed; but 
Spinoza, who foresaw that such a step would only increase 
the commotion which was so distasteful to him, steadily set 
his face against it. No Dutch translation appeared till 1^3. 

The same yeai^ in which the Tractatus was published Spinoza 
removed from his spburban lodgbg at Voorburg into the 
Began itself. He took rooms first on the Veerkay with the 
widow Van de Velde, who in her youth had assisted Grotius to 
escape from his captivity at Loewenstein. This was the 
house afterwards occupiedr l)y Colerus, the worthy Lutheran 
minister who became Spinoza^s biographer. But the widow 


insisted on boarding her lodger, and Spinoza presently found 
the expense too great for his slender purse. He accordinglv 
removed to a house on the Pavelioen Gracht near at hand, 
occupied by a painter called Van der Spijck. Here he spent the 
remaining years of his life, in the frugal independence which 
he prized. Colerus gives particulars which enable us to realize 
the almost incredible simplicity and economy of his mode of 
life- He would say sometimes to the people of the house that 
he was like the serpent which forms a circle with its tail in its 
mouth, meaning thereby that he had nothing left at the year’s 
end. His friends came to visit him in his l^gings, as well as 
others attracted by his reputation — ^Leibnitz among the rest — 
and were courteously entertained, but Spinoza preferred not 
to accept their offers of hospitality. He spent the greater 
part of his time quietly in his own chamber, often having his 
meals brought there and sometimes not leaving it for two or 
three days together when absorbed in his studies. On one 
occasion he did not leave the house for three months. " When 
he happened to be tired by having applied himself too much 
to his philosophical meditations, he would go downstairs to 
refresh himself, and discoursed with the Van der Spijcks about 
anything that might afford matter for an ordinary conversation, 
and even about trifles. He also took pleasure in smoking a 
pipe of tobacco; or, when he had a mind to divert himself 
somewhat longer, he looked for some spiders and made them 
fight together, or he threw some flies into the cobweb, and was 
so well pleas^ with the result of that battle that he would 
sometimes break into laughter ” (Colerus). He also conversed 
at times on more serious topics with the simple people with 
whom he lodged, often, for example, talking over the sermon 
with them when they came from church- He occasionally 
went himself to hear the Lutheran pastor preach — the pre- 
decessor of Colerus— and would advise the Van der Spijcks not 
to miss any sermon of so excellent a preacher- The children, 
too, he put in mind of going often to church, and taught them 
to be obedient and dutiful to their parents. One day his land- 
lady, who may have heard strange stories of her solitary lodger, 
came to him in some trouble to ask him whether he believed 
she could be saved in the religion she professed. ** Your religion 
is a good one,” said Spinoza; ” you need not look for another, 
nor doubt that you will be saved in it, provided that, while you 
apply yourself to piety, you live at the same time a peaceable 
and quiet life.” Only once, it is recorded, did Spinoza’s admir- 
able self-control give way, and that was when he received the 
news of the murder of the De Witts by a frantic mob in the 
streets of the Hague. It was in the year 1672, when the sudd^ 
invasion of the Low Countries by Louis XIV, raised an irresis- 
tible clamour for a military leader and overthrew the republican 
constitution for which the De Witts had struggled. John De Witt 
had been Spinoza’s friend, and had bestowed a small pension 
upon him; he had Spinoza’s full sympathy in his politick aims. 
On receiving the news of the brutal murder of the two brothers, 
Spinoza burst into tears, and his indignation was so roused that 
he was bent upon publicl}^ denouncing the crime upon the spot 
where it had been committed. But the timely caution of his 
host prevented his issuing forth to almost certain death. 
long after Spinoza was himself in danger from the mob, in 
consequence of a visit which he paid to the French camp. He 
had been in correspondence with one Colonel Stoupe, a Swiss 
theologian and soldier, then serving with the prince of Cond 4 , 
the commander of the French army at Utrecht. F|;om him 
Spinoza received a communication enclosing a passport from 
the French commander, who wished to make his acquaintance 
and promised him a p^ion from the French king at the easy 
price of a dedication to his majesty. Spinoza went to Utrecht, 
but returned without seeing U)nd6, who had in the meantime 
been called elsewhere; the pension he dvilly declmcd. There 
may have been nothing more in the visit than is contained in 
this narrative; but on his return Spinoza found that the popu- 
lace of the Hague regarded him as no better than a spy- The 
town was full of angry murmurs, and the landlord feared that 
the mob would storm his house and drag Spinoza out. Spinoza 
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<j|uieted his fears as well as he could, assuring him that as soon 
•as the crowd made any threatening movement he would go out 
to meet them, ** though they should serve me as they did the 
poor De Witts. I am a gocd republican and have never had 
any aim but the honour and welfare of the state.’* Happily 
the danger passed off without calling for such an ordeal. 

In 1673 Spinoza received an invitation from the elector 
palatine to quit his retirement and become professor of philo- 
sophy in the university of Heidelberg. The offer was couched 
in flattering terms, and conveyed an express assurance of ** the 
largest freedom of speech in philosophy, which the prince is 
confident that you will not misuse to disturb the established 
religion.” But Spinoza’s experience of theological sensitiveness 
led him to doubt the possibility of keeping on friendly terms 
with the established religion, if he were placed in a public capa- 
city. Moreover, he was not strong; he had had no experience 
of public teaching; and he foresaw that the duties of a chair 
would put an end to private research. For all these reasons he 
courteously declined the offer made to him. There is little 
more to tell of his life of solitary meditation. In 1675 we 
learn from his correspondence that he entertained the idea of 
publishing the Ethics, and made a journey to Amsterdam to 
arrange matters with the printer. “ But, whilst I was busy with 
this,” he writes, ”the report was spread everywhere that a 
certain book of mine was in the press, wherein I endeavoured to 
show that there was no God; and this report found credence with 
many. Whereupon certain theologians (themselves per^ps the 
authors of it) took occasion to complain of me to the prince and 
the magistrates; moreover, the stupid Cartesians, because they 
are commonly supposed to side with me, desiring to free them- 
selves from that suspicion, were diligent without ceasing in their 
execrations of my doctrines and writings, and are as diligent 
still.” As the commotion seemed to grow worse instead of 
subsiding, Spinoza consigned the manuscript once more to his 
desk, from which it was not to issue till after his death. His 
last literary work was the unfinished Tractatus poliiicus and the 
preparation of notes for a new edition of the Tractatus theological 
poliiicus, in which he hoped to remove some of the misundei^ 
standings which the book had met with. The Tractatus poliiicus 
develops his philosophy of law and government on the lines 
indicated in his other works, and connects itself closely with the 
theory enunciated by Hobbes a generation before. Consump- 
tion had been making its insidious inroads upon Spinoza for many 
years, and early in 1677 he must have b^n conscious that he 
was seriously ill. On Saturday, the 20th of February, he sent 
to Amsterdam for his friend Dr Meyer. On the following day, 
the Van der Spijeks, having no thought of immediate dinger, 
went to the afternoon service. When they came back Spinoza 
was no more; he had died about three in the afternoon with 
Meyer as the only witness of his last moments, Spinoza was 
buried on the 25th of February in the new church upon the 
Spuy, being attended,” Colerus tdls us, ** many iUustrious 
persons and followed by six coaches.” He was little more than 
forty-four years of age. 

Spinoza’s effects were few and realized little more than was 
required for the payment of charges and outstanding debts. ** One 
need only cast one's eyes upon the account/* says his biompher, 
** to perceive that it was the inventory of a true philosopher. It 
contains only some small books, some engravings, a few lenses and 
the instruments to polish them.” His desk, containing his letters 
and his unpublished works. Spinoza had previously charged his 
landlord to convey to Jan Rfeuwertz, a puDlisher in Amsterdam. 
This was done; and the Opera posthuma appeared in the same year, 
without the author's name, but with his initials upon the title- 
page. They were furnished with a preface written in Dutch by 
Jarig JelUs. a Mennonite friend of Spinoza’s, and translated into 
Latin by Dr Meyer. Next year the book was muscrib^ in a 
violently worded edict by the states of Holland and west Fifesland. 
The obloquy whidi thus gathered round Spinoza in the later years 
of his life remained settled upon his memory for a full hundred 
years after his death. Hume’s casual allusloa to ’’this famous 
atheist ” and his ** hideous hypotheHa is a lair specimen of the 
tone in which he is usually referred to: people talked about Spinoza, 
lesaing said. ” as if be were a dead dog.”^ The change of icqdnion 
in this resoMt may bs dated from I^esung’s famous conversation 
with Jacobi in 1780. Lessing. Coethe. Herder. Novalis and 


Schleiermacher, not to mention philosophers like Schdling and Hegd. 
united in reco^izing the unique strength and sincerity of^pinoza's 
thought, and in sotting him in his rightful place among the specula- 
tive leaders of mankind. Transfused into their writings, his imirit 
has had a large Share in moulding the philosophic thought of the 
19th century, and it has also bm widely influential beyond the 
schools. Ixistead of his atheism Hegel speaks of his acosmism. and 
Novahs dubs him a God-intoxicated man. Schleiermacher's fine 
apostrophe is well known, in which he calls upon us to ” oiler a lock 
of hair to the manes of the holy and excommunicated Spinoza/' 

Spinoza’s personal appearance is described by Colerus from the 
accounts given him by many people at the Hague who knew him 
familiarly. He was o£ a middle size, and had good features in 
his face, the skin somewhat dark, black curled hair, and the long 
eyebrows of the same colour, so that one might easily know from 
his looks that he was descended from the Portuguese Jews.*' Leib- 
nitz also gives a similar description : ” The celebrated Jew ^inoza 
had an olive complexion and something Spanish in his face. ” These 
characteristics arc preserved in a portrait in oil in the Wolfenbiittel 
library, which was probably the original of the (in that case unsuc- 
cessfully rendered) engraving prefixed to the Opera posthuma of 
1677. Tills portrait was photographed lor Dr Martineau's Study of 
Spinoza. In 1880 a statue ivas erected to Spinoza at the Hague by 
international subscription among his admirers, and more r^ently 
the cottage in which he lived at Rhijnsburg has been restored and 
furnished with all the discoverable Spinoza relics. 

Spinoza's philosophy is a thoroughgoing pantheism, which has 
botn a naturalistic and a mystical side. The foundation of the 
system is the doctrine of one infinite substance, of which all finite 
existences are modes or limitations (modes of thought or modes of 
extension). God is thus the immanent cause of the universe: but 
of creation or will there can be no question in ^inoza's system. 
God is used throughout as equivalent to Nature {Deus sive natura). 
The philosophical standpoint comprehends the necessity of all that 
is — a necessity that is none other than the necessity of the divine 
nature itself. To view tilings thus is to view them, according to 
' Spinoza's favourite phrase, sub specie aetemitatis, Spinoza's philo- 
sophy is fully consiaorod in the article Cartesianism. 

Literature. — The contents of the Opera posthuma included the 
Ethics, the Tractatus poHHcus and the De xntellectus emendatione 
(the last two unfinished), a selection from ^inoza's correspondence, 
and a Compendium of Hebrew Grammar* The Treatise on the Rain- 
bow, supposed to be lost, was published anonymously in Dutch in 
1687. The first collected edition of ^inoza's works was made by 
Paulus in 1802; there is another by Gfrdrer (1830), and a third by 
Brudor (1843-1846) in three volumes. Van Vloten's volume, pub- 
lished in 1862, Ad BenedicH de Sptnoza opera quae supersunt omnia 
supplementum, is uniform with Bruder's edition, andf contains the 
oarly treatise De deo et homine, the T reatise on the Rainbow, and several 
fresh letters. A complete edition undertaken by Dr Van Vloton and 
Professor J, P. N. Land for the Spinoza Momori^ Committee formed 
in Holland to celebrate the bicentenary of the philosopher's death 
^peared in 1882 and was reissued in three volumes in 1895. An 
English translation of The Chief Works of Spinoza, by R. H. M. 
Elwcs, appeared in 1883, and translatmns of the Ethics and the De 
intellectus emendatione wore published in 1883 and 1895 by W. Halo 
White; A. Wolf's translation of the Short Treatise appoured in 1910; 
previous translations were unscholarly in execution. 

The authority for Spinoza's life is the sketch published in 
1705, in Dutch, with a controversial sermon against Spinozism, by 
Johannes Golem. The French version of this Lite (1706) has been 
several times reprinted as well as translated into English and 
German. The En^sh version, also dating from 1706, was reprinted 
by Sir Frederick Pollock at the end of his Spinoza, his Life and 
Philosophy (1880). This book, Dr Martineau’s Study of Spinoza 
(1882) and John Caird’s Spinoza (1888), are all admirable pieces 
of work, and, as regards the philosopliical estimate, complement 
one another. H. H. Joachim’s Study of the Ethics of Spinoza {1901) 
and R. A. Dufl’s Sfnnoza*s Political and Ethical Philosophy (190^ 
are important contributions of more recent date. Careful research 
by Professor Freudenthal, Dr W. Meyer and Dr K. O. Meinsma has 
recently brought to light a number of fresh details connected with 
Spinoza’s life and increased our knowledm of his Jewish and Dutch 
environment. Thq earliest lives and all the available documents 
have been edited by Freudenthal in a single volume. Die Lebens- 
qeschichte Spinozas (1899) , on the basis of which he has smee rewritten 
the Life, Spinozas Leben und Lehre, vol. i., Daz Leben (Z904)* 
Meinsma’s bpinoza und en zijn Kring (1896) appeared in a Geman 
translation in 1909. The new material hu been judicially used 
^ A. Wolf in the ** life ” prefixed to his translation of tHo Short 
Treatise (19x0), and the greater part of it also in the second edition 
of Sir Frederick FbUock% Spinoza (1899). (A. S. P.-F.) 

SFHT BQUlRRELt a book-nome for a group of African 
groutid squirrels, characterized by the spiny nature of the fur 
of the more lypietd forms. They form the genus Xerm, i^h 
isspUtupmtoanumberofaub^eraj XerttSfuhJMSofAbysrim 
aha East Africa belonging to the typical group, while the 
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North African A'. §€ttdus reprcvsents the isub-geaus Adanta- 
The more typical species are characterized by the coarse 
spiny hair, the -small size, or even absence of the*ears, and the 
long, nearly straight, claws. The skull is narrower and longer 
than in typical squirrels, and there are distinctive features in 
the cheek-teeth; but the more aberrant types oome much 
closer to squirrels. I'ypical spiny squirrels differ from true 
squirrels fa being completely terrestrial in their habits, and live 
either fa clefts or holes of rocks, or in burrows which they dig 
themselves. (See Rodentia.) 

8PIONKOP, a mountain in Natal on the north side of the 
Tugela River, and 24 m. W.S.W. of Ladysmith. It is celebrated 
the scene of a battle (Jan. 24, 1900) in the Transvaal War, 
in which the British forces under Sir Redvers Buller were 
defeated by the Boers (see Transvaal and Ladysmith). The 
Spion Kop incident led to much controversy; for an admirable 
elucidation of the facts see The Times History of the War in 
South Africa, The name itself (Dutch for “ Look-out Hill Ls 
fairly common as a place-name in South Africa. 

SPIRAL in mathematics, the locus of the extremity of a line 
(or radius vector) which varies in length as it revolves about a 
fixed point , (or origin). Here we consider some of the more 
important plane spirals. Obviously such curves are con- 
veniently expressed by polar equations, j.e. equations which 
directly state a relation existing between the radius vector 
and the vector angle; another form is the “/>, r ” equation, 
wherein r is the radius vector of a point, and p the length of the 
perpendicular from the origin to the tangent at that point. 



geometrically; this definition leads to an equation d the form 
r=AflR®, where « is the base of natural logarithms and A, B are 
constants. Antrther definition is that the tangent makes a constant 
angle (a, say) with the radius vector; this leads to ^ = r sin a. This 
curve has the property that its positive pedals, inverse, polar 
reciprocal and.cvolutes are all equal equiangular spirals. A group 
Of spirals are included in the '^parabolic spirals “ given by the 
equation the more important are the Archimedean spiral, 

f ‘^aB (fig. t) ; the hywrbolic or reciprocal spiral, r =2=®^-* (fig. 3) ; and 
the lituus, r 1 (fig. 4). The first-named was discovered by Conon, 
whoso studies were completed by Archimedes. Its '* p, r ** equation 
is p f«)^ and the angle between the radius vector and the 

tangent equals the vector angle. The second, called hyperbolic on 
account of the analogy of its equation (polar) to that (Cartesian) of 
a hyperbola between the asymptotes, is the inverse of the Archime- 
dean. . Its /), f equation is a-*, and it has an asymptote 

at the distance a above the initial line. The lituus has the initial 
fine as asymptote. Another group of spirals — termed Cotes*8 spirals 
— appear as the path of a particle moving under the influence of a 
fientx^ force' vapring* as the inverse cube of the distance (see 
Mechanics). Their general-equation isp-«=: Ar-'*-if-B, in which Aand 
B can have any values. If B=so, we have p^rtJK, and the locus is 
the equianfehlat spiral. If A i we have p-* -}-B, which leads 

to the equation fB s* tfJB, i,e, the jreclprdcal spiral. . The 
more general investigation is as fcfllbws : Writing u ^ f-* we tiavc 

B, and since p-t «= t<a -}- {dufdB)^ (see iNnNfrtfsmAX 
CAtcuiv^), ^hen ‘Aa‘4-B=*tf“-f-'{dfVd$)*, i.e. 

The right-hand side mav he written as C* (a* 4- C* (#— D*), 
CP m*-^a*) aceordlngas A— i and B dte both positive. A— i . positive 
and B negative, and as A — x negative and B positive. On integration 
these throe forms jdeld the polar equations ti « C sin AD9, u » C 
cos and ^ » C sin Pfl. Of interest is thprwml 
Which gu the circle ^ an a^ymptote injaaditioa to a linear 

Eng- of grass; and so arti^jng tapdrfag 

tS) a pdfat),‘thh aTch^cfuial term (Fr, fiiehe, haL gugh’a,‘,Ger. 


spide) given to the lofty roofs in stone , or wood covered With 
lead or slate, which, prown the lowers of cathedrals^ churches, 
&p. In their origin, as in the church of Thaon m Normandy, 
they were four-sided Toofs of slight elevation, but soon began 
to be features of great importance, becoming lofty, pyramidfi 
generally of octagonal form, and equal fa ibeight eomelimes 
to the towers themselves. Tlve junction, however, of an octa- 
gonal spire and a square tower involved a di^stinct architectural 
problem, and its solutions in English, French and German spires 
are of infinity variety. One of the earliest treatments is that 
of the south-w'est tower of Chartres Oathcdral, where, on the 
four projecting angles are lofty spire lights which, with others 
on the four faces and the octagonal ;spire itself, forrp a fine 
composition; at the abbe>^ of St Denis the spire light at each 
angle was carried lon three columns which filled better llie three- 
cornered space at the angles and gave greater lightness to the 
structure; long vertical slits in the spire lights and the spire 
increased this effect, leading eventually to tixe introduction 
of tracery throughout the spire; the ultimate results of this 
we see in the lacc-work spires of .Strassburg, Antwerp, St 
Stephen’s at Vienna, Freiberg, Ulm and other examples, which 
fa some coses must be looked upon as the lours de force of the 
masons employed. In England the spires were far less pre- 
tentious but of greater variety of form. The spire of the cathe- 
dral at Oxford (izaoj is perhiq)s the earliest example; it is of 
comparatively low elevation, of octagonal form with marked 
entasis, and is decorated with spire lights on each face and 
pinnacled turrets at the angles. Those which are peculiar to 
England arc the broach-spires, in which the four angles of the 
tower are covered with a stone roof whicji penetrates the central) 
octagonal spire. In the best examples tiie spire comes down 
on the tower with dripping eaves, and Is carried on a corbel 
'table, of which -the finest solution ,is St Mark’s at Stamford. 
The angles of the octagonal spire have a projecting moulding 
which is stopped by a head just above the corbel tabfa, ^d at 
the top of the broacli is a small niche 'with a figure in it; the 
spire lights are in tliree stages alternately in tJie front and dia- 
gonal faces. At St Mary, Kelton, and St Nicholas, Walcot, 
are similar designs. JSeen, however, on the diagonal, the void 
space at the angles of these broach-spires is noticeable, so that 
an octagonal pinnacle was erected, of which the earliest example 
is that of the catheckal at Oxford, wliere the broach was of yery 
low .pitch. Of later date St Maxy’s, Wollaston, All Saints, 
Lcignton Buzzard, and St Mary’s, Witney, are good examples. 
As a rule the broach penetrates the octagonal spire about one- 
sixth or one-seventh up its height, but there is one fastance in 
St Nicholas, Cotsmere, fa Rutlandshire, where it rises nearly 
Imlf the way up the octagonal spire. When the parapet or battle- 
ment (the latter jbeing purely decorative) took the place of the 
dripping eaves,, the broach disappeared, and octagonal turrets 
occupy the corners, as ,fa St Peter’s at Kettering and.Ojundle, 
Northainptonshjre, and .in All Safats, Stamford, Lincolnshire. 
The next combination perhaps followed from thisi; fa order to 
connect the angle tower or pinnacle with the spire, a flying 
buttress was thrown across, thus filling the gap between them; 
of this St James’s, at Louth, in Lincolnshire, may be taker! as a 
fine type; it belongs to the Perpendicular period and is further 
enriched with crocKets up each angle of the spire; the same 
is found m St Mary’s, Whittlosea, Cambridgeshire. At St 
Michael’s, Coventry, the lower part of the octagonal spire 
is made vortical with a battlcmchted cresting round, it., In St 
Patrick's, Patrfagton, Yorkshire, the lower part ol the spire, 
which otherwise iis plain, is enclosed with an open gallery like 
the Otestlng of a crown. SomtetJmes the upper storey of the 
tower. is made octagonal, and is set back so as to aUQW of a 
passage round with parapet or battlement, as at St Mary’s, 
Bioxfami,!St Peter and St Paul, Seton, xmd St Mary, Castlegate, 
York. xpoSt importtoit groupings are t^oSe which farmount 
th(e'tb>;ew oj the £bgli 4 (h dathedralsjj aS,JU<ibfiel4 sqqwe turrets 
of jfage sizc'wHh.tmly c^keted ^naclesj at.t’atecborough, 
a peculkr buitinot ^)!ipy azrangexmnt '^here a ikfty 'imre 
covttTs oyer the buttress [betwctStt imglo'tuttct anjd's^ and at 
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Salisbury an octagonal pinnacle at the angle and a triangolar 
spire light agadnst the sphre. The happiest embination of all^ 
however, is perhaps the spire of St Mary’s^ Oxford, with three 
ranges of angle niche«groups ^set one behind the other, forming 
with the centre spire a magnificent cluster of spires; the niche 
gables atnd pinnacles are all enriched with crockets and the ball 
flower in tlM arch mouldings. 

Reference has already been made to two of the French spires, 
at Chartres and St Denis; there is nothing like the diversity of 
design in France, however, when compaifbd with those in 
England^ and there are but few on the grossing of nave and 
transept; the towers were built to receJ^^C tem,*«Ls at iimiens, 
Reims and Beauvais, but for some reason not caifaed above the 
roof, possibly from some doubt as to' the expediency , of lilsing 
stone lanterns and spires of great Weight on the four j^rs of 
the crossing; on the other hand tbOir places were tajoiti by 
copistnictions in timber covered with lead, of immense height 
and fine design. There was a 1 3th-ccntury fliche on the crossing 
of Notre-Dame, Paris, taken down soon after th^ beginning 
of th^.jpth century, of which the existing example by Viollet-le- 
Duc IS a copy- The same fate befell that over the Sainte 
(’hapello, Paris, being reconstructed about 1850 by Lassus. 
The flSche at Amiens, though of late date (c, 1500), is still in good 
preservation and is a remarkable work; above the ridges df 
the roofs of nave and transept, and octagonal in plan, are two 
stages, the upper one set back to allow of a passage round, and, 
above the cresting of the latter, a lofty octagonal spire with 
spire lights eit the base on each side, crockets up the angles, 
and other decorations in the lead work with which it is covered. 
Including the vane, from the ridge of roof the height is 182 ft. 
Of timber filches covered with slates there are many examples 
in the north of Fconce, those at Orbais (Marne) and the abbey 
at Eu (Seine Inf^rieure) being the best known. Returning to 
stone spires, those on the west front of St Stephen’s, Dien 
(Abbaye-aux-Hommes), arc good examples with lofty octagonal 
turrets and pinnacles at west angle and spire light between, 
and aiflong others are those of St Pierre at Caen, Senlis, Cou- 
tances, Bayeux, and many others in Calvados, and at Soissons, 
Noyon, and Laon in Picardy. One of the most beautiful spires 
in France, though of late date, is that of the north-west tower 
to Chartres Cathedral, In the south of France, in the Charente 
and P^rigord, the stone spire takes quite anothfer form, being of 
much less height, of convex form, and studded with small sc^es, 
giving somewhat the appearance of a pine cone; with small 
pinnacles also with scales, and carried on a group of shafts at 
the angles of the tower. The west tower of AngouliSme Cathe- 
dral, the central tbwers of Saintes Le Palud, and Plassac in the 
Charente, and the tower of St FVont, P^rigueux, and Brantdme 
in P^igord, have aV spiresrif this kind, of which a small example 
cro\^s the Lanteme dcs Morts at Cellefrouin. Hie Gennon 
towers arq generally covered with roofs only, of varied form, 
but at Ulm, Sttassburg^ . Freiburg and Cologne is a temalkable 
series of traceried spire$%i. stone, of great elaboration and low- 
ing great masonic abiliQ;, but^vOnting in repose and solidarity, 
and the same applies to t]!W»tpire.at Antwe^; In Spain there 
are not many examples of note, the^spire at Burgos Bursting 
in its outline and want of height the influence of the Ptogordian 
spires, and that at Salamanca the influence of those in the north 
of Ftance. 

Looking upon the spire as the crowning feature of a tower, 
those df the Renaissance period must be included here, thou^ 
as a compromise they are often termed steeples.” Of these 
the finest and most varied are those by Wren in London^ among 
which that of Bow Church and St Bride’s^ Fleet Street, are the 
best known, Idle former with two stages of lanterns with 
tached columns round, and the latter Octagon^ on pbui wf^ 
five stages, set one behind the other, with arches ki centfo of 
each face and pilasters at the angles; St Antholb, now de-> 
stvoyisd) was the oiify example based on a Gothic >^totype; 
it donsisted of an octagonal spire with Renaissance epM l^fnts 
and angle flnials ^resting on the upper octagonal storeys 'Of the 
towdr. St lilargaiet PatOens sebewhat M^xnbles^'h^ 


tower has a balustrade round and the angle pinnacles are in the 
form of oWiks, a favourite RcUaisiancc interpretatidrt VOf the 
Gothic flhial, which is found in dtner diilrches, as in those of 
St toartliis-m-the-Ficlds by Gibbs and St Giles-ifi-tihe^Fieids 
by HitcrortV Hawksmoor apparently based his spire of St 
Geor^% Bibomsbury, which consists of a scries of lofty steps, 
and w darned with a statue of Geoigfc L, on that of the 
mausoleufll^' iat Halicarnassus. In France, Italy and Spain, 
lanterns usually terminate the towers. The spire of the Seo 
at Saragossa in design somewhat resembles those of Wren, 
bein^ne of the few examples worth noting. (R. P. S.) 

SratS LIGHT (Fr. lucame)^ the term given to the witidows 
in spire which are found in all periods of English Gothic 
pchitecture, and in French spires form a very important feature 
in the composition. There is an early example in the Spire of 
the cathedral at Oxford ; they are not glazed, and have occasion- 
ally, if of large size, transoms to strengthen the mullions. 

SPIRSS (Ger. Speyer or Speier), a town and episcopal see 
of Germany, capital of the 'Bavarian palatinate, situated on the 
left bonk of the Rhine, at the mouth of the Speyerbach, 16 m. 
S. of Mannheim by rail. Pop. (1905), 22,823. Tfle principal 
streets are broad but irregular, and the general appearance of 
the town little corresponds to its high antiquity, owing^to the 
fact that it was burned by the French in 1689. The only impor- 
tant ancient building that survived the flames is the cathedral, 
a very large and imposing basilica of rod sandstone, and one of 
the noblest examples of Romanesque architecture now extant. 
Beyond the general interest attaching to it as one of the old 
Rom^esque churches of the Rhineland, Spires Cathedral has a 
peculiar importance in the histoiy of architecture as probably 
the earliest Romanesque basilica in which the nave as well 
as the side arcadeswas vaulted from the first (see Architecture : 
Romanesque in Germany), Built m 1030-1061 by Conrad II. 
and his successor, this church has had a chequered histoiy, 
its disasters culminating in 2689, when the soldiers of Louis XI v- 
burned it to the bare walls, and scattered the ashes of the dght 
German emperors who had been interred in the king’s choir. 
Restored in 1772-2784 and provided with a vestibule and facade, 
it* was again desecrated by the JVench in 2794; but in 28^6-1853 
it was once, more thoroughly restored and adorned in the interior 
with gorgeous frescoes at the expense of the king of Bavaria- 
The large cathedral bowl (Domnapf) in front of the west facade 
formerly marked the boundary between the episcopal and 
municipal territories. Each, new bishop on his election hkd to 
fill the bowl with wine, while the burghers emptied it to his 
health. The heathen tower to the east of the churchy bn founda- 
tions supposed to be Roman, was probably part of the town- wall 
built in 1080 by Bishop Rudger. Of the Retsdier, or imperial 
palace, so called because built after the model of the Hradschin 
at Prague, only a mouldering fragment of wall renaUns. It 
was in this palace that the famous Diet of Spires met in 1529,. at 
which the Reformers first received the name 6{ Protestants. 
The Altpdrtel {alia porta), a fine old gateway of 2246^ is a relic 
of the free imperial city. Among the modem liuildingi^ are 
several churches and schools, a museum and pictuife ga’^ry, 
&C. Spires, although rebuilt in 1697^ has never recoveted from 
the injuries inflicted by the French in 2689. Its trade is m- 
signififeant, although it still has a free har^ur bin the Rhine, 
Its manufactures include doth, papet, tobacco and ci^rs, sugar, 
sugar of leadj vinegar, beer and leather. Vines and tobacco 
are ^own in the neighbourhood. 

Spires, known to the Romans as Au^ta f^ernetumpt Nemetae, 
and to the Gadls as Neviomagus^ is one Of the oldes^t towns (m the 
Rhine. The modem name appearS‘firtt under the, fo^ of 
Spba; about the 7m feentury. Captured’ b^ Iblfus Cieiah in 
47 it was rfepmtedly destroyed by the barpani^ Kbmes in 
the*'first few centuries of the. Christian era.’ Thfe.-tfiwnVhad 
become an episcopal seat in^ the! 4th centu^.; Birt hkthcttisrti 
super<^ed, and ^e.pteseht bishoptic dates ftbtn dxo, ]jti'83o 
Sjnta beoasmepart o^iheFrartkiskEmp^*^lith^^ehK^ 
a “ paiatiuin’**^here; anld it 'ims espdjiaily faVourra fy 
imperial house. The contentlons betwem the'MsHbps aha the 
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citizens were as obstinate and severe as in any other city of 
Germany. The situation of the town opposite the mouths of 
several roads through the Rhine valley early fostered its trade; 
in 1394 it rose to be a free imperial city^ although it owned no 
territory beyond its walls and had a population of less than 
30,000. It enjoyed great renown as the seat of the imperial 
supreme court from 1527 till 1689; it was fifth among the free 
cities of the Rhine, and had a vote in the Upper Rhenish Diet. 
Numerous imperial diets assembled here. From 1801 till 1814 
it was the capital of a department of France; but it was restored 
to Bavaria in the latter year. By the Peace of Spires in 15^ 
the Habsburgs renounced their claims to the crown of Sardinia. 

SPIRITS.^ The original meaning of the word spirit (Lat, 
spirittis, from $pirare) was wind in motion, breath, the soul, and 
hence it came to denote that which gives life or vigour to the 
human body and other objects, and it is, therefore, synonymous 
with everything eminently pure, ethereal, refined or distilled. In 
popular chemical nomenclature the term spirit ” in its former 
sense is still occasionally encountered, for instance, “ spirits of 
salts ” for hydrochloric acid. The spirits of the British Phar- 
macopoeia {e.g. sp. aetheris nitrosi; sp, chlorofortni ; sp. cam- 
phorae) are solutions of various substances obtained either by 
distilling these with, or dissolving them in, tlie rectified spirit 
of the Pharmacopoeia, which latter is pure alcohol with 16 % 
by weight of water. 

In the modern sense, spirits may be broadly defined as the pro- 
ducts resulting from the distillation of saccharine liquids which 
have undergone alcoholic fermentation. Spirits of wine means 
rectified spirit of a strength of 43 degrees over proof and upwards. 
By rectified spirit is meant spirit rectified at a licensed rectifier’s 
premises. Proof spirit, which is the standard spirit of the 
United Kingdom, is legally defined (58 Geo. III. c. 28) as a 
spirit which at 51® F. weighs exactly twelve-thirteenths of the 
weight of an equal volume of distilled water. The strength of 
proof spirit at 60° F. — the temperature now generally employed 
for official cal::ulations — is now officially regarded as being 
equal to a spirit containing 57-06 % by volume, or 49*24 % by 
weight, of absolute alcohol. Spirit which possesses a greater or 
smaller alcoholic strength than proof is described as being 
so many degrees over or under proof, as the case may be. The 
strength is legally estimated by Sykes’s hydrometer, which was 
legalized in 1816 by 56 Geo. III. c. 40. The degrees ** over ” 
or “ under ” proof as ascertained by Sykes’s hydrometer are 
arbitrary percentages by volume of a standard spirit contained 
in the spirit under examination. This standard spirit is proof 
spirit. For example, by a spirit of strength 75*25 degrees over 
proof (absolute alcohol) is meant a spirit of such a strength 
that 100 volumes of the same contain an amount of spirit 
equal to 175*25 volumes of the standard (proof) spirit. A 
spirit of 25 degrees under proof is one of which 100 
volumes contain only as much alcohol as do 75 (i.e, 100 — 35) 
volumes of proof spirit. According to Nettleton, “proof 
^irit ” would appear to be the outcome of an attempt to pro- 
duce a mixture of pure alcohol and water, containing equal 
weights of the constituents. The term “proof” probably 
originated from a rough test for spirituous strength formerly 
employed, which consisted in moistening gunpowder with the 
spirit and applying a light. If the gunpowder did not ignite, 
but the spirit merely burned away, the spirit was regarded as 
being_jander proof, ue. it contained so much water that the 
gimpowder became moist and refused to deflagrate. The ba-sis 
of the stan^rd of other countries is almost invariably the unit 
• volume of absolute alcohol, the hydrometers, or rather “alcoholo- 
meters -such as those of Gay-Lussac and of J. G. TrAlles— 
employed indicating the exact quantity of alcohol in a mixture 
at a standard temperature, in percentages by volume. In the 
United States the term “ proof ” is also employed, uAmerican 
proof spirit being a spirit which contains 50 ^ of alcohol 
by i^ume at 60® F. America “ proof ” spirit is, therefore, 
considerably weaker than, British “ proof.” Allowing for this 
difference and also for the fact that the American standard 
, ^ For the sense of disembodied persons, see Spiritualisii. 


gallon (which is really the old English wine-gallon) is equal to 
0*833 of an imperial gallon, the American “proof” gallon 
roughly equals 0*73 of a British proof gallon. 

HistorieaL— The BTt of distillation, more particularly the 
preparation of distilled alcoholic fluids for beverage and medi- 
cinal purposes, is of very ancient origin. It is probable that 
the art of making spirits was well known many centuries before 



Fig. I. — Ancient fonn of Still, Fig. 2. — Ancient form of Still, 

used in China. used in Central India. 

the advent of the Christian era. According to T. Fairley, the 
Chinese distilled liquor “ sautchoo ” was known long before 
the Christian era, and “ arrack ” marU in inAia nf a Aata i>c 
remote as 800 b.c. Aristotle in 
his Meteorology (lib. ii. ch. ii.) 
says “Sea-water can be rendered 
potable by distillation : wine 
and other liquids can be sub- 
mitted to the same process. 

After they have been converted 
into humid vapours they return 
to liquids.” There is, on the 
whole, little doubt that spirits 
were manufactured in Egypt, 

India, China, and the Far East 
generally, as far back as 2000 
B.c. Figs. 1-4 (from More- 
wood’s Inebriating Liquors, 
published in 1838) show very ancient forms of stills in use in 
China, India, Tibet and Tahiti. 

As far as can be ascertained the oldest reference to the pre- 
paration of a distilled spirituous liquor in the British Isles 
is contained in the 
“ Mead Song ” written 
by the Welsh bard, 

Taliesin, in the 6th cen- 
tury. He said “ Mead 
distilled I praise, its 
eulogy is everywhere,” 

&c. (Fairley, The . 4 na- 
/y5/, 190S, p. 300). The 
same authority points 
out that the knowledge 
of distillation in the Fio. 4.— Ancient forni of Still, used 
British Isles was inde- Tahiti, 

pendent of the art of distillation from wine, seeing that distilla- 
tion from grain was known in Ireland befenre the art of making 
wine came to Europe. An Irish legend states that St Patrick 
first taught the Irish the art of distillation ; but, however 
that may be, it is certain that at the time of the first 
English invasion of Ireland (1170-72) the manufacture 
of a spirit distilled from grain (i.e, whisky) was known to 
the inlmbitants of that country. It. is probable that grain 
spirit was first prepared in the Far East, inasmuch as a spirit 
distilled from rice and other grains was made in India b^re 
the Christian era. The establishment oif regular distilleries 
in England appears to date back to the reign of Henry VHl., 
and th^ are said to have been founded by Irish settlers 
who came over at that time. It is difficult to . obtolki eilcact data 



Fig. 3. — Ancient form of Still, 
used in Tibet. 
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regarding the origin of the distilling industry in Scotland^ but^ 
as Fairley 8a3rs, it is probable that distilling was carried on there 
almost as early as in Ireland. At the time of the Tudors Scotch 
whisky was held in great repute in England. The production 
of a spirit from wine {i.e, brandy) appears to have been known 
in the 9th century ; but, according to Morewood, the first attempt 
at the distillation of wine in France is attributed to Arnaldus de 
Villa Nova, in the 13th century. As a manufacturing industry 
the distillation of brandy in France began in the 14th century. 
The history of the spirit industry in the United Kingdom is, 
as Nettleton has well pointed out, inseparably connected with 
questions of taxation. According to one writer, it was not until 
x66o that an excise duty was first imposed on the consumption 
of spirit (“ aqua vitae ^*) in the United Kingdom, but it appears 
pro^ble that the industry generally was taxed in one form or 
another in the reign of Elizabeth, when it first began to assume 
considerable importance. No record, however, of the quantity 
of spirit on which duty was charged was kept until 1684. In 
that year duty was paid on 527,492 gallons. At the end of the 
century the consumption reached x, 000, 000 gallons, and in 1745 
it had risen to a quantity equivalent to about 5,000,000 gallons 
at proof. Cromwell imposed a tax of 8d. per gallon, but this 
was soon lowered to 2d. In 1 751 a tax equivalent to is. per proof 
gallon was imposed, and in 1766 this was further increased to 
as. After this various changes and complex methods of assess- 
ing the duty were introduced (see Nettleton, The Manufacture of 
Spirit^ Marcus Ward, 1893) until, in more modem times, a more 
rational and uniform system was introduced. 

Conditions of Manufacture.^Tht principal act now governing 
and regulating the manufacture of spirits and the working of 
distilleries in Great Britain is the Spirits Act of 1880. The 
provisions of this and of the other acts bearing on the subject are 
exceedingly numerous and complicated, and, therefore, only a 
few of the chief points can be set forth here, so that an adequate 
appreciation may be gained of the arduous and rigid conditions 
under which the spirit manufacturer is, in order to ensure the 
safeguarding of the revenue, constrained to ca^ out his opera- 
tions. A distillery must not, without permission, be carried on 
at a greater distance than half a mile from a market town, nor 
may It be situated within a quarter of a mile from a rectifying 
establishment, A distiller must give notice of the erection of 
new plant or apparatus, of the time of brewing, of the removing 
of sugar from store or of yeast from wort or wash, of the making 
of ** bub, ” of the locking of the spirit receiver supply pipe, &c. 
He may use any materid he pleases, provided tlit the gravity 
of the wort can be ascertained by the sacdiarometer, but he may 
not brew beer nor make cider, wine nor sweet wines. When 
the worts are collected in the wash-back (fermenting vessel) 
a declaration must be made at once, specifying the original 
gravity and the number of dry inches remaining in the 
back. At the end of every distilling period a return must be 
delivered showing {a) the quantity of brewing materials 
used, (b) the quantity of wort or wash attenuated and distilled. 


out of store, the number and size of vessels, the locking of the 
latter, and the painting of the pipes carrying various liquids 
in certain colours. The methoite of assessing the duty are three- 
fold, and whichever of these methods gives the highest return 
is the one adopted. The first is the “attenuation charge.** 
This consists of levying the charge due on one gallon of proof 
spirit for every hundred gallons of worts collected and for every 
five degrees of attenuation observed, the latter being calculated 
by taking the difference between the highest specific gravity of 
the worts and the lowest gravity of the wash after complete 
fermentation. Secondly, there is the “ low-wines charge,’* 
calculated upon the bulk-quantity at proof-strength of the low 
wines produced by the distillation of the wash; and lastly, the 
“ feints and spirits chaige.** This is the method usually 
adopted, as it generally gives the highest results; it is 
assessed on the number of bulk gallons at proof of the feints 
and spirits produced by the final distilling operations. The 
duty, which was fixed at los. per proof gallon in i860, remained 
at that rate until 1890, when an addition of 6d. was made, but 
a further increase to the like amount made in 1894 was remitted 
in the next year owing to the unsatisfactory results obtained. 
The rate remained at los. 6d. until 1900 when it was raised to 
IIS., a further increase being made in 191^x910. 

Legally, the word “ spirit *' implies spirit of any description, 
and Si liquors, mixtures and compounds made with the same. 
In the same way plain spirit is any British spirit which has not 
been artificially flavoured, and to which no ingredient has been 
added subsequent to distillation. 

The extremely severe and inelastic provisions of the acts 
governing the manufacture of spirit in the United Kingdom 
have proved to be a very serious impediment to the develop- 
ment of the spirit industry on modern lines, and have placed 
the British manufacturer at a considerable diudvantage as 
compared with his foreign competitors. There is littk doubt 
that the enormous revenue derived from the spirit industry 
could be adequately safeguarded in a manner more consistent 
with the development of the industry on sound commercial 
and technologicGd lines than it is at present. 


Production ar^ Consumption , — ^The production of spirit in -the 
United Kingdom amount^ in 1907 to roughly 50,000,000 proof 

S allonsj the consumption to a gallon per head of population. In the 
ocade 1^0-1890 tne quantity of spirits distilled remained practi- 
cally stationary at about 40,000,000 gallons, but during ^ ton ireais 
1890^1900 there was a rapid increase, the maximum being attained 
in 1898, when nearly 64,000,000 gallons were produced. A pomt 
had then been reached at which the production had considerabty 
outstripped the consumption, due in part to the desire of the spirit 
trade to meet tlie increased demand for “ matured ** spirits, imd in 
part to the fact that an excessive amount of capital had, owing to 
the increased popularity of Scotch whisky, bera attract to the 
distilling industry. This over-production led to a vast increafe in 
the quantity of spirit remaining in warehouse. In 1906 productim 
and consumption were about equal, and the quantity of qnnt m 
warehouse represented roughly a five years* supply. 

The following figures regarding production, consumption, duty, 
&G,f need no explamstion 


United Kingix>m 

X. Statistics regarding Home-made Spirits, 


Year. 

Total quantity 
distilled 
(proof gallon). 

Total consump' 
tion of pot- 
able spirit 
(proof gallon). 

Consumption of 

tion (protJ^loxi). 

Blurts 
(proof gallon). 

Retained for 
methylation 
(proof gallon). 

Remaining in 
warehouse 
(proof gallon). 

Duty paid 
(Exciae). 
if 

1895-1896 
1898*1899 
1900*1901 1 
1903-X904 

Z905-X906 

1906*1907 

49.3*4.875 

83.437.884 

37,020.847 

51,816,600 

49,214,165 

503x7.908 

31,088.448 

34.334.084 

36,703.728 

34 ,xo 3 ,ixx 

32,486,958 

Sa,5ix,3x6 

079 

a'85 

089 

0’8o 

0-75 

074 

4 .» 54.883 

5,090,290 

5 , 773 . 7 x 8 

6334.971 

7.049.798 

7.34X.077 

3,838,082 

4.78X.369 

5.070,7x3 

3.054.586 

5.663.429 

6,055,285 

114,1x0, 70X 
I 5 X. 73*.539 
x6x,502,829 

x67.x55.504 

X63.5x9.957 

161,648.409 

16,380,134 

17.967.14* 

20,124,003 

18,667,818 

17.765.33* 

* 7 . 745 . 1*5 


(r) the quantity of spirits produced at proof-strength, and (d) the 
quantity of “ feints ** remaining. Regulations also exist with 
regard to the amount of “ bub ” (see below) that may be added 
to the worts, or thequantity of yeast that may be removed from 
the wash, conoernuig the time permissible for drawing over 
spirit at the various stages^ to placing in and taking spirit 


The importation of foreign potable spirits into the United King- 
domhas &Uen of! matoriaUy since x8;o-x87^during v^ichpiriod it 
stoodat 16,000,000 to 17,000,000 gallons. Th» la ohiefiy dje to toe 
dectooeea ooneumtotion of brimdy, and, to a wnaUw exteniL to the 
ditoinfshjn g importance of rum and other foreign spirits. The irost 
remarkable change in tolo Connexion is in toe case of foreign methyl- 
ated spirit. At one time {1891) the quantity of this article imported 
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<• SiAtisiks^ figM’iing Imported SpirUt, 


Year. 

Total importfl 
(proof gallon). 

Consumption 
per head of 
population 
{proof gallon). 


Nature of spirits 
(proof gallon). 

Retairned for 
methylation. 

i 895-1896 

to, 82 1,518 

O ‘20 

J 

'Rum , . 6,217,469, 
Brandy . . 2,668,616 

91.990 

1902-1903 

13,130, i8e j 

0*20 

1 

Other sorts, r.935,433 
‘Rum. . . 6,7x9,452 
Brandy . . 3,081,525 

/tza^oox 

2905-1906 

8,228,435 j 

o*z6 

1 

j 

Other sorts. 2,617,090 
'Rum . . . 4.879,958 
Brandy . . 2,456,773 

ifil. 

1906-1907 

8,129,503 ' 

0*17 

1 

Other sorts . 891,704 

■Rum ♦ . .• 5 . 1 ^ 0*345 
Brandy . , 1,942,415 

nil. 




Other sbrt^. 1,076,743 



was almost equal to the amount manufactured in the United King« 
dom, the figures being 1,99^^782 gallons for t|ie home produce and 
1,456,108 for the foreign. For various reasons-^chicny owing to 
the 8utta?t of 4tl. per gallon on all fort'ign spirit — the quantity 
import has gradually dwindled away, and at the present time is 
praotlqally negligible. The princip^ spirit-producing countries 
are Russia and Germany, the united States coming next, and then 
Franco, Austria and the United Ki^dom in succession, followed by 
Hungary, Holland and Belgium. The following are the figures for 
1905 

Proof gallons. 

Russian Empire • 161,366,000 (1904) 

Germany 146,014,000 

United States 125,042,000 

France 160, 584)000 

Austria , v . . . * 55.682,000 

United Kingdom .... 48,5ao,ooo 

Hunganr 40,216,000 

Hollandf 13,552,000 

Belgium ... . . 11,924,000 

If we except Canada and the Cape (which maJee roughly 
6^000,000 ana 1,500,000 gallons respectively), the production 

of tlie British Empire, apart from the United Kingdom, is v^ 
small. British Guiana exports 3^000,000 to 4,000,000 and Jamaica 
about 1,500,000 gallons of rum. 

Wth regard to the consumption in gallons per head, Benmarit 
stands first with 2 ‘4, then ioMows the Austro-Hungazian Empire, with 
i« 98, Germany with 1*43, Holland with the same figure, France 
with l^^y, Sweden with 1-36, the United States with i •26,’ Belgium 
with i*io, and last the United Kingdom with o’gi. The consump- 
tion !n Russia is aboiit equal to that of the United Kingdom. The 
figures given are for the year 1905. In the British colonies Western 
Australia comCs first with a consumption per head of 1*33 gallons; 
and then in order Queensland, 1*32 gallons; Canada, 0*94 gallon; 
New South Wales, 0*77 gallon; New Zealand, 073 gallon; victoria, 
o' 64 gallon; the Cape, o*68 gallon; and South Australia, o'47 gallon. 
Of ttie spirits qistilled in the United Kingdom, Scotland produces 
roughly one h^, England and Ireland about one quarter each. 
Although the number of distilleries in England and Ireland has 
varied but little of recent years, the number in Scotland increased 
from t2o in iflBo to 161 in 1899. In rgofi the actual numbOrt were— 
Gotland. 150; Ireland, 28; England, 8. The apparent anomaly 
between the number of distilleries and the quantity of spirit produced 
in dificrent psurts of the kingdom is explained by the fact that the 
great' majority of the distillories in Scotland and Ireland aie small, 
pot-still aistilleries, whereas tlic English worits are all of considerable 
capacity. It is difficult to arrive at any satisfactory figure with 
regard to the amount of capital invested in British and Irish distil- 
leries, bnt it probably exceeds twenty millions. 

Illicit distillation has almost coased to exist in Great Britain, but 
in Ireland the number of annual seizures under tins heading is still 
considerable. In I9o6-]1907, out ofi a total of 974 detections and 
seizures, ^8 were in Irelwa. 

The spirit produced in the United Kingdom is made almost 
exeteshrm from malt, umnalted grain (chiefly maize, rye, barley, 
wheat alim tilts} and molasses. The relative proportion of malt 
to has Shown a dight tendency to increase during 

' the past tt^enty years, but the quantity of molasses employed has 
increased 'very Imgoly in the same period, owing maiiily to the 
fact that home-made spirit has largely dtimlaced the foreign article 
for several iadUHtrial purposes and parifimUrly for mCtnylation. 
The est ima te d q ua nt iti es at the various materiimi employed in 1883 
and 29^ respectively were as under ; 



Mailt (quartart).. 

Unmaltedgttdh 

(quarten)^ 

Molasses arid! 
sugar (cwt.). 

I.. " 

1 : 

j 

Mi*. *99, 1 

i,0S4.^* 
r, 090,286 



With nsgard to the materials ' enplogredi 
in the xnanufactuie of spirits in France, 
roughly 80-90 % now consist of maize ‘(and 
other starchy substances), beetroot and 
molasses, wK^eas in 1840 nine-tenths of 
the aleqhol produced was derived from the 
grape and other fruits. This change is due 
in part to the. ravages of the oTdium disease 
(1850-1857) hud the phylloxera (l876-i'89o), 
which destroyed an immense number of 
vines, but chiefly to the increased dethandi 
for commercial spirit in the arts and manu- 
factures, and also to the improved methods 
for Obtaining a high-class spirit from prac- 
tically any starchy or saccnarine material. 
In Z905 the number of alcohol units (the 
unit B zooo hectolitres of pure alcohol) 
distilled from maize and other starchy 
materials was 589, from molasses 516, from 
beetroot 1002, from wine, njldw, lues and 
fruits ,499. In Germany tou^ly 75 % of tihe spirit .martufactuied 
is derived from potatoes. In 1905 the total spirit distilled 
amounted to 3786 units (of 1000 hectolitres of pure alcoho^, of 
which 2877 Tinits were obtained from potatoes, 765 units from 
grain and 144 units from molasses and other material. In Russia 
spirits are distilled chiefly from potatoes and ryo, in the United 
States from maize. 

Matmfucture. — The manufacture of spirits consists broadly 
in converting starchy or saccharine matter into alcohol, the 
latter product being ’’subsequently separated, concentrated 
and rectified. When spirits are made from a purely sacchwine 
material the process of conversion into aldohod is a relatively 
simple one, but where farinaceous raw products ore employ^ 
it is primarily necessary to transform the starch contained in 
them into sugar. The main varieties of spirits manufactured 
from sugar, or from sugar-containing materials, are ; — 

SUGAR-DKRIVED SPIRITS 
Raw Material, Product, 

Wine. Brandy. 

SugaiMiano and cane molasses. Rum. 

Beetroot ; beet molasses. Industrial alcohol. 

Occasionally wine, cider, perry and cane rnolasses are al^ 
deployed for making either plam potable spirit or industrial 
alcohol, and at times cane molasses (chiefly obtained from 
Cuba and the West Indies) arc used somewhat extensively in 
England for the manufacture of plain spirit. Occasionally, also, 
plam potable spirit is derived from beets, but rarely from beet 
molasses, the spirit derived from the latter being, somewhat 
difficult of rectification. 

The chief spirits derived from starchy materials, and their 
corresponding raw materials, are as follows : — 

STARCHrDBRJVEO SPIRITS 
’Raw Material. Product. 

oats, wheat and maize. . , .1 alcohol. ^ 

Potatoes Indusrii^ aloohol. 

A. Spirits derived from Saccharine Materials. — ^The manu** 
facture of the finer brandies, such as those of Cognac, is, as far 
as the processes involved are concerned, by no means Brandy. 
a complex matter^ The excellence of this class of 
spirit is due mainly to the rbnrnrtpr of the wine em pl oyed 
and to the great experience of the distillers in selecting and 
blending the raw materials and finished products. The 
character of the wine is, of course, chiefly due to the 
peculiar soil and climatic conditions, and in some de gr ee to 
the metiiods of cultivation. The latter, it may b® added, 
have since the reconstitution of the Charentc vineyards 
subsequent to their partiid destruction by the phylloxera 
(see Brandy) been much improved^ the prerphylloxera 
days the vineyards were planted and cultivated in a' very tough 
and ready fashion, without any attempt at regularity of planting. 
The result was that the vines spread practically tturestrained 
i« every and any direotioni In consequence there was a great 
irre^wlarity of mrowthv ffeeble and hardy plants bediq} Itouad 
side by side, and theyield waspoor. In vineyards. comstnicted 
in (he modem* styfe the vines' are planted in' regular tor«^ 
and? the boshes are, with a view to draining regolar nnd vapid 
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ripening; methodically supported by wire. The wines pro- 
duced by the Charente vineyards are of a light (white) character 
and possess no marked ” bouquet/* but they nevertheless 
produce a spirit of a peculiarly fine and delicate character. It 
is remarkable that the fuller and more aromatic wines of the 
Gironde and of Burgundy^ for instance^ are not so suitable for 
the manufacture of brandy as the relatively poor growths of 
the Charente. The apparatus employed for the distillation of 
the fine Cognac brandies is generally* of a very simple pot- 
still type. Fig, 5 depicts the still-room of a Charente distil 



Fig. 5. — Old Cognac Pot-still. 

of former times, and fig. 0 shows one of Messrs MartelFs 
distilleries in Cognac, equipped on modern lines. It will be 
seen that, in principle, there is very little difference between 



Fig. 6. — Modem Cognac Pot-rtill. (Marten & Cov) 

the two sets of plant, the reason being that experience has 
shown that for wines producing the finest brandies, the simplest 
form of still is also the best. For the distillation of wines not 
of the highest quality (from the brand;^ distillers* point of view) 
more complicated apparatus is employed, as , the spirit froiri 
these wines must be more highly rectified thafi is the case with 
the finest brandies. Broadly speaking, it may be said that thq 
type of still is suited to the production In the . most economical 
manner of the best spirit to be obtained from, the wine of a 
particular district. In Cognac, brandy is generally, hht not 
universally, made W the ** brouillis et repasse *’ syst^im this 
being a double di^ti&ltipn in a simple 'j)ot-still. The stUls are 
(compared with whisty ppt-stillsj veiy small, hdldin^ t6\ 
one nvihdred g^lons, ami the distillation co^ucteid . 
slowly and owefully, Ifisting a,bout eight hours. ’ Sohietimes ^ 
whole of the spirit is collect^d'in one receiver (cq^^pohrfing to 


25 to 35% of aicohbl are redistilled, this second 


Ram 


being called the "bonne chauffe*’ or repasse.*' The first 
runnings— which vary in quality according to the quality of the 
wine, the manner of heating,. &c.— are term^ ^ p^uit 
de Cite *’ or tdtes/’ and are separately collected and mined 
with ‘the "brouillis" of the following operation. The 
s^it which next oomes over (starting at a strength of abbut 
80 % and running down to about 55%) is the " occur, " and 
as a whole, marks roughly 66 to 70 % of absolute alcohol by 
volume. The residue m the still is ^en run down to watef> 
and the spirit so obtained, which shows 26 to 25 %, is called 

seconde," and is either mixed with a fresh chaigd of wine or 
rectified separately, the stronger portion being mixed with- the 
" brouillis,** the weaker with a charge of wine (see Brandy). 

There are two main kinds of ruin, namely, Jamaica rum suid 
rum of the type prepared principally in Demerara and Trinidad 
(see Rum). There are two varieties of Jamaica 
rum (fl) the common dear rum, and (J) flavoured, 

or " German ** rum. (a) " Common clear ** rum is prepared 
from a mixture of sugar-cane molasses, " skirtimings ” (the 

scum from the boiling cane juice) and " dunder/* this last 
name being given to the spent lees from previous distillations. 
Previous to use the " skimmings *’ are subjected to acid ferment 
tation either alone or in conjunction with "trash** (crushed 
cane). The wort, which on the average contains about xo to 
15 yo of sugar, ferments very slowly, owing to tho-fact 
that very little yeast — the latter being derived from the cane 
rind — is present. Roughly five to ten days are occupied by 
this operation. At first the fermentation is mainly alcoholic, 
but it rapidly assumes an acid character, owing to the presence 
of a great number of acidifying bacteria derived from the 
" dunder " and " skimmings.*' The distillation of the fer- 
mented Wort is carried out in pot stills heated by fire or steam, 
either of a simple type or provided with rectifiersi In the 
former case two distillations are necessary, the first resultnu 
in the production of a weak alcoholic liquid termed " low wines, 
the second, which consists in a rectification of the low wines, 
producing " high wines ** or strong rum. The other type of 
still is provided with two rectifiers, which are interposed 
between the still and the condensing worm. These areOmiged 
with low and high wines respectively. The first itmningS of 
the still (25 to 40 o.p.) constitute the rum proper, the next 
fraction the high wines, and the final distiUate the low wines. 
(b) Flavoured or " German ” rum is prepared from the some 
materials as the " common clear ” variety, with the addirioit 
of " acid " and " flavour.” " Acid ” is obtained by acidifying 
fermented cane juke by means of cone " trash ” and nhm 
from the wash backs. " Flavour ” is prepared in mutih the 
same way as " acid,” except that " dunder ” sediment is also 
added. The fermentation, which is to a very extent 
bacterial, results in the formation of large quantities d acid, 
including much butyric acid and compound esters. The 
distillation of " flavoured ” rum is carried out in much the sfune 
ittantter as that of the " common clear.” Thei monufaotuie of 
" Demerara rum ** is difierentiated from that of the Jamaica 
I varieties mainly by. the fact that ttie fermentation ini:hei former 
I case is practically purely saccharomycetic {t j$, yeast), Whereas 
! the latter is largely' schieomyoetic {i.e. bacterial). 'Bor the 
distillation of the Demerara rums, which are mudh lUter in 
! flavour than the Jamaica varieties, stills of the " patent *® (see 
; below) Or rectifying type are frequently employ^- ^aee Rom 
and AxxhcK). 

For the manufacture of industrial* spirit from shocharine materials 
see hdow, under 

B. Spirits Mivti from Starchy MaUriiiis.-—Tht mamifiu> 
tore of spirit from sa’ccharlne materials is, hs wt havee^, 
a prieilvely sinmle oper^ion’, th6' sugar Wng tr^i^tbx^ed 
i ih’td alicohbl by fomentation, and thb mtter then dist$Hed off. 
t To cbiivert starcl:^ mattfer into Utohol la a mudi'mdrb compli- 
cated' matter. To the bperatiqtmiictesary for the tt^hslorma^ 
; tion bf sugar into Spirit must,ih the case of 
be lidded, that of couvertiiig the starch MW sctto. Ihh h 
iu.^1 i.1%. the abtibh of a diistalSc ftniicnt, sudi 
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as that present in malted grain (see Brewing) or secreted by 
certain living organisms, or by an acid such as sulphuric acid. 
The latter process is little employed at the present time. The 
materials employed by the distiller, and the methods of pre- 
paration and treatment to which they are subjected before 
and after entering the distillery, are in some respects similar, 
in others materially different, from those employed by the 
brewer. The materials most frequently employed are maize, 
lye, barley malt, raw barley, oats, wheat and potatoes.. Com- 
paring the main operations (apart from the actual process of 
distil&tion) of the brewer with those of the distiller, it is true 
that these are identical in the sense that they consist in the 
conversion of starch into sugar and of the latter into alcohol; 
but whereas the object of the brewer is to produce beer, of 
which alcohol forms only a relatively small proportion, the 
distiller, broadly speaking, desires to produce alcohol, and it is 
this fact which is responsible for the difierences alluded to 
above. 

Distillery Malting . — ^Where malt is employed as the main 
raw material, as, for instance, in the case of Scotch pot-still 
whiskies, and also, but to a minor degree, in Irish pot-still 
whiskies and patent-still whiskies, the process of preparation 
does not, except in some specific particulars, differ very widely 
from that used in making brewer’s malt (see Malt). With 
regard to the barley employed for this purpose, certain qualities 
which are of the greatest importance to the brewer, such as the 
nature of the husk, colour, and friability of the starch, are of 
little interest to the distiller, and providing that the grain is 
sound and that it contains a high percentage of starch and malts 
as well, it will pass muster as an average distillery material. It 
is usual to give barley intended for patent>still work a rather 
longer peri(^ in the steep and on the floors than in brewery 
malting, and it is well to treat the steep-water with some anti- 
septic, preferably lime, as the distiller has not the opportunity 
of lessening the dangers of bacterial infection at subsequent 
stages which is afforded to the brewer by the boiling and hopping 
of the wort. In distilleries where barley malt is not used as 
the main raw material, but mainly or chiefly as a diastatic agent 
(for instance, in potato and maize distilleries on the continent 
of Europe), the so-called long ’’ malt process is widely em- 
ployed. This consists essentially in subjecting the grain first to 
a somewhat lengthy steep (until the increase in weight due to 
the absorbed water is about 40 to 45 %), and secondly to a very 
prolonged “flooring “ at a moderate temperature, great attention 
being paid to the conditions of ventilation and humidity. It 
was formerly believed that the germinating barley grain attains 
its maximum of diastatic power after a very short period, and 
that when the acrospire is three-quarters up “ and the rootlets 
say one and a half times the length of the grain, the malt is 
ready for removal from the floor. M. Delbruck, ^yduck and 
others have, however, shown that this is not the case, and the 
practical results obtained by adopting the twenty days’ “ floor- 
mg ” period (and its attendant conditions) have amply confirmed 
tli« scientific researches on this subject. 

Hayduck has shown thiat the relative diastatic strengths of 
“ short ” (seven to ten days) and “ long “ (twenty days) malt 
are, (1) for heavy barleys as 100 : 228*5 (avenge), (2) for light 
barleys as 100 : 160*5 (average). In contradistinction to the 
brewer (who can only use it on exceptional occasions and for 
special purposes), the distiller prefers, whenever this is feasible, 
to use green malt rather than kilned malt. One of the principal 
objects kilning brewing malt is to restrict the diastatic power; 
but this is the very factor whidi the distiller desires to preserve, 
as the green malt possesses roughly twice the diastatic activity 
of high kilned malt. It is obvious that the distiller, who regards 
his zi^t merely ^ a starch-converting ^ent, will, ceteris pari^, 
use as little kOhed malt as possible. The malt whisky distiller 
cannot, however, use green malt, as he relies to a great extent 
on the kilniijig. j^ess for the develq>ment of the peculiar 
flavour j^aiiHrteristic of the article he produces. Moreover, 
it is ffsifuently diflicult.i^ng hot weather to obtain a satis- 
faqtf^ gxm malt supplyi\<»pecia% as the latter will not bear 


carriage for any distance, and distillers who make pressed yeast 
(commonly called “ German ” yeast) find that a proportion of 
kilned malt is necessary for the satisfactory manufacture of this 
article. When the distiller is unable to use green malt he will, 
by preference, use a malt which has been kilned at as low a 
teniperature as possible. Under these conditions the kibing 
is littb more than a drybg operation, and the temperature is 
rarely raised above 130° F. 

Although green or low-dried barley malt is the saccharifying 
agent usually employed both m the United Kmgdom and on 
the continent of Europe, malts prepared from other cereals 
are not infrequently employed for this purpose. According to 
Glaser and Moransky the relative starch-transformmg capacities 
of the various malted grains, taking barley as the unit, are as 
follows ; — 


Barley malt 
Rye malt . 
^^eat malt 
Oat malt . 
Maize malt 


, 1*00 
. 0*93 
. I *08 
. 0-30 
• 0*28 


Oat malt, notwithstanding its low transformmg power, 
possesses certain advant^^es, inasmuch as it is easily and rapidly 
prepared, it acts very quickly m the mash tun, and its diastatic 
power is well maintained during fermentation. Rye is best 
malted in conjunction with a little barley or oats, as it otherwise 
tends to superheat and to grow together m a tangled mass. 

Distillery Mashing . — Distillery mashmg, although outwardly 
very similar to the process employed in brewing, differs very 
widely in some important particulars. In brewing all the 
necessary fermentable matter is formed from the starch by the 
mashing operation. The wort so obtained is then hopped and 
sterilized. This method of working, however, cannot be 
adopted by the distiller. The brewer must have a certain 
proportion of dextrinous, non-fermcntable carbohydrate matter 
in his wort; the distiller, on the contrary, desires to convert the 
starch as completely as possible mto fermentable, that is, 
alcohol-yieldmg, material. This result is obtained m two ways ; 
first, by mashmg at low temperatures, thus restricting the action 
of the diastase less than is the case in the brewer’s mash; and, 
secondly, by permitting the diastatic action to contbue during 
the fermentation period. Low temperature mashing alone will 
not have the deured effect, for part of the dextrinous bodies 
resulting from diastatic starch-transformation are not further 
degraded by diastase alone, but are rendered completely fer- 
mentable by the combbed action of diastase and yeast. Hence 
the distiller is unable to boil, that is, to sterilize his wort, as 
he would thereby destroy the diastase entirely. In this he is 
at a serious disadvantage compared with the brewer, as an 
unstwilized wort is very liable to bacterial infection. The 
latter danger prevents the distiller from taking full advantage 
of the benefits of low-temperature mashing, and he is obliged 
to heat his mash to a temperature which will, at any rate, be 
a partial safeguard agamst the bacterial evil. The method 
employed varies according to the nature of the mash and the 
quality of the spirit that it is desired to obtam, but m principle 
it consists, or should consist, m bringing the mash as rapidly 
as possible to the temperature of maximum saccharification, 
keepbg the whole at this pomt for some little time, then heating 
to the temperature of maximum liquefaction, and subsequently 
to as high a temperature as is consistent with the thickness of 
the mash and the preservation of sufficient diastase for the 
fermenting period. 

The Fermenting Operaitans * — ^The conditions and methods of 
distillery fermentation vary considerably, and in some respects 
radiciJly, from those employed b the brewery. In order to 
obtam the maximum alcohol ybld the distiller is obliged to work 
with unsterilized wort, and at relatively high temperatures, 
the necessity for the former condition nas uready been ex- 
plained, hut the latter is due to the fact that the optimum 
working capacity 0! dMillery yeast is reached at a temj^rature 
markedly aWe that most favourable to brewing types. Apart 
from this,, if tht distiller worked at b're^ng temperatures the 
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brewing yeasts would predominate^ and these produce less 
alcohol than the distillery types. Thus at 75® F. (and above) 
distillery yeasts tend to predominate. The conditions of fer- 
mentation which are more or less forced upon the distiller 
are unfortunately also very favourable to the development of 
bacteria^ and if special methods are not adopted to clMck their 
development, the result would seriously affect not only the 
quantity but also the quality of alcohol produced. The micro- 
organisms chiefly to be feared are those belonging to the class 
of fission fungi (schizomycetes), such as the butyric, the lactic, 
the mannitic, and nucic ferments. 

Souring , — It long been known to practical distillers that 

in order to avoid irregular (bacterial) fermentations it is necessary 
cither to let the wort “ sour ” naturally, or to add a small quan- 
tity of acid (formerly sulphuric acid Was frequently employed) 
to it before pitching with yeast. The reason for this necessity 
was until recent times by no means clear. It has, however, 
now been demonstrated that a sli^tly acid wort is a favourable 
medium for the free development of the desirable types of 
distillery yeasts, but that the growth of brewery yeasts, and 
especially of bacteria, is very much restricted, if not entirely 
suppressed, in a “ soured ” liquid. The acid which is the result 
of a properly conducted souring is lactic acid, formed by the 
decomposition of the sugar in the wort, by bacterial action, 
and according to the equation 3C0H0O3. 

For various reasons (one being that in order to restrict the 
lactic fermentation when sufficient acid has formed it is neces- 
saiy to heat the soured liquid to a higher temperature than is 
desirable in the case of the main wort) it is inexpedient to allow 
the souring process to take place in the main wort. It is usual 
to make a small mash, prepared on special lines, for the produc- 
tion of the ** bub ” (German Hefegut), uS the soured wort is 
termed. This is allowed either to ** sour ” spontaneously, or, 
better, is inoculated with a pure culture of B. acidifUatis longis- 
simus, which for this purpose is undoubtedly the best variety of 
the lactic acid bacteria. The optimum developing temperature 
of this organism is about 104® F., but it is better to keep the 
wort at 122° F., for at the latter temperature practically no other 
bacteria are capable of development. When the lactification 
is completed the wort is rmsed to 165® F, in order to cripple the 
lactifying bacteria— otherwise souring would go on in the main 
fermentation — and after cooling to the proper point it is pitched 
with yeast. When a good crop of the latter is formed the whole 
is added to the main wort. The beneficial effects of souring 
are not due to any specific action of the lactifying bacteria, 
but purely to the lactic acid formed. It has been found that 
excellent — ^and in some respects better — ^results can be obtained 
by the use of lactic acid as such in place of the old souring 
process. Some success has also attended the introduction, of 
hydrofluoric acid and its salts as a substitute lor lactic acid. 
Hydrofluoric acid is poisonous to bacteria in doses which do 
not affect distillery yeasts, and the latter can be cultivated in 
such a manner as to ren^r them capable of withstanding as 
mu<^ as 0*2 % of tip acid. Bacteria, apparently, cannot be 
** acclimatized in this fashion. Worts treated wi^ hydrofluoric 
acid produce practically no side fermentation, and it seems a 
fact that this substance stimulates diastatic action, and thus 
permits of the use of relatively low mashing temperatures. 
The yeast employed in British and Irish pot-still and in some 
atent-still dbtilleries is still generally obtained from breweries, 
ut it is now generally recognized that— at any rate for the 
production Of industrial alcohol and for plain” spirit*— a 
special type of yeast such as the scncalled ” Carman ” yeast, a 
good deal of which comes from Holland, but which is now also 
produced in the United Kingdom on a considerable sede, is 
desirable in the distillery. This variety of yeast, although 
closely dlied botttnicdl}' to that used in brew^ (belonging as 
it does to the Same class, namely Saechdr&myces cerevinae), 
is capable of effecting a far more rapid and far more complete 
fermentation than the latt^: Probably the rbost widely 
known and best *^re-culture ” distilled yeast iS the one 
cafl<^ " Species first prodnoed in the labo^tbries cl the 


Berlin Distillers^ Association. The optimum woricmg tempera* 
tore of distillery yeast is alt about 8i^5^T.;fi but i. would be 
inexpedient to start the main fermentation at this ten^Qiture, 
as the subsequent rise may be as much as 36®. It is, ^erefOre, 
usual to pitch at about 80® F., and then, -by meians of the attem- 
perator, to cool down very slowly until the temperature reacto 
60® F, The temperature subsequently rise* as fermentation 
goes on, but should not exceed 85® F. Pot-still malt whisky' 
distillers frequently work at somewhat higher temperatures. 
Fermentation is carried on until practically all the saccharine 
matter is converted into alcohol; and when this is the case, the 
gravity of the mash is about equal to, or even a little below, 
that of water. In malt whisky distilleries the original gravity 
of the wort is usually from 1*050 to i’o6o, occasionally lower, but 
in grain and potato distilleries the worts are often made up to a 
higher gravity. In Germany gravities as high as i*ii are em- 
ployed; but in that country “thick” mashes, owing to the 
method employed to raise the duty, are a matter of necessity 
rather than of choice. 

It will be seen from the above that the employment of malt for 
the purpose of rendering starch soluble and fermentable leaves 
a good deal to be desired in regard to both the mashing and 
fermenting operations in the production of spirit. The use of 
acid for this purpose is also attended by serious drawbacks inas- 
much as a considerable proportion of the starch is con¥crted 
into “ reversion ” products which are practically unfermentable 
and thus considerable caramriization is brought about by the 
action of the acid. In the case of the production of potable 
spirits such as whisky, where the alcohol yield is not the only 
object, and the conservation of a specific flavour is desired, it 
is doubtful whether any material improvement can be made in 
this connexion, as it seems probable that pjut of the flavour 
may be due to some of the circumstances which from the point 
of view of alcoholic yield alone are most undesirable. For the 
production of industrial alcohol, however, and for the prepmtion 
of spirit intended to be used in compound potable ^irits and 
liqueurs, these difliculties have now been surmounted. The 
older methods at the disposal of the distiller have of late years 
been enriched by the discovery that certain microKirgamsi^ 
(or rather the enzymes contained in them) possess the power of 
converting starch into sugar, and also of splitting up saccharine 
materials into the ordinary products of alcoholic fermentation. 
It is possible to inoculate a sterilized wort with a pure culture 
of a micro-oiganism of this description and subsequently with a 
pure culture of yeast, and so to avoid all undesirable features of 
the older processes. 

Details concerning the practical application of this discovery will 
be found below under Inaustrial Alcohol, 

Distillation , — ^The primary object of the distillation of all 
fermented liquids is that of separating, as far as possible, alcohol 
from the non-volatile constituents of the wash. In the second 
place the object of the distiller is to rectify and concentrate 
t^ dilute alcoholic liquid obtained by simple distillation. The 
degree and manner of rectification and concentration vary in 
accordance with the type of spirit to be produced, and it will be 
better therefore to discuss methods of distillation under the 
headings of the different types of spirit concerned. 

1. Scotch Pot^stiU Whisky , raw materiail en^iloyed in 
the manufacture of Scotch pot-still whisky is practical^ without 
exception malted barley only. The malt is prepared 
in much the same way as brewery malt, exo^t that - ‘ 

it is generally cured (dried) with a peat,ormixed peat and coke, 
fire. It is* to this peat dr^ng that the so-called smol^ flavour 
of most Scotch pot-still whi^y is due. The malt is mashed 
in a mash-tun on lines similar to those obtaining in the brewery, 
except that the mashing heats are somewhat different, Th^ 
should be soregulated as to obtain the maximum yield oohristent 
with the preservation of the proper flavour. In ord^r to obtain 
as, high a yi^ as possible four separate mashes are as a rule made 
wkh the same lot of grist, the temperature of cadi successive 
mash somewhat highfa: than that precedhigi^^ The worts 
obtained itam thb first tlhee mashm are united prior p 
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fennentation; The iupor from the last mash is used as mashing 
liqu6it for the next Ibt of malt. The general scheme of opera- 
tion suhiseqiient to mashing is illustrated by •j, n^ich 
depicts the process at one of Messrs Buchanan’s disdlleries. 

Affer the ^rOrt has been drawn oil it is run through a refrigerator, 
and then -pasaea to the wash backs. The latter are large wooden 
vessels corresponding to tine fermenting backs of the brewer. Here 
the wort is pitched with yeasty the fermentation starting as a rule 


in the low wines stilliis itcomed spent ices." Both these liquors are 
run to waste, or where local circumstanceR mtjke it necessary are 
destroyed, or modihed' by means of a purification process. In. some 
cases the solid matter contained is converted into manure. The 
mixed feints and foiushots contained in the feints receiver ate worked 
up in the subsequent operation, ibehig mixed with the next lot of low 
wines in the proportion of roughly bne*tlurd mixed feints and iore- 
shots and twO'tnirds low wines. The object of the double distillar 
tion as described is in the first place to concentrate the alcohol 



Fig« 7. — ^Diagram of Malt-whisky Pot-still Plant. (Messrs J, Buchanan's Glentaucher's Distillery, Speysido, N.B;) 


at something over 70° F. The maximum temperature attained at 
some distilleries frequently exceeds 90” F.. but in the opinion of the 
author this is excessive. Fermentation proceeds until the whole 
of the saccharine matter is converted into alcohol, and when this 
is the case the gravity of the fermented wort — now termed wash— 
should be «(iual to, or a little lower than, that of water. The wash 
from the various wash backs is now collected in the wash charger, 
which is an intermediary vessel serving for the mixing of the contents 
of the different wash backs, and also for the purpose of enabling the 
revenue officer to asewtain the total volume and strength of the wash. 
In this way he obtains a check on the quantity and gravity of the 
wort as taken prior to fermentation. From the wash charger the 
wash passes to the wash still, whicii is a copper vessel varying in 
size in Scotland from about 3000 to 8000 gmlons. The usual size 
is about 5000 to 6000 gallons. This still is heated either by direct 
fire (as shown in the illustration), or frequently by means of a steam 
jacket or steam coil. The wash still is provided with rakes or chains 
actuated from outside for the purpose of preventing the solid 
contents of the wash from being charred. The whole of the spirit 
is drawn off in one fraction from this still, and is condensed by means 
at a copper coil cooled by running water. The distillate so obtained 
is teram' “ low^ wines,'’ and the strength is geotterally about 50 u.p. 
The next stage m the process is the redistillation of the low wines, i 
This takes place in the low wines still, which is a vessel similar to the ; 
wa^h still, ci»cept tliat it is rather smaller. The distillate from the I 
low wines Rtlll is collected in three separate fractions termed respec- I 
tiv^r and in the order df their collectiion, (a) foreshots, {b) efean 
spirit or whisky, (c) feints. The quantity of each of these throe 1 
fractions collected will vary somewhat according to the nature of ' 
the spirit being made, the quality of the material employed, and to 
other circumstances into which it is not necessaiy to enter. As a 
rule the foreshots will be run from the starting 01 the still down to 
05 fo 30 o.p. Whisky will be c<dlected from about 25 to 30 o.p. 
to proof, the remainder, namely the residual fraction, from proof 
down to water, being feints. In collecting the various fractions the 
distiHef Is mainly guided by tlie alcoholic strength of the spirit 
coming ov8r, by its flavour, and by its behaviour on mixing with 
water. It is the object of the distiller to obtain a clean S|^it or 
lyMsky which gives as little " blueing." that is opalescence, when • 
mixed with water as possible. The foreshots and feints are run 
into the feints receiver, the whisky to the spirit receiver. The dis- 
tiller is able to divert the i^irit coming over into either of these 
recoivera at witt by means of a movable arm cotrtoinod in the spirit 
safe.; IThe spirit safe is a closed vessel containiz^. itwo or more 
broad funnels ^h of which is connected with a pipe leading to a 
fdata or spirit recover as the case may be. The movable arm fixed 
on to the pipe leading from the oendendng coil can be actuated 
fni^ the distiUer. In this way the distilter is able to 

regulate ^ distillation at will without having ^access to the spirit, 
.The quality ^ the rairit coming over is judged by means of the 
apparatus cofftatned in the tompling skfe. This is another closed 
vesse! con tailing liydrometer jars fitted’ with hydrometers, and with 
a water-supply.: * A/:«mall part of the. spirit comiiig from the coil 
pai^ tfiroe^ hydrometer jars, where its strength 

IS taken hy hydrometers, and its behaviour towards 

i^ter a;8ceriwM%y with a knoWn volume of the samel 

TW' varies' at differbit dtsl^MeS, 
but it - IbijpB agiilyrBto 30 o.p. The quantity and strengitk 

of >|tlre.||mt sqikoiipged m m receiver by the revenue 

placed in.8t(»e. The residue 
id tiW IS termSd‘“ pStaw ** br spent wa^,'*'the ffcridfie 


contained in the wash, and secondly to rectify it. Part of the 
volatile by-products pass out in the spent wash and spent lees; 
another part is eliminated by the modification which some of these 
products undergo during storage in the feints receiver. 

2. Irish Pot-siill Whisky . — Both as regards the raw material 
employed and the manner of manufacture, Irish pot-still whisky 
diners very appreciably from the Scotch variety. There are 
a few distillers who work with malted barley only, but the great 
majority employ a mixture of from (generally) 25 to 50 % of 
malted barley and 50 to 75 % of a mixed CTist of “ raw ” (f.s, 
unmalted) rye, wheat, barley and oats. Tne malt is not peat 
cured. The distillation is carried out in a tj^pe of still radically 
different from the Scotch pot-still. The stills (of which ther.e 
are generally three as against two in the Scotch process) are very 
large, ranging up to 20,000 gallons. A characteristic feature 
of the Irish pot-still is the great length and height of the “ lyne- 
arm,” i.e. the pipe connecting the still with the condensing coil. 
This lyne-arm generally runs up vertically from the still for a 
distance of lo to 20 ft., then horizontally^ for another 30 or 40 ft., 
again vertically for 10 to 20 ft.^ anil is then connected to the 
condenser. The horizontal, portion of the lyne-arm lies in a 
shallow trough fitted with a water-supply, and the temperature 
6f the spirit vapours prior to their passing to the condenser 
may thus be regulated at \yill. According to the length and 
height of the lyne-arm and the temperature of the water jacket, 
more or less of the vapours condense and are carried back to the 
stiil'by means of a pipe running back from the horizontal portion 



Fig. 8 .-*!piagraxi;i of singfe type.of JriSh FotfSriUJPlaah<i(^w» 

‘ .John Jameson^,, Distillery, Duplm.) , , . 

of t^c, lyne-arm. to ^t)ll.. The return pipe .is, fittedi with a 
which enables .dfstiller to reg^ati^,;(}he flowv 
Occaeiwially ,t^erp is,a:,i(urtWjretum j)ipe> 4 or ,thefp(Hi<hw»^ 
foil, .but, plpii 

that It IS possible to work up far greater quantities of wash and 
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to obtain a' mucjb higher rectitot^^ in a single operation 'than 
is possibles the case of the Scotch pQt*atiU. u 

A Singh) type of Irish pot>8till plant as employed at Messrs 
J. Jameson's, Dublin, is , shown in vng.;8. It will be noticed that in 
this case there is no xetum pipe from the lyne-arm. The method 
of collection and of working the Irish pot-stills is a great deal more 
complicated than that described under the Scotch variety. Three 
stills are employed; and strong low wines and weak low wines, strong 
feints ^n6. weak sore collected, and mixed in varying proportions 
according to the discretion of the distiller. 

3. American PoHtill -There arc two main varieties 

of American pot-still whisky, namely, rye whisky, Jn which rye 
is the predominant raw material, and Bourbon wh^ky, in which 
maize or Indian corn as the chief substance employed. There are 
different variuties of lliesc wliiskies. 

“ Sour mash’’ whisky is made by scalding the j raw material 
with pot ale {i,e, the residue left in the stills from the previous 
operation), then cooling down to mashing temperature and 
saccharifying by means of malt. The distillation is sometimes 
carried out with naked fire, but more generally by means of 
isleam which is passed into the wash.( termed “ beer ” in America), 
either in a free state or by means of a coil, and then collecting 
the spirit, after condensing and subsequently rectifying by 
means of a second distillation (termed “ doubling *’). “ ^eet 
mash” whisky is made by mashing the raw material in the 
ordinary way by means of malt. The stills generally employed 
for making whisky by this process contain three compartments 
situated above . one another .and connected by means of a curve 
pipe. Live steam bloiwn into the lower compartment causes 
the wash to boil. The vapours go up through the curved pipe 
into the ne:;t compartment and so cause the contents of the 
latter to boil. The vapour from the second compartment 
then passes up to (the third in the same manner. The vapour 
from the third compartment passes into a vessel charged with 
low wines, and the vapours so obtained are finally condensed, 
forming whisky, or “ high wines.” 

4. Batent-Ml Whisky , — Scotch and Irish patent-still or 
** grain ” whiskies are manufactured usually with a mixed grist 
of raw and malted grain, and by means of an apparatus usually 
termed the ** patent,*’ but more properly called Coffey’s still. 
Tor the manufacture of patent-stiU whisky a grist containing 
generally 25 % or more pf malted barley is employed. The 
Glance consists of maize together with malted ur.d unmalted 
rye, oats and wheat, and the mixture of grains employed varies 
at different distiUedes. The mashing takes place as a general 
rule in an ordinary mash-tun, and calls for no special mention. 
The fermentation is conducted in much the same way as at pot- 
still distilleries, except that at some patent-still distilleries where 
bakers’ yeast is made it . is conducted on somewhat different 
lines, the 'Conditions being adjusted so as to suit the propagation 
of a healthy type of yeast of a particular type. F or fermentation 
of this, {description it is well recognized tlml the use of selected 
or pure yeast is llecefisar>^. The . fermenting vessels, -wash 
chargers, &c., 'are much the same as in the prt-still distillery 
except that they are of much larger ,size. The “ patent ” still 
was invented by Aeneas Coffey in the wly part of ^Jhe 19th 
century* with a view of accomplishing in one. operatian that 
which necessitates several operations in the /pot-stilly of eoemoanifr' 
ing time, fuel and material, and also lof obtaining at wiU'a spirit 
of a higher purity than that which can be got by the pot-still. 
It is sometimes stated that the patent still does not produce 
whisky, but merely plain spirit or aloohd, but as a mattcir of 
fact. this is mot the oa^e, It can.beiso worked 'by seleotingthe 
proper ^materials and by imin^ the still -in. a particular way as 
to produce an article which is most distinctly a potabte spirit 
of the character of whisky. , It can also be emplbyed by ah^ring 
the proportion cd the materials, and by tunning thftrstill differently 
to produce ta. spirit which may be used ior purposes of .methy- 
lat]on,!)Or which may pass through .the hands of !thh rectifier 
and emerge as plain spirit or alcohol pure , and vsimple. Dt is, 
bpwever, quite impdss^e to obtain fnom the<Goffey a redlly 
plaintor^suent ^irit w^ohrast that produced ^ dbiois tof the stilb' 
onthe^contu^ntiof £uropB{in orderito ubtaoli thisitypeof spirit, 


the product of the patent^ still is treated by the ‘rectifier m a 
special rectifying still with theicoal and potash. In certain 
details the Coffey still has been modified since it was ^evjaed by 
the inventor, but in principle it has been very little altered. 
Although it docs not in some respec;ta:C9mparc with some of the 
modem continental rectifying stills, it must be rememl^ed that 
it is not made ior the purpose of lobtdining pure alcohol, and 
from this point of view it is a remarkable tribute to the ingenuity 
of Coffey that he should at so early a date have designed so perfect 
an apparatus. 


The still shown in fig. 9 one of the type designed Iby Messrs 
Robert Willison of Alloa for Scotch ^ain whisky distUleries. The 
Coffey still is a double still consiatiiig of two adjacent columns, 
termed (respectively the rectifier and analyser. Both cojhimns are 
subdivided into a number of chambers by perforated copper plates. 
The main structure is of wood firmly braced with iron. Each com- 
partment comraunioates with the next by means of a drop pipe 
standing slightly above the level of the plate and pas^g downwards 
into a cup. which forms a water seal or joint. Each compartment 
is also fitted with a safety valve in case of the plates cholang or of 
the pressure rising unduly. At tho banning of the operation both 
columns arc filled with steam at a pressure of about 5 tb. The Uteam 
at the base of the analyser passes upwards through it, and then 
to the bottom of the rectifier by means 'Of the pipe B (termed 
the low-wines 'vapour pipe), and then up throu& the rectifier. 
When both columns are nll^ with steam the wash is pumped up 
from the wash chargbr through the copper pipe A to near me top 
of the rectifier, which it enters at the point A'. The piTO A runs 
from the top to the bottom of the rectifier forming a doi^c bend in 
each compartment, ^and the wash (contained in the pip^ travels 
down in a zigzag cour^ until it reaches the base of the recfifier.at the 
point C. From here (still .remaining in pipe A) it is pumped to 
the top of the analyser, where it emerges from the pipe and covers 
the plate of the top compsuiment. As there is an upward pressure 
of steam the wash is not able to pass through the perforations of 
the copper plate forming the base of the compartment, but collects 
until its level reaches the top of the first drop pipe. Through this 
it passes into the cup on the plate below and so out on to the next 
plate. The drop pipes being trapped by the cups the steam cannot 
pass upwards through the former. . In this way the wash passes 
through compartment to compartment of the analyser until it reaches 
the bottom, and then passes out by means of the spent wash riphon. 
The steam on its pass^e up through the analyser carries with it the 
alcoholic vapours and other volatile matters contained in the wash. 
The alcoholic vapougs pass from the top of the analyser to the 
bdttom of the rectifiier, and then upwards through the latter from 
compartment to compartment. In so doing they are gradually 
cooled by the wash flowing down through the pipe A. This gradual 
cooling causes the less volatile constituents to condense and so to 
flow downwards tlirou^ the column until they reach the base id the 
rectifier. At a certain point in the upper part of tke reciter 
(marked S in the illustration) the bottom of the compartment in 
question is formed, not of a perforated plate, but of a^smt copper 
sheet, pierchd by a fairly wide pipe, whicn stands up about two inches 
above the level of the former. This is termed the .spirit plate. It 
is so placed that the alcoholic vapours condense cith^ on or imme- 
diatety above it. The alcohol passes out from the Spirit plate cham- 
ber from one of the two pipes shown in the illustranon (ather to ^e 
spirits or to the feints receiver as the case may be), and is then 
further cooled, in order to complete the condensation, by means of 
cohs immersed .in flowing water, as shown in the illustration. ^ 
order to render the condensation still more perfect the upper cham- 
bers of the veetifiet .are fitted wdth coils i through which cold water 
i^assed. The vapours condensed by this fall upon the spirit^plute. 
The vapours, 'which have an appreciably lower boiHng^pdjat ^han 
ethylio alcdhol, sudi as theuld^yddi, together hrith aijorga vdlttme 
of carbonic acid gas derived from the wa$h. pass out'Of of 

thorectifier by me^s of the *' incondensible gas ^^pipe'jg, and thence 
to a s^arate conddising coil. The spirit obmned is of high strmxgtb, 
generally about 64 o.p. The less volatile constituents m the waih. 
genebdlyitermed ** fusel oil,” ‘which pass out of thd baSe of tihe recti- 
^;,ave!eo(^d andithen pea^ to tbeioll vesseL . Aitdr the appojjatus 
has hsen worked for. some >time the fusel oil which fieatif in, Ahjyfic 
on thii top of the contents of the oil vessel is skimmed off. 
watdry layer from the oil vessel, which still cmitalns a little alcohol, 
i» 'passed through the apparatus) to tembve the last trace of the 

.the cold wadh to cool the aloohcdie ivitptnxs 


latttK. _ 

mn^hjicvudeuBuig water is sawed a^. compared with the ofimiMry 
- "^ •stpl apparatus. Conversely, as. the hot alcohol ^ 

cold to boiling-point, thkd is'a 
i with the older ^oceasV 

(distillation is contsoUBd 'hy an opemtor >8ftaAdlng wa the 
,(P. ^ The operator is able hy wwans of ' 

. to. determine the quality, and sf 
)h; .i)e is able, by regttia&ig the 
to the appsiratus, by mcmylagtherate 
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the spirit either to the spirit or to the feints receiver, as the case may 
be, to control the strength and quality of the product in much the 
same manner as does the pot-still distiller. 

Analyisr 



Fig. p.-— DiagraRi[ of a Coffey Still. (Messrs R. WiUison & Co., Alloa.) 

Indmirtcd Alcohol . — By industrial alcohol is understood spirit 
which is employed for other than potable purposes^ Alcohol 
» largely employed in the industries and arts, and for domestic 
purposes. It is chiefly used for the manufacture of varnish, 
fine chemicals and dye>stu£fs, for pharmaceutical purposes, and 
in the form of ordinary methylated spirit for lighting and heating. 

Ordinary methylated spirit for domestic purposes is prepar^ 
in.tiiel^ted Kingdom \yy adding lo parts of wood naphtha 
and a smjall quwtity of mineral naphtha to 90 parts of strong 
.spirit. This spirit may be employed duty free for any purpose, 
except that it may not be purihed in such a manner as to prepuce 
pure alcohol or a potable spirit. Up to the year 1906 British 
manufacturers were forced either to use this spirit or to pay the 
full duty if they wished to use any other variety^ As a rwult 
of the recQfipiipMUtipns of the industrial alcohol committee 
of 1^4-190)^ ihe Kevenue Act of 1906 contained provinons 
moduyipg this tmdesv^^lej^te of affairs. Manufacturers may 
DOW use a i^pedal ** indu^irial methylated spirit/’ which consists 


of alcohol ’95 parts and wood naphtha 5 parts, and they may 
also^ under certain conditions and restnctlons, employ pure 
alcohol. It is generally considered 
that the most satisfactory way of 
methylating or “ denaturing ’* ^ spirit 
intended for technical purposes is that 
which consists in adding one of the 
ingredients which would ordinarily be 
used in the course of manufacture, 
or some other ingredient which does 
not interfere with the manufacture of 
the specific article in question. In 
the year 1906 the total quantity of 
“ industrial methylated spirit “ em- 
ployed in the United Kingdom was 
2,041,373 proof gallons. The quantity 
of pure alcohol employed in the same 
year was 435,915 gallons; for the 
same period the total quantity of 
ordinary methylated spirit produced 
was 6,055,285 gallons. On the con- 
tinent of Europe and in America 
alcohol is used in the industries to a 
greater extent than is the case in the 
United Kingdom^ i 

The raw materials generally em- 
ployed in making industrial alcohol 
are the sugar beet, and beet or cane 
molasses, potatoes, maize, rice and 
similar starchy materials. The manu- 
facture of .spirit for industrial pur- 
poses in many respects resembles the 
process for manufacturing potable 
spirit, but, broadly speaking, jit may 
be said that the raw materials em- 
ployed need not be of so high a class, 
and that the main object of the dis- 
tiller in this case is to produce a.s 
high a yield of alcohol as possible. 
Taste and flavour are secondary con- 
siderations, although in the case of 
industrial alcohol employed for some 
purposes — for instance, for pharma- 
ceutical preparations — a very fine 
.spirit is required. When beets or 
molasses are empl^ed for making 
alcohol, the process is a comparatively j 
simple one. If beets are used the, 
sugar is extracted from them in much 
the same way as is the case in the 
manufacture of sugar itself (see 
Sugar), although in recent years a 
process for steaming the beets under 
pressure in much the same way as in 
the preparation of potato mashes has been employed. The 
sugar present in the beet and in molasses is not directly fer- 
mentable. It is generaHly rendered so by the addition of a 
small quantity of minerd acid. The saccharine solution is 
then pitched with yeast and fermented in the ordinary way. 
Potatoes, maize, rice and other starchy materials are generally 
treated under pressure with steam in a close vessel termed 
a converter. Thiis.^method entirely disrupts the starch cells, 
and so renders the starch very readily convertible. When the 
pressure “ cooking “ ii completed the mash is run out of the 
converter into the mash tun proper, where it is treated with a 
minimum quantity of malt at the most suitable temperature^ 
The wort obtained is, after (as a rule) removing a part of the 
husks and skins 1^ means of special machinery, pitched with 
yeast and fermented. 

We have seen above in tibie paramphs dealing with the general 
features of distillexy operations &at the method of converting 
starch into sugar by means of malt possesses very serious 
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drawba^. Of late years a process has been discovered whereby 
the^ disadvantages^ as far as industrial spirit is concerned^ are 
entirely overcome. It has been known for some time that certain 
micro-organisms (or rather the enzymes contained in them) 
possess the power of converting the starch directly into ferment- 
able sugar, and further of splitting up the latter into the usual 
products of alcoholic fermentation. Among the organisms of this 
description first known may be mentioned the moulds, Aspergillus 
Oryzae and Eurotium Oryzae, Later A. L. C. Calmette dis- 
covered a mould to which he gave the name Amylomyces Rouxii, 
which was employed by A. Collette and A. Boidin for producing 
alcohol on an industrial scale. Since then Boidin has discovered 
another mould to which he gave the name of Mucor p, which 
possesses advantages over the other micro-organisms named 
inasmuch as it works more rapidly and in a more concentrated 
wort. The amylo process, as this method of producing alcohol 
is termed, is now worked on a very large scale in many countries. 
The process consists in inoculating a sterile (mostly maize or 
rice) mash in a closed vessel with a very small quantity of the 
spores of the mould, passmg filtered air through the liquid for a 
certain time, thus causing the material to develop very rapidly, 
and subsequently inducing fermentation by the addition of a pure 
yeast culture. The mould is of itself capable of fermenting the 
sugar produced, but it is found that the yeast acts more quickly, 
and will stand a greater percentage of alcohol, than the former. 
The whole process occupies about five days. The advantages 
accruing from operating, as is the case in the amylo process, with 
sterile worts are enormous, inasmuch as undesirable bacterial 
and side fermentations are impossible. The quality and yield 
of the alcohol is, owing to this fact, considerably improved. The 
fact that no malt is employed leads to a further very considerable 
economy. The general course of operations in the amylo 
process may be gathered from fig. 10. The maize or other raw 



material is steeped in the vessels AA with a sufficient quantity 
of dilute acid to convert the secondary into primary phosphates. 
When the steeping operations are complete the material passes 
into the converters BB. After conversion is completed the 
disintegrated material passes into the vessel C, and thence by 
means of the pipe D to the fermenting vessels £££. After 
fermentation is completed the wash passes to the still F. 

It is impossible at present to employ the amylo process in 
its most satisfactory form in the United Kingdom owing to the 
fact that it is necessary in order to take full advantage of the 
process to employ a thick wort, i,e, one from which the husks 

S ye not been removed. The gravity of a wort of this descrip- 
»n cannot be taken by the saccharimeter prescribed by the 
Spirit Acts, but no doubt this difficulty will in time be over- 
come. The average yield by the amyio process is from one to 
one and a half gallons a cwt. of raw material more than is the 
case with the processes ordinarily employed in the United 
Kingdom. 

DisHUalion of Industrial Alcohd.—k still intended for the 
distillation of industrial alcohol should be so devised as to yield 
a spirit of the greatest strength and purity in the most economical 
manner. Stills are now constructed which yield in one opera- 
tion a spirit containing up to 98 % of absolute alcohol, and free 
from all but the merest traces of aldehyde, fusel oil, &c. (for^ 
shots and tailings). An excdlent still of this kind is that of R. 
Ilges. He takes advantage of the fact that if a Iwid containing 
15 % of alcohol is boiled, the quantity of fusel oil iii the vapour 
is equal to the amount in the remanent fluid, and that if the 
percentage of klcohol is less than 15 % the amount of fusel oil 
m the vapour is greater than that in the liquid. It is therefore 


possible, by working on proper lines, to remove the whole of 
the fusel from the mash by a single operation. By subjecting 
the vapoure so obtained to a carefully regulated dephlcgmation, 
the fusel oil condenses, together with the steam and a certain 
proportion of alcohol — in practice 15 %. By further cooling 
the liquid so obtained the fusel separates out, and, being specific- 
ally lighter, rises to the surface of the watery spirit, and is then 
easily removed. This form of still is so arranged that any change 
from the correct temperature necessary for the adequate separa- 
tion of the concentrated “feints** into two layers is automatically 
corrected by the admission of more or less cooling liquor to the 
refrigerating pipe coiled round the dephlegmating column. 
The “ foreshots ** (aldehyde, &c.) are removed by submitting 
the alcoholic vapour passing through the main dephlegmator 
to further purification. The Ilges apparatus yields three con- 
tinuous streams of fine spirit, fusel oil and foreshots respectively. 

By-products of Fermentation and Distillation , — ^The main con- 
stituent of spirits is, of course, ethyl alcohol-~spirit of wine — 
but all spirits contain small but varying quantities of by-products 
and it is by these that the character of a spirit is determined. 
The by-products are mainly formed during fermentation, but 
are also to a certain extent pre-existent in the raw materials, 
or may be formed during the operations preceding and succeeding 
fermentation. The nature of the by-products is complex, and 
varies sensibly according to the raw materials employed" and 
the methods of malting, mashing, fermentation and distillation. 

The by-products may be classified as follows: {a) higher 
alcohols — usually going und^ the name of fusel oil; {h) esters; 
(r) fatty acids; (d) fatty aldehydes and acetals; (e) furfuryl 
aldehyde ; (/) terpene, terpene hydrate and ethereal oils ; 
and (g) volatile bases. The higher alcohols consist of mixtures 
of fatty alcohols (C^Hj,, + jOH), containing three or more atoms 
of carbon in which, as a rule, amyl alcohol (QH^OH) predomi- 
nates. The fusel oil of British pot-still spirits is cmefly composed 
of amyl and butyl alcohols, whereas in patent spirits propyl 
alcohol preponderates, that is, in the finished or fine spirit, since 
the fusel oil separated from patent spirit in the course of distil- 
lation consists mainly of amyl and butyl alcohols. Broadly 
speaking, the higher alcohols present in pot are of higher mole- 
cular weight than those in patent spirits. Potato fui^ contains 
a high proportion of isobutyl alcohol, grain fusel of n-butyl 
alcohol. *^6 acid present in spirits is diiefly acetic acid, but 
small quantities of other acidis are also found. The esters, 
formed by the interaction of alcohols and acids chiefly during 
the fermenting and distilling operations, consist almost entir% 
of fatty acid radicles in combination with ethyl and, to a minor 
extent, amyl alcohol. £thyl acetate (acetic ester) is the main 
constituent of the esters, the others being mainly ethyl valerate, 
but3rrate and propionate. Oenanthic e&er (etihyl pi^gonate) 
is one of the characteristic esters of brandy. Furfuryl aldehyde 
(furfurol) is a characteristic product in pot-still spirits, although 
it occurs to a greater or less extent in patent spirits according 
to the degree of rectification. It is probable that the furfurol 
is formed by the splitting up of a part of the pentoses contained 
in the wort. It was formerly thought that its occurrence in 
relatively large quantities in pot-still spirits was due to the char- 
ring effect of the action of the fire gases on the carbonaceous 
matter adhering to the bottom and sides of the still, but the author 
has shovm that this is not the case, inasmuch as he has found 
that spirits distilled by means of a steam jacket instead of direct 
fire contain quite as much furfurol as those distilled in the old 
way. Terpene and terpene hydrate are characteristic constituents 
of grain fusel. Although the ethereal oils appear to pla^r an 
important part in determining the character of a spirit, too little 
is at present known of these substances to warrant any closer 
description. 

Effect of Maturing on the By-produets , potable spirits 
(excepting, of course, pure alcol^l) and wine are greatly improved 
by a^ is an undeniable fact, and one that has been recognized 
for many hundreds, and even thousands, of years. Thus in 
the gospd of St Luke we have the statement " that no man 
having drank old wine, straightway desireth new : for he saith; 
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The old is better,” And again in the Apocrypha, “ New friends 
are like new wine: when it is old, thou shalt drink it with 
pleasure.” There is little doubt that the beneficial cfiect of age 
on the character of spirits is due to the changes effected in the 
character and quantity of the by-products, but the exact nature 
of these changes is by no means clear. Such improvement as 
takes place is apparently connected in some way with the free 
access of air to, or rather the satisfactory ventilation of, the 
containing vessel; for spirits preserved entirely in glass undergo 
relatively little change, either in taste or in chemical composition, 
whereas cask storage materially affects both these factors. 

Concerning the changes whid^ take place during maturation, 
it was formerly believed that the higher alcohols decreased with 
and that the main reason of the improvement noticeable 
in mature spirits was due to this fact. The author has, however, 
shown conclusively that this is not the case, but that on the con- 
trap^ the higher alcohols generally increase during maturation. 
This decrease is not absolute, but only relative, and may be due 
to the fact that the higher alcohols are less volatile than ethyl 
alcohol, There is a decided increase during maturation of both 
the volatile and non>voiati]e acids. On the whole also the 
esters and aldehydes generally tend to increase, but not to so 
peat an extent as was formerly believed to be the case. There 
IS, however, a marked decrease in regard to furfurol. The type 
of cask exercises a marked influence on the course of maturation; 
and, ttSiTcgards whisky, spirit stored in a she^ cask undoubtedly 
matuires more quickly than that contained in a plain wood cask. 
The. relative humidity of the cellar in which spirit is stored has 
a ver>' great effect on the course of matumtion. In a very damp 
cellar the spirit will lose alcohol very rapidly and as a result all 
those changes which are favoured by these conditions wiU take 
place with relative rapidity. On the other hand, in a very dry 
cellar the loss of alcohol is relatively smaller than that of water 
(cf. Schidrowitz and Kaye, Journ, Soa Chem, Ind., June 1905). 

Physiol^ical Ejects cf Sfirit The nature of the 

physiolo^cal effects produced by the ingestion of spirits varies 
considerably, not only according to the class of spirit {ue, 
whether whisky, brandy, rum, &c.) consumed, but also with its 
condition (s.^, whether new or old, and so on); and there is no 
doubt that the causation ctf these .phenomena is intimately 
connected with the nature and quantity Of the by-products, to 
which, as has been already said, the ichamcter of the spirit is 
due. Gommenting on a statement in Bailey's Book of Sports to 
the efleot^that wine and brandy had a tendency to make a man 
fall on his side, whisky to make him fall forwaj^, and cider and 
pcary to make him fall on his back, Sir T. Lauder Brunton 
(Evidencf, Spirits Committee, 1891) suggests that these state- 
xnents—^if correct-might indicate definite injury to various 
ports of the cerebdium. Thus, if the anterior part of the middle 
lobe of the cerebellum is injured, the animal tends to laiH forward; 
when {the posterior. part is aflected, the head is drawn backwards, 
8rc. Brunton is inclined to believe that the varying action of 
different spirits may he due ito the specific taction of specific 
products )on the septate nerve centres. Thus the cause of the 
epileptic convulrions produced by the injection of absinthe has 
been traced to the ^ecific action of the chief flavouring agent 
of this liqueur. 

In view of the doubt which modem research has thrown on the 
older theories, to the effect that the improved dharacter of a 
mature,; as compared with a new, spirit is due to the decrease in 
the quantity of the higher alcohds(f.r. the fusel tiil), a discussion 
of the specific action and relative toxicity of these bodies .may 
seem .superfluous, more especially as they occuj^ in quantities 
whidh are apparently incapable Of producing serious effects. As, 
however, there is oonsiderable reason for believing that the 
higher alcohols do influence, at any rate, the flavour. d . the spirit 
a ilmef raferenoe to their physidcgical action seems to the 
hotbor tnot out of {[dace. Broadly speaking, the toxicity (d the 
fattifilcobiilsinlcreaises with their. mt^ular weight. Dujar-din- 
BeannUcitz and Audi^’ Hound that the lethal’ dobe for dm was 
5^[grafnmes perhi&hody^weight for ethyl (ordinary) akohol,^ 
3l75.g]»inntes lor propyl iakohol; 1*8 grammes ior butyl; and 


1-5 grammes for n^amyl alcohol. It is interestmg to note that 
the experiments of these investigators were conducted chiefly 
with the pig, as the digestive organs of the fetter animal are very 
similar to those of man, and also because the pig is a|^rently 
the only animal which willingly takes alcdiol with its food. 
With regard to the action of spirits generally, the investigators 
named above found that the digestive orgajixs of pigs fed for 
thirty montlis with pure alcohol alone were not affected, whereas 
the animals treated with similar quantities of imperfectly purified 
spirit (whether derived from the beet, the potato or from grain) 
suffered considerably. 

Of late years the attention of pharmacologists has been 
directed to furforol specially, and the aldehydes generally, 
as being, at any rate in pwt, the cause of the unpleasant after 
or by-effects of certain spirits. Curci and others showed that 
furforol in certain doses is poisonous to animals. Brunton and 
F. W. Tunnicliffe demonstrated a poisonous action of this sub- 
stance upon man, and, comparing the after-effects upon animals 
of spirits containing, and freed from, aldehydes, found certain 
important phy.siological differences between them. I. Guareschi 
and A. lUosso first drew attention to the fact that numerous 
samples of reputedly pure spirits contained small quantities of 
certain volatile bases of an alkaloidal nature. They apparently 
belong to the pyridine series, and have effects similar to those of 
stryclinine. E. Bamberger and Einhorn discovered the presence 
of pyridine, dimethylpyridine and other bodies belonging to 
the same series, in commercial fusel oil. It is possible that the 
existence of these volatile bases in spirit may have given rise 
to the— on the face of it absurd — suggestion that tar bases have 
been used as adulterants of whisky. It appears likely that the 
formation of the bases in question is connected with the use of 
inferior or decaying grain or maize. Thus the spirit produced in 
Sweden in 1879 was particularly bad and had very curious effects, 
and it was found, on investigation by M. Husz, that it had 
actually been largely prepared from decomposii^ grain. More- 
over, 'C. Lombroso discovered an alkaloidal body in decayed 
maize, the action of which was not unlike that of strychnme. 
The quantities of these bases which have been found in spirits 
are very small, but it must be remembered that substances are 
known-rSuch as abrine, for instance — ^which have marked effects 
in practically unweighable quantities. It is possible that these 
volatile bases may be responsible for some of the effects-r-very 
similar to alkaloidal poisoning— produced by crude spirits such 
as Cape “ smoke ” and the cheap Portuguese liqueurs. 

Having described the nature and effects of spirit by-:products, 
and ithe ch^es occurring in them during sto^e, the question 
that arises is : How is the knowledge gain^ by iscientific.research 
In this direction applied in practice ? It may be said that the 
old adage “ prevention is better than cure ” holds good in the 
spirit ir^ust^ as elsewliere, and the distiller, therefore, tries as 
far as possible to avoid the formation of those by-products which 
are objectionable, or at any rate to remove them during the 
course of manufacture. These methods for obtaining a satis- 
factory potable spirit are so far, however, only suoGOSsful upA*to 
a certain point, and the distiller is therefore bound to have 
recourse to prolonged storage or to one of the many artificial 
processes of purification and maturing, the majority of which 
have been devised — ^with varying success — during recent years. 
'Referring, in the first place, to what may be called the natural 
or ” preventive ” methods for the production of a welLflavoured 
spirit, it is necessary (a) that the water^rsupply (for steeping, 
xaashing, &c.) be a, good one; {b) that no mouldy or inferior 
material be used ; (c) that mashing heats be kept within reason- 
able limits; (d) that refrigerators be constructed so as to avoid 
bacterial infection; (e) that the “ souring ” of the wort be con- 
ducted on proper lines; (/) thait a fa,vourable and vigorous type 
of yeaet ibe used; and (g) that stiffs, >&€., be kept perfectly clean. 
Com^ next to the methods ordinarily or frequently employed 
by distillers for eliminating the undesirable. by-produnts, which, 
despite ( all care, are forsn^ in the course of inanufacture, the 
most important undoubted^ is purificaitionhy ij^ionalfractieQal 
distillation. By properly tegufeting thc. dk^Uipg ^h9atg»* by 
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u»ing a w«ll-devised stHl, both iatbe insUiw and idsp for 
rectifying, a product veiy free from fusel oil, aud especially 
from fatty aldehydes and volatile ethers, may be obtained. 
l!he. removal of acids— objectionable chiefly on, account of the 
unpleasant decomposition products which ^ey, form in still-r^is 
carried out neutralizing the still contents ;^ith ^an alkaline 
medium. The alkali so used also decomposes undesirable 
esters, and retains some of the aldehydes. For the elimination 
of fusel oil, treatment with charcoal is the most common method. 
Luck has suggested for this purpose the passing of the alcoholic 
vapours through petroleum, which is said to absorb the higher 
alcohols much more easily than it docs ordinary spirit; and some 
distillers have successfully tried the method of V. Traube, which 
consists in treating the spirit with a saturated aqueous solution 
of various inorganic salts. This causes the formation of a. super- 
natant layer, which is said to contam practically all the fusel oil 
as well as the greater part of the foreshot by-products, t.e. fatty 
aldehydes, 

Finally, there remain for consideration the artificial niaturing 
pocesses. These are exceedingly numerous, but it may be said 
at once tliat the great majority of them are hardly to be taken 
seriously. Thus one inventor, acting on the alleged fact that 
spirits are improved by lengthy journeys, suggests that a 
miniature railway, with numerous obstacles to augmpt the roll- 
ing and shaking action, be laid down in the distiller’s ware- 
housie. Of the methods worthy of consideration may be men- 
tioned, first, those depending solely on the action of currents of 
air, oxygen and ozone. They exist in numerous modifications, 
but the principle involved, broadly speaking, is to pass a current 
of hot or cold air or oxygen, or alternate currents of hot and cold 
air, or a current of ozonized air, through the liquid, with or with- 
out pressure, as the case may be. A^^^^rding to the patents of 
E. Mills and J. Barr, new whisky rapidly acquires the character 
of the mature sherry-cask stored spirit if the action of alternate 
hot and cold air currents be assisted by the addition of a little 
sherry and a minute trace of sulphuric acid, the latter b^ing 
subsequently neutralized l?y lime. Secondly, there are the pro- 
cesses which make direct or indirect use of the electric current. 
Of the indirect methods in this class may be mentioned that of 
Hermite, which consists essentially in adding an electrolysed 
solution of common salt to the spirit, and subsequently redistfll- 
ing. Thirdly, the processes which rdy on accelerafmg natuj*al 
action by artificially reprodneing jthe conditions attendant 
on the latter in a purposely exaggerated or heightened form. 
One method strives to obtain this object by heating the spirit 
under pressure in an atmosphere of oxygen in a vessel containing 
a quantity pf oak shavings, . This process certainly seems calcu- 
lated to remove a portion of the byproducts, for the “grog^ 
obtained in A. H. , Allen’s experinjents by steamiM the staves 
of an old whisky cask contained ^preciably morn tusel oil and 
esters than commercial whis^. lourthly, we have the methods 
chiedy dependent on the action of cold, R. P. Pictet, by cool^ 
a new brandy to— 8o® C, is said to nave obtained a Uquid w^ch 
had apparently acquired -the properties of a twelve-year-old 
spirit^ R. C. Scotrs procc^ epiisists. in energ'eti^W . treating 
spirit whi^ has been cooled down to o® C; with dry filtered ,alfj 
and the operations are so condqcted, it is' said^, thw there is np 
loss of alcohol or of the ^portahit arpraatiq eriers.; Aijcprdiug 
to the pablished data, the, quantity of ^efdsel oil is ihateriaBy 
reduced' by this method, and, the quality pi ‘spirit/ much 

in practice they may ^ve satisfacto^rMults) been devised 
a to effecting the direct removal of those epedfic Subst^neeS 
(iurfurol, other aldehydps and ydl^til0,ba^)^hi<ib riselwcih 
has shown to be preset to a greater, extent in new or inferior 
spirits thim in the matured Or supermr artide,^ and to some of 
which, at wiy, rate, owiqg to then adotowledaed toxi^ 
very sinall.quai^tities, it ifi,,mbre than rei^ofle^^/^ls^ lAode 


» The above chiefly applies to industrial spirit, In tto- 
vhich a product which is practically , pure sdew 
These methoda ean only be used to, a lindt^axtot by 


brandy distillers, for a complete removal oi byproducts also entails 

destruction of the epi^'»<wact6r« 


Brpnton and Tunnicliffe hafve pointed, cut) to sujjppse.tl^it^^at;. 
least a part of the evil effects, by drinking new or inferior, spirit 
may be ascribed. In this cqpxipxipnWiP^^ut taken ;P^ti,b¥rJ^ 
Hewitt is of interest, inasmuch; aa.ii iClw ^th the pipW^m of , 
spirit purification, , on seemingly < rkt^nal scientific hnes^ 
patent takes advantage of the fact 4b^t furfurol and 
aldehydes can bexemoved from spiri^ by distillation with phepyl- 
hydr^ine-sulphonate of soda, which salt forma non*wolatile. 
products with .the substance in question. ^ ^ 

SPIRirUAUSW, a term used by pbiJospphicd w^^ters to ^ 
denote the opposite of materialism, and also used in a narrower * 
sense to describe the belief that the spiritual, wprla,, manifests 
itself by producing in the physical world effects inexplicabje 
by the known laws of nature. It is in the Utter senae tba^ ^ 
here discussed. The belief in such occasional ixianifealAtippa., 
has probably existed as long ^ the belief in the existmme of 
spirits apart from human bodies (see Animism; Magic, 8m,), 
and a complete examination into it would involve a discussion 
of the religions of all ages and nations. In 1848, however,, a 
peculiar form of it, believed to be based on abundant experi- 
mental evidence, arose in America and spread there with great 
rapidity, and thence over the civilized world. To this movement, 
which i\as been called “ modern spiritualism,” the present article 
is confined. 

The movement began in a single family. In 1848 a Mr and 
Mrs Fox and their two dai^hters, living at Hydesville (Wayne), 
New York, were much disturbed by unexplained knodciijigs. 
At length Kate Fox discovered that the cause of the sounds w^ 
intelligent and would make raps as requested, and, cornmmu- 
cation being established, the rapper professed to be thq. spirit 
of a murdered pedlar. An investigation into the matter .ww 
thought to show that none of the Fox family was epAcerojedin 
producing the tappings; but . the evidence that they .were 
not concerned is insufi^ent, although similar xmises hadbppn 
noticed occasionally in the house , before they liy^ tnetA^ Xt 
was, however, at Rochester, where the two, Fox girb soop after-, 
wards went to live wil^ a married sister (Mrs Flsh)i that ^ 94 ?^ 
spiritualism assumed its present form, and .that cominqp^^pA 
was, as it was believed, established with lost, relaf^vps mi 
deceased eminent men. The presence of certmn ** ptdxam* 
was required to form t^ link between the woidds of tbe.Rvii^; 
and of the de^, and Kate Fox and her sis^r were tj^.fi^t 
mediums. Spiritualists not 9s yet claim to Imow wh^t fij^ial 
qualities in mediums enable spirits thus to make 
The earliest communications were carried on py mejms^^pt 
“raps,” or, as Sir William Cropkes calls them, ”-pearcMriye 
sounds.” It was agreed, that one, mp should, Ao 
three yea,” while mpre complicated messages 
obtained ip other wpys, .^ calling oyer/or 
letters of the alphabet, when r^ps occur, ^th® 

The idjm bI;C»mmumcatmg .the .deMitep. 
attractive eyeh to the ipew <Aii»pus,/sriftnamc, tp,.thcaet who 
were mourning for lost friends, and most of all to 
beUeved that, this. was the comwfflcqofent of,fi< pew 
The nrst tw|6 cau^m ftttra ^ ipjmy jnqpirem.; putjrt 

last that ha 3 ,|cbi%,giyep.to 
aspect. Many ejeme to wijtness the new wpi^er,,^ 
mentandiatmre^sprpfd mildly. ItshpuldbeMtijIftotOT^ 
tations fayomebje to the new idea had ajn^y ^pppsated ^7 
the interest-m nmsmerism and the ft^pce 

(See .Xtvppoafiaf),, widely caused aX t^s ttee pot^; m 
and Europe. It was believed that information about other 
worlds and 'from iugher inteiligphees^ obtaif^;ftcib 

persons^ih.the/ideii^wakih 

m America the incwt prominent iwmmpte df wch peitehlilcft , 
work, Th$ Primi^s of NaHwti jfor DiMim 
V otk, ^7), was afleged to 
trahee, ‘and bpfewe xM his. 
reliipous re^tion. MwyxfiW^ 
into xOedtfHM (q-vi). The spirittialistie” momnenti apreed 
epidemic.^^ ” 
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irdse anyu^ere sporttah^ously,^ but those who sat with the ! 

were often found tb become mediums themselves and then 
in thbir tutni deVeipped' ih^iutn»hip In others. The mere reading 
of hccdunth of i^imces developed the pecnltar suseeptibillty in 
somdpersOns^ others, whd bec*^ mediiims ultimatefy, did 

so tmfyaftiei* and pal^ertt waiting. 

Thejo^sbeihs to have been Htl^ practieay interest hi spiritual- 
ism in l^^nd* titt r8j2, when its first development took l^e 
fonti'^of^a mania for tablh^tipning (f.n.). This seems to have 
prevailed all over Etuppe in 1^53. In England ft was gre^ 
stiflhrlated by the visit of Mrs Hayden, a professibnal medium 
ffqtp Boston, in the wiiijtet 01*1852-1853. Daniel Dunghls Home, 
the next medium of importance who appeared in London, came 
over'ftbm America in 1855; and for many years almost all the 
chief medfuihs for physical phenomena known ip England came 
from, the United states. It' was at Keighley m Yorkshire— 
where also the IJrst Unglish pertodfcal, the Yorkshire Spiritual 
TtU^aph, wjas published in 1855, and onwards— that spiritual- 
ism as a relkious movement fimt made any mark in Engtend; 
but tiiiii movement, though it spread rather widely,, cannot be 
said lii) have attained at any time very vigorous proj^tions. It 
hatd. taken inore bold in its ortgmal home in tfic United States 
of’ Ameifca, and thence it has spread in some degree to most 
Christian cpuntrieg. Nowhere, however, has there been much 
religious orgianhsatioo io connexion with it, and' the fbree of' the 
movement seems to have declined rather than increased. 

In tjic present article it is impossible to give an exhaustive 
catalogue of the phenomena and modes of. commumcaftoon of 
moeWm ^irithalismi* The greater part of the phenomena may 
be divided into two classes. To the first belong wh^t may be 
caM^d the ph^icd\ phhtomma fa.if.} of spiritualism— those, 
n a r h fely; ivhwdi, ^ correctly observed and due neither to conscious 
of* up^^ciods trickery nor to haHocinaiiibn or iHhsion on the 
Of e^cr,VerS;^ exhibit a force acting in the physical world 

nithe^ tthiij^OWn to science. The eariieSli of these ^enemcna 
weft "the taps already, spoken of and other sounds' occurring* 
wi^Odl? appWnt physical cause, and the similarly rtiystaribus 
xpoVethents df fumftum and other; objects j ^ these were shortly 
fdllbwed bV the. orbeHs antf playing of musical ihstru^ 

metits^ Wer l^oW^'the appj^^ df fights; ^s^human 
vdiC|b^ : tpuriCal^nd^i, pjtrihi^d, ik saidjy without ^trtnponts ; 
t|m materiWizatlon presence Ifi mafjeriid fdrih of^ what 
sCdimtl tdbe hmpan hand^,ahdfitces,imdu!timatcly* of. complete 

£ irts, jril8^d'*to be not those oflan^pcmon present, imtlsome^ 
es HkimiHi by, w?th«^«es as dCceai^ reiatWes; *psy(ko* 
graphy^*' 4 r Writing and drawing,** aSseited^'to be done 

wHnout huihikh inmrveniSinj ** spMt^hbtiogCapkf,” of riie 
appmkn^ oti ^photbgrapbib jmtier of 'human kpd other forms 
whefi bp'iC^ittCrp^ viisil^ b^Ore the' cai)n|rii *!p any but; 
spcCialiy rfdbWriJ tUers;'^ Unttstemhg of cOrds, and,’ bon^kj 
el^gatJop 'df tiik ‘bodyj, handling df rbd 4 i 0 t edads; 

arid the fmbkr^ ptssage bf sbim: through sdUds without 



vdiitb’ we may dtJI the 
■rihin^’and\tein|hg:^'^^ contact; 

l<f } tt^vtilsive 


disffit^iSdh ’ " ^ 

‘rtij^stjCond clhsS of 
ininai^tiC. conrii^ts Mw 

to:., through, th?'iiiedltim*a^ 

Buid inyolUntaty^ danpfhe* entfarieem^t tramue*- 
dp^bwriiaddn by tbe mraajn 0f ‘^llecC8Se<rpers6ns 
I t^nporaiy possession • serihg sbims and 
visioiii ]^d Htoiw ph^tbiri vok(^. ijlik'dla^ bean ai^nlty 
to pheMhena of tiypn^n^d'of beffirih n^tvodaf 

iwM&lilMM to'^ wMiMgy'Sfcqwiwynii tt * apixiWttiflli sjMmt 

IB to tneptftra. 
J^hi^Qmme> A«pa«ai 



complaints, to certain epidemies of tke middles ages,* and to 
phenomena that have occurred at some religious eeviv^. 

In a third elasa muet be placed the cure efi disease by healk^ 
mediums. Thfe belongs to medical psychology, and cannot we« 
be studied apart’ from hypnotic treatment ^eask, from thw 
now well-recdgnfzed power of auggestidn (?ie:), from ‘"farth 
cures, mmd curesi*' ** Christian l^nce **' and cures connected 
wWl Other ibrms of religious belief (see FAiTH-KsitLwno). 

Phenomena fafling into the automatic class are much the 
most common. The irivestigatiqn of Carpenter on vnconscibua 
cerdwation and of Faraday on unconscious muacular action * 
showed early in the movement that it was not necessary to loofc 
outside the medhim’s own personality for the explanation of even 
intelligent communications unconsciously conveyed through 
table-tihing, automatic writing and trancespeaking— provided 
the matter communicated was not beyond the range of the 
medhim*s own knowledge or powers, ibid the whole subject of 
the action of the subconscious personality — the ‘'subliminal 
self ” — ^has since been more fhBy worked out by psychologists 
and notably by F’. W; H. Myers.^' No one conversaait with the 
facts now doubts that what looks like possession or mspitation 
by an external intelligence may generally be accounted for by 
subconscious mentatiba, so* tliat in all cases where no material 
effects arc produced except such as ran be attributed to the 
muscular action of the medium, the evkhmee for a supernormal 
interpretation must depend' on the content of the coimnunicotion. 
Spiritualists maintain that true information is received, which 
is provably unknown to the medium or other persons present, or 
which at least is expressed in a manner obviously beyond their 
powers; and they attribute this to cxtra^corporeal intelligences. 
Others, while, not going so far as this, admit that the content of 
the communications does, occasicmally exceed the medkm’x 
knowlfedga and affOrdSs evidence of tejfepathic communicatioit 
(see TismEPATRY.) between living persons. Ptobably most per- 
sons who have, studied riie. subject would now* be inclmcd to 
go this length; and there fe some evidence, notably in connexion 
iWth the trances of.an American meditim, Mrs Piper;’ which hax 
qonyincad some good observers that the hypothe^ of occasional 
communifcation from deceased persons must be s,eri0usly entet^ 
tairiedi* Recently the Sbekrty for Pff^hical Rtseairch. hi» 
obtaihed from various petspas autoniettic script afl!ordfri» 
Unpprtant new. material, fw investi^atton, and which prima facte 
supports the spiritualisric Kypo^eri^. Whether or not.'ftrrther 
of the conttmw thfr hypothesis, fr 

canrtbt, fkil to tmroW lijjHt on. the rigture of the ihteftijgehce fa^ 
vofved. The scripts contain someunatter unknown to the writers 
and* in partfculfai' Show.interccsmexions with each other nottoiba 
accounted fbr by knowl^jo nahnally possessed, by the writers,^ 

At, no, peribd' Of the- spmtuiljBffc movement hw* tha ctess ' of 
physijbaf phenotoonabdm aooeptttt’altbgethcr without ciffictem. 

spfrfrtmlSU Ifriow Alitimich fraudi^ conp 
hi^ b.eP^ (^coyersdTn-frequeritjy by sptetnWirih themsohms — 
and conditions fovOUrabte pa obtaibing them are Ofreit 

SuobM ^vouf fraudt It with a f(iU knoWltd^ df these diffieul^ 
^fS thu wl^y ofltrireOtitoitibn' that they nudntam that ua^ 
gbnui^ ph^^ona, are of constant occtnteQca. 
Mimy vmume^ aocot^^ of speh pheporitena have 

t^.prt4tedi and aj^eatls'ofmn mado.to of'evidetmo 

SQ accilm^jate^ •‘^bfihysicai sdOnce can arr^ a tHho of the 

S i5,«fc<(vJck8efc 
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of theee acoeunta bawe soarciQl^ qa^ scie&tifiQ value. 
Sj^ritu^ts Imve^as a,ruJb> sought to. mvihce. not by teetunony 
but.by ocular demonstration. Y^i there i& not a mass of 
sdentihc evidence, there are.a.njUjBtbe]f of wltnesses-^among; them 
distinguished men of science and others of undoubted intelli- 
gencer— who have coofvinoed thenwclyes hy ohaEarvatiani, that 
pbenoxnena occur which cannot be escpkined by known causea;, 
and this, fact must carry weig^ even without careful records,, 
when the. witnesses, are otherwise limown* to be competent and 
trustworthy observers* j 

Among proposed normal explanations of these phenomena 
thatiof hallucmation including* illusion as to wnat is seen 
almost amounting to* hallucination, deserves careful considesca- 
tiom Sen.sory hallucinatioB* of several persons, together who are 
not in a hypnotic, state is, however, a. rare phenomena outside 
the stance roQxmand must not thereioce be lightly assumed within 
it; nor is it in most cases a plausible escplanation where there is 
general agreement not only of all the witnesses^ but of more than 
one sense as to what is perceived,; as distinguished from, what is 
inferred . Nevertheless something of the kind seems occasionally 
to have happened, especially at some of thesMnees with 

What may broadly be called conjuring ” is a much moro' 
prob£d>le explanation of moat of the recorded phenomena; and 
in the vast majority of casesi the; witnesses do npt.seem to have: 
duly appreciated possHDilitiea of conjuring, and have con- 
sequently neither taken sufficient precautions to exclude it nor 
allowed W the accidental cixcmost^ces which may ont any 
particular occasion favour specialt tricks or iUuisionsi. The ex- 
periments of S. J. Davey and. R. Hodgson should be. studied in 
this connexion.*'^ At a sphituaUstic. s6anee the. medHim. has 
the privilege of faUing whenever he pleaseaand these ia seldom 
any settled programme — circumstances very favourable to 
doceptmn,. Aa it was put by Ms Staintpm Moses,., m teding 
sphitvialist and himself amechum, whowcote ujnder.thefuam ^ 
of ** M*A. (Oxcttuy ; In 519, out, of! every loo cases 
pe^e do^ not get what they want or expect Test/after test, 
cunningly devised> on. whm the imvestigidar hasoft Ids miod^ 
is put aske, . and> another suibstitxrtedL” lr^^ other w<Mds, . thi^ 
evidence is raivly atrktly experimental, and Ais not only giivea 
facilitsestforiraioidr, but nmea ie.tiecessary to allow ft latse'xnwg^ 
fei; acetdes^ mistakes, and malobsewatiqu. lit may urged' 
that if none of. the. phedomena is. genuine wa have to assumet 
a.lw^ amouiit p£ aimlesa trickery infnon-professjlonal 

xwsdium&< ]^titmustb«b0mmmindtfaiLt.fhem 
mmlcharaoitee in thn medMm wm guarantee 
unksa it caw ba proved that be waa in no abnormal mental 
cendidonr when* tma phenomena ocousredii and eKtraosdinary 
deaeptiions ai^; known to have. been« canri^ on by hyshreiical 
padenita and } otheia with no appam^ 

Orm^cd^tborpasBibilitke to^hanUawndfac ia*tbat of exceptumal 
mnscnlan ^ndawmeni w;af > at omw a l . gncnliariQf in thamedium^ 
Fmr instance, it ie^not veryr uncommon to* can. 

maha loudaonnds by pattialbr< ^ doc a Jtb ^ andrestoswftin toe^ 
knenijaenthas jphtsi.andaowe expatiwats iiaadfe with tbt Fox 
gate ea sBda «aapiPfted the view that* th^ made rapa ty thm< 
matbodi . 

.Sosides thiagenaral a^wentaloeisupgnsing^i^idi^lte 
phenomena of spnituahw nu^f bo^dna tnemam 

two apaqi4*reaeQns wbkhMpew in ,gqea om (tV 

Almostwfveiy medium; who^ .hen been peo^ ^ 

pubifoihiuiiatficmw^ thna w/othaxbeeo dewnd mmiidp^^ou what 
cemot ha di^tk^iehed frqm.iixm4i4moj{$ oAisi^a.m^^ 
improhaUa b^tothesiai^tand 4p);i4tbc!iiglk.d ; 

eipdiimentaof variuw kipfe whkhn.by nems^ ^ 

sh^ for eoetiaucMe* ohaervatk^ oe diefpiitsdthf7mvee^^ . 
wouM pliiff f onjwr ; 

( Se^ Af. SpMmitm ^ tiiktilMWwi 

. .r.' .[ , j 


ingi^jffiere k no good evidexKce that such experiments hava ever 
succeeded. 

Kevert^Iese there does ewt evidence for the genuinenass.of' 
the physical phenomena which* daaeives consideration.. Cbont 
Ag^nor de Gasparihvm hfs Taitis foumanfes (Paris, 1854^^, 
an account of what seem to* have been carelul expenn£xith^ 
though they are haidly dhacrihed m sufficient detail to enable 
ua to form an mdepcj^eatjudgment. They convinced.him thor 
by some unknown, force tables could be got to move without* 
contact The experiments were conductea with Hk own.fam^ 
and frienda without pcofessional mediums, and in some of them 
he was-assisted by M..ThjiU3f, professor of physics at Geneva, vdio 
was also convinced of the operation of an unknown forced' The 
minutes ol the. sub-committee No, i of the. committee of the 
D^ectical Stocisty 3J3r3ftl)' report thattablesjnoved 

without contact; whilst all the persons present knelt on ehoim^ 
(the. hocks of whi^ were turned* to the table) with their handsr 
on the backs.. The , report,., however,, would be of greater va;hie" 
if thenamesuof thenmorumiand of the working, members of tlte' 
committee were given— we only know that of Serjeant Cox^ 
and R they had written mdependent accounts of what they 
witowsedL. Sir. WiDiam Crookes has published accounts of 
striking experiments and observations with D. D. Home, which^ 
have' left, him cenvinced^ of the gemrineness of the wide* range 
of phyrical.pj^immena. which cttcmcixri Home’^ medium** 

shipu'^ Ol considereble mterest ace the expesiences. of 
Mr StaiiKton Moses between 1870* and 1880, of whidi thsibe^. 
account has been compiled from contetnporary records by 
E. W„Hi.Myej».in twapapeis imblishedin the PtocMdings of tnit 
Soeietif fm ffoytkkai Booeawh,* Moic recently several men ot 
scieiw, inebimng'Siir* Oliver lj«dge^in>£oglantl^ Pnelessor Chaste 
Richet in IVance,. and PVafossors* Sbhiaparelli aauf Mbmelll m- 
Italy^ futr «. convinced thei^ the supernormal charaettr 
(thengji iiDt.d.flay^spnte1kteex{te certain physidal 

p^enoRKfoa' thos hove* eecunred w.thepFefcnee ol; a MeapoliSan# 
medium,^ Susapia Fhlhidlno^ though' it is known that she fse^ 
Hi Joseph Maxwell, of Bordeaux,, 
bMi pfitblislMd accountw^ lapa am movements of objisots* 
wBAlOut oontael; wteessed' wte priv^ oaher' miKhdaBis^. 
which he appteoQ^'tu bavc’e^^ care, though he doer 

not dkscribi, Ihe c teCt10 Ps^ s^ffi^ for otheix to ftnmtngr 
indepettdaivt judgment about them. 

The m spiritually^ apart , from sdentffi^ curiosity 

and zaexe^km ofi tbe mainodkuSt.is (partly due to the.belief that 
truatoiQtthy ihfemnatte and adVice about mundkne mattM: 
cgAhe dbtmhied thniugh*iQe4iimia-^^ the same in^ulse in fEict, 
whiek has m all ages aUra.ctjed: inquirers to. fortune-tellers: 
The.mai;a.thougb^)'BpwituaI& chiddy ihterested^ 

mtbe. a^iiaiurance of Glaandj^^ 

and^xeligioue teaching, w|ico they ofitnih through automotii^ 
writing, aodf Irancevspeakiikg;^ K was* discovered^ very 
in the movement, that accuiacy ot these coxxmumTcatibkir 


tb»t by tbe .udi(jpig«Dt reason it & po8SflUiB''ti 

i««4g«. .wbetheK .^■.cp ron i n ifata i ^;. ibtero^ce is tnist«)nt% 
espenid]^ ajtet: fvxdcnyed^ *nth outTctidu' atie]&‘ 

ganewrOK wlwn.fn)(rfs w» g^vsa «( uJienti^ wioi penonklbunht 
to bavt bees tisutsnwilby on oartb.. Sbc& iptall^ces aw aot 
sufipasd tobi isfaltt^liut to lave tfie knowtedj^ of spirit, 
life s up n x^ fe d' iko t^aart% experienca. Stilt tbe agreement' 
faatwwn cawiaawmtMna ao ieeBiy*ad ba$ not been stdfcieiit^j 

Vmn mfmi t m ' wMi UtUiimitm, /MK.'AisMkistoi 

a- ,.1. J .« ..fc. ' . _o s 


:Oth( 


Oett *871^ rauhUii^^ 
^ ^ Rosoariikos on,^ . 


EV papers oy Crookes, under the istk on,ih$ Pimor 

ms«M of Spififnolim (1874-1876). Sw also his Noteeof SteotMi wlli^ 

D.OI gillie 

!! *>» at. a» 
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great for any thing like a universal spiritualistic creed to haVe been 
arrived, at. In France the doctrine of successive reincarnations 
with intervals of spirit life promulgated by Allan Kardec (L. H. 
D. Rivail) forms a prominent element of spiritualistic belief. 
This view has^ however, made but little way in England and 
America, where the opinions of the great majority of spiritu- 
alists vary from orthodox Christianity to Unitarianism of an 
extreme tind. Probably it would be impossible to unite 
spiritualists in any creed, which, besides the generally ac- 
cepted belief in God and immortality, should postulate more 
than the progress of the spirit after death, and the power of 
soime of the dead to communicate with the living by means 
of mediums. t. 

Spiritualism lias been accused of a tendency to produce in- 
sanity, but spiritualistic sittings carried on by private persons 
do not appear to be harmful provided those who find in them- 
selves “ mediumistic ” powers do not lose their self-control and 
exercise tliese powers when they do not desire to do so, or 
against their better judgment. Public sittings are apt to be 
means of obtaining money by false pretences, and the great 
scandal of spiritualism is undoubtedly the encouragement it 
gives to the immoral trade of fraudulent mediumship. 

BiBUOGiiAPHy.— In addition to the works already mentioned, the 
student, for a general idea of the w'hole subject, should consult 
the following : F. Podmore, Modem Spifiiualism (z vols., X^ndon, 
1902), and The Newer Sfnritualism (1910); F. W.H, Myers, Human 
Personality and its Survival of Bodily Death (2 vols., 1903) ; E. W. 
Capron, Modern Spiritualism ^ its Facts. &c. (Boston. 1855), fur the early 
history of the movement in America; J .W.Edmonas and G.T.Dcxtcr, 
Spiritualism (New York, 1853-1855); B.,lisLre, Experimental Investi- 
gations of the Spirit Manifestations [New York, 1856) ; Allan Kardec, 
Livre des esprits (ist ed., 1853); Mrs De Morgan, From Matter to 
Spirit (London, i8(>3]|, with preface by Professor De Morgan; Alfred 
Hussel Wallace, and Modern Spiritualism (1876); W. 

Stainton Mo.se8 [M.A. (Oxon.)], Spirit Identity and Spirit Teaching', 
Z8Alncr, WissenschaftUche Ahhandtuneen (the part relating to spiritu- 
alism has been translated into Englian under the title Transcendental 
Physics by C. C. Massey); Report of the Seybert Commission on 
Spiritualism (Philadelpnia, 1887); Professor Th. Flournoy, Des 
Indes h la Planite Mars (Geneva, 1900; there is an English translation 
published in London); Proceedings of the Society for Psychical 
Reseofcht passim. A succinct account of typical frauds of spiiitu- 
’ alism is contained in D. D. Home's Lights and Shadows of Spiritu- 
alism (2nd ed^ x 877-1878), and also in Horeward Carrington's 
The Physical Phenomena of Spiritualism, Fraudulent and Genuine 
(l^ston 1907). (£. M. S.) 

SPIT, a rotating bar for roasting meat, game or poultry. 
A spit usually has one or mojre pron^ to which the meat is fixed; 
in the case of a basket-spit it is enaosed in an oblong basket of 
iron wire. Tlxe old form of spit was fixed on hooxs or upon 
rackets on thj fire-dogs; at one end of the bu is a nooved 
wheel for a chain connected with a smoke-jack in the chimney, 
or some similar contrivance for turning the spit so that every 
surface of the meat is exposed to the fire in turfi. The jack was 
sometimes turned by a boy or a small dog trained for the pur- 
pose; the boy and the deg were equally known as turn-spits. 

spits, when not in use, were placed in a spit-rack ov«^ the 
fireplace. These primitive airangemerits eventually pve 
jiSfce to a combined spit and nlech^ical roasting-jack, vmich 
was fixed to a small crane projecting froiti the mantelpiece. 
Tl^ jack, which was largely of brass, rotated when wound up, 
and the meat was hung below it immediately in front of the 
fire, and the gravy and drippmg were caught in a large shallow 
xneJ;^N|^ with a high screen to prevent’ the diffusion of 
Mai. almost universal employineht in England of closed 
ldt(^eners has thrown all fonns of spits and jacks inito disuse, 
but m dd-tohioned kitchens they are still somrames seen. The ^ 
more ancient feirms of roasibg apj)aratus are how much i^ought 
after by colleclors. > . 

SPlTillJ'lSLDS, a disti^lldt^an, England, in the western 
past of the metropoUtanlp^ugh of Stej^y. The name is 
derived from the fact ^d belonged to a priory 6 f 

St Mary Spital, ioundedt#^ 1197. Excavations have revealed a 
Roman tamal-plaoe ho^e^^^The name is well known in cemnexion 
with the iS: indfisttf ealhkhlished here by Fbench refugees 
after revocation of the Edict of Nantes, m 1685^ 


SPITHEAD, a strait of the English Channel, between' 
mainland (the coast of Hampshire, England) and the north- 
eastern coast of the Isle of Wight, forming the eastern entrance 
to Southampton Water, the Solent being the western. Its 
length is about 12 m., and its general breadth about ,4 m., 
though the distance between Ryde and Gilkicker Point is almost 
exactly 3 m. The Spit Sand, extending south-east frOtti this 
promontory, gives name to the strait. On the north side opdis 
the narrow entry to Portsmouth Harbour, with the towns of 
Portsmouth and Gosport east and west of it. On the south 
the coast of Wight rises sharply though to no great elevation; 
it is well wooded, and studded with country residences. Here 
is also the favourite watering-place of Ryde. Spithead, which 
as an anchorage is exposed only to the south-east, shares in the 
fortifications of Portsmouth Harbour, the principal station 
of the British navy. In this connexion the strait has been 
the scene of many splendid naval pageants, such as those 
attendant upon the jubilee in 1897, and the funeral in 1901 
of Queen Victoria, and that which celebrated the coronation 
of iSng Edward VII. on the i6th of August 1902. 

SPITI, an extensive minor division of Kangra district in the 
Punjab, India. Area, 2155 sq. m., the population (1901) 
being only 3231, all Buddhists. It consists of an outlying 
Tibetan valley among the external ranges of the Himalayas, 
which has a mean elevation of 12,981 ft. and contains on its 
borders many peaks over 20,000 ft. and one in the outer 
Himalayas of 23,064 ft. in altitude. Spiti originally formed 
part of the kingdom of Ladakh, and came into the hands of the 
British in 1846. The river Spiti rises at the converging angle 
of the Kamzam and outer Himalayan ranges at a height of 
2o,o7j ft., drains the whole valley of Spiti, and falls into the 
Sutlej after a course of 120 m. 

SPITSBERGEN (the name being Dutch is incorrectly, though 
commonly, spelled Spiizhergen), an Arctic archipelago, almost 
midway between Greenland and Novaya Zemlya, m 76® 26' 
to 80® 50' N. and 10® 20' to 32® 40' E., comprising the five large 
islands of West Spitsbergen or New PViesland, North-East 
Land, Edge Island, Barents Island and Prince Charles Fore- 
land, the Wiche Islands, and many small islands divided by 
straits from the main group. The chief island, West Spits- 
bergen, shaped like a wed^ pointed towards the south and 
deeply indented on the west and north by long branching fjords, 
has an area of about 15,200 sq. m. At the north-west angle 
of the island is a region of bold peaks and large glaciers, in the 
midst of which is the fine Magdalena Bay. Farther south 
come the series of glaciers called by the whalers ** The Seven 
Icebergs,” which drain a high snowfield reaching east sdmost 
to Wood Bay and south to the head of Cross Bay. On the 
south-east it is drained by glaciers towards of into Dicksoh and 
Ekman bays. South Of this snbv^eld comes the monntaiiious 
King James Land, consisting of an intricate network of craggy ' 
ridges with glaciers between. A deep north-and*8outh’ de- 
pression is occupied by Wijde and Dickson bays, the onO’Opening 
on the north cOast, the other a head-branch of the great Ice 
Fjord Of the west coast, bordered oh the west by a range of fine 
mountains, a spur of which separates the two bays. East of 
this depression there is a plateau region. Its edge is eaten 
away into deep valleys, down which the ice*sheet of New Fries- ’ 
land sends glacier tongues into Wijde Bay. East of Dickson 
Bay the mar^tikl valleys are larger, and no glaciers conie far 
down Ihem. The tdateau betweexi Dkkson and Klaas- Bilim 
bays is cut tm bV deep valleys such as the Rendal; Skansdal 
and Mime^sdal Ml known to geologists]); it contains no 
large glaciers. Farther east is fOuM a glaciated area tailed 
Garwood land by^Sif Martih COriway. The neck erf West Spite- 
beigen is bdundea on the' nOiftli 'by a line from near the' head of 
Kiiuia Bilkn Ba)r to WicheBay, and on the south by the Sassendal 
and the depresskrfr leading to Ajgardh Bay. It is a complicated 
area of ^e cra^' ridges with beautiful glaciers between. 
Adventure of the neck, and is bounded on, the 

south by a Ime from the head of Van Keulen Bay to Whales Bay^ 
It is an area of boggy valleys, r^xmded >ldllB> mad«iiudl gh^ 
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9^ MAY be described as i;be teixiperate j^d fertile belt, and I 
is thcionly part of the island where reindeer still linger in any ! 
hun^^r^ Near the west coast it contains some fine peaks and i 
large glaciers. It is penetrated by the longest green valleys 
in Spitsbergen, e.g. from Coles Bay, Advent Bay and low 
Sound (the valley of the Shallow river). The southern divisicn 
of the island is very icy. There is a high snowfield along its 
east side, and ranges of peaks farther west. Two parallel remges 
form the backbone of the island south of Horn Sound, the higher 
of them containing the famous Horn Sund Tind (4560 ft.). 
The long narrow island, Prince Charles Foreland, with lofty 
peaks, runs parallel to part of the west coast of West Spits- 
bergen, from which it is separated by a narrow strait. Its 
range of mountains is interrupted towards the southern end 
of the island by a flat plain of 50 sq. m. raised^ only a few feet 
above sea-level. There is a narrower d^ression a few miles 
farther north. The broad Stor (Great) Fjord, uf Wybe Jans 
Water, separates the main island from two others to the cast— 
Edge Island (2500 sq. m.) and Barents Land (580 sq. m.). 
Formerly these were considered as ^ne, until the narrow Freeman 
Strait which parts them was discovered. Neither Barents 
Land nor Edge Island carries ice-sheets,, and both arc practi- 
cally devoid of glaciers dov/n their western coasts, but have 
laige glaciers reaching the sea on the east. To the north-east 
of West Spitsbergen, separated from it by Hinlopen Strait 
(7 .to 60 m. in breadth) lies North-East Land, with an area of 
about 6,200 sq. m. Its western and northern coasts are indented 
by several bays and fjords. It is covered with a true ice-sheet, 
while the neighbouring Wiche Islands to the south-east bear 
no large glaciers at all. East by north from Cape Leigh Smith, 
the easternmost promontory of North-East Land, rises White 
Island, covered with snow and ice, and rising to about 700 ft. It 
was discovered by Comelis Giles or Gillisini707, and is alterna- 
tively named Giles Land. Numerous small islands lie around the 
larger : Danes and other islands ofi the north-west coast of West 
Spitsbergen, the Seven Islands, Outger Reps, Broch, and 
Charles XII. Island on the north of North-East Land; Hinlopen 
Strait contains numerous islets, und the Ryk Yse Archipelago, 
Hope or Walrus Island, and the Thousand Islands (about a 
hundred small rocks) lie to the cast and south of Edge Island. 

The nomenclature is in a state of hopeless confusion, the 
names given by the old explorers having been carelessly trans- 
ferred from point to point, or capriciously set aside. The 
. true names, English and Dutch, of the principal misnamed 
sites are here indicated in brackets after the current names : 
South Cape (Point Look-out), Torrers Glacier (Slaadberg), 
Recherche Bay (Joseph’s Bay, Schoonhoven), Van Keulen Bay 
(Lord Ellesmere Sound, Sardammer Rivier), Vah Mayen Bay 
(Low Sound, Klok Rivier), Coal Bay (Coles BayL Advent Bay 
(Adventure Bay), St John’s Bay (Osborn’s Inlet), English Bay 
(Cove Comfortlesse), Foreland Sound (Sir Thomas Smith Bay, 
Keerwyk), Cross Bay (Oose Cove^ the bay, called Smeerenburg 
(Fair Haven, Dutch &iy), Flat jBlook (Fox Point), Biscayers’ 
flook (Point Welcome), l^dbeach (Broad Bay), Leifde Bay 

¥ VIche Sound), Grey Hook (Castlim: Point), Wijck Bay (Sir 
homas Smith Inlet), Verlegen Hook (Point Desire), Treuren- 
berg Bay (Bear Bay), Agardh Bay (Foul SouxmI), Stor Fjord 
(Wybe Jans Water), North-East Land (Sir TTiomas Smith 
Island), North Cape (Point Purchas). Stans Foreland is not, 
as often appears, an utemative name of Edge IsiancV but the 
name of its south-eastern cape only« , 

G$otogy.^Tjao backbone of the luetin idand oondsts of an ancient 
mass of pre-Devonian granites, gneisses and schiste focmi t a xnonn- 
tain chain in the western region. Resting upon these ancient 
cryst^iUne rocks, the precise age of which hu not been definitely 
determined, there Is a succession of sedimentary rocks represen^ig 
nearly every one of the prominent periods of Illogical l3xne. For 
the eastern part of the group these strata he nearly hoxixontal; 
here and there they are pierced by intxtisive igneous jooks. The 
oldest sediments yet found are the Ordovician beds lyhich. occur at 
' Helaa Hook, dolomites, limestones, slates and quartzit^; Silurian 
foCM inay possiMy exist in the horth-west; and Devonian gritswith 
^ jplsidipte have been recorded in iiiefde Bay. The Citbohiferoiis 
represented \ 3 y Culm-like loeks (dasaed by .Ok 'Hasr as 


Ursion— Upper Devonian);; upon these come limestones w(th 
Spirifer Mostinensis (Hinldtmn Straits) and above these agi^ m 
limestones with CyeUhophyllutn and Fusulina', (Eisfjord, Ben 
Horn Sound, &c.). Permo-Carboniferous limestones and doloimtes 
occur on the west on the mainland and on Prince Charles Foreland 
and in King James Land. Black slaty shales with large anunonitee 
in the Calcareous nodules and beds of black, bituminous limeitpne 
rq^resent the Trias at Cape Thcrodsen; and Rhaetic fossils are Idnnd 
in Research Bay, Bell Sound. Jurassic xocks are widely spread and 
include Bajocian, Bathonian, Callovian, Oxfordian and Portlands 
(Capo Starashemn and Advent Bay) ; the older stages being m w 
west. Some of these rocks are cou-bearing. Wealden strata with 
coal seams and marine beds (Volgian) occur in the south, and in 
King Charles Land are Neocomian rocks with interbedded basalts. 
Plant-bearing lower Cht>taceou8 strata have been recorded, imd lower 
Eocene beds are found in Ice Fjord, Boll Sound containing large 
magnolia leaves and others; beds of London Clay ago occur in K^- 
bay. Miocene Sandstones and clay with lignite beds, some 2800 ft. 
thick, occupy the west coast about Ice Fjord, Bell Sound, Advent 
Bay, &c. In this period these islands were probably all united and 
covered a much greater area and were covered with extensive peat 
bogs, on the edges of which the marsh cypress flowered, drop^ng 
its leaves and blossoms into the marshes. Sequoia^ poplars, birtmes, 
.nes and large oaks also grew there, while ivy and thick underwood 
-.^ciy developed under their shadow, and thousands of insects 
swarmed in the thicket. Subsidence followed in late Tertiary times, 
to be succeeded by a period of rapid elevation giving origin to the 
raised beaches such as those seen on Prince Charles Foreland,^ and 
possibly rcsubmergence may be again in progress. In comparatively 
recent geological times this, the main island, was over mo.st of its 
area a nigh plateau covered with an ice-sheet, which has giadu^y 
been withdrawn from the west towards the east, the western region 
being thus cut up into deep valleys and more or less rugged moun- 
tains, Farther east the mountains are more rounded, but still 
farther east the plateau character of the land remains. 

Climate , — The sea around Spitsbergen is shallow, and the ice 
readily accumulates round the shores. Although the glaciers of 
Spitsbergen do not give origin to icebergs so huge as those of Green- 
land, the smaller bergs and the pack-ice are thick enough to prevent 
access to the shores except for a few months in the year. However, 
the warm drift from the Atlantic sends a branch to the western 
shores of Spitsbergen, moderating its climate, and leaving an open 
passage which permits vessels to approach the western coast even 
under the most unfavourable conditions of ice in the arctic regions. 
Drift-wood from lower latitudes, glass floats of the Norwegian 
fishermen and other objects have been found at the northern 
cxiTomity of Spitsbergen. On the other hand a cold current charged ’ 
with ice descends Atom higher latitudes along the eastern coasts, 
rendering approach extremely difiicult. On this account these 
shores long remained practically unknown. I 

Owing to the warm drift the climate of Spitsbergen is less severe 
than in the corresponding latitudes of Greenland and Smith Sound. ' 
Bear Island, notwithstandhig its mme southerly position, 1 ^ a 
lower temperature. The isotherm of 2 3® F*. , which crosses the middle 
of Eastern Siberia, touches its southern extremity, and only the 
north-east coasts of Snitsbergen have an average yearly temperature 
so low as 14® to I0‘5 . At Mussel Bay (79® 531 the average yearty 
temperature is x6® (January X4*i®, July 39 * 3 ®)* Even in the coldest 
months of the winter a thaw may sot m for a few days; but, on the 
otherhand, snow sometimes ^dls in July and August. Spring comm 
in June; the snow becomes saturated with water and disappesis in 
places, and scurvy grass and the polar willow open their buds. By 
the end of June the thermometer has ceased to sink below the 


fxeezing'^point at night; July, August and September are the best 
months. In Sepitember, however^ autumn sets in on shove, and by 
the end of the month ;the pack-ice rgpidly freezes into one s^aniums. 


In Treurenberg Bay an animal preciptation of 64 in. has bM 
bbserved. 

Fauna and Florii.^The Greenland vdiale has completely dhptp- 
peared in conBequence of the great havoc made by the eavty whtleia. 
According to Moresby, ,no less than 57 *^ whales were kiM 
between 1669 and 1775. A great diminution, in the same way, is 
to be observed in the nbmbm of other creatures which were the 
object of hunters. A reddeaS extertninarion of Seals was carried cn. 
Walruses are now only occasionally seeit in the waters of Wdst 
Spitsbergm. Birds,, tSso, have raffidly diminished in numhen. 
The fulmar petrel meets diips approaching Spitsbergen far evray 
from the coasts tt makes ookmes on the cliffs, as also do m 
gl.mcou8 guU and ^he ** burgCmaster.'^ Rotdhes, black gtiiHehiote, 
ivory gulls, auks and Idttiww gulls bread on the cliffs/while fsdae, 
loomsand snipe frequent the la^ns and email fresh-watq^i^s* 
The eid^ dues; breeds on,thq ialaotl** hut Its numbers have. htcaifeM 
nbtioeably reduced, 'while the lummh and the tem confine thamselyes 
to separate diffs. These Mrds, howes^, are only mesM in Spits- 
bergen, the snow-bunting being tbeonly species wmmi staps Berma- 
.Bfotlyr seme twonty-thme spSNfes bgM regularly on Smtieergen, 
and lour others (tne fa]|Con>, snowy owL swan and skua) come 
ooassiqnatly. Of land mammsls, berides the polar bear, the reindeer 
and kMcibx haVe beeh; grekffy reduced ^ tbs teh^ Mt. are 

approabhing extixictictt, Wherese for several ynan ocnsecorthraly 
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' ibeloM 1 868 Isom to ,2000 were JoUeid hy Iximters in » lew wMkt 

vmmviQfr. 

Time w twroato-tlvee ^ecies 0 I ^lies,1iiit no lep^Hitos. Insf«tft 
(AxachaiOB, aod e^peoialljr £* 9 mtopod 2 ^j on the other hand^ 
,. 4re vtay coBUDML Molhiscs are also numerous. .At some places 
tb0 univalves areach a lai;ge aiae'and ^a|^poar ui .gpat 

.^hnmdanoa. ^ Cruetaceans i^^y joo ^eoiies iiave fbeon jrecogziized 
M the watesB ot the archipelago* 

Xhe 4era is. of coursci poo^ 'Tins only tree is the .pedar wfllow. 
wluGh jdQiffi nut -exceed 2 in. in and bears a i&v leaves sot 

laifger than a man's hnger-nidi; ima the -odly bnslies 4 u:e the nrow- 
. bei^ and doudborry. But at the foot rof the warmer di6[s come 
laam has been formed .notwlthstandio^ ihc slowness of putrefaction. 
,4md there^ in-contrast with tlie brownish lichens that cover the hiHs. 
MgawnrA Csupct of mosses.of the bm^test green, variegated with the 
igdckav>pellowilowers of thcraiinnomus.therlarge-leaved acurvy grass, 
^everataaxifragos. fox-tailgrass^ Ac./withafewiargaflowi^/'of^'goitn 
and jindifamsM; while -on the driest sjpots yellow poppies, whitlow 


acquaintances, cover all places where peat has aocumulated. The 
ald^-of .the crags and the blocks of stone on the beach are i»ometimes 
anuxelyxovered with a luxuriant moss and lichen vegetation.-among 
.fbela^ being .the ao^called ''iamme to»ad " (Unthi/icaria airciuia)^ 
wbkh, has maintained the life of many arctic travellers. Althoimh 
limited in numbei;. the dora is suggestive in its dutcibution. The 
s^^tation of the south has a decidedly Xappisbor European -alpine 
fCharacler^ while that^of the north ooasl is aecidtedly Amencan, and 
Jiecidls tliat of Melville Island. Many .dowering plants which are 
.fipmmonin north-west Spitsbergen are ahsent ivom the east xoast. 
where the cold climate as inimiccd to both flora and fauna; but. 
ron ibe other hand, one moss iPetUa h^^rkotta) and -one lichen 
(Osnea mclaxanthi) are found tuere which axo of American origin 
.^d rgrew both in I«l^orth America and on the Cordilleras. Algae 
are .most numerous, mony. like the bcown Laminaria and Nostoc 
£ommuni&, which hll all ^axid are the chief food of many birds, 
being familiar In Europe. ibniacMCur nuuOis covers the snow 
gsith its reddish powden ^ 

Fw/flty.— Sipitsberg'en.has .nfiW been permanently iihabite4, 
feKhough there ore several m&tmcts uf buntets wintering on the 
iihaid under stress el 'dxxiiim0tnfic«^ md several sdentiHc 

S ffitions 'have dmifc so. A -Russmti trapper nairied Starit^h- 
h .said in various accounts to Mre ^ss at 39 winter^ 
And 15 •consecutive yiearai hi the 4U’ojbopei^o^ .he -eikd there 4m 
^Spitsbergen tVtras '^soovered «n 'the laf ^une 
during the expedition tindter Willem 'Barents and Heein*- 
JBctA, whidh ended with the death df Barents. 'Wents saw 
puts of the west and north coasts^ and (to these he ;gave lihe 
Utmwff »of Spitsbergen. In 1607 Baay Hudsem^ after ^risking 
-coast of Gre^land, readied Spfabe^gWi in June. Bear 
the ice>boand island midway betwe^ S^tsbergen and 
;the Nolih Cape,.situate(d on the aaoiaauhmaiine plattom as the 
iomaex, bad iiceix discovered by Bai«isU,<eaid heomie ionpomtant 
ktttttmg’gmund^tor^ms/dec.) before -S^ 
to be vwited for this purpose. In ,1^09 'Thomas Maimaduke 
,iil ihe heartsease, ** iisoceecB^ aorih ^ram Bear Island, 

meted >Spksbecg6n9 and m the ioUovring year the ifirst husiting 
Ujtpedittei was deepatoliied thither by 'the Mnseovy Cmnpany 
on board the Axmtie " ctf london, Jonas Pook, tnastci;, 

• on whose report of the abundance of whiles on the ooast the 
4jpifcsbe^geii imhaUqg iodusti^y aidisih m& .to ^ow to such ixn- 
-fovtanoi. was eMbhi^ k Ttim Very thmuly the Xhitch 
llWgan tro tdfce a 'shfli% In .tfhis, and there ^were Irecpent coHisfonfe 
' !ll%reen tlie whalers xX IQbe two oa ^ iopidities, (wbik in z6rz,5 the 
> 2 teiQB Atteenptod to:$jiiiEdin this ^pact lof ^^Xjreesland/^ as Spits- 
bergen ms tor a long time unffivniioed. Enriond attempted to 
arA^kgo. but at length the Dutch became pre- 
, jUdtobtai^t to the wte&g iadu^tn^^ on id?3 founded the 
,maamt settlrnneort \qH rSmeemnhuijg. This tboeanie a busy and 
’ Inpertant centre, but >iiigaa *to about twenty years. 

' as the vrtiales were gradually tootii *Qie bays tmd mnst 
''Jht followed, sit notth^Afd along ^ coas^^ lalei^ into 
aheqpensea. lad^MndeiitlyofliteiEi^f^andButdhil^^ 

(the White m <di.teriot wait ao u-Spitstergea .to toint 
eeak; beatl|, At what ^eorty peitiod '<^ey 

so cadnot te Ifto todustty aeeitit to IhbMe 

gatoedaoeitotojxhport^^ IbelUMSsiaiishadtiheir 

mnene^itore ior vimw ^Ma of 1he evofaipelago, Jthe 


t^ole of tidiidh l!h(j^ fOso Called Gtumaik^ a.t^iropiliQii ofOtotti- 
land. A stoiflar Tfunttog industry was established by Nor- 
wegians eafly to the zSth oeatury^ but Splttoergen dedftoed )in 
importance as a bun’ttog^ound owii^ to the indiscrixhtoate 
sIsA^ter of game. 

Iwy expeditions have made'^itsbergen their 'base for pdlar 
esg^loration. The Russian admiral Cfvichagov visited .it twice, 
m 1,765 and 1766^ And reached Bo^ 28' N. The ej^pedltion 
sent from En^nd to j^L}xitihe tostigation of T)aines'Barrtog.ton 
under the command df Cons^tine John Phipps^ was .the 
first having a purely ^geographical purpose. It consisted of 
two vessels^ the^'^'Racehorse ” and the “tarcass,’’ on the first 
of wbidh Horatio Nelson was a midshipman. Riipps mapped 
the north of 'Spitsbergen, and reached 80® 48^ north. In 1818 
David Buchan and John FranMin reached '86® .34' to the 
north of tlie archipelago. Captain D. C. Clavering and Sir 
Edward Sabine in 18:^3 explored the islands, and Sabine made 
his remarkable m^dtic observations, while Clavering readied 
80*® 26' N. Sir Wilfiam’ Parry, shortly after his return from his 
third voy^e^ went to Spitsbergen and reached 82® 40' north on 
sledges, while other menibers of the expedition were occupied 
with scienl!i!fic work in the archipelago. In tlie same year the 
Norwegian geologist Balthasar Mathias Keilhau visited the 
group and rdated hiji experi^ces in a remarkable book, Resa i 
Ost og West Tinma^tn (Christiania, 1831). The Swedish pro- 
fessor Sven Loven was the firsfto undertake, in 1837, dredging 
and geological explorations to Spitsbergen and its vicinity. 
Next year a body of French, Swedish, Danish, and Norwegian 
jiaturdirts, among whom was Chados Martins, visited the 
western coast. In 1858, at the suggestion of Loven, Otto 
Torell, accon^anied by A. E. Nordenskiold and A. Quennerstadt 
made many important observations and brought home rich 
geological collections In 1861 a larger expedition led by Torell, 
NordenskiSld, A. J. Maln^er^, and Karl Chydenius, set out 
with the object 61 findiiw now far it was possible to obtain a 
mesGsurementrOf an arc oz meridian of sutocient extent Ibis 
aim was only partly accompli^ed,but the expedition returned 
with an invauiable store of various observations. The work 
of f he measurement of the arc was comjileted in 1864 by another 
expedition conducted by Nordenskkild, assisted by Malmgren 
and N., DuniSr. This expedition was Jollowed to 1868 by that 
of the 'Sofia,*' under 'Nordenskidld, whidh, to the words of 
Oswald Heet, “-achieved more and j^ve a wider extension to 
the horizon 6f our knowledge than if it had returned merely 
with the Snformation that toe * Sofia * had hoirted .her fiag on 
the North Foie:" In the same year the German. ardtiii ex- 
pedition under Kari JKoldew^ dreumnavigated West Sphs- 
l^rgen. Jn 1870 two yoimg Swedi!^ savants, Drs Nath^t 
and 'Wilder, visited to cider to examine t!he 

pho^horic ^fi^oaits, and two years later u colony was foitoed 
m Ice |lQr 3 ,rand ArSixtoil tramwsy .constructed to work the 
beds. She attempt, however^ did not prove /mccessfvA. Leigh 
Smith and the lCorw<^an Citato tnve visited and ma|g)ed 
jmrts :df Eaot Spitsbei^en to iS7i> returning with valuable 
tnfonnatSoin, Jbig^rtotmedAi^ 24 north. Intoe same year the 
first tDurirt steamer visited ihe archipelago. In X872 a great 
polar eicpedhiion under NordenddfiSd ^et out to winter on 
Iphsliei^ with the toteittion df attem|fting to the spring to 
advance towards toe pole on sledges dre^ % remclteer. But 
the expedilSon kicottotered a series 6f mMortunes. The ^ips 
were l^et in the ice very eaWy to Mussel Bay, anfli sk Nor- 
fishto^,4^peUiM»dqgteen>Uk^^ shut 

to^ the expedition bad to feed the eEeivs em its provisions and thus 
tw'todiioe the xatiows its wn num. The retodeer all made 
thiGiir escape du r in g a unow'dtortol htid vthen toe party 

veacbed the Sem Islands to the > ice ^0 pac^ toat 

aEidea^ of iguing Aoito ihad to te abandoned. Snstoad mf tois, 
Noitotokkld Nbrtb-lEart Land and ttoSkd' toe- vast 

ito^toeet jcovers^ % The ej^iStipn 4 (i; Hfys 

«dto^ 'bt&MiaaxX toq^octant setonm 
A Idnysics^ and suteHtoane nootogy; lin 2873 R. /Von {teurtoe- 
lltetuibeif; toe ftokigwt, pdxd n ^shm VMrie^tSpiteb^^ 



SPITTA>h-BPCH)UMENE 




rJbtrfto itfa e A;>0;4ira\lwBit wtuti^i 4 ^ tOeer ; 

.inaii iii>jpuane|r Mach iasiiished ds^ 

^fdbgy ftnd fl(m d tthe «land^^ In tiie saiqe JneriaBwisdi^ 
oaete^logieai station ms estadblisbcd ^ai Cape Tboiidsen lor 
^<»ii)]ringien 'fcht'Obsef^^ tkO’iotBnidienaljpdkr 

coniiiulttnn» Burioig the last ^decade iol the tigdi jcenlairy BpitS' 
bagen.attnaated ndtiDn]y4t number deemtkts.faut afeo ap^- 
menjaand touskln. i^qhiexpedildonsiaB those of CiMUtf S^orden- 
nkidki'msd^oiand tiMimportaiit okciinmovigidion^ ibfeithorst 
in xSgl^ during ni^hioli ithe Wdclis islands and Wl^ Islands 
were carefully explored^ confined their , laittentiont admesit ten- 
jtnely to 5the»0Qast6. In JL C Rabat maik the &‘st eepdous 
stteaopt ito tpenetiBite the anterior fconi the head pf Ice £}oed; 
enploxugApartofthejSassendidi'and’in ol^^SirRhLttinConnn^ 
4ed an icxp^tion whioh orassed ihe iislaa&d for the first time, 
and Buorveyed Tegbn between loe Fjord and Bell &iind 
nn the east coast. In 1897 Ctnnraf <aad Mr K J. Garwooid 
rfiumt^pad the glaoitftod area noith xif loe F}oi;d to about 
78^ eo' m, and jdimbed Horn Rund Tind. in the same lyear 
Herr And^ made his fatM Oodbon ascent iron Banes ilsland 
with 'the intention lof tfloating over .the Role. In .sd^ f^mekly 
servioe of Norwegian tourist steamers iras established jn sismiBer, 
.andla arnoUi ttmwiis'biiilt at Advent IBay in Ice Fjord, :aiiid though 
rthiB ms atberwaads closed, the west coast continued to be dse* 
•qnaonitly 'visitedfby toariat steamers during the height of summer. 
In 11898, 1699 and 1906 the prince ajf Monaco made adentihe 
anvestigactons in the Archipelago, . andiin i898«-'X^ RwediBh^and 
Raissian eoepeditoons undertook (the imcasuremeat off an ace lef 
themearidtan, ‘the neBultsof wludi vyKn aocompiaaoed by valnidde 
r{ihysiogtM|Efliicad, moteoBological, hotairiocd and icther <oh9er- 
tradons. Dr W. .& Bruoe made a compliete >ssiru6y and eden- 
tific investigadons cef Piince Qiories F)orebnd.i in 0900 «oal 
Iregan :to be worked son Advent Bay, ^a seam (lo it« ifhick bdng 
iound below 40 ft. df toEii ioe and as It. uf unde. 'Ihis'dcnaebp- 
ment .and >other considerations led ^ scmie •doacossion between 
aftue pomis intenasted as to the temtudai tgovemigirty .over the 
tarohipelago, a iquertion* arhidb though lappsoaehed befoorO .(as 
in rSyo) had never been brought ho a^setdememt. 9 

tBxsciocan^Pwr^-^Oa a tsodi idsttodby le manytooleiitidcLtibiexvers 
the ntevatumls owtwdly ^oliuxdiwwia TlwtJWefiSpjor/cqpf <p<«e)i#j^ 
j^pers is the nuhllpabous of the jSwP,djish Vp^emi^s ufAadsew. 

W.lairtinCSMiway namrates his espeditton iu Cri^sing qf 

Spit^trgm flxmdbn, 11897)'; and Wb Mmiip JMl VDombddfe, 
/jcpod dw 4 e 0 ailB ^ths history ^f itho; Areh&pdhigo .dohm tio '1840. 
M>uii4ffi ^tiw rpwnsipai voyages - and hisiaead rthsr^tfflf mH] 
jgoo, aad ,fw»Sh«p la v»ry iun Whfgwphy ^or 4 s^ hwtojpy and 
ceomphy Spitsbergen froin the earliest tipie down^to 190^. 
*lbie vwfiotts^bbsemtionsvof tiieSWodish the weasere- 

imeat of aa'krc icl moi&dtsn worelooouglit'tageffliMr >(ia Reenoh) 
iarsudiljiws M wwwrs tdhm.rrc’ Ml; ^ 

Oxpemtion nnaer tl 


So^editTon.nnder the same titled 1904 9^. 

mnK jrwBDEKis iiiisja- % ^Gshw 
. theBbjpafl, jKjis bam at ?Vitt‘«w»n an ja» ,i9<ti j?I 
4,8(5*. ICs fafihei; Karl jahwn iiWUpp XtSw-^ji 

seoes, 1(864), r WM s»per«tojamt^J,m^c,iwvi 
iBanb'iw;, Iriewidi stiadimjat 
JW.QUBTW <d time begs»a.(x8^7)jwfewr wipanus^ 
tsto 'pfcacSar 4it StrasAurg. .In 4^ bSMtpf do“#-«v*wr 

J. Smend of the MonatscTirift ^ ‘ 

jMfat,KKtM<,4»4.beis Iiridejy,toawn 
rthaj,&ts><tf tha Apostles 

WertpS^j.^. 



, 

£io(AMUh Mild XthsMSf^ igfrflh tf o f ai Aw oifg ools^ 0 ^ 1 ^ 904 . 

asnort Mr.^Xi$i^, a^vasedkr oigan^td^ 

Mde Of iOwdMexaen gopposM! 

te^ 1)6 the Mt 11iai^6tw(4iid vnelttiehdy; 
t#hettett hate‘4^ i]doen;^ltd>lbe^M: 

Jtemperi^e^, ‘ >4 ^ ^ 

flllVWVim iltemkdhHknibfi 


Qaavgpmi wlang ed t o itteiOrjhMe^r the 

AQbula Ba5Si(g.a.)at Ibusii^ lpas8os:firBit obiough lriiwicoM»|Md 
rge ofthc ¥iaiM^ Aen*ilbronj|ht*te iScfaanrs »baoit|iaqdipiBt 
Ideer, beyond Miioh the Rtolaia igaege gives Meotee^ito ^lie 
leitiage jqE Rplikgeni(bXMn Muck itbe jpaas /takes its natne^/the 
i^pet. reach )Y]f>the jnaia or KintcenRanoh of Ibe Rthiae 
(Leaving to t(be nrest the ivoad >over tke'Ran Beanard^o rots, 
6 t^ it. .rvbich .the iSt iQoltbarc} caBwajr ,lBie jotoed «t 
fiiasca, the route lying entiaely ^rou^tiSMsadeetatoi^) Ake 
Spliigen iced i^oonstnioted 'in txiSag) mbnotetiwxutii t!0 the ipass 
(d94h whiph (ferms /the ipotitioal irimttei:, dbuttbe aoteier 
aide the road avcods the did path thfiough tdio>.dnMuied rGar- 
idinello go^ (here passed itodonsilidfs amy oniAnaeinber, 
i8o0)dn urder to descend Iby ixigzggs to Pianatzop. iPhnnooipast 
Cao^o Bokdno and t^kdlivagigie the jdeacetit lis uitedaato dhe 
ianoientt town of ilhi«veiuaa;at tdie junction. of tbp •ood’ifiobi the 
iupf^ Engadine over the Maldja Baas, and ay nu bycnSlMacnre 
K^iieo, at i the northam end M 'hbe lake of Gomo. .TheoliBetaBee 
by tnM tfrom Spliogen village (ad on. above .Andesr) to ^bia- 
vienna is 25 m. (The ddi^oes take 54 ihours jromBjddgtnnnl- 
)kgB((4 hours above Ibusis) to Cbiavenaa. %IBut by tlm peopnal 
ino foercea railwi^ tunnel df ahoud id >ra. (in length Bronx dopdeer 
to GAlliataggio, it was icakndiited dfhat tbn Bpiiigen line^woidd 
become Itie sboDteat route iriua socatbern ^iiMnany. ito Milan, 
while at Chbrfcsam .k receive the traMc from tfaroipper 
Engadine. > Ci) 

SPODVMKRE, a Tithium^alumbdum dUioatc 
the ^pyroxene «oup (see pYaodcxa^s), 1Et was named^fa^ 
<fAn!:hada « B^va, m a8oo, from ^r. ewctkuis (aih*obtetete^ 
in allusion to ks ^y aelour. Boon >afterwi|rdt ^Ri^Ka'dy 
termed it Pe'^ikMie, (because 'k'^hihked(eerti^><^ 

«quMliy in three vdirect^one appekiiii|g Ifbreelt^). 

Spodumene orystidlizeB In the mono<^l^c^4!fysteifi, m^icryirtiAs 
bwving ^neridiy i tidbk tend '4i^g *^blteif stlteed 

1ongitndinidly4 R .has perfect ^iakittitiG icleavoge, and dteper- 
feet 'deavage pbraBel to Ihe ^bMjsifiiaiecdd, buralar 

ettuoture maytbe developed ^pnvi^dloiigithedf^ 

The hardness is 6*5 to 7,;.and'wievipeeide 
H^ough genetdly a dtfli miitttal/ebme q^miene 

!«re M brtghfly oelouiM aind tiamparent os *te tbe)indii^ 
^m^otones. Such Is the «iwiikd«^ioin idddtedte 
the lHac>toloured kunaiite etedista ^etiaw^ yhBowkh- 
gneen/spoefomene letind os'pebbies Indhe stateiof Mnitef 
BMUEd,ite^blte>wbiM ki^i^dlte|cse^^ 

BpcKiumeneiaused as o^soiWoeefdithtMmtte chemical p d^ 
<$pDdttxasiie oeodrt m grai!dte miid ^0130^^^ 

4tfigmal wpeoknens «aine > kom the Isto lOf '^td dni^deimBnlHiill, 
rSwedeiiihut ithe fhiteteKtenij^ am ifouiid<fwtiii 'OnfMt Sebtec, 
especbdfyw Max8eih«Beitte,>Mte^^ ScetfagJanitCbi^ 
‘fieldmm iwqO^mown loctfHtieB. 'Y/toy dbie^epedtern't^^ Itedn 
/ebtaaneddiom the Bladcfi^ 4)f Rimkou; iSomb rtoarlM&e 
.deposhn*c(»itettdng(tt><kkxro^ weie (Hscoveced manytteeewngo 
iWbBnUtehwBe, gka^ld4;(>Bdty;i(bnflmtknt».a^ 
vidnchtthey yi^diieemifathaiurt^ >1^ fMkfoMifj'J. 

Brush and iR» A Batiot, 'the !ip)bdotttone- oebi^^ 
licptitby, fn 4i> vein iOf >aBB«tergmnhe, oeBOCuated wttbidgiitite, 
j^inurtk 4ichimbite, ^itehlBciide ^ ‘Other 
/te«eeher'teM<teierid specif pbeefteibH^iief^ 

f b^otdte, tcteloidke, dfckfinsodxte, biSdopUilitei jbgM 
(kwiragk%daii»eldkeM The l^ntttehe,/whmMas 

inoimafiytbeBtextwU lj^ (Bi0^ teoohme/alteiMl'^ 

Mile >te >MAt Iwii been eahed 

.seaHyM tlw wdneiM euttfypiiilte/{]^^ lEuery^ 

titawM tuupM% Bniih mdiMs 

^seiiceieied^ ^^ffdither fdtentbn iitesulte ‘tke dblrzjMiitiop^of 
^4^mdteohte,^a miueM .daimlbM%C;'M.iBh6paid1nyvitdtrj4ta^ 

Myero^fioibeaai/diitimid^ of tenideoofte aM 

tCte W yrMuieteMolteiidion. Ofidhetgiidbtenimd^e^ 
be ^soeMtey /andte liiiM bmictiMke^ 

^tevtedd >la igaej in ithe 'greenito pf *1^ 

and desor^d by T. IR^buon 'M Idllk^^^ 

, altered 8ptMbatMiie« '■ ' ^ ^ - ''-‘’v’ oU <v? W. R.1 . 
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M ! r SFCMBERy LfJDWiO German composer and violin- 

> .ist^ was bom at Brunswick on the 25th of April X784. He 
BMUt ^is ditldfaood at Seesen, where in 1789^ he be^n to study 
M<tne violin/aiid at six years old was able to ts^eipart in chamber- 
musia He bad a few lessons in compositian, but, as he himself 
tella us> be learnt moxe from Studying the scores of Mozart. 
After playing a concerto of his own at a school concert with 
marked success, he was placed under Maucourt, the leader of 
the duke’s band; and in. 1798 he started on an artistic tour. ; 
This proved a failure; but on his return to Brunswick the duke 
gave him an appointment in his band, and provided for his 
future education under Franz Eck, with whom he visited , 
St Petersburg and other European capitals. His first violin 
concerto was printed in 1803. In tliat year Spohr returned to 
Brunswick and resumed his place in the duke’s band. A visit 
to Paris was prevented by the loss of his favourite violin — 
magnificent Guamerius, presented to him in Russia. After a 
senes of concerts in Berlin, Leipzig, Dresden, and other German 
towns, his reputation gained for him in 1805 the appoint- 
ment of leading violinist to the duke of Gotha. Soon after 
this he married his first wife, Dorette Scheidler, a celebrated 
harpist. At Gotha he composed his first opera, Dte Prufung^ 
but did not succeed in producing it. Alruna was equally 
unfortunate, though Goethe approved of it at a trial rehearsd 
at Weimar in 1808. In this year Spohr, hearing that Talma 
was performing at Erfurt before Napoleon’s Congress of Princes, 
and failing to obtain admission to the theatre, bribed a horn- 
player to send him as his deputy; and, though he had never 
touched a hom in his life, he learned in a single day to play it 
well enough to pass muster in the evening and so to get a good 
view of Napoleon and the princes in a pocket mirror on his 
deskv Spohr’s third opera, Der Zweihampf mit der Geliebtent 
written m 1809, was successfully performed at Hamburg next 
year.. In i8ii be produced his (first) Symphony in E flat, and 
in x8i 2 composed his first oratorio, Das jiingste Gericht} In 
writing this work he felt hampered, by lack of skill in counter- 
point; 80 with (Characteristic diligence he mastered the contents 
of jtilarpurg’s Abhandlung vffn der Fuge. 

In x8i 2 Spohr visited Vienna^ and was induced to accept the 
leadership of the orchestra at. the Theater an der Wien. He then 
began his dramatic masterpiece, Faust, which he completed 
in x8x 3, though it was not performed until five years kter. 
His strength ^ inventiveness as a composer was now fully 
developed! and enabled him to produce large works with astonish- 
ing rapidity. He resigned his appointment at Vienna in 
ZS15, and sooniafterwards.made a tour in Italy, where he per- 
formed hit eighth and finest violin concerto, the Sema eaniante 
nelio sUh drmmatico. The leading Italian critics called him 
the fikiest singer on the violin that had ever been heard.” 
On Spokr’s lieturn to Germany in 1817 he was appointed con- 
ductor ofithe opera. at Frankfort; and therein 1818 he first 
produced , his Faust, It was followed by Zemire und Asor, 
which! though by no means as fine as Faust, soon attained a 
.much .greater popularity. Faust sufkrtd from its libretto, 
which is on quite adifierent plot ftom Goethe’s poem. | 

(iSpoflu'. first visited England in 1830, and on the 6th of March 
played his Seena cemtante with great success in London at the 
first Philharmonic concert.. At the third he produced a new 
symphony (iVa. .3 in D miner) and, instead of having it led by 
the first violinist and aimaestra al conducted it himself 

witb^tAton ; a, great innovation in London at the time. Spohr 
hdd a tr^mphant success bat)i as compos and as virtuoso; and 
he on ihis side was delighUd with . the Philhaononic orchestra. 

’ At his farewell concert in. London Mme Spohr played on the 
harp for the last jtiiwa. The constiained attitudes of harp- 
playii^ were hmlfibr her heahA; so in later concerts she played 
! the pianoforte vij^in which her husband produced 

udttlhis usuaiaiiHi^ foeility . After a transitory visit to Paris/ 

settled for a time in Dresden! 
opens were fiourishing side by side 
■ and Morlacchi. > Spohr could 
with The Last 


notappreciate Weberisgeiihia} neverthdess Weber leojnifne^ 
him strongly to the elector of Hesse Cassel as Kapelimeisten 
Spohr entered upon his duties at Cassel on the 1st of Januairy 
1S22, and soon afterwards begw his sixth opera, Jessmda, 
which he produced in 1823. This work—* which he himself re- 
garded as one of his jbest-^mairks an important epoch in his 
operatic career. It was his first opera on Gluck’s lines, ue, with 
accompanied recitative throughout in place of secco-recitative 
or spoken dialogue ; and it was produced in the same year 
as Weber’s Euryanihe, a work marked by the same departure 
from German custom. 

Spohr’s resources at Cassel enabled him to produce his new 
works on a grander scale and with more perfect detail than he 
could have attained in a less well-endowed post ; and he never 
failed to use these privileges to the advantage of other meri- 
torious composers, though as a critic he was very difficult to 
please. Soon after his instalment Mendelssohn, then a boy 
of thirteen, visited Cassel; notwithstanding the disparity of 
their years, a firm friendship sprang up between the two, which 
ceased only with Mendelssohn’s death in 1847. Spohr’s next 
three operas, Der Berggdst (1825), Pietro von Abano (1827) and 
Der Alchymist (1830), attained only fair temporary success. 
But at the Rhenish musical festival held at Dusseldorf in 1826, 
his oratorio Die letzien Dinge met with so enthusiastic a reception 
that it was repeated a few days later in aid of the Greek Insur- 
gents, and became the most famous of his sacred compositions. 
It is known in English as The Last Judgment. In 1831 Spohr 
summed up another aspect of his career by publishing lus Violin 
School, an admirable book for advanced students, which stands 
to the violin much as the combination of Cramer’s Studies with 
Qementi’s Gradus stands to the pianoforte. The year 1834 
was saddened by the death of Spoil’s wife. In 1836 he married 
again. During 1833 he had been working at an oratorio— 
Heiland's leizie Stunden, known in English as Calvary or The 
Crucifixion — which was performed at Cassel on Good Friday 
1835, and sung in English at the Norwich Festival of 1839 under 
Spohr’s own direction, with an effect which he afterwards 
always spoke of as the greatest triumph of his life. For the 
Norwich Festival of 1842 he composed The FaU of Babylon, 
which also was a perfect success, though the elector of Hesse- 
Cassel, unmoved by a petition from England almost amounting 
to a diplomatic representation, refused Spohr leave of absence 
to conduct it. His last opera, Die Kreuzfahrer, was produced 
at Cassel in 1845. Of his nine symphonies the finest. Die 
Weihe der Tone, was produced in 1832. His compositions for 
the violin include concertos, quartets, duets, and other cock 
certed pieces and sok>s, and among these a high place is taken 
by four double quartets {i.e. octets for two antiphonal string- 
quartet groups), an art-fom of his own invention. He was, 
indeed, keenly interested in experiments, notwithstanding his 
attachment to classical form; and the care with which he pro- 
duced Warner’s Fliegender tioll&nder and Tannh&user at Cassel 
in 1842 and 1853, in spite of the elector’s opposition, shows that 
his failure to understand Beethoven lay deeper than pedantr>\ 
Spohr retained his appomtxnent until 1857, when, very much 
against his wish, he was pensioned off. In the same year he 
broke his arm, but he was able to conduct Jessonda at Prague 
in 1858. This, however, was his last effort. He died at Cassel 
on the i6th of October 1859, 

Spohr’s Selhstbiografhie Is a delightful document;, revealing a 
character the generosity ot which was conspicuous through all 
its complacent intellectual foibles. He was a born tarie-m^er, 
for he mastered thb technique of his art safely and then applied 
his mastery to the expression of exactly those modes of thought 
which surprise no one who. believes that each art^problem haa 
one answer and that; the critics know it. But he had a i^ry 
genuine miriodic invention, and his sense of beauty was 
as even, the aU^pervading uvumerisms of his otiose chromatic 
style could not quite destroy* He tried every experixnent the 
copy-book optimism of his age could suggest; the subjects 
his operas Are all that, is romantic and nec£cgiiantipibe!!Wi;ote 
almost as meb t^fnpgremme-miusic ” as he inventedL 
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“ double quartets,” he wrote an Historical Symphony tracing 
the progress of music from Bach to h^s own day ; and, lastly, 
his for orchestration was quite exceptional, Yet not one 
of his experiments shows any essential connexion between 
the new form and the old material which he has so skilfully 
packed into it. Nor is his treatment of his beloved classical 
forms any nearer to organic life. In conversation with Joachim 
he once in his last years expressed the ambition tp write a set 
of string quartets “ in the strict form with all the passages 
ending properly with shakes.” This shows that all his work as 
a composer had failed to wean him from the conventions of 
virtuoso players, and it well illustrates the way in which ” strict 
forms ” desert their convenient functions to pose as classical 
ideas; for the “ passage ending in a shake ” is merely the easiest 
known way of finishing a section in concerto style, and is so 
far from being an essential feature in chamber-music that in 
the ten mature quartets of Mozart which Spohr undoubtedly 
regarded as his models it cannot be traced in more than twelve 
of the thirty-one movements in which it ought to occur. 

The steady level of Spohr’s mastery prevents any of his 
work from either rising to the height of Mendelssohn’s nmster- 
pieces, or sinking to the weakness of Mendelssofm’s failures. 
But where the true conditions of an art-form suit Spohr’s 
training and temperament he is, at times, very nearly a great 
composer; and in the severely restricted medium of duets for 
two violins his work is an artistic tour de force, the neglect of 
which would be unfortunate in a wider field than that of mere 
violin-technique. His best work is not so great that we are 
obliged to live with it; but its merits demand that we should 
let it live. p. F. T.) 

SPOIL^FIVE, an old game of cards, probably imported from 
Ireland, where it is still very popular, though the original name, 
according to The Compleat Gamester, was “Five-cards.” It 
may probably be identified with “Maw,” a game of which 
James I. of England was very fond. A full pack of cards is 
used : about five players is the best number, each receiving five 
cards, dealt in pairs and triplets, the card that is left at the top 
of the pack being turned up for trumps. If the turn-up is an 
ace, the dealer must “ rob,’^ i.e, put out, face downwards^ any 
card from his hand and take in the ace. The trump suit re- 
mains unaltered. “ Robbing ” must take place before the 
first player, the player on the dealer’s left, leads. Similarly 
a player who holds the ace of trumps must rob, putting out 
any card and taking in the tum-up, but need not disdose the 
fact till it is his turn to play. A player who fails to rob cannot 
go out that hand. The card put out nrny not be seen. The 
player on the dealer’s left leads. The highest card of the suit 
led — ^the value of the cards will be explained — oj; the highest 
trump, wins the trick. Players must follow suit to a lead of 
trumps, except in certain cases which will be mentioned. To 
a plam suit no one need follow except a player who holds no 
trumps; others may follow or trump as they please. If a player 
takes three tricks he wins the game. If no one succeeds there 
is a “apoil,” and a fresh stake, smaller than the original one as 
a rule, is put into the pool for the next round. The order of the 
' cards m plain suits may be remembered by Mter the knave 
the highest in red and the lowe.st in Wack.” In red, suits the 
order 15 king, queen, knave, ace, &c., down to the ace, which is 
lowest : in black suits kipg, queen, knave, acje, 4:c., up to ten, 
which is lowest. But the ace of hearts, which is always a' trump, 
is not reckoned m its own suk. In trumps the pr<d^r is “ below 
the queen highest in red, lowest in black” ’^e order in pd 
suits is five.lcnave, ace of hearts, ace of trumpsj, king, que^, 
ten, &c.; in black suits five, knave, ace of hearts, ice of trunks, 
king, queen, two, three, &c., up to ten, which is the lowest.’ 
When trumps are led, the five and the Imave of trumps and the ' 
ace of hearts need not be played. This is “ reheging,” 
colloquially “ renigging.” The five may always renege;, if 
it is led, no card can renege. The knave may ^cenegeit tp® , 
is played, not led. Only the five can rene^ jfco tine rakVe led. 
The ace of hearts qan renege to any inferior pprd.' Ii hearts 
are not trumps and the ace of heayt^ is led, a trump miwt be'" 
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played if possible; if not, it is not necess^ to play a 
“ Twenty-five ” and “ Forty-five ” are varieties of “ SpjpijTfiye 
the game is played for either of these numbers; eapi^ trick 
counts five to the maker, and there is no “ spoil,” but tljc trick 
made by the highest trump out scores ten; if a player gets out 
before that trump is played, he wins the game all the same. 
Ike winning of all. five tricks is called a “jink”; at “Spoil- 
five ” a player who jinks, if jinking is agreed upon, receives an 
extra stake all round; but if, after wmning three tri(iks,,he 
elects to “ jink ” and fails, he cannot score during that hafid. 

SPOKANE, a city and the county-seat of Spok^e county, 
Washington, U.S.A., on both banks of the Spokane river, near 
the eastern boundary of the state, and about 242 ra. E. o(‘l^ttle. 
Pop. (1890), 19,922; (1900), 36,848, of whom 7833 wer^'j^oreign- 
born, including 1683 English Canadians, 1326 Germans, and 
1168 Swedes; (1906 estimate), 47,006. Spokane Jsl ' served 
by the Great Northern, the Oregon Railway & Navigation 
Co. (Union Pacific system), the Northern Pacific, the Idaiio 
& Washington Northern, the Spokane, Portland & Senile, 
and the Spokane & Internatipnal railways, and by the Spokane 
& Inland Empire (elecbic) line connecting with the Cijeur 
d’A 14 ne mining region, Idaho, and with Colfax, Washington ajid 
Moscow, Idaho. Among the principal buildings of the aty 
are the federal building, the county court-houSe, ,^0e city- 
hall, the post office, thfe Paulsen building, the Cdulmbia*' and 
Auditorium theatres, the Spokane club, the masonic teffi^le, 
the Spokesman-Review building, and a large Roman C^th^c 
church. Spokane is the see of a Protestant Episcopal 
The city has a Carnegie library, and ten public parici ajtoe- 
gating 320 acres: the more important are Liberty BarlTJ* 5 
acres), Manito Park fSj acres), and Corbin Park (13 acres); ‘Fort 
George Wright (estaolished in 1895) is 3 m. west of Spolc^e 
on a tract of 1022 acres given to the United States govern- 
ment by the city, for that purpose, in 1894-1895. Spotoe is 
I the seat of Gonzaga College (Roman Catholic) for boys,, foiindfed 
in 1887 and incorporated in 1904; of Spokeme Collie (1967; 
Lutheran); of Bhinot Hall (Protestant Episcopal), fc/r 'girjs; 
the Academy of the Holy Names (Roman Catholic), for girls; 
and of other schools and academies. Among the dty's atari- 
table institutions are a home for the friendless (1890), th^ 'St 
Joseph orphanage (1890), St Luke^s (1900) and the Mari^'BbSird 
Deaconess (189^ hospitals, each having a training scho^‘ for 
nurses, a Florence Crittenden home, and a House pf the ^od 
Shepherd. The Spokane river is a rapidly flowing strain With 
two falls (the up^r of 60 arid the lower of 70 ft.), wkhiri tlie 
city limits, providing an estimated energy 6f abbiit 
horse-power at low water. Of this energy, in 190B, ,ajbbut 
17,000 horse-power was being utilized, emefly for generatihg 
electricity (the motive power most used in the cijby^ fedUs- 
tries), as well as for lighting and transit puiposcs, while 
9000 horse-power in dectneal power was transmitted 
Coeur d’Alene mines. At Post Falls, Idaho, 22 m, 'of 
Spokane, about 12,000 horse-power is developed, and at Hnie 
Mile Bridge near Spokane, about 20,000 horse-power. SpokaSie’s 
manufacturing interests havedeveloped with rexnarkible rapidity. 
In 1900 there were 84 factories capitalized at 
and thdr prbdUct was valurf at $3,756,119. M ‘^5 
there were 188 fectories capitalized at % 

increase), and the value of their products was $8;83o, 852 '(135-1 % 
increase). The city’s principal manufactures in 1965 Were ; 
luiriber and plani^ iridU products ($2,040,059); fiodr arid Wst- 
iriill products ($i,ip89,^9oy; mailt liquors\($679;at4); forirtdry 
and i^achine-shop products ($4?9#9S4)> ^ Irimb^ ’and thrijbw 
priidUCts ( 8418,0 1*9). 'Spokane is ian uiqiortant jobbirig ceupe, 
IS a' riatuiraj supply pomt for the gold, rifveT itnd lead flifimig 
regions of northern ahq Central^ldk^, eastern Wadiiriiglin, 
and Oregon, a^ is a diitributiiig'poizit for the rich'«gr^(d^al 
I districtsln'ulw regfon. ' ' .thin v 

Thb, fordt pop^erit setden^t on' sitt was 

made in ^8741^ Jiuries .N. -Glpyer, who 
trappers a"ti^ 01 Irind 'fitre. settleiiient 
Spbkaiie Tallin, in irtenibty ri! the Spokdn 'lfodikris^^a tBbe of 
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«!ioblk/^ich 'formerly occliriied the Sp^ane Titllttyi; 
,the Word Spolcan.is said to mean ** children of the stin.’* ISpo- 
rkane Was incorporated as a toMm in i88i,and in the^ame year 
received its fit^t city charter (amended in The city 

' bccaihe the county-seat in 1883, ’.The present name was adoptsed 
/in jt89o< ‘T'he city was reached . by tne Northern Pacific rail^ 
wr^y in ^883, by the Union Pacific in 1^89, and'by the Great 
'Ncrtherrl in 1892. On the 4“6th of August 1889 thirty squares 
,’6f'thc city (nearly all of its business section) were destroyed 
fire, with a loss estimated at 'I5, 000, 000. "■Rebuilding was 
at. once begun, and was pushed forward with sufih rapWity 
'■'that in about two years the city ' had been almost entirely 
‘ rwontoucted and^greatly improved. 

(anc. ^SpoleUum), a .tOrWn. and ardhiepiseppafl see . df 
the, .province • of Petqgia, itily., 18 m. ^N'.N.E. 6f Tcmi, and 
88 m, /N.. 'by'’E. of Rome 'by \rail. Pop. (1901), 9631 (town); 

(commune). It is situated on a hill, soihat the lowestt 
,^part is about 1000, the highest 148^, it. above sea-level, at 
. ihe ^^wlh end of the open valley Of the Topino, a tributary df 
'the 'tjber,. which it joins near. Assisi. The principal industries 
are tne :Collection .arid preparation of truffles and preserved 
'‘Ibd^s^ also tanning and the manufacture df • earthenware. 
.':'J^oleto is also the centre of an agricultural district, and containis 
I 'a. government experimental olive r oil factory. There, arc few 
‘ towns of . Italy which possess so many. Roman remains in good 
,jpl:es,»vation .under -the medieval buildings, ^and few medieval 
With so picturesque an appearance. There are con- 
,.;siaerafilie .remains of 1 perhaps ^pre-Roman polygonal walls-— 
jn One, plate a piece of this walling has masonry df rectangular 
^'lilocVs supeiposed, with an inscription of two of the Roman 
.muhieipal magistrates {qmttuorvifi). There are -also a few 
tiac^ of an inner enceinte of the Roman period. There are 
^rcmadns'«f a Roman , theatre, oyer .370 ft. in ^diameter, and an 
^piitheatre 390 by 2^5 ft. A Roman , bridge of three arches, 
^80 lt./loi|g -and 26 ft, high, exists :at the lower (north) entrance 
’ to, the (town, under the modem road to Foligno, in the former 
.bed -ofi a tprtentx 'which has now.chai^d its, course. A Mith- 
Was found outside this gate in 1878. The rock above 
^tb^io^ .was included within the poljrgonal walls : but Totila 
iqitifij<Mi amphitheatre, which remaineicl 

..thp citadel .until 1364, when Cardinal Albornoz destroyed it 
, lura .erecjted the ^present Roew, which was enlarged by Pope 
%; :it IS now a prison. The Porta 4 clla'Fu^ (the 
law aQudos to. the. repulse lof; Hannibal), occupies the sate of a 
Romap (gate, but is itself medieval; while the* medieval enceinte 
^aJ^dsesa. somewhat wider, area than the ancient. The Riazzia 
represents rtheRom^ forum; dose by is a triumphil 
arch of'^usus and Germanicu^, and a teinpiC'(?) iivto which jj 
. church of.S. Ansano. A'Roman Wse in the upper 

pa!^ town, With mosaic, pavemenlis,, probably bclopgcid 
^to .V^spaiia Polla, 'the .inottfier of the eiQperor Yespaaian. The. 
/I^laiaijMbiuqipalei, closeby^ qontains /the archives and picture 
g^l^ry . The cathedral of S. Mat;ia Asauntg,'iQucb modernize in 
..i:(^,.Ocqfipiesthe aitex^a^churohof tbaXombard-dukes erected 
,(aboat 4So2. The present . was .consecrated in 1,3^; 

/ihe %ade Ixelongs to thecuuddle jof.fho. iath centvury. ' Oyer 
.tj^maimentranOe isfa ia^aiiuisaic with 

•lithe Virgin and St ,l^y , the artist Solseraus j(i2Q7)* 

' Renaissance yestibine r (after, ii49c)/b fine. In the, choir' 
lusa the half dome .of ii!yfie+.a(ifiie,are«;the/fi^ of Fra 

»6. Lippi (scenea fixnn>thfi life-of.'ahe ‘ ' 
by ‘ 


, completed 

by Ira. Diamante^ ' .erected/by X^enao 
tha a^itgpn b^r ^ ^ 

ri^ok. Ttie 'fine.stallsKfiQd.i^^ the .winter choir dhte 
In 'W npor tbclriatta/dil.ljuiwno 
uw(uiW^p4HlPwfO 'il^h^.S^ e#y 

which contains the archaeological musmjqc^. the anM 

,,, fhe*ihs^lrcfeo^S^W^,, 

(wrongbr ,iBlj>osed to' hive been the cathedml Before io67).‘was 


foemd^ ^in A.D. 419 by Bishop Achilles. Its^laoade is re- 
maiicittfie for its richly sculptured decorations of egtotesque 
‘figures arid beasts, Which are df two different dates, About rooo 
and hboUt 1200. S. Bomenico is a fine example Of later Italian 
Goddc with ’ bands of different coloured stones. /Both the 
diurfch and its crjmt contain* 14th-century frescoes. The triple- 
apsed crypt bf S. Gregorio probably dates from thegth century ; 

1 the upper thurch was conscemted in 1196 and the Romanesque 
work covered with stucco in the restoration of ‘S. Nicolo 
j is a beau^Ul example of Fointed Gothic, the 'basilica of 
S. Salvatore (/rrmr^^w/)) at tfie cemetery belongs to the .4th 
centuiy A.D. The fine scidptures of the fagade, with its beauti- 
ful windows, us also the octagonal dome, all belong to this 
period; MSiorantius, the sculptor bf the portal of the cathedral 
(after 1155), took his inspiration hence. S. Ponzmno, not far 
off, beioims to 'the.r3th century, but its interior 'has beenTe- 
Stofbd; f he crypt contains frescoes of the 15th century. The 
city is'Stlll supifiied with water by am aqueduct, to Which be- 
. loqgs the' huge bridge called the' Ponte dtille Torri, crossing' the 
ra’vdne 'Whi(i divides the town from the Monte Luco (2723 ft.). 
The bridge 15753 ft. hjgh and, 755 ft. lon^, 'and has ten an±es: 
the ground plan is Roman; ' the. stone piers 'are in the main 
later (the wotk is often attributed to Tbeodelapius, the' third 
Lonibaa^d duke, in 604), while the pointed brick arfc^s belong 
to a restoration 6f' the 14th (?) century. The Monte Luco, 
which commands .a splendid view, has several hermitages 
upon it. 

The first mention of 'Spbletium in history is" the notice of the 
foundation of a colony there in 241 b.c. (Liv, E.piL xx.; 
Vfell.'Pat. i. . 14k and it was still, according to Cicero (Pro Balb, 
2i)-^'cbloriia^'latina in pririiis firma el'-fll.iistris'^^— a Latin 
colony in *95 b.c. After the battle bf Trasimenus ^217 B'.c.) 
Spoletium was attacked by . Hanriib^, Who ms repulsed ^*by 
the inhabitants:(Liv. xxii, 9). During th^Second puri.icWar the 
city was a us^i -illy to 'Rome, 'ft 'Siifeed greatly during 
' the.civil wars '6f Marius arid''Sulla. The Jatter, after his victory 
over Crassus,, corifiscatbd the territory Df'Spbletium (82 B.f\). 
'From this time 'forth it was a imnicipium. ' Under the empire 
it a^ain 'became.,a‘ffourishing town,' but is not often mentioned 
in ' history. It was Situated ‘pn a 'branch* df ‘ the • Via Flaminia, 
wfiith lkt*"the:maiu road at Narnia and tejbined it at Forum 
Plaminii. An ancient rodd alsoTan’ hence to’‘Nursia. ’Martial 
speaks .bf its 'wme. Aemilianus, who had ' been ^prodaimed 
emperof by 'his sojdicrs in Moesia, was slain by them here on 
his way tdRome (A:D.-253Xtffter aTei^ .of'threc of fpur months. 
Rescripts, bf ConstaritinC-iJ^fi) arid'Jtthan are 'dated from 
^bleto. The. foundation .of. .the episcopal see 'dates from the 
41h .century. ‘Owing’ to its elevated position ft was an im- 
..portant . 'stronghold during the Vandal and’ Gothic wars; its 
walls .were dismantled 'by Totila (Procop. got, liii. 12). 
‘Under, .ithe Lombards ’*Spbleto became the capital 6f an in- 
dfperident'duchy (from *570), and its dukes'tbled a considerable 
part of. central Italy. Together with other 'fitfs, it was be- 
.gyeatbbd to./Pope' Gregory 'V 4 !l. by the eniprcss' 'Matilda, but 
for some time ’Struggled to maimain Its independence. In 
.1155 it. was ’destroyw/by 'Frederick* Barbarossa. In m3 it 
was/dfefihitely; occupied by Gregory IX, “During' the tdosence of 
the papal court in Avignpnftwas a pi^y totostruggle^ between 
Ouelphs arid GhWmnes, 'until 'in 7354 Garmn 4 J .Albornoz 
= brought ft once more under the authority of the Church. In 
iSgg it' became cepitaLOf the French department bLTrashnene. 
In ‘i86o.‘it was mken' by the Ttaiiail troops ififtef* a gallant 
defence. Giovanni Pontano, : founder bf ‘ Accademia 
Pontaniana pf Vkpks, was bbrii' bere. 


e.MiirammtntitrStffridrMf arH/iokitb 
l(F«4[gn,c>, i8fi9), and other work#; G. Ang^ini Rota, 
^SpoHm } Dmor^ (SpcMo, 1905); and yaripas^ariilpleSbyG: Sordini, 

r dfitiot and ar^haeo- 

logisVv^As bpm 4t:Lyons and died at'Vevey. Mg tt'famausas 

- exploration of .):he monuments pjfGrj^ece; travel- 

io;fS-i676 with the Englishmatt‘(ai 9 *Gebrgb WMer 
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bequ^thed' to.Oxfoid.Uzdvernt^^^ ^SpqnMbrcnighl ba<pk many 

yaliiable't^«Mui*es, coins,' iiiscfiptions ^ai^ fn 


8mil0fiS. The Sponges or Porifera lorm -a somewhat 
is61at^, phylum (or principal ^i;iMTOsipp)^pf the 

phylum includes, ap immqpse i^upcdier of, marine, 
and freshwater < organisms, all, of which . agi!fei . amqngst ^ theip- 
selves in possessing a combination of important structure ■ 
charoctere which is not found in anypther:^in^s. Though tl^e' ^ 
phylum is a very' large one yet Almost the only .epcftmples„YUth: 
wlwch the name '‘sponge” is populwiy associatea we the: 
common ^ bath sponges (species of the genera ;£»spo«gi« arid 
Hi^osponpa), which are amongst the most highly organised' 
,aiid/}ep5t ;4yj^qj piemWs of 

Xheto^tciry of itiiOigroup beginawMh wh^ 

several different kinds of sponge, some of which were used by the 
Greek warriors for padding tlieir helmets. Owing, however, 
to the pcrmajiently fisqjcl, character, 

power of ;ittowmt¥Oitin the adalt organjsm, -it not until the 
advent 6i ipkiroscopical research that it was di^^tejy proved 
that the .sponges .4ue,,,a^paa^^ and,, not, plants. Meed oi^r 
scicntific^imywdgejofrtha-grQnp caa scw^y said to bcjgin 
much.) 3 efore the^ middle of the i^th century, .when the classical 
resear<ihes, qf JE- Grant, J.,|I-/wy^ Carter and J. $. 
JBowesbaiik i^d . the pf }t 

vefy.«o<»i;beQarae..»Yident thattberg?)OMP is o»a which ulustrates 
with remarkable eleamess «nd beauty those* laws of organjci 
eypjiitipn whiPh Tv.ere to gttr^ so^much att^tjcyi 

^Irom Zoologists, .a,f^ct ,’{W&f^1f9u^^ aidant recojgtutic^ ip. 

, Ernst Had^elW ^ochrmaloiagiWW Calcweous <Spo»ges 

published in 1873. ThiS' was J followed hy^a wies of remark- 
able rcscwches by F. E. iSpht^ . on ,tbe umipute anatomy, 
hiZtqlqgy a^xd emljry olqgy of ,the jgf oup^ wnichi haye served as a 
rpatiamKhoall subsequent in.Yestig»tors- ilmm^racent-ryeaTs 
our knowledge of the sponges has ^vanced irM«dly, 
espedtd^ as^the result of the jgre^t series of ^cie^ific explori^ ■ 

‘Vexpedmap. 

ai^, necessitated a complete reorganisation of our systematic 
;}mowledfl|e of the phyluhi, and .a^ed the Jqupdatioti upqni 
pr9R^t.i?y?iieigd,,9f\<^^ffic^ 

Xheiie Mrperhapsiajwngreatsgroup.'of the an«nal:fcmgdom mthe, 
study'Ofwtiich greater advcmcehas been made^in the last tWmt|y 
yearn. ,It,iS i^poSsihld in;the,spac(fe;at bi^r dis^^ 

thiS)period,ihutJiefMenoeito thexafflWiJ^^ w(»»s<e# seceat 
- investigBftors -will be found in tJie .bibliography end of 

this lartible,, While for a comt^eh^i^ '#^6dnt;of. the wjiole 

tp.;ito;e^pr A. 

ytnqtun k >irtaole.ill>&f'£..JRay.LMhf»l»l8.fa;r»<<M«/<W Zamgy . 

>Om»ra spongw-mAQ «quAt|c 

or^istiii, andjlrit ,^. most ‘T^ ^ 

iijp^ Haw'S 

>.ay««.up to grert coi»P«WDA.in>yw9:aww«^ taat.iHi«iB<;|BHiMraBce 
«iid' 4 n!ftMm from-uMstJcmbsIstieiafaActtleaimn to^die most 
«icqufai» ahd perfect syihfliictfy.' sadefimt^w of .Sto^ 
ad 

( pawiotbwoflwjg. “ 




-bp'sewi , wter ^ ejected 

wifthiGoasiderable force ifsom the vente,^ currying with it xmnute 
particles ' in suspension. At the same , time numerous^ smaller 
stress cn,ter the canal system through the inhalant pores, 
thi^-Zhe i#inte,pfirtic|ie^,qf orgwe xp^tfer qpon 
Which the^sponge deeds, and the loxygenawhichiit .requires^ior 
respiration. This stream of water may be teniporarily inter- 
rpp]t^',)^iy,t5|ie,d6^^^^ ,pf,the ppres. uid vents/tq be resumed 
It ^^ty of certain 

ceils, known as itaohared cells or ohoaoocyt^.'flig* g, fig. 
36), which line the walls of the canal system githcr throughout 
their, entire^ ^^t ,91 m. certain regions only. Xh®*® cells bear 
ux .extraordinarily dose reaemblance to the pho^dlagellate 
Frotoaoa or colJaDod Jdonads. Each is provided with a filmy 
protoplasmic collar and a long whip-like fiagellum, and the 
movements of the latter driye the waiter out of the canal-system 
throu^ the .vepts a&f^hps It^P^up f)ie cirqqlaj:^. Jri all 
but the simplest sponges thaEollarwl cells are cc^qd.to oertam 
portions of the canid ^ system* known .as fiagellataq chambers 
(fig. 9), the size, form and urongemeni of which vary greatly 
in different >:ypes. that part of.tho CW(jd-systeni i^ch.is not 
lined by collared cells is covered with la flattened -^veraent- 
epithelkm (fig. 34, »), and so alsocis the outer riinace of the 
spbnge. The spacer TCt^wcjifn Ijj^e^y^jouls riranches pf the canal- 
system is occupied hy-a^jgelatjijyqris j^9und-substocen(meso- 
gloea) in which amoeboid and connective-tissue c^ls a^m em- 
bedded (fig. 34, 3> 4, 5; 35, tf), and^in which in most ^ses 

a well-deyeloped skeletop ..is .secreted % spepfaj ^cpjls ^Iqiown 
as . scleroWasts. ThiSi plqieton .&C.) .S^ports the 

extremely soft tissues^of which; the body, is^^cpmpqj^, and cqn- 
sists^^ither of mineral ^icules* (ciWbonate of. lime or sdiiB) or 
of hpeny fibres (wr^gih),9r of aoonx^^hiatiqnpf sdjeepus spicules 
v4th;^]^iri. Tfn/n^f .fa ^lore or 

less comidetely.areplacedrby sand.. 

of^tho 


The rqi^atiqn .as to> (hop^ ; .far' the} 
correspom ip . the 
n^lticeji);^ a * 
by sWy means 
.posed, that the^AWtened 
,9f the s|^g©, 


^ body 
another 

,, ... iuit, pfW.,and*not yet 
bfienrgaaerally sup- 
-7h|c^cpvers 'thevoutcr surface 
liw canal- 
l eeljb aad-(tba-i 



remainder 

, are.endodenaal, 

il$eqvehw^apnUed tOithe middle 
rek>fflZal..Tf8ear<h. ^ makes 
da.viawfsjuktlhabk, aik whe^er 
yarn -pf 'typkal Id^spa pan be identified at all 
^ ^ ^ ih., moreover, -tends to shpw 

__ collared cells) is in most 
th^ fiaa^tod chambers, 
'of'fiatpaveioeat- 

pi^Uy ,H4rew^; ^««WM<*i 8JPW.- T**?. W#?*******® 


parenchymula. , . , , 

a more or less complex metamorphqfiSi gl^es nse to the young 
sponge. During, the metamoriAMun the onteT, ciliated or flagellated 
^ . ** ‘**^tioa in -^j^terior.^of the body 

_ of th® adWt; while.'tlia inner cells 
ctutwWds and form the superficial 
)tt, of the .^CHCalkd. “ect^enn 
tfVpretd^in adult aacompared 


sponge. During. , 
cells of the 0iiva 
and give rise to the 
(of the parenchymi 
epftW^ -»so t^- 
and “ endoderm 
with thB\larva. 

A 



imd the buds may 
Cribnies or become 
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througjh a wide veint or osculum at the iipi)er ejctremlty of the 
sponfrc. The thin wall is also pierced by numerous small inhalant 
pores or prosopyles. The inhalant pores, the gastral cavity and 
the vent constitute the canal-systcm, through whicli a stream of 
water can be kept flowing by the activity of the collared cells which 
line practically the whole of the gastral cavity. Each collared cell 
I of an oval nucleated body surmouni^d by a filmy proto- 
plasmic collar, in the middle of which tno whip- 
like flagellum projects into the water. They 
are placed close together, side by side, and thus 
form a continuous layer, extending almost up 
to the vent and interrupted only by the 
inhalant pores. The outer surface of the 
sponge is covered by a single layer of flattened 
pavement-epitlv'liiim or epidermis. Some of 
these cells, distinguished as porocytes, become 
perforated by the inhalant pores, around which 
they form contractile diaphragms capable of 
oj)cning and closing, and thus regulating the 
Bupidy of water. Between the outer protective, 
d^^rmal epithelium, and tho inner gastral epi- 
thelium of collared cells, lies the mesogloea, a 
layer of gelatinous material containing cells of 
at least two kinds, amoebocylcs and sclero- 
blasts. The former closely resemble the amoe- 
boid white blood corT)usclcs, or leucocytes, of 
higher animals, and nave the power of wan- 
dering about from place to place in the sponge- 
wall. They probably serve to distribute 
food material and carry away waste products, 
and some of them undoubtedly give rise to 
the ova and spermatozoa. The scleroblasts 
are derived from cells of the dermal epith- 

elium which migrate inwards into tho gela- 

(After Haeckel.) tiiious ground-substance and there secrete the 

Fig. X. Leucoso- spicules of which the skeleton is composed. 

lenia primordialis These spicules are composed of transparent 
(Olynthus form). crystalline carbonate of lime (calcito), and may 
be of tliree fundamental forms : triradiate, 
quadriradiate and monaxon. It has been shown by E. A. Minchin, 
however, that the triradiate and quadriradiate types arc not simple 
spicules but spicule-systems, each formed of three or four primary 
fspicules, originating from as many mother-cells and only secondarily 
united. In fig. i only triradiate spicules are represented, but 
very often all tnrec kinds are present in the same sponge (cf. fig. 24). 
The triradiates lie in the mesogloea with their three rays extended 
in a plane parallel to the surfaces of tho sponge-wall, and form a 
kind of loose scaflolding upon which the soti tissues arc supported. 
Tho quadriradiates resemble the triradiates in form and position, 
but a fourth ray is developed which projects through the layer of 
collared cells ihto the gastral cavity, where it serves as a defence 
against internal parasites. The monaxon spicules have one end 
embedded in the mesogloea while the other projects outwards and 
upwards and serves as a defence against external foes. 

Although all species of the genus Leucosoleniti agree essentially 
in structure, yet they exhibit very great diversity in external 
form. This is due to the habit of budding and colony formation. 
All start life after the metamorphosis of the larva in the simple 
eac-shaped condition which we have just described, and to wmeh 
the name “ Olynthus-type " is sometimes applied. This is indeed 
the simplest type of sponge organization known to us and we 
mnst look upon the Olynthus as representing a primary sponge- 
individual or person.'* By a simple process of buddixkg, in which 


eoHSr-oit 

h' 

\ 





(After Minchin, on Z^gy.) 

Tto, 2.-‘^LHtcosoleMi^tCMrina] dafttfus ^tural size; showing 
teticulate form of expailded arid w^tin open osciui cm the 

left, contracted and jpm C^aSd oscula on the z%nt. 
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new oMla arise. 


the buds all remain nnfted together by their bases, we get a branched 
colony in which the persons or zooids are still easily recognizable, 
each with its own vent or osculum. Very frequently, however, 
the zooids become elongated into slender cylindrical tubes which 
branch in an extremely complex manner and anastomose with one 
another in many places to form networks, in which it is no longer 
possible to recognize the component individuals (fig. 2). This is 
known as the "^Clathrina *' type of structure, and we may loolv 
upon a Clatlirina colony as an individual of a higher order, which 
may assume a definite external form and even acquire a secondary 
internal cavity (pseudogaStcr), opening to the exterior through a 
secondary vent (pseuaosculum), while the outer tubes of the colony 
may give rise to a protective skin (pseudoderm), perforated by 
eecoadaiy inhalant pores (pseudopores) which are obviously quite 
distinct in nature from the primary inhalant pores or prosopyh-s of 
the Olynthus. 

Other types of colony-formation in the genus Leucosolenia will bo 
discussed when we come to deal with the canal-system in general. 

PlcUiina , — The genus Plakina includes some of the simplest of 
the siliceous sponges. Just as in the Calcarea the most primitive 
" perc:on " or individual is represented by the Olynthus tjrpe, so 
in tho non-calcareou8 sponges we may recognize a primitive or 



(After Keller.) 

Fig. 3.— Vertical section of a Rh^on, diagrammatic. 

0, Osculum ; />, Gastral cavity, (x 100.) 
fundamental form of individual to which the name “ Rhagon *' 
has been applied. This is the first stage reached after the meta- 
morphosis of the larva in certain species, and the little sponge 
consists of a cushion-shaped sac, attached b^w by a broad flattened 
base and terminating aDOVO in a single vent or osculum (fig. 3). 
There is a large gastral cavity lined by pavement-epithelium and 
surrounded by a number of more or less spherical “ flagellated 
chambers,** lined by collared cdls. These chambers open into the 
gastral cavity by wide mouths (apopyles) and communicate with 
the exterior by smaller inhalant pores. The entire outer surface 
of the sponge is covered with pavement-epithelium and there is 
a well-developed mesogloea which may contain spicules. This 
Rhagon may be compared to an Olynthus which has becoune flattened 
out from above downwards and from which a number of small 
buds (the flaffcllated chambers) have been given ofi all round, 
except from the attached basal portion; so that the whole forms 
a small colony, in which the collared cells have become restricted 
to the buds. Wo may, therefore, perhaps, look upon the lUiagon 
as an individual or person of a higher order than the Olynthus. 
Like the Olynthus the Rhagon occurs as a transient stage in the 
development of certain sponges, but we do not know any nou- 
calcareous sponge which renudns in such a simple condition through- 
out life. In Plakina monolopka^ for examine, the entire wall of 
the Rhagon becomes thrown into folds (fig. 4) so that a system of 
inhalant and exhalant canals is formed between the folds, through 
which the watesr has to pass on its way to and from the chambers. 
The inhalant canals lead down between the folds from the outer 
surface of the sponge. In F. monoloplM they are wide and ill 
defined. In another species, Plakina' diloph^, they become con- 
stricted to form perfectly definite, narrow canals, 1^ the develop- 
ment of a thi<^ layer Of mesogloea (and pavement-epithelium) 
which covers the outer surface of the sponge in such a manner tiiat 
the folded character is no longer visible externally. The external 
openings of the inhalant canms now form definite dierm^ pores. 
In such a sponge as this the folded chamber-laj^er of the sponge- 
wall is sometimes called the choanosome, while tiie external layer 
of mesogloea and pavenient-epithGlium fs called the ectosome. 
in a tbiid species, Plakina iritopha, further folding of the choano- 
somal lamella '* takes plMe, and we thus gej; a still more complex 
canal-system. 

lh‘ Plakina the spicules ArO' composed' pf colloidal silica. Tho 
fundamental spicule form is the primitive tetract CZ Oalthrops, 
consisting of louri sharp-pointed rays diverging at equal angles 
from a common oeatre (fig. 5, 1^)1 -Modifications ,01 this form 
occur in two directions 1 in the first place some of the tetraets, by 
brandling of one ray, giVo rise to " tandelabra/* while otliers, by 
suppression of rays, giw rise to forins with three or even two rays 
only, triacts and diacts, the latter somorimes termed oxeate (fig. 
5, The -arrangement of the spicules is very irregular: the 
candmahra alone are definitely arranged (at the surface of the 
sponge), the oth* forms Are thickly scattefed without any 6ort 

Of breer throughout the xtthtbgloea. ' 

genus to trivich belong a|F the finer 

bath Sponges, isa typM exmplA>of the true ** hmy *Vspcptges 

or dhazmeterized by thejaci.l^t.the sker" - 
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bath 8 poagc appean as a dark-caloiited, Irregular or Boxnetimes 
cup*shaped masB attached by the under surface to the sea-bottozn. 
The outer suiiaiCe is covered by a skin or dermal znembrane, ele vated 
in innumerable minute conuii by the growing apices of the primary 




speak of under the name *' sponge," It consists jrf a 
netv^k of spongin fibres (closely resembling silk m 
composition), some of whkhi known as primaries, run towams the 
surface at fairly regular intervalSi while otherSf known as, secondary 



(After F. E. Sebulse. From e. coloured plete in ' 

by permiKioo of Wilhelm Engclmanil.) " i 

Fig. t.’^Euspongia officimUs (bath sponge) , Part of verticaPseetkm 
Sluywing general arrangement of skeleton and canal-systemu 
f.f, Mmary fibre oi skeleton. Inhalant canals. 

$ 4 , Secondary fibres. e.c, Exhalant canals. 

d,Pt Dermal pores (inhaknt). /.t, Flagellated chambers# 
fibres, connect the primaries in all directions and themselvSe 
branch and anastomose freely. The primary fibres contain particles 
of sand or foreign spicules which aie taken in by their growing 


(After F. E. Schulae.) . ^ 

Fig. 4. — Plakxna monolopha* 

a, OlUated embryo (the central e, Rhagon stage, vunved . as a 


part should be shaded). 
h, Part of section of ciliated 
exnlnyo. 

col, Inner ceU<^mass. 

ec, Eatfsoal, gobtmnar cdls. 

!: aSi' 

f zOiO. abovo. ^th the gas- 

d, Veii:icsl :|ee(lon ^ 
embryb,;.,> , 

skeleton fibres" ^ 

dermal pores of ’m^Mcbpd ^ze 

comparatively lam yei^ o(f osc 


d). transparent object, show- 

Liatod ing the inhalant pores on 

the surface and the flagel- 
lated chambers in the 

Is. interior; the osculum is not 

shown. 

Lowed /. Part of vertical section 

B gas- through odult sponge, 

ig in showing the folded choano- 

somal lamella or spongo- 

iched phare. 

^ ov, Ova, bl, Emlnyo, 

pierced by a vast number of inhalant 
idl hue, and by a much smaller ifumber of 
o(f oscula. When the sponge is removed 


fromthe water tw,2(Solr,wue8 rapidly decay and leave behind 
only the elastic "horny ^'skeleton, which is what we usua^ 




(After F. E. Schulze. From ImdcMter ■ Tnati*f m ZwhteyO 
FxG. 7. — Euspo!Agia officinedis (bath sponge). Skeleton. Filire 
surrounded by spongoblastsi 

sp.f, Spongin fibre ; spM, Spongoblasts. Colt, Cottenoytes. 
apices at the surface of the sponge, and the presence of widch may 
grea% injure the quality ox the sponge. The ccmnMting ni^ 
are oxuy about 0*035 mm. m diameter, or even les^usd the primaries 
aie a litide thicker, while t^ mcodies betw®®® the ntos are squa row 
as to ^rmit of the soakmg qp Of water by capilluxy attcactioiii 





(Aftur F. S. fiohulm. fxQm%p\MX^\nZ€i^hiifi/$r m9HH,Zo9l^t^^ I ; ^ARcr T . r./.’ ocriuiw. I ' . '*■ 

Sy pmiwMicm of Wilhelm Ei\gminapns) . . Fxd'.' (bath Sponge)., Diagram of tho 

, Flo. s,^Plakima mtinol&ph^. > ; { art^it^efit of the canai^yitem as eeen in ve^eii! sections of tm 

i^e primitive tetraot (a)'bys!upptc!!5r>irt!i 
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“rtie etonon^lc ValM^^of tha tii*h apdngtti 
dwp^dfi. lii^ ® 4 iv»i!i^ flfw^ge' thJe* fiWW' ttra embedded in the 
itteso^oea; ftpeeifll^ellB kne^n asepbhgo^- 

biktfts, '^dt afe OTten** fenmd thitm^’ tiu'steiing ardund them 
(fig. 7). The canal'System (figs. 6. 8) is very complex ar.il shows 
but little indication of its origin from a folded rbagon. The in- 
halant pores lead each into a shorty narrow, inhalant eanal ; these 
unite in roomy shtidermal cavities in the cctosome, and frdift 
these in turn the main inhalant^<oamal8 come off. The latter divide 
and subdivide, and thus ramify 
through the deeper parts oi ,th^ 
sponge amongst the flagdlated 
chambers, to each of which a smaill 
number of slender canaliculi are 
ultimately ofl (djg- 9)- The 

diambers ^mselves, lined by. the 
usual cdlared* cdls. are sniall and 
approximately spherical, ahd each 
one discharges its water through a 
short and narrow exheilanl canali- 
culus . 9). The Openings of 

the &halant ^nfOio^ hvto thh 
chl^flihegSrof u^hdMireaSMeveral, 
tdri^e$poiid to the prosopyles of an 
Olyntaue, while the sin^e exhalant 
opening, or apopyle. may possibly | 
* (After F. E. Schulw. From a plate COrtrcspohd tb an Olynthns osculuxn. * 
faZf/V#, /itfr The exhaLant canaliculi unite to- 

miwioo of AVilheimTrngeimeon,) gethor to form Ihrger and larger 

*•, Pio. a.-^Emfoongia ofRci-^ canals which .finally lead the ntjjeaan 
nalh (iwubh sponge). Part of oi water to the.vjentson the surface 
a section auch as is shown sponge (fig. 8). The various 

in fig. 6, more highly magni- parts of the cansl^syatem. other 
fied. showing three flagellated than the chsjnbfxs themselves, are 
(diamhetSfiwithiinhalant canao lined by a fiat pay emen t-cpit, helium* 
UeJai on deleft and exhaUnt nnd the mesogloea* wupying alt 
cam^uli on the right. tlie spaces between the different 

^ an, parts of the canal-aystem, contains 

cells of various .kinds, embedded in a very granular matrix. 

Compar^e Anaion^, 

External CfiAroriiBf^.*-Amoflget the simpler cakamous mnges 
which are sdl of comparatively small size, the external form is 
usually symmetrical and is evidently a kind of outward expression 
of the arrangement of the canal-system. 
TOs is well seen in the simplest form of 
all, the sac-shaped Olynthus, and' also 
in its simpler Syconoid and Leuconoid 
derivatives (described later on), which 
may be regarded either as individuals of 
a mgher order or as colonies of Olyiithus 
persons- groups around a central indi- 
vidual whoselarge gastral cavity opens 
to. the exterior through the single oscu- 
lum. " In the more complex Leuconoids, 
however, the process of colony formation 
becoines very irregular and may give rise 
to great compound masses, with many 
venm. In these jnas&e* we may perhaf* 

g ite- the presence of ifidiyiduate of 
irdert*! ri) the primitives Olyntlrae" 
8, rtepre s e n ted by the indiridusff' 
ited; chambers ; (2) ‘ the Leueonoid ^ 
persons, Indicated each by its osculum ; 
and (3) the: entire colony formed by the 
tmion of aiiany such l^conoid persons 
iskaaift^lar^manuer. It is, however, 
lury doubtful how far the flagellated 
chamtiiefd in 'tach icnaa^aa this'can be 
regarded as motphologicaJly equivalent 
to. OlynthitiS'peceonsv 
In the non-calcareou8 sponges we are 
a&r^jf^dealing with individuals of a high 
oliilisr, which usually ferm oontplex aggre- 
gntoi' (ofltohM laitgh site and aery 
warioifs shape. As a general vmliJthe 
lonn of thm^ non-caweous Cpohlies 
vhiA giowlfi dMaovr watOFk^ 
isMEOar aidl vWritfUa, whAe at great 
oSu dentia. tho ahapo is usua^ defi- 
idtCr comp often ei^isitely 
perhaps 

^ - . - : be accouirted f» by the absence 

SSaNTatnibiwy Offo^. liost exjtiMdinary ^emal fpem yet 
Fio. 10.^ Espmoptis diacovwedia that of 

mljdtop^watar gw^. .^icovatod ^ 

Sponge. expedition in deep water off the Fhihp- 




pine Islands’ ffitei so); ^af fonie • irfiibh remiads ' oneo^a 
of a number of flowers arranged in a raceme, except that^tlpir' 
largest and (fldeet member d the oolmpoond <cokmy is at 'W 
tdp of the^stalfc and the smallest at the bottom.* In other deep^^i 
water species the external form may frequently be explained 



(After Ridley iWid Deody* From * ' Chailtngtr " Reports, «jr*, by pemiissito 
of the Controller of H. M. Stationery Office.) 

Fxo. ii.-^ladorhita longipinna : a deep-water Monaxonellid 
j Sponge; showing the *i Crinorhiza ** form, adapted for support on 
soft ooze, 

!as an adaptaition to the special exigencies of the environment. 
Thus, for example, many species are provided with long stalks 
which lift up the body of the sponge out of the soft ooad 
in which it would otherwise be 
;Smothered« While the bottom of 
the stalk is; frequently extended 
in robt-Uke procewes which serve 
to attach, it to -some solid object 
\(e,g, Stylocotdyia). In other cases 
( the sponge supports itself on 
jthe surface of the ooze by long 
! stiff- processes, formed of bundles* 
of eplcules ' Which' radiate from the 
central; cap-shaped body; this is* 
known as the “ Orinorifiza form," 
and is met Wflh in several distinct 
genera* (fig; fr)^: Amongst the Hex- 
actincllida, which are- essentially a 
deep-water ^group, 'many very 
fUl external fbrmS arO'met'mth, the^ 
best knoim, perimps, Istetng the^ 
so^jalled Venue'is flower- basket 
{Euplectella, fig. 12). < 

Flabellate ' (m^w-shaped) afld 'cup- 
shaped forms are frozen tly mat 
with eveu amongst soallew- water,, 
spongesi , and ia widely, separated 
^era, 8m>b*<as (thej groat , 

Septiwae'a ouft fljg)nge)j ewirffsiwsro j 
iestudinaria. In Phyllospongia the! 
flabeHate and cup-shaped forms pam| 
insensibly into one another, the'd 
being apparently merely, af fold 
lamdla. Slender bitoching, fon 
are also not unsommon^tfl' shallow 1 
water, as seen in the conimoa 
Chalind' odplala of the British coast. 

Spherical fintna^aua^ a* THkya^ 
likewise oedur. the grea^ 

number of ahallbw'%dtdr spongroj 
however, arw^quite irTOgulaxiftmpp- 
and either^ flptm crusts of varying 
thickness on Irik Buxdaea.nim0k8iHia^ 
sea-weed, or latge nu^ve agmS^' 
gates whick may list to a^coomm- 
able height abOH^ the^.-iii l- i al i ' a liiin’T p-v 

elaborate system cm idImMvWi' and StuioiwryOffiete.) 

passages which it.t i K^nrtUi -fwfc: ^ i4:<^Eupkctgtta aapai^ 

common mtrna rokhi bejjn?^ fipongel ; ,i , 
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but mon. oalgrowa the btttiiittg capacity* of' ilfiJhOBt, 
y/Urnb’ sliMl than^ aorvca - nemy * aa a baea ^ of . amohmant ' fori^tha 
lar^a^ 4 n(iabetiflMi« aoo^-^kmy. 

Ofta^ofJ&e kr»at . gykliig- faattii^ea of living ajxit^ 
which i8 often very brilliant. Yellow, rod, orange, purple, brown, 
black, green and blue arc all met with, in varying degrees of purity 
and intensity, amongst the commoner Non-calcarca; whilst the 
calcareous sponges arc usually. white. It app^'ars probable that the 
colour is more or loss constant for each and may therefore 

afford a useful guide to specific identificanob. As a rule the colour 
is lost in spirit-praBervad or dry specimens, bkt a noteworthy 
exception is found in the brilliant purple St^triies. wilsoni of Port 
Philhp, in which the colour, though soluble in water, is permanent 
in dry specimens and in alcohol. The colouring matter is some- 
times lodged in special pigment cells belonging to the* sponge itself, 
and sometimes..in symbiotic algae, with which the. mesogloea is 
frequently filled. 

Canal-system , — ’Whether we start with the primitive Olynthus 
form of the Calcarca or with the more affvancro Rhagpn ol many 
Non-calcarea, it is evident that further, advance in the complication 
of the canal-system is arrived at eiflicr.by budding or folding, 
or by a combination of these processes. As, however, the canal- 
systems of the calcareous and of the main* types of noa-calcareous 
sponges have beoii evolved along perfectly indepencfCnt lines it 
will be well to consider- them separately^ 

In the genus Liucosoltnia (Calcarea iHomocoela) the primitive 
Olynthus form may, as wc have already seen, give rise, by branching 
and anastomosing, to complex reticnlate colonies of the Clathrina 
type, in which a pseudoderm, pierced by inhalant pores, may cover 
over a system of inhalant canals whicli are simply the inter- 
spaces between the ^ branching tubes of which . the colony is 
made* up, while at the -same time a centrally placed pseudogaster, 
which IS simi)ly a space closed by upgrowth of the colony 
around it, may form Ihe main exhalant canal and open to the 
exterior through a well-defined vent or pseudosculum. In this 
direction perhaps the must remarkable . moddficatioa/ arrived 

at is that of L^osaieniaioavatai 
in •which theiClathrina tubes, lined 
by collared ce^, widen out. into 
large, ir'egular spaces^., while the 
inhalant interap^aces became <son- 
stricted into narrow canals lined 
by collared cells on ihe outside. 
We have here a -kirid erf* inversion 
of the ordinafl*y Ciathartoa -canal- 
eyetem, but a perfeetly- gradual 
transition from ‘theordiwary to the 
inverted condition is ^ seen as we 
pass from the Older tO* the yonngcr 
parts-of »the colony* 

In LeucosQlenia {Dendya) tri'- 
podifera (fig; I 3 ) wetfind a tot^ly 
different ty^jojPcoibtoy formation, 
which is Ol great importance as 
indicat^ its e^mdl-system the 
possible starting-pOixt of a line 
of * evolution «wluc\i* <itiln^nates in 
the Calciurea. Here a 

large centJXl in^iviW 'al, whose 
spacious gastttil . ^Vity is lined 
by coUarod cells g^s off radial 
btids from all sides; ;(*fbich branch 
shortly and tem4ns|e in blind 
. eodkiB/oeiatadt'witl^(ione another, 
so that tht eotitb^-ch^on^has an 
approxhoats^ evenft^aco. The 
inhsihuit aret^resented by 
the mterspacea bebvcdn the radial 
tubes, between tlssHWfcd extremi- 
ties of which theliwater finds its 
way in fram the/oiff^ide. There 
^ only a 8in^[A\.venu situate^ at 
the extremity of w te^^al cavity, 
mis cavity must bhiiieg^ed as 
ihe original gastrid^ Oavity of a 
parent which the 

radiid tubes have been produced 

USSLlSneTlSflU^- .T^ OitaW* Syc^ 

aitangemont oT th« tadUl out- 

Sr-tamn«wiw ‘ 

in,' wnuoTne iiKiMiiiiw 



Olynthus. In' ffie slaipleiit SySonoid iorms '(5>'ixriaV the eadialii 
cham^rs remainr pesfbetly striughi and unbraneh^ ^do aoh. 
touch) -one another at altfaadr ' 
there ienotiaoebfnn eotosome^ 
or dermal 1 cortex; and’ hence* 
then>*arer BO true iaKalant^ 
canals, and the water circulates 
ivithout interruption 'between 
the chambers. In the genus 
Sveeu (fig. 14) the wails of 
adjacent chainbovs come into 
contact with one* another and ^ 
fuse together and thus give rise 
to more or less wett-defined 
inhakuit '* inter-canals.** The 
chambers themselves may 
branch, and in some spedes 
of Syc<m a thin, pore-bearing 
dermal membrane connects to- 
gether their distal extremities 
and covers over the^-entrances 
to the inhalaat^ canals. The 
canal-system now exhibits aUr 



(Ttom I>endy, fn Qnnf't. /onnt, MlamSei. 

penriMioa of ^ and 


Fio. X4.-— 5 vcon/£«rrin, part of 

the most K^y. organised; »*^8**^‘«J**^ 
sponges : vi*. dermal pores, t®'' ciu o|ien. 

inhalant canals,, flagellated fl.ch, Flagtdlatcd.chambor. 

Chambers, exhalant canal and ex.op^ Its exhalant opening or 
osculum. In the genus Grantia apopylc. 

and its allies {e.g, Ute, fig. 15) pros^ Prosopyle. — 

the thin > dermfd membrane * Gentral gastral cavity. 

Qf.'Sy^on is Qonverted into a InhailaAt canal, 

well-developed cortex^ coveut gtcpr, <contex. 

ing the extremities of both g.j, Gastral quadriradiate, sp^ 

the inhalant canals and the* ' cule. , 

radial chambers, and ' senne* r;g.s, Subgastral sagittcil tri^a,- 
times contamltig a system diate spicules forming tito ' 

of special cortical inhalant first Joint of the aftiCuim, 

canals: W6 may; now dis- tubar skeleton. , ,1 

tinguish between ah cctOBomc /.o;r. Tufts of monaxon sjjic^hs.ht,,., 
(the dermal cortex), which thh ends of tfie chambpm»( , {., 

contains • no flagellate- Cham* 

bers, and a choanosome in which chambers are present* ‘Tnte’ “ 
next stage has probably been arrived -at by a kind of fold- 
ing of the choanusome, for we find the chambers' "sn^^nged 



g« 3 ^Wth^^ 

piakehd as 




. ii' deMtw m 

osenttnn, (jORe^wiulint'to ' 


.. u .1 *fa. 

represented % conewW .wotehr 

=2s:f: 

This cbhditloh,.. sometimoe called the 
chsTBiCt^^ P< any particular genur 
in a few Sselatrt speclw, such’ as 
floamhat rirniw condmu may be, arnPed 

'cius branches of complicated inhalant and e xh ala nt cansM. ZsiM« * 
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■ w n'J 


700 - 
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chionbor Btill has several prosopyles, through which it receives 
water ^om the ultimate branches of the inhalant canals, while it 
op^ into a relatively large exhalant canal by a wide apopyle. 
This is the highest type of canal-system met with amongst the 
Calcarea. It is sometimes known as the Loucon type and is seen 
in most speciio of the genus Leucandra, as well as in many others. 



(After PoMjaeff.) 


«. connexiva, part of transverse section, showing 

sylleibid type of canal system with folded chamber layer and 
exhalant canals (E) into which the chambers open. 

It is almost identical with one of the types commonly found in 
non-calcpeou.s snongca (e.g. Plakina, fig. 4), but has of course been 
evmved independently. The various types of canal-system mot with 
in toe Calcarea are connected together by numerous intermediate 
^ interesting evolutionary series, while 
TOtn the Sylleibid and Leuconoid types appear to have been in- 
dependently evolved several times, thus afforoing excellent examples 
of the phesnomenon of convcrgc^nce, a phenomenon wh ic h is very 
freiiaeatly met with amongst sponges. 


Starting from the primitive Myxosponge ancestor, with large 
sac-shaped chambers, radially arrang^, the Non-calcarea have 
apparently developed along four main lines, giving rise to the exist- 
ing Myxo^ gida, the HexactinelUda (Tiiaxoni^, the Tetraxonida 


o$e. 



Fig. i%,’-~’LanugineUa pupa. O.S., Vertical section ol a young 
specimen (spicules omitted). 

d.w, Dermal membrane. Gastral membr9.no. 

Subdermal trabecular layer. G.C, Gastral cavity. 

11 c. Flagellated chamber. osc, Region of future osculum. 

sg.tr, Subgastral trabecular layer. 



(After PoMjteir.) 


Fig. i^.—Heteropegma nodus-gordit, part of transverse sectic 
showing branching flagellated chambers and huge sut 
quadriradiate spicules, with greatly reduced tubar skeleton. 

In describing the anatomy of Plakina as a type of non-calcarcor 
sponge, we have traced the development of a fairly ccanplex cana 
system from the so-called Rhagon form. We can, hoWevor hardl 
regard the Rhagon as representing a fundamental type of cana! 

common to all the Non-calcarea, for in some of the Myxc 
gl^Otlyfflijyych arc the most primiti'ire of all, and again in th 

c^hrheterized by the presence c 
elotigaOSd'I^C-shaped flagenated chartbefs resembling those' of th 
Sycon type amongst the Calcarea, and these dhamb^rs' ai^angei 
TOc|ially around the exhalant canals {Ht^isarcc^, Hexactinellida] 
The flrst, recognisable stage, in evolutioil of the '^nat-system 0 

the Nonrcalcarea would thus (appear to be (i condition pot unlik 
that of Sycon, \Vit^ a number of elongated Chambers arrange^ 
ra^ally around astral ggb'al caVf^ m having their blim 
outer extreniitifis oPfered ov# by a dernial ineinbran^ ‘This star 
18 yeiy nearly jeprodvycei^i .in youhg fbm: of a Hdxactin^ 



and the Euceratosa. The Myxospongida have retained the large 
size of the chambers in certain forms [Halisarca, Baialus), hut have 
lost this primitive character in the more advanced members of the 
group {Oscarilla). The HexactinelUda have retained the large 
size and radial arrangement of the flagellated chambers throughout 
their entire series. The chamber layer, however, tends to hScome 
more or less folded (flg. 19), and always lies between two layere of 



(After SchuiM, gypni ILuteter's Treaiht on Zoal^.) 

'Fig. i9#-Ht^ctiDii)Of the Body-wall 6i Baihydorits ihktifialus^ 
FkE^S. (spicules omitted). 

Exhahmt canals. ■ Subgastral trabecular layer* 

a. 191 , vDennal membrane. > . . > g.wi, Oastral Biombrane* 
5 d.ir,;^bd«rraal trabeculalr layer, G.C, Gastral cavity, 

/f.c, Flagellated chambers. 
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beginning with forms {Aplysiliidae) haviiig large eac-shaped chambers 
like those of Hexactinellids ano ending with forms {Spongiidae, 
EuspQHgia. figs, b, S, 9) having small spherical chambers. 

Along ail four lines of descent it is probable that folding of the 
choanosome, or chamber-bearing layer of the sponge-wall, has 
played a very important part in the evolution of the canal-system. 
This folding is very clearly seen in the Hexactinellida and in such 
forms as Oscarella (Myxospongida) and Plakina (Tetraxonida). 
By this process inhalant and oxhalant canal-systemu have been 
formed, and then the ends of the inhalant canals have in most oases 
been closed in by development of an ectosome, as in Plakina tniopha 
and S^^kUa phrissens (hg. 20). In the majority oi cases (e.g. 



(After Sollfts.) 

Fig. 20. — Young specimen of Stelletta phrissens (Solla^. Vertical 
section through the osculum (0), showing the choanosome folded 
within the ectosome. 

Euspongia) the folding has become so complex tint it is no longer 
recognizable as such, and the origin of the now well-defined inhalant 
and exhalant canals is completely disguised. In many cases the 
principsd exhalant canals may be surrounded by a layer of tissue 
of conUderable thickness in which there are no flagellated chambers 
at all, known as the endosomo, so that the folded choanosome may 
be sandwiched in between ectosome on the outside and endosome 
on the inside. 

The manner in which the flagellated chambers communicate 
with their respective branches of the inhalant and exhalant canal* 



(After Sollas.) 

Fig. 21. — Transverse section across an exhalant canal and 
surrounding choanosome of Cy (ionium eosaster (Sollas), showing the 
aphodal flagellated chambers. 

system varies considerably in different forms, and the following 
types are recognizable, though by' no means ^arplv ’ distinguished 




(.\fter F. E; Schulze.) 

Fig. 22.-— Part of a section of 
Corticium candelabrum, O.S., show- 
ing diplodal type of canal-systcm. 
The canal shown on the Wt is 
iidialant, and that on the right (^) 
exhalant. 


To this type (fig. 4, f) the name V eurypylous Has been given, and 
we may include in it cases where there is only a single proeopyle, and 
perhaps even a short, narrow 
inhalant canal. In more ad* 
vanced forms the water is dis* 
charged from each chamber 
through a narrow exhalant 
camdiculus (aphodus) peculiar 
to itself, and thence into wider 
canals. This is known as tlic 
aphodal *' typo (e.g. Cyrfo- 
niKw, fig. 21), In the “ dip- 
lodal ** type there is a special 
inhalant canaliculus (prosodus) 
as well as a special aphodus 
to each chamber, with usually, 
at any rate, only a single 
prosopyle (e.g. Corticium, fig. 

22). The progress from the 
eurypylous to the diplodal 
condition is accompanied by a 
corresponding increase in the 
development of tlie mesogloea, 
whereby the canals arc greatly 
restricted in diameter, and at 
the same time the mesogloea 
tends to lose its transparent 
gelatinous character and to 
become compact and granular. 

With the growth of the ecto- 
Bome we necessarily get a 
corresponding development of 
the proximal portion of the 
inhaUnt canal-system. At first the ectosome is merely a thin mem- 
brane, the dermal membrane, pierced by the iniialant jxires, which 
are usually arranged in groups. 

Beneath the groups of pores 
(pore-areas) lie spacious sub- 
mrmeU cavities which form the 
commencement of the inhalant 
canal-systcm in the choanosome. 

In more advanced types the 
ectosome becomes greatly thick- 
ened and may be specially 
strengthened in a variety of 
ways to form a cortex. The 
inhalant pores now no longer 
lead directly into the subdermal 
cavities, but first into a series 
of cavities lying in the cortex 
and known as chones, which 
may bo separated from the 
underlying subdermal cavities 
(sub-cortical crypts) by definite 
sphincters [Cydonium, fig. 23). 

The arrangement of the oscula 
and pores on the surface of the 
fiponge varies greatly in diflerent 
.typos, and sometimes gives rise 
to very striking modifications 
of the external form. Theo^ula 
or vents arc usually relatively 
large openings situated on the 
more prominent parts of the 
sponge, often on special eleva- 
tions. Occasionally they are 
replaced by sievc-liko oscular 
areas (e.g. Geodia peyarmaia^ .^ 
mpdificatioo which doubtless 



(After Solks.) 

Fig. 23. — Scctioa throng the. 
cortex and part of the cnoanp* 
some of Cydonium eoeastw (Sojlias), 
showing a poi-o-sieve and under- 
lying chone in the cortex. The 
choue communicates below with 

a subcortical crypt,, from which 

serves to prevent fomgn bodies the inhalant canals originate* The 
from entering the wide exhalant liortox contains numerous stezras- 
canals. The inhalant pores, connected with ^cno; another 
may be .irregularly scafftcrod by fibrous bands. if 
over the surface of the sponge 

Or collected in more or less wcll-dcfined pore^eUa. In evp-shsped 
sponges the pores are usui^ly confiped to the| Outer and toe oscula 
to the inner surface; In flahellate ^onges we find pores On pttS ; 
side and oscula on the other. In WsniOj ^iniiiomis, a dteH-. 
seaj fonn, the. pores are restricted to. > tia^w b^d sutroimdi^ . 
the/cwTimnar body of the sponge just befiTOth the flatt^ed tic^, 
wbiW ^hJ^itbe ventsi thus item bcin|[ chdk^^ 

by tha ^o^t 00*0, on which the spohge lies.j in k totteheo 

discoid. \form,‘ they are confined, to grooves ^ 

surface, theV chief of which run telinfl ^no margin of thejohAt- In 
Espmm mmayi the pores itte. 00 Cpnfinca to j 


the .spongO.,0dlfi both the^ 
can aDtiarehtlly be opencd\ And closed by special b0ds m mutelo- 
the suppV regufe^ ^ 


ng'e covered 
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coiMpioiioufi prtij^ctidns^ of kinds, some odnicdl and bearing 
eaeh a singie Vent, otken> trancated at the top and toeaitiiig the 
inhalant^ pores. 

Skehion, — Hie original ancestral form {Pt^tolynthus} it 6 »i which;: 
aU the PtKrifera are supposed to be descended probabl5« possessed 
no proper ^deton at all, and this condition has been retained 
in the exuding Myxospongida, although these sponges have' 
made considerable progress in the eve^utiem of their canal* 
system. There aT)poars to be little doubt that the M3rxd. 
8TX>ngidaa»e^'m«riws/y devoid of skeleton, and in this respect 
they mtistbe carefully distinguished from the genus Chondrosia^ 
in which the skeleton has been secondarily suppressed, as 
well as from numerous and divers species in whicn the proper 
skeleton has been more or less conmletely rqilacod by grains 
of sand or other foreign bodies. The Calcarea, Triaxonida, 
Tetraxoni^ and Euceratosa, except in oases of extreme 
degeneration, all possess a well-developed proper skeleton. 

As this skeleton has been independently evolved in each of 
these great groups it is necessary to deal with it separately in: 
each case, 

Caicarea.-^The skeleton in this group is composed of spicules 
of crystalline carbonate of lime (usually calcite), developed 
within special mother-cells or scioroblasts. Each spicule is 
enclosed in a delicate membranous spicule-sheath and 
contains an axial thread of organic matter. Three twnin 
types of calcareous spicule are met with, triradiate, quadri- 
radiate and monaxon (fig. 24). The triradiates and quadri- 
radiates, however, are not simple spicules, but spicule- 


quadriradiate spicules. These may be sagittal, in which Cftse the 
oml rays'^are turned towards the osculum while the basal wy is 
directed downwards.^ If there is an apical ray it proieots^fat«> ^ 
gast^^vity.^ The watlSMOf the nadiai chambers are supported ^ by 
^. '^ *"** skeleton 1 (cf. fig; 14), consisting exclusively*^' 

c 


a specUyii^' imbar' 



A 

(After J. J; Ltatw.) 

PlG. 25 . — Asirosclem wiUiyam (Lister). 

A, Entire sponge (x 3): p.s., upper surface with openings of canal- 
system; h, base of attachment. 


systems formed of three or four rays each originating t)f skeleton : sph, spherules of arragonite; c, canals, 

independently from its own scleroblast (actinoblast) and all uniting 
together secondarily. There is reason to believe that this may 
also soinotimcs be the case with the monaxon or oxcate spicules. 

In the most primitive triradiate spicules all three rays lie in the 



(AAtr Cl A. Mlnchin. From Luikestar's TntOht om Zoology^ 

Fig. 24. — Spicules of Calcareous Sponges. 

same plane. Three chief varieties may be distinguished : (1) 
Regular (fig. 24, 6), with all the rays and all the angles equal; 
(2) Sagittal (fig. 24, 0, d, Ijr&c.), with two of the rays or two of the 
angles forming a pair, difierentiated in some respect from the re- 
maining ray or angle, the paired rays being termed *' oral " and 
the odd ray *' basal (3) Irregular (fig. 24, p),when conforming 
to' naitller of the above types. It has been proposed to draw a 
very skatp distinction between equi-angular triradiates and 
anate^' forms (in which the angle between the oral rays differs 
from' pa4re<l angles), but- it may be doubted whether such a 
distinction has any great value. quadriradiate (fig. 24, e. 
/, k, illjku formed by the addition of an apical '' or " gostral '* 
ray three “ facial " rays of the triradiate; this ray lies in a 
pltme at nght angles to that of the facial rays. The monaxon 
spicules (fig, ^4, k, t, 9, r, 5 ) are straight or curved and the two 
* eads are iishiUly more or less sharply differentiated from one another. 
In all these ipioiiles the form ana arrangement of the rays is usually 
clearly correlate yrith their position in the sponge in such a mannet 
that they axe flpdbially adapted for the work which they have to do. 

The arrangement^ m the spicules in the case of the genus Leucovh 
Irma has been dealt with above, and we must pass on st once to 
the Calcarea Heterocoeia. In this group the Skeleton exhibits an 
evduilonary series no less remarkfible tlum that of the canal^^tem. 
We may, iikt as a, conv^ient starring-point the genus Sy^gttai 
a typical Syconbid form;, vdih the flagmiated' tihaxnbers radiating 
inMieifdently. finom the central gastrsl cavity! '’ the wall of 
gsltml CaVity is tupporriid by a gastral skeleton of triradiate -or' 


triradiates with their basal .rays directed towards the distal end 
of each chamber. The oral rays are spread out at right angles 
to the length of the chamber, and as several spicules generally lie 
at the same level the tubar skeleton forms a series of more or less 
definite joints and is said to be “ articulate." Tliis type of skeleton 
is almost invariably associated with the Syconoid type of canal - 
system. In the genus Sycon itself we find the distal ends of the 
chambers specially protected by tufts of monaxon spicules (fig. 14) 
but the next great advance in the evolution of the skdoton is brought 
about by the development of a dermal cortex, in which a special 
dermal skeleton is developed. This is well seen in the genus VU 
(fig. 15) . After this the skeleton of the chamber layer in the sponge- 
wall begins to undergo modifications, some of which are obviously 
correlate with the gradual change of the ca&al-systcm Irom.tli’ 
Syconoid to the Leuconoid condition (cf. figs. 16 and 17)., Finidly, 
all trace of the articulate tubar riteleton is lost, and we gotta pareur 
chymal " skeleton of scattered radiate spicules m the chwnbttt 
layer. The skeleton of the chamber layer, no matter whatitha type 
of canal-system, may be supplemented by large subdermaluMIgilttM 
triradiates or subdermal quadriradiates (fig. 17), whose on 
apical rays project inwards from the dermal cortex (Hetoropidne 
Md Amphoriscidae) , Very generally a special ‘ ' oscular '' •koToton 
IS developed lu ^0 iornx of a fringe cn long monaxoa spicaleatanoudDidv 
the vent. 

Various aberrant types of skeleton are met with in the group. 
In the genus Lelapia we find a partly fibrous skeleton, in which the 
fibres are composed of bundles of triradiates shap^ like tuning- 
forks (fig, 24, 0), and in P$fro$t(ma the main skeleton is formed of 
calcareous spicules actually fused together. In Asirosclera (fig. 2k) 

& very anomalous type of calcareous sktieton is found, consisting, of 
spherical masses of arragonite, each originating in a special scl&o- 
blast and havmg a radiate structure, recalling that m a. siliceous 



(AftwW. J. Sollw.) 

Fig. 26, — ^Typical Siliceous Megaecleifarf 

а, Biictkial monaxon (dxeatC). g, Sterroster (often xeganM as 

б , ’Styfe. .. 

4, Trikct 

#1 iTiiiunve ^cszoinipijs 

i, 'Hcotact* 

/.''Poiysxoti desttOt' 


A mlCrosdkre). 









sttrcatteP; Th«wr. bodie* : b«qoii» . p»akf 4 tffgo*bv^«ww , 

large ateas^ and give tbc |k|KNM{9‘ A rSteny hftr^^ 

^e4fdM^N0tft)ia(^n:tbi»giwupthe akaletoniS'CQPippfladiOf 
of ^^oUnidal siiioa jiafiiMitted ib ocRigotitric laroeUne fM^oend idMar-t 
axlBB of I ab organic aubstanoe . v/biah ib' i life^ ocou^ 9 ^ itbe- 
canal '* of tbe. spicule. Althougb. vnjryiAg greatly in* dataijl acid 
often esbibiting < great cbmpUcatiDn or. it may be. reduptioa in, 
stmcturei tlseeeisinculiesrare allTeftcablf te tlier sama ^iundamental,. 
triaxonid and hexactincllid type, characterized by the possession 
of three axes intersecting each other at right angles and each thereby 
divided into two rays ol^ actines (fig. 26, e). According as one, 
two, three, four or five of these actines arc suppressed we distinguish 
between pentact, tetract, triact, diaci and monact spicules, and 
these may be further* subdivided according to special modifications 
of the rays due to secondiiry branching, ornamentatiM by spines, j 


gn4i#QP&^gf I 
Hkneed , 

^art4*^rbuildln« i,^, , 
aroAi-i»r<i<t fhimi icrb the ULCSOaloea, 

Otf jM^w/srss.T-^en three rays telidi) ,C|fr th# 
tetract resexhbie one another, while the iaurth {shaft! ditfeib in npnM 
respect the spicule is termed a frioeiuf.; The simplest form is^he 
IplagiottsiasHi- (ig. 29, z), with three short sirng^ cladiandan eloor 





(After F. E. Schukc.) 

Fig. 27. — Derivatives ofHhe Hexact type of Spicule, found in 
Hexactinellida. 

Dagger. d, Ampliidisc. /. Tetract (staurus). 

pinuli. e. Pentact. g,.Di«ct (rbabdus). 


it, 


knobs, &c.. or curvature, or to excessive development of certain 
rays as compared with the remainder. Some of thq most character- 
istic of these special types are represented in figs. 27 anfd 28. Two 
of- them requfre special ndtice on account of their importance 
in the classification of the group. These are the heitaster and the 






(After F. E. StShulzc.) 

Fig. 28. — ^Derivatives of the Hcxact type of Spicule, found* in* 
HexactifielUda. 

a, Uncinaria; Clavula; c, Scopula. 

amphidisc, A hexaster rosette) is a perfectly syffiraetritai;: 
hcxact whose actines branch out into seconoary or 'terminal rays . 
in a star-like manner (fig. 30, 0 . Various sub^typfes are distinguish^* 
01 the rays {flondcime, pfUmcoimp, 


according to the character 0: ^ ^ i 

An ampKjsdisc (fig. 27 , rf) Is a diact ^icule consisting 6f < 5 'RPpwte 
rays each of which terminates in a disk-like or spfierieal'ex^idiin-; 
surrounded by marginal teeth, ^ 

In some cases the spicule ail remain disconnected from one 
another (Lyssacine condition), in others* some dt them ihaly^be* 
united by siliceous cement into a continuous framework (Dictyoninc 
condition), and the dlsimStionl between tlibse two typjjjs of^Tmage- 
ment was fpr St^.long time rofeatded as- indifiatflCg'^ar pirimS^Bub- 
division of tlie HejcactiaelMaa into Lyssacina and|l Diettonina, 
but this^Bubdiviskm lui's now been abandoned. Jha la^vLjiwialia 
is applied* to --epieides which’ project fretly-iroixS the "aurface/ of the 
sponge, t arid thfese are further distimmished al basdlia, pfeumlia 
and margiiaaliA, according to thair position at thcjbase 6f thelaponffe, 
on thd^wdae, (fir* round .the miiiiigjn of tlHr;owmWntD Thej 'basalia 
frequently fdrm a root-tufit for attaojwngithe ^pongb to theSub- 
stratum {HytOQnema, Euf^ectim) and cOmmdnly: have aaehor- 
like distal extremitiBB. TheV^rtbiy be extfefiielykDng, as in 'the well- 
known '^ast'-rope oi^' fi^amema. In the rwarkable genus 
MonorhapU^vre find'a slngft^igahtic diact spicule, ^Wch may attain 
a length of «»o or three feet and the thiSkness of ^ l^d >pencil, 
tran^xing the body of the sponge like a. Aev^^om ailbve down* 
wards. A special dermal skeleton is usUitty i 
of spicules diifltlngii&ahed as d^tiutUa, anSiAi'iga! 
simflarly surrohlto 

cavity. Bhiwete-tii dfi^ gaitralF^lklL _ 

spicules, tbS mo^JtoM^^mrt of 

the skdetorii^Sripd&rtihg tW*»chaxftbb(^layet addfadjao^ fissues. 
The distinctliim 4 it 0 lar|h ftkagasclerei and' wall micumlms is 
perhaps leas wall i|l(axiMd in^this group ilam-Mi' the Tdtrtaibriiaa. 

TgtraMonida.,^i^tfm9i ag*^, the spiciM 
silica deposit^ sfobiid^giKlc axial thraWtes T&a^startW^polnt 
in the avolulferdl ttia.yifry complex stttns of MtetraXaiOdr spicules 
~ tattact''! or calthJop8, charactdtlBtic af^ tlic most 

This fundamental 



Fig. 20.— The Tttraxon type of Spicule end itsderivntivesj found-in 
Tetraxonida. 



I, Prifiaitive tetract. 

1 2, Plagiotriaene. 

3, Dchotriaene. 

4, Discotriaene. 

5; dmatriaekiei^ 

» 6, Protriaene. 

7, 8, Reduced tri- 
aenes, becoaiing 
monaxon, 

> 9, Tetracrepid desxnav 
10, Primitive *dtaiSt;^ 

II, Oxeate. 

12, Style. 


iSf^TYlOS^lB4 

i^AcantfiSS 


25, Chiastor. 

2O, Oxyaster. 

27, Aster with 
branching rays. 

38 , Rhs/phla or- trt- 
cbite. 

29, Trichodragawi 

30, Sigmatlu^ 

31, Isochehu^ 

32, Anisochelar 

33, DiaaditMttr 

35, Labis fiOntlpi- 
fonnji. 


14a, 146, Bseudasters. 

15, Cladotylote. 

16, Acanthoxeate. 
z6a, Pseudaster (am- 

pbidisc). 

I7i vtiongyie. 

»8, TylGte» 

19; CUdestrongyle. 

80 , Rhabdocrepid 
(monocrep* 
dSsma. 

21, Aster. 

22, Spheraster. 
a|,iSlenia8t«r, 

ifyloityle. 24, Spiraater. 

gat8ff rihaft; the* ariijWs sM remaiWng apprettritoiiteiy o^ual: If 
the >abiles^' between the dadi and shaft' be^e 
ri^ angles 'vtto faave‘a» dtAie^asfis. If the^clM pOW ^Srwartl, 
We^have a (Sg: ab. 6). If the^elad^nf«*tbr]ied^>aid^ 

t<y#ardS't& drieft ’we bhtro an mwiMaene' {ftg. the 

clkdi WaWdh each' inlar '•twP we have a 21^ 3): 

If the clad! are expanded laterally and fristAf tog^^ a* 

plate, wl^ shaft is reduced, we live n 

The^lnttl’ihay'bc'radriced in slse oif even suwreSeed'(fif 49; f:i)l 
i^ng^Oriiy the iOkit WhUdi mky be Sliaip at Wh* end 
apex md at ibe twe • - “ 

T&a^eelMe has now become ntonaixobld or* tnbnakoiief 
wits iMnMe'dkfd and monattinellid (edth only a sihgle^sr. 

wn Wy 8iao be arrive at hr a dlfterent way. ahs 
feedfib6tiy.\ 

fflg: w, 

hiW'bm'*dirilvad*from 'W^p^ by 1 

tade <# 3 ai^«raye.' 

jj r> ^2' mrt^ 
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are distinctly indicated by the presence o! an angle in the middle 
of the spicule (hg. 2^, 16) ; by straightening out of this angle we reach 
a monaxonicl but diactinellid condition — the diactinellid oxeate, 
with the organic centre of the spicule in the middle (hg. 29. ii). 
By rounding off of both ends this form passes into the strongyloie 
(Bg. 29, Z7), then if both ends become enlarged into knobs it is said 
to be tylofe (ftg. 29, iB). If one end only is rounded 06, which 
apparently usually takes plUce by suppression of one ray, while 
the other remains sharp, the spicule is termed sty/oie (Bg. 20, 12). 
It is now monactinellid as well as monaxonid. It the blunt end of 
the style enlarges to form a knob we have the tylostyle (fig. 29, 13). 
Acanthoxeates (Bg. 29, lO), acanthostyles and acanihotvlostyles (tig. 
29. 14) are formed by the development of spines on the surface of 
the spicule. The development of large recurved spines at the 
apex of a lyh’>style gives us iht* cladolyloie or grapnel spicule (fig. 29, 
15), which simulates an anatiiaene. By enlargement of flie spiny 
base of an acanthOtylostyle and suppression of the shaft we get 
forms which simulate astrosc microscleres and may be called 
ps('uda$ter& (fig. 29, 14a. 14b). Pseudastcrs may also be developed 
by shortening up of acanthoxeates, accompanied by eulaigement 
of the spines (e.g. SpongitUnae, fig. 29, lOa). The exoiyle appears 
to have been formed by enlargement of the outer end of a radially 

E laced oxeate at the surface of the sponge. By ramification of 
oth ends of a cliactinal mogasclere we get the monocrepid desma 
(fig. 29, 20), characteristic of certain Lithistids and closely simu- 
lating the tetracrepid desma. By ramificalion of one er.d of a 
strongylote spicule we may get a cladostrongyle (tig. 29, 19). 

Diactinal ISeries of Mtcroscleres . — ^The 8tarting-p<)int of this 
series is the primitive angulate, diactinal oxeate (hg. 29, 10). This 
has given rise to long hair-like forms or rhaphides (tig. 29, 28), short 
hair>like forms associated in bundles ana called trichodragmata 
(fig. 29, 29), bow-shaped forms or toxa (fig. 29, 3^), and C- and 
S-shaped forms or sxgmaia (fig. 29, 30), From tUc sigmata n^ay be 






tAfter SoIUm.) 


Fig. 30.— Typical Microscleres. 

/, Modified isochela of Melomn- 
chora. 

m, Spheraster. 

P, Oxyasters. 
r, Reduced asters, 

Sf Microxeate. , 

$, Hexaster (rosette). 


a, i, Sigma.A (sigmaspires). 

c, Toxon. 

d, Spiraster. 

e, Sanidaster* 
ft Amphiaster. 
g, Sigma. 
n, h, Isochelae. 

End of a chalai showing the 
teeth. 

derived the diaitcisira (fig. 29, 33),' Shaped like pocket-knives with 
a blade half open at each end, and the wonderful series df chelao 
in which each e^d branches into a number of sharply 
recurved, teeth, These chelae are characterisflc of the, family 
Ddft^idonidae^ and exhibit great variations in detail, while eacm 
particular form is remarkably constant in the species in which it 
ocoirs. The n^ost curious and aberrant are ihose ot Me^onanchora 
(fig. 30^ /) and Ouiiarra, hx.isQchelae the two ends of the spicule 
are e^ual.i in misocheUu the^ are ungual, 

Astvose^ Pfolyactinal Sextfis of Mmosclefes,^'Pox the t^eginning 
of this sginfk we must go bach, to the primitiy9 t^traot. Beductiou 
in size, spmstizM, accompanied by increase in the number, of ray^, 
has givmi rigi|)itG(,'<ihe oxyasUi (fig. , 29. 26)., whih rays aud.no 
congpioujMg, The deyelopipc«ii of a, (listhpctr peatrum 

from come otf giyes os the spheraster (hg. 29) 

2|j^. ^rrasfer (fig. 20, g, ^,,9|mtactertsti9 of the iauuly 

Geoaiiaae. numerous slender rav.s become fused together side by 
•rm^, solid In thf epimUr (^g. 29. 24) the ceuttum 
jp.have becom^^ug^i^^d twiste^ into a spiral. . The 
^ knobs as in the cAmsfsr (fig, 29, 

. , most uriim- 

live llfonp '\’i:a8 probably vei^ 

siniriAr to tnat wmi^ we stui iiudnS P^anim or Derciiopstit but 


rays of the aster may tens 
«aL or ina3frl?ecome 


without any special dermal spicules, the skeleton consisting exdu* 
sivdy of small isolated tetracts irregularly scattered through the 
mesogloea between the chambers. We may call this the scattered 
or diffuse t^'pe of skeleton. With the developmeat of an ectosome 
— whether thin dermal mombraae or thick cortex — a special dermal 
skeleton arose. Sometimes this consists of small specially difier- 
entiated dermal Rpiculcs^-candelabra in Plakina, oxeates in. ' iJer* 
dtopsis^-but a much more important series of modifications was 



(After W. J. Sollae). 

Fig. 31. — Section of a young Stellettid Sponge, showing radial 
arrangement of skeleton. 

initiated by the development of the triaenes. The cladi of tliesc 
spicules are commonly extended in or beneath the ectosome and 
form a very efficient dermal skel:iton, while the shafts are directed 
Centripetaliy through the elioanosome. In the genus Discodermia 
the discolriaenes iorm a continuous dermal armour of siliceous 
plates. When anatriaenes and protriaenes are developed their 
cladi commonly project beyond the surface of the sponge and render 
it more or less strongly hispid, thus forming a protection from Ihe 
attacks of enemies. The shafts of the triaenes, though greatly 
reduced in Discodermia, usually become very much hypertrophied 
and may be grouped together in bundles, often associated with 
oxeate spicules. These spicules, or bundles of spicules, now form 
the principal part of the skeleton, and inasmuch as they radiate 
from the interior towards the surface of the sponge we distinguish 
this as the radiate type of skeleton. The skeleton of the vast 
majority of Tetraxomda is either actually radiate in structure or 
derived from the radiate type by further modification. In many 
Stellettidae, for example (fig. 31), we have atypical radiate skeleton 
in which a large numoer of the spicules retain the primitive tetme- 
tinellid form, though associated with oxeates, while in Tethya the 
skeleton is arranged in a similar manner but only monaxonid spicules 
are present. From the radiate we pass to the reticulate typo of 
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ikol«t<m wWch characterlzftft thfc Ity of ^)«b«o-<Alled Mbnax- 
onollida. This is derived ffom the former by the establishment 
of secondary spicule-bundles connecting the prima^ or radial- 
bundles together, and the transition is usually accompanied by loss 
of the cladi of the triaenes and by the development of a mas^ve 
irregular form on the part of the entire sponge. An intermediate 
condition is found in some of the massive (species of Tetilla (e.g. 
T, limicola), in which the spicule-bundles are very well defined 
and form distinct primary fibres in the interior of the sponge, 
but no distinct secondary or connecting fibtes are yet dev^oped. 



(After Lendenfeld. Modified from Lendenfeld's Homy S^rngis^ hy permission ef the 
Royal Society of London.) 


Pig. 33. — Dendritic, Euceratoae Skeleton of Dendrilla vosea* 


In the Sigmatomonaxonellida, derived from the Tetillidae, the 
reticulate type of skeleton is almost universal, and in this group 
an entirely new element is introduced into the skeleton with the 
development of a “ homy " cementing material (spongin) which 
unites the spicules together in the fibres. At first small in quantity 
{Reniera, fig. 32, A), the spongin cement gradually inersas^ in 
proportion to the spicules until in many Chalininae ifig. 32, B. C) 
and Desmacidonidae the spicules become completely embedded 
in it, and the fibres may be formed chiefly of spongin. with only 
a core of spicules. The complete enclosure of the spicules by 
spongin at a very early stage cuts off their food supply and causes 
arrest of development. Finally, in some Chalininae (fig. 32, D) and 
Vestnacidonidae the spicules entirely disappear from the interior 
of the fibre, and if at the same time they, happen to, be absent from 
the intervening mesogloca we get a sk^ton composed exclusively 
of homy matter or spongin, to which the term pseudoceratose 
may be applied. In the sub-family Edyonifuie the skeleton be- 
comes modified in an interesting manner by the development of 
*’ ochinating ” spicules, usually acanthostyles or acanthotvloatyles, 
whose bases are cemented on to the fibre by. gpongln while their 
apices project into the surrounding soft tissues, .these doubtless 
serve as a defence against internal parasites.. In Agelas these 
eqhinating spicules may persist after the spicules have entirely 
disappeared from the interior of the strong^ developed homy 
fibre. In the Axinellidac all the spicules in the fibres are typically 
more or less echinating in character and the fibres become ^ume- 


like. 

Very frequently a special dermal skeleton is developed in the 
ectosome altogether distinct from that fprmed by the ^di of the 
triaenes (when these are present). Thus in the GeodiWae (ffg., Z 3 ) 
the thick cortex is almost filled with densely .packm s^errasters. 
In many fonni there is a dense layer, of small radiaUy. arranged 
monaxons at the surface of the sponge, whose projecting apices 
form an efficient protection. In the reticulate forms the ectosome 
is usually a thin fcmal membrane supported.by a reticulatedcrmal 
skeleton of slightly different structure from the “ main skeleton. 
In cases where a special stalk or a root-b^ft iS developed we 
also find a special and appropriate skeleton in ,C9nnexion, there- 
with. ' ' . , ji 

In the so-called Uthistida alone amongst^ Tet^omda do 
we . find the spicules (desmas) united togethjsr by, auica to tom a 
coboront akewton, aqmetimes of stony hardpew, ^ very different 
from tie elastic, ffoxible skeleton resulting frw the idevetomept 
of 9pqngin, and analogous to the condition met in the Dictyo- 
jiinc HqsactinelUdB. . f . ■ j ■ • , ' u 

The microsderes usually play quite a sut^natbi pai^t , in the 
formation of the skdeton, being scattoed irregular^ Ib^ughout 
thfc tfidioglo^, tlpugb sometimes {Geodt^, asters may 

tom a definite, cortieal layer* , . 

ifotrswifora.— In; the homj^ « 


Tvemay laytHt % ^ 
exclttsivdy of secreted j 


spongoblaste) in eoncttrtric lijtos to fotm very well defined fibres. 
In the most primitive forms (Ai>lysillidac) this homy skeleton is 
dendritic in arrangement (fig. 33), composed of fibres which rise 
vertically upwards from the base of the sponge (where they 'may 
be expandea to form a homy basal cuticle whicli serves to attach- 
ment) and ramify towards the surface, where their apices push 
against the dermal membrane and cause it to project in the lorm 
01 “ conuli.” No reticulation is formed in the simplest cases 
{Aplysitla, DendriUa)^ but in MegaJopasias secondary connecting 
fibres are established (in relation, doubtless, to the increase in size 
and massive form of the sponge), and the skeleton thus simulates 
the pseudoceratose reticulate type of the Sigmatombnaxonellida. 
In Darwinella we have, in addition to the dendritic ^eleton, isolated 
*' spicules ” of spongin scattered irregularly through the mesogloea. 
The presence 6f these spicules, which ai*c sometimes, though by no 
means alwUys, hcxactinellid in form, has given rise to much specu- 
lation as to the possible relationship of the Aplysillidab to the 
siliceous Hexadtitiellida. Until we know more about their origin, 
however, we may nerhaps best regard them simpiy Us detad^d 
portions of the general skeleton secreted by isolated gtoups of 
spdngoblasts. The genus Megalopasius forms a natural transition 
to the Spongeliidae,’ ih which the reticulation of the horny skeleton 
is an almost constant feature, and in which the tendency to s^plo- 
ment or replace the spongin by foreign bodies (sand, broken spicules) 
is very strongly marked. Ih extreme cases the skeleton is composed 
almost exclusively of sand (e.g. Psammopemma) , and the whole 
sponge looks like a mass of iigand stuck together by u iimKiiinum of 
soft tissues and spongin ctment. Such " arenachoiois sponges 
also occur in other groups (e.g. Desmacidenidae), The inffmmatmg 
point in the develo^eht of the true homy skeleton is toind in 
the Spongfidae (e.g. Eusfimgia), but even in the bath spui^ 6) 
we commonly find sand grains or other foreign matter tn the in- 
terior of thjs primary fibres. The value of the spouM to diOin^tic 
purposes d^ends upon the softness and elasticity cn the fipve, the 
closeness of the meshes, and the relative absence of sand. 


Histology, 

There are two primary tissue-forms in sponm, the fiat pavement 
epithelium and the epithelium composed of ctoanocyto or ooUared 
cells. The iornto covers the whole of the extern;,;;.! iurfuce of the 
sponge aird, except in the simpler Calcarea Homococla, it also 
lines a considerable portion of the canal-system. The latter lines 
practically the whole of the primitive gastral cavity in the Calcarea 
llomococla, but in gll higher types becomes restricted to well- 
defined " flagellated dmmbers.'' A gelatinous ** meiKigloea,** which 
must be regarded primarily as an intercellular substance, appears 
between tlS primitive outer and inner layers of the sponge-wall. 
This contains primitive amoeboid wandering cells (arcWocytes), 



Fig. 34.--Histology4 

z, Pavement epithelium from the u]^E>er surface of an oscular 
diaphragm of Vosina$¥(^s%s wffsons. .. , 

I, Chamber diaphragm of v$rn»eropsi$ macwai 
9 xlcip' lExbaUnt aperture of fiagwted chamber^ > 



(ev.). tlM yrw. 

(«um; sp, spictOes. 
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^tacii,mvo,r|io ^,tbe ava aad »perxaa;U><oa>r#n4.ali<> vafioiw-ather 
which are ^Qyf g^ncroUy bcljevjqd ^ injfeplt from the 

;prfnw,^ye paveiwmt epithelium (denial i?pitheli;mn) ,©£ the fluteri 
aawp, AS' WlerohJasts, yarjoat pqanectiye tissue dements 
au4 

,P:avmi^^tMftni (hg. i)^Xhi9 always, consists -of a single!! 
.01 ,w4yjgonaJ cells, ,,wht^ W 'waally (flat, and yery rarely 
(Ojwaral^J.provided v^th Cilja or ^gella. They may.fba.glanilulari 

.q4ar«>us «pqng« it h«- 

wniiWfWn Ihyrip. A. .^nqhin) that the primitive inhalant .pores 
.(jufosppyles) -are, a^ perfpraitwqs in certain .of the pavement 

Wthfilwni :eeU8, . Wihiph rapqwro a tubular ,fprm and extend through 
,th©i meapg^ea wpm , the -dermal to the gastral aurtace. 'i;he outer 
^rtmn pf.aach .pprpicyte for^s a cpnt^actile. di«^hragm whicli 
doHbtJ^a fflgnlates, the admission pf, water to the gas&al, cavity. 
X4w,i^wybjsj^apnmb^ cpnspipnpus pn^aeppuntof /thpir highly 


i epuspienpus pn^accpuntof jtt 


gjey :ithe§e,,arei:<^^ ..and 4pfmgfilflfuts. 

ITihe. paW^tp a^ i.si^i^biafits <hgva5,^ijr*f)t4prtn t^ifwpoctive 

at any .r^ hratunst«inip,'as,intra’ne» 
.Antrarsywytml) ngwntipw, thougjhriwp mnat anpp?^ 


^<015* i 




Km spongoblafl^ y) aj^iear M iJO'^operate with one. another in 
, f ne fterMtipn ox the apongin hbrn from the,. beginning. ^Tjlmy are 
- nnly arpund the young, groydng fibres, yrhere they occur in 
, large numbers, forming a hind of sheath of aomawhat .fiaskr^baped 
,ceUa,,aa?biBlwdat right m^les .to the surface .pf ,the fiibreand with 
,.thei^i^srm,its broad distal end. The s^pongin is.aecretcd in 
CPnjmn^c JampUaP; and M obviously intwc^lular in Ptigin, and 
.;PK^hly oi./t^*saBWinato«:jaai<ihex(9u^iaouw^ jottcft .occurs on 
the surface of the sponge. 

Connective^tissue EUm^nts.^Hhi^ ^following are the chief forms 
assumed by the mesogloea. according to the nature of its connective- 
tissue cells and intercellular substanpe. (u) Collenchyme, consisting 
of a clear gelatinous ^uatsix wth branching stellate collencyies (fig. 
35, a) einbedded.m,i$; , i[fc) 5««cc^ in -which the quantity ol 
mtorcell^r^ati;^ IS gruatiy reduced and the connective- tis.sue cells 
are clo9ely,»«^e<i toMaw;, W Cy^nchym !(%• 7 , Coll., fig. 35, c), 
con Slating 01 <ww. vehicular calls .yiixh fluid contents and 

sttands of protoplMoj.lUcliBtHig from the nncleus to the periphery; 
(d) CAo,^r^*V^ i(^. 35..,*), .io^ttewhat -resembling cartilage in 
and with.a.Vexy mrge amount of intercellular matrix. 

The naincNj^«15»Wf3({M^ h^ceftain slender connective- 

tissue fibrea^fig. 35,.«} oftun uniied m dpnse bundles or layers, which 
occur ospemaityHin t^s^tosomp of many Tetraxonida, giving rise 
to a fibrous cortnjfr of. leathery, consistence. 

Contractile Fibres, — Muscular. ^fibres or myocytes (fig. 35, e) are 
01 common occurrence, especially in relation to various parts of the 
canal-system, the diameter of which appears to be regulated by their 
agency. They .-form . .definite sphincters around the vents 
or in other places ffig.-ij^j^^^a), or they may fonri-teiansveTse bands 
lymg in the floor of pore-b«aiing grooves, by, ^he Contraction of 
which the lips of the groove are doubtless approximated and the in- 
current stream of water shut off {Esperella murrayi, Xenospongia 
^patsUtformts). 1 ^ 

Endothelial Cells, — In many sponges the developing embryos are 
^losjd in ^definite Qapsulea ounmo^ pf , flattened polygonal cells, 

• embedded .in the mesogloea. The origin of the 

ondothehal cellk forming the capsples is floqbtful. • They' sometimes 
‘i^'the,deV?3^ing enibryo,(tf.g. in SMosp^r^us 

No norvcltts element, nor spnsory colls of any Jrind, have as yet 
been ^ogm^ed with any degi^ of certainty 'm sponges/ in spite 
of vimoue heroic tB demonstrate their mbstehce. 

^CoUared^e'IU or Chomoeytes ffig. *35, g ), — These are quite the most 


» isv, ■.i »ro > i 


Cl£liT«TTrjil 


utHtut, uiut:xci^uu9 ih sTTucturC, ahd still more as 
^e^rd^^ tbey alyrays show the same essential featutes. Each 
consists USnaTH' of art oviil nr munrinH 



)f 


iAfeer SchnlM and SoHai,) 

«tp,t/35s*r.Hirtology. 
Cc^ency;^ from Then$a inuricatk. 


'or lws cyiinqHdal o'Mfunnel-siikped cdllar, which surroundfl a Mn fd e 
W, ’#hipi-like ‘ftagttHuip ‘ ^ ^ ^ 

pi'diecting^ftcm thfe a^ex ' r C 

pi' the ^11. The cdliar fix 1 ) 

'a IfJhny, tiUnSparcnt ex- 1 \ 

tension, of the*fcytoplaw [ -^ v ') 

(c$il - protojilasm;, yrbich ( 

can 'be cdmnletely With- ' , \ C 

druvm. ' Thcnagenoininay “! } /' 

also be -withdirawn,' atid fCZ^ -i cn ^ 

iti pyeserwd snefcira^s / '] \ / ■ A 

ndther cbUUr ngi; migftito / ( *\ / , \ j j \ 

is usufiily bto^eSt' at* the 

base and narrowed to form Vv^^ ' 

a neck or" cdllunt,*'-“be. 

;neath ‘cqUan "The itSr 

nudlens ^may! be liitunted ’'Wiilw 

either at , the base or ' at 'I hJI wW 
the apex di ‘the bell^boily ' ' n 
or between, the< two. .Tli 
collar it^ is dftem a .more 
cpmplicatdd structure than 

26-^»9«k 1 CdDsof Sekaudinma 
may »e pnivi (tea With pi|e p/rcti^a, 

pre,mabty“^!!ri,5S^ «.^Iuaeu,i H, Flugellum;' c. Collar, 
stifito^it \AsandmfidcM)o , In xsaxf^ casesirhe; cbOars of adjacent 
chemnpey^^^^v^ to' be comie^^ by a definite 

membraiM Whkmiitretehes from on^ trythA 


sptonlm are being secreted. 


chi^hpcyteS S' «be coanettifi by a definite 
tne mby aiie W^hjraretthes from cme to the dther at 'the'ievel of their 
mtog^. nts apparentty 

not a permanent Sthicture, and the dr<nimrtafikps findw Wch ft 

*‘^^6een, "to 


Si»ONGES 


7^7 


jLre ampcboid c^Us, clwly ^e^en^l^^th^ 
, < Pt blood co^^^scl^s of higher animals, 

CommQ^ly bave blnnt, lobose pseudopodia and tbo cytoplasm is 
genpifnlly 'Wce or lp86 4qnsely .changed with r^fr^c^ive granules. 
, They , have tbo power of wandwng,ij:o»i place, to plwe^thiough t^e 

.nw»c»lqqa(^,34,,a-5)‘ 



(After pQl^j«cff.n»Ui$cl|elM.) 

■l*'ici. 37~Spcrmato«oa. 

Offh, Development ot .Spermatozoa in Sy/cpn Mature 

Spennatozoa; y, ^perm-ball in Mesogloea oi^uj^filfaJoliHlar^s.; 
i lA,! Bdaitnife' Spermatozoon. 

rThe.ova (fig. ,34. b) arc fo^ed from amoebo- 
.,e(ytet}..wbiab.,grow to a iajcge and bnally withdraw tfeir 
peeutlopodia and acejuire a jppnded.fo^m. .They hnvd large 
.inuolei-witb a . very distinct nucjcar mcjbbrane.and copimpffly 

Gonapicnous nucleolus. The,spcnnatozpa.,(fig. 37) closely 
. resemble those of higher animals, consisting each of a smml 
** bna4>'' composed chiefly of chromatin ,maLOTial« and a slender 
vibcat]^ "tail" C9mposecl of cytoplasm. In this. case the 
. amoobocyte gives rise to a single -sperm motbcr-9i^.(spcmiato- 
jcjymi'tspmc times enclosed in one, or two covering c611s. '‘The 
nucleus of the spermatocyte undergoes repeated mftosis’ and 
tU “ sperm-ball " is produced which is, Cl1:6er. enclosed in the 
or in a special endothOliv|m ^npilar to that whmh 
surrounds the segmenting ovum. The ,gcrm-p'd|ls. occur icat- 
tered through the mesogloea and arc not aggregated in gonads, 
so that we cannot speak of “.ovAUfes" and "testes” as in 
r'bightt,ft5W8. 

RopfodueHon. 

, K^eproduption in sponges nmy be effected in one df three 
,,yir^y;s : /r) The first is by vegetative budding, followed by 
uepmucm of the buds and thus cjiffcrii^g from the ordinary 
: -budding whlcli merely to increase, in . the size .of the 
.^p^ngencclor^y. This process has been, observed, in many 
(P'g. ht^UQOSdl^nick, Oscaf 6 lla^ Lophocalyx^ Aplystlla)^ 

The, aecofid way is by the formation of specialize repro- 
ductive rbodies known as gemmtUes. This process ’is beat 
knpwpa in Shu fresh- water sponges ;(Sponjdfifiiiae), where it has 
I been, developed as a Bpecial means of .tiding over unfavourable 
.pmmds H l WPg whiPh ^he parent sponge is liable to be destroyed 
.by^QM*r>r drbu^t. 'j^ach gemniule consists of an, aggregation 
.ipf; amP^boid cSls (statpeytea) densely, charged witn nutrient 
,jgrimvwimdj^hlas.ed in a protective, horny envelbpe which 
(bu. AtrebgtbenP.d. by ^ Hy^r of special spietdea. The ripe 
• voryxesistant to adverse condifionsabd'is^pable 

; of remaining, dpjemant for a lengthened period, andnf^develop- 
,ing4ntOta-.new .9P9|^e ptt the return oHayouraWe -pemditiona, 

In temperate dimarea the gemmUles remain dormant through- 
.nut tbn winter and, develop in the spring,^ the deVtolopment 
':bemg. very ibfiilat. to , that orf an ojpdtnarynfertfti^ ovum 
pgpiSt: wt it bogins at 'tho '*' morula''” ‘Sta^e, * With the 
,,nnmeri»ua rsmtOQ^es rcpresentteg'thci biaatomwea^ iKa) The 
..third way'll % Sfihe union of ova and ' e pei m atoeoa^lto form 
»vWch' undergo segmentation w{id‘‘dev<tep>^lnto the 
♦,Mvit-WPVBb a nioto of less comple* secies of ontogenetic 

^^erv Tittle iS ks^wlhont^ khe 
taotuaT^ProceBa of fertilization, '‘but, it appears tbat 
the khalant i^s^^£‘pai^,;sponge, 

- -j the ova have' been observed Buapend^'frototaie epithe- 
— Hthe.nanai (j-g.- in 

ipear, usumly at any rtthf td‘'imgMl«»il)i^ mto 

^ _ iuli^ arexif Mached to 

auptliSciaf ’Bfistbmeres 

^ ^Bmbf^okgy. ‘ . .J- 

'The segmentation '^of the oWim^app^rs complete 

or holobtastiCj and the young sponge usually leaves the parent in' 


the form of 'atfree-swimmi^ dilated larva, which, atfter'fixing itself 
to some dbject, unde^goits^ -metamorphosis and - then grows into 
tho adult fpnn. The detaU^ Of dttvWopment appear to dma widely 
in different species and vimohs unteipretations haveebasih placed 
somewhat limited jand (tieerepaiit observations. 

One of the .best-known cases is taai^of ' the caleareoue genus SycM 
^g. 38). The fertilized ova devSiop into oiliated larvae within the 
'I^ent sponge, embedded in the walls, of the radial ohamben^ in 
their endotmial, capsules. Each divides ffrst into- two, then mto 
four, And then into, eight equal aqd simila^blastomeresby successive 
vertical clefts. The eight-cqlled stage ffig. form of 

a somewhat flattened cushioq, with an axial Cavity wbioh is the 
beginning of tne blastocoel or segmentatitm oavity. A hpricontal 
deft, now divides each blastomere -into a somewhat aoiaUer upper 
and a soniewhat larger lower portion, and^ the sixteen ‘blaatomeres 
, arrange themselves .in the form of a hollow sphere snnounding the 
' blastocouL The smaller cells mdltipiy e^idly and beeome eolumaAr, 
'While still remaiuing as a single layer. ’!^ch-one presently jacqnires 
.affagellum (" cilium '*) .atf^ outer end. The Linger odli multiply 
mpre slowly and are ebaract^zed by-thjsircoarsdy granular ax^pear- 
ance. Thny. are. destined to giye rise to- dermal layer- and its 
‘deiivarives (including, arChaeocytes ‘?y and-never beeomo nageUatod.' 
'The blastosphere or ‘bhutula (fig.- 58, d, e)- is- now complete, the 
blastocoel being completely- sumunded by a single layer of cdls 
differentiated, however,, intp two groups, gastral and dermal. The 
largo granular (demuil) cells now b^ome invaginated, but this 



Sfilwhe.) 

.-Fig. 3$,rt-Devdqpmtnt of Sycon rdphanus, 

of 

with S.blastpinqms 


flagellated 




tfp view, c, sdda^Yiew). 
fWi t i t W^ ere (blastula), 
f,. Larva at time of e8cape^vfISftt 
parent. 


/, Invaginatien 
. cells. 

gf Gastrula^a^itS^ed brorsl face. 
A, Young ipAiige (Olsmthus 
stage). 

/, Top ^ew of young sponge. 


a temporary condition, probably to be e9iplam9d<«8 the 
oli Of'tho prsMure oiihogpicutes of the pamtigionge. 
h'”-p8cudegastraU”* 'dhim^ffKiaied < eBoapMa%nfii|iAMro 

n 

^ According >AKMIiiMiia^ thethnst^formed cells arc 

'* archamytes,'* wbiilh^mitgiaiaiai^ Virva while 

of the 

h^hMUfing^-flagellaM wtlk. ''^Thei4hd:ev»fomtd>j;ta^^ cells 
are destineid to give rise to the dermal>iayef^.tffitha'4nwt>-\wl^^ the 
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tlio parent tisanes into a radial dagellated c h a mb er and pawcs to 
the exterior vrith the outgoing stream of water. The invamnated 
d .rmal cells are pushed out again and the amphiblastula swims 
away (fig. 58, e), (Possibly the granular dermal cells, by proUfera- 
lion, may form a solid mass blocking up the blastocoel completely, 
80 that we have a solid ombryt.) The larva now fixes itself by 
the anterior flagellated pole (which, according to Schulz>\ becomes 
permanently invaginated, thus giving rise to a true gasirula, fig. 
38, /, g,) and the dermal colls spread themselves out over tliC gastral 
cells, which they completely cover. The fixed larva T pupa ") 
consists of a solid mass of gastral cells enclosed in a single layer of 
low flattened dermal cells. Ihresently the gastral cavity appears 
(or reappears) in the middle, around which the gastral cells arrange 
themselves in a single layer. The young sponge elongates upwards, 
some of the dermal cells form porocytes which become perforated 
by prosopyles, others migrate into the gelatinous mesogloca and 
form scloroblasts, from wliich spicules are developed. The cells 
of the gastral layer acquire collars in addition to their flagella, an 
osculum is formed by perforation at the apex, and the young sponge 
begins to feed. It is now in the Olynthus condiLion (fig. ^8, h) 
and is exactly comparable to a simple Leucosoknia individual. 
As it grows older radial flagellated chambers are budded out around 
the central gastral cavity and the collared cells lining the latter 
are replaced by pavement epithelium derived from the dermal 
layer. 

An interesting account of the development of Leucosoknia 
^CLithrina) blanca has been given by E. A. Minrhin. Segmentation 
is regular and complete, resulting in the forjuation of a hollow, 
ciliated, oval blastma (fig. S 9 . A), with a large blastocoel and a wall 
compom of a single layer of columnar flagellated cells and a pair 
of Very large granular cells at the posterior pole. The latter are 
primitive archaeocytes and arc destined to give rise to the amoebo- 
cytes and germ-c^ of, the adult. The flagellated cells will give 
rise to all the other cells of the adult, both dermal and gastral. 
The larva ^comes free-swimming in this condition. Here and 
there individual fla^lated cells (destined to form the cells of the 
dermal layer) lose their flagella and, becoming amoeboid, migrate 
into the blastocoel, which presently becomes completely filled with 
such cells. The is thus converted into a solid parenchymula,*' 
in which the archaeocytes remain unchanged in their original position 
at the posterior extremity. It now fixes itself and flattens out upon 
the substratum in the pupal condition. During the metamorphosis 
which now ensues the majority of the cells of the inner mass (dermal 
cells) pass out to the exterior again between the flagellated colls 


pread themselves in the form of a 


(gastral cells), over which they spr( 
dermal layer of flattened epithelium. Some of the dermal cells, 
’ " ' the primitive 


and porocytes, 
all crowded 



<rf Sponge UrvM The dlin^ ^^otfe^Oefiiate Is known as to the function of excretion, 

t blanTt ; the dermal cdls are shaded, and the archaeocytes in the casle of nu^tion, ft SMOis Ukefy that 


* (AftwrBs A. Mincbiyi.) 

Fio. 39.— Types 
(gastral) cells ax^eft 
are granulated. 

A, Larva of Ltueosoknia {GaiJmna) blanca. 

Bt Of Laucosoimies (Claihvtm) 

>''Ct Young lMX^k ol£iucofoltn$a (or pseudogastrula stage of Syeofi), 
Late urva of iAtfoasolenia (or newly 'hatched larva of Sycon)^ 

' iiarva of OsearcUdi^ 

f, teenchymulh larvmiofa silkeouB hhmaxo&tUid (Myjtfilia)^ 


however, remain in the inner mass as 
archaeocytes have divided up into ainoebotytes; 
amoibocytes and the cells of the gastral layer are 
tojjetlier in the interior of the pupa. The pupa now elongates 
vertically. A gastral cavity appesars in the interior. The cells of 
the gatM layer arrange themselves around this cavity and develop 
their collars and flagella. At .first, however, the gastral cavity is 
lined by the porocytes, which presently separate and migrate out- 
warda.i Scleroblasts migrate inwards from the dermal layer and 
secrete spicules. An osculum and prosopyles are formed as in 
Sycon and the Olynthus stage is reached. 

The development of sponges in general appears to be characterized 
bv a remarkable want of uniformity in the arrangement of the 
dilferent kinds of cells of which the larva is composed. Two, or 
possibly three, primary ^oups of cells are universally present ; the 
flagellated cells, which will give rise to the collared cells of the adult, 
the non-flagellated (granular) cells, which will give rise to the dermal 
layer and its derivatives, and possibly the primitive archaeocytes 
(perhaps to be regarded as undifferentiated blastomcres). It may, 
be considered as doubtful, however, whether the primitive archaeo- 
cytes can in all cases be distinguished from the primitive dermal 
cells. The latter are in some cases (amphiblastula type) grouped 
at the posterior pole of the larva (Sycon). while in other cases 
(parencnymula type) they may pass inwards and completely fill the 
interior, blocking up the blastocoel and perhaps also freely projecting 
at the liinder end (fig. 39, E). At the time of the metamorpliosis 
the dermal cells pass to the outside and come to completely enclose 
the gastral cells, so that the two layers acquire their proper relative 
positions. The sponge larva in many respects closely resembles 
the Coelenteralc " planula,*’ with its ectoderm and cnaodenn, but 
it is very doubtful how far this compari.son is valid, and in the present 
.stale of our knowledge it is perhaps better to avoid the use of the 
terms ectoderm and endoderm in dealing with the sponges altogether. 
The idea naturally suggests itself that the two primary layers of 
the Sponge correspond to those of the Coelenterate, but in a reversed 
position, the inner layer of the one being the outer layer of the other, 
and vice versa, and this idea has found expression in the name 
Enantiozoa which has been proposed for the group by Yves Ddage* 
but wliich has not met with general acceptance. 

Physiology. 

Comparatively little is known of the physiology of sponges. The 
most obvious expression of the vital activity of the 
organi.sm is the stream of water which flows in through 
the dermal pores or ostia and out through the vents or 
oscula. That this stream is maintained by the undulatory 
movements of the flagella of the collared cells there can 
be no doubt, but the fact that the movements of the flagella 
of diflerent cells arc not co-ordinated, so that they do not 
act in unison, indicates that the mechanical problem 
involved is not so simple as is usually supposed. There 
can be no doubt that the incoming stream brings with 
it minute food-particles, consisting of fragments of organic 
matter, alive or dead, and also the oxygen required for 
purposes of respiration ; while the outgoing stream removes 
‘aecal products and waste matter (excreta). The rate of 
' ' ' ’ " ' * - - and closing 

lertures such 

ks the apopyles or exhalant openings of the flagellate 
chambers. This opening and closing may be effected by 
the activity of definite muscular sphincters (fig. 34, 2) or, 
in the case of some prosopyles, by the contractility of the 
porocytes themselves. 

The ingestion of the fpod particles is no doubt effected 
in large measure by the collared cells, which seem to feed 
much in the same manner as independent collared monads 
(^oanoflageUata). It seems not improbable that Sollas's 
membranem ay be a temporary structure wliich assists in 
arresting food particles as tliey pass throu{^h the flagellate 
chambers. There is reason to believe alsQ tuatamoebocytes 
(in this case therefore phagocytes) my capture minute 
organisms on their way through the canal system, and 
even porocytes are sometimes credited wfllh this power 
Digestion, no doubt, is, at any rate chiefly, intrafcdlulai 
The amoeboc3rtes probably serve not oiily to iiigest fooi 
themselves but also to receive surplus food n'om thi 
collared cells and dis^bute it through thl^ sponge 


coUared cells and Am6oboo]^s arc l^th concerned. 


The portion oif the porocyteslhside thp cotlared cells 
ippears at first i^ht very anomalotts, but ‘Miiidlttn has 
ihown that thla Condition is actually repeated in the adult 
e every itee the civlty Is obttterat 
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Sponges, as we have already seen, possesii no special ncrvcus system 
and no special sense organs, and the power of response to stimuli 
appears to be very limited. Many sponges probably have the power 
of contracting as a whole, which may in some cases be dne, in part at 
any rate, to the presence of bands of muscular fibres, and Sollas 
observes that in PackynutHsma irritation of the oscular margin is 
invariably followed after a short interval by a slow closure of the 
aphincter. The power of movement in adult sponges is, however, 
chiefly confined to individual cdls acting independently. The young 
larvae, on the other hand, swim vigorously alx)Ut by means of their 
cilia or flagella, whose movements must obviously do co-ordinated 
in order to ensure the progress of the ontire organism in definite 
direct ions. 

Tlic rale of growth of sponges appears to be very rapid. A British 
species of IJymcniacidon is said to form a crust measuring a foot 
in diameter in so short a period as five months. With this rapidity 
of growth must be associated the fact that many sponges, marine 
as well as fresh-water, appear to be annual. 

Distribution, 

The vast majority of sponges are marine, only a single sub-family, 
the bpongillinae, having acquired the habit of living in fresh water. 
The Six)n.pllinae arc, however, very widely distributed, being found 
in lakes and rivers in all parts of the world. Marine sponges occur 
everywhere, from low-water mark to the greatest depths, but certain 
localiiies, such as the Gulf of Manaar, Port Plullip and Port Jackson, 
appc(.r to be much richer than others both in individuals and species. 
The Hcxactincllida are essentially a deep-water group and are there- 
fore much more rarely met wit h thau other forms. The Tetraxonida 
and Euccratosa abound in shallow and in moderately dcjep water, 
and a comparatively small number of tipecies of Tetraxonida occur 
at great depths. Both are dominant groups at the present day. 
represented by very large numbers of species and individuals. The 
Myxospongida are comparatively rare and represented by very few 
species. The Calcarea are common in the littoral region, especially 
111 sheltered situations amongst rocks and seaweed. 

Iklost families and even genera of sponges enjoy a very wide 
geographical range, very many being cosmopolitan. Species are 
usually much more restricted in distribution, but even here there 
are some noteworthy exceptions, and future researches will probably 
show that many species from difterent localities which are at present 
regarded as distinct arc connected by intermediate forms living in 
intermediate situations. 

There appears to be a well-marked rdation between tenmerature 
and the power of apongin-secretion, and as a result we find tliat 
raonges with a r^ly well-developed horny skeleton (whether 
Euceratosa or Pseudoceratosa) are usually only met with in com- 
paratively warm waters. This fact brings about a striking contrast 
between the sponge-faunas of different latitudes. 

Classification. 

The classification of the Phylum Porifera, the characters of which 
ha\'C already been given, is as follows ; — 

Sub-phylum and Class Caloarea. — Sponges with a skeleton 
composed of carbonate of lime, commonly in the form of isolated 
spicules whose most usual shape is triradiate. 

Ord«r /. Homocoela. — Calcarea in which the gastral cavity and 
its outgrowths are lined throughout by collared cells. This order 
is sometimes divided into two families, Clathrinidao and L»euco- 
soloniidae.but it is doubtful if this distinction can be ixUiintaincd, and 
by some writers only a single genus (Le%lcosolenia\ is recognized. 

Order 2. Hsftffacod/a .—Calcarea in which tne original lixiing 
of the gastral cavity is partly replaced by pavement epithelium, so 
that the collared cells are confined to separate flagellated chamtos. 
This order includes the living families Leucasddae, Sycettidae, 
Grantidae, Hetcropidae, Amphoriscidae and Pharetronidae (with 
only two living representatives but numerous fossil forms). The 
rdationships of the anomalous Astrosclera (fig. 25), for wmch the 
family AstroscUridae has been proposed by J. J. Lister, must still 
be regarded as problematical. 

Su&phylum Koa-Caloarea.— Sponges without any calcareous 
skeleton. 

Class and Order Myxospongida. — Sponges with no skeleton ; with 
simple cazial system and usually large flagellate chambers. (The 
absence of skeleton is primitive and not due to degeneration.) This 
class is sometimeB divided into two families — Bhdisarcidae, with 
elongated, saje-shaped chambers, and Oscarellidae, with more or less 
chambers. 

Class Triaxonida ( « Hxxactxkbluda).— Sponges with a 
skeleton composed of siliceous spicules, either isolated or cemented 
together by silica, and either triaxonid and hexactindUd in form 
or derivable from the triaxonid and hexactinellid type. The canal 
system Is simple and the flagellated chambers are targe and sac- 
shelled, and more or less radially arranged in a network of trabecular 
tissue* ,St>onjnn is never formed. 

Oi^der /. Amphidis(^pkora,--TTl^otMi wfth diaracterlstic 
emphidisc spiculea, but no hexasten, and with a root-tuit of 
ahenoring spicnleS, The family Hyalonematidae, including the 
Vdl-known gLans-rope sponges ^ the genus Jfyo/oiMiita, is the only 
.Recognised in this orde^^ 


Order 1, HsxosfsfOpMlSt^jrriaxonida whoso most cbaraotcristic 
roicules are licxasters. To this order belong the Uvmg .iaxpilics 
Euplectellidae, Asconematidae, Rossellidae, Euretidae; Meiitjiofflime,. 
Coscinoporidae, Ttctodictyidae and Maeandrospongidae, and a 
number of extinct families such as the Venfriaditidae so comopmly 
met with in the Jurassic and Cretaceous rocks. 

Class TetraXONxOa.— S ponges with a skeleton composed of 
siliceous spkules, either isolated or cemented together (by silica 
or by spongin); and either tetraxonid and tetractinellid in form or 
dorivabic frOmthe tetraxonid and tetractineUid type. The canal 
system is usually complex, with small, more or less spherical 
flagellated chanfbers. 

Grade Tetractinellida. — Tetraxonida in which some, at any 
rate, of the megasclcres retain the primitive tetractinellid form. 
No desmas are developed. 

Order /. Homosclerophora. — Tetractinellida in which microscleres 
and megasclcres are not yet sharply differentiated from one another 
and no triaenea arc developed. The canal ^stem is comparatively 
simple. This order includes the family Plakinidae (see Plakina, 
ante) which forms the starting-point of tlie evolution of the class. 

Order 2. Astrophora. — ^Tetractinellida with triacnes and with 
astrose microscleros, without sigmata. This order includes the 
families PachastrcUidae, Thcneidae, Stellettidae. Gcodiidae. 

Order j. Sigmatophora, — ^Tetractinellida witli triacnes, with 
sigmata for microscleros (when present), w'ilhout asters. This order 
includes the families Tetillidae and J*amidac. 

Grade (? order) Lithistida. — Tetraxonida in w'hich the mega- 
sclcrcs form desmas, typically united with each other by siliceous 
cement to form a continuous skeleton, often of stony hardness. This 
group includes both tetractinellid and monaxonellid fo^s and 
may possibly be of polypMetic origin. The Lithistida bear the 
same relation to the other Tetraxonida that the dictyonine Hexac- 
tinellids bear to the lyssacinc forms, but in the present state of our 
knowledge it is hardly possible to trace the natural affinities of the 
numerous members of tne group, many of which arc only known in 
the fossil state. The following are the principal families : Tetra- 
ladidae. Desman thidac, Corallistidae, Plcromidae, Neopeltidac, 
Scleritodermidae, Cladopeltidae, Azoricidae, Anomodladidae. 

Grade Monaxonellida. — Tetraxonida in which the primitive 
tetraxonid and tetractinellid condition of the megasclcres bas been 
entirely lost through suppression of some of the spicule rays, so that 
none out monaxonemd megascleres remain. No desmas are 
developed. Owing to the extreme reduction or modification of the 
skeleton, leading in many cases to convergence, the classification 
of. t^s group is extraordinarily difficult and the group is obviously 
not monophyletic. 

Order /. AstromonasfimeUida.^^Mona.xonc\lidA in which the 
microsclere, when present, is some form of aster. The members 
of this order are to be regarded as descended from aster^bearing 
tetractineUid ancestors. 

Families. — Epipolasidae, Tetbyidac, Spirastrellidae (^eluding 
Placospongiidae), Clionidae (the boring sponges), Suoeiitidae, 
Chondromdae. (In Chtmdrosia the skeleton is entinfly suppressed, 
so that it simulates the M3rxo8pongida.) 

Order 1. Signtatomenaxoneltida , — Monaxonellida ix^ which the 
typical microscleres are sigmata, or other diactinal forms. Normal 
astrose microscleres are absent (though secondary pseudasters are 
occasionaUy present) . The members of this order are to be regarded 
as descended from sigma-bearing tetractinellid ancestors. 

Families.— Haploscleridae (chief sub-families; Celliinae, Renierina 
Chalininae, ^ongillinae), Desmacidonidae (chief sul>families : 
EsperelUnae, Ectyoninae), Axinellidae. 

Class and Ordtt Euceratosa.— Non-caloareous sponges, without 
siliceous spicules, but with a skeleton composed of homy fibres 
developed indep^dently, i*e, not in relation to any pre-existing 
spicular skeleton. The skeleton is often supplemented^ oc. even 
largely replaced, by foreign bodies. This group indudai thelmth- 
sponges and their very numerous relations. 

FamiUes.— AplysilHdae, Spongeliidae, Spongiidao. ^ 

There are two groups of palaeozoic fossil siliqeous sponges 
which apparently do not fit into the above system^ 
viz* the Octactinellida 
and HeteractineUida of 
G. J. Hinde. The former, 
represented by the genus 
Astrtteioi^ongia, hAVe oct* 
actinol m^gasderee* ^e 
latter, j?epres^ted by 
genera ThUimtereUa and 
have poly* 

m&fiiute .number of ra^ 

Theee may indicate the ,T 

former mdetence of two distinct classes of elliceowl sponges 
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ffWdh we, so far ay yn hmrw, totdty <«ar^Mseated nt the 
A JB 



(Altw 0 . J. Hindc.) 

Fig. 41. — Spicules of HeteractineUlda. 

A , Typical polyactine. B , iioaette-like lonn. C, Nail-like lorma. 

Phylogetifyi, 

The»zno6t Ycccnit vicwR as to the 'evolution ; and inter-rclationsh^B 
of the pnncipal gvoupaof spootpes above enumerated nui^ bo conveni- 
tmtilv exprcBaed iby the accompanying 
pi^logetiotic ti?eet(^g. 4^). Starting 
wiw 'the bypotheti^ J^tolyntbuB 
as the ancentzal iorra of the entire 
ttCDup, we uoe how two divcigenlt 
Bnesiof idoaoent are very eazfy eatab- 
liahed accooding to whether jqt not 
a cakareous iSk^ton is developed. 
The Caloaxea are at first siwle 
rOlynttnis >fcKrm3, Homoooula, idiKer- 



cfiaa kkE budding, im the >oiie 
reticulate forms {ClaUkrina^ and >on 
other radiate .farms Leuco-. 
99 Ummitnip 9 A(fera), and some of the 
latter {now .probably leattinct) iorm 
tha ataxfaAgrpoiat tor the evolution 
of the <}b]icaiea Neterocoel^ hegin- 
oing with eunple .Syoonotd ionmB 
land leading with eom|M«e; l^uoonoid^, 
in whiflh the onguaal moceas of 
( 8 tmple)buddmg has been teUowed up 
PttMo lytihia. 17 elahoitate jgied ifr ca ti gi ni of both 

Tt 6 . 42,'^Tt^eise/ticTret, akeloton and canal ^stem. 
showing the supposed relation- .TuJtnng to the other mam line of 

di the pxtncipdl gioups deseentweftodat oacearooni^uous j 
of spohges to one another. gap ibdkweon 41 he IPSiotolyathue and 
ftibe .sifirDlest rknown aotxicalcaxeoiiB 
aponge; ^mugh the analogv of tlw Cidcarea .makes it reaey to 
tmdantaBd Jinw tiMtUmoet Syeonoidinanal.'syatem ic^ itheeia^sit 
HexactineUids, or the pnnut&vie £Uu^pon rtype/ofrother grouPi^j may 
have boon doiivod from the Psotolynthus anoeator m the first 
instance by simple budding. This line of descent may be regarded as 
■go ^^ ued^stem^ on^into^ existing^^xosj^gid^with increase 

%eaifibg layer aad the accdiapai^iiing devulopmsnt of inhahtet^ 
and eachalant canal systems, but without the dwolopiaent of ;any 
8keljB!j||nn. The Triaxonida and Euceratoaa would seein to liave 
branened off independently at a very eafly stas^ from thejffyjco-.i 
spon^ %i^> before the flagellated chanibo^bad suffered that treduo- 1 
tioh^ ttte which occurs In some existiug;My3tDspangida;aaii(miall 
TettaKonida* In the Triaxemid line of ^desoeot^ the ^evolution the 

4HAieeDus>s h els t o n of fuixnitively tencactinellid apieulcs is the le^ing 
leaptma, the canal system pr^rvihg retomkabteCttiformlity through- 
out ^O^up.' In the TotraxonidatUso^ihe Skdtetbh ^ played 
thf principal part in the esmlution of tedttting'japaaies, but khsi canil J 
symw toobas undeittone ^eat modificofhma teteax- 

oidd. tetractinellid ^OiMua ^Milm n^tMye.arisen au(teind<men- 
thekiimdattontalfosmbifng totelly different tfom th^ df 
thsMipBid heioocttei^^^^ The appSaiitee of dtfferufrfikte^ 
microscleres in this groim introduced miw‘poinllBll&ties of vuiajdbn, 
;bi «|hickildl advoiBten tebeentsheiv and twe^ oomfroatlBid gdtih 
most interesting evolutionary series, terminating in many very 


rensMTkablt and at pmseiitimnpUca^^ute ionos (fig* jmI* In 
jMoyoftJMinmpeAdvaanod Tetraimmdaimpectel^ in the uiaimnae, 
ithe idovelopmeivt* of spoggiA ,cexnen.t filso igppeam as mow lactor in 
the process of /evolution At tot serving merely to glue the mega- 
MlsroB together intoa pontinuenM fiamcworl^it hllaamtely;, in some 
oag tr eme tMees* cotoplately replaces the silioeous skoloten .and gives 
rise to * jjurtiy " hoxmy sMeton in which traces of micules 
have .been lost tgr degmeration. Thus we arrive .at a " Fseudo- 
ceeatose '* condition 0g* 32. i?) wldch must be carefiiXly distinguished 
from the oondition w the Encesatosa, which have apparently 
branohed .off quite iad^endently from Myxosponge ancestors. 
Here we .have another f3^piical example of Ihai phenomenon of 
“ convergence " which has rendered the classification of sponges 
SO very diffumlrt. In fho Euceratose line of descent we start mlh 
iorius (ApfyMtUa) with large sac-shaped chambers and altogeUier 
psrimttive oansi syatsm, accompanied by an arborescent nomy 
Sketetoa 3|^ ^ an antire^ different type from that of the 
pscudoceratose Tetraxonida. From this we can trace the evolution 
gradually through the Spongeliidae to the Spongiidae, the skeleton 
becoming reticulate and the canal system gradually more complex 
With accompanying reduction in ‘Siiso of the chambers. The bath 
»nonge pemaps represents the cuhniuating point in this direction. 
Thus it appears ttiat both the homy tyjje of skeleton and the siliceous 
spictihur twe have been twice inde})endontly produced in the evolu- 
non of the Ntm-calcama. An analogous case of convergence is 
seen in the trnion of originally separate spicules into a coherent 
-i^Oleton -by meam of -cement -of the same chemical composition as 
themselves. This has taken place independently in the Cakarea 
(Pafrosfomd), the Diotyonine Hoxactinellida and the Lithis-tid 
Tetraxonida. 

Affinities of the Poriferai 

Three main views have been put forward with regard to the 
posTtion of the Sponges in the animal kingdom : (1) that they are 
colonies of Protozoa ; (2) that they form a subdivision of the 
Coelenterata j (3) tliat they are not Protozoa but have originated 
from Protozoon ancestors quite indepen^ntly from other 
Metazoa (Enterozoa). The first of these views, associated 
especially with the names of James Clark and Saville Kent, is 
supported by the relative independence of the constituent cells 
intbe'spongc-body and by the extraordinary resembjaace of the 
collaared cells to the choanofiagcllate or collared Monads. It is 
ed ‘by the existence of a remarkable colonial form of 
ikta IProierospmgta) in which the collared Monads 
are partially embedded in the surface of a gelatinous matrix,, dn 
the interior of which amoeboid cells are found. E. A. Minchin 
•has shown that even in the adult Leucosolenia{Clath%uu^ the 
collared cells and porocytes have the power of changing their 
relative positions, whie miration of dermal and gkstral cells 
and consequent inversion rOf the layers af^pears to be a common 
teaature K>f the sponge iarm at the time of metamorphosis. 
These facts are ceitamly .suggestive of Protozoon colonies rather 
than of jMetazoa, On the otiier hand it must not be foigotten 
that nalgrato^ (Jewocyies) occur in probably 

laU groups of Meta^ while degree ktegration and the 
amount (ff ’luBtotegkMil .differentiation in iSponges are dar -greater 
than in any other piiOtocpDh known to trs. It ’has hffen 

argued that ftie^rocess of ^sexirtJ reproduction hy means of oya 
iond rspeemateKoa is falal to ^he iPrjStoeoon^olQny thaary, hut 
this argument is completely disjoiOBed of by the disoovery of 
spermatozoa and ova m -tire irtficwhjlar^orozoa. t3n the*Oti^er 
,haad the ocairsenQe;of coilared^cells.hasoeen'heV 
the Sponges from all other Metazoa, and this'argumentfW aiso 
been answered ^by the vtiscovery lof oettazod icelis dn to ianra of 
Echinocytams (ain'Edhmodenn}^ H. Thedl. It wouM, m rihort, 
be (fijfficult io frame .a definition of the jjl^dtoi^oa wifidh should 
abaolutely exdude tiie Sponges^ white st to same time>Qur.eon- 
ception of the nature of Protozoa yrill have ^MuJDtpfOfouqdly 
nmffifiefl ?f we arte to hdnjit the ' SpougOs v^hte*to tojits of 
tot^groap. 

Ito seemd inew, ithat »to (Spanges -oemstitoe « todimon 

to Oodentencta, » -maontaiiiid veryfemincot-een- 

tineiM authors and ’F. E. 'ScMke. 

This view ^ynthu|'T^, 

wdueh, (AS we rhawe ejte%4orm6 to totmftppint .pf,; 
evnhitiozi. to toximl n 

ectoderm, the gwtral layer as andodenn and to 
with its contained cells as meSbderm, more highly de 
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jiwjo>inostCodeatetatesi It* rIjo saKWrt«*il|yi»-con«ider- fisheries yielded 4i^*l A ‘d jponges, at f^7^S. 

alk a)DBOunt<d a(7»9inejitM thB «ariyatafiee<rfrd«wkjpwnt^ The Bahama sponges eg^ear to be veiy simitar to wose of 
<jip to the ioonation of the aliafed lam,. JkcpsdingHto-i^^ Florida. . . , 

ww ^ OlynthuSj Or At esy sate the.iiiaaginagr PratiifjmHuis Bath sponges -.ooeur in con^pawtivefy shallow water ^ are 




tmtfu Hie joxtmar^inary histoloffioal diimncesi rbetweea the 
JS^qges^d other Coelentenatcs (unidasia), <x>mbiDed with the '• 
^hlf ckaracteristLc oanal system and the absence «! tentacles, 
are, Imwever^ alone sufficient to throw grav<e doubts upon the 
pmbE^ility oJ a dose relationship between the two groups, and 
doubts arc greatly strengthened by recent aisbryol<^cal 
sesearches, which tend to .show that the scxalled (ectoderm and 
endodeitn are not homologous in the two cases. 

Ilherc lemains the third 'view^ in accordance with ‘which the 
S^i^ges are murlticellular auimds which have originated quite 
independently from Choanoflagellate Pijftozoon ancestors, and 
this is the view which at present seems to have most m its 
favour. It is especially associated with the name of W. J. 
‘Sollas^ who invented the term Parazoa for the group. In 
support of this view it may he pointed out that the tendency to 
form hollow, spherical colonics, resembling the b^tosphere 
stage in the development oT Entcrozoa, is met with in very 
distinct groups of Protozoa (e.g. Volnox^ Sphaerovnm). This 
form of colony is obviously pdlyphyletic in origin. The fact 
that the segmentation of the ovum loads to such a form in both 
Sponges and Enterozoa is therefore by no means conclusive 
evidence that Sponges and Enterozoa have originated from the 
same Protozoon group. “While, as has been repeatedly pointed 
out, the universal and .characteristic collared cells of sponges 
jpolnt emphatically to a Choanoflagellate ances^, it is impos- 
sible, in the present state of our Icnowledge, to indicate the par- 
ticular Protozoon group which has, given origin to the Enterozoa. 
We may ’^en consider the Metazoa, or many-celled animals, as 
a polyphyletic, or at any rate diphyletic group, rindudiBg’ two 
peifectty distinct lines of descent from the ancestraVProtozoa, 
the 'Sponge-line on the one hand, which leads to nolSiii^, higher 
than Sponges, which retain in many respects the characters of 
Protozoa, and the Enterozoon line on the rOther, wdqch JeaSs 
through the Coclenterata to the Coelomata and so on to .the 
highest divisions of the animal hingdonu 

Ecmmics, 

All the hath sponges belong to the two genera ^t^pon^d, 
Bronivand Bippospongia, Schulze, subdivisions tof the-.oldgenus 
Sponpa, auctorum, distinguished from one anpfimr hy the fact 
that m Bippospongia the body of the spoi^e is tr^yersed hy 
wide raanaifying canals or vestibules, in additioii to ‘the proper 
canal system of the rsponge. Species of tliese twogener* ocqur 
•in many parts of the world, probably wherever fte te^erature 
xif the sea-water is sufficiency high and th^ dep^ wd bott(»n 
suitable. It is only In a few ■locahties,howevoi;, that, fju^y occur 
in sufficient numbers and of sufficiently gopd Quality' tojender I 
a sponge hshcry practicable. The sponges of icogiinercOv we I 
OlJtemed dhiefly from the 'Mediterranean, the coast of, 
and the Bahama Islands. Prom the Mediterm^n tjiree dis- 
tinct species are obtained— . E*w^<wg»a wjhich 

includes the '"‘'fine sponges/' with two ‘chi^ vatiefie^j trjdl^^ma 
^ihe Eevantane ^onges, very soft And often ^d 

odHtUied; (i) m^pongia Jiimodca^ iiidluding the hard ^ , or 
Zhnocca^spooges ; ( 3 ) Htpfospon^a eguifuij the cptwop ” 

tSf ^ruia sponges five principal hinds, we tec^i^ 
by the dealers— (i) the sheep's wool ^poiige 

this ap^ars to be by far the most abuiidan^h Wie 
tnaAeSt and also the . most valuable^ (a) yclldw 
ogaricinal 


mwket is extremely simple ’The slimy soft tissues very soon 
begin to decay .and run ofl when they are semoved from the 
watery alter &is has gone on for some time the sponges are 
washed and beaten iintfl the skeleton is dean, they are then 
threaded on string hnd dried. They are frequentiy loaded ” 
with foreign matter by the dealers in order to increase their 
weight; rock-aalt, glucose, molafises, lead, gravel, sand and atones 
being usod for the purp^. They are also often bleached bv 
means of chemicals to give them a better colour, but though 
their ^pearance is thereby greatly improved, their durability 
is said to be impaired. 

In spite of the undoubted rapidity with which sponges grow, 
as Shown by the fact that on me coast of Florida markable 
sponges we found commonly in places that had been stripped 
of saleable specimens in the preceding yew, there appears to be 
considerable danger of injuiy to the sponge industry by over- 
fishing and by the reckless destruction of young specimens, and 
it has been found necessary to introduce special legislation in 
America to counteract these evil tendencies. The queelion of 
the artificial propagation and cultivation of sponges Has ^o 
been mueb discussed^ but although some very interesting 
experiments have been made, they have not as yet led to any 
great practical results. As far back as 1862 Osew Schmidt 
showed that “ cuttings " of sponges will attach themselves and 
grow. This idea was .followed out in the experiments of 
G. Bucci(^ on the Island of Lesina, from 1863-1B72, but these 
experim^ts were brought to, a close by the hostility of the native 
•fishermen, ^milw experiments have since been made on the 
.Florida spo^e-grounds. The possibility of rewing spon^ in 
way from xuttu^ bas thus been fully demonstiatedy but 
whether, it pan be d one profitably is another question. .Accord- 
ing to the experience m G, Buccich it appewed that it would 
seven yrears fm* the cuUinip to attam xnaiketable size in 
the Mediterranean, The .Elciriaa es^periments, on the other 
hand, indicate a much xpoce rapid rate of growth, and it has 
l^cn stated that undot MTouxable condiitions the .cutting will 
attain nwltetable rdze in as short a time as one year* It has 
been doubted, however^ whellier the total weight of spon^s 
, produced by nuttings would be . greater than the weight nf .uie 
! ^poi^ges ijfom which the c^lxjigs were taken if these sponges were 
allowed tq continue thm ^Sfowth undisturbed. H. V* Wilson 
I^s suggested that spon^s may be artificially reared from the 
. eggs, In the.iswne way tmit .fisnes or oysters are rewed^ Hie 
eggs of hath wong^hkerthose of other sponges, develop into 
free-swimxping plUtedlaryaerand these aa}gw be made to attach 
themsi^vest, c^ter-spa^, to suitable objects, on which the 
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or otherwise blthi$hLteresting.si;^gestion. 

For furtb^, infonnation qp the economic aspect of theaubject 
the fftudent iffiotila consult The annual Bulletin and speck^l papers 
M * the' 0 ifited Btates Buteau iH Wsheties and also the work df Seurat 
isefetted to in t&te bibUograpliy. 


by tie RoVar&eie^. Wo have oxiLy space hero to refer to a Very 
'Other fefetences will be found in the 
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m &ers j '.the glove ^Ei^sptu^ .j^h 

k the least valuable. Jn 'tee 
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SENSOR (from Lat. sponderc, to promise), one who stands 
surety for another, especially in the rite of Christian baptism, a 
godfather or godmother. The practice originated not in infant 
baptism, but in the custom of requiring an adult pagan who 
offered himself for the rite to be accompanied by a Christian 
known to the bishop, who could vouch for the applicant and 
undertake his supervision, thus fulfilling the function performed 
in the Elcusinian mysteries by the mystagogus. The Greek word 
for the person undertaking this function is dvtffioxot, to which 
the Latin susceptor is equivalent. The word ** sponsor in this 
ecclesiastical sense occurs for the first time, but incidentally 
only, and as if it were already long familiar, in Tertullian’s 
treatise De haptismo (ch. 18), where, arguing that in certain 
circumstances baptism may conveniently be postponed, especially 
in the case of little children, he asks, ‘‘ For why is it necessary 
that the sponsors likewise should be thrust into danger, who 
both themselves by reason of mortality may fail to fulfil their 
promises, and may also be disappointed by the development of 
an evil disposition [in those for whom they become sponsors] ? ” 
The sponsors here alluded to may have been in many cases the 
actual parents, and even in the 5th century it was not felt to be 
inappropriate that they should he so; Augustine, indeed, in one 
passage appears to speak of it ar. a matter of course that parents 
should bring their children and answer for them ‘‘tanquam 

fidejussores ^^(^Epist odBonij. 98), and the oldest Egyptian 

ritual bears similar testimony. Elsewhere Augustine contem-’ 
plates the bringing of the children of slaves by their masters, 
ard of course orphans and foundlings were brought by other 
benevolent persons. The comparatively early af>pearance, 
■ however, of such names as compatres, cmmitres, propatres, 
promatres, patrini, matrinae, is of itself sufficient evidence, not 
only that the sponsorial relationship had come to be regarded 
as a very dose one, but also that it w^ not usually assumed by 
the natural parents. How very dose, it was held to be is shown 
by the Justinian prohibition of marriage between godparents 
and ^dchildren. On the' other hand, the anciently allowable 
pmctic^^ of parents becoming sponsors for their own children, 
though ^adually becoming obsolete, seems to have lingered 
. until the 9th century, when it was at last formally prohibited 
by the Council of Mainz (813). time there was no 

fixed rule as tQ the nccessary^g|||MpPSAumber of sponsors 
and sometimes the numbenainHyp was large. By the 
Coundl of Trent, that one only, or at 

most two, these not be permittiesd. 

The liabric of the Qi|p|^.£^and,^^ tp whibh there 

shall beior ^ Imptized t¥KO godfathers and 

one ^sveiy female one ^father and two 

' godmothen^'is’TOPoIdct thhn 1661 ; the sponsors are charged 


with the doty* of htstriicting the child, and in due time presenting 
it for Confirmation, and in the Catechisiti the child is taught to 
say that he received his name from his “ godfathers and god- 
mothers.” At the Reformation the Lutheran Churches retained 
godfethers and godmothers, but the Reformed Churches reverted 
to what they believed to be the more primitive rule, that in 
ordinary circumstances this function should be undertaken by a 
child^s proper parents. Most churches demand of sponsors 
that they be in full communion. In the Roman Catholic Church, 
priests, monks and nuns are disqualified from being sponsors, 
either ” because it might involve their entanglement in worldly 
affairs,” or more probably because every relationship of father- 
hood or motherhood is felt to be in their case inappropriate. 
The spiritual relationship established between the sponsor and 
the baptized, and the sponsors and the parents of the baptized, 
constitutes an impediment to marriage (see Marriage, Canon 
Law). # 

SPOHTINI, GASPARO LUIGI PACIFICO (1774-1851), Italian 
musical composer, was born on the 14th of November 1774 at 
Majolati (Ancona) in Italy. lie was the son of a poor cobbler 
and was intended for the priesthood. His musical propensities 
however were not to be restrained, and lie obtained lessons from 
Kapellmeister Quintiliani. In 1791 he went to the Conserva- 
torio de* Turchini at Naples, where he was trained to write 
operatic music under Paisiello, Cimarosa and Fiorivanti. His 
first opera, L’Erom/xo ridicolo,v,’a,s successfully produced in 1796, 
and by 1799 he had already written and produced eight operas. 
After becoming court composer to King Ferdinand of Naples 
in this year an intrigue with a princess of the court compelled 
Spontini to leave Naples in 1800. For the next few years he 
wrote operas in Rome and Venice until 1803 when he settled 
in Paris, where his reception was anything but flattering. His 
comic opera /w/x>proved a failure; a successor, La wawow, 
was hissed. Undaunted by these misfortunes, he abandoned 
the light and somewhat frivolous style of his earlier works, ar.d 
in Milton^ a one-act opera produced in 1804, achieved a real 
success. Spontini henceforth aimed at a very high ideal, and 
during the remainder of his life strove so earnestly to reach it 
that he frequently remodelled his passages five or six times 
before permitting them to be performed in public, and wearied 
his singers by introducing new improvements at every rehearsal. 
His first masterpiece was La Vestale, completed in 1805, but 
kept from the stage through the opposition of a jealous clique 
until the 15th of December 1807, when it was produced at the 
Academic, and at once took rank with the finest works of its 
class. Spohtini had abandoned the parlando of Italian opera for 
an accompapied recitative; he had increased the strength of the 
orchestra dnd introduced the big chorus freely. His opera, 
Ferdinand was received with equal enthusiasm in 1809; 
but another, Olympia, was much less warmly welcomed in 1819. 
Napoleon, whose approval of any work of art was at once a 
compliment to the artist and a serious imputation on the value 
of the work, professed immense admiration for Spontini's music. 

Spontini had been appeinted director of the Italian opera in 
1810; but his quarrelsome and grasping disposition led to his 
summary dismi.ssal two years later, and, though reinstated in 
1^14, he Voluntarily resigned his post soon afterwards. He was 
in fact very ill fitted to act as director; yet on the 28th of May 
1820, five months after the failure of Olympia, he settled in Berlin 
by invitation of Frederick William III., commissioned to super- 
interid all music performed at the Prussian court arfd compose 
two new grand operas, Qr three smaller ones, every three years. 
But he began by at once embroiling himself with the intendant, 
Count BrQhl. Spontini’s life at Berlin may be best described 
as a ceaseless struggle for precedwice under circumstances which 
rendered its attainment imppssible. ' Yet he did good , work. 

Vestatin, Ferdinand Cortez and Olympia— ‘the Iwt 
entirely I'emodelled— were produced with great success in X821. 
A new ppeta, l^tnrmafwlp founded on >foore*s LdRa was 
pe^ormed in 1822, and aether, entitled AJddor, in iSas; >^ld 
in f 826 Spofitihi , began ihc composition of A^es vm ttohiih 
nkiiftn, a work planned on a g^der scide than any of his 
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formier efforts. The first act was Jjerformed in 1827^ and: the 
co^lete work iii three acts graced the mairiaigie 'of Prince 
William in 1829. Though the German critics abused >it bitterly, 
Agnes f^on Hohtnstaufen is undoubtedly Spontini’e greatest 
work. In breadth of conception and grandeur of style it exceeds 
both hit Vestalin and Ferdinand Cortez ^ and its details are 
worked out with tintirmg conscientiousness. Spontini himself, 
however, was utterly dissatisfied with it, and at once set to work 
upon an entire revision, so that on its rfe-presentation in. 1837 
many parts were scarcely recognizable by those who had heard 
the opera in its original form. 

This was his last great work. He several times began to 
rewrite his early opera, Milton^ and contemplated the treatment 
of many new subjects, such as Sappho^ La CoUre d^Achille, and 
other classical myths, but with no definite result. He had 
never been popular in Berlin ; and he has been accused of endea^^ 
vouring to prevent the performance of Euryanlhe, Oberon, Die 
Hochzeii des Camacho^ Jessonda, Robert the Devil, and other works 
of genius, through sheer envy of the laurels won by their 
composers. But the critics and reviewers of the period were so 
closely leagued against him that it is difficult to know what to 
believe. After the death of Frederick William HI. in 1840 
Spontini^s conduct became so violent and imperious tliat 
he was sentenced to nine months’ imprisonment for Use- 
majeste. The sentence was remitted by Frederick William JV.,. 
but on the 2nd of April 1841, when he appeared at the con- 
ductor’s desk to direct a performance of Don Juan, he was 
greeted with hisses and groans, and his orders to raise the curtain 
were ignored, so that he was compelled to leave the desk. The 
king dismissed him on the 25th of August, with power to retain 
his titles and live wherever he pleased in the enjo5mient of his 
full salary. He elected to settle once more in Paris, after a 
short visit to Italy; but beyond conducting occasional perform- 
ances of some of his own works he made but few attempts 
to keep his name before the public. In 1847 revisited Berlin 
and was invited by the king to conduct some performances 
during the winter. In 1848 he became deaf. In 185a he 
retired to his birthplace, Majolati, and died there the 14th 
of January 1851, bequeatriing all he possessed to the poor , of 
hb native town. ^ 

SPONTOON (Fr. esponton, Ital. from Lat. pumUm^ 

point, pungere, to prick), a weapon carried by infantry officers 
in the 17th and early 18th centuries. It was a tyi^ pf the 
partisan or halberd (q.v,), a shafted weapon with a spacialifprm 
of spear head. ' > . . . 

SFOOII (O.Eng. span, a chip or splinter of wood^ cf..Du. spaan, 
Gee, Spakn, in same sense, probably related to Gr. wedge)^ 

a table implement, bowl-shaped at the end^ with a hainme vaiv^ 
ing in len^h and size. From the dertvationj of the word the 
earliest northern European spoon would seem to have been a 
chip or splinter of wood; the Greek KQ^XtapioF (Lat. caehl^ie) 
points to the early and natural use of shells, such as are still used 
by primitive peoples. Examples, lare preserved of., the various 
forms of' spoons . used by the ancient Egyptians lof; ivory, 
slate and wood, many of them carved with theayuibols/ci ^r 
religion. The spoons of the Greeks andJlomcms were,Ghief}y 
made of bronze and silver, and the hemdle usually takes 
form of a spike or pointed stem. There are many eaam^es 
in the British Museum from which the fprm of the various types 
can be ascertained, the chief points of difference being found in 
junbiion *(>f the bowl with the handle; Bpdhns 

for domestic use were commonly n!iade of 
brass, ipewter and latten ” spoons appear tp hay^'^fn common 
about the i5<th century. The full desGriptiens and > entries te? 
iatihg to silv^ spoons in the inventories of the r^ and othe^ 
households point to their spechd valu^ knd inrity^ Thib;^li^ 
Engliahrcference appears to be in a will of 1259. , the ward- 
rol^ accounts of Edward 1 . for the yev 1300 some gold :and 
silver 'spoons marked with the Paris: mark, hTe 

mantioned. One of the xno^t mtare^tix% medii^; is 

the coronation spoon used in the anpinting, of thMP^eigh, 
an* illdstliation of which is given under Reoalia, The sOts or 


spoons popular as christefung presents in Tudor tim^, the 
handles of which terminate in heads or busts of the apostks, 
are a special form to which antiquarian interest attachd!$, (see 
Apostls. SrooNs). The earlier J^lish spoon-handles . ter- 
minate^ in. tan acorn, plain knob . or a diamond; at the end of 
the i6th century the baluster and seal ending becomes common, 
the bowl being fig-shaped.” At the Restoration the handle 
becomes broad and fiat, the bowl is broad and oval and the 
termination is cut into the shape known as the pied de hiche, or 
hind’s foot. In the first quarter of the i8th centiury the bowl 
becomes narrow and elliptical, with a tongue or ” rat^s tail ” 
down the back, and the handle is turned up at the end. The 
modern form, with the tip of the bowl narrower than the base 
and the rounded end of the handle turned down, came into 
use about 1760. 

See C, J. Jackson, “The Spoon and its History,” in Archaeoloeia 
( 1892 ), vol.liii. ; also Cripps, Old English Plate. 

SPOONBILL. The bird now so called was formerly known in 
England as the Shovelard or Shovelar, while that which used to 
bear the name of Spoonbill, often amplified into Spoon-billed 
Duck, is the Shoveler (g.v.) of modern days— the exchange of 
names having been effected as already stated (loc. cit ) about 
200 years ago, when the subject of the present notice— the 
Plataka leucorodia of Linnaeus as well as of recent writers— was 
doubtless far better known than now, since it evidently was, 
from ancient documents, the constant concomitant of Herons, 
and with them the law attempted to protect it.^ J. E. Harting 
(Zoologist, 1886, pp. 81 seq.) has cited a case from the “ Year- 
Book ” of 14 Hen. VIII. (1523), wherein the then bishop of 
London (Cuthbert Tunstall) maintained on action of trespass 
against the tenant of a dose at Fulham for taking Herons and 
“ Shovelars ” that made their nests on the trees therein growing, 
and has also printed (Zoologist, 1877, pp. 425 scq.) an om 
document showing that “ Shovelars ” bred in certain woods in 
west Sussex in 1570, Nearly one hundred years later (^. 166a) 
Sir Thfomas Browne, in his “ Account of Birds found in Norfolk ” 
(Works, ed. Wilkin, iv. 315, 316), s^ted of “ Plaiea or 
I Shauelard'* that it formerly “ built in the Hernerie at Claxton 
and Reedham, now at Trimley in Suffolk.” Thb last is tbe latest 
known proof of thebreeding of the sp>ecies in England; but ipore 
recent evidence to that effect may be hoped for, from other 
sources, ^ That the .^pponbill was in the idlest sense of the 
word a “ native ” of England is thus incontestably shown; but 
for manyyears paat it hgepnlybeennipore or less regulaxvisitant 
though not seldom in considerable numbers, which would doubt- 
less, if allowed, opce more make their home there; but its 
conspicuous appearance renders it an easy mark for the greedy 
gunner and the contemptible collector. What may have hei^n 
^e. case fprmerly is pot known,, except that, accord^, to 
P. Belon/iit nested in^bis time (1555), in the borders of Brittany 
and .Poitou; but aswifgards north-western Europe it seems of 
laite years to have br^ only in Holland, and there it has be^ 
deprived by drainage of; its fovourite resorts, one after tl^ 
so that it must shortlyhjecoma merely a stra^er, except ip Sp^ 
OT' the)'hasinipf<the Danube and other p^ts of south*;^tern 
Europe..!. 

: The Sipioo^ill ranges ov€^ the greater part of middle and 
southern Asiai^iand breeds abundantly in India, as well as on 
; some of the islands in the Red Sea, and seems to be resident 
'thrciughout iNt^ero' Africa. In Southern Africa its place is 
I talcenby an aflied^species with red legs, P* criskUa or tenuirosiiis, 

1 Nothing shows better the futility of the old statutes for the 
protsbbon of birds than the fact that in. r534<the takliw of the efgs ^ 
pf;Herpnai^PP<mblhe ( 8 hoyelars}, Cranes, Bitterns and Bustards was 


Ixcej^ the have passed away/ while there is strong iieaion to 
tMttfelhat some atileastinught have survived had the prino^dE the 
X«evitkaljUw, (I>eut. xw. Olbeen^foU^ , ^ . 

* Omithc^ists have bero in ^ot as to the recbgiiltlbh of two 
species ^mjajpan described by Telhihinck and SChlegBl under tN6 
nath^ of#, tke/vr and- Pi minor j It has beeki suglfeitod that the 
fotiner Istenl^tiifi.youxig^dE Pwkworodia, and^Mh^.theyov^ 
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which abo goes^ to MaidegaflCflr. ^Atralla has two othcr specissy 
P: ngkt! or mdanof^iifpichusy with^ blade bill and feet, and P, 
flmpes, in which those parts, are yellowt The veiy beautiful 
and witolly different P. afaja va the Roseate S^nbill of 
America, an^ ia the only one found on that continent, the 

3 leal or juxta-tropical parts of whkh it inhabits. The fids 
, deepening in some parts' into crimson, of nearly ali its 
phrmage^ together with the yellowish green* of fta bare* head and* 
Its lake*coloured legs, suffidently marks* this bird; but all the 
other species are almost wholly clothed in* pure white, though 
the English has; when adult, a fine bufif pedtoral band, and the 
spoon-draped expanse of its bill is yeuow, contrasting witb 
the black of the compressed and basal portion. Its legs are 
also black. In the deeding season, a pencknt tult of whiter 
plumes further ornaments the head of both sexes, but ia' 
longest in the male. The young of the yuar hare the prknacy 
quills dark-coloured. 

The Spoonbills form a natural group, T^htaleinae; allied to 
the Ibididae, and somewhat more cfistantiy to the Storks (see j 
Stork). They breed in sodeties, not only of their own kind, 
but in company with Herons, either on trees or in reed-beds, 
making large nests in which are commonly laid tour eggs — ^white, 
speckled, streaked or blotched, but never very- closely, with 
light red. Such breeding stations have been several times I 
described, as for instance by P. L. Selfcter and* W". A. Forbes | 
{IlnSf p. 412), and H. Seebohm (Zbofdgvsf, 1S80, p. 457)^ 
while a view of another has been given by H'. Schiegd^ 
Nederlandy taf. xvii.). % CA. Nl)* 

8PORADES (Gr. from tnrtCgwy tb' sow), the* 

iidknds scattered about the Greek Archipektgo; as* dktinguMed' 
from the Cyclades, which are groupedronnd^Ddos, and from ^ 
islands attached, ash were, to the mainlands of Europe and Asia. 
Ancient and. modern writewr differ as to* the IM etf Ae^Sporadttr 
(see Bursian, Gf^cheffytd, if. 348' seq.),. The Dbrto S^a(ftis> 1 
— -Metos, Pholegandroa, Sikinos; Thent, Anapftc, AStropoIia and 
Cos — ^werc by eome considered'a southeitrctoster of thoCycIfiLdes; 
In modern times the name Slides* is more^especiony amdied ‘ 
to two groups— the northern S^oradbs,, whibh* fib nwmUasK 
of Negropont (Euboea), Skththm, Sko^Ibs and Btoa being 
inchided m the dbpaitment: of Magnesia and’Seyroe in that of 
Euboea; and the southern Sporadto, lykig off ffio soath<^wefft 
of Asia Iffftior^ being hrclhdOT in the Thncfei^ vilayet the< 
*"Ikland^ of the WhheSea.’’^ Thenorthem, which haveahogeHher* 
an area of tSb sq; mr.andapocm&rtmof coniprise 

Skikthos Opop. Dtos* (pfop. 'Sfi^tea teopi 
Pelagonisi, Glum; npaof anif Sbyros' (pop*. witE 
ac^aoent ^eta. Skihthox ir and piutun^ 

esque island) the town stands* on w dbcifvily soiroundihg* an 
exceHbnt ha^onr. The burger isftaicF of Skopetos k atoo^ well) 
wooded. Almost every householde^ib^bMlhiittad»454howw1ler, 
joint owqet cr i^n)3perof a saifihg ah^. Thwsotitiemt^Kffadop 
ore as tollbwa: Iearm> Pktmos, Leros; Cidymim; Astropato 
(Astypaiiaea or Stampala),, COa* (Stai^ M%K>a; Tilosi w 
Episcopi^Symt, Rhailtt, KhoAss; Ctotwand mMyamafiiur 
tcank atmt 8booy deriver its^ name frotm thO'^lOgend 0^ 
Icarus.. The forests which it once possessed have been destgoyid 
by the ihhabhants* for thtt manufteturw^ at dMveoaft Iwos 
Q>(^.. about 3ooo)fwas*im8iiefent tihies a^seM'of 'tha worsyp^i 
Aitdnik. Calymnus (pop. about ToowjJ wan mt» covered tm 
torestr;*-^^ n; ft; silvisinribiwaa* wfctett 

have dliappared. Kbytes (pep. aheuf t^oo^poiaesM 
suiphnr 

OEOEtdi; a* hegaand^moBl iinporiamaiaectiHk^ thmPaoion 
2 oa,all"theme^er5 of vMbhare 

Tboy are. of wtUlie^ma^c^^ b haxdf^ 

one of thechief disam €daanilll9e^t«|^ 
tor^these parasites, smrody^one^efilhoeoninM^d manpum 

of thk Metazoan body .which maw not feie*Kkblb to* infoettoni 
Sp(n’^ioa.diSb’.g;r^ ai^egiaz# t^e^dEfeciC^ 

upott.tMrhoatBi.^iii<maior 

heidlh^ oP Mfe aiMil* setiim «d> booaaitnpabod,. even 

though the parasi^ may be fairly abundam^ IkOwdvee; 


give rtaa to daogino»a or fatal dbeaaas, while athemmax cijusa 
ravaging epUiim;i instanees ef thasa art gjvoa unw 
variouo ordersk 

Coirahitod whhtibe Rsoderol life are^he twafeaZum charaettr* 
istb ed <ail Sporozoa ti (ir> Tb^ absorb only fluid mdrimeaZy 
osmoticaiiy, »xd ao lads, any organa lor ingesti^ and diigfstmg; 
solid iixBd;.4aui (k) thay re^td^e by spcwulaticnv ^ 
matien of' nsinute gfinoia,. which are in most instances very 
nunierims; and ac» often enclosed in firm protective tnvelopta 
orcBses^tacbaasawith its coojtenta ImHOg a spoNi* In addition^ 
the great majority have also anotho' m^od of mpnoduntioQ, 
forincreaanjgifrie nnmbes off the pmsites in any individual 
tkia ia distingiibiied as mulhij^icative: or cadogenoua atpeor 
dbetion, kam the propagative or exegenous xntethod (by means 
ot the'ftsistant spWes^ which smres tor the mfection of kesk 
hosts and seourcft tho'diastmination and survival oi the species. 
Further, most H not ah foems of Sporozoa undergo sexual 
conjugation at some pesind or other of tiie litorcycle. 

Beyond this,. hxmsevMV imposaiWe to- gmeraiiaa. In 
r^ponse toi the occeed^' diveisity of habitat and of the. eon- 
ditioaa of kfe, the> parasites exhibit manifbld and widely different 
tjfies cd tofiti, oegaiiiaatbn and life-histaryK. The. recognition 
a§ this^iaict to cxpreasedi, at th& present dhy, by the divisien of 
the Sporozoa into* several wdUbdefined ordeos, whkh ai>e grouped 
in Vwo mam divisioiis, each containing more or less closely 
related fbnnsi One of these, groups^ ccatstots of the ^egairino5>, 
Coccidia and Haemosposidto The other comprises, the 

MyxOBpGvidnr, Actinoinyxidia, SarcospocidiaiaiKji Hiaplosporidia,. 
^e<para«iee^iiichxled in the* last nan^ ouder. beijig oleeiBipaiWr 
tMy simple atructure; and probably near the base ol this 
seotmn; Thero are; in addetion, various other formst^Serch aadi 
Sxe^spoiudto); also/ pzniitive in ohametor,. but which, are) as yet 
teo^msafilkiently Imcm^ to be certain whether theyare of 
dbdtte&ordiina] rank; or shonldsbe plaocd withitho Haplpsposidia., 

The nemenelsturet assigned to* these, two* prindpal dWiatoaa 
ef tAe^>oi*ofloa by dfiferent ^ writers hat varied aecooding to the 
particul^ eharaetb* on> which they haste primarily based the 
afttuigement. Of late* years, the tenna Tetoapnrufia, and 
Nboepoiidto, proposed' by F. Subaiiidiim (^1900)^ have been 
most in favour. In the Telciporidia (comprising the iGfegnrinflS^ 
Cbeeidto and Haemosporidto),- sponiieiaon. does aoh hught 
the ctosaef the vegetative or trophic period,, itu lutoil growth 
hdsoeasedi in ffee^Nlmspevidtoi(tocliiding^CfanrBiiniiiiiig 

I gre^h'Bndspondwtiin^o RieQBnlfl}V'lxoiieM^ 

I considerable doubt has been thrown upon the general occumnia 
id'thto totter cotididcm wccvtaiioli^eapBVttha^iMit^ei^ 
ttid^ the pioeeno writer adbptv^aafredjearipl^; tfaerefor^^ 

ESdbrpnw aOd invanM 1^* £.. Iltotichliikpff 

and Rttde nee ef by F. 1^0^8/(1899)^ whiahindicatefaiisatoem^ 
distiwettow botweeit'tho/tiro grimps in thonr mannarof spnatdn*^ 
tton^. Thto 'dlStmctm to probably* the>mo6tf fuiH^^ 
and rtsdf suppotor 9 omciiitooiu wiUGh ^ m other ^««ndi| 

I heeomihginoR andiRMiv Iflud^nmidy; thitithnn twadtirisioiie 

aiwwot nflhtbd fdiyf^inettoallpr ^vb; oeirtho^Dntratrva 
radktdiy dttftWRt^ eri^. Itr othar^weiKk;. undbr the 
S^oveec^ as ai pMetrt usetl; are* ihclrded* two entirelirr mdar 
pendMsenheof'Floeeioajripa^ g8Besd:Tmitib]inm 

wlfM^ tllese e 9 lhil»ie «m* due so oeneoigsiicei* brought abouk hff 

II tftoff'specMtoeimoctooflfif^ 

1 ' . ' 


VM the 

kfitsamgm (Ck^ FbuihHar Jmm aoeik* .’EaAm atusovftSm^aMpibtsmrfd 
M^.:Mhij>;J 9 egpN«cet 

art. Frotoaea^^* lik eW ^ ptb-ed: (sanhi^aBid 
01 -' BilfetellliHtt<OreoK^ MmsaO iia. Orinmmm^ iet> TMmmkfrhi K 
(illBebi ThMM* to 9 epvniefViho. ' 

JQoajr/ 

.V .* i.i ^ 





3 ? 6 ltttAlI' sporan, pawc, potiqh), a pouch which is 

worn, iix H3ighkn4' costume^ hanging iron! tne bm ovcr the ftront 
of thei Ht. The older sporrana were quite modest o^cts: 
andrOrdineTily otleath^: in modem Highland costuihe and'iR l^e 
uniform ol Iwgh^d kiCted regiments it has become a highljr 
ornamental adfunetj^ with silver or metal rims, and a heavy 
backing of horsehair or fur. 

S 90 RT (a contracted or shortened' form of “ diiqport^”' to 
amuse, divert oneself, 0; PV. se disporttr or importer ^ to teave off 
work^ hence to play^ Lat. dw-, away, and pdriafe^ to carry} ttBt 
origih of the meamng’Kes in the notion of. turning away from 
serious occupations, cf. diversion play^ amusfiment;^ mter- 
tainment or recreation. The term' was ap^led in early tiinerto 
all forms of pastime. It was, however, particularly uactf of 
out-of-door or manly recreations, such as shooting with the 
bow, hunting and the like. Modern usage has. given several' 
meanings to “sport'' and “sports." Gener^ speaking 
“sport" includes, the out-of-door recreations, the “field- 
sports,"' such as fishing, shooting, fox-hunting, &c., connerted 
with the killing or hunting of animals, as opposed to organized 
“ games," which are contests of skill or strength plbycdaccording 
to. rules. It also includes the special class of horseriacing, the 
votaries, of which, and also of the prize-ring, have arrogated to 
themselves sometimes the name of “sportsman,” applying that 
word even to those who follow racing simply as an occasion for 
betting. On the, other hand, the plural “ sports ” is. generally 
confined, to, athletic contests such as running, lumping, &c. 
(see Athletic Sports and subsidiary arti'dtes). 

In zoology and botany the word has a speeifi'e meaning of a 
sudden or singular variation from type, a “ diversion '* in a 
more etymological sense of the . term. 

SPOB^i^nlEr BOOK OTj^or more properly the Declaration* 
ojp Sports, an os^r issued by James I. on the recoiur 

mendation of Thomas Morton^ bishop of Chester, foe use in 
hancashhci where the. king on his raturn from Scotland ibund 
R conflict on the subject of Sunday amusepjents between the 
Puritans and the gentry, many of whom were Roman Qitholics. 
Permission was gjven for dancing, archery,, leapi^ , vaulting 
and other harmless rccreatihnsi. ana of “ having of IMay, ganies, 
Whitsua ales and morris, dances, and the setring.ug of May-poles 
and. other ^rta therewith.ujiedj, so ^ thc'same may be had'ih 
dun and coaveuTent time without impediment or neglect of 
(fivine: service, and that woiuea shall have Jeave tn carry rushes 
to, church for thft decorating of ft-’" Ori. the other hand;, *'bear 
andhwBdiftitijigi jhterludestn-nd(at all times in the meane sort of 
peemie by law ptahiUfte4J-&whng: *' wei?e not to bapennittfed on 
Sunday Gawaifa* iv^.483). In ifliS J)iines ttanamftted 

the cljySsy of the whole of Tinged to read Ae declam- 
tinn fromr tin pulpit;, hut so. strong was the qi^sitibn t|^ he 
pnidentiy vifithdrew hfexommantf (^Wilsoi^ in ii. 7^9; 

Fuller,, In t^QmXest not 

^ xepnhSatiw of his fttfier sdeclaaation (Ruihwnrth^ 
iuJ93)i.hiuh insisted: upon thajeadii^^Qf ft liy ctem. 

of the clergy we puwsbed for refusm^ to o^y the mJnnction, 
With the Jb£oi XAwiaJlatte^ to.qntwice it neCessari^ came 

to< an. eni 

SSOtSWOOn (Sinxcxwocio or.EcQTTimroo^ ^ C ETWn xBK 
(i676-i74c4,.Amewm colonial ^ovsinor,, was Bow* of an oM 
Scotol».<fa«Sy. in. 

the Watrof.^n S;»^ SweeaM, ,.^? 
woundeaiatflJenbciBW lUlmma 
in. Tuna wben he waa veoenred wh spinet wnusia^, 
bacaufwi.belwouit(ttto lixncalonf.t^I^viti*fS<>* BaB*aa«>rou»; 
bia. tem. an. goyemor. clcoed in SeptonSer i^ir-tvobaG^ 
iie.ned(im;ln><«»iBWW^^ biif &e renawo 

in,Yirgiw«v, 3 iwiW 

q{ CejinanSjhoniftftRa^an inSpottaylwMW comtt fhanjedlh 

Iiia.hQiuM>) anii^inwa&deeutwiipstaiMfelrgsn^^ 

fmi, JM9r. iHe, WM, first xepiswntatiya erf 

in wto wpradiit^ va^^ 

ot.,t||»a, »«atei7n «W»« W neertwiMayi ^ 

establishment of a Wginia company to carry on fraae wwn 
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the Indians, he urged ttp^^ihe provincial gbverameht Mid also 
upon the British authorities^ ^thewisdora of ^nstPtretii^ lertsi 
attoagr tiie> frontier, and> he peroeniMy eeganized arid condneted 
qnf atptaring ejmedftion (Aug; r7i6}> into the 

Shenandoah vaney, reaching the Water-p^mg* betSveen the 
Atlantic and the Ohio River.^ These ambitious and pensive 
. schem e s, coupM with hist haug^' an^ brorbearhig' eemhict, 
involved him in a controversy with the rather boose 

of bui^esse». He developed the iron indusftify Of virghtia; 
promoted the religiotis edtreatibn of the Bidlmw and* trM to 
advance the interests ofe<hieatiion,and especwffy of the College 
of William and Mary. In 17^ was commhisiOAed iiiatoi> 
general' to Conchiet the expedition against Cartagena, but dieii 
while attending to* the cmbarcation, at Annapolis, Midland, 
on the 7th of June 1740*. His library he left to the Allege' 0# 
William and Mary. 

Sec R. A, Brocli: ( 6 d.), “ The Official Lcftters of Alexander^SpOtaM 
WdcMl **' (with a mamohr), in* T%» CblUcUons of the Virginim HiOmML 
SiK;t#rt{'(Z'Tola., Riichaciondr» 1880^1,385). 

8 P(Tn!'lSW 4 )ODE*(SFerrTTSWefOB^, Spotiswood orSfoTSWOOD); 
JOHH fi56s-r639), archbishap of St Andrews and historian ^ 
Scotland, eldest son of John Spottiswood, manister of Calder 
and “ superintendent " of Lethian, was bom in* 15^5'* Be was 
educated at Glasgow lllniversity (M.A. 1581), and' suceeedUd hb 
farther in the parish of Calder in 1583; In ifior he attended 
Ludbwick', duke of LennoXj^ as hfa chaplain, in an embassy to the 
court of France, returning m 1603. He followed James to Eiig^ 
land on his accession, but was thosame year nomkated to w 
see of Glasgow, his consecratibir in Londbn, however, not takiag 
taking plhoe until- October idro. Spottiswoode- had origbial^ 
become prominent as an ardhnt' supporter of the* strict 
terian party, but gradhalfy eame to see the meonvonieiieee of 
“‘parity in the* fSiireh;" attributed Rttle mipoptanoe^ to the 
cmsting matteiV of' dispute, artd^ though! dtaV the itittieoto of 
both tmumh and state were best secured by keeping on good 
teiw -vrith the Iringi He’waothereforc ready to^c(^opeiat^o>witli 
Jhmeir in cuttaalihg the powers* of the RftkvdifiGh'eneMXiehcid 
oirthetoyT^^aKrthoifty^andhr assHn 9 fctkig* 0 he CEurch'Of'Seoilaad 
to ‘that of ^gland: Oo the^ 30th of' Mky idey ho became ^a 

incfeiiber^ ofr the SeotlM^ lia.iBliiOiha.fMmsidQdas 

mm^atorover the^ussemb^m which pmsbyte^ waaabQliaittd| 
in. Ldxs.he ^ mOdfe atcHb&hOF of St Amttews and jrUnate of 

tothe Five AxtkloaoiiPatbu^ dbemrafei&satioft pailmnMMMI 

iw r^i. fa rffMhe^crowtiod^Charles kaO Ro^ ^ 
he vas iwpoifaw ht€ cihmc.8Hht of ScQ(thmd;, ttr oftice vhm 
be fietomd.tilt a6^. ;i^.?wa»i c^sedi to the new hiliurgy i$ 
inaxpBctiettb^ibtift: vhem the could; net prevent, its, intreduotiiMi 
he teolPpart fti enfbrchig ft: Hewro^a spectaitop of the^riot «f 
StvGimi rfi^iendawirefl 

fa vaavi to mm< to o i wtor % ^ on the teSihi^Qf 

8 tlto CawBiaBft pmemifttikMit ^ BM 
tflieoe eh u ’ ty ’ y ip B HecseapedrOe 

aii..a.,variel^Q£rim^ anil.djed 

lOtMf liioMdMi iiS0i9.n0ei!iiiiir 
Sjpottftwoode puBUlMli fa z6ro^ 

Arifcstfa, obftlMiaeii ^ dfawffr* to a ttat^t^ef. Cyddbf w e od^ who 
lepjlM fatfa to U$, 

Mfa «i|p^atkitti imitii^.FttbwfiiduriaR^ 
yao^tlfo tomw fapiWMb^ Hfti 

wotk" ef CTie csoP 

lk4$(^CDu^ 

gftn^afavuwfabli iatto !wfai>.upmi tito'crltoievt 

dmjf. tWitli. can' m 


Spottiswood married l(iudid^ daqiAb^ 

SpptasVroape or ip JEm®i pna o» 'jeowro^l;TI»usiepw‘oi 
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tbe Court of Session^ who was captum) at the battle of Philip- 
haugh in 1645 and executed in 1646. 

See the accounts prefixed to the first edition of Sp^tiswoode’s 
History of Scotland and to that published by the Spottiswoode 
Society in 1851 ; also David Calderwood’s His/. of the Kirk of Scotland 
{r 842 -i 849 h ^ 

SPOICnSWOODEt WILLIAM (1825-1883), English mathema- 
ticiaa and physicist, was bom in London on the nth of January 
i 8#?5. His father, Andrew Spottiswoode, who was descended 
from an ancient Scottish family, represented Colchester in parlia- 
ment for some years, and in 1831 became junior partner in the 
firm of Eyre & Spottiswoode, printers. William was educated 
at Laleham, Eton« Harrow and Balliol College, Oxford. His 
bent for science showed itself while he was still a schoolboy, and 
indeed his removal from Eton to Harrow is said to have been 
occasioned by an accidental explosion which occurred whilst he 
was performing an experiment for his own amusement. At 
Harrow; he obtained in 1842 a Lyon scholarship, andattoford 
in 1845 a first-class in mathematics, in 1846 the junior and in 
1847 ^ senior university mathematical scholarship. In 1846 
he left Oxford to take his father's place in the business, in which 
he was engaged until his death. In 1847 he issued five pamphlets 
entitled Meditationes analyitcae. This was his first publication 
of original mathematical work; and from this time scarcely a 
year passed in which he did not give to the world further mathe- 
matical researches. In 1856 Spottiswoode travelled in eastern 
Russia, and in i860 in Croatia and Hungary; of the former 
expedition he has left an interesting record entitled A Taran- 
tasse Journey through Eastern Russia in the Autumn of j8^6 
(London, 1857). In 1870 he was elected president of the Ix)ndon 
Mathematical Society. In 1871 he began to turn his attention 
to experimental physics, his earlier researches bearing upon the 
polanzation of light and his later work upon the electrical 
discharge in rarefied gases. He wrote a popular treatise upon 
the foirmer subject for the “ Nature ” Series (1874). In 1878 
he was elected president of the British Association, and in the 
same year president of the Royal Society, of which he had been 
a fellow since 1853. He died in London of typhoid fever on the 
a7th of June 1883, and was buried in Westminster Abbey. 

As a mathei]ciatician ho occupied hiuis^ with many branches 
of his favourite science, more especially with higher algebra, indiud- 
ing the theory of detenniaantB, with the general calculus of symbols, 
and with the application of analysis to geometry and mechanics. 
The following brief review of his mathematical work is quoted 
from the obituary notice which wpwed in the Proceedings of ike 
Royal Society (xxxvfii. 34) : "The intwesting series of commu- 
nications on the contact of curves ana surfaces which are con- 
tained in the Philosophical Transactions of 1862 and subsequent 
years would alone account for the high rank he obtained as a 
mathematician. . . . The mastery which he had obtained over the 
mathematical symbols was so complete that he never shruik from 
the use of expressions, however compUc^ated — xvsy, the more com- 
plicated they were the more he seemed to revel in them— provided 
they did npt sin against the ruling spirit of all fils work — symmetry. 
To a mind imbued with the love of mathematical' symmetry the 
stiidy of determinants had naturally every attraction. In 1851 
Mr Spottiswoode published in, the form of a pamphlet an account of 
some elementary theorems on the subject. This having fallen out 
of print, iksrmission was sought by the editor of Crelle to reproduce 
itln the pages of that journal. Mr Spottiswoode granted the request 
aad'unde^ok to revise his work. Tlw subject had, however, been 
sp extensively , developed in the interim that R .proved necessary 
not, merely to revise it but entirely to rewrite the work, which 
becattieh fitemoir of n6 pages. To this, the first elementary treatise 
on dtthrndiiants, much of the rapid development of thb subject is 
dhe. ' 1 !^ effect of the study on Mr Spotriswoodels own m^hods 
was moet ; there is scarcely a page of his mathematical 

writings, l^t , not bristle with determinants.*’ His papers, 
numbing oVer 100, were published prnicipatlytn the PhUosopHicai 
TransacHms, Proceedings of fhe Roym Society, Quadterty JoumeU of 
Mathematics, Proceedings tof the London -Matkcmatieal Society and 
CeeUe, oAd one or two in the Comptes tmidus of the Paris Academy; 
a list of them, arranged according to the several jouriials in which 
they, originally appeared, with short notes :up6n the less familiar 
memoirs, is given in JVMhrs, xxvii. 599. : . 

a,^«ounty of Virginia^ ,U.S. A., so called 
after t^e f^ly of^^ttswood, or Spotswood which, in the 

Colptual ex^efii^e estates and himes therein. It is 


bounded on the N. by the Rapidanand Rappahannock rivers and 
on the S. by the North Anna. It is celebrated as containing several 
of the most famous battlefields of the Civil War— Fredericks- 
burg, Chancellorsville, the Wilderness, and particularly that of 
Spottsylvania Court House, where the armies of Grant ai\d Lee 
contended for nearly two weeks (Ma}' 8-21, 1864). The battles 
of Chancellorsville, Wilderness and Spottsylvania are described 
in the article Wilderness. 

SPOUSE ( 0 . Fr. espous, mod. ipoux, espouse, ipouse, Lat. 
sponsus, sponsa, a betrothed or promised man or woman, from 
spondere, to promise), a husband or wife, properly one promised 
or betrothed to another in marriage. 

SPRAT, THOMAS (1635-1713), English divine, was bom at 
Beaminster, Dorsetshire, and educated at Wadham College, 
Oxford, where he held a fellowship (1657-1670). Having taken 
orders he became a prebendary of Lincoln in 1660. In the pre- 
ceding year he had gained a reputation by his poem To the Happie 
Memory of the most Renowned Prince Oliver, Lord Protector 
(London, 1659), and he was afterwards well known as a wit, 
preacher and man of letters. His chief prose works are the 
Observations upon Monsieur de Sorhiefs Voyage into England 
(London, 1665), a satirical reply to the strictures on Englishmen 
in Samuel de Sorbi^rc's book of that name, and a History of the 
Royal Society of London (London, 1667), which Sprat had helped 
to found. In 1669 lie became canon of Westminster, and in 
1670 rector of Uffington, Lincolnshire. He was chaplain to 
Charles II. in 1676, curate and lecturer at St Margaret’s, West- 
minster, in 1679, canon of Windsor in 1681, dean of Westminster 
in 1683 and bishop of Rochester in 1684. He was a member of 
James II.’s ecclesiastical commission, and in 1688 he read the 
Declaration of Indulgence to empty benches in Westminster 
Abbey. Although he opposed the motion of 1689 declaring the 
throne vacant, lie assisted at the coronation of William and 
Mary. As dean of Westminster he directed Wren’s restoration 
of the abbey. He died on the 20th of May 1713. 

SPRAT, a marine fish {Clupea sprattus), named “ garvie ” in 
Scotland, one of the smallest species of the genus Clupea or 
herrings, rarely exceeds 5 in. in length, and occurs in large shoals 
on the Atlantic coasts of Europe. Sprats are veiy often con- 
founded with young herrings, which they much resemble, but 
can always be distinguished by the following characters : thev 
do not possess any teeth on the palate (vomer), like herrings; 
their gill-covers are smooth, without the radiating striae which 
are found m the shad and the pilchard; the anal fin consists of 
from seventeen to twenW rays, and the lateral line of forty-seven 
or forty-eight scales. The ventral fins are slightly anterior to 
the origin of the dorsal fin; and the spine consists of from forty- 
seven to forty-nine vertebrae. The sprat spawns in the open 
sea from Februaiy to May and is only occasionally captured 
in the ripe condition. Its eggs are buoyant and ^lapc and 
easily recognized. The sprat is one of the more important food- 
fishes on account of the immense numbers which are caught when 
the shoals approaqli the coarts. They are somewhat capricious, 
however, as regards the place and time of their ^pearance, the 
latter falling chiefly in the first half of winter. They are caught 
with the seine or with thie bag-net in the tideway. Large 
quantities are consumed fresh, but maiw are pickled or smoked 
and others prepared like anchovies. Frequently the captures 
are so large that the fish can be used as manure only. 

SPRATT, THOMAS ABEL BRIMAGE (1811-1888), English 
vice-admir^, hydrographer and geologist, was born at Eart 
Teignmouthi on the nth' of May iSxz. He was the eldest Son 
of Commander James Spratt, R.N., and entered the navy in 
1827. Be was attached to the surveying branch, and was 
engaged almost continuously until 1863 in surveying the 
Mediterrancian. As commander of the ** Spitfire ” he rendered 
distinguished service iii the Blfick Sea .during the Crimeah War, 
and was appointed C.B. in 1855. At an earlier date he was 
associated with Edward Porbes, then naturalist to the ^^Beaobn,” 
and during the years 1841-1843 they made obsmationa on the 
ba^ymetrical distriburibn of mkrinb life. Tp Forbes' he wis 
^cially indebted fof his bterest in natural histoty and 
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and together they published Traoels in Lycia, (1847). Spratt 
investigated the caves at Malta and obtained remains of the 
pigmy elephant {Elepkas ttfelitmsis), which was described by 
Dr H, Falconer. He investigated the geology of several Greek 
islands^ also the shores of Asia Minor, and made detailed observar 
tions on the Delta of the Nile. He was especially distinguished 
for his Travels and Researches in Crete {2 vols., 1865), in which 
he ably described the physical geography, geology, archaeo- 
logy and natural history of the island. He was commissioner 
of fisheries from 18^ to 1873 ; and acting conservator of 
the Mersey from 1879 until the close of his life. He died at 
Tunbridge Wells on the loth of March 1888. 

SPRECKELS, CLAUS (1828-1908), American capitalist, 
was born in Darmstadt, Hanover, in 1828. In 1846, to escape 
army service, he emigrated to the United States and became a 
grocer. In 1856 he removed from New York City to San 
Francisco, where he set up as a grocer, then a brewer, and later 
a sugar refiner. He gradually obtained control of most of the 
sugar refineries on the Pacific coast; he was able to undersell his 
competitors because he bought his raw sugar in Hawaii, where 
he purchased large plantations and contracted for the produce 
of others. He built a large refinery in Hawaii, and his infiuence 
with the Hawaiian government was for a time paramount. 
By financing the Pacific Steamship Company he was able to 
reduce the freight charges on his sugar, and he also introduced 
various improvements in the methods of manufacture. It was 
he who built the railway from Salinas to San Francisco, by 
buying which the Atchison, Topeka & Santa F 6 first made a 
through line into San Francisco. Spreckels died m San Francisco 
on the 26th of December 1908. His eldest son, John Diedrich 
Spreckels (b. 1853), became proprietor of the San Francisco 
Morning Call and succeeded to his father’s steamship interests; 
and another son, Rudolph Spreckels (1873- h became 
president of the First National Bank of San Francisco. 

SPREE, a river of Prussia, Germany, rising in the district of 
Upper Lusatia, in the kingdom of Saxony, close to the Bohemian 
frontier, and flowing nearly due north past Bautzen, Spremberg 
and Cottbus, dividing between the first two towns for a time 
into two arms. Below Cottbus the river splits into a network 
of channels, and swings round in a big curve to the west forming 
the peculiar marshy region (30 m. long and 3 to 6 m. wide) 
known as the Spreewald. Having returned to its predominant 
direction, it turns W.N.W., and passing Fiirstenwalde and 
Kopenick threads Berlin in several arms, and joins the Havel 
at Spandau. Its length is 227 m. of which 112 arc navigable; 
the area of its drainage basin is 3660 sq. m. It is connected 
with the Oder by the Friedrich Wilhelm or Mfillrose Canal 
made in 1862-1868, which is 17 m. long, and by the Oder-Spree 
Cand, made in 1887-1888, and with tte Havel by the Berlin- 
Spandau Navigation Canal, 5I m. long, and by the Teltow Canal 
completed in 1905. 

SPREEWALD, a district of Germany, in the Prussian province 
of Brandenburg, a marshy depression of the middle Spree valley, 
extending to some 106 sq. m., its length being 27 m. and its 
width varying from i to 7 m. It owes its marshy character 
to the river Spree, which above Liibben splits into a network 
of over two hundred arms, and in seasons of flood generally 
overflows considerable portions of the region. In the parts 
which are especially liable to inundation, as, for example, the 
villages of Lehde, Leipe and Burg, many of the homesteads 
are built each on a little self-contained island, approachable 
in summer only by boat, and in winter over the ice. In spite 
of its marshy character the Spreewald is in part cultivated, in 
part converted into pastura^, and almost everywhere, but 
more especially in the lower districts, wooded like a park, the 
predomiWit trees being willows. Fishing, cattle-brewing 
and the growing of vegetables, more particularly small picklmg 
cucumbers, are the chief occupations of the people, about 
30,000 in all. In great part they are of Wendm: blood, and 
th^h the majority have been germaoized, there is a small 
residue who have faithfully preserved their national speech, 
customs, Wd their own peculiar styles of dress. The attractive 


blending of wood and water makes the Spreewald in summer a 
resort of the people of the Prussian capital, but also in winter 
the district is largely visited by people bent on skating, sleighing 
and other winter pastimes. The chief town is Lubben, 45 m. 
south from Berlin on the railway to Gorlitz. 

See W. von Schulenburg, Wendiseke Volhssagen und Gebrduche 
aus dem Spreewald (Leipzig, 1880): Kuhn, Der Spreewald und seine 
Bewohner (Cottbus. 1889) ; and Braunsdorf, Spreewaldfahrten 
(Liibbenan, 1901). 

SPREMBERG, a town of Germany, in the Prussian province 
of Brandenburg, situated partly on an island in the river Spree 
and partly on the west bank, 76 m. S.E. of Berlin by the railway 
to Gbrlitz. Pop. (190O, 11,188. There are a Roman Cathohe 
and two Evangelical churches, a pilgrimage chapel, dating from 
1100, a ducal chfiteau, built by a son of the elector John George 
about the end of the i6th century (now utilized as government 
offices), classical, technical and commercial schools and a 
hospital. It carries on considerable manufactures of woollen 
cloth. 

SPRERGEL, KURT (1766-1833), German botanist and physi- 
cian, was bom on the 3rd of August 1766 at Bodelkow in Pome- 
rania. His uncle, Christian Konrad Sprengcl (1750-1816), is 
remembered for his studies in the fertilization of flowers by 
insects — a subject in which he reached conclusions many years 
ahead of his time. His fat^r, a clergyman, provided him with 
a thorough education of wide scope; and the boy at anlearly 
age distinguished himself as a linguist, not only in Latm and 
Greek, but also in Arabic. He appeared as an author at the 
age of fourteen, publishing ,a small work called Anleitung zur 
Boianik fiir Frauenzimmer in 1780. In 1784 he began to study 
theology and medicine at the university of Halle, but soon 
relinquished the former. He graduated in medicine in 1787. 
In 1789 he was appointed extraordinary professor of medicine 
in his alma mater, and in 1795 promoted to be ordinary 
professor. He devoted much of his time to medical work and 
to investigations into the history of medicine; and he held a 
foremost rank as an original investigator both in medicine and 
botany. Among the more important of his mjmy services to 
the latter science was the part he took in awakening and stimu- 
lating microscopic investigation into the anatomy of the tissues 
of the higher plants, though defective microscopic appliances 
rendered the conclusions arrived at by himself untrustworthy. 
He also made many improvements in the details of both the 
Linnaean and the natural” systems of classification. He 
died of an apoplectic seizure at Halle on the 15th of March 

1833- 

Sprengd’s more important works were : Beitrdge sur Geschichte des 
Pulses (1787); Galens Fieberlehre (1788); Apologie des Hippokvates 
(1789) ; Versuch einer pragmaHsehen Geschichte der Arsneikunde 
(1792-1799); Handbuch der Pathologic (t 795 ~i 797 ); JnsUtUiunm 
medicos (6 vola., 1809-1816); Geschichte der Medicin (completed in 
1820); Antiquitatum hotanxearum specimen (17^); Btistoria ret 
herbariae (1807-1808); Anleitung sur Kenntniss der Gewdehse 
(1802-1804; and again 1817-18x8); Geschiehte der Botanvh (18x7- 
18x8) ; Von dem Bau und der Natur der Gewdehse (1813) ; Flora 
halensis (1806-1815 ; and in 1832); Species umbelliferarum minus 
cognitae (1818) ; Neue Entdeckung im eansen Umfong der Pftanken’ 
hunde (1820-1822). He edited an edition of Linnaeus's SysiMfia 
vegetabtlium in 1824 and of the Genera plantarum in 1830, A list 
of his botanical papers from 1798 onwards will be found in the 
Royal Society's Catalogue of ScienHfic Papers, 

8PRBHGER, JAKOB (fl, 1500), the Dominican inqmsitor of 
Cologne, who with Heinrich Kramer (institor) published 
MaUms maleficarum or Hexenhammer, the standaxd textbook 
on witchcraft, especially in Germany. The book gives U) 
evidences of witchcraft; (2) rules for discovering it; (3,) 
proceedings for punishment. . 

8PBBHGTPORTER, GORAR flAGIUi, Cffum (1740-XAX9), 
Swedish and Russian politician, younger brother of Jakob 
Magnus Spreng^rten, entered the anny and rose to <die xink 
of captain during the Seven Years* War. He assisted his 
brother in the revolution of 1774;; and in 1775 was. made a ooloiiel 
and brigadier in east Finland. Hm he distukguialied himself 
gre^y as an organizer and administrator. The militBry school 
which he fr>undod at Biahelinnti 6ubseqaen% became a state 
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institution. Irritable and suspicious like his brother he also 
came to the conclusion that his services had not been adequately 
appreciated, and the flattering way in which he was welcomed 
by the Russian court during a visit to St Petersburg in 1779 
still further incensed him against the purely imaginary ingrati- 
tude of his own sovereign. For the next two years he was m 
the French service, returning to P'inland in 1781. It was now 
that he first conceived the plan of separating the grand duchy 
from Sweden and erecting it into an mdependent state under 
the protection of Russia. During the riksdag of 1786 he openly 
opposed Gustavus III., at the same time engaging in a secret 
and treasonable correspondence with the Russian ministers 
with the view of inducing them to assist the Finns by force of 
arms. In the following year, at the invitation of Catherine II., 
he formally entered the Russian service. When the Russo- 
Swedish War of 1788-90 began, Sprengtporten received the 
command of a Russian army corps directed against Finland. 
He took no direct part in the An jala conspiracy (see Sweden : 
History), but urged Catherine to support it more energetically. 
His own negotiations with his fellov/ countrymen, especially 
after Gustavus III. had brought the Finlanders back to their 
allegiance, failed utterly. Nor was he able to serve Russia 
very effectively in the field, for he was seriously wounded at 
the battle of Parosalmi (1790). At tlie end of the war, indeed, 
his position wa.s somewhat precarious, as the High Court of 
Finland condemned him as a traitor, while Catherine regarded 
him as an incompetent impostor who could not perform his 
promises. For the next five years, therefore (1793-1798), he 
thought it expedient to quit Russia and live at Toplitz in 
Bohemia. He was re-employed by the emperor Paul who, in 
1800, sent him to negotiate with Napoleon concerning the 
Maltese Order and the interchange of prisoners. After Paul’s 
death Sprcngl porten was again in disgrace for seven years, 
but was consulted in 1808 on the eve of the outbreak of hos- 
tilities with France. On the ist of December 1808 he was 
appointed the first Russian governor-general of Finland, with 
the title of Count, but was so unpopular that he had to resign 
his post the following year. The last ten years of his life were 
lived in retirement. 

See Finska Tidskrift (Helsingfors, 1877-1889); and Svenska 
Letieratursdllskapets % Finland fdrhandlingar (Helsingfors^i^7V ^ 

.SPRENGTPOHTEN, JAKOB MAGNUS (1727-1786), Swedi.sh 
soldier and politician. In his twelfth year he chose the pro- 
fession of arms, and served his country with distinction. The 
few and miserable triumphs of Sweden during the Seven Years’ 
War were due almost entirely to young Sprengtporten, and he 
emerged from it with a lieutenant-colonelcy, a pension of £30, 
and the reputation of being the smartest offi(;er in the service. 
Sprengtporten, above all things a man of action, had too hearty 
a contempt for “ Hats ” and Caps ” to belong to either. He 
regarded the monstrous system of misrule for which they were 
primarily responsible with indignation, made no secret of his 
sentiments, and soon gathered round him a band of young 
officers of strong royalist proclivities, whom he formed into a 
club, the so-called Svenska Batten (Sweden’s groundwork). 
The club was suppressed by the dominant ** Caps,” who also 
sought to ruin Sprengtporten financially by inciting his tenants 
in Finland to tH'ing actions against him for alleged extortion, 
notin the ordinary courts but in the Riksdag itself , where Sprengl- 
porlnnV political adversaries would be his judges. The enraged 
Finnialt colonel thereupon approached Gustavus III. with the 
project of a revolution against their common enemies, the 
“ Caps.” It was to begin in Finland where Sprengtporten’s 
regiment, the Nyland drapooils, was stationed. He undertook 
to seise the impregnable fortress of Sveaborg by a coup de main. 
The submission of the whole grand duchy would be the natural 
consequence of such a success, and, Finland once secured, 
Sprenglpotten prnpoaeid at the brnd of bis Finns to embark for 
Swediw, meet the king and his iriehds near Stockholm, and 
surprise^the capital by a lught attack. This plan, subsequently 
enlarged by a suggestion ofi a fellow pk)tter, J. K. Toll {q^v.), 
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was warmly approved of by the king. On the 22nd of July 
1772 Sprengtporten left Stockholm. On the 9th of August 
he reached Helsingfors. On the i6th he persuaded the fortress 
of Sveaborg to submit to him. Helsingfors followed the example 
of Sveaborg. A week later all Finland lay at the feet of the 
intrepid colonel of the Borgi dragoons. By the 23rd of August 
Sprengtporten was ready to re-embark for Stockholm with 780 
men, but contrary winds kept him back, and in the meantime 
Gustavus III. himself had carried out his revolution unaided. 
On his return to Sweden, however, Sprengtporten was recerved 
with the greatest distinction and made a lieutenant general and 
colonel of the guards. He was also appointed the president 
of a commission for strengthening the defences of Finland. But 
Sprengtporten was still dissatisfied. He could never forgive 
Gustavus for having forestalled the revolution, and his morbidly 
irritable and suspicious temper saw slights and insults in the 
most innocent conjunctures. His first quarrel with Gustavus 
happened in 1774 when he refused to accept the post of com- 
mander-in-chief in Finland on the eve of a threatened war with 
Russia. The king good-naturedly overlooked his outrageous 
insolence on this occasion, but the inevitable rupture was only 
postponed. A most trumpery affair brought matters to a head. 
Sprengtporten had insulted the guards by giving precedence 
over them at a court-martial to some officers of his own dragoons. 
The guards complained to the king, who, after consulting with 
the senate, mildly remonstrated with Sprengtporten by letter. 
Sprengtporten thereupon tendered his resignation as colonel 
of the guard, and at a personal interview with Gustavus was so 
violent and insolent that anything like agreement between them 
became impossible. Sprengtporten was haunted by the fixed 
idea that the jeunesse dork of the court was in league with his 
old enemies to’ traduce and supplant him, and not all the for- 
bearance of the king could opjen his eyes. He received u 
pension of £2400 a year on his retirement, and was allowed the 
extraordinary privilege of a guard of honour as long as he 
lived. Nevertheless, to the end of his career, he continued to 
harass and annoy his long-suffering benefactor with fresh 
impertinences. 

See R. N. Bain, Gustavus III. and his Contemporaries, vol, i. 
(London, 1895); C. Julin, Gustavus III. och J. M. Sprengtporten. 
sv. Hist. Tid. (Stockholm, 1903). (R. N. B.) 

SPRING (from “to spring,” “to leap or jump up, ’ “burst 
out,” 0 . Eng., springan, a common Teut. word, cf. Ger. springen, 
po.ssibly allied to Gr. €nripxe(r 6 aL,to move rapidly), primarily the 
act of springing or leaping. The word is hence applied in various 
senses : to the season of the year in which plant life begins 
to bud and shoot; to a source of water springing or welling 
up from below the surface of the earth and flowing away as a 
stream or standing in a pool (sec Water Supply) ; or to an clastic 
or resilient body or contrivance for receiving and imparting 
mechanical power. The most common form in which springs in 
this last sense are made is that of a spiral coil of wire or narrow 
band of steel. There are many uses to which they are put, 
e.g. for communicating motion, as in a clock or watch (qq.v.). 
or for relieving concussion, as in the case of carriages (q.v.). 

SPRINGBUCK, or Springbok (Aniidorcas euchore), an aberrant 
South African gazelle inhabiting the country south of the 
Zambezi, but ranging north-westwards to Mosswnedes. In the 
more settled parts of Cape Colony, the Transvaal and the Orange 
Free State it now only exists within the enclosures of the 
large farms, and con hardly be said to be any longer truly wild. 
Both sexes carry lyrate horns; the shoulder-height of an adult 
male is about 30 m., ^d an average pair of horns measures 
14 in. along the curve; in the female the horns are more slender. 
The general colour atove is reddish fawn, separated from the 
white of the under-parts by a doark b^d on the flanks. Alo^ 
the middle of the hmder half of the back is a line of long erectile 
white hairs, forming the - fan,” continued down over the 
rump; in repose this is coooealed by theBuiT 0 undinghair,buti 8 
con.spicuously displayed when the animal takes the ^reat leaps 
from which it derives Its: popular naine. The posbdieal migra* 
tions of springbuck are weU known, and tho^h tiie are 
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small compared with those of about 1850, they still include very 
large herds. In 1896 there was a great trek, and about then 
in the north of Cape Colony a herd was seen which was estimated 
at 500^000 head. 

SPRINGER, ANTON HEINRICH (1825-1891), German writer, 
was born at Prague on the 13th of July 1825 and was educated 
at the university of his native city. Taking an interest in art, 
he visited Munich, Dresden and Berlin, and spent some months 
in Italy; afterwards he settled at Tubingen and in 1848 he 
returned to Prague and began to lecture at his own university 
on the history of the revolutionary epoch. The liberal tone 
of these lectures brought him into disfavour with the ruling 
authorities, and in 1849 Bohemia and passed some time 

in England, France and the Netherlands. In 1852 he settled 
at Bonn, where he lectured on art and became a professor in 
1859; in 1872 he went to the university of Strassburg and in 
1873 to l^ipzig. As a journalist and a publicist Springer 
advocated the federal union of the states ruled by the Austrian 
emperor, and asserted the right of Prussia to the headship of 
Germany ; during the Crimean War he favoured the emancipation 
of the small stales in the .south-east of Europe from Turkish 
supremacy. After many years of feeble health, he died at 
Leipzig on the 31st of May 1891. 

Springer is known as a writer both on history and on art. In the 
former connexion his most important work is his Geschichie Oesier- 
reich^ sett dem mener Frieden (Leipzig, 1863-1865), which has been 
tiaiishucd into Czech (T'rague, 1867). His other historical works 
are: Ge&cMchte des Revolutionszettalters (Prague, 1849); Oesterreich 
nach dvr Rfivolutinn (Prague, 1850) j Oesterreich, Preussen und 
Deutschland (Prague, 1851) ; Paris im xiti. Jahrhundert (J^vpz\g,i%^6 ) ; 
and Protokolle des Ver/assuttgs^Ausschusses im oesterreichischen Reich- 
stage (Leipzig. 1885). His principal works on art are : 

Bcukunst des christlichen Mittelalters (Bonn, 1854) ; the valuable 
Handbuch der Kunstgeschichte (7th ed., Leipzig. 1906), a revised 
edition of his Grundziige der Kunstgeschichte (Leipzig, 1887-1888); 
Gesckichte der bildenden KUnste im xix. Jahrhundevt (Leipzig, 1858); 
Jiilder aus der neueren Kunstgeschichte (Bonn, 1867, and again 1886) ; 
Railael und Michelangelo (Leipzig. 1877 and 1885); and Die Kunst 
des xix, Jahrhunderts (T.eipzig 1880-1881). Springer wrote two bio- 
graphies : Friedrich Christoph Dahlmann (Leipzig, 1870-1872), and 
Albrecht Durer (Berlin, 1892) ; and was responsible for the German 
edition of Crowe and OivalcascUe’s Lives of the Early Flemish Painters, 
which was published at Leipzig in 1875. His book of reminiscences, 
Aus meinem Leben (Berlin. 1892), containing contributions by 
G. Freytag and H. Janitschek, was edited by his son Jaro Springer 
(b. 1856), who is also known as a writer on art. 

SPRINGER (Fr. rein), the term given in architecture to the 
stone from which an arch springs (sec Arch); in some cases this 
is the stone resting on the impost or capital, the upper surface 
of which is a plane directed to the centre of the arch. In 
vaulting, however, where the lower stone of the arch or rib 
is laid in horizontal courses, so as to bond it well into the wall, 
(’onstituting a system of construction known in France as the 
tas-de-charge, the sprinper may be considerably higher. The 
term is sometimes applied to the lowest stone of a gable. 

SPRINGFIELD, the capital of Illinois, U.S. A., and the county- 
seat of Sangamon county, on the Sangamon river, in the central 
part of the state. Pop. (1890), 24,963; (1900), 34,159, of whom 
4654 were foreign-bom (1940 Germans, 1106 Irish and 499 
English) and 2227 negroes; (1906, estimate), 38,933. Land 
area (1906), 7*07 sq. m., of which ^^37 sq. m. had been annexed 
since 1 890. It is served by the Baltimore & Ohio South-W estern, 
the Chicago & Alton, the Chicago, Peoria & St Louis, the Illinois 
Central, the Wabash, and the Cincinnati, Hamilton & Dayton 
railways, and by inter-urban electric lines. The city has a 
park and a boulevard system ; the principal parks are Washington, 
Lincoln, Reservoir and Mildred. The chief public building 
is the state capitol (built in 1868—1888 at a cost of about 
$4,500,000), in the form of a Greek cross, with prtticoes of gtanite 
and a dome 361 ft. high. It is the fifth state capitol of Illinois 
and the second erected in Springfield. Other prominent build- 
ings are the Supreme Court building, the county court-house 
(the old state capitol, finished in 1853), the city-hall, the state 
arsenal, the high school and the public library. In Oak Ridge 
cemetery, adjacent to the city, is the lincdln monument, erected 
over Abn^hexn Lincoln’s grave with funds raised throughout 
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the country by a Lincoln Monument Association. It was 
designed by Larkin G. Mead, and consists of a granite obelisk 
121 ft. above the centre of a mausoleum, which is 119J ft long 
and 72 J ft. wide, and in which there are six crypts for the burial 
of members of Lincoln’s family, and a memorial hall, a museum 
of Lincolniana. Around the foot of the obelisk (besides an 
heroic statue of Lincoln) are four groups of figures in bronze, 
symbolizing the army and navy of the United States. The 
monument was completed and dedicated in 1874, was transferred 
to the state in 1895, and restored and in large part rebuilt in 
1899-1901. Lincoln's home (erected in 1839 and bought by 
Lincoln in 1844) in Springfield is well preserved by the state. 
In the city are the state library (1842), the state law library 
(1839), the Illinois historical library (1889), of which the state 
historical society (1903) is a department, and the Illinois 
Supreme Court library; several educational institutions, 
including Concordia-Seminar (Evangelical Lutheran), the 
Ursuline Academy (Roman Catholic), and the Academy of the 
Sacred Heart (Roman Catholic); the Springfield Hospital 
(1897; Lutheran), and the St John’s Hospital (1875; under 
the Sisters of St Francis), two orphanages, two homes for aged 
women, and a sanatorium; the permanent grounds of the state 
fair (157 acres), and a state rifle range and militia camp-ground 
(160 acres). Springfield is a trading and shipping centre for 
a prosperous agricultural region, and ships large quantities 
of bituminous coal from the immediate vicinity. The Wabash 
and the Chicago, Peoria & St Louis railways have large repair 
shops here. Among the manufactures are agricultural imple- 
ments, watches and watdh material — the Illinois Watch 
Company has a large factory here— lumber, flour, foundiy and 
machine-shop products, automobiles, shoes and boilers. The 
! total value of the factory product in 1905 was $5,976,63? 

I (67*2 % more than in 1900). The first settlement was made in 
1818. In 1821 the place was chosen to be the county-seat 
of the newly created ^gamon county and was named Spring- 
field. In 1823 it was platted, and was named Calhoun in honour 
of John C. Calhoun, but this name was not popular and the 
former name was soon restored. Springfield was incorporated 
as a town in 1832 and chartered as a city in 1840. In 1837 
the’ state legislature passed a bill making Sprmgfield the capital, 
and in December 1839 the legislature first met here. 

SPRINGFIELD, a city and the county-seat of Hampden 
county, Massachusetts, U.S.A., about 99 m. W. by S. of Boston 
and 26 m. N. of Hartford, Connecticut, on the east bank of the 
Connecticut river. Pop. (1800), 2312; (1850), 11,766; (1890), 
44,179; (1900), 62,059, of whom 14,381 were foreign-bom (5462 
Irish, 2474 French Canadians, 1144 Engiish-Canadians, 1321 
English), 33,710 were of foreign jparentage (cither parent foreign- 
born), and 1021 were negroes; (1910, census), 88,926. Springs 
field is served by the Springfield division of the New York & 
New England, the Hartford division Of the New Yoiic, New 
Haven & Hartford, the Gmnecticut River division of the Boston 
& Maine, and the Athol division and the main line of the Boston 
& Albany railways, and by intcrurban electric railway lines. 
The river is crossed here by four large bridges. The area of 
the city, which until 1852 was a township, is 38*53 sq. m. In 
its exireme eastern part is the small village of Sixteen Acres; 
north-west of the main port of the city on the Goimccticut 
river is another village, Brightwood (on the Boston & Maine 
railway), and on the Chicopee river, north-east of the business 
part of the city, is the village of Indian Orchard, served by 
the Athol division of the Boston & Albany railway. 

The city contains many public and private buildings of 
architectural im^rtoncc. Among these are some of the earto 
works of H. H. Richardson, such as the Court House, the Union 
railway station /1889), the Church of the Unity on State Str^t, 
and the North Congregational Church. Among other buildings 
are i Christ Church (Protestant Episcopal) St Michael^ Cathe- 
dral (Roman Catholic), the South Congregational Church, the 
Memorial Church, and the Church of the Sapfed Heart; the 
Art Museum (i8^-x8g6), which contains the Geoige Walter 
Vincent Smith art collection and an art library; the Horace 
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Siwith Hall of Sculpture; the Museum of Natural History 
(1S98), organized in 1S59; a group of municipal buildings^ with 
a tower 2^o ft. high and a large auditorium; a government 
building (1891) containing the post office and custom house, 
the Hampden County Hall of Records, the City Library with 
j 75,000 volumes, and two branch libraries given by Andrew 
Carnegie ; a state armoury, and the business buildings of the 
Springfield Fire & Marine Insurance Company, the Union Trust 
(>>mpany, and the Institution for Savings. The Public Library, 
the Art Museum, and the Museum of Natural History are 
controlled by the City Library Association, organized in 1857. 
In the city are a government arsenal and armoury. The arsenal 
was e.stablished by the Continental Congress during the War of 
Independence and began to be used as a repository for arms and 
ammunition about 1777. The armoury, in the midst of a park 
on Armory Hill immediately east of the railway station, was 
established in 1794. Here the famous Springfield muskets 
used by the Federal forces during the Civil War were manufac- 
tured (800,000 liaving been made during tliat struggle) and it 
is still the principal manufactory of small arms for the United 
States army. Springfield has a good system of parks (under a 
board of park commissioners) with a total acreage of 550 
acres. Forest Park (464 acres), in the southern part of the 
city, is the largest and most attractive; it contains a good 
zoological collection, and in its ponds is one of the finest collec- 
tions in America of lotus plants and Oriental aquatic flora; 
at its southern entrance is a monument to President McKinley 
by Philip Martiny. In Merrick Park, adjoining the City 
Library, there is St Gaudens’s famous statue of “ The Puritan,” 
commemorative of Deacon Samuel Chapin, one of the early 
settlers of the city. In Court Square are a statue of Miles 
Morgan (1616-1699), an early settler, by J. S. Hartley, and a 
monument in memory of the soldiers and sailors of the CivD 
War. In Carew Triangle in the northern part of the city is a 
monument in honour of soldiers of the Spanish-American War. 
In the suburbs of the city is Hampden Park, once a famous 
race track. There are two large cemeteries, in one of which 
are buried many of Springfield’s famous men, including Samuel 
Bowles and J. G. Holland, whose grave is marked by a medallion 
by St Gaudens. Among the hospitals are the Mercy Hospital 
(1896, under the Sisters of Divine Providence), the Wesson 
Memorial (formerly Hampden Homeopathic) Hospital (1900), 
the Wesson Maternity Hospital (1906), and the Sprin^eld 
Hospital (1883). The Springfield public school system is 
excellent, and in addition to the regular high school there 
are a technical high school, a vocational school, and a kinder- 
garten training school. Other schools in Springfield are : the 
training school of the International Young Men’s Christian 
Association (1885); the American International College, estab- 
lished in Lowell (1885) as the French- American College for 
the education of French-Canadians, and now working among 
various immigrant races; and the MacDuffie school (1890) and 
the Elms (1866), both schools for girls. 

Springfield is noted for the diversity of its industries. ‘ In 
1905 the capital invested in manufacturing establishments 
was $24,081,099, and in the value of its factory products 
( $25,^0,250, not including those of the U.S. Arsenal; 42*4 % 
more than in 1900) Springfield ranked ninth among the 
cities of Massachusetts, largest single item in point of 
value was the product tfc$3>0!53, 008) ^of -the slaughtering and 
meat«packing establishments. Other important products were 
foundry and maflhine-shop products ($1,749,054); paper goods 
($1,481^427, not including envelopes, which had an additional 
value of almost $700,000); cars, automobiles, firearms (besides 
the Federal arsenal there is the Smith & Wesson revolver 
factory); and printing and publishing ($1,165,544). 

The principal newspapers ore the Springfield Republican 
(Independent; wedkiy, 1824; morning, 1844)1 one of the most 
able and influential journals in New England, which since its 
establishment by Samuel Bowles {q*v») haa been the property 
of the Bowles family ; thx^Union (Republican; morning, evening, 
and weddy; 1864); the Daily News (Democratic; 1880); and 


the Springfield Homestead (tri-weekly ; 1878). The New England 
Homestead (weekly; published by the Orange Judd Company), 
Farm and Home, a semi-monthly, and Good Housekeeping, a 
monthly (published by the Phelps Publishing Company), and 
the Kindergarten Review (monthly, published by the Milton- 
Bradley Company, who publish other educational matter) are 
important periodicals. 

The city is governed by a mayor, a board of aldermen (one 
from each of eight wards), and a common council of eighteen 
members (two or three from each ward, according to population), 
elected in December every other year. 'J’he city owns and 
operates the waterworks. 

Springfield was founded in 1636 by a company of settlers 
from Roxbury led by William Pynchon (1590-1662). Pynchon, 
who had been one of the original patentees of the Mas.sachu.sctts 
Bay Colony, was dissatisfied with the government of Roxbury, 
of which he had been a founder. On a trip to the Connecticut 
valley he selected a spot for a new colony which should have a 
limited membership and in which his ideas as to government 
might be put into execution. Accompanied by a dozen families 
he removed thither early in 1636. The settlers found there 
a settlement of Agawam Indians (probably allied with the 
Pacomtuc), and the settlement was at first known as Agawam. 
For some time the political affiliation was with the Connecticut 
river towns in Connecticut, but later the authority of the Massa- 
chusetts general court was recognized. In 1 640 the name was 
changed to Springfield, after the native place of William Pyn- 
chon in Essex, England. For several years Pynchon was the 
dominating influence in the colony, ruling it with the power of an 
autocrat. In 1650 he published a tract {The Meritorious Price 
of Our Redemption) in which he attacked the Calvinistir doctrine 
of the atonement, and which was burned on Boston Common 
by order of the general court. He was removed from the 
magistracy and returned to England in 1652. In King Philip’s 
War Springfield was a centre of hostilities. In October 1675 
a force of hostile Indians, joined by the hitherto friendly Aga- 
wams, surprised the settlers, killed some of them, drove the 
others into the three fortified houses, and burned the remaining 
buildings. 'J’hey were preparing to storm the fortified houses 
when they were in turn attacked and driven off by a force of 
militia. Springfield was somewhat out of the track of operations 
of the warfare between the French and English in America, as 
it was later in the War of Independence; but men from Spring- 
field served in all these conflicts. In 1777 the armoury was 
established and the place became an important military supply 
depot for the continental forces. In July of that year representa- 
tives of the New England States and New York met here in 
convention to consider plans of co-operation for meeting Bur- 
goyne’s invasion. During Shays’s rebellion there was a riot 
here in September 1786, and on the 25th of January 1787 the 
insurgent forces under Daniel Shays attacked the arsenal, but 
were dispersed by the militia under Brigadier-General William 
Shepard (i 737-1817). Springfield remained little more than a 
large country market town until the completion of the Boston & 
Albany railway in 1839. From that time its growth as a railway 
and manufacturing centre was marked. Springfield was a 
strong abolition centre before the Civil War, and from here 
active plans were put in operation for sending material aid in 
the form of men and arms to the “ free state ” party in Kansas. 
The city was chartered in 1852. 

See H. M. Burt, First Century of ike Hiskwy of Springfield (2 
vols., Springfield, 1896-1899); J. E. Tower (ed.). Sprin^eld, Present 
an^ Prospective (ibid., 1905); M. A. 'Qroexi, Springfield, i 6 j 6 -jSS 6 
(ibid.. 1888); Moses King, Handbook of Springfield (ibid., 1884). 

SPRlN6FlEliD» a city and the county-seat of Greene county, 
Missouri, U.S,Av w S.W. part of the state, about 238 m. 
from St Louis. Pop. (1890), 21,850'; (1900), 23,267, of whom 
2268 were negroes and 1057 foreign-born; (1910 cwsus), 35,201. 
It is served by the St Louis & San Francisco, the Missouri Pacific, 
and the Kansas Qty, Clinton & Springfield railways. The city 
is pleasantly situated on the Ozark Dome, about 13^ ft. above 
searJevd, is regularly laid out pn an undulating a|id has 
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attractive residential districts. The principal building is that 
of the Federal government (1894), which is built of Indiana cut 
stone. Sprin^eld is the seat of Loretto Academy, of a state 
normal school, and of Drury College (co-educational; founded in 
1873 by Congregationalists, but now undenominational), which 
comprises, besides the college proper, an academy, a conserva- 
tory of music and a summer school, and which in 1908-1909 had 
500 students. Near the city is the Academy of the Visitation 
under the Sisters of St Chantal. The municipal water-supply 
is drawn from springs 3 m. north of the centre of the city. There 
are four large private parks (340 acres) on the outskirts, and 
two municipal cemeteries — a Confederate cemetery, maintained 
by associations, the only distinctively Confederate burial 
ground in Missouri ; and a National cemetery, maintained by 
the United States government. Springfield is one of the two 
chief commercial centres of this region, which has large mining, 
fruit, grain, lumber and livestock interests. The jobbing trade 
is important. Springfield ranks fourth among the manufac- 
turing cities of the state ; in 1905 the value of its factory pro- 
ducts was $5,293,315 (28*2 % more than in 1900). Flour and 
grist-mill products constituted in 1905 a third of the total; 
and carriages and wagons ranked next. The St Louis & San 
Francisco railway has large shops here. 

Springfield was settled in the years following 1829, and was 
laid out in 1833, though the public lands did not pass from the 
United States for sale until 1837. In 1838 and ^ain in 1846 
Springfield was incorporated as a town, and in 1847 was 
chartered as a city; though government lapsed during much of 
the time up to 1865, when prosperous conditions became settled. 
At the opening of the Civil War, Springfield was one of the most | 
important strategic points west of the Mississippi river. In 
1861-62 it was occupied or controlled a half-dozen times in 
succession by the Confederate and the Union forces, the latter 
retaining control of it after the spring of 1862. In the battle of 
Wilson's Creek (August 10, 1861), fought about 10 m. south of 
the city, and one of the bloodiest battles of the war, relatively to 
numbers engaged, a force of about 5500 Union soldiers under 
General Nathaniel Lyon was defeated by about 10,000 Con- 
fexierates under Generals Benjamin McCulloch (1811-T862) and 
Sterling Price. The other occupations and abandonments were 
unattended by serious conflicts in the immediate vicinity. In 
January 1863, after Springfield had been made an important 
Union supply post, it was attacked without success by a 
Confederate force of about 2000 men under General 
J. S. Marmaduke. The year 1870 was marked by the arrival 
of the first railway. In the same year North Springfield 
was laid out, and was incorporated as a town in 1870 and 
1871. In 1881 Springfield was chartered as a city of a 
higher class, and in 1887 it absorbed North Springfield. 
After 1902 the city’s growth in population and in industries 
was very rapid. 

SPRINGFIELD, a city and the county-seat of Clark county, 
Ohio, U.S.A., at the confluence of Mad River and Lagonda 
Creek, about 45 m. W.S.W, of Columbus. Pop. (1890), 31,895; 
(1900), 38,253, of whom 3311 were foreign-bom (including 
1337 German, 1097 Irish, and 308 English) and 4253 
negroes; (1910 census), 46,921. Springfield is served by the 
Qe^dand, Cincinnati, Chicago & St Louis; the Pittsburg, 
□ncinnati, Oiicago & St Louis; the Erie, and fte DetrCit, 
Toledo & Ironton railways,. and by an extensive inter-urban 
electric eystem. The older portion of the dty is in the narrow 
valley of Lagonda Creek, but from here the dty has spread 
over the higher and more undulating surface farther ba*i 
until it occupies on area of about 8) sq. m. Among the public 
buildings are the United States government building, thu 
Clairk county court house, the City building (tlie first floor 
of which ‘is occupied by the city market,) Ae Warder public 
libnuy (established i«ta), which in 1908 ^tained 95,0^ 
volumes; the dty hospital, And the dty prison and work- 
house. On hills near the dty border are the Ohio state homes 
for the Masons, the independent Order of OddfeBowSj 'and the 
Knights of Pythias. The dty park contains more than 850 


acres, and in 1908 the city adopted plans for an extensive park 
system. Femcliff cemetery is a picturesque burial-grbund. 
On a hill on the north side of the city is Wittenberg College 
(Lutheran; 1845), which in 1909 had 35 instructors and 710 
students. Springfield is in a productive farming region, and 
water power is provided by Lagonda Creek, so that manttfac- 
tures closely related to agriculture have always been prominent. 
The value of the factory product in 1905 was $13,654423, 
of which $4,051,167 was the value of agricultural imple- 
ments, $2,914,493 of foundry and machine-shop producte, and 
$1,025,244 of flour and grist-mill products. Tne municipality 
owns and operates the waterworks. Natural gas is piped from 
Fairfield county. 

In 1799 Simon Kenton and a small party from Kentucky' 
built a fort and fourteen cabins near Mad River 3 or 4 m. 
beyond the present western limits of the city. Later in 
the same year James Demint built a cabin on a hill-side over- 
looking Lagonda Creek. In x8oi he engaged a surveyor to 
plan a town here and soon after this the site of the Kenton 
settlement was abandoned. The new town was near the bo^er- 
line that had been fixed between the Whites and the Indians, 
and the latter threatened trouble until 1807, when in a council 
held on a large hill in the vicinity, at which Tccumseh was the 
principal speaker for the Indians, peace was more firml^r estab- 
lished. In 1818, when Clark county was erected, Springfield 
was made the county-seat. It was incorporated as a town in 
1827, and in 1850 it was chartered as a city. 

See E. S. Todd. A Sociological Study of Clark County, Ohio (Spring- 
field. 1904). 

SPRING-GUN, a device formerly in use against poachers 
and trespassers. Wires were attached to the trigger of a gun 
in such a manner that any one stumbling over or treading 
on them would discharge it and wound himself. Since 1827 
spring-guns and all man-traps are illegal in England, 
except within a house between, sunset and sunrise as a 
protection against burglars. Spring-guns are sometimes used 
to trap wild animals. 

SPRINGTAIL, the common name of a group of small insects, 
so named from the presence of a pair of tail-like appendages 
at the end of the abdomen, which acts as a spring. When the 
insert is undisturbed these appendages are turned forwards 
and held in position by a catch beneath the abdomen; but in 
case of alarm they are kicked forcibly downwards and back- 
wards, jerking the body into the air. This action may be 
rapidly repeated until a place of safety is reached. These 
insects usually live under fallen leaves, stones or the bark of 
trees, and sometimes occur in such quantities as to resemble 
patches of powder or dust. One species {Podura a^Uatica) 
may be seen floating in this way in masses upion the surface of 
standing water. Another {Acharutes socialis) may sprhetimes be 
found in abundance in the snow. Zoologically the springtails 
belong to the sub-order Collembola of the order Aptcra (y.u.). 

SPRING VAIXEY, a city of Bureau county, Illinoisi, U.S.A., 
on the north bank of the Illinois River, in the rtorthOTi pkrt of 
the state, about 104 m. S.W. of Chicago. Pop: (1890)/ 3637,; 
(1900), 6214 (2845 foreign-bom); (1910) 7035. It iS serVed 
by the Chicago, Burlington & Quincy, the Chicago, Rbck Island 
& Pacific, the Chicago & North Western, and the Chicago, 
Ottawa & Peoria (electric) railways. Spring Vallj^is A shipping 
and distributing point for a large number of bitumiiitws coal- 
mines in its viemrty. It was chartered as a ci^ in t886. 

SPRUCE, iA. spruce-fir, a coniferous tr^ oelOaging to the 
genus Picea;oi which there are several species, such as theNori^y 
spruce, Picea excelsa; the black spruce, Pthed nigra, &c. (see 
tiStne has a Curious <xigin, which explains also the particular 
meaning of the adjective '-spruce,” hearfy dressed, ^tttart ih 
appearince; flrte. From a number of eatly quotationt%!yeA hy 
Skeat {Eiyrn, Diet.) it is Clear that “Bpruce?’ a variants! ^»roce 
simphr stood for Prussian; thC form spruce,’^ than 

"prucc,” being established partly by the GermS^ 
sprouts or young shoots (seen in 5;^tf5n?t^W<i',’eijruce’ bCcr^ 
made of the sprouts of this fir). 
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muit a tropical disease, prevalent in India, China, Java, 
and the West Indies, It is described by Sir Patrick Manson 
as chyacterized by a peculiar, inflamed, superficially ulcerated, 
exceedingly sensitive condition of the mucous membrane of 
the ton^e and mouth; great wasting and anaemia; and more 
or less diarrhoea, with pale and frothy fermenting stools. It 
IS an obscure disorder, and the treatment recommended is 
rest and milk diet. 

SPULLBR, EUG£NE (1835-1896), French politician and 
writer, was born at Seurre (Cote d’Or) on the 8th of December 
1835, father being a German who had married and settled 
m r ranee. After studying law at Dijon he went to Paris, 
where he was called to the bar, and entered into close relations 
with Gambetta, collaborating with him in 1568 in the foundation 
of the Revue politi^e. He had helped Emile Ollivier in his 
electoral campaign in Paris in 1863, but when in 869 Ollivier 
was preparing to “rally” to the empire he supported the 
^publican candidate. During the siege of Paris he escaped 
from the city with Gambetta, to act as his energetic lieutenant 
in tlie provinces. After the peace he edited his chief’s Parisian 
organ, the Republique frattfaise, until in 1876 he entered the 
C-hamber of Deputies for the department of the Seine. He was 
n^istcr of foreign affairs during part of the brief Gambetta 
administration, and subsequently one of the vice-presidents of 
the chmber, serving also on the budget commission and on 
a special industrial and agricultural inquiry. His Parisian 
constituents thought his policy too moderate on the clerical 
question, and he had to seek election in 1885 in the Cote 
dOr, which in later years he represented in the Senate. 
He was minister of education, religion and the fine arts in 
the Rouvier cabinet of 1887, minister of foreign affairs under 
Tirard (1889-1890), and minister of education in 1894 in 
^e Casirnir-P^rier cabinet. He died on the 28th of July 1896. 
His published works include some volumes of speeches and 
well-known studies of Ignatius Loyola (1876) and of Michelet 
(1876), 

SPUR (A.S. sputa, spora, related to spormn, spurnan, to 
kick, spurn; cf. M.H.G. sporn, mod. Gcr. Sporn), an instrument 
attached to the heel of a rider’s boot for the purpose of goading 
the horse. The earliest form of the horseman’s spur armed the 
heel with a single prick. In England the rowel spur is shown 
upon the first seal of Henry III., but it does not come into 
general use until the 14th century. In the 15th century spurs 
appear with very long shanks, to reach the horse’s flank below 
the outstanding bards. After this time, and until the beginning 
of the modern period of costume at the Restoration, they 
take many decorative forms, some of which remain in the great 
spurs worn by Mexian cavaliers. Gilded spurs were reckoned 
the badge of knighthood, and in the rare cases of cere- 
monious degradation they were hacked from the knight’s 
heels by the cook’s chopper. After the battle of Courtrai, in 
^02, the victors hung up bushels of gilt spurs in the churches 
m Courtrai and llaestricht as Uophies of what is still remembered 
by the Flemings as the Goudensporendag. For another reason 
me English named the French rout beside Th^rouanne as the 
Battle of Spurs. 

In architecture, a spur (Fr. griffe, Ger. KnoO) is the 
omamOTt carved on the angles of the base of early columns- 
It consists of a projecting claw, which, emerging from the lower 
tonis of.^ base, rests on the projecting angle of the square 
plmtb. It IS possibly to these that Pliny refers {Hist. Nat. 
MW. 4a) srt)en speaking of the lizard and frog carved on the 
bases (sjWiw) of the columns of the temples of Jupiter and 
Juno in the Portico of Octavius; the earliest known example 
IS t^t of Diocletian’s palace at Spalato. In Romanesque 
work the oldest examples are those found on the bases in 
crypts, where they assumed various conventional forms’ 
bemfe however, close to the eye, the spur soon developed into i 
an elaborate leaf omsment, which ,m French 13th-century 
work 4nd in the early English period is of great beauty : 
someti^ the spur takes the fiwm of a fabulous animal, such 
asagriflln. 


SPUHGBOH, CMLBS HADDOH (1834-1892), English 
Nonconformist divme, was bom at Kelvedon, Essex, on the 
19^ of June 1834. He was the grandson of an Essex pastor 
and son of John Spurgeon, Independent minister at Upper 
Street, Islington. He went to school at Colcliester and Maidstone 
and m 1849 he became usher a.t a school in Newmarket. He 
joined the Baptist communion in 1851, and his work at once 
attested his “ coiiversion.” He began distributing tracts and 
Jilting the poor, joined the lay preachers’ association, and gave 
his first sermon at Teversham, near Cambridge. In 18^2 he 
became pastor of Waterbeach. He was strongly urged to enter 
Stepney (now Regent’s Park) College to prepare more fully for 
the ministry, but an appointment with Dr Joseph Angus the 
tutor, having accidentally fallen through, Spurgeon interpreted 
the contretemps as a divine warning against a college career. 
Ihe lack of early systematic theological training certainly had a 
momentous effect upon his development. Broad in every other 
respect, he retained to the last the narrow Calvinism of the early 
19th century. His powers as a boy preacher became widely 
known, and at the close of 1853 he was “ called ” to New Park 
Sfreet Chapel, Southwark. In a very few months’ time the 
chapel was fuU to overflowing. Exeter Hall was used while 
a new chapel was being erected, but Exeter Hall could not 
contain Spurgeon’s hearers, llie enlarged chapel at once 
proved loo small for the crowds, and a huge tabernacle was 
projected m Newington Causeway. The preacher had recourse 
to the Surrey Gardens music hall, where his congregation 
numbered from seven to ten thousand. At twenty-two he was 
the most popular preacher of his day. In 1857, on the day of 
national humiliation for the Indian Mutiny, he preached at the 
Crystal Palace to 24,000 people. The Metropolitan Tabernacle, 
with a platform for the preacher and accommodation for 6000 
persons, was opened for service on the 25th of March 1861. 
The cost was over £$0,000, and the debt was entirely paid off 
at the clo.se of the opening services, which lasted over a month 
Spurgeon preached habitually at the Tabernacle on Sundays 
and Thursdays. He frequently spoke for nearly an hour, 
and invariably from heads and subheads jotted down upon half 
a sheet of letter paper. His Sunday sermons were taken down 
m shorthand, corrected by him on Monday, and sold by his 
publishers, Messrs Passmore & Alabaster, literally by tons 
riiey Irnve been extensively translated. Gear and forcible in 
style and arrangement, they are models of Puritan exposition 
and of appeal through the emotions to the individual conscience, 
illuminated by frequent flashes of spontaneous and often highly 
uncon yen tion^ hum our . In his method of employing illu.stration 
he IS suggestive of Thomas Adams, Thomas Fuller, Richard 
Baxter, Thomas Manton and John Bunyan. Like them too 
he excelled in his vigorous command of the vernacular. Among 
mOTe recent preachers he had most affinity with George White- 
field, Richard Cecil and Joseph Irons. Collected as The Taber- 
nacle Pulpit, the sermons form some fifty volumes. Spimeon’s 
lectures, aphorisms, talks, and “ Saplings for . Sermons ” 
were similarly stenographed, corrected and circulated. He 
also edited a monthly magazine, The Sword and Troweh an 
elaborate exposition of the Psalms, in seven volumes, called 
The Treasury of David (1870-1885); and a book of sayings called 
John Ploughman^ s Tdks ; or, Plain Advice for Plain Peo^ 
(1869), a kind of religious Poor Richard* In the summer of 
1864 a sOTmon which he preached and printed on Baptismal 
Reg^alim (a doctrine which he strenuously repudiated 
maintaining that immersion was -only an outward and visible 
sm of the inwMd conversion) led to « difference with the bulk 
of the Evangelical party, both. Nonconformist and Andean 
Spuig^ mmtained his ground, but in 1865 he withdrew ftem 
the Evangd^ Alliance. Subsequently in 1887 his distrust 
of modem biblical criticism l«d to his withdrawing from the 
.powers, of organization were atronrlv 
^tatrf in the Pastors’ College, the Oiphanage<at StockwSk 
tlm Tabernacle A^hooses, the Co^ortage Association 
seBmg religioM books, and the jpratwtous book fund which grew 
up under hu care. He received large money testimonials 
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(j^6ooo on his silver-wedding day and jfsooo on his fiftieth enemy lines openly carrying messages. This ^plies even to 
birthday), which he handed over to these institutions. He died persons .^ent in balloons for Qxe purpose of carrying de^MUbches. 
at Mentone on the 31st of January 1892, leaving a widow with In short, it is essential to the character of a spy tlmt he should 
twin sons (b. 1856). One of them, Rev. Thomas Spurgeon, act clandestinely or on false pretences, tlmt he should be caught 
after some years of pastorate in New Zealand, succeeded his within the zone of operations of the hostile belligerent forces, 
father as minister of the Tabernacle, but resigned in 1908 and and that his object should be to obtain information for use 
became president of the Pastors’ College. against them (art. 29). The regulations also provide that he 

An Autobiography was compiled by his widow and his private cannot be “ punished ” without previous trial (art. 30). Nor 
secretary from his diary, sermons, records and letters (1897-1900). can he be treated as a spy if he is captured after he has rejoined 
SPURN HEAD, or Spurn Point, a foreland of the North Sea his army. He must then be treated as an ordinary prisoner of 
coast of England, in Yorkshire, projecting across the mouth war (art. 31). fT. Ba.) 

of the Humber. Its length is nearly 4 m. from the village of The term spy ” is applied also to those who in time of peace 
Kilnsea, but its breadth seldom exceeds 300 yds., and it rises only secretly endeavour to obtain information concerning the forces, 
a few feet above sea-level. It is formed of sand and shingle, armaments, fortifications or defences of a country for the purpose 
the debris of the soft coast of Holderness to the north, from of supplying it to another country. Every country has always 
which it is estimated that six million tons of material are endeavoured to guard jealously its military and naval secrets, 
annually removed by southerly currents along the shore, and with this object denies admittance to fortified places or 
Deep water is found close off the seaward side of Spurn Head, arsenals to those who cannot produce the proper credentials, 
the formation of which appears to have taken place within Notwithstanding the utmost precautions, it is impossible to 
historic times, even since about the dose of the i6th century, prevent some amount of leakage to countries which are prepared 
There are two lighthouses and a lifeboat station on the to pay for information otherwise unobtainable. Consequently, 
head. most countries have legislation dealing with spying in time 

SPURZHEIM, JOHANN CHRISTOPH [Kaspar] (1776-1832), of peace. In the United Kingdom, the Official Secrets Act 
German phrenologist, was born near Treves on the 31st of 1889 makes it a misdemeanour wrongfully to obl^ ittf^nnation 
December 1776. He made the acquaintance of F. J, Gall as to any fortress, dockyard/ office, &C41 of his majesty^ oir^ having 
while studying medicine in Vienna, and fw some years assisted such information or any infohnation relating to tfiemaval 
him in spreading his phrenological doctrines, but in 1813 the or military affairs of his majesty, to communicate the same 
two separated. Spurzheirr lectured with considerable success to any person to whom it ought not in the interest of the 
in England and France, and was extending his propaganda state to be communicated at the time. If the information is 
to the United Slates when he died at Boston, Massachusetts, communicated, or intended or attempted to be communicated, 
on the loth of November 1832. His works include : Anatomie to any foreign state, the offem^e becomes a felony. In 
et physiologie du systeme nerveux (1810-1820); Observations sur Germany an imperial law of 1893 deals similarly with such an 
la phfcnologie (1810); The Physiognomical Systems of Drs Gall offence. 

and SpuYzheim (1815), and Essai philosophique sur la nature SQUADRON, a military and naval term for a body of mounted 
de Thomme (1820). (See Phrenology.) troops or a detachment of war vessels. The word is derived 

SPY, a commune near Namur, Belgium. Here in 1886, in from a square, as a military term, according to Florio, 

Betche aux Roches cavern, Maximin Lohest and Marcel de Puydt applied to a “ certain part of a company of souldiers of 20 or 
found two nearly perfect skeletons (man and woman) at the 25 whose chiefe was a coiporal,” and so called no doubt as being 
depth of 16 ft., with numerous implements of the Mousterian formed on parade or in battle array in squares. Squadra, 
type. All the human remains are now in the Lohest Collcc- square, is derived from the I.<ow Latin exguadrare, an interirive 
tion, Li6ge. The skulls were cliaracterized by enormous brows, form of quadrare {quadrus, four-cornered, qmttuor, four). In 
retreating forehead, massive jaw-bones, rudimentary chin and military usage the term “ squadron ” b applied to the principal 
large posterior molars. The skeletons were further marked by units into which a cavalry regiment is divided, corresponding to 
a divergent curvature of the bones of the fore-arm; the tibia the company in an infantry battalion. The normal modem 
were shorter than in any other known race, and stouter than in division of a cavalry regiment is into four squadrons of two; to 
mo.st; the tibia and femur, being so articulated that to maintain four troops each, this squadron numbering 120 to 200 men (see 
equilibrium the head and body must have been thrown forward, Cavalry). In naval usage a squadron is a group of vess«^ 
as in the gait of the larger apes. These characteristics justify either as forming one of the divisions of a fleet or as a separate 
placing “ the man of Spy ii|i the lowest categoiy ^ . the detachment under a flag officer despatched on special service, 

dentition is inferior to that of nedithicviiiAn in FVonce In military use, “ squad (a shortened form of ^squadron”), is 
. . . approximates near to the kfws, ;idthough there is stilly used qf any small detadanent of mn detailed for drill, fatigue 
to use the language of iVaip<iiit ^iind Lohest, on abyss orotherfluty. 

between the man of Spy Imd the hMest ape” (E. D. Cope, 8QUAILB (from an old Ett^hgame 

‘'The Genealogy of Man** in The Afnerican Naturalist, April in which disksiwee snapped or the the 

1893, p. 334). With the skeletons were found bones of extinct edge of a table or board at a mark at' its Jlfflearly 

mammals, the woolly rhinoceros {rhinoceros tiehorhinus), prototype was shove-groat, called also sUm^ft, 

mammoth (elephas primi-genius), and the cave-bear (ursus which m the i8th century went under the hame of jmis or 
spelaeus). jarvis. This last variation was played on a table marked, with 

See also V Homme contemporain du mammouth 4 Spy (Namur, chalk into alltys divided into squares numbered from f to 
18S7); G. de Mortillet, Le Prehistorique (1900). ^ or 10, the object being to send a halfpenny into k high-aium* 

SFY (from “to spy*’ or "espy**; O.Ft, espie, espier,tx) spy, bered space. If it went beyond nothing was scored, ..The 
watch; cf. Ger. spdhen, Lat. specere, to look; the Fr. term highest aggregate of a certain number of plays won. The most 
“ iBspionage ” is of course from the same source), in war, a person scientific development of this class of games k the modyii 
who, disgwW'# vdkMit Shu§e-board{a.v,), 

belliger5KMwS,'lOTe8ifVw«fc.'t^d^^ 1% ia^ mfpasc of wi^cTto 

obtaining information use^^to tTOlrnwy hrw^iiihiimg.' • gili!f4ipcev;‘^ 

the law of war a spy is liame, if caught, to the penalty of death, short duratioi^mt 

tbte Hague “ Regulations respecting the Laws and Customs of, an increase of wind force of more transient character thak a 
War on Land ” are very precise on the subject. A soldier not squall. Gusts may succeed one another several times Within 
wearing a disguise is not a spy, though he may be found withm the Compass of a minute. A squall may comprise a succession 
the ttone of the hostile army and though hk object may be to of gusts, wiUi interveimg p^al lulls, and would, clasfvwith 
obtain information ; nor are soldiers or civilians spies who cross varying intensity for some minutes at least. The distinction 
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between gusts and squalls is best illustrated by the traces of 
a Dines pressure^tube anemograph. The trace reproduced in 
£g. 1 for an ordinary steady wind shows that the force of the 
wind is constantly oscillating. The general appearance of the 
tTMe is a ribbon which has a breadth proportional to the mean 
wind velocity. The breadth of the ribbon is also dependent 
upon the nature of the reference; the better the exposure the 
narrower the ribbon ; for an anemograph at a coast station the 
ribbon is wider for a shore wind than for a sea wind. 

From the records obtained at Scilly and Holyhead. Dr G. C. 
Simpson concluded that a wind of mean hourly velocity v was 
composed of alternations of gusts and lulls ranging on the average 
between limits *5-1-1 *20 and — *5 + •76t> with occasional recurrences 
to extreme velocities of I’s + i-sv and — i*o -f *05v. In other 
words, the average range of the ribbon is *5+ •45V for the two 


stations during the hour when the mean velocity is and the 
extreme range within the same period is 2*0-1- *681;. 

The differences of gust velocity at stations with different exposures 
may be illustrated by quoting the breadth of the ribbon for a 30 m. 
wind at the following stations : — 


Southport (Marshside) 10 m. 

Scilly . . . . ■ 15 

Shoeburyness 


(from W.) 
(from E.N.E.) 


Holyhead 15 ,, 

Pondennis Castle (Falmouth) ... 8 (from S.) 

» ,, f, .... 16 ,, (from W.) 

Aberdeen 30 „ (from N.W.) 

Alnwick Castle 2S 

Kew 30 ;; 

Fig. 2 represents a succession of squalls occurring in an ordinary 
gusty wind; the squ^ls succeed one another with lair regularity 
about every twenty minutes and last in fuU force for a few minutes. A 
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Bucceagion of squalls of this Idod is a common experience with 
westerly wind at Semy^and the onset of squalls is gener&y associated 
with the veering of the wind to the north>west. Changes in wind 
velocity, either in the form of gusts or squalls, are generally associated 
with some change in direction of the 
wind, but the relation between the 
changes in gusts have not yet been 
studied. 

A characteristic of squalls is the 
suddenness with which the increase 
of wind velocity occurs. At sea 
the ruffling of the surface can be 
seen travelling over the water, and 
the wind producing it and travel-^ 
ling with It strikes a sudden blow 
when it reaches a ship. If squalls 
are of sufficient violence to do 
damage to trees or buildings their 
progress can be traced in a like 
manner over the land. 

These phenomena ^e exhibited 
in their most striking form in 
“ line squalls. ’’ The ch^acteristic 
feature of a line squall is that a 
number of places arranged, roughly 
speaking, m a straight or sli^tly 
curved unc across the country 
experience a similar sequence of 
events at the same time, and the 
line of action sweeps across the 
country as a front advancing 
nearly uniformly throughout its 
length. This march of a linear 
front gives the impression of awave 
or bore with an advancing front 
hundreds of miles long, sweepmg 
over the country with a velocity 
that can be identified from the 
time of occurrence of the various 
changes at difierent places. The associated events are very 
weH marked by those recorded for the line of squall of 
the 2nd of August 1906 (fig. 3). They comprise a sudden 
increase of wind with a veer of direction of 45® to 90®, a suddOT 
rise of pressure known in France as the crochet d’orage, and in 
Germany as the Gewitter Nose, a pronounced and permanent 
fall of temperature, and a shower of rain, hail or snow. While 
these various phenomena are indicated all along the advan<^ 
line their intensity may be very different at different points 
along it. The squall often exhibits greater violence in the middle 
portion, and it becomes more intense as the whole line advances. 
In the most fuUy developed portions the weather phenomena 
take the form of thunderstonns with violent wind and ram. 
The course of events in a typical line squall has been most care- 
fully worked out by R. G. K. lempfert m a paper on the ''I^ine 
Squall*’ of the 8th of February 1906 {Quart Journ. Roy. Met. 
Soc. vol. xxxii.). Fig. 4 (reproduced from the papers) shows 
the successive positions of the line of the front from whidi its 
rate of travel can be estimated. The line of advance of a line 
squall is generally from some point between south and north 
on the western side, the change of wind being from a warm 
southerly or westerly wind to a colder westerly or northerly 
one: So fqr as is mwn to the writer lAnere is no case of line 
squjiS exl^iting a 'tAdcing wind. date and directum of 
advance appear to be, generally spealdng, those of the final 
wind, but k cases w^^e the thundmtosms are developed ihere 
is a;!w# TO wkd baik« »!aiko to.lhe 

distributwn.gf.ttefiiMu wmd,'. ^ -v . ‘ v-..' 

Eud<^vours htfiieheen 'TOds tb 
line smklk as due to .vQit^ inotibn of ipam^ 

The violent vidnd bowing out in fronf bf the' ^rm »!;p^ of 
the ciitcuktion of a Vhftex wi^^ It impplies 

the air for the raioM pf the stotions m front* Its p^e is taken 
by a;t ^ l^ack, which heoonvw k turn ^ 

surface supply tor stations farther m* But such an explanation 
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Although perhaps if the wind 
platted there might be some 


MJDT. 

(Redxsivm by pemusaion from the 
British Assoctafum 1908.) 

Fig. 3. — ^Variation of Mete- 
orology^ Elements in a Line 
SquaU. 


seems m many ways 
velocities m a '»'ertical plane were ^ 
evidence of circulation m the mathematical sense by int „ 
round a closed curve, yet the idea of circulation in a V( 
plane as suggesting the primary constitution of the phenomena 
IS very inadequate. The change of air which takes place during 
the passage of the line squall is altogether different from that 
^hich we would get by passing the surkce sir through a complete 
vertical cycle and condensing a large quantity of water vapour 
on the way. If vertical circulation were complete air would 



Fig. 4.— Times of occnrrenc|3 of sudden metocm>logical, changes, 
and Isochronous lines shbwing the advance of the squkll. The 
hours are numbered consecutively from 1 to 18, starting at i a.m. 
(Feb. 8), and the minutes are exprossod. as decimal fractions of an 
hour. Hail and thunder , sfpnns^ occurred in the rqgkm to the east of 
the dotted line. , , 

return to the, surface^ wanped (audi 4tied. ^ A ifew revohiiions 
would product a, very cpnsi4anibk<^k^tion of teinpmture. 
The air which renwks, after the ;pw!Bge of a line ypia n is, how- 
ever, distinctly colder, of an entire^. , different kind from that 
which it jepiaocs aS^,ii;i those? cai^tvhich hatobe^ inv«ntiga4ed, 
can be tra!^ bach toa of the oon^ass.. More- 

over, the smallness ,pf,ye|Ctic^ dupensions in the apBio«|here as 
coznpared with kq<,k>rukptal dimensipns lUaloes it dimcult to 
allow that thkb k ?eajQy ropip ior an effective yoiTO with a 
horizontal axis, To,cajr|ry W up s m. and bring it back agam 
would practically deprive, it of, aO its mc^ta;e and raise its 
teaaperatare 7 J* ,r. V«t $ m, wo# be a v,ry small aDwance 
for .the horizontal, /spread of: the phenomena ;of the squop. 

spddea re»lac«ment of warm air by cdld with a>chTOe 
of w54,sOT^TO0htporel^ tp 

ity of tfm upper air 



aw# the ike of junction# wbW 
may besetfipv Fig, 


tbe^kqu^kT^iiscus^ by Mfrrliempfert.* ti fc'dSur that ,i 
the discontinuity of pressure becomes accen t uated there arise 
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(Hedruwn by parmiWoa ftom tha S^.) 

FiGi. 5« — Difitribiittoii of Preaaure (Feb. 8, 1906). 
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in the loc^ties on the line of advance 
very ste^p pressure gradients for which 
thete are tsorresponding winds. The 
violent winds may therefore be attri- 
butjpd to the breakdown of the dynami- 
cal system under the stress of these 
local ^fifferences of pressure. 

From this point of view the pheno- 
mena of the line squall are to be 
regarded os a devdopment 0! the 
ordinary phenomena of V-sl^ped 
depressKUi. A sudden change of wmd 
and a line of rain that pass over the 
country with Ae vetodty of the same 
; enter iis thht‘ of the following wind 
are tjuite cbmmon features of the S.W. 
duateant of a cydomc depression, and 
tSiey, too, seem to point to the juxta- 
posltian of currents of different tem- 
perature coming from different repons 
but forming adjacent components of 
supply for the di^ession. 

Examples of all degrm between the 
comparatively unimportant rain line 
arid the ‘riiost violent tomado-like 
EK^aH could be put side by 

the typical pressure; 
tjsSbpetkiit^ changes sire 

tiMrawn by pWSon adcbmpaiiicd by « sudden lull in the 
hi in the example quoted in the 

0.' wblSmti^ Wo. *74, 1906). 
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violent and destructive form is shown in the records for the 
ist of June 1908. In the record for Kew the squall of wind 
which destroyed a number of the tr^s of Bushey AvCnue is 
shown as lasting for a very long period (fig. 6). 

A line squall of historic interest is that which capsized H.M.S. 
“ Eurydice ” off the Isle of Wight on the 24th of March 1878. 
The occurrence is discussed by the Hon. Ralph Abercromby ip 
{Quart, Jouffi, Roy,M€t,Soc, x. 172) and previously by the 
Rev. Mr Clementhey {SymorCs Met. Mag., April 1878). The shift 
of wind in this case appears to have been from west to norths 
and the change in the wind was accompanied by the transitions 
from fine blue sky to snow. The records at the seven obser- 
vatories belonging to the Meteorological Council are repro- 
duced in the Quarterly Weather Report, from which fig. 7 is 
taken. 

Whatever explanation may be mven of the cause and origin 
of the phenomena of line squalls, it must take account of 
the fact that a first squall is often succeeded by others of 
a .similar character but often of less mtensity than the first. 
After the sudden shift of wind, with accompanying weather 
changes, the conditions seem to revert more or less to the original 
state. The warm southerly wind reasserts itself, but is driven 
out again by another attack, and ultimately the cold wind holds 
the field. It is easy to suggest, but at present not easy to verify, 
the course of replacement of the warm wind. Upper air observa- 
tions m such circumstances with kites or manned balloons are 
dangerous, both for the apparatus and the observer; but it 
may be possible to trace the actual course of events by the records 
of rounding balloons supplemented by observations of the motive 
balloon by means of theodolites. 

Little has been said about the actual force of the wind in gusts 
or squalls, and in the present state of anomometry it is difficult to 
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regard the hgmies obtained as final: moreover, the, large 

wmd force in squalls is probably subject to large local variations, 
the cfifference between the recc^ of the squall of the ist of Tune 
1908 at Kew and Shepherd's Bush suggests that it may have been 
much stzonsi^r at Bushey, where the damage was done. . The highest 
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logicaLoffice as that of a wind which has an average velocity during 
an hour of 38 m. per hour. According to Simpson's results at Scilly 
or Holyhead, where the exposure is good, a wind that just got wthin 
the reckoning of gales would reach 44 m. ,per hour in the ordinary 
gusts, with occasional records of 51 m, per hour. Squalls with 
velocrties reaching 55 m. per hour are not uncommon, and the range 
of wind velocity which constitutes a squaUmay be anything between 
40 m. an hour and upwards of 100 m. an hour. (W. N. S.) 

SQUAW, the an^icized word for woman among the North 
Am^ican Indians; the Massachusetts Indian form is squa or 
sehqm, the Narra^nsett sqmwo, the Cree eskwua, Delaware 
ochquBUy khqueu, &c. It is also used in composition with names 
of animals to denote the female. 

SQUIB, supposed to be derived from the German word schiebetiy 
to push or shove forward with a sliding movement, the name for 
a projected kind of firework that is flung out of a groove and 
breaks with a fiash and a clatter. Hence, in the literary senses 
a squib is a slight satirical composition put forth on an occasion; 
and it is intended that it should make a noise by its explosion, 
not by the possession of any permanent importance. Steele 
says; m the Tader, that “ squibs are those who in the common 
phmse of the world are call’d libellers, lampooners and pam- 
phleteers,” showing that, at the beginning of the i8th century, 
the man who composed the satire, as well as the satire its^, 
was called a squib. Swift speaks of the rapidity with which 
these little literary fireworks flew about from place to place, and 
he himself was a proficient in the making of noisy squibs. 
Perhaps the best type of a squib in English literature is Gray’s 
Candidate, which was written and circulated among the electors 
in 1764, when Lord Sandwich was canvassing for the office of 
high-stcwa)rd of the university of Cambridge. The object of 
this poem was, by ridicule and defamation, to injure Lord 
Sandwich’s prospects of success. When once the election was 
over the verses served no further purpose, and they have sur- 
vived simply in consequence of their fluent wit and the 
reputation of the great poet who composed them. (See also 

Lampoon.) , rr • 

SQUILL, the name under which the bulbous root of Urpnea 
StiUa is used in medicine. It belongs to the natural order 
LiHaceae. The name of ** squill ” is also applied by gardeners 
to the various species of SeiUa. The medicinal squill is a natave 
of the countries bordering the Mediterranean, and grows from 
the sea^-level up t 6 an cflevatiotl . of 3®®® bulbs we 

globular and of large size, often weighing more than 4 
TVo varieties arc met with, the one havmg white and the other 
pink scales. They are collected in August, when they are 
leafless, the membranous outer scales being removed ana. aie 
fleshy portion cdt trartvrerseiyiinto slioesand dried in thesun. 
These are theh packed in casks to exportation. They w 
chiefly imported mtb the United Kingdom tom Malta. When 
reduced to powder mid exposed 'to toe air the drug rapidly 
absdrbs moisture arid cakes together into a hard mass. 

SaiAll has been used in viedlcirie from iL vei^ wly The 

snsjdnig! fiwt »ta(U «4 to. 

Tto 

Tto-lwJb cwitiiffi ttwito, 

tneee'^afa 


with five pf alcohol. Tfie ACtto of drpg to that of a wdiaq 
<itimulant, with three important further topees all dep^wit on 
its irritant coriitituentsf^Ei^ 'ih smeai doses, such' ft Will Ito 
affect the heart, it is a gastro-inteftiBal, a bronchial’ mdii^fieaal 
irritant The twp Utter pippertito wnsti^^ it 0: pPWtotful 
expeetprarit and 9, fairly active 

be xivbn alone, owing to its irritant bnticn. It is very frequently 
given as a diuretic in cardiac cases iff the form of a Jiill 
one grain each >cf mercury, digitalis and Ornnbi^ with 

asedative, such as opinm, it may.be'givca m chiwdphwwioiutis. 
must not b? givon ta scute bronclutU, ^J»ch tt only .sggmvuteB; 
nor in phthisis, which is invariably accomtomea to ahy|imeimtive 
state of the alimentary ttact. For siifilat rtA^jiquin should 
not be given in any form of Bright's disease. Thai IMxtbook pro- 
hibition ag^t its use in acute Wght's diseasetshi^ eertataly to 

X 4n all forma.. . TIm UIIA of this 


extended^to chronic nephritis in aU its foraw.'^ 

irritating drug, while still extensive,, is yewly dinupisW^ 

not accompli^ anything that ntoy not otherwim be' achieved kt toss 

cost to the secreting surfaces of the patient. f ''' "* 

An allied species, Urginea indica, is uge^ Wie 

manner as the Europefuispcdese The tnm squills are represented, 
in Great Britain riy speqies, $dHa, oi^tuennalis and iSe UenfOo 
The former has a racemose inflorescence and leaves appeanojiin 
autumn after thp flowers; the latter has ^ ^wers arijanged in a 
corymbose manner, , leaves appearing, m sprjpgjiand is eanfiped^ 
to toe searcoast. Several species are cultivatod in ^gaidw*: 
S, Hfolia and 5 . dbinca being remaxlptole ^or J^r^eaufif^ 
blue flowers, which are product, in earjy spring;; Chin^c^niiili 
is 6’. i:Atn«nf«,ahalf-hardy.^pqQie8; Rpman aqurilifq^ 
name for speewa of BeOmd^, agenus nQW.fw^ly^indj^ 
Hyorinf/wir LStriped squill, is Pmhkinia 4ff fleiaeL, »ft fth ope wa 
plant resembling toe squill in habit i 

SQUmCH* possibly a corrqption iqf .aconpe (Fweb, aquiyan, 
lents are pmdqnHve, -too tgnn in * 

to a corbelling out by means oi arched rings, m 8tone|,torown i 
across the angles. of a squsure to Wty mf 

or a dome. The earliest examples W lound toe plWeStdt 
Serbittan and Finwabod cpnstnicteOi by, to® Swswan 
(A.D. 350-450), and in.toe mosQue.at pamasq%wberc i^itahe® ' 
the form d a ni^. to early l^entoiKowesqoen^^ 
niche with additional ringtiAjboye fe(0®ldoyed|ar,§[resito?fjinw^' 
tance is sometimes given by simdl shafts at the sides, of whi^ 
there are examples to of Egypt, and to 

France in the ***.^^^® chuitsh of St 

Martin at Dijc 

SQUINT 
0 . Eng* 
different 

sti«bismui)4igi(itMw^ 
of the upWl we » <e0Al,.- 
tUie “glWtot ” 
both sidH gi(rtii; 

transMitt or 
SQUm an 

with tte'guu iBWillpttifW 
form, bftsreyer^ ' 1— — 

tions. 

partly 8 §; 4 *Ai 
the lord 
“ gentiemsli’ 
mon for toe 
of the 




{m a courtesy tirie, 
* proprietor, usually 


squ' _ 

as api^ed 
tariestoop-—, 
has suMI^' i 
used so isn 
upon.” 1? 
to women 

were 



hs gentleiowi'Of ''the 'load**' j> 'hi’>c 

knovm. led, bntoy- . .. 

bai^toiii,#dipr iwft — - 


Vpiy iteenttve 
ft sad high- 
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arid a few nearly allied genera. For the c^racteristics of the 
family Sciuridae and. the dif crcnt aquirreMike genera by which 
it is eepresented^ see Kodentia. 

What may be called typical, that is to say arboreal, squirrels 
arc found thifOVighout the ^eater part of the tropical and temper- 
ate regioi:ia df both hemispheres, although they are absent l^th 
from Madagascar and Australasia. The species are both largest 
and mo^t numerous in the tropics, and reach their greatest 
development in the Malay countries. Squirrels vary in size 
from animals no laiger than a mouse, such as Nannosciurus 
smctnus of Borneo, or N. minuius of West Africa, to others as 
large as a cat, such as the black and yellow Ratufa bicolor of 
Burma and the Malay area. The larger species, as might be 
expected from their heavier build, are somewhat less strictly 
arboreal in their habits than the smaller ones. The ccanmon 
squirrel, whose habits are too well known to need special descrip- 
tion, rahges over the Whole of Europe and Northern Asia, from 
Ireland t6 Japan, and from Lapland to North Italy; but speci- 
mens from different parts of this wide range differ so much in 
colour as to constitute distinct races. Thus, while the squirrels 
of north and west Europe are of the bright red colour of the 
Brhiidi animal, those of the mountainous regions of southern 
Erit^ope are of a deep blackish grey ; while those from Siberia 
ani a clear pale gtey colour, with scarcely a tinge of rufous. 
There is also a great seasonal change in appearance and colour 
in this ^Uiitel, owing to the ears losing their tufts of hair and 
to th^‘ bitching of the tail. The pairing time of the squirrel 
is By)fn Wbniary to April ; and after a period of gestation of about 
thirty days the female brings forth from three to nine young. 
In addition to ail srirts of vegetables and fruits, the nquirrd is 
eifecedmgly fond of animal food, greedily devouring mice, small 
birds and eggs. The squirrels ^ the typical genus Sciurusoxt 
uhkriown in Africa sou^ of the Sahara, but otherwise have a 
dfstribcrtidta co-extensive with the 'rest of the family. 

Aldio^h tfic English squirrel is a beautiful little animal, 
it is Surpassed by many Of the tropical members of the group, 
wfid esp^lty by fchtwe df the Malay countries, where nearly 
eJi tto’ Kpedes are brilliantly marked, and many are ornamented 



The Burmese Ked-bellied Squirrel 


longiMlibal stripes iddng their bodies, i 
E^^^^ mlb faibiiiii' ^th the pretty^"^ 

litde is^ 'to a eoiiSMeraUe extent 

a Miich'hee^ 


taken to quarter itself in the immediate neighbourhood of human 
habitations. It has been generally supposed that there is ori]y 
one palm-squirrel throughout India, but there are really two 
distinct types, each with local modifications. The first or 
typical palm-s^uirrel, FunamMus palmarumf inhabits Me^dras, 
has but three light stripes on riie back, and shows a rufous band 
on the under-side of the base of the tail. In Pennant’s palm- 
squirrel, F. pennanH, m the other hand, there is a pair of faint 
additional lateral white stripes, making five in all, and the 
under-surface of the tail is uniformly whitish olive. As this 
species has been obtained in Surat and the Punjab, it is believed 
to be the northern type. One Oriental species {Sciwrus 
caniceps) presents almost the only known instance among 
mammals of the assumption during the breeding season of a 
distinctly ornamental coat, corresponding to the breeding 
plumage of birds. For the greater part of the year the animal 
IS of a uniform grey colour, but about December its back 
becomes a brilliant orange-yellow, which lasts until about March, 
when it is again replaced by grey. The squirrel shown in the 
illustration is a native of Burma and Tenasserim, and is closely 
allied to S, caniceps^ but goes through no seasonal change 
of colour. Another Burmese squirrel, 5 . haringtoni, differs as 
regards colour in a remarkable manner from all other known 
members of the group. It is a medium-sized species of a pale 
creamy buff colour above, lighter beneath, and with a whitish 
tail, while it is further characterized by the absence of the first 
upper premolar, which shows that it is not an albino or pale 
variety. Two examples were obtained by Captain H. H. 
Harington, of one of the Punjabi regiments, on the Upper 
Chindwin River. It may be added that generic subdivisions 
of the squirrels are based mainly on the characters of the 
skull and teeth. That they are essential is evident from the 
circumstance that the African spiny squirrels Xerm (see Spiny 
Squirrel) come between Sciurm and some of the other African 
genera. (R. L.*) 

SQUIRREL MONKEY, the English name of a small golden- 
haired South American monkey, commonly known as Chryso- 
tkrix seiureaf and also applied to the two other members of the 
same genus, whose collective range extends from Costo. Rica to 
Bolivia and Brazil. It has, however, been proposed to transfer 
the name Chrysothrix to the marmasets of the genus HapaUy 
to which it is stated to have been originally applied, and to 
replace it by Saimiris, The squirrel-monkeys were forraeriy 
classed with the douroucoulis (see Douroucouli), but, on account 
of their brain-structure, they have been transferred to the 
Cebinae (see CAPuemN-MoNKEv), from the other members of 
which they differ by their practically non-prehensile tails and 
smaller size, while they are further distinguiiAed by their com- 
paratively large eyes and the backward prolongation of the 
hinder port of the head. They are exceedingly pretty little 
monkeys. (See Prumater.) (R..L.*) 

SRINAGAR, capital of fhe istate of Kashmir, in Northern 
India, 5350 ft. abrivT sea-level; on both banks of the river Jhehim^ 
which winds through the city with an averi^ width of So yds. 
and is aossed by seven trooden bridges. The houses occtipy 
a length of about 3 m. and a breadth of About x| m. on eitto 
side of the river; but the greater part of the allies on the 
right bank. No tyfo buildings are dike. The curious Rouping 
of the houses, the frail tenements of the poor, the substaum 
mansions of the wealthier, liie curious caxvmg of some; the 
balconies of other^ the irregular embanl^nt and the piowl- 
tains in the bacl^biind, ^orift h,iiaua 5 nt and;,pictttre^c(UC;|; 
spectacle. Area, 3795 a&res; ppp^;,(i9^i)> i«a^diS. The ^ 
is ekposed to both &e mnd flood; ' In’ 1893 six uf the seven 
bridgte wTr^ SweJ^t aWa% damage caused 

in 1^3. A rci^Jar Tft? 

artisans of ^nagarrehjqy a reputation. ;Uhf^nat#i . 
the historic induftiy of ehmdtmaving isnow practically extinct 
The loss df the P^ch fnarkMTafter the wat of 1*870 was followed 
by.fb® fauune 0^ l^hic^' drdVe'tij^ 

into^the Punjat), andittie surviyore have.>aiccn.tfl;tbaifw 
ture of carped. < Other induatries am paper, l^er, papier 
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mich6^ silver and copper ware/ wood-carving and boat-making. 
The three chief routes of communication with India are: (i) 
along the Jhelum valley to Murree and Rawalpindi, which has 
been opened throughout for wheeled traffic (195 m.); (2) over 
the Banihal pass (9300 ft. above the sea) to Jammu (163 m.); 
(3) over the Pir Panjal pass (11,400 ft.) to Gujrat (180 m.). 

See Sir Walter R. Lawrence, The Valley of Kashmir <1895) ; 
M. A. Stein, Chronicle of the Kings of Kashmir {1900). 

SRIRAIIGAM, or Serzngham, a town of British India, in 
Trichinopoly district, Madras presidency, 2 m. N. of Trichinopoly 
city. Pop. (1901), 23,039. It stands on an island of the same 
name, formed by the bifurcation of the river Cauvery and by 
the channel of the Coleroon. The town is celebrated for its 
great temple, dedicated to Vbhira, composed of seven square 
enclosures, one within another, and 350 ft. distant from each 
other. Each enclosure has four gates with high towers, placed 
one in the centre of each side opposite to the four cardinal 
points. The successively widening enclosures and the greater 
elaboration of the outer as conipared with the inner buildings 
mark the progress of the shrine in fame and wealth. The outer 
wall of the temple is not less than 4 m. in circumference. Not 
far distant is the smaller but more beautiful Jambukeswaram, 
a temple dedicated to Siva. From 1751 to 1755 the island and 
its pagodas were the object of frequent contests between the 
French and the English. 

STAAL, MABOUERTTE JEANKE CORDIER DELAUNAY, 

Baronne de (1684-1750), French author, was bom in Paris 
on the 30th of August 1684. Her father was a painter named 
G)rdier. He seems to have deserted her mother, who then 
resumed her maiden name, Delaunay, which was also adopted 
by her daughter. She was educated at a convent at Evreux, 
of which Mme de la Rochefoucauld, sister of the author of the 
Maximes, was superior. Here she became attached to *Mme de 
Grieu, who, being appointed abbess of the convent of St Louis 
at Rouen, took her friend with her. MUe Delaunay^ lived there 
until 1710 in the enjoyment of the utmost consideration. There 
she hedd a little court of her own, which included Brunei, the 
friend of Fontenelle, the sieur de la Rey and the abb6 Vertot. 
She desmbes her own first passion for the marquis de Silly, ^ 
brother of a friend with whom she was visiting. Her affection 
was not returned, but she entered on a correspondence with 
him in which she plays the p^ of director. After the death 
of her patron, Mme de Grieu, poverty compelled her to 
enter the household of the duchesse du Maine at Sceaux in 
the capacity of femme de chambre. Her literary talent soon 
manifested itself in the literary court of the duchess, and secured 
for her, among other friendships, the somewhat undesirable 
admiration of the abb^ Chaulieu. The duchess is said, but chiefly 
on the waiting-kdy’s own authority, to have been not a little 
jealous of her attendant. E^ugh, however, is known of the 
duchess’s imperious and capricious temper to make it improb- 
able that her service was agreeable. Mile Delaunay^ however, 
enjoyed a large shaire of her confidence and had a considerable 
share in drawing up the Mimoife des prinkes legitimes which 
demanded the meeting of the states-gcaieral. . She was implicated 
in the affair of the Celkmareiccmspiracy^ and was sent in ijxS 
to the Bastille, where she remained for tfwo ycars. Even here, 
however, «he made conquests, though she was far from beautiful. 
Her own account of her love lor her feHofw-prisooer,, the chevalier 
du,M6nil,and of the passion of the chevalier de Maiaonrouge, 
her gaoler, 'Ibr her, is justly famous*: She returned on her 
liberation to the service of the duchess,, who showed m mtitude 
for .the devotion, ^ipproaching the heehiu, .that ,Mlk Delaunay 
shown in hm ejause^ She received Ao promotioni and ism 
had tofeilffltheweariaoiimdutiesof awaitHig-maidi She refused, 
it iasaid,.An*!i Da<3iec, tjie. widower of AWifamope famousithan 
himself/ add in; Z7435, beingrthcn.moreithsitt fjfty/imarried to 
Rai:ou ;de Staal. Her dissatitefinetion iiTkh Jitor had<be-^ 

comeiso evidenttot to duchess, afraid iof<l«fing heri8^ 

arre^ to^maniege tp.g*v»;M»e 

to tow of her promotion to be> Mian, equality with to ledimi 

of the court. - On this footing she remained a memblsr oito 


household. It was at this time that she be^^^ thftltoid*%nd 
correspondent of Mme du Deffand. She died at GoHneyfllki^ 
on the 15th of June 1750. Her Minunres appeared toUt five 
years later, and have often been reprinted, both separat^ and 
in collections of the memoirs of the 17th and 18th centuries; to 
both of which the author belonged both in style and dKaroctW. 
She has much of the frankness and seductive veive of Mme 
de S^vign^ and her contemporaries, but more than a little alloyed 
with the sensibiM of a later time. It may be doubted whether 
she does not somewhat exaggerate the discomlorts of' her 
position and her sense of them. In her lack of iflurions She was 
a child of the 18th century. Saint e-Beuve says that tfie most 
fit time for the reading of the Mimoires is the late antumnVunder 
the trees of Novembw. But her book is an extremely 'astoing 
one to read, as well as not a little instructive. The humours 
of the “ court of Sceaux” are depicted as hardly krty other 
society of the kind has fever 'been. “ Dans ce* art enjOue'de 
raconter,” says Sainte-Beuvfe; ” Madame de Staol est dassiqufe.” 

Besides her Mimoires Mme de Staal left two excellent short 
comedies, performed at the court of Sceaux, and some letters, the 
answers to which are in some cases extant, show, as well as the 
references of contemporaries, that the writer did nQt,a:Mgwate 
her own charm. Her Mlmoires were trdnslated by S. Bathurst 
(1877) and by C. H. BeU (1892). See the edition (1877) of her 
Mdmoires by M. de Lescute. ^ ' 


STABIAE, an ancient town of Caxnpama, Italy, on the feOast 
at the east extremity of the Gulf of Naples (mod. COstefitmi- 
mare di Stabia)L It was dependent upon Nuceria A^tfeTna 
(q.v.) until it joined the revolt against Rome in the Sockl Wsar 
(90 B.C.). In 89 it was taken and destroyed by Sulla, emd 'its 
territory given to Nuceria as a reward for fidelity to Remci. The 
place, however, continued to be visited for its natural beauties, 
its mineral springs and its pure miOc. Remfulfs of fine villas 
have been found about half a mile to the east of the modern 
town, and also the remains of a tem^lo to the genius Of 
which no doubt occupied the same site as it had donte ’In'Oscan 
times. None of these remains is now visible^ Use tbwn whs 
destroyed by the eruption of a.d. 79 (in which the elder Plmy 
met his death), but was soon rebuilt on the site now occupied 
by the modem Castellaimmare. Above the town on the^east te 
the Mons Lactarius (from lac^ milk). Here took plao^ the^battle 
between Narses and Teias in a.d. 553, which put an end to the 
Gothic domination in Italy.’ , . ( ' 

See M. Ruggiero, Scavi di Stabiq del al /7£y (Nap^^Bi) ; 
J. Beloch, Campanien, 2hd ed. p. 248 sqq. (Bresku, 

STABLE, a building in which horses are kept, inchiidmg tiie 
stall in which they stand, furnished with mato^ ond'rajijk, ^ 
room in which the harness Is kq^t and kttei^oed th,; to 
which the hay and com are stored, and other 
(See Horse.) This is the current Usage, Ijwt to Wdlrd was 
formerly applied, as was the 
place (from stare, to stand), to a staQ Or enck“^ 
of domestic animals, coiws, shocp, &c. the ^ ^ 
meaning firmly established, comes . directly fmm liatin , 
also from sfare, to stand. t \i 

fiTADR, RBBIIBARD (1843^^906), Gennkn fxom^t 
lo^an, was born on to izth of May ki 

Thuringia. He Studied at I^eJpag and Beto, arid lAibtoe 6f 
time became <1875) profeaWr qrdiriari^s’ Oriefej a 

member Of Fran* 

adherent of to newest briticafiictok In itSSr'&e fotimjed to 
ZkiischHft fur dJttesidsnmiUehe " 

to edit; and his'critic^ histotV __ 
hrael, 2 Vols., iW7-^i888; vol. 

Holtzriiknii) xriade Ifert vwy ri 

Siegfried* he has revised and.editeq^to'"Htoew lexieon/J?to. 
am ^ V 

womViriplude die dti 
m^.dem T^ie 
{yoL ii, iB'j^^ AusgmdhXie 


‘'khdwtt.’ 




(zSooi rind BibUsehe TJmieeie lies (to$; 

• JI V . 


See O. Pfleiderer, Devehpmetii of Theology (iSgc^, 



7:50 STADE—STAEL 

, .mrADISf a tQW9 ; Geqnany in the ^ssian province of 
HanoviBT^sitiiiatiQd ton the navigable Scbwinge, m. above its 
confliienpe Elbe^ aoin. N^W. ojf Hamburg on the railway 

to Cnxlu^yfru liPop. (1905}, lofisi* It carries on a number of 
3 ina]}r manufactures and has some shippuig trade, chiefly with 
HainbuiFg^but the rise of Harbuirg has deposed it from its former 
positipn as the chief port of Hanover. In the neighbourhood 
are deposits of gypsum and salt. The fortifications, erected in 
Xi75Si'and strengthened in r 3 i 6 , were demolished in i88s. 

, , According to> the legend, .Stade was the oldest town of the 
^ons and . was built In 3s i b.c. Historically it cannot be 
traced farther back than the loth century, when it was the capital 
of a line of countt. In the 13th century it passed to the arch- 
bishopric of Bremen. Subsequently entering the Hanseatic 
League, it rpse to some commercial importance.^ In 1648 Stade 
became the icapital of the principality of Bremen under the 
Swedesj.and in 1,7x9 it was ceded to Hanover, the fate of which it 
has since sharedt The Prussians occupied it without resistance 
in 186^. 

See lobelmann and Wittpennig, Gisckkhta der Stadi Stade (Stade, 
189S).. 

8TiU)10H, JOHANN PHIUPP KANL JOSEPH (1763-1824X 
Austrian statesman, entered the diplomatic service and rose 
early to a high position. In 1790-1793 he was ambassador in 
London. After epnie years of retirement he was entrusted 
(tSpo) with a mission to the Prussian court, where he endea- 
VQur(^,m vain to effect an alliance with Austria. He had 
greater succensias .envoy at St Petersburg, where he played a 
large part in the formation of the third coalition against 
1 ^ 4 poleon (1805). .Notwithstanding the failure of this alliance 
he was made lomign minister, and in conjunction with the 
archduke Charles pursued a policy of quiet preparation for a 
iffesh trial of . strength with Kance. In 1808 he abandoned 
th^iPpbay of. /procrastination, and. with the help of Metternich 
.hastened the outbreak, of a new war. The unfortunate results 
the^Ampaign of 1809 oompelled his resignation, but in 2813 
ha !was commissioned to negotiate the (convention wliich finally 
-overthrew Napoleon^ The last ten years of his life were spent 
in a Strenuous land partly , successful attempt to reorganize the 
disordered finances of hiS epuntary, 

. I < See Am £uer, Jedwe dsU¥feichisoh»r Pitik, iSoi^rero (Leipzig, 

1877J; Die Finaneen Oesterreichs im 19 Jahrhundavt (Prague, 
1877); Krony ^ Zur Qeschichte Oesterfeichs, ly^sh-iSid (Gotha, 1886). 

of this Greek name for a standard 
qf JcqglJ), a,^ta4^ roo.^yija/ ^about d,fu> or i fathom) «= 6 
(zgQ Gry..abput Bng.it«), eqiuvc^ to about 6 q6 
gp^eigh^h pfthe.Koman mile, it is often 
translatf^ ^ V couple for the loot-race at Olympia 

ip lap^b^ and hence thq n^e was 
^yan {tp the<Grm^o^-r^^ the amphitheatre in which 
the to pk (aea.fisMBSj 

(Pu* stadhauder^ a or representa- 

tive), a^ U^e ^hi^^nM^trato,!;^ seyen states which 

formed tne United Netherlands by thg nmon of Utrecht in 
11579 - Uough 

W not. the 

gpyeip^pr pf ifrn; ?IW ? m thp.ftpnsaof aplace or 

tofp,, . He , WAS. >4, tte Atasd, of Jhc , sovereign, 
pi tW^edfU^tp.iLa^^by^ 

IS. a ^jpTP^msiilaiusy md 
\%wy 4 a delegate, 

from PhUip ,11. 

of ririits irom 
&e of<|tpnuh4y,(^^ 

1 !;ha£tf 4 dMhe^es l^derrBblw^ aa ancient iiopott 
upon all gppdp camgd «P thp ^tlfer© toyied at tho.viHi^e of 

IBnunahausen, at nw mouthoi thp $ch.Wingj^\ The^ wee abolished 

by tbe Sw^a 

and GabAraMd ' The^tes f6s^^ hythe 

^tiada (aE\iia«llaW’Ssid\in^'.t^ were^redeeihed) 

Hamburg and GriA paid more ma a l^d of w 

redemption money* . f * \ *1 
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houder {^sed from being the representative of an absent sove- 
reign prince and became the chief magistrate of the states in 
whom the sovereignty resided. Six of t^e seven states forming 
the confederation of the United Netherlands took as their 
stadtholder William of Orange-Nassau, called the Silent/’ and 
his descendants during three generations. The seventh, 
Friesland, had for stadtholder William's brother, John “the 
Old," and his descendants. The younger line became stadt- 
holders of the other states after the extinction of the elder; and 
were the ancestors of the present royal family of the Nethertods. 
Though the stadtholders of the house of Orange-Nassau were of 
princely rank and intermarried with the royal families of Europe, 
they were not sovereign princes. They exercised large admini- 
strative powers, and commanded the land and sea forces, but it 
was with delegated authority given them by each state in 
domestic affairs, and by the states-gencral of the confederation 
in all common and foreign affairs. The states-general and some 
of the individual states not only claimed but exercised the right 
of suspending the stadtholdership, as for instance after the death 
of Willie II., 1650, and of William 111 ., 1702, 

STAEL, MADAME DE. Anne Louise Germaine Necker, 
Baronne de Stakl-Holstein (1766-1817), French novelist 
and miscellaneous writer, was born at Paris on the 22nd of April 
1766. Her father Was the famous financier Necker, her mother 
Suzanne Curchod, almost equally famous as the early love of 
Gibbon, .as the wife of Necker himself, and as the mistress of 
one of the most popular salons of Paris. Between mother 
and daughter there was, however, little sympathy. Mme 
Necker, despite her talents, her beauty and her fondness for 
philosophe society, was strictly decorous, somewhat reserved, 
and disposed to carry out in her daughter’s case the rigorous 
discipline of her own childhood. The future Mme de Stael 
was from her earliest years a romp, a coquette, and passionately 
desirous of prominence and attention. There seems moreover 
to have been a sort of rivalry between mother and daughter for 
the chief place in Nedker's affections, and it is not probable that 
the daughter's love for her mother was increased by the ccmscious- 
nessof her own inferiority in personal charms. Mme Necker 
was of a most refined th^gh somewhat lackadaisical style of 
beauty, while her daughter was a plain child and a plainer woman 
whose sole attractions were large and striking eyes and a buxom 
figure. She was, however, a child of unusual intellectual -power, 
and' she began very early to write though not to publish. - She 
is said to have written her father a letter on his famous 
Compte-Rendu and other matters when she was not fifteen, and 
to have injured her health by excessive study and intellectual 
excHement. But in reading ^1 the accounts of. Mme de Stall's 
life which come from herseff or her intimate friends, it must be 
carefully rememibered that she was the most distinffuished and 
characteristic product of the period of s$nsibiliU*-^t singular 
fashion of ultrarsentboent which -required that bo<^ men and 
women, but especiallly ‘women, should be always palpitatsiig with 
excitement, steeped in melancholy, >or dissedved in tears. Still, 
there is no doubt that her fathei^B dismissal from the ministry, 
which followed the presentation of ^t Compie^ and the oonse- 
quentremovaJ of the family firom the busy lifb ol Paris, were bene- 
ficial to her. During past >df the -next fW yekrs diey resided at 
(Doppet, her father's estate 4m the lake lef Geneva, which she 
hers^ made famous; Bfit^oth^ parts were^sp^t in tFaveUkig 
about, thiefly in the aouth df loanee.. They retiirnfd to Paris, 
OF at least to Its iieighboiirtido(L in' 1785, and Mllei Necker 
resumed Ikerary a mboettaiiMous kind^^ a 

novel, i^^tV/pririted^ihi t78&; nndl a tragedy. ^sy, 

publimd in 1^90. i It beoaini^tosiiver, a question of mahying 
her. Her ‘ want* of iMttuty ^c^tiopeiiiaa^ by tier lortane. 
But -hier jparents said^tO )hiriae tb faeriihariytng a 

Bihmiaii uitholid/ whkii;^^infiPridice;^ c^sidem^^^ ^Ihnided her 
ch<fiie. Themis a Idgend^thit Wfilisatt K^ 
ol^>her; the'somorilhrtiimdmmis ikdierbf MBe d^ 

; Qttibdl;, a d^dd-heaitod^xnbifib of aome utem:/ cerih% 
her! -addr^gieb.' Biit ‘|lker> finally ! xnAitied Eriei Mk^us, Boron 
ol StodMBolitein, ^who was first -in atiath^ of me Swddiih 
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legation^ and then minister. For a great heiress and a very I 
ambitious girl the marriage scarcely seemed brilliant^ fot Stael I 
had no fortune and no very great personal distinction. •A singular I 
series of negotiations, however, secured from the king of Sweden 
a promise of the aml^adorship for twelve years and a pension I 
in case of its withdrawal, and the marriage took place on the | 
14th of January 1786. The husband was thirty-seven, the 
wife twenty. Mme de Stael was accused of extravagance, and 
latterly anamicableseparation of goods had to beeffected between 
the pair. But this was a mere legal formality, and on the whole 
the marriage seems to have met the views of both parties, 
neither of whom had any affection for the other. They had three i 
children; there was no scandal between them; the baron obtained 
money and the lady obtained, as a guaranteed ambassadress 
of a foreign power of consideration, a much higher position at 
court and in society than she could have secured by marrying 
almost any Frenchman, without the inconveniences which might 
have been cxpefcted had she married a Frenchman superior to 
herself in rank. Mme de StaSl was not a persona grata at 
court, but she seems to have played the part of ambassadress, 
as she played most parts, in a rather noisy and exaggerated 
manner, but not ill. Then in 1 788 she app^red as an author 
under her own name {Sophie had been already published, but 
anonymously) with some Lettres sur J, J, Rousseau, a fervid 
panegyric showing a good deal of talent but no power of criticism. 
She was at this time, and indeed generally, enthusiastic for a 
mixture of Rousseauism and constitutionalism in politics. She 
exulted in the meeting of the states-general, and most of all 
when her father, after being driven to Bnissels by a state 
intrigue, was once more recalled and triumphally escorted into 
Paris« Every one knows what followed. Her first child, a 
boy, was bom the week before Nccker finally left France in 
unpopularity and disgrace; and the increasing disturbances of 
the Revolution made het privileges as ambassadress very 
important safeguards. She visited Coppet once or twice, but 
for the most part in the early days of the revolutionary period 
she was in Paris taking an interest and, as she thought, a part 
in the councils and efforts of the Moderates. At last, the day 
before the September massacres, she fled, befriended by Manuel 
and T^dlien. Her own account of her escape is, as usual, so 
florid that it provokes the question whether she was really in 
any danger. Directly it does not seem that she was; but she 
had generously strained the privileges of the embassy to protect 
some tl^eatened ftiends, and this was a serious matter. 

She betook herself to Coppet, and there gathered round her a 
Considerable number of friends and f ello\i^ref ugees, the be^nning 
of the quasi-court whidi at intervals during the next five-and- 
twenty years made the place so fatnous. In 1793, however, she 
made h vi^h df some length to England, and established herself 
at Mickleha^ in Suri^ as the centre of the Moderate Liberal 
emigrants — Tajleyrand, NarbOnne, Jaucotirt and others. 
There W 'not a little scanc^ about her relations with Narbonne ; 
and this li^:^haxn sojourn fthe detads of which are known 
from, aiiion^ Other soupces, tnO letters of Fanny Burney) has 
never beett altogether satisfactorily accounted for. In the 
suxhfliefshe retur^ to Coppet and wrote a pamphlet 
sUr U ptbeh de la reine) on the queen’s execution;; Tne next 
Veaiir’her^ mother died, and the fsdl of F^obespiette opened the 
baclt to Paris. M. de Stail (vdmse Jifnssnph had been in 
imd himself in Helipad fot thtee, Ttes accredited 

te' tfo'Frdiiph tepuhlic by theteg^ of Swen ; his iiwfe'TeOl^ed 
W aid w a time yru'cb^iciious in the thdtley luid 
eccefltWC sddeiy' ‘Of the Directory; She ajso’ phWlshed levertil 

iikihkofU hfiOo): y^ 

thht Midi' ^e' Stiil was *W chief politJciif ' Nar* 

bohhO^&' biade hed by 

shOitet ttiisUi^COp^ iti x t^;and who hedatery 
Wttte she Hftd Oyer hJb; 

to Bohap^. Ho* 

1 mo^te public ^ a Ooteititutioiial 


monarchy was quite sincere; and, even if it had not been so, 
her own character and Napoleon’s were too much alike in some 
points to admit of their getting on together. For soihe years, 
however, she was able to alternate between Coppet %hd Bsris 
without difficulty, though not without knowing that the First 
Consul disliked her. In 1 797 she, as above mentioned, separated 
formally from her husband, hi 1799 he was recalled by the 
king of Sweden, and in 180a he died, duly attended by her. 
Besides the eldest son Auguste Louis, they had two other children 
—a son Albert, and a dat^ht^ Albertine, who afterwards became 
the cluchesse de Broglie. 

The exact date of the b^inning of what Mme de Staei’s 
admirers i^l her duel with Napoleon is not easy to determine. 
Judging from the title of her Wk Dix annSes ^exU, it should 
be put at 1804; judging from the time at which it became pretty 
clear that the first man in Fiance and she who wished to Ite Idie 
first woman in France were not likely to get on together, it might 
be put several years earlier. The whole question of this duel, 
however, requires consideration frwn the point of view of common 
sense. It displeased Napoleon no doubt that Mme de Sta8l 
should show herself recalcitrant to his influence. But it probably 
pleased Mme de StaCl to quite an equal degree that Napoleon 
should apparently put fortii his power to crush her and fail. 
Both personages had a curious toudi of chadatanerie. If Mme 
de Stael had really desired to take up her parable a^inst 
Napoleon seriously, she need only have established herself in 
England at the peace of Amiens. But She lingered on at Coppet, 
constantly hankering aittf Paris, and acknowledging the 
hankering quite honestly. In 1 80s she published the first of 
her really noteworthy bo6ks> the novel of DdMne, in which 
the ** femme incompnse ** was in a manner introduced to FVench 
literature, and in which she herself and not a few Of her intimites 
appeared in transparent disguise. In the autumh of 1863 she 
returned to Paris. Whether, if she had not displayed such 
extraordinary anxiety not to be exiled, Napoleon weuM have 
exiled her remains a question ; but, as she begim at once appealing 
to all sorts of persons to protect her, he seezns to have mought 
it better that she should not be protected. She was directed not 
to reside within forty leagues of Paris, and alter jxmsxderable 
delay she determined to go to Germany. She journeyed, in 
company with Constant, by Mete and Frankfort to Weimar, 
and arrived there m December. There she stayed during the 
winter and then went to Berlin, where she made the ac^amtonce 
of August Wilhelm Schlegel, who afterwards became one of her 
intimates at Coppet. Thence she travelled to Vienna, ‘where, 
in April, the news of her father’s dat^crous ill^ss atid 
shortfy of his death (April 8) reached her. She tethmtd tb 
Coppet, and found herself its wealthy and ihd^ndbht ifiistress, 
but her sorrow for her father was deep and ceriainly sincere^ 
She spent ^e summer at the chfiteau with a brilliant company; 
in the autumn she journeyed to'ltaly accompe^ed by Swage} 
and Sismondi, and there gatheited the materiaia pF her most 
famous work, Corinne. She retUTnbd b the summer of 1805. and 
spent neariy a year in writing CtfnnHe^ in t8o6 she biw the 
decreeof exile and lived for a time undisturbed near Paris. In 
1867 CsnfM; t%e first aesdietic romance not writ^ in Geriaan, 
appUred. It ii b fact, what it was described as Bejng at the 
uma of its appearance, ** a pfcthiteque toUt touched ^ the fprm 
of a novei.’^ The publication was talten as a ti^opihder of her 
existence, and t!he ^tce of tiie empire sent hPr hau to Coppet; 
She stayed there as usual for the siimmte, ifid then out once 
motefor Germany, visiting Maida,FrankfPrt^B(tt^to Vfentte. 

She was again at m the summer of W8 (in which yeeH 
Constant moke withner, sObsequ^tly ihlhriyihjit * lady) 

U took her 

thonfhote of^hewt two did hottifavel 

ttuA m fa* ftbte her ojm houjte. ^ ^ 

lerich ^ 

de kef dketmmp tb pdbiyi 'Ds I 

bensot^ i^cn this erih 
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•ecret A nan le» tyrannical ot less meanspirited than Nap^ 

teon would of oqunie have let her alont, but Napoleon 
Napoleon, Md she^rfec^y well knew Jiim. The reply to her 
letter was tl^ condemnation of the whole edition of her bwk 
(ten tiiousand copies) as « not French,” and her own exile, not 
as befm to a certain distance from Paris, but from France 
“fOf|euier» The act was unquestionably one of odious tyranny 
but It M impossible not to sfik why she had put herself withm 
reach of it when her fortune enabled her to reside anywhere and 
to publish what she pleased. She retired oooe more to Coppet 
where she was not at first interfered with, and she found 
solation in a young officer of Swiss origm named Rocca, twenty- 
toee years her junior, whom she married privately in i8ii. 
^e mtirwcy of their relations could escape no one at Coppet, 
but the fact of the marriage (which seems to have been happy 
enough) was not certainly known till after her death. 

Tto operations of the imperial police in regard to Mme de 
btael are rat^ obscure, She was at first left undisturbed, but 
by dc^ the ch&teau itself became taboo, and her visitors 
found then^ves punished heavily. Mathieu de Montmorency 
and ^e Richer were exUed for the crime of seeing her: 
and she at ]^t began to think of doing what she ought to have 
done years before and withdrawing herself entirely from Napo- 
leon s sphere. In the complete subjection of the Continent 
which preceded the Russian War this was not so easy as it would 
have be® earlier, and she remained at home during the winter of 
i8xi, wntmg and planning. On the sjrd of May she left Coppet 
almost ^retly, and journeyed by Bern, Innsbruck and s 2 z- 
Duig to Vienna. There she obtained an Austrian passport to the 
frontierp ^d after some fears and trouble^ receiving a Russian 
pwport she at last escaped from the dungeon of 

She journeyed slowly through Russia and Finland to Sweden, 
mwng Mme stay at St Petersburg, spent the winter in Stock- 
noun, and then set out for England. Here she received a brilliant 
n^ptwi much lionized during the season of 1813. 

pe published Dt f AUemapu in the autumn, was saddened 
y th e death of her SMond son Albert, who had entered the 
oweduffi aroy md fell in a duel brought on by gambling, under- 

T • ^ttW?^*****^ ^ franfodse, and when 

^uis XVIII. had been restored returned to Paris. She was in 
Pans when the news of Napoleon’s landing arrived and at once 
flea to^|)pet, but a singular story, much discussed, is current 
of to having approved Napoleon’s return. There is no direct 
evidence of it;, but the conduct of her close ally Constant may be 
quo^ m Its support, and it is certain that she had no affection 
for the ^rbems. In October, after Waterloo, she set out for 
Itely, not only forthe health but for that 

« her sec^ busbtod, Rocca, who was dying of consumption. 

daughter married Duke Victor de BrpgEe on the aoth of 
rebn^ 1816,, a^ and became the wife and mother of 

French stab^men of distinction. The whole family returned to 

frequently visited Mme de 
Stad Uiere. D^ite her mcieasing ill-health slie returned to 
Pfcns the wmtw of rSifi-iSxy, and her salon was much 
already become confined to her room, 
“■ "f 2 ? on the 14th <rf July, and Rocca 

UTOved her little more Ito ant nionths. 

|{^ de Stag) pccupjes a smgulw positian in French 

utott^ The menxrf her own tune exalted her to the skies, 

•pa im nmt extravagant;, estiinates of her (as “ the greatest 
wwnm^hteraiy histoiy,” as the '‘ioimdress of the lomantic 
. “weme^ « representing “ideas,” wbilt) to contempoiary 
Chatea ubtj^ only represented wqids, colours, and images, 
and so f<^)to to^be foqnd in minor histories of literature, 
to ffio 0 ^ B)|i4 It is a^nmle^ iffiat she was soon very 
^ %ofTO^:WitCT of ,sucb,eiainence is so rarely 
SSi destitute of .the tnlwte of pew and 

•®<Wfy^)toiiidant docaiperita in the hsnds of 
of Bwlie and &ussonvi]le, have 


lite^ merit Nor, when the life and works are examined is the 
negltomthout excuse. Her books are seen to be in laige part 
merely clever reflections of othw people’s views or views cuirmt 

at the time. The smtimentality of to sentiment and the florid 

magmloquence of her style equally disgust the xeadex. .But to 

highest degree unfair. Mnw de 
Stael s faults are great; her style is of an age, not for all time: 
to ideas are mostly second-hand and frequently superficial. 
But nothing mve a veiy great talent could have shown itself so 
receptive. Take away her assiduous frequentation of society, 
from the later philosophe coteries to the age of Byron— tak ' 
away the influence of Constant and Schlegel and her other 
literary friends — and probably little of her will remain. But 
to have caught from all sides in this manner the floating 
notions of society and of individuals, to reflect them with such 
wgour Md clearness, is not anybody’s task. Her two best 
books, Cortnw and De VAUemagne, are in all probability almost 
wholly unorigmal, a little sentiment in the first and a little 
const^utionalism in the second being all that she can claim. 
Bnt Corinne is still a very remarkable exposition of a certain 
kind of aestheticism, while De VAllemagne is still perhaps the 
most remarkable account of one country, by a native and 
inhabitant of another, which exists in literature. 

c^teiJ tho complete works 
ot nis mother m seventeen volumes (Paris. 1820-ifci^ with a 
notice by Ltoe Necker de Saussure, and tke edition was after- 
wds republished m a compacter form, and, supplemented by some 
tni^ies, is still oWmable in three volumes, larire 8vo 
(Didot). C^iddr^m ^ the Dix anndes d*exU had been 
pubhslwd after Mme de Stafils death. Some LeUres inidites to 
Meister wt^ published m 1903. There is no recent reissue of 
Wxiole. and the minor works have nrvf Kaavi 



A — separate vm aauim uc 01 _ _ 

Cp^t and Its society, besides those of MM. Caro ud Othenin 
d Haussonv^e, may be mentioned tho capital work of A. Sorol in 
the ^ands ^rtvatfu frat^is. In English there are biographies by 
A. Stevens (London, 1880) and Lady Blonnerhasset (t8^). ^(G. Sa.) 


STAFF ( 0 . Eng. s^; cf. Du. sta/, Ger. Stab, &c.; Icel. sia/r 
me^t also a written letter, and 0 . Eng, siafas, the letters of the 
alphabet; stave,” one of the thin pieces of wood of which a 
cask IS made, is a doublet), a long stick or pole, used either as 
an aid m walking, as a weiq)on as in the old quarternstaff (q,v ) 
or as a symbol of dignity and office, e.g. the pastoral staff (n.vX 
Further the word is applied to the pole on which a flag is hoisted 
md to various measuring surveying instruments. Probably 
from the early use of the word for the letters of the alphabet, 

Stan and its doublet ** stave ” came to be used of a line, 
verse or stanza^ and m musical notation (g'.v.) of the horizontal 
Imes on which notes are placed to indicate the pitch. A par- 
ticular use, perhaps derived from the sense of aid or l5p, 
IS that of a body of assistants, piutipulaily militaiy. 

'Die military staff organization of to-day, with its subdivision 
and specialization, is a modem product. AlUiough generals 
have always prodded themselves with aides-deri»nn) and order- 
hes, the only oflicial correspondii^ to a modem staff officer in a 
i6th or 17th century army was the sergeaht^major-general ” 
or * majoTTgeneral/; in whom was vested the. responsSbility of 
forming the army in battle array and al^o the command of 
the foot. In those di^s armies^ huge and small, were arrayed 
m deep formations and^ occupying but a narrow front both in 
crap and in battle, were easily manageable by oim man and 
his messengers. A Utfle later, bowave^> we find > ^'quarter- 
rawtergeneral ” and his assistants, eba^ with the, duties of 
selecting camps, rewnnoitring tbe CQwntiy and coliecting infor- 
mtion generally.. Tltequartenna«ter*genetelhimscffwBssom^ 
timw uaed, as JMborough .uaed.^fM^ (qjo,), uot 01^ as 
^lef-^f-staff and as quajtenpaste^fsneral in strict sense, 
but also M the genial's authoxiaed tepwentative with detach* 
advanced guneds^ dte^; ^ut there ufEs pa subdivisiDn 
ractions m the modem sente* A staff was^ gmupof^^cew 

atta^d tenjpomrBy to headquai^m and; avaBaUe Jor any 
mission w^ ^mmander, thoi^t fit tp; gxye, wd 
m the hig^lly centwfaed antm-.cif 
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^as regards junior officers) were practically limited to orderly ! 
work and reconnaissance; especially topographical reconnais* I 
sance. Subordinate generals had aides-de-camp only. Apart; | 
then; ton the “ adjutants ” or personal staffs (amongst whom 
must reckoned the commander-in-chief ’s secretary; generally 
a civilian); the staff m the field in Frederick the Great’s day 
was the quartermaster-general’s staff; and it was ^iefly con- 
cerned; both in peace and war; with military engineering duties. 
In the Seven Years* War Frederick’s Q.M.G. staff ' comprised 
two to six officers, usually engineers; and by 1806 the quarter- 
master-general had practically monopolized engineering and 
scientific appointments at headquarters. Summer the staff 
officers devoted to surveying and topographical recoimais- 
sance; winter to the codification of the information obtained. 
None of them were employed or trained with troopS; although 
Frederick the Great sometunes made the quartermaster-general’s 
officers at Berlin do duty with the guards. 

With the French Revolution; however; the organization 
of the staff gradually modified itself to suit the new conditions 
of warfare. The size of armies necessitated subdivision and 
separate staffs for the subordinate leaders, their mobility re- 
duced the importance of minute topographical reconnaissance, 
and the necessity of communicating between the several groups 
of an army produced an increased demand for orderly officers. 
But naturally a fully developed staff system did not spring to 
life iihmediately. Only by degrees were generals evolved who 
could handle large and mobile armies, and the highly gifted 
army leaders who in time appeared, Napoleon of course above 
all; scarcely needed a genend staff. Napoleon had a chief 
of staff; Marshal Berthier, who bore the old title of “ major- 
general/’ but Berthier was practically a chief clerk, a man of 
extraordinary aptitude for business. Berthier’s staff was dis- 
tinctly a mobile war office, and the great captain who needed 
not advice, but obedience, was wont to despatch his orders 
by a crowd of subalterns. The principal contribution, there-* 
fore, made by Napoleon to the development of staff organiza- 
tion was ^c thorough establishment of the principle of corps 
and divisional autonomy. Corps and divisions to be self- 
contained required, and they were furnished with, their own 
staffs. The old type of quartermaster,” whose **<»stra- 
metation ” and engineering science had been essential in the 
days of rigid indivisible armies, disappeared and gave way 
to a type of staff officer whose duty was to translate^ his chief’s i 
generm instructions (other than those delivered in the field 
by the gallopers of the personal staff) into orders for the 
various subondinate commanders. The general staff officer’s 
functions as strategical assistant to his chief were non-ekistent. | 
This tystem worked satisfactorily in the main while Berthier 
was at rile head of the central office, somewhat less satisfactorily 
in the Waterloo campaign when Marshal Soult occupied his place, 
and worst of all it worked in various wars of the 19th cen^ry 
in which the self-contained great general was not forthcoming. 
The general staff became a mere bureau, divorced from the 
army. Thus on the French side in 1870 Marshal Baaaine so 
far distrusted his general staff that he forbade it to appear on ; 
the battlefidd; and worked the army almost wholly b^ m^s of ' 
hi^ personal staff. Thus rite latter, the mere mouthplm of the 
mai%]^, issued ricetchy stratepoal orders for rhovements, and 
so reduced the rate of maichnff of the army to five or six 
miles a ^y; while riie foitnar, kept in the dark by the com- 
xnander-in<mef, issued either ho brdersatall br mrimtjWf^ bad ; 
no reference to riie real oonditioii of affafrs and tbe marshal’s , 
mtentions. The army at large distrusted borii staffs equally* ; 

The Prussian general staff was as difftot ton this sriiff q! ! 
bureaucrats and amateurs as day frpm hij^. < bef^’ 
1806 IIa88enbach(g.v.) had added riieprepaiatien b! stmtoU . 
plans to the work of (hequaiteimastei^geiieeal^S st^ obtammg 
thus at rite expense 0! to Mjutant-guieral^s ride to powers 
of a {jeneral Sto ^ ^ mbderii sense. That be wail iilcapable 
of usfrg these ixrws is town tly to pouinhil htstp^ 
Jena. But anotte qtiartermasfeeivgeiieial in ' to 


Schamhorst (9.0*), took up his work and in a very different 
imirit. In Schamhorst’s tint ixlstructions of x8o8 it was laid 
down that an accurate knowledge >of troops and a generd know- 
ledge of country were essential to a staff officer who was to be 
practised in exercises with troops and also in surveying. Scham- 
horst, moreover, distributed^enetal staff officers m peace to 
to provincial commands. The business-like habits which he 
instilled into his pupfis, and their dose touch with comman- 
ders and treiops, b^;an a tradition 0! efficient and accurate 
staff work in to field, work in which to previous Prussian 
staff (and indeed all contempoiaiy staffs except Napoleon’s) 
had f^led. Thus it was that although to battle of Gravelotte- 
Saint-Frivat’ was fought on the German side by over aoo,ooo 
men and in two or three distmet phases with little central 
direction, and, moreover, was not finished until after dark, 
Moltke had in his hands at dawn next mommg a complete 
account of to events of the battle, and of the losses and con- 
dition of the troops of each corps. This was to fruit not only 
of methodical training m the theory of staff duties but of 
constant practice with troops in field manoeuvres. 

Another veiy important feature of to Schamhorst system 
was the periodical return of all general staff officers to regimental 
duty. This indeed has often been corwidered the keynote of 
efficiency. It did not at first meet with universal apprsjyal, 
but, like so many other military institutions in Prussia, fihan- 
dal considerations helped to ensure its retention until its in- 
trinsic merits were proved in war. Just as the army was 
kept at a low peace effective and augmented on mot^ation 
from a numerous reserve, so to Staffs were small in peace, but 
as many officers as posrible were passed through them so as 
to form a staff reserve within to regimental strength of to 


army. 

But above all, to circulation of staff officers made it possible 
to educate the regimental officer in to approved doctrines of 
strategy and tactics. ” Unity of doctrine meant that instead 
of the complicated instmetions hitherto issued for any operation, 
a brief note or even a hint was sufficient. In an army with a 

doarine ” all ranks from general to subaltern speak the same 
language and use the same term in the same sense. There 
must ^ways be shades of interpretation, varying with the 
individual officer, as was notably to case in all that Trince 
Frederick Charles and Blumenthal did in execution of Moltke’s 
” directives ” in x866 and 1870. But the general lines of action 
in such an army are thoroughly fixed. 

A further consequence of to new conception of staff work 
was an enormous increase in to ” discretionary ” powers of all 
officers. If there is to be one and only one doctrine, that doctrine 
must be romp^ensive and elastic, and educaticxi in it must 
consist chiefly in applying to gen^ principle to to specific 
case. Thence it was not a long step to to notion that an officer 
could disregard a superior’s orders if to situation on which 
they were based was wrongly conceived or had changed in the 
meantime* For to test oi such independent action is that the 
** inferior riidtild be conscientiously satisfied that the superior, 
in his place, would act as he himself proposes to do,” and this, 
of qota^ is to very purpose of unity of doctrine. The exetxuse 
of iziitiative was pi^liarly useful and necessary in to case of 
the staff ofiker. He copld not only disob^ superior orders, 
but give ureters in to name of superior authority. He was 
better able than any other person to say, not only what 
action the Field Service Regulations laid down g^er^y for 
surii problrins as that in hand, but also what solution his own 
general^ possessing betterinformation thaathe regimentaloffioers, 
would adopt if present. The latitude in ftis rebpect accorded 
to German staff officers as wril as to cominander^ia a 

most tbilciiig ^enomenon of the war of 1870 (r.g. CoIoqii^ vpn 
Caprivi before Yionville and Cobmel yon der Esch at Wdirth. 


anie resull of unity of doctraie, ton, was riwt>a plN^ly 
qualifi^ dfidu* coUM^ a ritot^te fex h»' aru) 
ri)i^,,to,ordeni which he gav^ in that oh^ 

evmiby uffiem higher in tok riian^ to theoito. 

Tins owing to to peculiar cfrcutottUices 'Hie 
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Gerxnan army^ was (hirried to an extreme in the case of the 
chiefs of sta£[« Moltke himself was a chief of staff, the king^ 
although more experienced than any officer in hie army, deli- 
berately accepting Moltke’s guidance and assuming the respon- 
sibility for the orders that Mo^e issued in his name. On several 
occasiooB the king indMd formed a different oondusion from 
Moltki^a and gave his orders accordingly, but these were 
exoq>tions. The effect of this, however, is not to derive or 
to relieve the actual commander from the responsibility for 
the results of his action, whether that action was suggest^ by 
his own brain or by his staff officer’s. Such an arrangement 
depends moreover on mutual confidence. The self-sufficing 
^reat commander does not need a Moltke, an average general 
is wholly ruled by his mentor; and between these two extremes 
the influence of the chief of staff varies according to circum- 
stances and the character of the ^eial. In the German 
armies of 1870, for exampde, the chief staff officer was in one 
case the reflector of his cmef ’s views, in another he was the real 
army commander, in a third the characters of the two men 
were opposed in an almost paralysing equilibrium, while in a 
fourth the staff officer’s business was to soothe and encourage an 
angry and disheartened commander and at the some time to 
“ keep him straight.” 

This deUcate adjustment is a necessary result of the absorp- 
tion— inevitable under modern conditions of war— of strategical 
and even tectical funcUons by the general staff. The serious 
risks of disunion within the headquarters-<-and 1870 proves 
that even ” unity of doctrine ” does not altogether eliminate 
this disunion^has to be faced, and is best insur^ against by the 
selection of officers appropriate to each other. The imagina- 
tion and technique of Hess supplemented the vigorous common- 
sense of Radetzky; Bliichcr, with the single supreme military 
quality of character, could leave all the brain- work to his Gneis- 
enau. But usually, unless other than purely military considera- 
tions determine the selection of the gcneral-in-chief (in which 
case he con make the best soldier in the army — ^irrespective 
of seniority-^-his adviser), smooth and efficient working is 
best secured when the general and his chief of staff possess 
the same military qualities in different balance, each compen- 
sating the pther’s weaknesses and deriving strength from the 
other’s good qualities. In the Prussian account of the war 
of 1859 Moltke writes 

f* Great capt^ns have no need of counsel. They study the ques- 
tbns which arise, and decide them, and their entoufags has only 
to execute their decisions. But such generals are stars of the first 
ma|;nitude, who scarcely appear emee in a century. In the great 
majority of cases the leader of the army cannot do without advice. 
This advice may be the outcome of the deliberations of a small 
number of qualified men. But within this small number one and 
only one opinion must prevaiL Tlie organization of the military 
lucKarchy must ensure sucjordination even in thought, and give the 
rbht and duty of presenting a single opinion for the examination 
of tiie genenu 4 n-ciuef to one man, and one only. He will be 
appointed, not by eenlority, but by reason of the confidence he 
inspires. The general^in-cniof wili always have, ae compared with 
his adviser, the infinitely weightier merit of having assumed the 
responsibility of executing what he advises,” 


Hius the chifif of general staff is defined in the British 
P^ield Service Regulations as the general’s ** eesponsible adviser 
.on all nwttere affeedng military operations, through whom 
he exercises bis functions of command and by whom ail orders 

S hy him wiU be signed.” 

in ihs Fis2^.— 4he manifold duties easratiai and 
tal to oommandhig and administering an army, Which the 
general performs, as above defined, through his staff, are in the 
British service classified bmedly Into three heaffings — general staff 
adiutttlt;generaj*s work and quartermaster-general'fl work. 
The immediaty li(Bad of the general staff, and (if the fiener^ deleglates 
the duty) the impervisinit authority dyer the other maiffs, is the chief 
of the general' mff. The Uxfic between the ermy and the in^iecitor- 
genwal or ooiatfoHer of its lines of oommmffoatian is the quatter- 
mw^-gen^. .^detaiB req^ icuJntetion in general 
O-i* ^iopetation ^ t]^t^»me wiu^jTuie adjutant-generafS 

'otM'qvtftai&a^ branch are drafted, by t^^ 

IWMOWhnoe with the ffatml lines laid dOwi !bir the gbnerdl etaff. 

InseiNwl In the orffess lesued by the geneml^ftaff. ‘VBoutiiid'” 
ordera are drafted and issued by the other staffs themselves. 


atudy of propoMd open, 
tions, the fra^g, issue and despatch of the operation wders; Sms 
for movements to the points of concentration and for strategic 
deployment; general allotment of areas for quarters; measures 
ot wduTity; intercommunication; reconnaissance; acquisition, 
collation and distribution of informatioii as to the enemy and the 
country; flags of truce and correspondence with the enemy ; censor- 
smp; provision, distribution and revision of maps; reports and 
despatches relating to opwations; furnishing of the adiutant- 
gener^s Md quartermaster-general's staffs with information as to 
the situation and probable requirements of the troops, and receiv- 
ing from these branches such information as affects the oiieiations 
in prospect. * 

6. Aa/utan^General*s Staff {JPefSonnet). — ^Discipline; application 
of mihtnry law, martial law and international law, both to the 
army and to the civil population of occupied areas; questions of 
promotion, appointments of officers, pay, rewards, enlistments; 
chaplain s services; casualties and invaliding; mediesd and sanitar^^ 
servicess; organization of new corps and drafts: prisoners of war; 
policy routme and interior economy; ceremonial. 

c, Quartermaster-General^s Staff {Matiriel). ^jyistrihntim of camps 
^d quarters within allotted areas ; supplies, equipment and clolli- 
ing (except medical stores); transport by land and sea; railway 
ad wnistration ; remounts; vetcriniiry service; postal service. 

The work of the lower staffs—divisions and brigadcs—is similarly 
subdivided as far as necessary. There are, moreover, the small 
personal staffs (aides^e-camp) of the army and divisional com- 
nianaers. The work of the latter Is not of course as important as 
it WM under the old system, and is partly of a social character 
partly orderly wortc. The headquarters staff of an army of six 
infantry and one cavalry divisions consists of ; Personal Staff, 5 
o^c&&\ General Staff, chief and 10 other officers; Adjutant--General’s 
itiaff, adjutant-general and 4 officers; Qisartermaster-GeneraVs Staff, 
quartermaster-general and 3 officers; attached in various capacities' 
28 officers. 232 non-commissiondd officers and men arc employed 
m the work of headquarters as clerks, printers, cooks, servants, &c. 
The staff of a division consists of : Personal, % aides-de-camp; 
Generai, 3 or 4 officers; Adjutant-General* s, 1 officer; QuartermasUfr- 
GeneraVs,! officer; attached, 8 officers; rank and file attached, 64-*8o 
men. A Wgado staff consists of one general staff officer for opera- 
tions, a brigade major for administration, and one aide-de-camp • 
attached, i office; rank and file, 33-45, 

Staff Duties in Ptfocc,— In modem conditions peace is normal 
and war exceptional; moreover, as between European nations, the 
need of a swift decision of a quarrel is so urgent that immediately 
after mobilization and concentration, if not indeed duiing these 
preliminaries, the decisive action of the war may be begun. Success 
m such a war is the consequence of national spiiit in the first place 
and of the peace training of all ranks in the second. The direction 
and supervision of the latter is the principal duty of a stafl in time 
of peace, and therefore the spedaliaation of staff functions, referred 
to above, in idle three branches of operations, personnel and rnatinel 
18 as well marked in peace as in war. The two latter branches^ 
which are concerned with the maintenance rather than the use of 
an army, are hecessaiily quite as fully occupied in peace as in war 
for the life of the army is uninterrupted. But the general staff *' 
branch would not have enough work to justify a separate existence 
were it not for the fact that qn the battlefield nothing can be reaped 
that has not been sown, hkiwadays^ as the decisive battle immedi- 
qtely follows the concentration Of the armies, the crop that is expected 
to be reaped must be sown in peaca time. To Inis end the modem 
.genetrai staff in peace not only has an existence apart from the 
routine and supply staffs* but, as in war, occupies the first plaice in 
importance. In Great Britain, perhaps more than in wy .other 
state, the functions of traii^g and administration are verV sharply 
differentiated. Each oomxhandef-in^hief of a Ikrge group of garri- 
sons hae under him not only a brigadier-general at the head of the 
general staff, but a major-genenal *Vin charge of administratiQn,” 
who in fill questions of administration is. the of the com- 

niander-in-chiet. The laftw is tiips flee to deypte himself to the 
training of his tto^s, which he carries' out thrpugh the medium of 
his goiml staff omders. > Only those administrative questions that 
involve important decisions come beforfiihsm, the vffiole of the 
routine worJ^ holag qmied o^% in charge of admlnis- 


In the tVar Office; the gi 
liKpem Genkfil Sta», 
of i wWfTi there ie a 
i^\MiHtAry wh^ 

with .impetial (kfence, and oj 
Staff orgafihles' s 

am ^fk, and i^:dfifil» 

ucatiooal issstitittiaasr And 

Sffii* 

'placed the .VVV.V. 
liie a<iminiifidattvel.<wock is 


j^k; under ttiiif 6 i the 
tym three main hfifids; fbr^eadh 
n: aai ” director;” These ore ; 
P^i|iStraftigicia mfitiwq .aenpepted 
ations oyraiBas.are studied., (If) 

^ '^estion# Of org^fizhiibh. 
-JOS' tbef Sfaff’ Gollegei and othqr 

Irbetweea'^tto^ thilBe deparl- 


ments of, orgaitioatiOfi,vmoh^tion 

arrangements, record offices and routine orders, medals, regimental 
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distinctions, titles, 4 tc.; certain sstillery and engines cervices; and 
the large and exceedingly important service of personnel discipline, 
recruituiig, casualties, drafts and reliefs) ; the Quartermaster-GenertU 
(movements and quartering, barracks, raUway* administration, 
mobilisation arrangements for rail and sea transportation ; remounts 
and registration of horses for service in war; Army Service Corps 
work^ induding horse and mechanical transport, vehicles, &c.; 
trainmg of administrative personnel: veterinary duties; provision 
and maintenance of supplies, clbtmng and stores); the Master- 
Gensral e/ the Ordniance (arnmments and weapons of all kinds, 
ammunition and explosive stores, military engineering and fortih- 
cations, barrack and building construction). Blades these tlnee 
dcpartmenis there are the civil departments of the Civil Member of 
the Army Council, under whom, on account of its citizen character, 
has been placed the administration of the Territorial Force, and who 
has further all duties connected with war department lands, roads. 
&9.; and of the Finance Minister, which works out the annual 
estimates, examines financial proposals such as contracts, administers 
the Army Pay Department, and deals with accounts and audits. 

Directly under the Army Council is the department of the Inspector- 
General of the Forces, whose duties are to review and report upon 
the training and efficiency of all troops under the home government, 
the Slate of stores, remounts, &c., with regard to war requirements, 
and the condition of fortifications. 

See Bronsart von Schellendorf, Duties of the General Staff (Eng. 
trana., 1904); Spenser Wilkinson, The Brain of an Army ; British 
official Field Service Regulations (1909), pt. h.* King‘s RemMions, 
and Field Service Pocket Book\ v. lanson, Generalstahsaienss im 
Frieden (1901) ; French official Aide-MSmoire de Vofficier d* 6 iat-major, 

STil^FA (Norse for staff, column, or pillar island), an island 
of the Inner Hebrides, Argyllshire, Scotland, 54 m. W. of Oban 
steamer, about 7 m. from the nearest point of Mull, and 6 m. 
by £. of Iona. It lies almost due north and south, is f m. long 
by about ^ m. wide, is ij m. in circumference, has an area of 71 
acres,and its highest point is 1 35 ft. above sea-l^el. In the north- 
east it shelves to a shore, but otherwise the coast is rugged and 
much indented, numerous caves having been carved out by rain, 
stream and ocean. There is enough grass on the surface tx> feed 
a few cattle, and the island contains a spring, but it is unin- 
habited. During the tourist season it is visited every week-day 
by steamer from Oban. The island is of volcanic origin, a 
fragment of dn ancient stream of lava. In section the isle is 
seen to possess a threefold character : there is first a basement 
of tufa, from which rise, secondly, colonnades of basalt in pillars 
forming the faces and walls of the principal caves, and these 
in turn are overlaid, thirdly, by a mass of amorphous basalt. 
Only tiie chief caves have been named. On the south-east coast 
is the Clam-shell or Scallop Cave* It is 30 ft. high, about 18 ft. 
dide at the entrance, and some 130 ft. long, and on one side of it 
the^'ridges of basalt stand out like the ribs of a ship. Near this 
ca^is the rock of Buaichaille‘(^* The Herdsman,’’ from a supposed 
likeness to a shepherd’s cap), a pile df coluwms, fully seen only 
at low water. On the south-west shore are the Boat Cave and 
Maickittnon’s the Cormorants’ Cave. Fingal’s Cave is, hoM^- 
ever, the most famous of all. It was discovered in 177a by Sir 
Joseph Banks, who visited Stafla on his* exp^ition' to Iceland. 
The grotto; situated in the southern face of tlM isle, i8 927 ft long, 
49 it. li^dde, 66 ft. high and 23 ft: deep at ebb. On its wcstmi 
side the pillars are ^ ft. high, on its east x8 ft high. From its 
mouth to its extremity a pavement of broken pillaro runs up one 
side. Thecave isthe haunt of seals and sea birds. In suitable 
atmospheric conditkms its beauty is un^ The play of colour 
is esecfuisite, the basalt ‘oombinihg every tint of warm red, brown 
and mh maroon ; sea-weedt and Ikhens |)aint the cave grron and 
gold j while the^lime' that has filtered through hua cr&sted the 
pilkrs here and diere^ h pare* ' Frmn the sombre 

roof oiinnoodv rode or broken pdlars hang ydlow, edmson and 
wliite>stalaotitds. The floor Of thd cave'is the green sea, out of 
WhfChthhicdlufliiie rise on either side with a regularity so perfect 
as td Bi^st the hand of man rather <than the work of Nature. 
The niunhurofi^e sea #oin for the cave a Gadk name meaning 
the' <^iCaew*of 'Music.**’ At times of storta the compressed 
air, as ft rdilieB^4iut, prodimM sound as of thtinder. When 
the aea»ifivery 4 ihimm vi^ may be rowed diroctly into 
tbe^cairo; but f;]ie usual bmdihgftoee k near^ Oam- 

stMdl^dkitt, whdro thoodikinhs Imve down ufifi they 

lenniaikmdol teitdeetonhingailtewaytoV^ Ihe 


Wishing Chair is formed out of a column that has broken short. 
From thef^useway a ladder afiordsaocess to the summit of Stafia^ 

BTAffORD (Family). This famous English hoiisoi was 
founded in England by Robert, a younger brother of Ralf db 
Tosny (Toeni), of a noble Norman house, who was standard- 
bearer of the duchy. Robert received, like his elder brother, at 
the Conquest a great fief which extended into ^ven counties 
end became known ias Robert de Stafiord from his residence at 
Stafford Dotle. The militmy service due from the fief was no 
less then sixty knights, as is proved by his grandson Robert’s 
return in u 66 . With this Robert’s son the male line becan^ 
extinct, and his sister’s husband, Hervey Bagot, lOne of his 
knightly tenants, succeeded to the fief in her right (1194) • their 
descendant Edmund de Stafford (that surname hat^g been 
assumed) was summoned as a bmon in 12^. His son# Ralph, 
a warrior like his father, attained fame in the, wars. 

He conducted the brilli^ defence of Aiguillon against the 
host of France,, fought at Crccy and in the siege of Calais. 
Chosen a Knight of the Garter at the foundation cf the order, he 
was further created earl of Stafford in 135X. 

His son Hugh, who succeeded as 2nd earl in 1372., served 
in the French wars. From 1576 he became prominent in 
politics, probably through his marriage to a daughter of the 
earl of Warwick, bdng one of the four lords on the committee 
in the Good Parliament, and also serving on the committee 
that controlled Richard II., 1378-1380. He was friendly, 
however, with that king, and was with him on his Scottish ex- 
pedition in 1385. He died npxt year on pilgrimage at Rhodes. 
The marriage ^ his son, Thomas, the 3rd earl, m 1392 to the 
daughter and eventual heiress of Thomas, duke of Buckingham 
{son of Edward HI.), by a coheiress of the great house of Bohim, 
proved a decisive turning-point in the history of the Staffords; 
for, although he died childless, this great lady, styled ** countess 
of Stafford, Buckingham, Hereford and Northampton ” in her 
will, married in 1398 his brother Edmund, the 5th earl, who 
obtained, in addition to her great possessions, her ancestors’ 
office of lord high constable in 1403, but' was slain the same yew 
at Shrewsbury, commanding the van of the king’s host. Their 
son, Humphr^ (1402^x460), tiie first Stafford duke of Buddng- 
ham, was placed by his descent and his possessions in the front 
rank of the English nobility. 

The Staffords fell from their pinnacle of greatness, whkh^had 
aroused the jealousy of the Crown, by the attainder ef Henry 
the 2nd duke in 1483, but were completely restored for the 
time, m the triumph of Homy VII. in 1486, when Edward, the 
3rd duke (1478-1521), regained the title and estates. Under 
Henry VIII. his great position, fortified b)? his.felationshjp ito 
the Percys, Howards and .Nevilles, made him a natural leader 
of the old nobility, whil6 his recovery of the ancestralioffice of 
lord high constable in 1509 increased his prestige. He hod, not 
sufficient force of chaiacter to take an active part m po^cs, 
but the king’s easily roused suspicions were exmted by private 
accusations in 1521, and, after a nominal trial by his pi^rs, he 
was beheaded oh the 17th of May i$2i, a subsequent act (^503) 
confirming attainder. His fote, even under such :>a' lung, 
made a great sensation, exciting sympathy at home, and moving 
the emperor Charles V, to say ttiat a butcher’s dog (Wplsey) had 
pulled down the noblest bude in England. It is. noteworthy 
that the and and 3rd dukes were both beheaded, .while 'the 
xst duke fell in the Wars of the Roses. 1 

H«iTy .(x50Mj63), the son of the lost duke, .WM giwntedhy 
the CF .wnsoine of his father's manors for his support, and, 
espousing the Protestant cause (though married to a daughter of 
Margaret) countess of Salisbury and sister of Cardinal Pde), 
was rostem in blbod on Edward VI.’s aOcesskn and dedaied 
ns a new creation^ jjiy art of paiiiaroehl;. . ftis 
seem surriring son, Thomas,, oventwlly awumed ;the iqyal 
annS) on the ground of his lofty descent, sailed foomi Dieppe 
yfith two sl:^ in April t$ii, kbded 4 t ScarbofO^^ irited the 
I writ , arid pod^ He^^rt^redand 

exeouw for nl&jfather's 

I passedtoa cadet mhuiribfocizcumstances, who wiicaUed'Oiii as 
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It pauper, to surrender it to the king, which he did (illegally, it is 
now held) in 1659. The king thereupon bestowed it on Mary 
Stafford (the heir general of the line) and her husband, William 
Howard, in whose descendants it is now vested. Roger, who had 
iurrendered the title, died in 1640, the last heir male, apparently, 
of the main line of this historic house. 

Of the junior lines the most important was that known as 
Stafford of Hooke (Co. Dorset), which had branched off from 
the parent stem at a very early date. Sir John Stafford of this 
line married his kinswoman, a daughter of the ist earl of Stafford. 
From their younger son, Ralf, descended the Staffords of 
Grafton and other families; the elder, who fought in the French 
wars, was grandfather of John (Stafford), archbishop of Canter- 
bury. This prelate came to the front under Henry VI,, becoming 
treasurer (1432), bishop of Bath and Wells (1425), and lord chan- 
cellor (1432-1450). Archbishop from 1443 to his death in 1452, 
he steered an even course between parties as a moderate man and 
useful official. His elder brother obtained Hooke by marriage, 
and left two sons, of whom the younger was grandfather of 
Humphrey Stafford, who succeeded to Hooke, fought for 
Edward IV. at Towton, was summoned as Lord Stafford of 
Southwick in July 1461, and was advanced to the earldom of 
Devon on the 7th of May 1469, after the execution of the 
Courtenay carl, which he is said to have intrigued for. Failing 
to support the earl of Pembroke against the rebels a few 
months later, he wm responsible for their victory, for which 
he was arrested and beheaded (Aug. 17). With him ended 
the Staffords of Hooke. 

Sir Humphrey Stafford of Grafton (of their cadet line) was 
an active supporter of Richard IIL, and was executed for high 
treason by Henry VIL in 1485. From him descended Sir 
Edward Stafford (whose mother was a daughter of Henry, 
Lord Stafford), an Elizabethan diplomatist, who was appointed 
resident ambassador to France in 1583, a post which he held with 
success to 1590, sitting afterwards in parliament for Stafford, and 
dying in 1605, His brother William (i 554-1612) was concerned 
in some obscure plots under Elizabeth. 

Another offshoot from the main line was that of the Staffozds 
of Clifton (Co. Stafford), founded by Sir Richard, younger brother 
of the 1st earl of Stafford, who was closely associated with him 
in French warfare and negotiation, fought, like him, at Crecy, 
and acted as seneschal of Gascony (1361-1 362). Clifton came to 
him in marriage with a Camville heiress, and he was i^ummoned 
as a baron in 1371. His eldest surviving son, Edmund (1344- 
1419), a churchman, became bishop of Exeter in 1395, and 
was lord chancellor from 1396 to 1399. He lost the office on 
Henry IV.^s accession, but held it again from 1401 to 1403. He 
then devoted himself to his diocese till his death in 1419. His 


^ ^ , Oxford. 

ic male line of the Staffords of Clifton ended about 1445. 

Of younger sons of the main line who attained peerage rank 
Sir Hugh Stafford, K.G., a son of the 2nd earl, was summoned 
as a b^on from 14x1 to 1413 (probably in right of his wile; a 
Bourchier heiress), but died childless in 1420. John,a son of the 
ist duke of Buckingham, received the garter and an earldom 
of Wiltshire (1470), which became extinct with his son in 1499, 
but was revived in 1510 for Henry Stafford, K.G., a son of ^ 
2nd duke, who, however, died childless in 1523. 

The Staffords made illustrious marriages from the day of the 
ist^arl; a son of the ist duke married the mother of Henry 
VIl \The badge of the family was “ the Stafford knot,” at one 
time ^ fimous as ” the ragged staff ” of the eaHe of Warwick. 

See Dttgdale, Bafonat§ (1675), vol. i.; G. E. C(okayiie), Comphte 
Purap $ wrottesley, Hislofy 0/ ike FtmUy of Bagot (1908) and Crsey 
and Calais (1^8). The hnportant Stafford MSS. in Lofd Bagot^ 
possession arej^endared in the 4th Report on Historical MSS., and 
the Salt Arch. Soc.'8 collections for the Mstoiy of Staffordshire are 
valuable for early records. ' Hareourt^s His macs the Steward and 
the Trial of Peers (1907) should also be consulted. The bisjsop of 
£xeter*8 Register igai edited hg Hinffestoa^Randolph in xe86. 
Papers relating to the imeBarame of Stafford tx9o7),and Campb^^s 
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of Stafford, created in 1351, was held at first by the family of 
Stafford (see above). In 1521 it became extinct, and in Sep- 
tember id^o Sir William Howard (1614-1680), a son of Thomas 
Howard, earl of Arundel and Surrey, having th^ years previously 
married Mary (d. 1694), sister and heiress of Henry Stafford, 
5th Baron Stafford, was create^ Bkron Stafford and two months 
later viscount of Stafford. Accused by Titus Oates of partici- 
pating in the popish plots, he was found guilty, and was beheaded 
on the 29th of December 1680, his titles being forfeited. 

His son, Heniy Stafford Howard (1658-1719), who, but for 
his father’s attainder, would have inherited the barony and the 
viscounty, was created earl of Stafford in 1688, his mother 
being created countess of Stafford at the same time; he was 
succeeded by his nephew William (c. 1690-1734). When John 
Paul, the 4th earl (1700-1762), died, the earldom became 
extinct, but the title to the bmrony, which was under attainder, 
fell into abeyance. 

The 4th earl’s sister Mary (d. 1765) married Francis Plowden 
(d. 1712), and in 1824 their descendant, Sir George William 
Jemingham, bart. (1771-1851), of Costessy Park, Norfolk, 
obtain^ a reversal of his ancestor’s attainder and was recognized 
as Baron Stafford. The barony is still held by the Jeminghams. 

In 1758 Granville Leveson-Gower (1721-1803) was created 
marquess of Stafford. He was the son of John Leveson-Gower 
(d. 1754), who was created Viscount Trentham and Earl Gower 
in 1746. The public positions held by him included that of 
lord privy seal, which he filled from 1755 to 1757, and again 
from 1784 to 1794; of master of the horse; of lord chamberlain 
of the royal household ; and of lord president of the council, 
which he held from 1 767 to 1 769 and in 1 783-1 784. This wealthy 
and influential nobleman, who was the last survivor of the 
associates of the duke of Bedford, the ” Bloomsbury gang,” 
died at Trentham Hall, in Staffordshire, on the 26th of October 
1803. His son and successor, George Granville Leveson-Gower, 
was created duke of Sutherland in 1833. A younger son was 
Granville Leveson-Gower, who was created Earl Granville in 
1833. The title of marquess of Stafford is now borne by the 
eldest son of the duke of Sutherland. 

STAFFORD, a market town, municipal and parliamentary 
borough, and the county town of Staffordshire, England, on 
the river Sow, a western tributary of the Trent. Pop. (1901), 
20)895. It is an important junction on the main line of the 
London & North-Western railway, by which it is 133^ m. N;W. 
from London. Branches of this company diver|[e to Wolver- 
hampton and Birmingham, and to WalssJl; a jomt liae of the 
North-Western and Great Western companies to Shrewsbury and 
Welshpool; the Great Northern serves the town from the eastern 
counties, and the North Staffordshire runs north through the 
Potteries district. The town, while largely modernized, contains 
a number of pictur^ue half-timbered houses. The church^ of 
St Mary, a fine cruciform building having a transitional Norman 
nave, and Early English and Decorat^ in other parts, was 
formerly collegiate, . its canons having mention in Domesday, 
though the complete foundation is attributed to King John. 
It contains a memorial to the famous angler, Izoak Walton, 
bom at Stafford in 1593. The older church of St C]ihad contains 
good Nonnan details, but is chieflya reconstructiem. It formerly 
provided sanctuary^ There are county council, buildings^ a 
shire hall and a boro^h hall The giamttmr school is an ancient 
foundation enlarged in U5oby.^wm VI* The coun^ technical 
institution is in Staff^* A imuseuxn^ Consisting, principally of 
the collections of Client Wri^j(ge> and called by> hie name, 
contains a spedally fine seriea of iossils. > The William Salt 
library, presented to the borough In x8;2 after the death of the 
collector, has a large coUectioti of books and MSS«, deeds and 
pictures relating to the < Charitable institutions include 

a general infinx^^ county ai^lum, and the Coton HUl inatitutioD 
for the insane. burgesses of Stafford had formerlyioeiainoli 
rights over a conaidena^^ tsact known aa Coton FIM and Stone 
Flat; tbe first is now^vided 
recreation ground ?> The stofdb; trade isi the: 
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boots and shoes; there are ironworks^ axid salt is prepared from 
brine wells in the neighbourhood. These also Supply baths. 
The parliamentary borough was extended in 1685^ when the 
representation was reduced from two members to one. The 
town is governed by a mayor> 8 aldermen and 24 councillors. 
Area, 1084 acres. 

In the beautiful well-wooded neighbourhood an interesting 
site is that of Stafford Castle, on a hill commanding a wide 
pro!^t. The existing ruin is that of an unfinished mansion 
dating from i8ic, which replaced an old stronghold. Beyond 
it is an early encampment, Bury Ring. 

Stafford {Stadfofd, Staffort, Stafforde) is said to have originally 
been called Bethen^ from Berthelin, a hermit who lived here. 
The first authentic mention of it is in the Anglo-Saxon Chronicle, 
where it is stated that Aethelfiead, lady of the Mercians, in 913 
built a fort at Stafford. Itwas a place of considerable importance 
in later Anglo-Saxon times, and the evidence of coins shows 
that a mint then existed here. Stafford is described as a 
borough in Domesday Book, and at the time of the survey it 
was the chief place in the county though many of the houses 
were ** wasted ” The king received all the dues, two-thirds 
coming to him as king, the other third as earl of Stafford. From 
the Domesday Survey it appears that the Conqueror took certain 
land ont of the manor of Chelsea in order to erect a castle at 
Stafford; this was destroyed in the wars of the 17th century. 
A charter from John in 1206 constituted Stafford a ftee borough. 
In 1399 the gwemment was by bailiffs. In 1 501 it was ordered 
that two bailiffs should be elected annually out of a council of 
twent>'-five burgesses. Charters were granted by Edward VI. 
in 1551 and by James I. in 1605, the latter incorporating it 
under the title of the mayor and burgesses of the borough of 
Stafford ; owing to irregularities in elections, another almost 
similar charter was given by George IV., under which the town 
was governed until 1835. In Elisabeth's reign Stafford was in a 
depressed condition owing partly to the decay of the cap manu- 
facture which formerly had been considerable. Speed (d. 1629) 
states that Lichfield is ** more large " than Stafford : in the middle 
of the 1 8th century the town had ** greatly encreased of late by 
their manufacture of cloth : " about &e same time the shoe trade 
began. Two fairs, to be held on St Matthew’s Day and on the 
4th’ of December, were granted in 1261 and 1685 respectively, 
and are still kept up. There are now eight annual fairs in all. 

ffrJlFFOHBSHIRE, a midland county of England, bounded 
N.E. by Derbyshire, E. by that coun^ and Leicestershire, 
S.Et'by Warwickshire, S. by Worcestershire, S.W. by Shropshire 
and N.W. by Qreshire. The area is 1171*2 sq. m. The county 
indtrdes the valley of the TVent from its source to the point 
at ^ich it becomes navigable, Burton'^pon-Trent. It rises 
in the cjttreme north of the County, and follows a soutberly 
cOtifse, turning eastward and finally north-eastward through 
centre of the county. Its tributaries On the left bank follow a 
cbnrse roughly parallel with it; the chief are the Blythe and the 
Dove, which receives 'the Churnetfrom the west, and forms the 
county boundary with Derbyshire. The country between Trent, 
Chumet aiid Dove is tindulating and beautiful ; the hills rise 
to some'iSoo ft. on the Derbyshire border in Axe Edge near 
Button, aiid continue by Mow Cop or Cdngleton Edge along the 
dheshire border to the Cottl-bearihg hills above the Potteries 
district. Dc^dale. the name applied te a portion of the upper 
valley of the; Dove (qiv.); attincts many visitors on account of its 
beah%, imd is in fant with anglers for its trout* 4 iaha^. South 
of the Trent, about tfic middle iff the county, an elevaM area is 
m a 'rtyal preserve, now a* 

wealthy 9oi!fi^ld,httd the highgroiuid,gtm«raItycxM 500 ft.^ 

cMrihtte^, south to surround the great ti^uficturing dismct ^ 
sdM BtaffMshife BlOck’^untry)) and tb merge into the 
anjd *Lidfeey;Hilte of Wbreatershire. ' A orfial} area in the 
nii^h-:wfesit dridhS io the Weas^;andsO toifiie Mers^ 

th^Wstand SbUth^^stthe feeders 

aiid ittielf totkJibs' the i^ttty irr^the extreme «outh-»Wem.^ 5 The' 
siidembleefieetbf Wgter is‘Ar|imkie'Mea,in>tlmg]minds 
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The Pennine folding gently pUeates northern of two 
Carboniieroua tracts interrupting the Midland Triassic plateau in 
Staffordshire, but affects the uxusoolormablc Trias less, ft isolates 
the Pottery and smaller coalfields mainly in synclines, but nolevates 
the western margin of the former soticlinally. A prolongation 
arches the South Staffordshire Coal Measures, with minor saddles 
disclosiiw Silurian inliers, intermediate formations being absent 
there. Faults depressing the Trias bound the southern 
on. both sides, the nordiem Car 1 x>niferous westward. At Walsall 
Upper Llandovery Sandstone with SMohlandinia Uns and Barr 
(woolhope) Limestone {Illaenus barriensis) underlie Wenlock 
S^es, succeeded, as at Wren's Nest and Dudley,; by Wenlock 
Limestone in two beds, honeycombed with old liine*>wor]dng8 and 
famous for trilobitos. At Sedgley there follow' Lower Ludlow 
Sedgloy (Aymestry) limestone {Pgntamerus knigkti^ and some 
Upper Ludlow Shale. CaxboniferoUs limestone, Witii gently- 
sloping hills and deep valleys, enters the northern region on the east 
It contains brachiopods and corals of the Dibunophyllum sone, with 
lead and copper, once worked at Eeton. Ma^e Pendleside 
(Yoredale) Shales, with thin limestones and higher sandstones, 
ascend around a central syndlne and the northern margina of the 
coalfields into the. Millstone Grit, whose four* grits m massive 
escarpments, only the " First " and ** Tliird " perSsting westward, 
alternate with shales. The Pottery Coalfield, the centre of pottery 
manufacture, though local clays now furnish only coarse ware and 
the " saggars *' in which pottery is baked, includes 8000 ft. of Coal 
Measur^ chiefly shales, clays and sandstones, diminiahmg south- 
ward. The Lower and Middle Measures (5000 ft.) contain the princi- 
pal coals, about forty, with comparatively barren strata (zooo ft.) 
preceding the Winpenny. BuUhurst, Cockdnead, Bambury, Ten-foQt, 
and higher coals associated with . clayband “ ironstones. The 
neighbouring Cheadle Coalfield comprises the lower 2000 ft., with 
the Crabtree^ Woodhead and Dilhorne coals; two other Uttle coal- 
fields comprise only the lowest strata. The South Sta^rdshire 
coalfield has 500-1000 ft. of equivalent measures, with the Bottom, 
Fireclay, New Mine, Heathen, the composite Tenyard and other 
coals, brides ironstones to which the Bla^ Country origiiially 
owed its hardware industry. Plants {Upid0d$ndron, Neuroptmt 
^terophylla), fiesh-water shells (Carbonicola aaUa, C. rofiusfa) and 
fishes are characteristic fossUs; but the roof of the North Siaimord- 
shire Crabtree Coal (Lower Measures) and several higher bands 
yield marine goniatites, &c« Shales, pottery-days and ** black- 
band '' ironstones with thin S^Voroir-limestones, }^tomoBtraca 
and Anihracomya phillipii (Blackband Series), succeed in the Pottery 
Coalfield. Then follow red brick-clays vnxk ashy grits (Etruria 
Marls); white sandstones with P$copt$fis mbor$sc9ns (Newcastle- 
under-Lyme Series); red sandstones and clays with 5 p»ri>rhis-lime- 
stones (Keele Series); paralleled in South Staffordshire respectivdy 
by Rod Coal Measure ISays, Halesowen Sandstone, and beds like 
the Keele Series. Around this the Triassic sequence ascends out- 
wards through Bunter (Pebble-Beds between Mottled Sandstones), 
Keupw Sanmtone and Waterstones into Keuper Marl, which, 
containing gypsum and brine-springB, covers the central ^teau, the 
sandstones emoting marginally and axially. The FebUe-Beds 
rise in Cannock Cna^ and fringe the northern coalfields. Rhaetic 
outliers on Need wood Forest contain Axinus cloacinut* The Rowley 
and other doleritic' sills and dikes invade the 8oathe**n, one dike 
the Pottery Coalfield and the Trias. 

Glacial drift partly conceals the rodcs. Iildi Sea ice. entering on 
the west, left boulder-clay with stratified sands, and mingled With 
local materiaL Lake District and Scotch erratics, and8hMls:iwept 
from the tea-bed. It threw down a gravelly moridne befbcW me 
marginal hills of the Pottery Coalfield, and concentrated countless 
boulders between Rugfdey and EnviUe. Barred northward by thia 
ice, the Arenig glacier carried Wrish erratics across South Stafford- 
shire to Birmmgham. North Sea ice yrith Cretaceous and Jtimi^ 
debris reached east 'Staffordddre. . 

grirfdfnrs.---NearIy^four^fifth8 of the total area of the county Is 
untfer cultivation, and of this more than two-thirds is in pertnanent 
pasture, cattle being largely kept, and especially cows for tto supply 
of milk to the towns. Like most of the midland counties. Stafford- 
shire is well wooded. The acreage under com crM is stilly 
diminishing, and wheat, which formerly was the prbi^ttlobrii crop, 
is now superseded in this respect by oats,|which opoupieB oyer one-h& , 
of the corui acreage, little mme beum undep wheat thonun^d^l^arloyo 
Turnips are grpwn on about half ^ acrea^ ufide^ grM crops. 

The manufactu;^ of Staffbid^faiib are varied end 
important. Out of the three great coalffeldi in the norths souith < 
and centre (Godnook Chase), the twO first liive wholly dMbct j 
dependent toduetrles. southern industm district if cominoirily,* / 

known as ttajBffck Country k thb seat in 

land of , inm add ' tteel manufacture in ’ off its branches. It U 
an Orea^ betwrisfi^' Birmingh^ and Wolonihampton, I 
one ’ great >'toWm .and inemdes encdi ^famotts centres m 
WedncpffAiryrDiBdky (in StaffoidSi)^ au4 West.Brommddiw ^ The ^ 
nmrihm itidusWol district is cafid riiePotteriM (j® rSendle. 
east p! Tmterits, is the Itktth m a smaller ' Burtpu- 

upoiiiTm is^famous for US IWewdtlifi. ChoaiMm>rW^^ 

In Oik Oad tik woHm in thwBiMk Csmiti^ > 
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and at TunstaU, glassworks at Tutbury ; thers are also a considerable 
tmtile induat^, as art Newcastle-under-Lyme, paper-mills in that 
town' and at Xamworth, and manufactures of boots and shoes at 
Stafford and Stone. 

Comimini6aH0ns,^T)ie main line of the London ft North-Western 
ra^ay rune from south-east to north-west by Tamworth. Lichfield 

I iran’l: VAlkilv\ aea/l — 



to 


i^om! B&riningham. and jointly work the Stafiord-Slirewsbury 
™ London ft North-Western has branches from Trent Yalh 
Bvrtbn-upon-Trent, and from Rugeley through the Omuo ck Cntwc 
CQlufields. The North Stafifordshire railway runs from Stafiord and 
from Burton-upon-Trent northward through the Potteries, with a 
line from -Uttoxeter through Leek to Macclesfield. The Manifold 
Valley ^ht raUway serves part of the Dovedale district. The 

west-and-norfji Im* Mf t-v i % 


vwrwt. VM JU^UVCUCU« UXBUIbL. JL UO 

west-ond-north line of tt» Midland ndlway (Bristol-Derby) crosses 
the wuth-oMtem part of the county from Birmingham by Tam- 
wortt and Barton, with a branch to Wolverhampton. The Great 
Moitlun, •Mth a branch from its main line at Grantham, lerves 
U,ttOKety» Burton and Stafiord. A considerable amount of coal- 
traneport t^es |daoe along canals, the ISlack Country eniwially 

— canafiaxo- 


i Trunk, which follows the Trent over the greater 


hompton are county borongfat; Lkbfield it a dty, and Stafiord 
is the county town. The. urban districts are — in the southern 
mistrial district, Ainblecote (saiSX Bilston >.a4/>34), Brierley 
HiU (i3,a4s)> Cosdey (as, *19), Darlaston (iS,39S), Handsworth 
Heath Town or Wednesfield Heath (9441). Perry Bar 



tts, coOTse witWn tlm.county, the Coventry, Binningham and Thieley, 
Daw End and Essington canals, connecting the Grand Trunk with 
WarwicMhire, the Black Country and Cannock Chasei the tiverpool 
and Bim^hara junction; tlie Staffordshire and ^Worcestershire, 
runwg frdm the Severn at Stoutport by Wolverhamplion and 
Penkridge to the Grand Junction near Stafford, and the Caldon 
canal running eastward ir^ the PottftleB into the Chucnet VaR^. 

p4>pidaHdH and Adm$msiraifonr^Tbio area of the ancient 
749 >< 56 e acres, with apopulation in 1891 of x, 083424; 
m Of X3^34^50^b The ansa of the administratave 
Rcres, SMEorcJsliire contiuns five hundreds, 
eacsh haimg two diyIalDiis. The municipal boroughs are.; 
in HieOotMiie^ indnstriid district, Smethwick (pop. 54,539), 
Wednesbiify (*6,554), West ' Bromtdch 
Wpl^hmptoo ( 94 ,*B 7 n .m the northern indt^ 
tnaV distnot^ .Newcasde^undcri^ (^93914), wid the 
formerly mmte boroughs nma^mnated under 
" WttenesTWera^^^ Scheme<x9tt8)undei-.thtenaime of Stoke- 
Burt6n-upon^Tpeht;(5o,^6), Udl- 
Tamworth (7271). Burijo^, 
Haidey;i >SMthwMc;^al^^ Bnanwkh and Wotafor-* 


(22,742^ Kidsgrove (4552), SmSl^ome" (6263^ ' Tunstall 
(19,492), Wolstanton (24,975); elsewhere, Brownlulls (15,252), 
C^ock (23,974V Leek (i5484)> Rugeky (4447)^ Stone (5^), 
Uttoxeter (5133). Among other towns may be mentioned 
Abbots Bromley (1318), Bravood (2535), Cheadle (5186) 
and Ecdeshall (3799). The county is m the Oxford circuit, 
and assizes are held at StaffoixL It has one court of quarter 
sessions, and is divided into 23 petty sessional divisions. The 
. boroughs of Hanley, Lichfield, Newcastle-under-Lyme, Walsall, 
part of I West Bromwi ch and Wolverhampton have separate commissions 
of the peace and courts of quarter se&sions,<and 
those of Burslem> Burton, Longton, Stafford, 
Stoke-upon-Trent, Smethwick, Tamworth and 
Wednesbury have separate commissions of the 
peace only. The total number of civil parishes 
IS 277, The county is almost wholly in the 
diocese of Lichfield, but has small parts in 
those of Worcester, Hereford, Southwell and 
Chester; it contains 348 ecclesiastical parishes 
or districts, wholly or in part. Staffordshire 
is divided into seven parliamentary di\isions 
each returning one member— Burton, Hands- 
worth, Kingswinford, Leak,. Lichfield, North- 
West and West, The parliamentary horou^ of 
Wolvecbamptxm returns a member for each of 
three divisions, and the borou^s of Hanley, 
Newcastle-under-Lyme, Stafford, Stoke-upon- 
TVent, WaL*Jall, Wednesbury and West Bromwiph 
each return one member. 

Hfsfwy.— The district which is now Stafford- 
shire was invaded in the 6th century by a tribe 
of Angles who settled about Tamworth, after- 
wards famous as a residence of the Merician 
kings, and later made their w^ beyond .C^- 
nodk Chase, through the passages afforded by 
die Sow valley m the north aiid WatUng Street 
in die south. The district was frequency 
overrun by the Danes, who m 9x0 were defeatfMl 
at TettenhaU, and again at Wednesfield, and it 
was after Edward the Elder had finally expend 
the Northmen from Uercia that the land of the 
south Mercians was formed into a shire aroimd 
^the fortified bm^ which he had made, in 9x4 

in , the 


li MWaiuaf 


I at Stafiord. Tlie county is first mentioned by name ^ ,1414^ 
I Anglo-Saxon Chronicle in 2016 whmi it was harried by Canute. 
The resistance which Sltafiordshke qiposed tp die pinqueror 


^ punished by nitUes, bar^iog imd epi^jSscAtioi), and .the 
rvejr luppliM evidwDce cf the depqwlated 


Jkimesday Survey • v v* mwv - acMO|/v^iuMii'Ci4 cuiu 

impoyuriabed condition of the county, , which at this .pemd 
contained but 64^ niills, vheteas .Boisati: a, ^maUer county, 
contahiri 37a. No Euj^i^unan wps allew<!^ to .retain 
of ray importance after tihe Gonquea^ and-the .chief lay .^. 
prieton at the time of the nirtiay !ifanr£arl>,B.pg^ olX 
gomuyf Earl Hu^ of Oiestcri.XPuy dc Eermrs,) who.,j 
Burton rad Tutbury castles; Hoba^tde $tafioi 4 iii Wiliam 
Anioulfy afterwards «rea«Ml-:>fi»t Barop Biel, 

Forester; Ratnald Bsilgioli^BalplH^tE J^pb^ apd'Nige^ 
Stafiord. Ihie Eetrers and fitamerds long contameo to p|ra 
arleading part iin Sta ff e r d ilHr e histmy^/and .Turstin, a^ ^ 
Dtaytott under Williarn'Elta AnscH]f,.was,the,raoeetQr -pf .!^, 
Baaaets of Drayton. ...Atitfae tiemioiim ttoyfy B^^ 

only monastery in ifitainrdihive. liwt 
existed at fiMifiend>.;Wolm|inQf)^ 
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Penkridge and Teimworth, while others at H^bury, Stone, 
Strensfl^ and Trentham had been dither destroyed or absorbed 
before the Conquest. The five hundreds of St^rdshire have 
existed since the Domesday Survey^ and the bonadaxies have 
remained practically unch^ed.; I^ingale, bow)ever> was then 
induded under D^byshire, and Tirley ; under . S^opshire, 
wh^e Cheswardine, Cbipnall and Jpart of i^bbington, now in 
Shropshire, were assess^ under Sta&rdshire. The hundreds 
of (Mow and Totmonsbw had their naipes from sepulchral monu** 
ments of Saxon commanders. The shire, court for Sitaffordshire 
was held at Stafford, and the assizes at Wolverhampton^ 
Stafford and Lichfield, until by act of parliament of 1558 
the assizes and sessions were fixed at Stafford, where they 
are still held. 

In the X3th century Staffordshire formed the archdeaconry 
of Stafford, including the deaneries of Stafford, Newcastle, 
Alton and Leek, Tamworth and Tutbury, Lapley and Creigull 
In 1535 the deanery of Newcastle was combined with that of 
Stone, the deaneries remakimg otherwise unaltered until 1866, 
when they were increased to twenty. The archdeaconry of 
Stoke«on-Trent was formed in 1878, and in 1896 the deaneries 
were brought to their present number; the archdeacomy of 
Stafford comprising Handsworth, Himley, Lichfield, Penkndg^, 
Rugeley, Stafford, Tamworth, Trysull, Tutbury^ Walsall, < 
Wednesbury, West Bromwich and Wolverhampton; the arch^ 
deaconry of Stoke-on-Trent comprising Alstonffeld, Cheadle, 
Eccleshall, Hanley, Leek, Newcastle-under-Lyme, Stoke^n- 
Trent, Trentham and Uttoxeter. 

In the wars of the reign of Henry III. most of the great 
families of Staffordshire, including the Bassets and the Ferrersi 
supported Simon de Montfort, and in 1263 Prince Edward 
ravaged all the lands of Earl Robert Ferrers in this county and 
destroyed Tutbury Castle. During the Wars of the Roses, 
Ecd^hall was for a time the headquarters ot Queen JIargaret, 
and in 1459 the Lancastrians were defeated at Blore Heath. 
In the Gv'A War of the 17th century Staffordshire supported 
the parliamentary cause and was placed under Lord Brooke. 
Tamworth, Lichfield and Stafford, however, were gapisoned 
for Carles, and Lichfield Cathedral withstood a siege in 1643, 
in which year the Royalists were victorious at Hopton Hea^, 
but lost their leader, the earl of Northampton. ^ In X745 the 
Young Pretender advanced as far as Leek in this county. 

A large proportion of Staffoidshire in Norman times was waste 
and uncultivated ground, but the moorlands of the north afforded 
excellent pasturage for sheep, and in the 14th century Wolver-; 
hampton was a staple town for wool. In the X3th century 
mines of fcoal aind iron alee mentioned at Walsall, ironstone 
was procured at Sedgley and Eccleshall. In the 15th century 
both coal and iron, were extensively worked. Thus in the X7th' 
oenbuxy the north of the couikty yielded coal, lead, copper, 
marble and rnfflstomes, while the rich meadows mamtoined 
great dairiest; the woodtods of the south supplied tixnber, 
salt> black marble and alabaster;, the clothing trade ffourbhed 
about Tamworth, Burton, and Newcastle-under-Lyme; and 
hemp and flax were CTown all over the TOunty. The , potteries 
are of remote origin, wt were ,hx]|VOVied,.in tho/i^ century by 
two brothers, the from Ai^terdam,; who lintzoduced the 
n^od of, salt glazing, land in tthe iSth century they were 
lexidered famous 1 ^ th.t achievements of Jo$iah Wed^od, i 

Staffordshire: was represented % <tiwo members in the parUart 
meat of ^a9b| andib 1295 the borough of > Stafford also xetumed 
two members. >lik:hMditasreprelenM^^ 1304, ; 

and Newcastlo^erwX^me in 1355.: Taxnwoilh returned twv»« 
xixeiribem^iin.xsfia. Under, the Reform; Act oi 1830 ^ county 
ietorQfldi!fotttAnl«nbers 4 nilo^ xfivisions, and thoiborou^^ 
of lupresentod by 

two nismbelrs each^ and by one member; lladir the i 

aet^bf s^itoicoRinty eetomed siximend)eram!t]im.#^ 
andrWedndAn^neti^^ - >iri i..,t >1-' 

exist in. various ipailn jqI 
tho>0ousity; and^Aiaii^ number d barrowe^baveiheentwiMiied 
human Jtone haxnxBem,j^i^^ 


pins, ^pottery and other articles have been found.^ In the 
ne^hbourhood of Wettexn, near Dovedale, on the site called 
Borough Holes, no fewer than twenty-three barrow^ were 
opened, and British ornaments have be^ found in Needjarood 
Forest, the district between the lower Dove and the an^ of the 
Trnnt to the south. Several Roman camps ^also remain, aa at 
Knave^s Omtle on Watling Street, near Brownhills. The most 
noteworthy, Churches ki the county are found in the large towns, 
and are. described under their respective headings. Sudx are 
the beautiful cathedral of Lichfield^ and 1 the churches of 
Ecdesliall, Leek, Penkridge St ^Mary’s at Stafford, Tamworth, 
Tutbury, and St .Peter's at Wolverhampton. Giec|dey,4 »l 
south of Cheadle,, shows good Norman and Early English details, 
and there are carved stones of piedSTonuan date in the church- 
yard. Armitage, south^tast of Rugeley, has a church showing 
good Norman work. Brewood ,Aurch, 4 'in, southrweov of 
Penkridge, is Early English^ This village givea name to an 
ancient forest. Audley churcl^ northrweat of NewcasUe- 
underrLyme, is a good example of Early Decorated work. 
Remains of ecclesiastical foundations am generally slight, 
but those of the Cistercian abbey of Ctoxden,m<irtb-we8t .of 
Uttoxeter,, are fine Early English, and at Ranton, west of 
Stafford, the Perpendicular tower and other portions of an 
Augustinian foundation remam. Among medieval . domestic 
rems^s may be mentioned the castles of Stafford, 
and Tutbury, with that of Cbartley, north-east of^Staffordi 
which dates from the 13th century. Here is also a timbered hatt, 
in the park of which a breed of wild cattle is maintained^ 
Beaudesert, south of Rugeley, is a fine Elizabethan mansion in a 
.beautiful undulating demesne. In, the south-west, near Stour« 
bridge, are Enville, a Tudor mansion with grounds laid out 
jby the poet Shenstone, and Stourton Castle, embodying por- 
tions of the x5th century, where Reginald, Cardinal Pole, wie 
horn in 1500. Among numerous mod^ seats may be named 
Ingestre, Ham Hall, Alton Towers, Shugborough, Pattesbnll, 
and Trentham. 

See Robert Plot, Natural History of Staffordshire (Oxford, x686); 

S. Erdcswick, Survey of Staffordshire f^ndon, 1717; 4th M., by 

T. Hamood, London. 1844); Stebbi^Sxaw.Hiistory amd AnHoUiUss 
of Staffordshire, d;c., vol. i., fi., pt. i., (London, 179^x801) ; mlUoai 
Pitt, Topographical History of Staff ordshire ^ewcaBtle-under-Lyme, 
;x8i7) ; ^meon Shaw. History of the Staffordshire Patteriss (Hahley, 
18*95; l^obert Gatner, Natural History of the County of Stafford 
(London. 1844^x860) ; WiUiaxa Salt.- Archaedogioal Socie^. Collso- 
Hons , for a mstory of Staffordshire {iBSo), vol. i.; Victoria County 
History : Staffordshire^ 

8TAO (O. Eng. stagga, a Noi^e word, cf. It^. sUggr, steggi, 
a male animal, cf. Steggander, a <dtake; it is usually referred to 
sHgan, to climb, to mount, Imt this is doubtful), the common 
name of the male of many species of the deer tribe, but 
usually confined to the male of the red deer {Cmus riapW), 

buck ” being used in other cases, as of the fallow-deer (see 
Dssit and Pxcqra). In Stock Exchange slang the term is used 
of an operator w^ o applies for a portion of a new security being 
issucci, not a view to hoitog ii,'but with the intention of 
^immediate, realization, at a profit if possible. 

' STAGE (Fr. itage; from Lat. stares to stand), in architectuire> 
Ian rievated floor, particplerly the various stoxeys of a beB^tovrer, 
&c. , .The term , is also applied to the pbin parts of buttresses 
between/ !ci^ and cap wh^ they set back, or where they are 
divided by horizonw strings and panelling. It is used, too, by 
WilUam pf Woroestcr to ,d^cribe,&e/tompartmeBto of windows 
between, tmntoni and; transom, fin to the word 

hayu which signifies a division between muUion and muIUon 
(see jSvQitov). From the sense of the floor or platform on which 
plays ,wafe>aQtod!^ term came to jigntfy both the thegtra 
Iqdh) and And from ksicrj^ologicil meaning 

|o£ a itatien^doms the sense :of a place for zest on a jovmqqfii^ 
distance !mtwpenm(di placm^.fl^^ ^ u i 

if AIB^; nillDRlGHi JlOiIGR (xfioarxSfiix), <jeKxiian .ooolesir 
astnxd ihwyci^ And politicjanii^wai bom at mnidi oisilihe rfitl^. 
of January; I of Imrisk<i|n^ AltlKMig}i) Immght np 
stmctiiy m jm wm idkiand na^attond 
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gymnasium, and, as a result of its influence, was at the age of 
nineteen baptissed into the Lutheran Church. To this faith he 
clung mth earnest devotion and persistence until his death. 
Having studied law at Wflrzburg, Heidelberg and Erlangen, 
Stahl, on taking the degree of doctor juris, establish^ himself 
as privaidaunt in Munich, was appointed (1S32) ordinary pro- 
fessor of law at Wflrzburg, and m 1840 received the chair of 
ecclesiastical law and polity at Berlin. Here he immediately 
made his mark as an ecclesiastical lawyer, and was appointed 
a member of the first chamber of the synod. Elected m 1850 
a member of the short-lived Erfurt parliament, he bitterly 
opposed the idea of German federation. Stahl early fell under 
the influence of Schelling, and at the latter’s insistence, began 
in 1827 his great work: Lfie Philosophie des Rechis nach 
geschickdicher Ansickt (an historical view of the philosophy 
of law), in which he bases all law and political science upon 
Qiristian revelation, denies rationdistic doctrines, and, as a 
deduction from this principle, maintains that a state church 
must be strictly conwssional. This position he further eluci- 
dated in his Der ckrisUiehe Stoat md sein Verkdltniss turn 
Deimiis und Judenthum (The Christian State and its relation 
to Deism and Judaism j 1874). As Oberkirchenrath (s)modal 
councillor) Stahl used ill his influence to weaken the Evan- 
gelical Union (i.e. that compromise between the Calvinist and 
Lutheran doctrines which is the essence of the Prussian Evan- 
gelical Church) and to strengthen the influence of the Lutheran 
Qiurch (cf. Die Lutherische Kirche und die Union, 1859). The 
Prussian minister von Bunsen attacked, while King Frederick 
William IV. supported, Stahl in his ecclesiastical policy, and 
the Prussian Evangelical Church would probably have been 
dissolved had not the regency of Prince William (afterwards 
the emperor William I.) supervened in 1858. Stahl’s influence 
fell under the new regime, and, resigning his seat on the tynod, 
he retired into private life and died at Briickenau on the loth 
of August 1861. 

See ** Biographie von Stahl/' In Unsere Zeit, vi. 419-447 (anony- 
m^^butj>robablybyGneiat); Permce,Savigny,StaM (anonymous; 

STAHL, GEORG ERROT (1660-1734), German chemist and 
physician, was bom on the 21st of October 1660 at Anspach. 
Having gr^uated in medicine at Jena in 1683, he became 
court physician to the duke of Weimar in 1687. From 1694 to 
1716 he held the chair of medicine at Halle, and was then ap- 
pointed physician to the king of Prussia in Berlin, where he died 
on the 14th of May 1734. In chemistry he is chiefly known in 
connexion with his doctrine of phlogiston, the essentials of 
which, however, he owed to J. J. Becher; and he also propounded 
a view of fennentation vdiich in some respects resembles that 
supported by Liebig a oentuiy and a half later. In medicine 
he professed an animistic^ system, in opposition to the material- 
ism of Hermann Boerhaave and Friedrich Hoffmann^ 

The most important of his numerous writings are Zymotechnia 
fundamenialis sive fwmentotionis theoria generalis (1697), which 
contains the phlogistic h3gpotbesi8 ; Specimen Becherionum (1702); 
Experimenta, observationes, animadverstones . . . chymicae et pkysicae 
(1731); Theoria medico vera (1707); Ars sanandi cum expectatione 

(1730)- 

STAIHER, SIR lOHN (1840-1901), English con^ser and 
organist, was bom at Southwark on the 6th of June 1840. 
He was the second sdn of the schoolmaster of the parish school 
of St Thomas’s, Southwark, who was enough of a musician to 
teacK'ius son t^ org^ and the art of reading music, in which 
he wasialready proficient When^ in 1847, ^ entered the choir of 
St Paul's Cathedral. He remained there till 1856, and often 
took tba oifiin in emergencies; he held the post of organist of 
St Behet's ^d St FSaul!s, Upper Thames Street^ during the 
last year of lus choristemhip; and in \r856 was given the apr 
pointment of oiganist to St Michadi^ College, Tenbury, triiere 
his musical and general education benisfited greatly from the 
intenxmrrewithSurRkederickGorb OUSel^^ Be was uppohitid 
to Mc^alen OoUegey Opeford, in x866> and became university 
orgaiW^in the ioiawmg>y|arr While at Oxfordhedid much to 
ehoir lemaHoable etate of excellenoa; 


he took a keen interest in the foundation of various musical 
societies; and as a sign of his appreciation of the value of general 
culture, it is worth recording that be took the degree of B.A. 
in x8^^ that of Mus.D. in x86^, and procured M.A. in 1867, being 
appointed a university exammer in music in the same year. In 
18^ he was engaged frequently as solo organist at the Crystal 
Palace; and in 1872 was ^i^inted oxgpiist of St Paul's, 
where he raised the standard of choral music to something very 
like perfection. He was professor of the organ in the National 
Training School of Music from 1876, and in 1881 succeeded 
his lifelong friend Sullivan as principal. In 1878 he was a 
juror at tl^ Paris Exhibition, and was created Chevalier of the 
lAgion d’Honneur. In 1882 he became inspector of music in 
trainmg colleges. In 1888 he retired from the organistship of 
St Paul’s owing to failing eyesight, and was knitted. In 
1889 he succeeded Ouseley as professor of music in univer- 
sity of Oxford, holding the post till 1899. Besides these official 
distinctions he received a great number of honorary degrees: 
he was vice-president of the Royal College of Organists, and 
president of the Plain-song and Medieval Music Society, the 
London Gregorian Association, and the Musical Association. 
His compositions include four oratorios: Gideon (1865), The 
Daughter of Jairus (Worcester, 1878), St Mary Magdalen 
(Gloucester, 1887), Crucifixion (London, 1887); forty-two 
anthems, some of them very elaborate; many hymn-tunes, 
organ pieces, madrigals, &c. His professorial lectures were of 
great value, and he made many contributions to the literature 
of music. He was a man of wide influence, with a remarkable 
faculty of organization, and his work in regard to the conditions 
of the musical profession was of considerable importance. His 
own music has many of the defects of bis qualities, for his breadth 
of artistic views led him to admire and ^opt many styles that 
are not always compatible with each other. He died while on 
a holiday at Verona on the 3zst of March 1901; 

STAINES, a market town in the Uxbridge parliamentary 
division of Middlesex, England, on the river Tliames at the 
junction of the Colne, 19 m. W.S.W. of London on the 
London & South Western and Great Western railways. Pop. 
of urban district (1901), 6688. Breweries and mustard mills 
employ many hands. A rifle range for the Metropolitan Volun- 
teers and others was opened in 1892. A British vill^ was 
situated here at the crossing of the Thames on the main' road 
from London to south-western Britain, and the crossing was 
certainly one of the earliest bridged. A grant of oaks from 
Windsor forest for the repair of the bridge is recorded in 1262. 
The existing bridge, from the designs of George Rennie, was 
opened m 1831, after three bridges had failed in the previous 
forty years. The name of Staines appears in the Domesday 
Survey, and it has been supposed that the town is so called from 
a stone which marks the limit of the former jurisdiction of the 
City of London over the lower Thames. This is still considered 
to be the boundary between the upper and lower Thames. In 
the immediate neighbourhood, though included in the parish 
of Egham, Surrey, is Runnimede Island, where King John 
signed the Magna Carta^ 

STAIR, JAMBS DALRYMPLB, 1st Viscotot (1619-1695), 
Scottish lawyer and statesman, was bora in May 1619, at 
Drumrnurchie in Ayrshire. He was descended from a family 
for several generations indined to the principles of theReforma- 
ition, and had ancestors both on the father's and the mother’s 
side amongst the Lollards of Kyle. His fathw, James. Dabymple, 
laird of the small estate of St^ in Kyle, died when he was an 
infant ; his mother, Janet Kennedy of Knookdaw,i8 described 
as ^a woman of excellent spirit,” #ho took care to have him 
well educated. From the granmaiar schod at Mauchline he 
weht,:.m 1633, to the univermr df Glasgow, where he graduated 
in arts on the 86th of Juty 1637. Next year he went to 
PSdinburgh, pikibably with the mtentiem of study^ law^ but 
the troubles of the times, then approadimg a crisis, led him to 
chai^ his course, and we next find him senring m the earl of 
titenounih regiment in the War of the Goveaant^ .What part 
he took in it is 'iu>toertaiifly ipmwn, !but he sm 
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a troop when recalled in 1641 to compete for a regency (as a 
tutorship or professorship was then called) in the university 
of Glasgow, He was elected in March. Mathematics^ logic^ 
ethics and politics were the chief subjects of his lectures^ 
and a notebook on logic by one of his students has been pre- 
served. His activity and skill in matters of college business 
were praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divines, and his zeal in teaching 
was gratefully acknowledged by his students. After nearly 
seven years’ service he resigned his regency, and removed to 
Edinburgh, where he was admitted to the bar on the 17th of 
February 1648. This step had probably been rendered easier 
by his marriage, four years before, to Margaret Ross, co-heiress 
of Balneil in Wigtown. Stair’s practice at the bar does not 
appear to have been large; his talents lay rather in the direction 
of learning and business than of oratory or advocacy. His 
reputation and the confidence reposed in him were shown by 
his appointment in 1649 as secretary to the commission sent to 
the Hague to treat with Charles II. by the parliament of Scot- 
land. The negotiation having been broken off through the 
unwillingness of the young king to accept the terms of the 
Covenanters, Stair was again sent in the following year to Breda, 
where the failure of Montrose’s expedition forced Charles to 
change his attitude and to return to Scotland as the covenanted 
king. Stair had preceded him, and met him on his landing in 
Aberdeenshire, probably carrying with him the news of the 
execution of Montrose, which he had witnessed. 

During the Commonwealth Stair continued to practise at the 
bar; but like most of his brethren he refused in 1654 to take 
the oath of allegiance to the Commonwealth. Three years later, 
on the death of Lord Balcomie, Stair was appointed one of the 
commissioners for the administration of justice in Scotland, 
on the recommendation of Monk. His appointment to the 
bench on the ist of July 1657, by Monk, was confirmed by 
Cromwell on the 26th. Stair’s association with the English 
judges at this time must have enlarged his acquaintance with 
English law, as his travels had extended his knowledge of the 
civil law and the modem European systems which followed itn 
He thus acquired a singular advantage when he came to write 
on law, regarding it from a cosmopolitan, or international, 
rather than a merely local or national point of view. His 
actual discharge of judicial duty at this time was short, for after 
the death of Cromwell the courts in Scotland were shut— a new 
commission issued in 1660 not having taken effect, it being 
uncertain in whose name the commission ought to run. It was 
during this period that Stair became intimate with Monk, who 
is said to have befen advised by him when he left Scotland 
to call a full and free parliament. Soon after the Restora- 
tion Stair went to London, where he was received with favour 
by Charles, knighted, and included in the new nomination 
of judges in the court of session on the 13th of February 
1661. He was also put on various important commissions, 
busied himself with local and agricultural affairs, and, like 
most of the Scottish judges of this and the following 
century, acted with zest and credit the part of a good country 
gentleman. 

In 1662 he was one of the judges who refused to take the 
declaration that the national covenant and the solemn league 
and covenant were unlawful oaths, and, forestalling the deposi- 
tion which had been threatened as the proalty of continued 
non-compliance; he placed his r^ignation in the king’s hands. 
The king, however, summoned him to London, and allowed him 
to talm the declaration under an implied reservation. The 
next five years df Stair’s life were comparatively uneventful, 
but in 16^ a family calamity, the exact facts df which wiU 
probably never be ascertained, overtook him. His daughter 
Janet, who had been betrothed to Lord Rutherfurd, was married 
to Dunto of Baldoon, and some tragic incident occuned on 
the wedding night, from the effsets of which she never recovered. 
As the traditions vkry on the ceritral fact, whether it was the 
bride who stabbed her husband, or the husband who stabbed 
tk bride, no credence can be given to the mass of superstitions 


and spiteful slander which surrounded it, principally levelled 
at Lady Stair.* In 1670 Stair served as one of the Scottish 
commissioners who went to London to treat of the Union; but 
the project, not seriously pressed by Charles and his ministers, 
broke down through a claim on the part of the Scots to what 
was deemed an excessive representation in the British parlia- 
ment. In January 1671 Stair was appointed president of the 
court of session. In the following year, and a^in in 1673, he 
was returned to parliament for Wigtownshire, and took part 
in the important legislation of those years in the department of 
private law. During the bad time of Lauderdale’s government 
Stair used his influence in the privy council and with Lauder- 
dale to mitigate the severity of the orders passed against ecclesi- 
astical offenders, but for the most part he abstained from 
attending a board whose policy he could not approve. In 1679 
he went to London to defend the court against charges of 
partiality and injustice which had been made against it, and 
was thanked by his brethren for his success. When, m the 
following year, the duke of York came to Scotland Stair dis- 
tinguished himself by a bold speech, in which he congratulated 
the duke on his coming amongst a nation which was entirely 
Protestant. This speech can have been little relished, and the 
duke was henceforth his implacable enemy. His influence 
prevented Stair from being made chancellor in i68t, on -the 
death of the duke of Rothes. 

The parliament of this year, in which Stair again sat, was 
memorable for two statutes, one in private and the other in 
public law. The former, relating to the testing of deeds, was 
drawn by Stair, and is sometimes called by his name. The 
other was the infamous Test Act, probably the worst of the 
many measures devised at this period with the object of fettering 
the conscience by oaths. Stair also had a minor share in the 
form which this law finally took, but it was confined to the 
insertion of a definition of “ the Protestant religion by this 
he hoped to make the test harmless, but his expectation was 
disappointed. Yet, self-contradictory and absurd as it was, 
the Test Act was at once rigidly enforced. Argyll, who de- 
clared he took it only in so far as it was consistent with itself 
and the Protestant religion, was tried and condemned for treason 
and narrowly saved his life by escaping from Edinburgh Castle 
the day before that fixed for his execution. Stair, dreading a 
similar fate, went to London to seek a personal interview with 
the king, who had more than once befriended him, perhaps 
remembering his services in Holland ; but the duke of York 
intercepted his access to the royal ear, and when he returned 
to .Scotland he found a new commission of judges issued, from 
which his name was omitted. He retired to his wife’s estate 
in Galloway, and occupied himself with preparing for the press 
his great work, The InsHtuHms of the Law of Scotland, which 
he published in the autumn of 1681, with a dedication to the 

was not, however, allowed to pursue his legal studies in 
peaceful retirement. His wife was charged with attending 
conventicles, his factor and tenets severely fined, and he was 
himself not safe from prosecution at any moment. A fierce 
dispute arose between Claverhouse and Stair’s son, John, 
master of Stair, relative to the regality of Glenluce; and, Iwth 
having appealed to the privy council, Claverhouse, as might 
have been expected, was absolved from all the charges brought 
against him and the master was deprived of the regality. Stair 
had still powerful friends, but his opponents were more powerful, 
and he received advice to quit the country. He repaired to 
Holland in October 1684, and took up his residence, along with 
his wife and some of his younger children, at Leid^. White 
there he published the Decisions of the Court oj Session beiweoh 
Jt 666 md 1671, of which he had kept a daily reebrd, and a 
small treatise on natural philosophy, entitled Physiidopd nova 


experimentalis. 

In his absence a prosecutbn for treason was raised against 


1 Sir Walter Scott took the plot of his Bride of Lammamonr from 
this incident, but he disclaimed any intention of making Sir William 
Ashton a portrait of Lord Stair. 
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him and others of the exiles by Sir G. Mackenzie, the lord 
advocate. He was charged with accession to the rebellion of 
1679, the Rye House plot, and the expedition of Argyll. With 
the first two he had no connexion; with Argyll’s unfortunate 
attempt he had no doubt sympathized, but the only proof of 
his complicity was slight, and was obtained by torture. The 
proceedings against him were never brought to an issue, having 
been continued by successive adjournments until 1687, 
they were dropped. The cause of their abandonment was the 
appointment of his son, the master of Stair, who had made 
his peace with James II,, as lord advocate in room of Mac- 
kenzie, who was dismissed from office for refusing to relax the 
penal laws against the Roman Catholics. The master only held 
office as lord advocate for a year, when he was “ degraded to 
be justice derk ” — the king and his advisers finding him not a 
fit tool for their purpose. Stair remained in Holland till the 
foUowing year, when he returned under happier auspices in the 
suite of William of Orange. William, who had made his ac- 
quaintance through the pensionary Fagel, was ever afterwards 
the firm friend of Stair and his family. The master was made 
lord advocate; and, on the murder of Lockhart of Carnwath in 
the following year, Stair was again placed at the head of the 
court of session. An unscrupulous opposition, headed by 
Montgomery of Skelmorlie, who coveted the office of secretary 
for Scotland, and Lord Ross, who aimed at the presidency of 
the court, sprang up in the Scottish parliament; and an anony- 
mous pamphleteer, perhaps Montgomery himself or Ferguson 
the Plotter, attacked Stair in a pamphlet entitled The Late 
Proceedings of the Parliament of Scotland Stated and Vindicated. 
He defended himself by publishing an Apology ^ which, in the 
opinion of impartial judges, was a complete vindication. 

Shortly after its issue he was created Viscount Stair (1690). 
He had now reached the .summit of his prosperity, and the few 
years which remained of his old age were saddened by private 
and public cares. In 1692 he lost his wife, the faithful partner 
of his good and evil fortune for nearly fifty years. The massacre 
of the Macdonalds of Glencoe (Feb. 13, 1692), which has 
marked his son, the master of Stair, with a stain which his great 
services to the state cannot efface — ^for he was undoubtedly the 
principal adviser of William in that treacherous and cruel deed, 
as a signal way of repressing rebellion in the Highland.s — was 
used as an opportunity by his adversaries of renewing their 
attack on the old president. His own share in the crime was 
remote ; it was alleged that he had as a privy councillor declined 
to receive Glencoe^s oath of allegiance, though tendered, on the 
technical ground that it was emitted after the day fixed, but 
even this was not clearly proved. But some share of the odium 
which attached to his son was naturally reflected on him. 
Other grounds of complaint were not difficult to make up, which 
found willing sup]Mrters in the opposition members of parlia- 
ment. A disappointed suitor brought in a bill in 1693 com- 
plaining of his partiality. He was also accused of domineering 
over the other judges and of favouring the clients of his sons. 
Two bills were introduced without naming him but really aimed 
at him-K)ne to disqualify peers from being judges and the other 
to confer on the Crown a power to appoint temporary presidents 
of the court. The complaint against him was remitted to a 
committee, , j]i|^ ich. > after full inquiry, completely exculpated 
him; and the two b 31 % whose incomp)eten^ he demon.strated 
in an able pap)er addressed to the commission and parliament, 
were joUowed to drop. He was also one of a parliamentary 
commission which prepared a repxirt on the regulation of the 
judicatures, afterwards made tM basis of a statute in 1695 
supplementary to that of 1672, and forming the foundation of 
the judicial'iproccdure in the Scottish courts for many years. 
On. ^ 29th of November 1695 Stair, who had been for some 
time in failing health, died in Edinburgh, and was buried in the 
church of St Giles. 

|& 1695 there was publiHhed in London a small volume with the 
title A vindication of ^ Divine Perfections, Illustrating the Glory of 
God in ' them by Reason and Revelation, tHethodieaUy dtgested-^By a 
Person iof Honour. It was edited by the two Nonconformist 
divines, William Bates and John Howe, who had been in exile in 


Holland along with Stair, and is undoubtedly liis work. Perhaps 
it had been a sketch of the “ Inquiry Concerning Natural Theology " 
which he had contemplated writing in 1681. It is of no value as a 
theological work, for Stair was no more a theologian than he was a 
man of science, but it is of interest as showing the serious bent of his 
thoughts and the genuine piety of his character. 

Stair's great legal work, The Institutions of the Law of Scotland 
deduced from its Originals, and collated with the Civil, Canon and 
Feudal Laws and with the Customs of Neighbouring Nations, affords 
evidence of the advantage he had enjoyed from his philosophical 
training, his foreign travels and his mlercourse with Continental 
jurists as well as English lawyers. Unfortunately for its permanent 
fame and use, much of the law elucidated in it has now become anti- 
quated through the decay of the feudal part of Scottish law and the 
large introduction of English law, especially in the departments ol 
commercial law and equity. 

The Physiolopa was favourably noticed by Boyle, and is inter- 
esting as showing the activity of mind of the exiled judge, who 
returned to the studies of his youth with fresh zest when physical 
science was approaching its new birth. But he was not able to 
emancipate himself from formulae which had cramped the education 
of his generation, and had not caught the light which Newton 
spread at this very time by the communication of his Principia lo 
the Royal Society of London. 

Stair was fortunate in his descendants. “The family of 
Dalrymple,” observes Sir Walter Scott, “ produced within two 
centuries as many men of talent, civil and military, of literary, 
political and professional eminence, as any house in Scotland.” 
His five soas were all remarkable in their professions. John, 
master of Stair (1648-1707), who was created ist earl of Stair 
in 1703, an able lawyer and politician, who is, however, 
principally remembered for his part in the massacre of Glencoe, 
is dealt with above. Sir James Dalrymple of Borthwick, 
created a baronet in 1698, was one of the principal clerks ol 
session, and a very thorough and accurate historical anti- 
quary. Sir Hew Dalrymple of North Berwick (1652-1737) 
succeeded his father as president, and was reckoned one of 
the best lawyers and speakers of his time; he, too, was created 
a baronet in 1698. Thomas Dalrymple became physician to 
Queen Anne. Sir David Dalrymple of Hailes (d. 172 1 ), who was 
created a baronet in 1700, was lord advocate under Anne and 
George L; and his grandson was the famous judge and historian, 
Lord Hailes (q.v.). 

Stair’s grandson, John, 2nd earl (1673-1747), who rose to be 
a field marshal, gained equal credit in war and diplomacy. He 
was ambassador in Paris (1715-1720), and, besides seeing Service 
under Marlborough, was commander-in-chief of the British 
forces on the Continent in 1742, showing great gallantry at the 
battle of Dettingen. He had no son, and in 1707 had selected 
his nephew John (1720-1789) as heir to the title; but through 
a decision of the House of Lords in 1748 he only became 
5th earl, after his cousin James and James’s son had suc- 
ceeded as 3rd and 4th earls. John’s son, the 6th earl, died 
without issue, and a cousin again succeeded as 7th earl, his two 
sons becoming 8th and 9th earls. The 8th earl (1771*1853) 
was a general in the army, and keeper of the great seal of 
Scotland. The 9th earl’s son and grandson succeeded as loth 
and 11th earls. 

For a fuller account of the life of Stair, see ]. Murray Graham, 
Annals of the Viscount and First and Second Earls of Stair (1875); 
A. J. G. Mackay, Memoir 0/ Sir James Dalrymple, First Viscount 
Siatr (X875) ‘ and Sir H. Douglas, Peerage of Scotland, new 
by Sir J. B. Paul. 

STAIR ( 0 . Eng. staiger, step, from sHgan, to climb, d. Ger. 
steigen; the root is also seen in "stile” and “^stirrup”), in 
architecture, the terfn (Fr. escalier) given to a series of st^s 
rising one above the other, either m one straight line or with 
returns, or round a newel, or open well-hole, either square, 
rectaxigular, circular or ellipjtiGal. A series of continuous steps 
is call^ a flight” The ordinary staircase of two flights with 
landing between is known as a “ pair ”; two pair back ” 
therefore would be the room at the back on the second floor; 
in houses where the space occupied by the staircase is very 
limited there is no landing, but the stairs wind round the corner 
post or newel, and are known as ** i^ders*” . , 

The st^ of a stair consist of ** tread ” and riser>” : the 
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respective dimensions of which vary ^cording to the impor- 
tance of the staircase and the space which has been given to it; 
in external flights or stairs, such as those at Persepolis, the 
tread is so wide and the riser so small in height as to allow of a 
horse ascending, and generally in garden terraces there is the 
same slight rise. Por the stairs of a palace or municipal build- 
ing, T4 in. tread and 5 in. riser would be required, but as a 
rule 12 in. tread and 6 in. riser is adopted. In the stone staircase 
in the palace at Cnossus in Crete, the treads were 18 in. and 
the risers sJ in. In ordinary houses 9 in. or 10 in. is generally 
given for the tread, and 6i in. to 7 in. for the riser. In the 
stairs leading to lofts, and in yachts or steamers, the ascent is 
much steeper, having sometimes 10 in. rise and 5 in. tread. 
The series of stairs provided to ascend from one floor to 
another when enclosed with walls is known as a staircase {q.v.). 
Unenclosed flights of steps placed in front of a building are 
known by the French term perron usually applied 

to a structure like the horseshoe staircase of the palace at 
Fontainebleau, the stairs of which are carried on a support 
independent of the main wall of the palace. From this point 
of view the great return flight of steps at Persepolis might be 
looked upon as a staircase, because on one side the steps are all 
embedded in the main wall of the platform. 

Belonging to the same type are the great flights of steps 
which led to the successive stages of the Ziggurats or Assyrian 
.stage towers; those in front of the Propykea, leading to the 
Acropolis at Athens; the stairs leading to the Propylaea (150 ft. 
in width) at Baiilbek; others in Palmyra; and generally all the 
Roman temples. In medieval times should be included the 
great flights of steps which stood in front of the cathedrals of 
Europe, some of which, as those at Le Puy in France, Ste Gudule 
at Brussels, the cathedral at Erfurt in Germany, S. Miniato at 
Florence in Italy, and others, still exist, not having yet- been 
Imried by the gradual raising of the ground level in great towns; 
also the immense flights of steps in Rome, leading up to the 
Trinita del Monte and the Capitol, and those found in all towns 
built on hills, when an architectural composition has guided 
their plan. 

In Egyptian architecture inclined planes took the place of 
stairs, as in the sloping corridors of the Great Pyramid, the 
descent leading to the temple of the Sphinx, and the approaches 
to the two temples of Deir el-Bahri, one of them the oldest 
temple found. Inclined planes were also provided in front of 
some of the Greek temples, where the steps of the stylobate 
were of great height; similar contrivances were adopted by the 
Mahommedans in Egypt to ascend the minaret of Ibn Tulun 
and el Hakim; in the great circular tower at Amboise, and in 
the fallen campanile of St Mark’s, Venice. (R. P. S.) 

STAIRCASE, the term usually applied (Fr. cage d'escalier, 
Ger. Tteppenhaus) to the stairs leading to the upper floors 
in a building, including the enclosure walls. In the ordinary 
house a single staircase only is provided; in larger ones a second 
or service staircase; in those of more importance, especially 
where the principal reception rooms are on the first floor, a 
grand staircase leading to the latter, and other subsidiary stairs 
or staircases. 

ArchiUcture.— Among the earliest examples are those found 
in Egypt, generaDy built in the thickness of the walls, as in the 
pylons and temples; a remarkable example was found by Dr 
Arthur Evans in Cnossus, in Crete, consisting of a staircase in 
stone, 6 ft. wide, with return flights of stairs, rising through 
two floors; the staircase in the temple of Zeus at Olympia 
leading to the gallery, is supposed to have been in wood, but 
in some of the Greek temples have been found stairs in stone 
with return flights. In the Tabularium at Rome there is a long 
flight of 67 steps leading up from the Forum to a hall at the 
back, but otherwise there are few examples of ancient Rom^ 
staircases, and none of an^ importance have been found in 
Pompeii. Of medieval staircases the principal examp^ are 
those in stone built round a circular newel, to provide means 
of ascent to the various stages of the church towers. One of 
these, at St Gilles in Provence, is covered with a smioircular 
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rising vault, which is known as Vis St Gilles; some of these 
circular staircases are 12 ft. in diameter, others, like those in 
the campanile of PiSa, are built in the thicknes.s of a circular 
hall with well-hole in centre. In the i/lh century some of the 
stone staircases leading to the rood loft, with open tracery round 
the edge, are of great elaboration and beauty, as at St Maclou, 
Rouen. In the 16th century in France, in the chateaux of the 
Loire, are many examples, among which the circular stairca.ses 
at Blois, two of them in square towers, the third octagonal in 
plan and on one side open at intervals to the court, has a 
great circular newel enriched with arabesque carving, and a 
rising elliptical barrel vault with ribs and bosses. In the 
chateau of Chambord the great staircase in the middle, which 
is built round a circular well-hole, has two separate flights, one 
over the other, so that, starting from opposite sides on the 
ground floor, two persons could ascend without seeing one 
another. At Azay le Rideau, Loire, and in the chateau of 
St Germain-en-Laye, the staircases in return flights are built 
between walls, and the same is found in the ducal palace at 
Venice and most of the palaces of Rome. At Venice, in the 
Palazzo Minelli, the staircase is in a circular tower with open 
arcades and balustrades. The most famous staircase in Spain 
is that in the north transept of Burgos Cathedral, remarkable 
for the magnificent iron- work of its balustrade; and in Enghuid 
the staircase leading to the hall of Christ Church, Oxford, with 
a magnificent fan vault, is a fine example. In the 16th and 
17th centuries in England the grand staircases of the great 
mansions were usually in wood, the finest examples being those 
at Hatfield, Knole, Audley End, &c. They would seem also 
to have been regarded as part of the great entrance halls, but 
in France and Italy they assumed greater importance, being 
always in stone or marble, with colonnades or arcades round the 
staircase on the first floor. Of these there were three fypes. 
The first is the straight staircase with two or more landings, of 
which examples existed in Paris in the Tuileries and the old 
Hotel de Ville, having been reproduced in the new Hdtel de 
Ville, and the staircase in the Vatican. The second is the 
staircase with return flights right and left, at the top of a 
first flight, sometimes built in long rectangular halls, Imt un- 
satisfactory owing to the want of concentration and to the 
difficulty of deciding whether to turn to the right or left at 
the top of the first flight; examples are in the Herrenchiemsee 
Palace, Bavaria, the Palazzo Reale at Naples, the Madama 
Palace at Turin, and the government offices in London. In 
the new opera house in Paris, J. L. Gamier (^.V.) solved the 
problem better by placing his staircase in a square hall, which, 
seen from the first floor surrounded with open balconies, forms 
one of the finest staircase halls known* The third alternative 
is that of the staircase in three flights, built round a square 
well-hole, of which the staircase in Holford House is the best 
example. The vestibule stajrcai^es in Genoa which lead to u 
raised ^ound-storey, such as those in the Palazzo Durazzo, or in 
the university, are extremely fine, in effect and are executed all in 
white marble. As the, vestibules are open to the narrow iftreets, 
it is possible that the title of th^*’ marblf palaces of (^oa ” 
ref^ to those marble stairwe h^s, because the extemsl walls 
of the palaces are either in ordinary stone or in bride ^vered 
with stucco. ” (R. S. S.) 

Constt uctim. — The primary object of sta^, in hoUse-bmlding, 
is to afford a safe and easy communication between floors at 
different levels. To make the communication easy the ** rise ” 
and width (or “ tread ”) of the steps should be regular and 
suitably proportioned to each other with convenient landings; 
there should be no windinj^ steps, and the rftil which is fixed to 
rendw the use of the staircase, safe should be strongly fl^od 
with its top at a convenient height for the hand. 

The first .persoh that attempted to fix the relation beitwajm the 
height and width of a step upon cottect principles was, we believe. 
Blondel. in his Cours d*archHeehtre: Hl^ formula is applicible to 
very large buildings but not to ordinary dwellings, who 

investigated the subject 'at length (in Handrails ^Imkrcd^s), 
gives the following rules for dutairetit proporlioiis' ^ treads add 
rkere. 
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Width of tread Height of rise 

in inches. in inches. 

12, si 

nj 5J 

II 0 

loj 6i 

10 6| 

9i 

9 7 

These dimensions give angles of ascent varying from 24® to 37®. 
The projection of the nosings is not reckoned in the width of the 
treads and must bo added to determine the fuU width of the treads. 
It will be seen upon examination that these proportions may be 
expressed in the following simple formula : 23 — twice the rise in 
inches 4- the tread in inches. An American rule is to make the sum 
of the rise and tread equal to 17 or 17 1 in. 

The forms of staircases are various, the simplest being a straight 
flight, which type should only be used to a low storey. In towns, 
where space cannot be allowed for convenient forms, they are often 
made angular, circular or elliptical, with winding steps, or are 
construct of composite form partly straight and partly circular. 
In large buildings, where convenience and beauty are tne chief objects 
of attention, winding steps are seldom introduced when it is possible 
to avoid them. Well-designed stairs should be planned as simplv 
as possible, to afford easy and convenient access to the higher level. 
The staircase must be placed in a position easy of approach, and 
convenient for both the lower and upper apartments. It must be 
well ventilated and lighted — ^the absence of sufiiciont light may 
prove the cause of serious accidents. At no part should the head 
room (that is, the height between the level of a tread and that 
portion of the structure immediately above it) be less than 7 ft. 
Straight flights should be composed of not less than four and not 
more than twelve steps. If it is desired to continue more than this 
number of steps in a straight line, a landing equal in length at least 
to the width of the stairs should be provided before starting up the 
next flight. Winders should be avoided if possible, but should they 
be found necessary it is advisable to put them at the bottom of a 
flight rather than at the top, the reason being that should they 
be the cause of an accident the unfortunate individual will not have 
far to fall. 

Besides the straight flight of stairs, stairs may be designed in 
almost numberless different ways to suit the position which they are 
to occupy or with a view to architectural effect, but whatever 
position or form they are made to take their chief purpose of provid- 
ing convenient and easy access to a higher level must be steadily 
borne in mind. Some of the most ordinary forms from which 
staircases of a more ambitious character are elaborated are the 
dog’-leggfd or newel stair, open newel stair, geometrical stair, circular 
newel stairs (see fig. 1). 
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The mwei or dog-Ugpd stair is so termed from its supposed 
resemblance to a dog's hind leg. In this form the staircase is divided 
in width into two equal parts and th^ outer string of the upper 
return of the stairs rises in a vertical plane immediately above that 
oi the lower fli^t. There is therefore no weH-hple in this form of 
construction (see fi)g^ 4, and section) . 

Open newel stairs, 444^1 the previous example, have newels placed 
at tos im^les, but are sogfffanged as to enclose a w^. This is more 
convenient for the, diatn^tiQn o| light than the dqg-legged stnirs, 
espeoially when the UghWg is effected by means of a lantern sky- 
li^t placed at the top of the staircase. 


Geometrical stairs usually enclose a well, which may vary very 
much in size and shape from merely a narrow slit between the flights 
to a square opening admitting of ample ventilation and lighting. 
This form has continuous strings and handrail, and may be rectangu- 
lar, circular or elliptical in plan, although it is especially adapted for 
the curved forms and most satisfactory when so treated. Such 
stairs are more difficult to construct than the newel stairs already 
mentioned and lack their strength, as in the absence of the strong 
framed newel posts the handrail depends for support entirely upon 
the balusters, which must therefore oe very securely fastened to the 
treads. When wood balusters for the most part are used bars of 
iron are often introduced at intervals to afford additional stiffness. 
Circular geometrical stairs are built on a circular plan around a well. 
Each step is necessarily a winder radiating from the outer string to 
the wall string. If in wood they must be very carefully framed, 
esp^ially if the well-hole is small, owing to the difficulty of intro- 
ducing proper carriages for support, and the number of pieces of which 
the work must be built up on account of its curvature. This type 
of stairs is more suitable for building in stone, and in this case support 
is obtained by pinning the end of the stone step well into the wall 
and supporting each step upon the one below. The balusters and 
handrail also, in the case of stone, are much more firmly fixed by the 
former, which are usually of iron, being let into mortises in the tread 
or end of the step and run in with molten lead and caulked to secure 
a firm fixing. 

Solid newel or spiral stairs are circular or polygonal on plan and 
built around a central pillar or newel, which may be square, poly- 
gonal or circular in section. This also is a form of stair-building 
especially suitable for erection in stone, the central newel being 
formed on the step itself, and the other end well pinned into 
the masonry of the wall. Each succeeding step should dc dowelled 
at the newel to the one below and should lap for a matter of two or 
three inches at least for its entire length over the one below and in 
this way obtain extra support. 

The newel stair was at its best in Elizabethan and later Renais- 
sance times. The older form of staircase with circular newel and 
narrow winding steps was found ill adapted to the altered conditions 
when convenience and elegance were Incoming more sought after. 
The designers of this period found in the open newel stair a construc- 
tion capable of being developed into a dignified and beautiful 
feature of domestic architecture, and they certainly brought out 
its possibilities in a remaricable manner. This is evidenced by the 
many fine examples, handed down to us by the architects of the 
Tudor period, to be found in the great mansions which date back to 
the time of the early Renaissance. Steps were arranged in broad 
short flights with wide treads and easy rise. Landings were freely 
used, and in many cases were large enough to be used as galleries 
for the display of pictures. The work was generally solidly executed 
in oak, and carved and moulded decoration was lavished upon 
every detail. The newels, much enriched, were frequently carried 
up to the ceiling and formed a portion of the arcamng which was 
often a prominent feature around the well. In the period' of the 
later Renaissance the newel principle of construction was still 
retained and the main features were the same, but they were planned 
with longer flights and the manner of decoration partook ot a more 
severely classic nature. One of the first examples is that of the 
Chateau do Blois, and of modem treatment that of the Grand Opera 
House, Paris. In the period of the Georgian era the geometrical 
staircase was much favoured and very generally used in domestic 
buildings. Although more difficult to build it must be admitted 
that this type of stair is not so satisfactory in a number of ways as 
the newel form. With its continuous curving strings and handrail 
it has a certain oldganco of its own. but in principle of construction it 
is not so good, nor can it compete with the open newel stair in 
regard to the ease with which the latter lends itself to schemes of 
artistic decoration. As before remarked, however, it is well adapted 
for stairs circular and elliptical in plan. 

Experience has proved concrete to have fire-resisting properties 
of the most effective character, and it does not possess the propensi- 

th« actfon of 
heat that belong ®“'"* 
to stone. Steel or iron 
is often en^ployed as an 
additional support for 
stone and concrete stairs. 
In the case of concrete 
work iron bars are fre- 
quently embedded in the 
steps for their full len^, 
and are in this wayhitfien 
from ^ht while at the 
same time serving the pur- 
poses of support. Whep 
a more bmate appearance 
is desired than is obtained 
by the .use of plain concrete 
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the; steps may be ^encased in other material to seoum a richer effect 
Marbles, tiles and mosaic are the principal materials used for this 
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purpose. Stairs of fine concrete to is given the name of 

artificial stone " have largely superseded those constructed of 
genuine stone. It is very strong and capable of being further forti- 
fied by the introduction of steel core bars ‘without detriment to 
its appearance ; it is consistent in quality and special shapes 
are readily moulded; it is very hard-wearing, especially when the 
aggregate consists of a hard nature such as granite chippings. 
The stairs are built by pinning each step in the wall either at one 
or at both ends. In the first case they are termed cantileveY or 
harming steps ^ and it is advisable to use steel reinforcement and pin 
, . _ the end of the step at least 9 in. 

into the wall. When fixed at 
both ends the pinning need not 
^ ^ deep, and unless the stairs 
arc very wide the steel core may 
be omitted. The steps are either 
n rectangular or spandrel-shaped 

fl ^ section (figs. 2 and 3): the 

former arc stronger and easier 

J -X I to fix than the latter, which, 

I however, give a bettor appear- 

s toM s tairs— squ are section ancc and Can be finished with a 

Fir.. 3 . plain smooth .soffitt. Iron balus- 

. V tera arc generally used for atone 

*5 ' • d and concrete staircases, and are 


fitted with lug terminations which are let into dovetailed mortices 
formed in the top or side of tlie stair tread and held fast by 
molten lead, neat Portland cement, or a mixture of sulphur and 
sand. 

The construction of wood staircases forms a special branch of 
the joinery craft, and many books have been written on the subject, 
c# # # Numerous methods of setting out the handrails have 

forward by different authors, among them 
* being the tangent sy.stem, which gives excellent results 
^ at perhaps the smallest cost compatible with good work. 

It is noteworthy that the common practice in England with regard 
to wood stairs is to frame and form the finished work in the workshop 
and fix it bodily in the position it has to occupy. In America, 
especially in the eastern states, tlie finished staircase is built up 
piece by piece upon a rough framework which has been used by the 
workmen during the erection of the carcase of the building. In 
many instances the strings consist of casings and panellings nailed 
upon the rough skeleton work. 

Stairs are built in many kinds of materials, such as wood, stone, 
concrete, iron and brick. Often two or more kinds of materials 
are used in the same staircase, as when constnictions of concrete 
or stone are reinforced with iron or steel. It is common also to 
fit to a staircase handrails, balusters and newels of a difioroiit nature 
from the steps themselves, Tlie spandrel or triangular-shaped 
space between a flight of stairs and the floor is frequently enclosed 
with wood-pancllcd framing and fitted with a door so that it may 
be made use of for cupboard accommodation. 

There aise a number of toclmical terms connected with staircases 
which require some explanation to enable the drawings to be easily 
understood : — 

Staircase, — This comprises the whole of the stair construction, 
and is the name given to the space or enclosure which contains 
the stairs. 

Well-hole, the open space enclosed by the stairs. 

Flight, a continuous series of steps between two landings. 

Landing, a platform forming a kind of halting-place between 
two flights of stairs. A quarter-space landing forms a space, usually 
a rectangle, equal in width and length to the breadth of the two 
flights which it separates. A half-space landing extends the total 
width of the staircase. 

Flier, —Fliers are steps that have the nosings of the treads parallel 
one to another. 

Winder, — This is an angular-shaped step. A winder fitted into 
a wall angle is often termed a kite winder, from the fact tliat it 
resembles a kite. In planning stairs the width of the winder tread 
at a distance of 18 or 20 in. from the handrail should equal the 
width of a flier. 

Curtail Ste/).— This may be either a flier or a winder. One or both 
ends of the step are projected to form a base for the newel and are 
shaped to a scroll which often follows the line of the curve terriiinat- 
ing the handraiU It is usualljr the stop or steps at the base of a 
staircase that are formed in this way. 

Bull-nosed step, one having a blunt rounded end. It may be 
shaped to a quarter or half circle. ^ 

vancing Stairs. — The introduction of winders in geometrical 


the rise is necessarily equal, causes an uhsigntly kiiee in the handr^. 
and in the strings. To obviate this the whole of the stros art made 
to dance, that is, they are all shaped as winders in order 'to divide 
the going equally between them and thus obtain a regular slope 
for &e strings and handrail. Oft^ the first and last thfee or four 
steps of a flight are made oidinary fliers. In a polygonal or elliptical 
staircase “the whole of the fii^t Is constnicteo itl' this way so as to 


obtain a regular sweep up from the bottom to the top stef. Each 
step may be divided into several different parts such as the tread, 
the riser and the nosing. The tread is the horizontal upper surface 
of the step which supports the foot when ascending or descending 
the stairs. The riser is the upright member of a step which supports 
the tread. It fills in the vorti^ space between the nosing 01 one 
tread and the back edge of the one below. The edge of the tread 
usually projects some little distance beyond the face of the riser 
and is formed into a rounded or moulded nosing. Stone stairs and 
those of concrete usually have each step formed separately in a 
solid piece of stone of square or triangular section, and these arc 
fixed in position by being pinned into the wall at one or both ends 
with each step resting upon the back edge of the one below. Stairs 
of costly marble are frequently built up in a manner somewhat 
similar to that adopted for wood construction. 

Fise, the vertical distance between the surface of one tread and 
that of the next. 

Going, the horizontal measurement between two adjacent risers. 
In America this is termed the run. 

Newels, strong posts occurring at intervals in a newel staircase. 
Tliey are placed at the ends of flights where junction is made to 
landings, at turnings, and at the top and bottom of the staircase. 
They should be strongly framed in the stair construction, and have 
the string and handrail housed into them. Newels are sometimes of 
iron, aucf in large stone staircases of stone. They are frequently 
of elaborate form and often designed as a pedestal carrying a lamp 
or statuette, or they may bo carried up to form part of some orna- 
mental framing around the staircase. In America the newel is the 
main post where the stairs bepn, and the remainder of the posts 
used in the framing arc termed angle posts. 

Handrail. — This is a rail commonly of hard wood which runs up 
at the same slope as the stairs at a height above the nosing line of 
about 2 ft. 8 in. (that is 3 ft. minus half a rise) to the upper surface 
of the rail. On the level, such as on landings, it is usually fixed 
3 ft. above the surface. These are the heights at which a handrail 
is found to give most assistance to persons going up or down stairs. 
Handrails are made in other materials such as iron and bronze. 
A handrail is generally upheld by balusters, which are vertical bars 
or posts filling in the space between the handrail and the string or 
the treads. They are made in many shapes and in many different 
materials such as wood, iron, bronze, stone and marble. Sometimes 
in the place of balusters the space usuiUly occupied by them is filled 
in -with scrollwork of wrought or cast iron or bronze, or with panels 
of wood perforated, perliaps, and richly carved. 

Core-rail. — An iron band is frequently used in geometrical stairs 
to give extra strength and stiffness to the handrail. It is generally 
about i in. thick, being screwed into a groove formed in the under- 
side pf the handrail. It is especially necessary for the curved 
portions of the handrail, where the grain of the wood is often cut 
across. 

String . — Strings are the members that carry the treads and risers 
which in wood stairs are housed into them or else fitted into notches 
cut in the stri ngs to receive them. I n the former case the supporting 
member is termed a close string, but if notched out for the stops it 
is known as acuf string (see details, fi^. 4). A cut and mitred string 
is similar to this last, but has the vertical cut of each notch splayed 
and the riser is mitred to it so as not to show the joint. Strings are 
either wall strings or outer strings', the former are fixed against the 
wall, the latter run up from newel to newel or in geometneal stairs 
ramp and curve according to the nosing line. Ro%tgh strings or 
rougn carriages are placed between the inner and outer strings to 
afford additional support to the treads and risers, and rough brackets 
about I in. thick are fitted into the steps and spiked to the 
carriages. 

Ramp. — Thi.s is a concave curve formed in one plane when 
changing the direction of the handrail or string. In America it is 
known as an ettsing. 

Knee.--T\iiB is a convex curve in one diiection. When used in 
conjunction with a ramp it forms a swan-neck, 'which is a combination 
of ramp and knee. 

Wreath. — This is a curve formed both horizontally and vertically 
in the handrail or string. It is often necessary in geometrical stairs 
where a change of direction takes place. 

Although more in the nature of a mechanical lift or elevator than 
a stair, moving stairways may perhaps find a place in this article 
owing to thefir resemblance and to tne fiiCt that their Mavimu 
object is to convey the passenger quickly and easily . 
to a higher level without the necessity of a tedious 
climb up stairs, or of a wait such as is often entailed with a 
vertical lift. The contrivance consists of an endless inclined 
platform formed of links bolted togetifier, Which allow it to travel 
round wheels fixed at the top and bottom of the stairway arid Iridden 
within its framing. This is ^pt in continual motion by mechanical 
means, usually by an electric motor, which causes it to travel at 
the rate of about 100 ft. a minute. The handrail also mbves at 
the same rate, so that a passenger merely stops on to the lowbr portion 
of toe stair, places his hand upon trie handrail, and ia carried swiftly 
and safely up to the next floor, where he is deposited Without any 
effort on his part. The process of stepping on arid getting Off the 
st^rway is amazingly simple and without any element of danger 
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to the passenger. For high buildings, underground railwajrs and 
similar positions, a spiral form is used which winds round in a circular 
shait to the highest level and returns in the opposite direction in 
a similar manner, talcing up and setting down passengers as it 
revolves. Although this type of elevator is probably not so rapid 
as the vertical lift working in a straight line to the point it is desired 
to reach, its great advantage is tliat it docs away with the waiting 
which often cause.s so much annoyance with ordinary lifts. 
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The by-laws of the London County Council contain many stipula- 
tions regulating the construction of staircases, and those aresuramar- 
ized below. In every public or other building of more than 
125,000 cub. ft. constructed to be used as a dwelling for 
separate families the floors of lobbies, corridors, passages, landings, 
and also the flights of stairs, shall be of firo-resisting materials. The 
principal staircase of every dwelling-house shall be ventilated by 
moans of a window or skylight opening directly into the external air. 
Ill buildings occupied in separate tenements by more tlian two families 
the common staircase sliall be ventilated upon each storey al^ve 
the ground storey by windows or skylights, or otherwise adequately 
ventilated. Staircases in churches, cnapels, public halls, lecture 
rooms, exhibition rooms and buildings for similar purposes are 
subject to the following conditions : Stairs be supported and 
enclosed by brick walls at least 9 in. ithick.^, Tlw treads of each 
flight shall be of uniform width, and stairs, obrndors pr passages 
shall be 4 ft. 6 in. wide unless the building is for tlic a^commodatmn 
of less tlian two hundred persons, when it may be 3 ft 6 in. wide. 
If for more than four hundred persons the width must increase by 
6 in. for each additional hundrjra persons up to a maximum of 9 ft. 
Staircases 6 ft. wide and upwards shall be divided by a handrail. 
Two staircases may be suWituted for one large one, eacli to 
be two-thirds the width required for the single stair, but not less 
thaq 3 ft. 6 in. Accommodation upon different levels must be pro- 
vided with separate stairs leading directly to the street or open. 
Exit must open outwards. Under the theatre regulations 
dated 1892 the same widths hold good, but the minimuni width is 
increased to 4 ft. 6 in« Every staircase for the use of the audience 
sl^l have solid square section steps of approved stone or concrete, 
with treads of uniform width not less than xx in. wide or rise greater 
than 6 in. Winders are prohibited, and the flights must have not 
more than twelve steps nor less than three steps each. Both ends 
of each st^ shall be pinned into the wall. The several flights sl:^ 
be supported and enclosed on all sides by brick walls not leas than 
9 in. thick carried down to the level of the footings. Not more than 
twonights of twelve 8%w each shall be constructed without a turn. 
Limdings to be d in. thick, square on, pUn and supported under the 
middle ny 9 in, brick A continuous handrail supported 

on ftrong nictal brackets to be fixed on both sides of steps ana land- 


ings, and if possible chased into the wall to avoid projeclion. The 
roof over the staircase shall be of fire-resisting materials. Separate 
exits are required for difierent parts of the theatre or hall. 

The Factory and Workshop Act 1901 contains somewhat similai 
conditions, but in this case the staircases communicate with each 
floor and the roof. Th^ minimum width of tread shall be to in. 
and the maximum rise yi in. Steps of spandrel section may be 
used having a thickness of 3 in. at the smallest part for staircases 
3 ft. 6 in. wide, and not less than 4^ in. thick for 
staircases ft. {> in. wide. External fire-escape stairs 
must be constructed with dead bearings and without 
cantilever work. They must comply with the require- 
ments for enclosed staircases as regards width, going, 
width of treads, height of risers, doors, liandrails, &c. 
They must deliver at the ground-level into a public 
way or some large space. Where in general use the 
treads must be of non slippery material as distinguished 
from perforated iron or chequered iron plates. 

The second schedule of the London Building Act 
1894 sets forth the materials that are deemed fire-resist- 
ing under the act, and specific in the case of staircases 
" oak or teak or other hard timber with treads ard 
risers not less than 2 in. thick." 

The law regulating the construction of buildings in 
the city of New York provides that " stairways serving 
for the exit of fifty people must, if straight, be at 
lca.st 4 ft. wide between railings or between walls, and 
if curved or winding 5 ft. wide, and for every additional 
fifty people to be accommodated i> in. must be added 
to their width. In no case shall the risers of any stairs 
exceed 7^ in. in height, nor shall the treads exclusive of 
nosings be less than loj in. wide in straight stairs. In 
circular or winding stairs the width of the tread at the 
narrowest end shall not be less than 7 in." 

Authoritiks. — The principal works of reference on 
this subject are J. Riadell, Carpenter ^ Joiner, Stair- 
builder and Handrailer; W. H. Wood, Stair Building 
and Handrailing] J. H. Monckton, Stair Building in 
its Various Forms] J. Newland. Carpenter and Joiner's 
Assistant] G. L. Sutcliffe, Modern Carpenter, Joiner 
and Cabinetmaker] W. Mowat, Handrailing and Stair 
Building] W. R. Purchase, Practical Masonry] F. E. 
Kidder, Building Construction and Superintendence, 
pt. ii. (J. Bt.) 

STALACTITBES (Gr. oraXafcrog, from crraA.acrcreiv, 
to drip), pendent masses formed where water con- 
taining mineral solutions drops very slowly from 
an elevation. They are seen, for example, beneath 
bridges, arches and old buildings as water per- 
colating through the joints of the masonry has dissolved very 
small quantities of the lime present in the cement and mortar 
between the stones. On exposure to the air part of the w’atcr 
evaporates and the solution of carbonate of lime become.s 
supersaturated ; a deposit of this substance ensues and as the 
drop continues to fall from the same spot a small column of 
white cAlcite very slowly grows downwards in a vertical direc- 
tion from the roof of the arch. In a very similar manner 
stalactites of ice are produced in frosty weather as the water 
dropping from eaves of buildings, beams, branches of trees, 
&c., very gradually freezes. Other minerals than ice and 
calcite often occur in stalactitic growths. Thus we find in 
mines and in the cavities of mineral veins stalactites of limonite, 
fluorspar, opal, chalcedony and gibbsite. These stalactites 
are never of great size, usually not more than 2 or 3 in. in 
length, and probably the method of origin is exactly the same 
as that of the larger and more common stalactites of ice and of 
calcite. 

The conditions essential to the perfect development of stalac- 
tites appear to be (i) a very sbw trickle of water from a fissure ; 
(2) regular evaporation; (3) absence of disturbance, such as 
currents of air. If the dischai^ge of water is fast, irregular 
encrustations may be produced, or the precipitate of solid matter 
may be entirely washed away by the mechimical force of the 
currents. Changes of temperature will interfere with evapora- 
tion, sometimes accelerating and sometimes retarding it, and 
the stalactites tend under such circumstances to stop growth 
or to develop irregularities and excrescences. Currents of 
wind produce the same effect. For these reasons ice stalactites 
form most readily on calm cold nights, and stalactites of ice or 
calcite are seen xh greatest pedecUon in the interior of caves^ 
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where tlui sun’s light does not penetrate, tlic temperature is 
steady, and there are no strong currents of air. 

In all limestone caves stalactites form in great abundance 
as glimmering white columns covered with a thin film of water. 
The great caves, such as those of Adelsberg (in Styria), Jenolan 
(Australia), the Mammoth Cave (Kentucky), the Gausses district 
in France, and the grottoes of Belgium, are divided into chambers 
which are richly festooned with stalactites, and fanciful names 
are given to various groups according to their similarity to 
different objects, natural or artificial. Ice caves of considerable 
size occur in the Arctic and Antarctic regions, and are draped 
with ice stalactites often wonderfully like those of limestone 
caves. 

Where the water drops upon the floor of one of these caves 
evaporation still goes on and an encrustation forms which may 
cover the whole surface as an irregular sheet. If the air be 
perfectly still, however, the drop which falls from a stalactite 
on the roof will always land on the same place and a pillar of 
deposit will rise vertically, till in course of time it meets and 
joins with the stalactite above. In this way a column is pro- 
duced, which sometimes has a graceful form with a long straight 
^haft expanding somewhat at its upper and lower extremities. 
As the stalactites thicken by deposit of layer upon layer of 
carbonate of lime, they rarely continue to be cylindrical hut 
assume tapering forms with irregular surfaces. They seldom 
branch, but sometimes they give off excrescences which may 
curve upwards or downwards and occasionally long thin stalac- 
tites take their rise from these and grow downwards parallel 
to the main stalactite. Large stalactites may be three or 
four feet thick, but in that case they have usually formed by 
the coalescence of adjacent ones which enlarged till they met 
and were then covered with a continuous layer of deposit. 
Single stalactites 2 ft. in diameter are not rare. It is known 
that they are of very slow growth, and much speculation has 
gone on regarding the length of time required for the formation 
of some of the largest stalactiter.. From data obtained by 
measurement of the rate of growth at the present day it has been 
estimated that as much as two hundred thousand years may 
have elapsed since certain thick stalactites began to grow. 
We know that many caves are of great antiquity from the fossil 
remains they contain, but these estimates are probably ill- 
founded, seeing that there is no certainty that the conditions 
have remained the same during the whole period of growth. 
Sir Archibald Geikic records that stalactites in. in diameter 
had formed beneath a bridge in Edinburgh which was a 
hundred years old; in caves, however, the rate of formation 
is rarely so great as this. Inscriptions on stalactites in the 
Adelsberg cave after thirty years had been covered with a 
scarcely perceptible film of new deposit. In one of the Moravian 
caves a stalactite, about as thick as a goose quill, was broken 
across in 1880 and in 1891 it had grown three or four centimetres; 
from careful observations it has been calculated that one 
of these stalactites, 7 ft. long, may have been formed in 
4000 years. The stalagmitic crust on the floor of caves is 
usually mixed with blocks which have fallen from the roof, 
sand, mud and gravel carried in by floods, and the bones of 
animals and men which have inhabited the cave if it had an 
accessible entrance. Its formation must have been interrupted 
by many changes in the physical conditions of the district, and 
consequently it often occurs in layers which alternate with beds 
of a different character. 

Some particulars regarding the internal structure and growth of 
stalactites have boon ascertained by Professor W. Rinz of Bru^ls. 
The first stage of every stalactite is a low circular ring of deposit on 
the roof of the cave. The diameter of this ring corresponds to the 
breadth of a drop of water which is so large th^t it is on the point 
of falling. At the outer surface of the drop evjmoration goes on 
and supefsaturation results in the deposit Of a thin nng-shaped band. 
At the centre of the drop no deposition takes place, and as this goes 
on after some time a short tube is produced; the width of this tube 
is about 5 millimetres and is fairly constant. The tube very slowly 
l»?ngthenR as deposit gathers at its lower end : water is constantly 
drop^ng from it and its interior is always full. Very little material 
IB dented except at the orifice -hence in manv caves long straight 


tubular 8talactit(.s can be seen not much more than a quarter of 
an inch wide, and with delicate thin walls. A little water, however, 
makes its w'ay from the interior to the outside of the tube and is 
exposed to evaporation there, consequently the tube walls gradually 
pow thicker. The end of a simple tubular stalactite of this type 
has small sharp tooth or points which are the comers of crystus. 
These have the rhombohedral faces of calcite, and are usually of a 
simple description : their corresponding faces are parallel, and an 
examination of the material of the tube proves that the whole mass 
has the same crystalline structure. We may, in fact, describe these 
stalactites as rounded, tubular crystals continuously growing but 
provided with crystalline facets only at their lower ends. .Small 
lateral passages sometimes allow the water to escape from the interior 
of the tube and their apertures become surrounded with lime deposits. 
In this way horns, twigs and branches arise, often curving upwards 
or downwards; they are always j^vided with a central tubule 
which may be a mere capillary. The substance of these oflshoots 
is in crystalline continuity with that of the main stalactite, and the 
whole mass has a uniform optical orientation. In the majority 
of cases the long axis of the stalactite corresponds to the optic 
axis of the calcite crystal, but in one poup of stalactites these two 
make an angle of. 15*^ with one another. An intenupiion in the 
supply of water or an accidental fracture of the stalactite induce 
abnormal growth. The end of tlie tube becomes obstructed or 
completely closed, and nodular or tuberculate growths are often the 
result. If the outer surface dries the next layer which is laid down 
may often bo readily detached, as it is not firmly united with the 
underlying material. In any case a second stage of powth ulti- 
mately arrives, when the central tube is no longer the chief conduit 
but a general drip of water from the roof bathes the whole outer 
surface of the stalactite. Then small, flat crystals of calcite appear 
with their basal planes directed outwards. These increase in number 
till they cover the whole mass, and as they grow outwards they 
t'evelop into prisms whose axes are directed radially. In very old 
sphenilites the initial tube is covered with a great thickness of radiat- 
ing calcite crystals deposited from the mineral solutions which 
trickle down along the external sutface. When they are cut acro.ss 
they show concentric rings, some of which are due to stains of iron 
or manganese oxides or msoluble materials brought down by the 
water; others are lines of cavities produced by interrupt^ or 
irregular crystallization. They resemple the rings of the wood of 
trees, but probably do not depend on seasonal changes but on purely 
accidental factors, so that they afford no clue to the rate of growth. 

Stalactites also occur in the interior of lava caves in the 
Sandwich Isles, Samoa, &c. Often the upper surface of a lava 
flow has cooled to form a crust, while the interior is still perfectly 
fluid^and it sometimes happens that the liquid basalt has made 
its escape, leaving great cavities below the hollow roof of the 
lava. The interior of these caves is covered with a black shining 
film of glassy basalt, and black stalactites of lava hang down- 
wards. Their surface is sometimes changed to brown or red 
by the oxidizing action of the acid vapours which occupied the 
cave after the lava retired. These stalactites are tubular, 
with bluntly rounded ends, and probably their mode of growth 
is somewhat analogous to that of ice-stalactites. In micro- 
.scopic section they prove to be glassy with small crystals of 
olivine and augite; in this they differ from the ice and calcite 
stalactites which are crystalline throughout. 

STALL ( 0 . £n|;. steallf stael, cf. Du. sidy Ger. and Swed. Stall, a 
common Teutonic word for a place, station, place for standing 
in; the root is the Indo-European sta-‘, to stand, seen also in 
Latin stabulum, Greek orro^/iUs, and in stallion, an entire 
horse, properly one kept in a stall and not worked), a word 
which means literally a place where one may stand, and so 
is applied to a separate division in a stable, shed, See., in which 
a single horse, cow or other domestic animal may be kept, 
to a separate booth, bench or table in a market or other building, 
or in the street, on which goods are exposed for sale by the 
person owning or licensed to use the same, and in England 
to the higher-priced seats on the ground floor of a theatre. 
The word is more particularly appli^ to a special form of seat 
in an ecclesiastical building. In cathedrals, monastic churches 
and the larger parish churches the stalls are fixed i^ats 
enclosed at the ba^ and separated at the sides by high project^ 
ing arms, and placed in one or more rows on the north and 
south sides of tl^ choir or chancel, running from the sanctuary 
to the screen or chancel arch. These separate enclosed seats 
;ire properly reserved for the clergy, and more usually the choir 
are seated in open benches in front of the stalls. In a cathedral 
the.canons and prebendaries have each a stall assigned to them. 
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In the chapels of the various knightly orders the stalls are 
assigned to the members of the order, thus, in St. George’s 
Chapel, Windsor, are the stalls of the Knights of the Garter, in 
Henry VII.’s Chapel in Westminster Abbey are those of the 
Knights of the Bath, adorned with the stall plates emblazoned 
with the arms of the knight occupying the stall, above which 
is suspended his banner. 

Architecturally and artistically considered, the stalls of a 
cathedral or church are a marked feature of the interior adorn- 
ment, They are richly carved, and are frequently surmounted 
by canopies of tabernacle work. The seats generally can be 
folded back so as to allow the occupant to stand upright or 
kneel; beneath the seat, especially in monastic churches, is 
fixed a small bracket, a miserere {q.v.), which affords a slight 
rest for the person while standing. Among beautiful specimens 
of curved stalls may be mentioned the Early Decorated stalls 
in Winchester Cathedral, the Early Perpendicular ones in 
Lincoln Minster, and the early T5th-century canopies in Norwich 
Cathedral. The stalls, especially the towering corner-stalls with 
their ornate carving filled with figures, in Amiens (aithedral arc 
very fine; they date from 1508-1520. 

STALLBAUM, JOHANN GOTTFRIED (1793-1861), German 
classical scholar, was born at Zaasch, near Delitzsch in Saxony, 
on the 25th of September 1793. From 1820 until his death on 
the 24th of January 1861 Stallbaum was connected with the 
Thomasschule at Leipzig, from 1835 as rector. In 1840 he was 
also appointed extraordinary professor in the university. His 
reputation rests upon his work on Plato, of which he published 
two complete editions : the one (1821-1825) ^ revised text with 
critical apparatus, the other (1827-1860) containing exhaus- 
tive prolegomena and commentary written in excellent Latin, a 
fimdamental contribution to Platonic exegesis. A separate 
edition of the Parmenides (1839), with the commentary of Prod us, 
deserves mention. Stallbaum also edited the commentaries 
of Eustathius on the Iliad and Odyssey^ and the Grammaticae 
latinae institutiones of Thomas Ruddiman. 

See C. H. Lipeius in the Osterprogramm of the Thomasschule (1861); 
K. Hoche in Allgemeino detUsclui Biographie, vol. xxxv. 

STALYBRIDGE, a municipal and parliamentary borough of 
Cheshire, England; the parliamentary borough extending into 
Lancashire.* Pop. (1901), 27,673. It lies on the river Tame, 
in a hilly district, 6 m. E. of Manchester, and is served by 
the London & North-Western, Great Central, and Lancashire & 
Yorkshire railways. Immediately to the west lie the towns of 
Dukinfield, and across the river in Lancashire, Ashton-under- 
Lyne; while 2 m, south of Stalybridge is the town of Hyde. 
The whole district is thus very densely populated. Stalybridge 
is one of the oldest seats of the cotton manufacture in this 
locality, the first cotton mill having been erected in 1776, and 
the first steam engine in 1795. There are also machine works, 
nail works, paper mills, and iron and brass foundries. The 
development of the town is modem, as it was created a market 
town in 1828, incorporated in 1857, and creiited a parliamentary 
borough, returning one member, in 1867. It is under a mayor, 
7 aldermen and 22 councillors. Area, 3130 acres. 

STAMBOLOV, STEFAN (1854-1895), Bulgarian statesman, 
was bom on the 31st of January 1854 at Tmovo, the ancient 
Bulgarian capital, ,where his father kept a small inn. Under 
Turlnsh rule it was impossible to obtain a liberal education in 
Bul^ria, and young Stambolov, after attending the communal 
school in his native town, was apprenticed to a tailor. During 
the ]()ofiti€o-religious agitation which fireceded the establish- 
ment of the Bulgarian exarchate in 1870, a number of Bulgarian 
youths were sent to Russia to be educated at the expense of the 
imperial government; among them was Stambolov, who was 
entered at the seminary of Odessa in order to prepare for the 
priesthood. His wayward and independent nature, however, 
rebelled against tiie discipline of school life; he was expelled 
from the seminary on the ground of his association with Nihilists, 
aiid, 4 !nakmg his way to Rumania, he entered into close relations 
with the Bulgarian revolutionary committees at Bucharest, 
Giuigewo and Galhtat In 1875, though only twenty years of 


age, he led an insurrectionary movement at Nova Zagora in 
Bulgaria, and in the following year organized another rising at 
Orekhovitza. In the autumn of 1876 he took part as a volunteer 
in the Servian campaign against Turkey, and subsequently 
joined the Bulgarian irregular contingent with the Russian army 
in the war of 1877-78. After the signature of the Berlin Treaty 
in 1878 Stambolov settled r.t Tmovo, where he set up as a lawyer, 
and was soon elected deputy for his native town in the Sobronye. 
His force of character, his undoubted patriotism, his brilliant 
eloquence, and his disinclination to accept office — & rare charac- 
teristic in a Bulgarian politician — combined to render him one 
of the most influential men in Bulgaria. The overthrow of the 
Zankoff ministry in 1884 was largely due to his influence, and in 
that year he was nominated to the presidency of the Sobranye. 
He held this important office for the next two years, a critical 
period in the national history. The revolution of Philippopolis, 
which brought about the union of Bulgaria with eastern Rumelia, 
took place on the 18th of September 1885, and it was largely 
owing to Stambolov’s advice that Prince Alexander decided to 
identify himself with the movement. The war with Servia 
followed, and Stambolov, notwithstanding his official position, 
served as an ordinary soldier in the Bulgarian army. After 
the abduction of Prince Alexander by a band of military con- 
spirators (Aug. 21^ 1886) Stambolov, who was then at Tmovo, 
acted with characteristic promptitude and courage. In his 
capacity as president of the Sobranye he established a loyal 
government at Tmovo, issued a manifesto to the nation, nomi- 
nated his brother-in-law. General Mutkurov. coniiiiander-in- 
chief of the army, and invited the prince to return to Bulgaria. 
The consequence of these measures was the downfall of the 
provisional government set up by the Russophil party at Sofia. 
On the abdication of Prince Alexander (Sept. 8) Stambolov 
became head of a council of regency, with Mutkurov and 
Karavelov as his colleagues; the latter, however, soon made 
way for Jivkov, a friend and fellow townsman of the first regent. 
Invested with supreme power at this perilous juncture, Stambolov 
displayed all the qualities of an able diplomatist and an energetic 
ruler. He succeeded in frustrating the mission of General 
Kaulbars, whom the tsar despatched as special commissioner 
to Bulgaria; in suppressing a rising organized by Nabokov, a 
Russian officer, at Burgas; in quelling military revolts at Silistra 
and Rustchuk; in holding elections for the Grand Sobranye, 
despite the interdict of Russia, and in securmg eventually the 
election of Prince Ferdinand of Coburg to the vacant throne 
(July 7, 1887). Under the newly elected ruler he became prime 
minister and minister of the interior, and continued in office for 
nearly seven years (see Bulgaria). The aim of his foreign policy 
was to obtain the recognition of Prince Ferdinand, and to win the 
support of the Triple Affiance and Great Britain against Russian 
interference in Bulgaria. In his. dealings with Turkey, the 
suzerain power, he displayed considerable acuteness; he gained 
the confidence of the sultan, whom he flattered and occasionally 
menaced; and aided by the ambassadors of the friendly powers, 
he succeeded in obtaining on two occasions important concessions 
for the Bulgarian episcopate in Macedonia (see Macedonia), 
while securing the tacit sanction of the Porte for the technically 
illegal situation in the principality. With the assistance of 
Austria-Hungary and Great Britain he negotiated large foreign 
loans, which enabled him to develop the military strength of 
Bulgaria. Under Prince Ferdinand he pursued the same 
despotic methods of government which had characterized his 
administration during the regency; Major Panitza, who had 
organized a revolutionary conspiracy, was tried by court-martial 
and shot at Sofia in 1890; four of his political opponents were 
hanged at Sofia in the following year, and Karavelov was sen- 
tenced to five years’ imprisonment. His tyrannical disposition 
was inaeased by the assytsination of his collj^ue, , Beltchev, 
in 1891, and of Dr Vikovitch, the Bulgari4||ji|i^ at 

Constantinople, in 1892, and eventually filled intolerable to 
Prince Ferdinand, who compelled him to resi|^ in May 1894. 
He was now exposed to the vengeance of his’er^ie^, and sub- 
jected to various indignities and persecutions; he was refus^ 
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permission to leave the country, and his property was confiscated. 
On 15th of July 1895 attacked and barbarously muti- 
lated by a band of Macedonian assassins in the streets of Sofia, 
and succumbed to his injuries three days later. His funeral, which 
was attended by the representatives of the powers at Sofia, 
was interrupted by disgraceful riots, and an effort was made 
to perpetiaite an outrage on his remains. No attempt was 
made to arrest his murderers; two persons were, however, 
arraigned for the crime in 1896, and subjected to almost nominal 
penalties. (J- D. B.) 

STA9IFORD, HENRY GREY, ist Earl or (c, 1599-1673), 
eldest son of Sir John Grey, succeeded his grandfather, Henry 
Grey as Baron Grey of Groby in July 1614. He married Anne, 
daughter of William Cecil, and earl of Exeter, the heiress of the 
borough and manor of Stamford, and in March 1628 was created 
earl of Stamford. Just before the outbreak of the Civil War he 
ranged himself definitely among the king’s opponents, and was 
made lord-lieutenant of Leicestershire. After some operations 
around Leicester he occupied Hereford, and, when compelled 
to abandon the city, marched into Cornwall. At Stratton, in 
May 1643, his troops were beaten by the Royalists; driven into 
Exeter, Stamford was forced to surrender this city after a siege 
of three months. The earl, who was certainly no general, was 
charged with cowardice, and took no further part in the military 
operations of the war, although once or twice he was employed 
on other business. The ravages of the Royalists had reduced 
him to poverty, and, distrusted by the House of Commons, he 
had great difficulty in getting any compensation from parlia- 
ment. After a period of retirement Stamford declared 4<5r 
Charles II. during a rising in August 1659, and was arrested^t 
was soon released. He died on the 2rst of August 1673. One 
of his sons was Anchitell Grey (d. 1702), the compiler of the 
Debates of the House of Commons, 1667-16^4 (10 vols. 1769). 
His eldest son, Thomas, Lord Grey of Groby (c, 1623-1657), was 
member of parliament for Leicester during the Long Parliament, 
and an active member of the parliamentary party. In January 
1643 appointed commander-in-chief of the forces of the 

parliament in the midland counties and governor of Leicester. 
In 1648 he won some credit for his share in the pursuit and 
capture of the duke <rf Hamilton; he assisted Colonel Pride to 
purge” the House of Commons later in the same year; and 
he was a member of the court which tried the king, whose death- 
warrant he signed. A member of the council of state under the 
Commonwealtli, Grey fought against the Scots in 1651, and in 
February 1655 he was arrested on suspicion of conspiring agamst 
Cromwell. He was, however, soon released, but he predeceased 
his father in April or May 1657. 

Thomas (r. 1654-1720), only son of the last named/. succeeds 
his grandfather as 2nd earl of Stamford. He took some port in 
resisting the arbitrary actions of Charles IL, and was arrested in 
July 1685 ; then after his release he took up arms on behalf of 
William Of Orange, after whose accession to the tibrone he was 
m^e a privy councillor and lord-lieutenant of Devonshire. In 
169^ he became chancellor of thedudbiy of Lancasteryand in 1699 
president of the board of trade, being dismissed frt^m his office 
on the accession of Anne in 170J. From 17®? ^ however, 
he was again president of the board of teade. On his death 
without bhildrcn on the 31st of January 1720 his titles passed 
to his cousin Henry (d. i 739 )> * gwmdson of the first earl, from 
WhofO'the-laiter earls were descended* * ^ 

STAlGIORl>, a city df Fairfield county, Coonecsticut, UiS* A., 
in a township of the same name', in the .south'^stem part; of 
the state/ on >Lohg Island Sound, 33^110. (by mil) NX d New 
Ydk €ity. of the city (idoo),> i>5,907, of. whom 407® 

foreign-tom; (1^10, cmius) 25,138; of inckidM 

thi city <(t9tto), <8,839; *8^836- ' Tto^pty.iis e 

the Ymk, New Haven & HhrtfOid .;r^^ im 

other 'etatiofts in theytownship at Gtonbr^, §pr»G(^le and 
Tliriadge Hill), by dectric fi^way to Dahen, Oieeiiw»<^ fitc., 
and by two Hues of Iteamboats to New York Oty^andrports on 
the Sonnd. The city is ^pleasantly istoated with tho RippowM 
Rivtr aowing through the MimwftRiver «i Ihe weatand the 


Noroton on the east. It is the place of residence of many New 
York business men. Among its institutions are the Fe^son 
Library (1882; with 16,000 volumes in 1909), several private 
schools, a Y.M.C.A., the Stamford Hospital (private, 1893), two 
private sanatoria, the Convent of Our Lady of Lourdes, 
St John’s Church House, a day nursery (1902), with dispensary 
ana kindergarten, and the Stamford Children’s Home (1895). 
The Stamford and the Corinthian Yacht Clubs have club-houses 
here. Shippan Point, on the Sound, m. south of the city, is 
a summer resort, near which the city bought land for a public 
park in 1906. Stamford’s factory product in 1905 was valued 
at $5,890416, 50*3 % more than in 1900. The principal manu- 
factures are builders’ hardware, locks and keys (the works of 
the Yale & Towne Manufacturing Company are here), woollen 
goods, dye-stuffs, &c. The township of Stamford, known until 
1642 by the Indian name of Rippowam, was settl^ in 1641 by 
twenty-nine persons who for religious reasons seceded from the 
Wethersfield church and joined the colony of New Haven. Dis- 
content with the religious policy of New Haven, however, caused 
a number of the Stamford citizens to withdraw and to foimd 
Hempstead, Long Island, and for the same reason many of the 
people of Stamford approved of the union of the New Haven 
colony and Connecticut by the charter of 166a; and in Octo- 
ber 1662 Stamford submitted to Connecticut. Stamford, was 
chartered as a borough in 1830 and as a city in 1894. 

See E. B. Huntington, History of Stamford (Stamford, x868); and 
C. B. Gillespie, Picturesque Stamford (Stamford, 1893). 

STAMFORD, a market town and municipal borough, chiefly 
in the South Kesteven or Stamford parliamentary division of Lin- 
colnshire, but partly in Northamptonshire, on the river Welland, 
at the landward edge of the fen country. Pop. (wx), 8229. 
The town stands picturesquely on the steep banks Qy|e river, 
and is of the highest aq^quarian interest. It form^ifissessed 
fourteen parish churches, but now has only six, viz. St Mary’s, 
erected at the end of the 13th c^tury, possessing an Early 
English tower, with Decorated spire, the principal other parts 
of the building being Perpendicular; All Samts’, also of the 13th 
century, the steeple being built at the expense of John Browne, 
merchant of the staple at Calais, in the beginning of the 15 th 
century; St Michaefs, rebuilt in 1836 on the site of the one 
erected in 1269; St George’s, Early Ei^lish, Decorated, and 
Perpendicular, for the most part rebuilt in 1450 at the expense 
of William Bruges, first garter king+at-arms; St John Baptist’s, 
Perpendicular, erected atout 1452 ; and St Martinis, Pemndicu- 
lar, in which Lord Treasurer Burghley is buried. Formerly 
there were several religious houses: the Benedictine monastery 
of St Leonard’s, founded in the 7th century, of which there are 
some Norman and later remains; the Carmelite monastery 
(1291)) of which the west gate still stands; and houses for Grey 
Friaris (time of Henry III.), Dominicans (1240), Gilbeitines 
(1291), and Augustinians (1316), The principal secular build- 
ings are the. town-hall (rebuilt i77j6), the corn eKch<^e<f[.859), 
and the literary and scientific institute (^1842), with a Tibra^ iof 
6000 volumes. There are a latge numtor p{ charitable kttti^- 
tioas,Mudmg the Stamford and Slutland ixifirmary (182$), 
Browne’s Hospital, ionnded in the time, of; Richaid 111 ., mm 
its picturesque Late Perpendicular building, Snowden’s alms- 
houses (*604), Tniesdale’s alpashouses (1,700), and ^Burghley 
hospital, founded bv Lord Treasurer BuigWoy (1597). The 
modem grammar <80x1001 building incorporates remams of the 
church St Baul. To the south of ;Stiu^ord,m Northampton- 
shire, isXurghley House, theseatpf the marquis of Exeter, a fine 
quadrangular xnaxnu^ dating 2587, containing a note- 
wcBthy art collection. It stands in a well-wooded park. TOe 
prosper^ the tosm depends efne^y on its connpdon with 
agriculture* , It possesses iron fountaps, agricultural ixnplwapnt 
wofks^ wagonlactories and breweries. . There is also sonm ^e 
in ;Coal^ timtor, stone and slatre., T^e town is.|oy^m^hy a 
nwybsty 6 aidfiBion and 18 CQuno^^ Arw, 1918 agr^. 

A^ from the tradition prewaved Henry of BEimtingdon 
that the here defeated thej^ and.Scog rln 449, Stfun- 
foid i&iwiMJisa plm great antiqui^.. The piatoe 
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a fort here on the north bank of the Welland, round which a town 
existed when in 922 Rihg Edward fortified the opposite side of 
the stream; It patted again into Danish hands and wa;s one of 
the five boroughs recaptured by Edmund dEtheling in i94i . The 
priory of St Leonard was a cell of Durham, and a charter of 
Edgar dated ‘972 mentions a market and a mint. In the reign . 
of Edward the Confessor Stamford wasa royal borough governed 
by twdve lawmen, reduced in 2086 to nine, and divided into 
sue wkrds. The Norman castle, built before 1086, was thrice ; 
besieged by Henry 11 . while duke of Normandy, bat only 
yielded in 1153. Two years later he granted it and the manor 
t6 Richard Huiriet; forfeited by his son it was given to John, - 
earl erf Warenne, in 1206. In r337 it passed to William de 
Bohun, earl of Nbrthampton, and thence to Edmund Langley, 
afterwards duke of York, finally reverting to the Crown on t^ ; 
death of ' Cicely, duchess of York. Elizabeth granted it to the 
fii‘st Lord IBlitghlcy. The barons met here in 1215 on their 
inarch to London, and in t 309 a parliament was held at Stain*- 
ford. In* 1256 Hairy HI. gave the burgesses freedom from 
tolls, tho right of receiving tolls and immunity of their goods 
from arrest, privileges confirmed and enlarged in the following 
year; WiS^', earl 'of Warenne, m 1275 permitted the burgesses 
to choose their chief officer or alderman, who was still sworn in 
at'the*inanorcourtas late as 1615 and was first called “ mayor** 
in 1663. Edward lY. incorporated Stamford by the name of 
the alderman and burgesses in 1461 and granted the town 
immunity from all external jurisdiction and gave it a common 
seal. The charters have been frequently confirmed. M «ariy 
as 1292’ Stamford was well known for its monastic schools, and 
in 1333 was chosen as the headquarters of the students who 
seCeded'froUl ^Oxford, and aW Eariy Decorated 'gateway remains 
of* Bras<^^ Hkll. The attempt to establish' a regular univer^ 
sity wa^ iid hibited by royal authority* The defeat of the 
Yorkists here was folloi^ed by the dfecayof the castle in the 
reign of‘Ridiard"IH«, and the history of the* piawse' henceforth/ 
cetrtrtd^ chiefly round the family of Cecil, *iriiose ancestor, David 
Seyceld,, settled here about 1566. Stamford occasionally 
turned twb mertibers'tio^patHhment from i»95 until 1832. The 
representatibn was redu^ to one by of 1867, and was 

abolished ih 2U8J. THe Caits* are of ancient origin, and arc' 
mentioned iti X24< and the reign of Edwafrd 1 . These are 'the’ 
May fair, ,towh fair, ah'd spring birr, and fairs on various- datesi 
rcpresentingj Chndlemas, ihid^Lent' the feasts of Corpus- Christi)' 
St JmesatrdSS.'Shnonand'Judte; Atoaricetris stihheld' every 
Hrittey: In ixSf there' wete dyera, weavers' «nd fullers » hem, 
but these were’ Chly the usual' home induttriea. Di iSva silk' 
thtowstiil^ strceesisfuliy etumed'on^ butlihis has-'kng osased. ' 

See E: Cl MhekCnri^Wellbot^ Mlmt>ri\cUb- vf 'SUmft)trdt^Jkist'm»d 
PwwmU fSkaintod, hflh7) J^ohn Dxakaidi w, 

Stuff . (Stamiordl xwx).: Charles XQhvinson, mstdry of StaHHford' 
(Sremfo m, VtttMa , County History : hincolm 

StAMBlufraP, of SttrrrimDUs, a ‘spasmo^c afCctidmef thO' 
ofjjasts bf ip^ietech'iif wbidr'thC^articUkrt ts 

checked and ^{iau^e dften foHhwed'by a repetitioa/iii^ 

r^pfM'sequeut^'pftHo^pafflci^f sound at wh the stoppugo' 

occurred. Of there 
ffb^ a sll^'ihlmilky to^prdihmnce (»< 

sy^Mes, or a tenden^ td^hesitetoand td hiterjeetuiimeaiii^ 
sdfimds iri a- i^polnn* sentence, 'te'^ sev^ oondirimr fn< 

wmCfaftheriif is a parexynh’ bf spasms eif Idle -lifuseles) iint only^of • 
the tdnftuc and tbCM but even of those 

and cJ'tfiWbbdy generally;' ^o undemtaiad^m'eotned^fert^' 
explanaribri' ctf starnmtm it Is neces^iy^te^oonsider shovt^' 
the ph 3 rri(irft:i|gibd of aftienlate speech', t^peeeh is the^ 

result VBfrita muscular t^oyemetittiaffeeting tbe onne»a^<aiir ' 

as it pksees )h^jk!|()imtionf^ Idfynrflbfe^ the iittuthi W 
the >mcal coidii afetafldd into aetitm, and thes^ 
duded are modified^ the musctiinr movements of the tongue/' 
cheek and llps^ ^ fal^nrpcidepeeeb^bdtid^^teglottie is widely* 
opChi^^the vbddl'cttdlhfdjlike^^ C u rteW I of 4ir may etill^ 

mptittfed'tre thti mpaiatus'so^'a^^ee^pl^^ 


ever, the mechanism is very uompKcated, requirir^ a scries of 
nervous mad muscular actions, all of whidi must be executed, 
with precision and in accordance* In, vocal speech, for example^ 
it is necessary tlmt the respimtory movements, more especially 
those of expkation, occur regularly and with nice adjustment 
to the kind of articulate expression, required [; that the vocal 
coeds be approximated and tightened by the muscles of the 
larynx acting withdelicate precision, so as to produce the sound 
ol the pitch, desired; that the ritna .^tiidis (or aperture of the 
larynx) be opened so as to produce prolonged sounds, or 
suddenly closed soras to cut off the current of ain; that thomove- 
ments of the muscles of the tongue, of the soft palate,, of the 
jaws, of the cheeks and of the lips occur precisely at the right 
time and to the requisite extent; and finally all of ti]«se 
muscular adjustments take place with r^idity and smoothness, , 
gliding into each, other without effort and without loss of time. 
Exquisite corordination of muscular movement is therefore 
necessary; involving; also complicated nervous actions. Hence 
is it that speech is acquired by long and laborious effort. A child 
possesses voice from the beginning; it is bom with the capacity 
for speech*;, hut articulate expression is the result of education 
In inf ancy,.DOtj only is knowledge acquired of external objects, 
and. signs attached m the form of words to the ideas thus 
awakened, but. the. nervous and muscular mechanisms by which 
these signs, on words receive vocal expression are trained by 
long practice to work, harmoniously. 

It iinot surprising, therefore, that in certain cases, owing to 
some obscure congenital defect, the coKirdination is not effected 
wi^ auffioent precision, and that stammering, is the result. 
Evikin severe cases no appreciable lesion cun be detected either 
in. the neawous or muscuW mechanisms, and the condition is 
similar to. what may affect all varieties of finely co-ordinated 
movementfk The mechanism does not work smoothly, but 
the-pathedogistiB unable to show any organic defect., Thus the 
oMmimated movements necessary in writing, are disturbed 
iff acrivancr’s patsy, and the. skilful performer on the piano or 
cm i^instvmxwnt. requiring minute manipulation may find that 
he is; losing the power of delicate adjustment* Stammering is 
(Kcwsiomaldy hereditary.. It rarely shows itself before tfae a^e 
ofdeur or five y0ai»,iand.aa a rule .it is .developed between this 
aga and puberty. Men ^tamiaer in a much larger proportion 
than; womew.. Jtinaay; •occur during the course of nervous 
adlectiimsi, sudi^aa)hyttcma,4q)ikpsy or lo^ some- 

times /it .toUdwHifebrak dfroiders;. often, it develops in a child, 
ittr/ a^ teeble i atete (rf hodth,; wii^out any. spedal disease* In 
so]2tt Joaiea*ai>cftdldinB8y^^ stammerer and thus acqnixe 

the habit. Any general enfeeblement of) the health, and 
espeoodly/memiifl mseiMitittitic aggravates the condition, of a 
! oonfinoed .steramererx 

StemmtBenyvaa a xule^ find the explosivr censonants K 
f/'^iand hofdgiliiomMticfiffieBltto a]3ficukite,:but many 
larev'tinabiaieNiily toadogdiwitbtlmmoreicKmtmuoitt consotemtS'> 
such aaa;i//lfty rya,;fAyiM^isyy;)anA seiieae/caseaeyeivthe voweJgT 
may<oaaittJ« toertom.ainof^ Usuallly. the defect .ia 

Inot^atrvsdiniwhispfftegiiQ^ but*fhere)areiCoete^ 

to ifim etatemnt.'; in pnmoundng /thn.explosiire.sQui^ the 
pattiof the oral a^ipamtos ifiwtcugpitiaudk^^ open or.close' 

jrimiaittt sj^asmidi^ dated, land; the sliaxamerectimains fo^ 
|a«aemeitt)yekelast oraddmipiriftdly toievesosm the.obstnio- 
I tion, uttering a few successiu2j|>iifibr:on 
of Ahh sodnd^heiffrishea Tfife dipsiHiitt.iaeittm^desed 
at'tba^atteniptedd^^ of bmA of tongue is 

pm8(ted'agaidsh'tiievlteidripii^t0>on(lA eiithe/Uppw fnmt 
tHahhai^BAdifatidthe IttckxrfthrJtoi^^ ag^stthe 
pimtef£effipiff«<ofv«lte in pionouQ^^fi hmd Jn 

attempting she^cxitttteuouh (xteiotetntB; inf which AOtUttiiUy 
pottage' dwnot 
icloMme>|onNMe,spiiattMiioa^^ in 

;the-^halfM$pa!iad>cttidi^^ ate/ifitentiitteAt 

itoopenori<dia«idi^>oktiiiiit^eH seundoncommg 

OiKspii^ dm bi ifimilfofiMm 
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of the Iwryiw). Agein*, maome caaca^ the Bpaam.my 
atfect the re^iratoiy musdea, giving rise to a curious harking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the great majority of cases the spasm ! 
affects the muscles of articulation proper, that is, those of the 
phanynx, tongue, cheeks and lips« 

A condition named aphthonpa is particularly, distressing. It 
totally prevents ^ccch, and may, at intervals, come on, when 
the person attempts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
musdes supplied by the hypoglossal nerve, including the sterno- 
hyoid, sterno-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for him« U and chooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articJtlate speedi, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes tlie 
difficulty in speech. 

Sputtering may be successfully overcome in some cases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the clase of the sentence. Sounds or 
combinations of sounds tlmt present special difficulties should 
be made the subject oi careful study, and defect may be 
largely overcome by a series of graduated exercises in reading. 
The practice of intoning is useful in many cases ; and many per- 
sons who habitually stutter in conversation show no signof tl» 
defect when they come to sing. In ordinary conversation it 
is often important to have some one present who may by a look 
put the stammerer on his guard whenbe is observed to be talking 
. too quickly or indistinctly. Thus by papienceand determimtion 
many stammerers have so far overoomei the defect that it, con 
Sicarcely be noticed m conversation^ but. even in such cases 
mental excitement or slovenly inattention to the rules of speech 
suitable for, the. condition may cause a, relapse* In very severe 
cases, where the spasmodic seizures affect other ^scles than 
those ol, articulation, special medical treatment is necessary, 
a&auch are on the borderland of serious .nervous disturbance. 
AJl meaaures tending to improve the genewl health, the removal 
of any affection of the mouth or gums that may aggpa\^ 
habitual stammering, the avoidance ol grpa.t emotaMw ex^te- 
meuti a steady determination to overcome, the defect, by vol^t 
tary ^ttPl» ^ ^ system of educatjoarsuch as has-baeuMetched 
wfll do jnjuch in the great majority of cases tn wroeoy atom- 

“ tp stamB,'’ tp, strike pf tasadheftyily, hence 
to impress* 0 ^ Du, st^pm, 

0 . Fr. mod. Hamper)^ an instrmwt fw OTShmg, or 

pounding ^or for making impmssionanr otbor bodies, = 

thus, in mining, theetamp is that part. *0^ the machine^, of 1 
mdl which ^hes^the .oiie to the fineness.nece^^fot the 
separation, laf -the vaJnaWe portionsi m. whng,,&q. f 
enWed bIwk.or.diebyNwhich 

in the meat sense of the. weyd .an ot iwrk, 

made withu stapip/’ and perticukrlysurit a mask mapms^ on 

a document, forpurposes 

as showing- tixit certain duties or duuges^bave bmipaid;^ For* 
the clafiis^ viz; stampa for pOii^es.pf. taqm 


Duties below ; for the second clasa, of which the^ most familiar 
are riie small adhesive pieces of. paper used as ^ the sign that 
postal charges have been duly paid on letters, parcels, See., 
transmitted by the postal sernce of a country, see PosTj aj^d 
Pqstai. Service and PwtATELy. 

Stamp The stamp duty is a tax imposed uponi a 

great variety of legal and other documents, and. forms a branch 
of the national revenue. The stamp is a dbeap and convenient 
mode of certifying that the revenue regulations havA been com- 
plied with. Stamp duties appear to have* Iwen invented: by 
the Dutch in 1624. They were first imp<»ed in England by an 
act of 1694 as a temporary means of raising funds for carrying 
on the war with France. Stamp duties in the United Kingdom 
form part of the inland revenue, and are placed under the con- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included in the Customs and Inland Revenue 
Act 1893, the Finance Acts of subsequent years, and the 
Revenue Act 1898. The death duties, the corporation duty, 
the duties on patent medicines and playing cards, ^d postage 
duties, are also technically “ stamp duties ; but in ordinary 
use the expression is limited to those imposed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
missory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance policies, bilk of lading, imd a few other 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at inland revenue ofi^ces throu^ih 
oat the United Kingdom, and at all post offices- which are 
money order offices. Stamps can only be impressed at the 
inland revenue offices in certain of larger, towns. For 
duties not exceeding 2S. fid. the adhesive inlwd rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This amangement was first introduced in 1881, when it. vm 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissioners, of . inkmd revenue 
are authorized to make allowance under cert^ conditions for 
stamps which have been inadvertently spoiled or rendered 
useless for their intended purposes. In order, to. obtain. such 
allowance the parties must ,presmi,t the stamps, within two 
years from the time when they became useless. The com- 
missioners may be required by, ai\y person to.,^press their 
opinion as to the amount of /duty, if any, ^icb is charmble 
on a,ny instrument; and such, person^ it dissatisfied ww Hie 
assessment made, may appeal to the. courts. ^ ^ 

The stamp duty on the transfer, of certain kinds of si^curi^es 
can be commuted by the of a lump sum or (in some 

cases); an anny^ cosQposiSqn^ and the transfez^ then become 
exempt 4 rom duty.. 

Stamp.duties are oithai;, fixed, mdk m ^he duty ,o< nna mmy wl . 
cveiy cficqup irrespisctive of i^ amount> or ad valorem^ as,me q^ty, 


, .... 

on a conveyance, which varies according to the ainotint of tire 
purohase money.* The doty iadeaoted generally tw tan httpieBSid, 
he§ fiwquevtly by an jadhesiye^ stamp, eometimeii by rither' atiths 
option of thoporapnatampu^ Thus an..inland bill, of exc h an ge 
mnlfiss payable pn demand) must have an impremed stamp^ a 
foreign bffl of exchange an adhesive stamp, v^fle an agreeniettt'or 
mceipt itamp may' be of^eltlierldnd. li should be' lietioed> that 

asrandetssttbieette, 

stamp (hityarerfor irtasonBolpub^ p^boy pc epcoumgjC|inent of trade 
exempt l^m the duty by special l^slation, Examples of such 
documents are Baade of Enciahd nbim, agreements Within f ty 
foot noti those within 1 4) of theiSla^fchte of iTtandt (see 

tnafter of a,shiihaiidihk!^««fji ois 

ships or ahmes in shipSj^ 

Aaia rute a dooiwtimirt/hh.ftam iStmJ 

mcviihiiv oz.a penalty (remisw^ comnusifioa^ofTl 

revalue) » incurred. The penalty, is in mpst coffB 
xhutf id the case of^U^cd olmarine insnrawNlit is 
bast^ at all after ^daibotttion)' i 
with payment of the penalty. Such ore biUs of esahaw aMMr. 
missory notes (wheretaa impreaied, stamp is nocessary), biliSAf ladb>8» 
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proxies for voting at moetitigs of proprietors of joint^tock companies, 
and receipts after a month from date. An unstamped instrument 
cannot bo pleaded or given in evidence except in cnminal proceed- 
ings or for a collateral purpose. If an instrument cliargeable with 
duty be produced as evidence in a court, the officer whose duty it 
is to reaa the instrument is to call the attention of the judge to any 
omission or insufficiency of the stamp, and if the instrument is one 
which may legally be stamped after execution, it may, on payment 
of the ani:;unt of the unpaid duty and the penalty payable by lav/, 
and a further sum of £iy be received in evidence, saving ail just 
exceptions on other grounds. The rules of the supreme court, 1883 
(Ord. xxxix. r. 8, re-enacting a provision of the Common Law Pro- 
cedure Act), provide that a new trial is not to be granted by reason 
of the ruling of a judge that the stamp upon any document is sufficient 
or that the document does not require a stamp. The stamp upon 
a document subject to the stamp laws of a foreign state is usually 
admissible in evidence in a court of the United Kingdom if it conform 
in other respects to the rules governing the admissibility of such 
documents, oven tliough it be improperly stamped according to the 
law of the foreign country. The admissibility of documents belongs 
to the ordintUoria litis rather than the decisoria litis, and is governed 
by the Ux fori rather than the Ux loci contractus^ unless indeed that 
law makes a stamp necessary to the validity of the instrument. 
Certain offences, such as forging a die or stamp, selling or using a 
forged stamp, &c., are made felonies punishable with penal servitude 
for life as a maximum. 

United States, — The subject of stamp duties is of unusual historical 
interest, as the passing of Grenville's Stamp Act of 1765 [see United 
States : History) directly led to the American War ot Independ- 
ence. The act was, indeed, repealed the next year as a matter of 
expediency, but an act of the same year dealing with the dependency 
of American colonies declared the right of the British legislature 
to bind the colonics by its acts. The actual yield of the stamp duties 
under the act of 1765 was, owing to the opposition in the American 
colonies, only /4000 — less than the expenses of putting the act into 
force. The stamp duties of the United States are now under the 
superintendence of the commissioner of internal revenue. 

STANCHION (Fr. itanfon, a wooden post), an architectural 
term apgiied to the upright iron bars in windows which pass 
through the eyes of the saddle bars or horizontal irons to steady 
the lead lights. Tlie French call the latter traverses^ the stan- 
chions montantSy and the whole arrangement armature. Stan- 
chions frequently finish with ornamental heads forged out of 
the iron, 

STANDARD, a term with three main meanings : (i) an ensign 
or flag; (2) a fixed weight, mea.sure, value or quality established 
by law or customarily recognized as a unit of comparison by 
which the correctness of others can be determined ; (3) an upright 
or standing object, such as a large candelabrum, or, particularly, 
a fruit-tree which stands without support. With regard to the 
derivation, the word which appears in most European languages, 
e.g. Du. standaardf Ger. Standarte, 0 . Fr. estandart, estendard, mod. 
^tmdard, Ital, stendale, stendardo, &c., is to be referred to the 
Teut. standan, to stand, and refers to the fixed pole to which an 
object or a pole was attached. The “ standard ” as a military 
ensign was properly stationary and served as the signal of the 
position of its owner on the ordered field of battle. The 0 . Fr. 
form estendard points to the influence of Lat. extendere, to spread 
out, extend, of the flag when hung upon the pole (see further 
Flag for the various meanings of the word and its history). The 
use of the term for arecogniz^ imit of comparison is due probably 
to the fact that it is something fixed or set up, stable, and not 
to any fanciful reference to the ensign or flag as the object to 
which one turrts as a rallyingrpoint. For the standard weights 
and measures see Weights and Measures and Standards 
ItePARTicENT below. There are many other standards, such ts 
eleettici^ standards (see Electricity), st^dard solutions in 
chemist^ (g,v.) for the purpose of volumetric analysis, &c. In 
engineermg, tbe component parts of machines or other structures 
are “ standardized ’’ in accordance with agreed measurements. 
For “ standard time ” see Time, StAwiARD. 

STANDARD* BATTLE OF IBOBy R Xiame^ven to the battle of 
the aand of A^st 1 13S near Northallerton, m which the Scottish 
amy under i^g David was defeated by the English levies 
of Yorkshire and the north Midlands, who arrayed them*' 
selves round a "hhariot parrying the consecrated banners of 
St Peter of York, St John of Beverley, St Wilfrid of Ripon 
and ' St Cutbbert of Durham. ^ 

See C. Omfeia, of Waf :'Midile Ages, pp. 389 sqq. 


STANDARDS DEPARTMENT, a department of the English 
Board of Trade, having the custody of the imperial standards 
of weights and measures. As far back as can be traced, thr' 
standard weights and measures, the primary instruments for 
determining the justness of all other weights and measures used 
in the United Kingdom, were kept at the exchequer, and the 
duties relating to these standards were imposed upon the 
chamberlains of the exchequer. The office of chamberlains 
was abolished in 1826, under the operation of 23 Geo. III. c. 
82, passed in 1783, but the custody of the standards and any 
duties connected therewith remained attached to an officer 
in the exchequer {q.v.) until that department was abolished in 
1866. Meanwhile, in pursuance of recommendations of Standard 
Commissions of 1841 and 1854 and a House of Commons Com- 
mittee of 1862, the Standards of Weights, Measures and Coinage 
Act 1866 was passed. This act created a special department of 
the Board of Trade, called the “ Standard Weights and Measures 
Department,” and a head of that department styled the ” Warden 
of the Standards.” His duty was to conduct comparisons, 
verifications and operations with reference to the standards 
in aid of scientific research and otherwise. The first—indeed, 
the only real holder — of the office was Henry Williams Chisholm 
(1809-icjor), previously chief clerk of the old exchequer, under 
whose direction the department was organized; and before his 
retirement in 1877 it embraced not merely the re-verification 
of the imperial standards, but the making of local standards for 
local authorities, the re- verification of standards and instruments 
for all parts of the United Kingdom and colonics, for foreign 
countries which did not possess standardizing departments, the 
verification of manufacturers^ standards and instruments, gas- 
measuring standards, apparatus for determining the flash-point 
of petroleum, &c. The Weights and Measures Act of 1878 left 
out all reference to the title and office of warden of the standards, 
and this opportunity was taken, in the words of the then per- 
manent secretary of the Board of Trade, T. H. (afterwards Lord) 
Fairer, to make the office ** more strictly a department of the 
Board of Trade.** It was put in charge of an officer (Mr H. J. 
Chaney) termed ** Superintendent of Weights and Measures,” 
but on his death in 1906 an attempt was made partially to 
restore dignity and importance to the office by the appointment 
of Major P. A. MacMahon, F.R,S., with the title of “ Deputy 
Warden of the Standards.” ^ 

There are Standards departments under the charge of experi- 
enced scientists in Berlin, St Petersburg, Paris, Vienna, Rome, 
Madrid, Lisbon, Brussels, Bucharest and Constantinople and at 
Ottawa, Melbourne and Sidney. The United States Bureau of 
Standards is in the department of Commerce and Labor. It 
was established in 190X and is under the charge of a director. 
Its work follows that of the English department and embraces 
also research in the domain of physics,* extending from chemistry 
on the one side tc engineering on the other. It also tests and 
investigates standards and methods of constructing measuring- 
instruments for scientific societies, educational institutions, 
manufacturers and others. 

STANDERTON 9 a town of the Trans\>aal, 114 m. S.E. of 
Johannesburg, on the railway from that city, via Newcastle to 
Durban, distant 369 m. Pop. (1904), 4589, of whom 2136 were 
white. Standerton is 5025 ft. above the sea and is built on 
the north bank of the Vaal, here spanned by two fine bridges. 
It is the dhief town of a district of the same name and, the centre 
of an important agricultural and pastoral r^on . A government 
stud farm is maintained here. In the neighbourhood are coal- 
fields. The name of the town is derived from that of the former 
owner of the site, an Adrian Stand^r, who fought against the 
British at Boomplaats in x84^. ' Tl|e town was laid out in 
1870. Since 190/it has been 'gcri^ed by a mtinicipality. 

8TMD1SH, MILES, or MVtEs (c. X584-16156), American 
colonist, was bom' about 1584 in Lancashire, |lrorob 1 y of the 

» The act of 1878, whidh reeled the act of 1866, merdy declared 
that the Board of Trade should have all poyrers and perform at! duties 
relative to the etandasds vested in or imposed nm the warden of 
the s^dards by the act of 1866 or otherwise, and the title " deputy 
wardm of the standards ” is therefore a departmental creation. 
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of the Iwryiw). Agein*, maome caaca^ the Bpaam.my 
atfect the re^iratoiy musdea, giving rise to a curious harking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the great majority of cases the spasm ! 
affects the muscles of articulation proper, that is, those of the 
phanynx, tongue, cheeks and lips« 

A condition named aphthonpa is particularly, distressing. It 
totally prevents ^ccch, and may, at intervals, come on, when 
the person attempts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
musdes supplied by the hypoglossal nerve, including the sterno- 
hyoid, sterno-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for him« U and chooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articJtlate speedi, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes tlie 
difficulty in speech. 

Sputtering may be successfully overcome in some cases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the clase of the sentence. Sounds or 
combinations of sounds tlmt present special difficulties should 
be made the subject oi careful study, and defect may be 
largely overcome by a series of graduated exercises in reading. 
The practice of intoning is useful in many cases ; and many per- 
sons who habitually stutter in conversation show no signof tl» 
defect when they come to sing. In ordinary conversation it 
is often important to have some one present who may by a look 
put the stammerer on his guard whenbe is observed to be talking 
. too quickly or indistinctly. Thus by papienceand determimtion 
many stammerers have so far overoomei the defect that it, con 
Sicarcely be noticed m conversation^ but. even in such cases 
mental excitement or slovenly inattention to the rules of speech 
suitable for, the. condition may cause a, relapse* In very severe 
cases, where the spasmodic seizures affect other ^scles than 
those ol, articulation, special medical treatment is necessary, 
a&auch are on the borderland of serious .nervous disturbance. 
AJl meaaures tending to improve the genewl health, the removal 
of any affection of the mouth or gums that may aggpa\^ 
habitual stammering, the avoidance ol grpa.t emotaMw ex^te- 
meuti a steady determination to overcome, the defect, by vol^t 
tary ^ttPl» ^ ^ system of educatjoarsuch as has-baeuMetched 
wfll do jnjuch in the great majority of cases tn wroeoy atom- 

“ tp stamB,'’ tp, strike pf tasadheftyily, hence 
to impress* 0 ^ Du, st^pm, 

0 . Fr. mod. Hamper)^ an instrmwt fw OTShmg, or 

pounding ^or for making impmssionanr otbor bodies, = 

thus, in mining, theetamp is that part. *0^ the machine^, of 1 
mdl which ^hes^the .oiie to the fineness.nece^^fot the 
separation, laf -the vaJnaWe portionsi m. whng,,&q. f 
enWed bIwk.or.diebyNwhich 

in the meat sense of the. weyd .an ot iwrk, 

made withu stapip/’ and perticukrlysurit a mask mapms^ on 

a document, forpurposes 

as showing- tixit certain duties or duuges^bave bmipaid;^ For* 
the clafiis^ viz; stampa for pOii^es.pf. taqm 


Duties below ; for the second clasa, of which the^ most familiar 
are riie small adhesive pieces of. paper used as ^ the sign that 
postal charges have been duly paid on letters, parcels, See., 
transmitted by the postal sernce of a country, see PosTj aj^d 
Pqstai. Service and PwtATELy. 

Stamp The stamp duty is a tax imposed uponi a 

great variety of legal and other documents, and. forms a branch 
of the national revenue. The stamp is a dbeap and convenient 
mode of certifying that the revenue regulations havA been com- 
plied with. Stamp duties appear to have* Iwen invented: by 
the Dutch in 1624. They were first imp<»ed in England by an 
act of 1694 as a temporary means of raising funds for carrying 
on the war with France. Stamp duties in the United Kingdom 
form part of the inland revenue, and are placed under the con- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included in the Customs and Inland Revenue 
Act 1893, the Finance Acts of subsequent years, and the 
Revenue Act 1898. The death duties, the corporation duty, 
the duties on patent medicines and playing cards, ^d postage 
duties, are also technically “ stamp duties ; but in ordinary 
use the expression is limited to those imposed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
missory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance policies, bilk of lading, imd a few other 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at inland revenue ofi^ces throu^ih 
oat the United Kingdom, and at all post offices- which are 
money order offices. Stamps can only be impressed at the 
inland revenue offices in certain of larger, towns. For 
duties not exceeding 2S. fid. the adhesive inlwd rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This amangement was first introduced in 1881, when it. vm 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissioners, of . inkmd revenue 
are authorized to make allowance under cert^ conditions for 
stamps which have been inadvertently spoiled or rendered 
useless for their intended purposes. In order, to. obtain. such 
allowance the parties must ,presmi,t the stamps, within two 
years from the time when they became useless. The com- 
missioners may be required by, ai\y person to.,^press their 
opinion as to the amount of /duty, if any, ^icb is charmble 
on a,ny instrument; and such, person^ it dissatisfied ww Hie 
assessment made, may appeal to the. courts. ^ ^ 

The stamp duty on the transfer, of certain kinds of si^curi^es 
can be commuted by the of a lump sum or (in some 

cases); an anny^ cosQposiSqn^ and the transfez^ then become 
exempt 4 rom duty.. 

Stamp.duties are oithai;, fixed, mdk m ^he duty ,o< nna mmy wl . 
cveiy cficqup irrespisctive of i^ amount> or ad valorem^ as,me q^ty, 


, .... 

on a conveyance, which varies according to the ainotint of tire 
purohase money.* The doty iadeaoted generally tw tan httpieBSid, 
he§ fiwquevtly by an jadhesiye^ stamp, eometimeii by rither' atiths 
option of thoporapnatampu^ Thus an..inland bill, of exc h an ge 
mnlfiss payable pn demand) must have an impremed stamp^ a 
foreign bffl of exchange an adhesive stamp, v^fle an agreeniettt'or 
mceipt itamp may' be of^eltlierldnd. li should be' lietioed> that 

asrandetssttbieette, 

stamp (hityarerfor irtasonBolpub^ p^boy pc epcoumgjC|inent of trade 
exempt l^m the duty by special l^slation, Examples of such 
documents are Baade of Enciahd nbim, agreements Within f ty 
foot noti those within 1 4) of theiSla^fchte of iTtandt (see 

tnafter of a,shiihaiidihk!^««fji ois 

ships or ahmes in shipSj^ 

Aaia rute a dooiwtimirt/hh.ftam iStmJ 

mcviihiiv oz.a penalty (remisw^ comnusifioa^ofTl 

revalue) » incurred. The penalty, is in mpst coffB 
xhutf id the case of^U^cd olmarine insnrawNlit is 
bast^ at all after ^daibotttion)' i 
with payment of the penalty. Such ore biUs of esahaw aMMr. 
missory notes (wheretaa impreaied, stamp is nocessary), biliSAf ladb>8» 
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lite* served as aviolunteter against France, and in 16^5 he secured 
la commission in the British army. In 1701 Stanhope entered 
•t!he Eouse of €ommons, but he continued his career as a soldier 
and vras in Spain and Portugal during the earlier stages of the 
War of the Spanish Succession. In 1705 he served in Spain 
under Charles Mordaunt, earl of Peterborough, and in 1706 he 
aras ap^pointed British minister in Spain, but his duties were 
still x^tary as well as diplomatic, and in 170S, after some 
difierenccs with Peterborough, who favoured defensive measures 
ioSnly, he was made commander-in-chicf of the British forces in 
that country. Taking the offensi\e he captured Port Mahon, 
Minorca, and after a visit to England, where he took part in tlie 
impeachment of Sacheverell, he returned to Spain and in 1710 
helped to win the battles of Almenara and of Saragossa, his 
perseverance enabling the archduke Charles to enter Madrid 
in September. However, at Briluiega he was overwhelmed by 
the French and was forced to capitulate on the 9th of December 
1710. He remained a prisoner in Spain for over a year and 
returned to England in August 1712. He now definitely aban- 
doned the army for politics, and became one of the leaders of 
the Whig opposition in the House of Commons. He had his 
share in establishing the house of Hanover on the throne, and 
in September 1714 he was appointed secretary of state for the 
southern department, sharing with Walpole the leadersliip of the 
House of Commons. He was mainly responsible for the measures 
which were instrumental in crushing the Jacobite rebellion of 
1715, and he forwarded the passing of the Septennial Act. 
He acted as George I.’s foreign minister, and only just failed to 
conokide a treaty of alliance with France in 1716. In 1717, 
consequent ’^on changes in tlie ministry, Stanhope was made 
first lord of the treasury, but a year later he returned to his 
fottner' office of secretmy for the southern department. In 
1717 he was created Viscount Stanhope df Mahon and in 1718 
Earl Stanhope. His activity was now shown in the conclusion 
df the quadruple aUtance between Engjland, France, Austria 
andHbllandin rynS, and in obtahsang peace for Sweden, when 
^threatened by Russia and Denmark, while at home he promoted 
the hfil to limit the membership of the House of -Lords. Just 
aftm* the collapBe of the Sonth Sea Scheme, for which he was 
fofftly rcsponOTble but from which he did ttot profit, the carl 
iBed m London on the 5th of February 1721. Stanhope married 
Lucy, daughter of Thomas Pitt, governor of Madras^ land he 
#88 tucoedded'by his eldest son Philip (T7t7‘^i786), a distin- 
gixishediiiuthematioian \and a fellow of the Royal Society^ 
'CflAREEB Stanhope, sniEAELSTAifwopir <*753-1816), states- 
man taad tnan bf«eierioe,ison'ieif the and earl, was bom on the 
of August 1753, and educated tinder the oppiDsing infiuences 
odd OOn^ devoting himsdf whilst resident in the 
•Ghiehs ci^’to'the study of tnattematics, and aoquiving from the 
ittsodiotn^s connected with Switzerland 'an mtense love of 
Rbertyi - In politics he took the democratic 'side. As Lord 
iiah(m>he contested the city of Westminster without success 
in 1774, when only! just of age; but from the general eketion of 
1780 untilhis accession to peerage on the 7th oi Siarch 1786 
heTepresented through theinfiuence of Loid Shefoumdt^Buck- 
inghatidhive bmugh of High M^mbe, and during the sessions 
,of- x783 and r784 he gave his support to the; admmistratkm of 
^WiBrnm Pitt, whose* sister. Lady Hester Pitt, he married on 
the igitfa of December '1774* When Htt ceased to be inspired 
ifc^rrtl^’Iibehd principles ^ his early days, his brother-in-law, 
^severi^ theh *]mlitical tx)i^ and opposed with ail the im- 
^petuosity of his fiery heart the 1 arbitrary mea.sures which the' 
nmistiy favoured. Lord Stanhopek character was without 
any taint of meanness, and his oONiduct was marked by a lofty 
consistency never inftueiiced byiwi^ ptetty motives; blitvhis 
^speeches, aWe as they were, had ntsmseight on the minds of hfe 
leampeets the upper chamber, a disregard of their 

,fne|iidices,<too often: drove >them inaaithe opposite lobby. >iie 
was tile chairman of the ** JtevbldtiDii iBociety,’’ founded dn 
'hdndor df the RevnhidonMd li6B8, > the members of wihidh in 
e]^seed)ttiieir ^idpathy iwith the aims iof the French 
Republimuiaj^iHe brou^blMfefrardin'i794,the^ 


of the Edinburgh politicians who wern transported to Botany 
Bay; and in 1795 he introduced into the Lords a motion depreca- 
ting any interference with the internal affairs of France. In all 
these points he was hopelessly beaten, and in the last of them he 
was in a ‘‘ minority of one — ^a sobriquet which stuck to him 
throughout life— whereupon he seceded from parliamentary 
life for five years. He was elected a fellow of the Royal Society 
so early as November 1772, and devoted a large part of his income 
to experiments in science and philosophy. He invented a 
method of securing buildings from fire (which, however, proved 
impracticable), the printing press and the lens which bear his 
name, and a monochord for tuning musical instruments, sug- 
gested improyemenls in canal locks, made experiments in 
steam navigation in 1795”^ 797 contrived two calculating 
machines. When he acquired an extensive property in Devon- 
shire, he projected a canal through that county from the Bristol 
to the English Channel and took the levels himself. Electricity 
was another of the subjects which he .studied, and the volume of 
Principles of Electricity which he issued in 1779 contained the 
rudiments of his theory on the “ return stroke ” resulting from 
the contact with the earth of the electric current of lightning, 
which were afterwards amplified in a contribution to the Philo- 
sophical Transactions for 1787. His principal labours in litera- 
ture consisted of a reply to Burke’s Reflections on the French 
Revolution (1790) and an Essay on the rights of juries (1792), 
and he long meditated the compilation of a digest of the statutes. 
The lean and awkward figure of Lord Stanliope figured in a 
host of the caricatures of Sayers and Gillray, reflecting on his 
political opinions and his personal relations with his children. 
His first wife died in 1780, and he married in 1781 Louisa, 
daughter and sole heiress of the Hon. Henry Grenville governor 
of Barbadoes in 1746 and ambassador to the Porte in 1762), a 
younger toother of the 1st Earl Temple and George Grenville; 
who survived him and died in March 1839. By his first wife 
he had three daughters, one of whom was Lady Hester Stanhope 
(7.*.). IBs youngest daughter. Lady Lucy Rachael Stanhope, 
eloped with Thomas Taylor of Sevenoaks, the family apothe- 
cary, and her hither refused to be reconciled to her; but Pitt 
made Taylor controller-general of the customs, and bis son was 
one of Lord Oiatham’s executors. His second wife was the 
mother of three sons. Lord Stanhope died at the family seat 
of Chevening, Kent, on the 15th of December ti 816, being 
succeeded as 4th earl by his son Philip Henry (1781*^1855), 
who iidierited many of his scientific tastes, but is best- known, 
perhaps for his association with Kaspar Hauser {qkv,\ 

Philip Henry Stanhcope, sth Earl Stanhope <1895-1:875) 
English historian, better known as Lord Mahon, son .of the 4th 
carl and his wife, the daughter Of the m . Baron Canii^on, 
was bom on the 30th of January 1805. He took his degree at 
Christ Church, Oxford^, in 1827, and entered piarliament in 1x830. 
He waS'Uadtf secretaxy for foreign affairs for' the early months 
of -1835, and secretary to the India Board in 1845, but though 
he remained in the House of Commons till 1852, : he . made no 
Bpedai mark in .politim. He was tJhiefly interested liA literature 
and antiquities, and in ^842 took a prominentt 'part in passing 
the Copyright Act, He Was. a trustee of the British Museum, 
'and in 1856 'he proposed the foundation of aiNational Portrait 
Oallcry;'it8 subsequent creation was due to hb execjutors. It 
was maidy due to him that in 1869 the Historical Manuscripts 
Commission I was started. As presidjent -of the Society of Anti- 
quaries (from 2846 onwards), it was he who called attention in 
England to the oeedi off supporting the exoavatbns at Troy; 
and in 1855 he founded the Stanhope essay prize at Oxford. 
Of his own works the most impoitant are hb Rriftoriui 
History of ^ blrgBiy 

based on the ist earlb papersjfWeitofy af En^nd frqmfiheF^iate 
of Utrecht to (he Peace of ytmeSUes (ifig^ifSss) \ Life of WMiam 
Pitt ( 4861-^1862)5 mdHestoty^Of En^ndyCornfiitinttkeiUim of 
<imtn Ame ttnta the Peace of Uiro^t{ts^ 6 )i A new edition of 
last work was publitii^ in 1908... >Ihe twdhbtmiel>fmd. the 
Life of Pbt one of ^grtat iihportorice ohfaccoimt of fitanhopeb 
unique access to manuscript atithbrities, .iumI ')they retem 
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of the Iwryiw). Agein*, maome caaca^ the Bpaam.my 
atfect the re^iratoiy musdea, giving rise to a curious harking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the great majority of cases the spasm ! 
affects the muscles of articulation proper, that is, those of the 
phanynx, tongue, cheeks and lips« 

A condition named aphthonpa is particularly, distressing. It 
totally prevents ^ccch, and may, at intervals, come on, when 
the person attempts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
musdes supplied by the hypoglossal nerve, including the sterno- 
hyoid, sterno-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for him« U and chooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articJtlate speedi, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes tlie 
difficulty in speech. 

Sputtering may be successfully overcome in some cases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the clase of the sentence. Sounds or 
combinations of sounds tlmt present special difficulties should 
be made the subject oi careful study, and defect may be 
largely overcome by a series of graduated exercises in reading. 
The practice of intoning is useful in many cases ; and many per- 
sons who habitually stutter in conversation show no signof tl» 
defect when they come to sing. In ordinary conversation it 
is often important to have some one present who may by a look 
put the stammerer on his guard whenbe is observed to be talking 
. too quickly or indistinctly. Thus by papienceand determimtion 
many stammerers have so far overoomei the defect that it, con 
Sicarcely be noticed m conversation^ but. even in such cases 
mental excitement or slovenly inattention to the rules of speech 
suitable for, the. condition may cause a, relapse* In very severe 
cases, where the spasmodic seizures affect other ^scles than 
those ol, articulation, special medical treatment is necessary, 
a&auch are on the borderland of serious .nervous disturbance. 
AJl meaaures tending to improve the genewl health, the removal 
of any affection of the mouth or gums that may aggpa\^ 
habitual stammering, the avoidance ol grpa.t emotaMw ex^te- 
meuti a steady determination to overcome, the defect, by vol^t 
tary ^ttPl» ^ ^ system of educatjoarsuch as has-baeuMetched 
wfll do jnjuch in the great majority of cases tn wroeoy atom- 

“ tp stamB,'’ tp, strike pf tasadheftyily, hence 
to impress* 0 ^ Du, st^pm, 

0 . Fr. mod. Hamper)^ an instrmwt fw OTShmg, or 

pounding ^or for making impmssionanr otbor bodies, = 

thus, in mining, theetamp is that part. *0^ the machine^, of 1 
mdl which ^hes^the .oiie to the fineness.nece^^fot the 
separation, laf -the vaJnaWe portionsi m. whng,,&q. f 
enWed bIwk.or.diebyNwhich 

in the meat sense of the. weyd .an ot iwrk, 

made withu stapip/’ and perticukrlysurit a mask mapms^ on 

a document, forpurposes 

as showing- tixit certain duties or duuges^bave bmipaid;^ For* 
the clafiis^ viz; stampa for pOii^es.pf. taqm 


Duties below ; for the second clasa, of which the^ most familiar 
are riie small adhesive pieces of. paper used as ^ the sign that 
postal charges have been duly paid on letters, parcels, See., 
transmitted by the postal sernce of a country, see PosTj aj^d 
Pqstai. Service and PwtATELy. 

Stamp The stamp duty is a tax imposed uponi a 

great variety of legal and other documents, and. forms a branch 
of the national revenue. The stamp is a dbeap and convenient 
mode of certifying that the revenue regulations havA been com- 
plied with. Stamp duties appear to have* Iwen invented: by 
the Dutch in 1624. They were first imp<»ed in England by an 
act of 1694 as a temporary means of raising funds for carrying 
on the war with France. Stamp duties in the United Kingdom 
form part of the inland revenue, and are placed under the con- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included in the Customs and Inland Revenue 
Act 1893, the Finance Acts of subsequent years, and the 
Revenue Act 1898. The death duties, the corporation duty, 
the duties on patent medicines and playing cards, ^d postage 
duties, are also technically “ stamp duties ; but in ordinary 
use the expression is limited to those imposed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
missory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance policies, bilk of lading, imd a few other 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at inland revenue ofi^ces throu^ih 
oat the United Kingdom, and at all post offices- which are 
money order offices. Stamps can only be impressed at the 
inland revenue offices in certain of larger, towns. For 
duties not exceeding 2S. fid. the adhesive inlwd rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This amangement was first introduced in 1881, when it. vm 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissioners, of . inkmd revenue 
are authorized to make allowance under cert^ conditions for 
stamps which have been inadvertently spoiled or rendered 
useless for their intended purposes. In order, to. obtain. such 
allowance the parties must ,presmi,t the stamps, within two 
years from the time when they became useless. The com- 
missioners may be required by, ai\y person to.,^press their 
opinion as to the amount of /duty, if any, ^icb is charmble 
on a,ny instrument; and such, person^ it dissatisfied ww Hie 
assessment made, may appeal to the. courts. ^ ^ 

The stamp duty on the transfer, of certain kinds of si^curi^es 
can be commuted by the of a lump sum or (in some 

cases); an anny^ cosQposiSqn^ and the transfez^ then become 
exempt 4 rom duty.. 

Stamp.duties are oithai;, fixed, mdk m ^he duty ,o< nna mmy wl . 
cveiy cficqup irrespisctive of i^ amount> or ad valorem^ as,me q^ty, 


, .... 

on a conveyance, which varies according to the ainotint of tire 
purohase money.* The doty iadeaoted generally tw tan httpieBSid, 
he§ fiwquevtly by an jadhesiye^ stamp, eometimeii by rither' atiths 
option of thoporapnatampu^ Thus an..inland bill, of exc h an ge 
mnlfiss payable pn demand) must have an impremed stamp^ a 
foreign bffl of exchange an adhesive stamp, v^fle an agreeniettt'or 
mceipt itamp may' be of^eltlierldnd. li should be' lietioed> that 

asrandetssttbieette, 

stamp (hityarerfor irtasonBolpub^ p^boy pc epcoumgjC|inent of trade 
exempt l^m the duty by special l^slation, Examples of such 
documents are Baade of Enciahd nbim, agreements Within f ty 
foot noti those within 1 4) of theiSla^fchte of iTtandt (see 

tnafter of a,shiihaiidihk!^««fji ois 

ships or ahmes in shipSj^ 

Aaia rute a dooiwtimirt/hh.ftam iStmJ 

mcviihiiv oz.a penalty (remisw^ comnusifioa^ofTl 

revalue) » incurred. The penalty, is in mpst coffB 
xhutf id the case of^U^cd olmarine insnrawNlit is 
bast^ at all after ^daibotttion)' i 
with payment of the penalty. Such ore biUs of esahaw aMMr. 
missory notes (wheretaa impreaied, stamp is nocessary), biliSAf ladb>8» 



776 STANISLAUS II.--«fANLEY (FAMILY) 


17^ a Russian army of 30,000 under Peter Lacey, after pro- 
claiming Augustus III. at Warsaw, proceeded to besiege Stanislaus 
in Danzig where he had intrenched himself with his partisans 
(including the primate and the French and Swedish ministers) 
to await the promised succour from France. The siege began 
in October: 1734. On the 17th of March 1735 Marshal Miinnich 
superseded Lacey, and on the aoth of May the long expected 
French fleet appeared in 1 he roads and disembarked 2400 men. A 
week after its arrival this little army gallantly attempted to 
force the Russian intrenchments, but was beaten off and finally 
compelled to surrender. This, by the way, was the first time 
France and Russia met as foes in the field. On the 30th of June 
1735 I^^nzig capitulated unconditionally, after sustaining a 
siege of 135 days which cost the Russians 8000 men. Stanislaus, 
disguised as a peasant, had contrived to escape two days before. 
He was first heard of again at Konigsberg, whence he issued a 
manifesto to his partisans which resulted in the formation of a 
confederation on his behalf, and the despatch of a Polish envoy 
to Paris to urge France to invade Saxony with at least 40,000 
men. In the Ukraine too, Courit Nicholas Potocki kept on foot 
to support Stanislaus a motley host of 50,000 men, which was 
ultimately scattered by the Russians. In 1736 Stanislaus again 
abdicated the throne, but received by way of compensation the 
dukedom of Lorraine and Bar, which was to revert to France on 
his death. He settled at Lun^ville, founded there the Academia 
Stanisdai, and devoted himself for the rest of his life to science and 
philanthropy. He died in 1766 at the age of 89. Among his 
works may be mentioned : (Euvres du philosophe bienfaisant 
(Paris, 1763; 1866). 

See Robert Nisbet Bain, Charles XII. (London, 1895) > Pupils 
of Peter the Greai, cap. vi. (London, 1897); Czamowski (jan 
Kepomucen), Stanislaw Zeszexynski in Poland (Pol.; Warsaw, 1858); 
Louis Lacroix, Les Opuscules tnSdites de S. L. (Nancy. x800); Lettres 
inidites de S, I., ed. P. Boye (Paris, 1901) ; Marchioness Des Reaulx, 
Ls Roi Stanislas et Marie Leszeeynshi (Paris, 1895). (R. N. B.) 

8TAM1SIAUS JL AUGUSTUS [Poniatowski] (i73»798)i 
king of Poland, the son of Stanislaw Poniatowski, palatine of 
Ctacow, the friend and companion of Charles XIL of Sweden, 
Bom in 1753 he owed his advance in life to the influence of his 
uncles the powerful Czarto^cy, who sent him to St Petersburg 
in suite of the English ambassador Hanbury Williams. 
Subsequently, through the influence of the Russian chancellor, 
Beetudiev-Ryumin, he was accredited to the Russian court as 
the ambassador of ^xony. Through Williams he was introduced 
to the grand duchess Catherine, who was irresistibly attracted 
to the handsome and brilliant young nobleman, for whom she 
abandoned all her other lovers. Poniatowski was concerned 
in the mysterious and disreputable conspiracy which sought to 
set aside the succession of the grand duke Peter and his son 
Bull in favour of Catherine, a conspiracy frustrated by the 
unexpected recovery of the empress Elizabeth and the conse- 
quent arrest of the conspirators. Stanislaus returned to 
Warsaw much discredited,, but nevertheless was (Sc^t. 7,1764) 
elected king of Poland through the overwhelming influence 0! 
Catherine (she had promised him he crown as early as October 
, 1763) was crowned on the 35th of November, to the disgust 
of his uncles, who would have preferred another nephew, Prince 
Adam Casimir Czartoryscy, as king, but were obliged to submit 
to the dictation of the Russian court. The be.st that can be said 
for Stanislaus as king of Poland is that with all his romantic 
ideas fuii^ excellent intentions he remained from first to last the 
creature/ of circumstances. He had climbed to the throne by 
* very slippery ways, he was dependent for a considerable part of 
his enormous income on the woman who had compensated hkn 
with a crown for the loss of her ajflections,|w was detested by the 
nobility, who reg^ded him as a base-bora npstart and yet had 
to put up with him. Thus in every way his position was most 
dinWlt; yet he tried to do his duty. In the be^nning of his 
reign he broke away from the leading-strings of his uncles and 
inaugurated some useful: economical reforms. Alter the first 
partition (as a result/of whk^i by the way, his debts amounting 
7iOQq»ooof|uldeiis were paid ;»hy the Diet and his civil let 


was raised to 316,000 guldens per annum) he entered enthusiast!-' 
cally into the attempts of the patriots to restore the power and 
prosperity of their country, while the eloquent oration which 
he delivered before the Piet on taking the oath to defend the 
constitution of the 3rd of May 1791, moved the susceptible 
deputies to tears. But when the confederation of Targowica, 
with the secret support of Russia, was formed against the consti- 
tution, he was one of the first to accede to it, thus completely 
paralysing the action of the army which, under his younger 
brother P?ince Joseph and Thaddeiis Kosciuszko, was performing 
prodigies. In fact, by the end of his life, Stanislaus had become 
an expert in the art of ** acceding ** and “ hedging.^^ Of resolute 
and independent action he was quite incapable; in fact, his whole 
career is little more than a record of humiliations. Thus in 
1782 when he waited upon Catherine at Kaniow during her 
triumphal progress to the Crimea, .she kept her ancient, grey- 
haired lover waiting for weeks, and while half contemptuously 
promising to respect the integrity of Poland, she curtly declined 
to be present at a supper which he had prepared for her at great 
cost. A few years later he was forcibly abducted by the Confede- 
rates of Bar, 'who did not know what to do with their captive, 
and allowed him to return to his court in a confused, bedraggled 
condition. On the outbreak of the insurrer tion of 1794 he was 
obliged to sue for liis very life to Kosciuszko, and suffered the 
indignity of seeing his effi^ expunged from the coinage a year 
before he was obliged to abdicate his throne. The last years of 
his life were employed in his sumptuous prison at St Petersburg 
(where he died in 1 798) in writing his memoirs. Of his innumer- 
able mistresses the most notable was Mme Lulli^, the widow 
of an upholsterer, on whom he lavished a fortune. He also 
contracted a secret marriage with the countess Grabowskag 
Yet he was capable of the most romantic friendships, as witness 
his correspondence with Mme Geoffrin, whom he invited to 
Warsaw, where on her arrival she found rooms provided for her 
exactly like those she had left at Paris— -the same size, the same 
kind of carpets, the same furniture, down even to the very book 
which she had been reading the evening before her departure, 
placed exactly as she had left it with a marker at the very place 
where she had left off. Stanislaus had indeed a generous heart, 
frequently paid the debts of his friends or of deserving scholars 
whose cases were brought to his notice, and was ^ceedingly 
good to the poor. He also encouraged the arts and scitoces, and 
his Wednesday literary suppers were for some time the mwt 
brilliant social functions of the Polish capital. The best descrip- 
tion of Stanislaus is by the Swedish minister Engestrfim, who was 
presented to him early in 1788. ** The king of Poland,” he says, 
” has the finest head I ever saw, but an expression of d^ 
melancholy detracts from the beauty of his countenance. ... He 
is broad-shouldered, deep-chested, and of such lofty stature that 
his legs seem disproportionately short. ... He has all the dazzling 
qualities necessary to sustain his dignity in public. He speaka 
the Polish, Latin, German, Italian, French and English tongjiea 
perfectly . . . and his conversation fills strangers with admira- 
tion. ... As a gmnd-master of the ceremonies h^ would havo 
done the honours most brilliantly. . . . Moral ciourage he alto- 
gether lacks and allows himself to be completely led by hit 
entourage, which for the most part consists of women.” 

See Lars von EngestrSm, Minnen och Antechniifgar, yol, i. (Stock- 
holm, 1876) ; CorrespoHdance intdite de Stanislas Poniatowski aver 
Madam Geoffrin (Paris, 1875); Jan Kibinski, Recolkeiiens of the 
Times of Stanislaw Aupestus (Pol. Cracow, x 8 ^ ; Mdmoires secrets 
ei intdits de Stanislas Auguste (Leipzig, iSfiaV; Stanislaw and Prinss 

« Poniatowski in the Light of their Private Correspondence, 
ich, edited in Polish by Bronislaw Dembinski (Lemberg. 1904)* 
Stanislaus's diaries and letters, whkh were for many years in the 
RttSi^ foreign office, have been mbUshed in the vestnih Evropy 
for January 1908. See al«) R. N. Bain% The Last Kiyf of Poland, 
and his Contemporaries (1909)* 

8f AXUDY (Family). This ancient and historic English family 
derived its name from Stanley in Leek (in the Staffoidshire 
” mdorlands ^ 0 . Its first known ancestor is Adam de Bthnlcy, 
brother of Liull Aii 41 oy> ancestor of the lords Audlty, wins 
lived in the time of King Stephen. His deacendant William di 
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of the Iwryiw). Agein*, maome caaca^ the Bpaam.my 
atfect the re^iratoiy musdea, giving rise to a curious harking 
articulation, m consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close. In the great majority of cases the spasm ! 
affects the muscles of articulation proper, that is, those of the 
phanynx, tongue, cheeks and lips« 

A condition named aphthonpa is particularly, distressing. It 
totally prevents ^ccch, and may, at intervals, come on, when 
the person attempts to speak; but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement. It is characterized by spasm of the 
musdes supplied by the hypoglossal nerve, including the sterno- 
hyoid, sterno-thyroid and thyro-hyoid muscles. In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for him« U and chooses his words so as to avoid dangerous 
muscular combinations. When one considers the delicate 
nature of the adjustments necessary in articJtlate speedi, this 
is what may be expected. It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes tlie 
difficulty in speech. 

Sputtering may be successfully overcome in some cases by a 
careful process of education under a competent tutor. Not a 
few able public speakers were at first stutterers, but a prolonged 
course of vocal gymnastics has remedied the defect. The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllabic, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word. He should also be taught how 
to regulate respiration during speech, so that he may not fail 
from want of breath. In some cases aid may be obtained, by 
raising the voice towards the clase of the sentence. Sounds or 
combinations of sounds tlmt present special difficulties should 
be made the subject oi careful study, and defect may be 
largely overcome by a series of graduated exercises in reading. 
The practice of intoning is useful in many cases ; and many per- 
sons who habitually stutter in conversation show no signof tl» 
defect when they come to sing. In ordinary conversation it 
is often important to have some one present who may by a look 
put the stammerer on his guard whenbe is observed to be talking 
. too quickly or indistinctly. Thus by papienceand determimtion 
many stammerers have so far overoomei the defect that it, con 
Sicarcely be noticed m conversation^ but. even in such cases 
mental excitement or slovenly inattention to the rules of speech 
suitable for, the. condition may cause a, relapse* In very severe 
cases, where the spasmodic seizures affect other ^scles than 
those ol, articulation, special medical treatment is necessary, 
a&auch are on the borderland of serious .nervous disturbance. 
AJl meaaures tending to improve the genewl health, the removal 
of any affection of the mouth or gums that may aggpa\^ 
habitual stammering, the avoidance ol grpa.t emotaMw ex^te- 
meuti a steady determination to overcome, the defect, by vol^t 
tary ^ttPl» ^ ^ system of educatjoarsuch as has-baeuMetched 
wfll do jnjuch in the great majority of cases tn wroeoy atom- 

“ tp stamB,'’ tp, strike pf tasadheftyily, hence 
to impress* 0 ^ Du, st^pm, 

0 . Fr. mod. Hamper)^ an instrmwt fw OTShmg, or 

pounding ^or for making impmssionanr otbor bodies, = 

thus, in mining, theetamp is that part. *0^ the machine^, of 1 
mdl which ^hes^the .oiie to the fineness.nece^^fot the 
separation, laf -the vaJnaWe portionsi m. whng,,&q. f 
enWed bIwk.or.diebyNwhich 

in the meat sense of the. weyd .an ot iwrk, 

made withu stapip/’ and perticukrlysurit a mask mapms^ on 

a document, forpurposes 

as showing- tixit certain duties or duuges^bave bmipaid;^ For* 
the clafiis^ viz; stampa for pOii^es.pf. taqm 


Duties below ; for the second clasa, of which the^ most familiar 
are riie small adhesive pieces of. paper used as ^ the sign that 
postal charges have been duly paid on letters, parcels, See., 
transmitted by the postal sernce of a country, see PosTj aj^d 
Pqstai. Service and PwtATELy. 

Stamp The stamp duty is a tax imposed uponi a 

great variety of legal and other documents, and. forms a branch 
of the national revenue. The stamp is a dbeap and convenient 
mode of certifying that the revenue regulations havA been com- 
plied with. Stamp duties appear to have* Iwen invented: by 
the Dutch in 1624. They were first imp<»ed in England by an 
act of 1694 as a temporary means of raising funds for carrying 
on the war with France. Stamp duties in the United Kingdom 
form part of the inland revenue, and are placed under the con- 
trol of the commissioners of inland revenue. The principal 
acts in force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891. Amendments of the 
law are also included in the Customs and Inland Revenue 
Act 1893, the Finance Acts of subsequent years, and the 
Revenue Act 1898. The death duties, the corporation duty, 
the duties on patent medicines and playing cards, ^d postage 
duties, are also technically “ stamp duties ; but in ordinary 
use the expression is limited to those imposed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, &c., on bills of exchange, pro- 
missory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insurance policies, bilk of lading, imd a few other 
documents. Stamps are either adhesive or impressed. The 
adhesive stamps, which can only be used for certain 
documents, can be obtained at inland revenue ofi^ces throu^ih 
oat the United Kingdom, and at all post offices- which are 
money order offices. Stamps can only be impressed at the 
inland revenue offices in certain of larger, towns. For 
duties not exceeding 2S. fid. the adhesive inlwd rev^ue or 
postage stamps may (in most cases) be used indiscriminately. 
This amangement was first introduced in 1881, when it. vm 
applied to the penny stamp, and it has since been extended.to 
other denominations. The commissioners, of . inkmd revenue 
are authorized to make allowance under cert^ conditions for 
stamps which have been inadvertently spoiled or rendered 
useless for their intended purposes. In order, to. obtain. such 
allowance the parties must ,presmi,t the stamps, within two 
years from the time when they became useless. The com- 
missioners may be required by, ai\y person to.,^press their 
opinion as to the amount of /duty, if any, ^icb is charmble 
on a,ny instrument; and such, person^ it dissatisfied ww Hie 
assessment made, may appeal to the. courts. ^ ^ 

The stamp duty on the transfer, of certain kinds of si^curi^es 
can be commuted by the of a lump sum or (in some 

cases); an anny^ cosQposiSqn^ and the transfez^ then become 
exempt 4 rom duty.. 

Stamp.duties are oithai;, fixed, mdk m ^he duty ,o< nna mmy wl . 
cveiy cficqup irrespisctive of i^ amount> or ad valorem^ as,me q^ty, 


, .... 

on a conveyance, which varies according to the ainotint of tire 
purohase money.* The doty iadeaoted generally tw tan httpieBSid, 
he§ fiwquevtly by an jadhesiye^ stamp, eometimeii by rither' atiths 
option of thoporapnatampu^ Thus an..inland bill, of exc h an ge 
mnlfiss payable pn demand) must have an impremed stamp^ a 
foreign bffl of exchange an adhesive stamp, v^fle an agreeniettt'or 
mceipt itamp may' be of^eltlierldnd. li should be' lietioed> that 

asrandetssttbieette, 

stamp (hityarerfor irtasonBolpub^ p^boy pc epcoumgjC|inent of trade 
exempt l^m the duty by special l^slation, Examples of such 
documents are Baade of Enciahd nbim, agreements Within f ty 
foot noti those within 1 4) of theiSla^fchte of iTtandt (see 

tnafter of a,shiihaiidihk!^««fji ois 

ships or ahmes in shipSj^ 

Aaia rute a dooiwtimirt/hh.ftam iStmJ 

mcviihiiv oz.a penalty (remisw^ comnusifioa^ofTl 

revalue) » incurred. The penalty, is in mpst coffB 
xhutf id the case of^U^cd olmarine insnrawNlit is 
bast^ at all after ^daibotttion)' i 
with payment of the penalty. Such ore biUs of esahaw aMMr. 
missory notes (wheretaa impreaied, stamp is nocessary), biliSAf ladb>8» 
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re3trictioi^ tbe xtaaTenlprcment ot^matncuJation of subscription 
to the Thirty-nine Articles, and various steps for ircreEiaing the 
usefulness 4ind influence of the [.Tofessariate. Befoie the report 
was issued, Statoley was aj^ointed to a canonry in Canterbury 
Cat^dral. During his residence there he published his Memoir . 
of his fatto (1851), and completed his Commentary on the Epistles 
to the Coris^hians O855). In the winter and spring of 1852-1853 
he made.^ tour in Egypt and the Holy Land, the result of which 
was his well-known volume on Sinai and Palestine (1856), In 
1857 he travelled in Russia, and coUeoted much of the materials 
for his Lectures on the Eastern Church (1861). His MemonaU 
of Cmterbury (1855) displayed tlie full, maturity of his power of 
dealing with the events and cliaracters of past history. He was 
also examining chaplain to Bishop A. C. Tait, his former tutor. 

At the close of 1856 Stanley was appointed regius professor 
of ecclesiastical history at Oxford, a post which, with tlie attached 
canonry at Christ Church, he held till 1863. He began his 
treatment of the subject with “ the first dawn of the lustory of 
the churph/* the ^1 of Abraham,; and puWished the first two 
volumes of his History of the Jmish Church in 1863 and 1863. 
From j86o to 1864 academical and clerical circles were agitated by 
the storm which followed the publication of Essays and Reviews, 
a , volume to whicli two of his most valued friends, Benjamin 
J owett and Frederick Temple, had been contributors. Stanley ’s 
part in this controversy may be studied in the second and thurd 
of his Essays on Church and State (1870). The result of his action 
was to alienate the leaders of the High Church party, who had - 
endeivvoiarecl to procure the formal condemnation of the views ' 
advanced in Essays atid Reviews, In 1836 he published a j 
Letter to the Bishop af London, advocating a relaxation of the j 
terms ;Qf derical subscription to the Tharty-nine , Articles and ; 
the Prfiyer-book. An act amending the Act of Uniformity, and . 
carrying out in some df^ec Sfatfley’s proposals, was passed in ; 
the year 1865. In 1862, Stanley, at Queen Victorians wish, < 
accompanied the prince of Wales on a tour in Egypt and : 
Palestine. 

Towards the close of 1863 he was appointed by the Crown to 
the deanery of Westminster. In December he married Lady 
Augusta Bruce, sister of Lord Elgin, then governor-general of 
IncEa. His tenure of the deanery of Westminster was memorable 
ii^ many ways. He recognised from the first two important / 
disqnaiifications— ^lus indi^erencc to music and his s%ht 
knowledge of architecture. On both these subjects he availed ; 
himclf l^xgcly of the aidof otbem, ^d threw himself with charao* j 
teristip energy lapd entire success into, tl>e task of rescuing .firom j 
nqglectrand preserving from decay the treasure of historic monu* ; 
ments in which the abbey is so rich. In 1865 he published, his 1 
Mtmofiuhaf Westminster AbbeyfB,wos)s. which, despite occasional ) 
inaccuracies, is a mine of information. He was a cemstant ^ 
pipsu^, gave a great impulse to Trench’s practice of < 
inviting distinguished preachers to the abbey pulpit, especiafiy 
to the evening services in the nave. His personal influ* * 
ence, already unique, wm much increased by his removal 
l^ndon. His qirole ^ friends included men of levery denomina- 
tion, every class and almost of every nation. He was untiring 
iniliterary work, and, though this iconBistod very largely of. 
ochasipnai , papers, lectures^ articles in reviews, a^esses, and ^ 
sermons^ it included a* third vobirae of his ike Jewish , 

Chur^^ a.volumeon X\i»Chmck of Sao1liind^ another oiAdihsuees ; 
ani Semoms preaqhed in Aineri^ and another on Clmsiim > 
Instiiuttpns (1881). He was continually engaged In theological , 
cof^ovarsy, and, by :his advocac]^ of aU eiflonts to promote the 
social, and r^gipus^ameUoration of the poorer classes [ 

and his chivalrous courgge in defending those whom he held y 
to. be ui^uatlylSjHiounced, undoubtedly incurredmuchandgrow- y 
in^ odium in influimtiaLckolas; Among the causes of ioflenoe ] 
TtStbk .beyont^aen^tfld not only WarVt^opous defence of one lwna i 
whomM gveatl^ diSered* Bi^q> Coleii'^o, but bis invitation le | 
theHojy^imnunionfQfi ad.thty .W'riifeiiiof tthe translatbn.oC itbe.i 
Btble,'uuilu*i^ng atUaita^an among other Nonconfermists, $tiU t 
stto«iger?fsae^the f celing^niuied ta^make the rental 1 
of. me impeoarive ia the: 


Anglican Uhuroh. In 1874 he spentpart of the winter k Russia^ 
whither he went to take part in the marriagenf the duke of Edin-f 
burghand the grand duchess Marie. He lost his wife in tlin spring 
of 1876, a blow from which he never entirely recovered. But in 
1878 he was deeply interwted by a tour in America, and in the 
following autumn visited for the last time norlhem Italy and 
Venice. In the spring of 11:881 he preached funeral sermons in 
the abbey on Tliomas Carlyle and Lord Beaconsficld, concluding 
with the latter a series of sermons preached on public, occasions. 
In the summer he was preparing a paper on the Westminster 
Confession, and preaching in the abbey a course of Saturday 
Lectures on the Beatitudes, He died on the i8tli of July, and 
was buried in Henry VII. ’5 chapel, in the same grave as his 
-wife.^ His pall-bearers comprised representatives of literature, 
of science, of ibolh Houses of Parliament, of theology, Anglican 
and Nonconformist, and of the universities of Oxford and 
Cambridge. The recumbent monument placed .upon the spot, 
and the windows in the cliapter-house of the abbey, oneiof them 
a gilt from Queen Victoria, were a tribute to his memory from 
friends of every class in England and America. 

Stanley was nndoiibledly the leading liberal theologian of his 
time in England. Throughout his writingB wc see the impress, not 
only of his distinctive genius and of his extraordinary gifts, but 
also ,of fils special views, aims and aspirations, die looked on 
the ago in which he lived as a poi’iod of transition, to be followed 
eillicr by an eclipse of faith ** or by a revival of Christianity in 
a •mdftt aspocl,*' a “ catholic, comprehensive, all-embracing Christi- 
anity •' that ** might yet overcome the world." He .was never tired of 
asserting his belief " that the Cfiristian Church had not yet presented 
its final or its most perfect aspect to the world t^iat “ the belief 
of each siaccessive age of Christendom had as a matipr 6f fact varied 
enormously from the bdlief of its nredecessor that dll ermfessions 
and similar documents sure, if taken as final axprosslons of Absolute 
truth, misleading and that " thoro still /remained, -behind all ilU 
controversies of thepe^t, a higher Christianily which neither assail- 
ants noi^ defenders > A fully exhausted." "The first duty of a 
modern theologian " heTield to be " to study the Bible, not for- the 
sakeiof xnakiim or defending systems out of it, but ior the sako of 
discovering what d actually contains." To this study he, Ipoketl 
for the best ho’ e of such a progresrivo dcvolqpmcnt of Ch&tian 
theology as should avert the danger arising from ^*.fhe apparently 
increasing divergence between the intelligence and Ihe feilh of 
Duar itimo." lie mforced the duty " of placing in the ibadkground 
wliatever was accidental, temporary or s^scondaiy, Abd' oi bringing 
into due prominence what was primary .and essential." la the 
former group Stanley would, witliout doubt or hesitation/ ‘have 
plaood alt •questions cormected with EniiacopBll or Presbyterian otders, 
or that dom 'Only with the oiitword nmns or cenamonios of rdigioa, 
or with the authorship , or age of the books of tlie Old Tesimment 
Even to, the question of mkaculous and external evidence he would 
have been Inclined to assign a secondary place. 

The -fbi^emost and’high^ place, that of the '* essential and super- 
natural " «leineats>of religion, >he w<auld have reserved Uor its mmral 
and ^spiritnal.<tnuihs» *' its chiol evidence said chief essencie/' '''fllie 
trut^ to 'bcidmwn from the teaching and irom the;l^e ;pf Christ,'* 
in Whose rchatacter he -did not hesitate to recognize ** the greatest 
of .sU tnirades," 

•fWtth soch views It was not 'to be wondered at that, to 

laat, .as has^ab:eady been indicated, be never lost tan oppoiciiuDi^ 
of supporting a policy of width, toleration and coiuprwienslon in 
the Church of England. So again he was always eager to insist 
on the •OBsenfiffl ^points of union between various denondntKtons of 
Christians. Ho wacs throughout his life an unAhtChing advocate 
of She connexion between Churdi and 55tatfe. By fmr he under- 
sbxri.: M " the recognUion andts^port on the^^t.pf the<atate 
of ,€he r^iglous expression of the, faith of the vCOmmunity,V and 
( 2 ) " that ’nils Teligious expression of the^^th of the community 
on the most sacred sad most vital of all its interests con- 

txurilcdand guyed byrth^^ whole com tluou^ riuenuprsnuicv 
ofto.'* At .ths/i^s time he was in favowcfof makk&lAe zeroed 
pf lit Church ros wide w , possible— " not narrower .than ttat which 
is even now the test of Its memberWiip, .the Apostles* Creed *•— ^ohd 
of throwHig down all barriers whieh eoiild be wii»ely dtspensed with 
toadniissMm .to Its ministry. ; As ma ttanmediate he leVeni advo- 

caM /thoadmissiqn under dnerestricBons of Engi^h t^opigenfoicndsts 
and Scottish Presbyterians, to preach k Anglican pulpits. 

Apart x^m the .great impulse w^hich he gave to the study 
;of ine*Hbm Ond Church history, hlS influence ‘may be sdid'mAyeiy 
Itnib.seiiae to colourrihe writings of mjmy«Slh6w wtm moitdlfler; 
ffipmhki. The subjects to which he looked as tha/moabisssfnti4< 
|of the umversaUty of the divine We, the,,snR^<^m^4w^t^oe 
lof the moral and Spiritual elements oi religion, the SdptSxacy ot ‘ 
tedstBrionoe, the Sensd of the central citadel of ChHstiam^ as Ixihg 
iCQoririinbd k the character, the 'gldriHdh 
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'ftfld the preaehiii^ of evory ctesiof clerf^y in > the 'Church. 

'G. Bfatdley, i^^olUcHtyns of A. T. Stdnl^ ’(i®83); R. E. 
Prothoto atad G. G. Bradley; Life tindCmreepmAmae apDem Stanley 
;{a vol«., 1^93)* 

STANLEY, EDWAM) (i779--i849)i bishop of Norwich, the 
younger brother of the tst Baron Stanley of Alderley, was bom 
in London and educated at St John’s College, Cambridge (i6th 
wrangler, 1802). He was ordained in 1802 and became rector 
of Alderley, Cheshire, three years later. Here he took a great 
interest in education, and encouraged especially the teaching 
Of secular subjects at his school. In 1837 he was consecrated 
bishop of Norwich. The diocese at this time was conspicuous 
for ‘laxity and want of discipline, and this he proce^ed to 
remedy, although at first he met with much opposition. Ordina- 
tions and confirmations were held more regularly and frequently, 
the schools were property inspected, the Plurality Act was 
enforced and undesirable clergy were removed. He was tolerant 
towards Dissenters and supported all missionary iindert^ings 
without regarding their sectarian associations. In politics he 
was a Liberal and devoted himself especially to educationail 
questions. Dean Stanley (sec above) was his third son. 

Stanley's letters, 'Before and aftef Waterloo (oAited by J. H. Adeane 
and M. Grenfell, 1907), are full of interestto students of Napoleonic 
history. 

STAIfLBY, Sm raHHY MQfRTOK (1840-1904). British 
explorer of Africa, discoverer of the course of the Congo, was 
born at 'Denbigh, Wales, on the loth of Tune 1 840:^ His parents 
were named Rowlands or Rollant, and his' father, who died in 
1841 was the son of a small farmer. John Rowlands, by which 
njunc'Stanley was baptized, was brougrft'np first by h» maternal 
graadfatber, and after his death was boarded out by his mother’s 
brothers at half a crown a week. In 1S47 he was taken to the St 
Asarih Hnion workhouse, Whetehe waS noted f or tiis activity and 
inmligence. The schoolmnstitt at thewolkhouse, James Francis 
(who eventually died m a madhouse), was a tyrant of the Squwrs 
type, and in'Mayl856, Rowlands, after giving Francis a thrashing, 
ran away from Sdhool. He sought outhfs paternal grandfather— 
a w^-t«rdo farmer — ^itho refused to' hdp "him. A couSfn, howevw, 
who ' was master of a 'national school at Brynford, took him 4n 
asapupil teacher. But within a'year'he was serit to Liverpool, 
■where he lived with annncle who was Insti^tened circumstances. 
The'tod, after workwffi ata haba^dhAet^s and then at afeutdiefs 
shop, engaged himsdl as a Cabin bof On a saflbgdhlp tond'fcr 
NOw'OrleitB, in which fcrty he landed «a^ m 1*59. There he 
Obtained a ■rituatibti thrOt^ the good ^eas Of 'a merchant 
named Kejlry'MortOn BtaiUW, Who Jiubseiquently adopted the 
lad at 'his son, deigning -for' fe a nterCaritile oareSf . To tins 
«id yoBfag'Stmiley lhs he Was bencefoTft’ known) was sent to a 
country store in Atkansas. 'The merdiaht shortly afterwards 
died,Wiawut having made furttier proOiafcin 'for his protOge. 

•When the Civil 'War bipfce ■out -in i8i'^t 'Stalfliy afllsted in the 
Confederate army; he was taken prisoner at the batHe of Shiloh 
(April 1662), and after two months’ experience Of- the hardships 
bi Camp !Dougla?, 'Qifcago (Where ‘flie pmoUgrt ■<« ^ were 
confined), he obtained tdease, by entbllihg’itothe FfcderalartiHery. 
Jn'less tham a month.he was discharged as pnfit. Iln'Novembw 
1862 he tetumed to livenrodl “ ■veiy ,p(Jor, In' bad Heaia and m 
shabby dothes,” and'ma«fc.hB wayh);DeiBSteHt'»t 
awayfromhjsmothe^door. 'niis;fotMeht'^ty'W!^ed^^ 
Naturally Of h smisitivejAffeOtii 


liu^’b'i^ti.'a ^e^iei'-of'liiJWnttott'ih'Siiarch ' JSTfe 

fttitumn of we Leaf ,df"hitn’ trriVdUng in Asia 

fpr Tifiis and Tibet;** arid as ' being attaeked', ’wf)i'bis 
companions, by brigands, robbed and itnprisoned, the Porte' siib^ 
sequchtiy paying through the Ameridiii niimster an indfeibnitj^ 

I pr the outrage. 1 n December df the S^rtte year Stanley te^4^ited 
Denbigh and St Asaph, returning thence'to America. In 
he joined tjeneral Hancock’s expedition J^aittst the Red Ihdiatl]?, 
acting as correspondent for the MU^ouri 'Betnocrat and oitttjr 
papers. His reports induced the Ydrk tierald to send'him 
to accompany the British expedition of again$t 

th2 emperor iheodote of Abyssinia. Succeeding in sending 
through the first news of the fall of ‘Magdala, Stamey attracted 
th? special attention of the proprietor of the James 

Gordon Bennett, and received from him a roving cpjfimissibn. 
He wentio Crete, then in rebellion, m the latter part 'of iSd^, 
and thence to Spain, where he arrived iri time to witn^p the 
scenes following the flight of Queen, Isabella from Madrid! ‘ ‘ Hfe 
chronicled the events of the Republican rising in i86q ftnd'i^^rg^ 
at Madrid in October of that year, when he reedrved a tclegtto 
from Mr Gordon Bennett, jun., sUmttioning hhh to Park. 

Arrived in Paris Stanley was infdithcd that hd'vfas to 
find Livingstone.® Stanley then Shared the connh'On^inilc/h 
that Livingstone had died somewhtew in Central ‘AffiSi, but 
Bennett was sure ‘he was alive and Btiahley Wafe tbjfind ahd'h^ 
him to the best of his ability. The journey, which yray td' be 
kept secret to avoid suspicion, to'be^iiext ddy. Strpngi^ljj^ 
enough, though .so urgent in the matter, Bennett dWnbctVti 
Stanley with a large number of commissions to fiilfiLbefOte'tlfe 
quest for I.ivingstone collld be begtrh. In accordance wiW 
instructibns, Sthnl^ went to B^t to wi^ess 
the Suez 'Cantll in Nov^'ber, thence to Phjlke, iihd in ‘Jkrluay 
1870 he arrived in Jerusalem, whfete he mtaitaptdirt (jafterwarefe 
Sit) Charles Warren. Next, by wiy of Conistairtinople; He Visited 
tie battlefields of the 6*imea, and;passing throughth^C^Ucashis 
from Baku^ he made an adventurous journey across TwMk to 
Bushire, •Whence he sailed to Bombay. From' Bombiay^he 
for Africa, reaching Zariiibat on the 6th of Jaritrary ■ 

The jOhrUcy to the interior wwi bdguh 'on theisist 
on the loth of November, having overcome innumertiilediflN^ 
lies, gtahlcy arrived at THiji, V^ere Ovli^stcme theh;wfes/'i^ 
young travdller greetih^ rhe famous veterfich ■vrith 'th6 
Dr XiVing^one, I ptesuttle ?** With tiVingStOha' 
navigated ,tfte northern shores eif Tanganyika and settled tlft 
questibn as to 'vThether'the was an effliient or a^ 'affluent’^ 
a point thbn nnich di^bated'in connexion the hydrogt^fty 
'bf the NTile basin. Leaving Tanl^njdli ‘m the 9fh;of 
1872 'Stanley regained ^Zkfeibar' 6ri the 'yih of • * Me^tid 

accomplished hfe mi^dh, arid bydt he esfebM^d hW't^piAai^ 
as a leader bf mwi arid aii. ejwplWbr bf Ip^t promise. HiS stofji, 
hiadeimblic in a picture^^ narratSvej Afew I Fmni 
^1872), was at 'fett received ‘!h'L^d6n;wi^J 


aome iiibrcdririty, 

iwihg in part to^ris cotmiklpn -ttith^'An^eritah jorirrialferii df‘a 


tised i^TOi ^ 
t6t)k 'to iStf seai- 


ive, jalle6ti«ia#e.ttatur$,’ hteiiciifdrth’he tiriw- 
ptesiciji Mid reswve. a IWiHiobd'iye 
■as wreck^’ pp 'Sarti^iia— ftiB kl AlWiftt 
t86i4 . ertisled In United Sttites navy, ’ 'Aecjoirdaig’ W ^ 
apparent^ alillhttitii-sjidry heidbttfeedprqBtoiidltt.for^ 
twy^.iii'dtyi^a fppe'td a diptuted 
w‘A«‘^a)^ imell of a'bkttfery MTcngWis. Altet the, who 
'the plains to SUt ‘ Lake 'Crty, ’ fitove^, aittt ' dAier'-piifes, 
aaQuiriiigiatr^wtatioaaoa vivid d«K?ipTi''^‘Wfit«'fot.>iha#r«sS' 
• '‘i ^ 

hioftrSf^ it would appear that the year of his Dii 
■ See Cl. Rowlands, Henry M. Stanley, p. 102. 


rw^eii urifamiri^ artd\4tttairt;^lVbrit tlreiourrials 

bm*, vrtlibhihe bibught'hfim^,i^il6riced^tlm and^fH^Quefe 

ictoria Stanley received 'a snuff-box-set 

her thank!$ for the s;ervilfies he had teridtred. ' Nev6rth61t!fiife 
'Stanley recoil that ^ the aotib^s bf tfi WEe, and all hi^ thoughts, 
-Mnce 1872, were $tr6rig!y tbloured by the Storin' of fi^brise 
the vhdlly uniristlfiable x;eborts circidated ttWdt him J ' 
A.serifa of public led:ur|eV‘ln/Eridand arid iAmetica foMp^ 
^Iri . 1*873, a4 W correspbrid^ritvt^.the he acedm 

*\rdte^ey*s Expedition to AshahH described, "to 

Vrtth'his AWti^ ’,^.0 

i' itiliuid of Vli^erit 


^dluriie entitled 

(tdndori, 0^ 

_ _ Ashanti.in 1^74 he.firft 

lyius d^d, arid that the h<;^y ori 'ltb 
funerdof XiviiijptpxK/s^^ 


fpr sehdirig Stanley rii^ri to AlTi^, 
! ® Friiirioviily, ;hi fiFiivetrihiiR St8p|hd^»hrid?bm m%Ho 

on his way home. Staxuey got as far as Aaen when hi 
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there to determme geographical .problems left unsolved by 
the deaths of Livingstone and Speke, and the discovery by 
Sir Samuel Baker of Albert Ny^sa, a lake then reputed to extend 
inimitably in a southerly direction. Finally, Sir Edward Lawson 
(afterwards Lord Burnham), the editor and proprietor of the 
Daily Telegraph, to whom Stanley had communicated his 
desires, and Sir Edwin Arnold of that journal, induced Mr 
Gordon Bennett to join them in raising a fund for an Anglo- 
American expedition under Stanley’s command. This expedi- 
tion lasted from October 1S74 to August 1877 and accomplished 
more than any other single exploring expedition in Africa. 
Politically, also, the journey had momentous consequences; 
it led directly to the foundation of the Congo State and to the 
partition of the hitherto unappropriated regions of Africa between 
the states of western Europe. Stanley started from the east 
coast and reached the ocean again at the mouth of the Congo, 
having demonstrated the identity of that river with Livingstone’s 
Lualaba by navigating its course from Nyangwe — the point at 
which both Livingstone and Lovett Cameron had turned aside. 
This wonderful achievement was accomplished in the face of 
difficulties so great that they could have been overcome only by 
such a man as Stanley proved himself to be — a man of indexible 
will, who having conceived a vast design carried it to its conclu- 
sion regardless of any obstacles, sparing neither himself nor his 
associates and, if opposed, prepared to shed blood to attain his 
object. Of the three white men who accompanied him all died 
during the journey; Stanley himself was prematurely aged. 
The discovery of the course of the Congo, though the greatest, 
was but one of many geographical problems solved during this 
memorable expedition. The part played by the Kagera in the 
Nile system, the unity and approximate area of Victoria Nyanza, 
the true length and area of Tanganyika and the whereabouts of 
its outlet, and the discovery of a new lake, Dweru, which at the 
time Stanly believed to be a branch of Albert Nyanza, are some 
of the other discoveries made by Stanley at this time. The 
story of the expedition was given at length in Through the Dark 
Continent (London, 1878). Stanley’s letters from Uganda and 
his call for missionaries to go to the court of Mtesa met with an 
immediate response and proved the first step in bringing the 
jegion of the Nile sources under the protection of Great Britain. 
Important as was this result of his journey it was eclipsed by the 
events which followed his revelation of the Congo as a magnificent 
waterwa3r piercing the very heart of Africa. Of the commercial 
possibilities of the region he had made known Stanley was well 
aware. The one . other man who at once grasped the situation 
was Leopold II., king of the Belgians, who sent commissioners 
to intercept Stanley at Marseilles, when he was on his way back 
to England, with proposals to return to the Congo, proposals 
which Stanley, much needing rest, put aside for the time. Ap- 
proached again in the summer of 1878 Stanley lent a more favour- 
able ear to Leopold’s suggestions. Efforts made by the explorer 
in the autumn to arouse British merchants to the importance of 
the Congo basin were unavailing, and in November Stanley went 
to Brussels and committed himself to the schemes of the icing of 
the Belgians. A Comite iPitudes du Haul Congo was formed and 
Stanley was entrusted with the leadership of the new expedition, 
which was, in his own words, “ to prove that the Coi^o natives 
were susceptible of civilization and that the Congo basin was rich 
enough to repay exploitatjton.” Stanley reached the Congo in 
August i?79, and the work^ accomplished there in the «isuing 
five yeari enabled the which had meantime changed its 

•name to that of Associatt,oft internoHonale du Congo, to^ obtein 
the recognition pf America and Eurp^ to transformation into 
,an independejut^ (**The Congo Free State”) under the 
sovereignly 'of Leopold. Staley des^bed his labours in 
the Cdnp> and the ^Pounding of its^ Stdtp (^ndon, 1885), a 
bodHf irnich throws valuable* l^ht on th^ maui^ whiw 
pro^iprs of that entafwise set to work, and the ’object at Hicli, 
frpm tner hegihniniL the.pohjlcal aspects of 

this ques'tibn sefe Amidk (§ 5) 'and Congo FikEltt State, Here it 
is only neosmry to tirhat Stanley aotually accomplished 
on the Cbftgo. ■ At’ th^ 'out|<^^ his' activities was 


restricted by the enterprise of the French traveller de Brazza^ 
who, reaching Stanley Pool by a more northern route, placed— 
September and October 1880 — the neighbouring districts on the 
north bank of the Congo under French protection. De Brazza’s 
journey was directly inspired by Stanley’s discoveries, and thus 
early had those discoveries led to international rivalries. Not- 
withstanding this check Stanley, without much trouble with the 
natives, founded stations for his association along the banks of 
the river as high up as Stanley Falls. A more difficult task was 
the making of a road through the cataract region and the carry- 
ing over it in sections of four small steamers, all of which were 
launched on the middle river. This road-making exploit earned 
for Stanley from the natives the name of Bula Matari, the 
rock-breaker, the all-powerful— a fit description of the man 
who allowed no obstacles to turn him from the achievement 
of his purpose. 

Stanley returned to Europe in the middle of 1884 and attended 
the Berlin Conference of 1884-1885, which dealt with African 
affairs, acting as technical adviser of the American plenipoten- 
tiaries. While in Germany he lectured in various cities on the 
benefits which would result from the opening up of Central 
Africa, and found the Germans more alive than the British to the 
great interests at stake. The revelation of what the Association 
internationale had done intensified the struggle among the 
powers for the possession of African territory. Stanley did not 
return to the Congo on the recognition of the Free State but took 
up his residence in London. With James F. Hatton, a leading 
Manchester merchant, he promoted the Royal Congo Railway 
Company to connect Stanley Pool with the lower river, but the 
scheme at the time came to nought, p^ly owing to the indiffe- 
rence of English capitalists and partly in consequence of a clause 
inimical to British mterests in the charter wliich King Leopold 
proposed to ^ant the company. 

Though still an American citizen Stanley’s interests and ambir ’ 
tions were becoming distinctly British, his sympathies in that 
direction being joined to a personal loyalty to the king of the 
Belgians.^ A desire to serve both parties was one of the leading 
motives in his next African adventure. Stanley bad become 
deeply interested in the schemes of Mr (afterwards Sir) William 
Mackinnon, chairmanof the British India Steam Navigation Com- 
pany, for establishing a British protectorate in East Equatorial 
Africa, and it was believed that this object could be furthered 
at the same time that relief was afforded to Emin Pasha {q<v,), 
governor of the Equatorial Province of Egypt, who had been 
isolated by the Mahdist rising of 1881-1885. Stanley agr^d/ 
to conduct an expedition, nominally in the wrvice of the khedive 
of Egypt, for the relief of Emin. The major port of the funds 
needed was supplied by a committee, of which Mackinnon was 
chairman^ Instead of choosing the direct route via Zanzibar or 
Mombasa, Stanley decided to go 1 ^ way of the Congo, as thereby 
be would be able to render services to the infant Congo State, 
then encountering great difficulties with the Zanzib^ Arabs 
estal^ished on the upper Congo. ^ Stanley left Europe in January 
1887 and at Zanzibv entered into an agreement with Tippoo 
Tib, the chief of the Congo Arabs, appointing him governor 
of Stanley Falls station on behalf of the CoS^o Sute, and 
making another arra^ment with him to supply copiers for the 
Emin relief expedition^ Stanley and Tip^o Tib travelled 
together up the Gpngo as far as| Bangala, reached on the 30th of 
, Thence Tippoo Tib wept on to Stanley Falls ajxd Stanley 
prepared for a journey to Alher^ Nyanza, wpere he expected to 
meet temipv On the isth of June Yambuya, on the lower 
.^wimi, was reached, an<f here S^ley left his rear-guard 
under compwnd of Major E. M. Bertiselot and Mr J, S. J^eson. 
On the ihih Stanley and the. ariypmoenguard Blurted for Albert 
Nyanza, ‘‘and until the jth December, for days, We 
ma^dthrough the forest, trash and jungle, without ever hayipg 
seep a bit of greenswprd of size of p cpttage chi^b^. npor,. 




STANLEY, T. 7«i 


Nothing but miles sud miles, endless miles of forest.” Starva- 
tion, fevetp the hostility of the tribes, were daily incidents of this 
terribie inarch, during which Stanley lost nearly 50 % of his men. 
On the ;c5th of December Albert Nyanza was reached, and after 
some delay communication was opened with who came 
down the lake kom the Nile in a steamer, the two chiefs meeting 
on the 39th of April x888. Disquieted by the non-arrival of his 
rearguard, Stanley retraced his steps, and on the xyth of August, 
a short distance above Yambuya, found that Tippoo Tib had 
broken faith, that Barttelot had been murdered, that Jameson 
(who soon afterwards died of fever) was absent at Stanley Falls, 
and that only one European, William Bonny, was left in the 
camp. Collecting those who survived of the rearguard Stanley 
for the third time traversed the primeval forest, and in January 
1889 all that was left of the expedition was assembled at Albert 
Nyanza. Of 646 men with whom he entered the Congo, but 
346 remained. In April the return journey to Zanzibar by way 
of Ug^da was begun, Emin reluctantly accompanying Stanley. 
On this homeward journey Stanley discovered Ruwenzori (the 
Mountains of the Moon), traced the course of the Semliki 
River, discovered Albert Edward Nyanza and the great south- 
western gulf of Victoria Nyanza. During his stay in the Congo 
forests he had also obtained much information ooncemin^ the 
pygmy tribes. As to the political results of the expedition, 
Suj^ley’s proposals to Emin to hold the Equatorial Province for 
the Congo State or to move nearer Victoria Nyanza and enter 
the service of Mackinnon’s British East Africa Company had not 
been accepted, but he concluded agreements with various chiefs 
in the lake regions in favour of Great Britain, agreements which 
were handed over to the East Africa Company. Zanzibar was 
reached on the 6th of December 1889 and the expedition w^ at I 
an end. Stanley’s account of it, In Darkest Africa, was published 
(in six languages) in 1890. | 

Returning to England, Stanley was received with much | 
liQDour, among the many distinctions conferred upon him being 
the degrees of D.C.L. from Oxford and of LL.D. from Cambridge 
and from Edinburgh. On the X3th of July X890 he married a 
lady whose graceful work as an artist was well known. Miss 
Dorothy Tennant, second daughter of Mr Charles Tennant, 
sometime M.P. for St Albans. Later in the year he visited the 
United States, where he made a pilgrimage to the places where 
his youth had been spent, and in 1891-1893 went to Australia 
and New Zealand on lecturing tours. On his return he was 
renaturalized as a British subject, and — at the solicitation of 
his wife — ^he stood at the general election in the sumxner of 1893 
as candidate lor North Lambeth in the Liberal Unionist interest, 
being defeated by a small majority. In 1895 
the same constituency and was elected, but he had no liking for 
parliament^ life, and (being also in ill-health) he did not seek 
re-election in 1900. In 1895 Stanley puUished My Early Travels 
and Adventures in America and Asia, m which he retold the story 
of his experiences with the Red Indians and of his eastern journey 
of 1869^1870. In 1897 Stanley paid his last \d5it to Africa, m 
' went to the Cape as the guest of tne British South Africa Company, 
spoke at the opening of the railway from the Cape to Bulawayo, 
tvWed. the Victoria Falls of the Zambezi and had, an inl^view 
with President Kruger, of whom he gives a characteristic pen- 
picture. One result of this journey was Through South Africa 
(j^), the last . of his published works. In x899 in recognition 
of his services in Africa he was made a Knight Grand Cross of i 
the Bath* , The last few years of his life were spmt mainly in 
retirement on a small estate he had, purchased, Furze KilLinear 
Phbright. He died at his London resi^noe in Richmond Terrace# 
TOtehall, on the ,ioth of May X904. After a service in, West- 
minster: ifebey be was buried atiPirbrigbt onithe x7thiolMay- 
His Wjidow,tLady, $tanW# afterwards niaiTie 4 ,i m w 
Hewy Cnrti$,iF,R.CA By.Sir Henry, Stanley die bed a sons, 
Denzil,bQm)x 89 ft'< . „ . ' 

: In geographic discoveries Stanley accomp^hed more; than 
any other explosar of Africa, with whi^ nontment hit name is 
ini#smhiMy!aannected. hlotwitbataadi^ bisirequent^iciimfUets 
Al»tbP imsswaed 


the power of managing native races; he was absolutdy fearless 
and ever ready to sacrifice either himself or others to achieve his 
object. His b^ks differ widely from the ordinary books of travel. 
Stanley had a gift of dramatic narrative, and his power of 
ortraiture was remarkable. Curiously, the least successful of 
is works was the only one which he cast in the form of fiction j 
My KaMu, Prince, King and Slave. Another volume from his 
pen, My Dark Companions and their Strange Stories (1S93), 
a valuable contribution to folklore. l| 

The Autobiography of Sir Henry Morton Stanley^ td, ho his wife, 
Dorothy Stanley, appeared in 1909. Henry M. Stanley i the Story of 
his Life . . . (London, n.d. [xS/z]), by C. RoWIamls. contains, I 
notwithstanding many inaccuracies, valuable infoxmation . oonpem- 
ing his family and early career. The following books may also be 
consulted: Mrs J. S. Jameson, Story of the Rear Column of the 
Emin Pasha Relief Expedition (1896) ; W. G. Barttelot, The Life of 
Edmund Musgrave Barttelot . . . (1890) | H. Erode, Tippoo Tib, the 
Story of his Career in Central Apioa (1907). (F. R. C) j 

STAHLEY, THOMAS (162 5-1678), English poet and jhilb-, 
sopher, son of Sir Thomas Stanley of Cumberlow, in Herts, was | 
bom m 1625. His mother, Mary Hammond, was the courixl of 
Richard Lovelace, and Stanley was educated in company with 
the son of Edward Fairfax, the traxislator of Tasso. He pro- 
ceeded to Cambridge in 1637, in his thirteenth year, as a gentle- ! 
man commoner of Pembrol^ Hall. In 1641 he took hi8 M.A. 
degree, but seems by that tinic to have proceeded to Oxford. He 
was wealthy, married early, and travelled much on thd Contmisht. 
He was the friend and companion, and at need the hel^, Of 
many poets, and was hinrielf both a writer and a translator of 
verse. His Poems appeared in 1647 3 his Europa, Cupid Crwdfied, 
Venus Vigils, in 1649; hisAieroraand the Prince, irotaiht Spanfeh 
of J. Perez de Montalvan,m 1^47; Oronta, the Cyprian Virpn, 
from the Italian of G. Preti (x65b); and Anacreon ; Bim ; 
Mosekus ; Kisses by Secundus ... a volume of translations, in 
1651. Stanley’s most serious work in life, however, was his 
History of Philosophy, which appeared in three successive 
volumes between 1655 and 1661. A fourth volume (1662), 
bearing the title of History of ChaMaick Philosophy, was trans- 
lated into Latin by J. Le Gere (Amsterdam, 16^). The three 
eariier volumes were published in an enlarged Latin vemion hiy 
Godfrey Olearius (Leipzig, tyii). In 1664 Stanley pubfished in 
folio a monumental edition cd the text of Aeschylus. He died at 
his lodgings in Sufiolk Street, Strand, oh the X2th of April 167S, 
and was buried in the church of St Martxn-in-the^Fields* His 
portrait was painted by Sir Peter Lely; his wife was Dordthy, 
daughter and coheir df Sir James Emyon, of Flower, in North- 
amptonshire. Stanley is a very interesting transitional figure 
in English literature. Bom into a later generation than that bf 
Waller and Denham, he rejected their reforms, and was the last 
to cling obstinately to the old (irosody and the convehtional 
forms of fancy. He is the feanl^ of .all English pOetz in his 
preference of decadent and Alexandrine schools of imagination ; 
among the andents he radmired Moschtu; AusQniua#. >atxdrthe 
Pervigilium Veneris; among the modems, . Joannes SeoUndus, 
Gongora and Marino. The Pkigliab nxetaphysica] school doses 
in Stanley, in whom it finds its most delicate, and autumnal 
eiqpqnent, who went on weaving hiis fantastic cpnodts in dabor* 

. ately artificsd measures far .into, the days of Dryden smd Butler^ 
When Stanley turned to prose, howevery, his taste became transt 
forn;ie({. He idiandpned his d^adents the gravest masters of 
Hellenic thought. ; As an elegant acholaf of the iUuminatiye 
order# he secur^ a very high place indeed. tArpughout the second 
half <d the xTth centiny* His, History of Philosophy wasilos^ 
the.principal audiorily on! the, {nogiress pf thought in, an^ 
Qx^scsh . It. took the formfof a serfes of czitM biogmphies of >the 
philps^l^ beginning with.IlMdes^ whatStanfey aimed atwas 
the providing of necessary inforinatfen,concemfeg,a^; 
on ,whom.t]^,attrib|utei;Of was^oonferivd.^^ 

I ticul^^ly full on the great: and fetroducesi.^ not 

as a comicai divertxseinent loA reader, bat as f. .neoes8|uy 
si;^omcnt ito the life of $omtes/’ a bfenk veiio/jgii^ 

Aristpirtianes.:; ^ saiditq.^o bada vm 
and madeusedlil 
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. pottV copbus not«p>«t% in manuscript (in’ the British Museuih), 
iOii Gallimaohus. < • , i 

Stttiiley'i odigiiUdipoetile, vrhidi liad been Collected in 1651, were 
reprinted in Sir S, Egerton Brydge^'. edition ot.jgp 
iJJPfS* hi ,**®ver sippe; his Anacreon " was issued, wijtji 

the GreeK text, ^ Mr Bullen in 1892. tlip prose works .have not 
Tlieen'coilecitiddV ' (E;G^ 

Sift 'ftflULlAlk (i;^ 48 -i 630 X English sblclkr apfli 
Irkitbr, was the eldest son of, Sir Row%id Stanley (d, i6ia) (if 
Hootpn, Cheshire, a member bf the famous family of that name. 

‘ volunteer tih^r t^e duke of , Alva he gained earliest 
experiences in the service of Spain; then about 1570 
he joined thn En^sh forces in IreJand, where he remained for 
fifteen years, beif^g’ knighted by Sir William Drury in 1579. 
He wa^^ery protoinent in the guerrilla warfare against the 
Irish rebels ; he was made sherifi df Cork, and he acted as deputy 
for Sir John Norris, the president of Munster, where by 300 
executions he terrified the inhabitants “ that a m^, npw naay 
travel th^ whole country and none to mohwt him, ^ Saving, 
says William Camden, “ singularl fide et fortit^ine in Sifernlco 
hcJlo n^uerat/' fie returned to Epgland m October 1585, 
mjidoubtedly annoyed that his services Had not been more 
gweroi^ly rewarded, tn Ecoember of this year, however, lie 
arossed to the Netherlands with tfie English forces, but almost 
as soon as he reaphed his destination he was sent to Ireland to 
collect, recruits, of wh^ he enlisted about 1400, Although 
a stiQpg, Roman Catholic, Stanley had hitherto served Elizabeth 
loyally;, but lingering in London on his return from his Lish 
errand, he seems to hive entered intp the schemes of the Jesuits 
against the queen, and he was probably aware of Anthony 
Babiiigton’s plot But the time for more active and personal 
tp^chery, fiad not yot arrived, and with his Irish levi^ he 
jrwched, Holland in ^gust 1J86, fought .gallantly at Zu^hen 
apd helped Sir William , Eelham to seize Pcventcr. In spite 
of ; som^ remqnstrapces, Stanley wa? ipade governor of this town, 
.beipg ^ven , extended po;wers,hy Leicester, and his opportunity 
had now. cenne, JA janua^ ; 587 he surrendered Deventer 
to,the.S^niards, and.wM^rO^s^ pf entered the %ani^ 

sejrwp,. he trayf lied to J^rid tp discuss the projected invasion 
nf En^^d, his idea being) to .make Ireland the bw for this 
^^d^rtaJring- these and subsequent plans were , ruined by the 
the Anpada, but Ea made several journeys to Spain, 
^ dijil,nj9^ abandon tbe;hope that England, might bf invaded* 
Ipr^ jmteryals'bptyreen hi^.traypls he fought under % Spanish 
flag 111 the N^oriaiwis and .ip, Franoe, , Later he- became 
gov(?rnnf:df tMcchIinj.and he diad at .Ghent on the ^4 of -March 
adsSr:. Si# descendant, Stanley^ was created a barop^ 

in iiid^l^ (fhoi .male lipe of. the family becoming cxt^ict when 
Sir John Stauley-Errington, Aa rzth baronet, died in 4893. . 

See Rl BagWellt J^dEandi undait itfW' Tudoitis (iSoq). voL iii.’ land 

SIlAMIAlUV JOSBFtI (#7^1830), British painter, was 
bofti'^in Norwkli; H^'tharateceivdd wttia training in wt from 
Itobani Lddbmoke; the btofh^r^wlaw of Crome, and he also 
VMtd itoAuid' and studied <th^^ of the Dutch masters. 

Rfew-he died^ whetti he* was ^irty*fooT^was spent 
itt native town, and he to the exhibftions of 

tliS<*N<nwich Society,* 0! Which he Was a member, and also 
showed' liiS woitc hi LOndoni Most of his plctuits 
lepfdSWit ^st subjedto’ or river scenes, but he had some 
reptftiftibn as a po^ait^huntor also, and in this branch^ Of 
gthOtiee^hh’aichieved lodijly* af fair measure of sOceeSSi In^hiS 
hrije'picturey The Water Frolic at Thorpe/" hfe tM- 
bihed tendseapO Ho attained no Httlc Skill 

as ah etdMir ;]tei|MiS^ selv^l pldtos WWch have W 
donskiembl 


shdhfWfh; (?0iiiiShj'5»^Wi.’'tin>, tin mihO^:. 
!CMed*'W ljurisdterion’ peeb tOCOmWalf 
5 ^ GobWait !M jOefedictiOn is- an^ 

aftiftthfigto Oiiej:* ’ ^ charters, the tjiirtfcrs of Gdidn* 

mw Were^wempt ■'ftem * juriBdktSOn^ ehin that bP taie 


The tin-mining mdustiiyjof Cdtnwalh^attihfff a» 5 t^d 0 esUrom 
very eariiefet timds; Was always Tproseeutedih ancoiidance with a 
particular code of customs; the earliest clmrterlwhkh einb^ 
them is'thato£;Edmund,<cari of Cornwall, but ‘liieffkdom then 
Msured was laudier 'confoined >than given for ttbe first time, and 
it is impossible to say how far these customs of the •stannaries 
courts go back. Twenty-four stahhators wire returtihd for ‘ the 
whole of Comwaill. Their meeting- wafs termed a 'patitament|, 
‘and when they assembled they choeea speaker. In earlier timeS; 
the combined tinners of Devion and Cbmwall assefribled ■ oh 
Kingston -Down, a tract of highland on the Cornish side of the 
Tamar, After the charter of Ead Edmund, the Cornish stan- 
irttors met (apparently): at Truro; those: Of Devonshire at 
Crockem< Tor on Dartmoor. An officer was appointed by the 
duke of (Domwall or the Crown, who was lord warden of the 
Binaries, and the parliaments were assembled by him from 
time -to tim, in order' to revise old or to enact new laws. The 
last Cornish stannary parliament was held at Truro in 1750; 
For a long series:oty^rB iittie or no busineBs was transacted in 
the sttoaary courts; but the necessity for a court of peculiar 
)urisdict^n, ^bracing mines and mining transactions of every 
description within the county of Cornwall having become more 
and more apparent, a committee was appomted to report on 
the subjeot, and an'^ of parliament was afterwards (1836) 
passed, suppressing the law courts of the stewards of the differ- 
ent stannaries, and ‘giving to the vice-warden their jurisdiction, 
b^idea c^Mtfirming and enlarging the ancient equity juris- 
diction of that office. By the Stannaries Act 1855 the respec- 
tive parliaments or stannaries oourts of Cornwall and Devon 
were consolidated. From the judgments of the vice-warden 
an appeal lay to the lord warden, and front him to the Supreme 
Court. By the- Sliannaries’ Oourts Abolition Act 1896 the 
jurisdiction of the courts was transferred to the county courts. 
The moi^ important! cuetoms may be briefly^stated : (a) “ free 
tinners had the right to work upon rendering the toll-tin,** 
usually ono^iftcenthof the produce', to the bwnk or lord of the 
aoil;<^) therighit of “ tin-bounding/* that is, the right Of bounding 
any unappropriated waste lands, any several or eridosed 
lands which had once been waste land, subject to iftie custom 
ond to the delivery* of rin-toill The bound was marked by 
turf or stOne, and was about an acre in extent. * The estate 
of a bounder m Devonshire m real property, but in Gornwalf 
is persOnal^piopatty. 

Fbr many centuries la tax on the tin, after smelting, was 
paid to the e»ls and dukes of: Cornwall. The smelted blocks 
were carried to certam towns (Liskeard, Lostwithiel; Perizonce, 
Trtito) to be Coined; that* is, a oomer of tho'blbck was dut Off, 
a^ the block was then stamped with ^the doehy seal as a guar- 
antee^ the quality* By an act of 183^' the dues ‘payable on 
the comage ■of tin were abolished, -a[nd a compensation was 
awarded'to the duchy instead of them* 

§ee T. Pearee; Laws aHd Rustam of the Mi 

of Cornwall and Dioon (1725) ; Bainbridgiir Law of Wines and Mineralsi 
Qi R. Lewis, Tho Siahnirits : m SMy of ikf English^ Tin Miut 
( Harvard Ecoponuc, Studies/' 1908)^ 

fiTAimiTB, a raire minerti consisting of ebpper and iroW 
suflphidc (a sulpho-staniiaitc, *Cu^e!BnSA contttiiiiiiig,^ Whempdre, 
tin 27-5, ct^per %*' It'has a motaliic lustre) a!nd*, when: 
pure, is iroh-*black in colour : mdre often,, however, it isbnmie- 
yellow, owing to tomisk oh to the prbsench of intimately id- 
mixed ohalcopyrite ! "for this reason it is known 'to min^ as 
bell-n^l-ore ** 'W w ‘'[tin pyrites.’^ The hardnbss is 3J; 
and the spedic fjmvvty 4r4fi It usually oixurs ids groniilar 
to compact 'irnsste^ mrely ias cryatids. Minute crystkls frdni 
Bdma ha*«e been shtowtt< td'bis hetMonal and h^ih^L 
like dhaleopyrito j and! to be dirthriably 
prendoottbic forms! been feutid in a 


of Cornish tin mines, and was formerly worked 
extMit aa ak 6pk <At -Zkukwald in Boht^ik^b wkh 
blende andgaUetia, and ih>)8eiiVia witheR^^r S.> ^ 

the. capital a^ihef e«stevd*hklf 
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height -(rf 1493 ft. above the sea-level on a plain at -the nWth 
foot' of the ccwiical Stanscrrhom (6238 ft.). It is; bjr elecferio 
railway, about 2 m. from Stansstad, its port on the south' shbrc 
of the^loke of Lucerne, and 12 m, from Engelberg (vnth its great 
Benedictine ’rtioriaisteiy, founded about 1120), now a lAueih- 
freqriented ’summer resort, while there is alW) an electric raiU 
way from- Stans up the' Stonserhom. In 1900 Stans had a 
population of 2798, all German-speaking and ' Romanists. 
Stans was the home of the Wmkelried family and has a 
modem' mdtuiment to the memory of Arnold von Wirikelricd, 
the legendary hero of tlio battle of Sempach (1386). In '1481 the 
holy Nicholas von der I’liic composed at Stans by his advice 
the strife between the Confederates, While in 1798 many pfei^ns 
were massacred here by the French, (W. A. B. C.) 

8TANSFELD, SIR JAMBS (1820-1898), English politidian, 
was bom at Moorlands, Halifax, on the 5th of October 1820, 
the son of James Stansfeld, a county-court judge. Educated 
at University College, London, he was called to the bar in 1849. 
In 1847 he was introduced through his father-in-law, W. H. 
Ashurst, to Maaszini, with whom he formed a close friendship. 
In 1859 he was returned to parliament as Radical member for 
Halifax, which town he continued to represer\t for over thirty- 
six years. He voted consistently on the Radical side, but his 
chief energies were devoted to promoting the cause of Italian 
unity. He was selected by GariWdi as his adviser when the 
Italian patriot visited England in 1862. In 1863 he moved 
in the House of Commons a resolution of sympathy with the 
Poles, and two months later was made a junior lord of the 
admiralty. In 1864, as the result of charges made against him 
by the IVench authorities, in connexion with Greco’^ conspiracy 
against Napoleon III., Disraeli, in the House of Commons, 
accused him of being '' in correspondence with the assassins 
of Europe.’* Stansfeld was vigorously defended by Bright 
and Pollster, and his explanation was accepted 'as quite satis- 
factory by Palmerston. Nevertheless he only escaped a vote 
of censmte by ten votes, and accordingly resigned ofFiOe.- In 
1865 he Was re-elected for Halifax, and in 1866 became iindet- 
seeretary of state fot India. In the first Gladstone' adrriin- 
istratiori ho held a variety of public offices, finally becoming, 
in 1871, the fhst president of the local government boards 
The remainder of his life was mainly spent in endeavourhig- to 
secure the repeal of the Contagious Diseases Acts, and in 18^ 
this object was 'attained. In the same year Stansfeld again 
became president of the local government boardi He died 
on the t7th of February ^898. ’ .... 

BTARTm, EDWIN 'M*MASTERS (1814-7869)^ Amencatt 
emtesttiafiy WaS bohi at Stcjubenville, Ohio, on the rpth bf 
December 1814. He attended Kenyon CoUege at Gambler; 
Ohio, from 183'! to 1833, a^rtiittedto the bar ’in *r«Jo,%as 
prosecuting attorney of Hartisen county in 1837^18319; ahd 
practiced' iri Cadiz, Ot, tmtil 1839, when he returned to 
lienville^ Tn 1847 removed' to Pittsburg, Penns5dvania. 
wh^rC he tobk k leading place at the bar. Onte of hkf ihost 
fktnous bases Was that of The State of Penn^M ^.m 
Belmont Bridst Company {tS4gr^b5^, in wmch, 
as counsel 'fdr the state, he invoked successfully the! the 
Fedttabgovemment in preventing the construction of a‘bri'dge 
over the Ohio River at Wheeling, Virginia (now West Virginia)^ 
on the grbund that the structure would interfere 'Wth naavi^ 
cation orthat ‘stircam by citiiens of Pennsylvania. IBs large 

e .'Li 1^ nltUTO 
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SnictiW JWfore ttie United State Subrtet! Court tertiSd Mm to 
remote! to IWashir^tm iU t85<5. In 1858' 1 « iirtis' 

(iUtola by the United State , attorney-^eneraT « 

Federal agent for the ietHement; of 'Md datms, aattheeu^d^ 
in brialantf up a corispiracy by which tiie gotunhuent woMd 
Iteve bfeen^fmuded m »wst tiwets land'tlf almost iUestiihaMb 
value. BMgre' the CiVil' W«' Stanton was' a' rteMKintt, opp^ 
to sbtvety, but a Ann iltfendtr of the constitttti^;r^htt' tif 
iJiB'sllivi6lMhKw; ''and 'was a' bitter Opponmrt of liiicwrl,'' Whose 

S^ftesidfemr BhUh^’i' ^net’ in i8« ^t<ttrbeca^ 
attb^ttey^etatelj'inil'he 'diti 'tliiat'he'couW W SCNSnjjtewdy 


Weak policy of the presiderift in the last mbnAs Of his* admift- 
istration. Although he had* often violently' 'derioiidcfed 
President Lincoln, the ktt^ef’’ thought he sa?#’^ in' ‘‘Staiipein 
a good' war minister, and' in!^ January t862 invited^ *Rim 
into his cabinet. In his adhiibastfration of the wdr effect 
Stanton was vigorous, rigid; and'qften'Wsh, and his pererilpL 
tory manner, in speech and* corfesipondfenOe, was the daui^e 
of -considerable friction between the W8n''dfepiwtment and th^ 
genfrals, one’ of the last and most cbnspiCUoiis instances being 
his controversy with General Shenbort bver the terms ctf 
surrender granted'to J. E. Johnston’s army. Blit he removed a 
horde of fraudulent contractors, k<^t the armies iri the* field 
well equipped, and infused energy into procrastinatil^ g^erftlk 
Not the least of his achievements was the peaceable ’disbAtttB- 
ment of 800,000 soldiers at the end of the war. Rbrnai^ing 
in the cabinet of President' Andrew Johnson, 'Stantort -exOfteS 
all his energies toward thwarting the policies of that exfecutiVI^ 
«>pecially those related to* the reconstruction of- the sbUtherh 
states. He expressed disapproval of' the Tenure of OflSfcfe 
Act, making the consent of the Senate necessary fbr the remOVri 
of (iivil officers, and drafted the*^supple!frenliry abt ©h r^n- 
striiction, passed over the president’s veto on*thir »9th' of July 
1867. Stanton was finally asked' to resilfpij and on His 
refusal to do so the president suspended him (Aug. from 
office and appointed GenerOi Grant (who had disapproved of 
the F-eoretary’s removal) secretory ad interim^ When' ' 'the 
Senate, however, under the terms of the Tenure of 'OfEce AfCt^ 
refused (Jan. 13, i8d8) to ebneur in the suspension; 
left the office and Stanton returned to his duties. ^Cn 1^ 
2rst of February 1868 Johnson appointed- Genera! LtWttmo 
Thomas secretary of war ad mterim, and ordered Stanton^ t» 
vacate, but on the same day the Senate' uphdd 'Stlaritori; arid 
by way of reply the secretory made oath to a complaiht against 
Thomas for violating the Tenure of Office Act, and itivokbd 
military protection from Generar Grant, who pl^ed’ 'GettcimI 
E. A. €arr in charge of the war department building,- whik 
Congress came to Stanton*s rescue by impeaching the^pTWiii 
dent, the principal article of impeachment being that? 'based ’Oil 
die removal of Stanton (see Johnson, AndjwW). ^Whett the 
impeachment proceeding friued (May 26) Storitoln resigned 
and returned to the practice of law. In xSb^^^feidetti/Graht 
appointed him a justice of the United States 'Sta'pjeiTie*'GoUtt; 
but he died bn the 24th of December, four* days afuer hiS 
merit. Stanton had a' Violent temper ftrid a sharp tongue, 
he was courageous; energetic, thoroughly honest and a genuine 
patriot. 

' See George C. Gorham; Life and Public Setmes' of \B 3 iiM Mi 
Stanton’ (2 V0I2., Boeton,. i8^>. and Trarilt A>. flower, ' 
McMasters Stanton : The Awtocrat 0/ Mehmon, EnmetpaUtmi Jmd 
ittc(mstnuitimf^Gy^Yoak,,i 90 Sli- >: . i 

iTANTON, ELiaABBTK ©ADt Ajm!to-ican 

reformer, was born in Johnstown, New York, on the‘i-2th 
November r8i5, the daughter of Barwcl Cady (177^859), 
a Federalist member of the National House of RepreseWttov^^ 
in 1815-1817 and a justice of the supreme court of T^few YorK 
state in ^^847-1855. She was educated at- the* JbhiWwwn 
Academy and at the Trdy -Female Seminary (noW the Emma 
Willatd School), where she graduated' in Tn' i*84'oishe 

mairied Henry Brewster Stanton (1805-1887)/ ’a’ 
journalist, Who hhd been a prominent abolkionlst smde h» 
student days (1832-1834)^0 'lAfio Theehsgieal Seminary^ end 
who'took her on a weddi^ journey to Londony where he -w«i a 
delegate- to the World’s Anti-Slavery Convention. He; •writ 
meipbet-of the New York, senate ip 
fbupi^ ot tlie Republican .party lin York, and frpin 

until> his death was on the staR of the Ncw< York 
Smntbn, who had become irttimately’acqu^ 

Mrs Lucretia Mott, one of thewpmen delegates barredfr^the 
afi1I^Veryoonvehti6tt,‘devo4ed' herself' to thfe cttwi^dPvi^ 

! ' She did tlfe dttttlatkm^of pet^^ 

f&tM^e1n'NeWY0fk‘{ttL848'<^'alawgiv^mttrli^ 
‘propfa^Qf^rights; yeot'w like eptfr^aed^koth of 
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June in Seneca Falls {q,v,)f whither the Stantons had removed 
in 1847 Boston, was held, chiefly under the leadership of 
Mrs Mott and Mrs Stanton, the first Woman’s Rights Con- 
vention. She spoke before the New York legislature on the 
rights of married women in 1854 and on drunkenness as a ground 
for divorce in i860, and for twenty-five years she annually 
addressed a committee of Congress urging an amendment to 
the Federal constitution giving certain privileges to women. 
With Parker Pillsbury (1809-1898) she edited in 1867-1870 
The Revolution, a radical newspaper, which in 1870 was con- 
solidated with the Christian Enquirer. To the Woman^s Tribune 
she made important contributions, publishing in it serially 
parts of the Woman's Bible (1895), which she and others pre- 
pared, and her personal reminiscences, published in 1898 
as Eighty Years and More. With Susan B. Anthony and 
Mathilda Joslyn Gage she wrote The History of Woman Suf- 
frage (3 vols,, 1880-1886). She was president of the National 
Woman Suffrage Association in 1865-1890. Her daughter, 
Harriot Stanton Blatch (1856- ), also became prominent as 

a worker for woman’s suffrage. 

STAMYIfURST, RICHABI> (1547-1618), English translator 
of Virgil, was born in Dublin in 1547. His father was recorder 
of the city, and Speaker of the Irish House of Commons in 
1557, 1560 and 1568. Richard was sent in 1563 to University 
College, Oxford, and took his degree five years later. At 
Oxford he became intimate with Edmund Campian. After 
leaving the university he studied law at Furnival’s Inn and 
Lincoln’s Inn. He contributed in 1557 to Holinshed’s Chroni- 
cles “ a playne and perfecte description ” of Ireland, and a 
history of the country during the reign of Henry VIII., which 
were severely criticized in Barnabe Rich’s New Description 
of Ireland (1610) as a misrepresentation of Irish affairs written 
from the English standpoint. After the death of his wife, Janet 
Barnewall, in 1579, Stanyhurst went to the Netherlands. After 
his second marriage, which took place before 1585, with Helen 
Copley, he became active in the Catholic cause. He spent some 
time in Spain, ostensibly practising as a physician, but his 
real business seems to have been to keep Philip II. informed of 
the state of Catholic interest in England. After his wife’s death 
in 1602 he took holy orders, and became chaplain to the arch- 
duke Albert in the Netherlands. He never returned to England, 
and died at Brussels, according to Wood, in 1618. He trans- 
lated into English The First Foure Bookes of Virgil his Aeneis 

i Leiden, 1582), to give practical proof of the feasibility of 
Habriel Harvey’s theory that classical rules of prosody could 
be successfully applied to English poetry. The translation is 
an unconscious burlesque of &e original in a jargon arranged 
in what the writer called hexameto’s. Thomas Nashe in his 
preface to Greene’s Menaphon ridiculed this performance as 
his heroicall poetrie, infired -■ • » with an hexameter furie 
. , . a patteme whereof I will propounde to your judge- 
ments* • a * 

Then did he make heaven’s vault to reboonde, with rounce robble 
hobble 

Of ruffe rafie roaring, with thwick thwack thurlery bouncing.” 

This is a parody, but not a very extravagant one, of 
Stanyhurst’s vocabulary and metrical methods. 

His son, William Stany hurst (1602-1663), was a voluminous 
writer of Latin religious works, one of which, Dei immortaUs 
in cof pore mortali patientis historia, was widely popular, and 
was trai^ted into many languages. 

Only two eopies of the original Leiden edition of Stanyhurst’s 
translation of Virgil are known to be in existence. In this edition 
his orthographical cranks are preserved. A reprint in 1583 by Henry 
Bynneman forma the basis of J. Maidment's edition (Edinburgh, 
836) /and of Prmssor E. ArbCr's reprint (1880). which contains 
‘ \ excellent iatraduction. Stanyhurst’s Latin works include 
' rebus in If Ihemia mestis (Aidwerp, 1584) and a life of St l^tiiok 

JAIF2A (Lpw Lat* iStarUia, Ital stantia or stanza), properly 
wiiamt or storey bmBe, the term being hence ad^ted 
tmry purposes^ to donate a complete section, of reemrent 
lA Afimh A staitta is.k strode of two or more 1^^ 


usually rhyming, but always recurring, the idea of fixed re- 
petition of form being essential to it. At the close of ^e 
16th century the word stanza began to be used with an ad- 
jective to designate a particular species, as the “ Spenserian 
stanza,” because Spens^ had invented that nine-lined form 
for his Faerie Queen ; or “ Ariosto’s stanza ” as Drayton de- 
scribed what is now known as oUava rima, because Ariosto had 
written prominently in it. By stanzaic law ” is meant the 
law which r^ulates the form and succession of stanzas. The 
stanza is a modern development of the strophe of the ancients, 
modified by the requirements of rhyme* (See Verse; Strophe ; 
Spenserian Stanza.) 

STAPLE, a word which has had a curious and interesting 
development of meaning. The 0 . Eng. stapul meant a prop or 
support, and is to be referred to the root seen in *^step,” 
''stamp,” &c.; the meaning is also seen in the cognate Du. 
stapel, stocks, pile, Ger. Staffel, step of a ladder, &c. The 
application, in current usage, of the word to a loop of wire or 
metal with two sharpened points used to fix a pin or bolt, or to 
fasten wire, &c., to wood, preserves the original sense. A special 
development in Low German of stapel gave the meaning of an 
orderly arranged heap of goods or stores, hence a store-house in 
which goods were arranged in a settled order, the idea of firmness 
or stability being that which runs through the changes of meaning 
to which the word lias been subjected. This Low German word 
and sense was adapted in Old French as estaple, mod. etape, and 
applied to an established market or town, particularly to one 
which was the centre of the trade in some specific commodity, 
Thence the word has in modern usage been transferred to a 
principal or chief commodity or article of consumption. 

In English economic history the term ” staple ” was applied 
to those towns which were appointed by the king as the centres 
for the trade of the company of the merchants of the staple. 
These merchants had a monopoly in the purchase and export 
of the staple commodities of England, viz, wool, woolfels, 
leather, tin and lead. The merchants of the staple were the 
origin of all English trading companies. The trade of the staple 
towns was under the management of a mayor and constabks, 
sometimes appointed by the merc^^ts themselves, sometimes 
by the mayor of the town and sometimes by the lung himself. 
W. Stubbs {Const, Hist. vol. ii.) dates the growth of the system 
from the reign of Edward I. The monopolies of the staple 
were from time to time abolished and restored, but they were 
consolidated by a statute of 1353, the number and place of the 
staples being fixed, the custom declared, and the rights and 
privileges of the merchants confirmed. (See C. Gross, Gild 
Merchants W* Cunningham, Growth of English Industry and 
Commerce.) 

8TAPLED0N, WALTER DE (1261-1326), English bishop, 
was bom at Aimery in North Devon on the ist of February 
1261. He became professor of canon law at Oxford and 
chaplain to Pope Clement V,, and in 1307 was chosen bishop of 
Exeter. He went on errands to France for both Edward 1 . 
and Edward II., and attended the councils and parliaments of 
his time. As lord high treasurer of England, an office to which 
he was appointed in 1^20, the bishq) was associated in the 
popular mind with the misdeeds of Edward IL, and consequently, 
after the king fied before the advancing troops of Queen Isabella, 
he was murdered in London by the mob on the 15th of October 
1326. Stapledon is famous as the founder of Exeter College, 
Oxford, which originated in Stapledon Hdl, established in 1314 
by t|he bishop and his elder brother, Sir Richard Stapledon, 
a judge of the king’s bench, He also contributed very liberally 
to the rebuilding of his cathedral at Exeter, 

STAR, th^ general term for the luminous bodies seen in tl^ 
heavens; used also by analog for star-shaped ornaments (see 
Medal : Orders and Decoratioft^) or other objects, and figura- 
tively for persons of conspicuous brilliance. The word is 
common to many branchesof languages : in Teutonic t|wo forms 
appear, starre or sterre (cl* Du. ster}, and stente or stem (cf. 
Ger. Stern, and the Scand, stjama, stferni, From 

Lat* objure deri^ Span, apd Port,, 



STAR 

The Greek is and the Sanskrit tera, for stara. The 

ultimate root is unknown, but may be connected with that 
meaning “ to strew,*’ and the word would thus mean the points 
^ light S(»ttered over the heavens. The study of the stars 
is coeval with the birth of astronomy (see Astronomy : History) ; 
and among the earliest civilizations bene- 
ficent or malevolent influences were as- 
signed to them (see Astrology). With 
the development of observational astro- 
nomy the sidereal universe was arbitrarily 
divided into areas characterized by special 
assemblages of stars ; these assemblages were named asterisms 
or constellations, and each received a name suggested by 
mythological or other figures. The heavenly bodies fall into two 
classes : (i) the fixed stars, or stars proper, which retain the same 
relative position with respect to one another; and (2) the 
planets, which have motions of a distinctly individual character, 
and appear to wander among the stars proper. 

Numerous counts of the number of stars visible to the naked 
eye have been made; it is doubtful whether more than 2000 
can be seen at one time from any position on the earth. 

When a telescope is employed this number is enormously in- 
creased, and still more so with the introduction of photographic 
methods; with modem appliances more than a hundred million 
of these objects may be rendered perceptible. 

The recognition of stars is primarily dependent on their 
brightness or “magnitude”; and it is clear that stars admit 
of classification on this basis. This was attempted 
by Ptolemy, who termed the brightest stars “ of the 
sun, magnitude,” and the progressively fainter 
stars of progressively greater magnitude. Ptolemy’s 
classification has been adopted as the basis of the more exactly 
quantitative modern system. In this system one star is defined 
to be unit magnitude higher than another if its light is less in 
the ratio i : 2*512. This ratio is adopted so that a difierence 
of five magnitudes may correspond to a light-ratio of z : zoo. 

This subject is treated in the article Photometry, Celestial. 

The faintest stars visible to the naked eye on clear nights are 
of about the sixth magnitude; exception^ly keen, well-trained 
eyes and clear moonless nights are necessary for the perception 
of stars of the seventh magnitude. According to E. Heis 
the numbers and magnitudes of stars between the north pole 
and a circle 35® south of the equator are : — 


zst mag. 

2nd mag. 

3rd mag. 

4th mag. 

5th mag. 

6th mag. 


48 

X53 

313 

854 

2010 


From the value of the light-ratio we can construct a table 
showing the number of stars of each magnitude which would 
together give as much light as a first magnitude star, viz. : — 


j zst mag. 

and mag. { 

3rd mag. 

4th mag. 

5tli mag. 

6th mag. 

I 

! 

6 

16 

40 

100 


Comparing these figures with the numbers of stars of each 
magnitude we notice that the total light emitted by all the 
stars of a given magnitude is fairly constant. 

VMabU Although the majority of the stars are 

unchangii^ In magnitude, there are many exceptions. Stars 
whose brightness fluctuates are called variMe stars. The 
number of known objects of this class is being add^ to rapidly^ 
and now amounts to over 4000. The systematic search made 
at Harvard Observatory is responsible for a large pre^r^ion 
of the recent discoveries. Many of these stars seem to vary 
quite irregularly; the changes of magnitude do hot recUf in 
stny orderljr ^y, Others, however, are periodic, that is to ; 5 ay. 
the sequence d changes is repeat^ at rcjgular intervals, ana 
it is thus possible to predict adien the maximum and minimum 
bri^tnesS' will occur. Of the periodic variable stars; the 
Jehi^ of the jwMpds range firdm 3 hours Z2 rmqutee^ Which 
is RWehortest yet 4 atermii^, to 610 days, the Ipo^t. <1 When 
itatisties of the lengths of the periods are collected, it is at once 

'lij {'’l I 1. ‘ ' > M f', V ' ' V' ^ 


noticed that they fall into two fairly well-marked classes. The 
following table, based on S. C Chandler’s “ Third Catategue” 
{Astronomical Journal^ vol. xvi.^, supplemented by A. W, 
Roberts’s list of southern variables (ibid. vol. xxi.), classifies 
the lengths of the periods of 330 stars. 


It will be noticed that there arc very few periods between 50 
and 150 days, that a considerable number are less than days 
(actually a large majority of these ore less than 10 days); and 
that from 150 days upwards the number of periods increases to a 
maximum at about 350 days and then diminishes. We thus 
recognize two classes of variables, of which (i) the long-period 
variables have periods ranging in general from 150 to 450 days, 
though a few are outside these limits, and (2) the short-period 
variables have periods less than 50 days (in the majority of cases 
less than zo days). There is some over-lapping of these two 
classes as regards length of period, and it is doubtful in which 
class some stars, whose periods are between 10 days and 150 days, 
should be placed ; but the two classes are quite distinct physically, 
and the variability depends on entirely different causes. 

Long-period Variables . — The best known and typical star of 
this class is Mira or 0 Ceti. This was the first variabte star to be 
discovered, having been noticed in 1596 ^ David Fabuicius, who 
thought it was a new star* (a Nova), The varying bnghtnms, 
ranging from the ninth to the second magnitude, was reoogaizea 
in 1639 by John Phocylides Holwarda, and in 1667 Ismael Boulltau 
(1O05-J694) established a periodicity of 333 days. Although the 
periodic outbursts of light have taken place without intermsskm 
during the two and a half centuries that the star has been under 
observation, they are somewhat irregular. The difierent inav4«ns 
difier considerably in brightness; thus in 1906 (the bughtest maxi- 
mum since 1779) the second magnitude was reached, but in other 
, years (as in 1868) it has failed to reach the fifth maraitude. The 
minima likewise are variable, but only slightly so. Also, the period 
varies somewhat; the maxima occur sometimes early and sometimes 
late as compared with the mean period, but the difierence is never 
more than forty days. No general law has been discovered govern- 
ing these irregulanties. The change of magnitude takes place 
gradually, but the rise to maximum brilliance is rather more rapid 
than the decline. Spectroscopic observation shows that ihe in- 
creased light accompanies an actual physical change or conflagration 
in the star. The spectrum is of the third type with bright hydrogen 
emission lines (see below, Spectra of Stars), Stars, hawg this type 
of spectrum are always variable, and a large proportion m the more 
recently;4iicovered long-perif d variables have been detected through 
their characteristic spectrum^ 

X Cygni is another star of^^his class, remarkable for its range of 
magnitude. In its period of 406 days it fluctuates between the 
thii^nth and the fourth magnitudes; thus at maximum it .emits 
4000 times as much light as at minimum. The mean range of 75 
I long-period variables obscorved at Harvard {Harvard Annalst vol. 
Ivii.) was five magnitudes. Another variable, R Normae,^ is of 
interest as having a pronounced double maximum in each perfod. 

I It is natural to compare the periodic outbursts occurring in these 
stars with the outbursts of activity on the sun, which have a period 
of about eleven years* In both cases no extraneous cause can be 
assigned; the period seems to bo inherent in the star itself and not 
to be determined by the revolution of a satellite (no variabiUiy of 
the line-of-sight motion of Mira has been found, so that it is probably 
not accompanied by any large companion), in both cases the rise 
to a maximum is more rapid than the decline to a minimum, and in 
fact some of the minor peemliaritios of the sunspot, curve me closely 
imitated by the light-curves of variable stars. H. H. Turner has 
analysed harmonically thu light-curves of a , number of long-peripd . 
variables, and has shown that when they are arranged in a natural 
series the sun takes its place in the series near, Imt not actually at, 
one end. It is necessary to suppose, if the wlogy is to hold^ that 
the sun is brightest whw sunspots and factuae are most numerous;! 
th4 Is by no means unlikely. On the other hand, the varfotfopa 
in the light of the sun must.be very small compared wtfjh 
enormous fluctuations in the light of variable stars. Moreover. tlM £%. 
solar period (iz years) is far outside the limits of V 

1 Variable stars (except those sufficiently bright to .himeTSOeived 
special names) are denoted by the capital fetters R to '^followed by 
the name of the constellation. The first nine vadahlsiS’ leoogtdied 
in eatib oonilelUtion are denoted by single fottstt^' afterawhfok 
oomildmktionaRR, RS, flici^iafeiised. 


Period 

in 

days 

0 

to 

50 

50 

to 

loo 

100 

to 

150 

150 

to 

200 

200 

to 

250 

250 

to 

300 

300 

to 

350 

350 

to 

400 

400 

to 

450 

450 

to 

500 

500 

to 

550 

550 

to 

600 

600 

to 

650 

Stars 

73 

8 

12 

22 

41 

45 

49 

50 

20 

6 ■ 

1 " 

I 

2 

I 
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'‘Variables. It 18 therefore perhaps mi^eading; actually to class the 
Bim 'witli tliom; but it seems highly ptobaiblie tlmt whatever ^usc 
produces the peri^ic outbursts of ^ts^aad faculac m our suji 
cHflers orUy in dei^eo from tliat whicn, in stars under a different 
physical cohdition of pressure and temperature, results in the 
gigantic conflagrations which we have'been considering. 

SkoifUfmipd^ Vartalil»s * — Busides the shortness of the period these 
variable* (possess otlier characteristics which differentiate thcan 
from the dong-poriod variables. The range of variation is much 
smaller^ the ^fTcronce between maximum and minimum rarely 
exceeding two magnitudes. Also the variations recur with perfect 
xegul^ity. There is 'reason to liclieve that all the stars of this class 
axe binary sysictus, and tliat the variations of brightness are deter- 
mined by^ ithe. dillcrcnt aspects presented by the two componunt 
Stars during the period of revolution. There are several well- 
marked varieties qf'tehort-pcriod variables; the most important are 
typified by the stars Algol, j 8 Lyrae, f Geminorum and h Cephei. 

In the Algol variables one of the component stars is dark (that 
is to say, darh,in comparison with the, other) , and once in each revolu- 
tionj^pass^ng between us and the bright component, partially liidcs 
it. %i8 class of variables is accordingly characterized by the fact 
that for thOJ greater inirt of the period the star Bliinos steadily with 
its maximum brilliancy, but fades away for a short time during each 
period. The variability of Algol (fi Persei) was discovered in 1783 
byJohn-Goodricke (1764-1786), but, judgingfrom its name, which 
si^ifiie^ “ the demon,” it seems possible that its peculiarity may have 
bath known to the ancient astronomers. Algol is ordinarily of 
Biagnitude 2*3, but once in a period of 2^ 20^ 40"' it suffer* partial 
eelmse and fados to magnitude The duration of each eolipse is 
gj hours, Ever since the variability of Algol was observed it was 
suspected to be due to a partial edipso of the star by a datk body 
nearly a‘8 large aB itself revolving round it; but the explanation 
remained merely a surmise imtil K. H. Vogel of Potsdam, by 
repeated' measurements of the motion of Algol in the line of sight, 
showed tliat the star is always receding from us before the loss of 
light and approaching us afterwards. This leaves no room for doubt 
that an invisible companion passes between us and Algol about the 
time the diminution ol light takes place, and so proves thas correct- 
nesB of the explanation. The dimensions of the Algol system have 
been calculated, with the result that Algol appears to have a diameter 
of 1,000,000 m. and its companion a diameter of 830,000 m. ; the 
distance between their centres cannot bo deduced •without making 
certain doubtful assumptions, but may be about 3,000,000 m. 
When this distance is compared with those prevailing in the 
Bolar system, it seems an extraordinarily'small separation between 
two such Ihrge bodies; we Shall, however, presently come across 
systems tn which the two components revolve almost or actually 
in coitta(^. ' About 56 Algol variables were known in 1907; the 
variables of this class are the most difficult to detect, for the sliort 
period of^ obscuration may easily oscapo notice unless the star 1* 
watched odrttiitnotrsly. 

' ^e variable star ji Lyrae, which is typical of another class, was 
aleo ditoHred by Goodricke in 1784. It differs from the Algol 
l^pe in having uhequal minima serrated by two egtial tnaxima; 
Thns riiji penriod 0! ii^*- 22^* fn)m a maximum of magnitude 
Sl*4 it falls to' 3'9, rises again to ^’4, then falls to 4*5 and<fehims , 
to magnitude V4. The changes takw'place contintibuslyi so that 
thereto no* period of steady luminosijby. The hypothesis of G.-W. 
Myers {Astrophystcai Journal, vol. vii.) affords at least* a partial 
explanation of the phenomena. Two Stars kre su^OSed to re\^olS^ 
about one another nearly or actually in contact. In such a system 
the' tidal forces must be Very great, arid under 'their -influence the 
stars wdll-nOt be spherical, but will be elongated in the direction of 
the line joining their centres. When the line Of centres is at ri^Ht 
angles to oilr line of sight, the stars present to us their greatest 
apparent surface, and therefore send us the maximum light. This 
happens twice in a revolution. As the line of centres becomes more 
oblitjue, the surface is seen more and mote foreshortened And the 
brilbancy diminishes continuously. Supposing that the two stars 
asre of unequal surface brilliancy, the magnitude at minimum will 
depend on which of the two* stars is the nearer to us, accordingly 
there are two uneoua! minima in each revolution. When the two 
etors are of equal Drilliancy the minima are equal; this is the case 
m-vi^btos of the ( Geminorum type. When the orbits are 
ecceniw; the tidal disturbance varying with the distance between 
the tWe ^mponents will probably cause changes in their absolute 
briitiwoy: 'the variation due to Change in the aspect of the system 
presented ‘to u« may thus be supplemented by a real intrinsic varia- 
tion, bothi however, being regulated by the otbital motion. A large 
eccentricity Aiao pnidiiees an urisyrotnetriCal light variation, the 
minimum occuttfUg at a time not midway between two masrima^ 
Stars of thisunaisMTOr ate caHed Cepheid variables, after the typical 
Otar S Cephei.^ * All the best-known sfaortsperiod variables hive 
been proved to be bmaiy systems spectroscopically, and to have 
peepode coimpondinig with riie period <tf light variation, so that to 
this’eoieent tho'hypooiieiia' we .uve'describid i*'weilioimde<i;i bat 
it is'doirirtfuMf it to tfaeiWholetexplanatknt. , Si AibieCht has shown; 

lo nxembwtof the h Ctophsi class for itoUich both the 
orbits and the light- variations aSe thaninghly kifo^|im^thfi .niazunMna 
light always occurs approximately at the time when the brighter 


component is approaching us most rapidly; this relation, whidh 
seems to be well established, is a most perplexing one. > ^ 

No hard and \ fast physicei distinction can be drawn between the 
various classes of short-period variables; as the distance between 
the components diminishes the Algol variable mprges insenribly into 
the fi Lyrae type. The latter, oh, the other hand, is perhaps connected 
by insensible gradations with the ordinary- simple stafi Sir gT'H. 
Darwin and H. Poineaxe have investigated the forms :tahen up by 
rotating masses of fluid. When the angular momentum is too 
great for the usual spheroidal form to nersist, thi.3 gives place to an 
ellipsoid with three unequal axes; this is succeeded by a pW-sliaped 
form. The subsequent sequence of events cannot be traced with 
certainty, but it seems likely that the pear-shaped form is succeeded 
by an hourglass-shaped form, which finally separatas at the, neck 
into two masses of fluid. Ellipsoidal, pear-shaped or hourglass- 
shaped stars would all give rise to the phenomena of a short-period 
variable, and doubtless examples of these intermediate forms exist. 

Certain clusters contain a remarkable numbeor of short-period 
variables. Thus the cluster Messier 5 was found at Harvard to 
contain 185 variables out of 900 stars examined. Solon I. Briery, 
on examining 63 of them, found that with one exception their 
periods lay between 10^* 48*“* and 14*** 59“-', and the range of ■ varia* 
tion between 07 and 1*4 magnitudes. Moreover, the lighttcucves 
were all of a uniform type, a distinctive feature of " cluster variables '* 
being the rapid rise to a maximum and slow decline. 

Temporary Stars or Novas . — From time to time a star, hithwto 
too faint to be noticeable, blazes Out and becomes a prominent object, 
and then slowly lades into obscurity. According to Miss Agnes 
Clorke there are rg^^ords of ten such stars appearing between 
134 B.c. and A.D. 1500. Since that lime nine novas have appeared, 
which have attained naked-eye visibility; and in recent years a 
number of very faint objects of the same class have been detected. 
The brightest star of all tlieac was the famous “ Tycho's star In 
Cassiopeia. It was first observed on the 6th of November 1572 by 
Wolfgang Schuler. In five days its light had reached the' ficsit 
magnitude, and a little later it even equalled Venus in hrillianoy 
and was observed in full da5dight. After three weeks it began "ko 
decline, but the star did not finally disappear until March 1574. 
” Kepler's nova in Ophiuchus broke out in 1604 and attaiited a 
brightness greater than that of Jupiter; it likewise Gradually waned, 
and disappeared after about fifteen months. For nearly three 
Centuries after these two remarimble stars no nova attained a 
brilliancy greater than that of the ordinary stars, until iri igor 
Nova Persei appealed. This star was discovered by T. D. Andorsdn 
on the 2iSit-22nd of February, its magnitude at that lime being 
27. In the next two day.s it reached zero magnitude, thus becoming 
the brightest star in the northern heavens, but after that it rapidly 
decreased. On the I5tb of March it was of the fourth magnir^^; 
■duripg the next three months it oscillated many times between 
magnitudes 4 and, 6, and by the end of the year it l^d faded to 
tlie seventh magnitude. In July 1903 it was of the twelfth magni-^ 
tudic, and its light has remained constant since then. In the catfd 
of this star there is cvidouco that the outburst xiirUst 
extremely rapid, for the region where Nova Persei appearect had 
boon photographed TCpdatOdly at Harvhrd during 'February, arid 
in paarticular no trace of the star was found ona plate takcn oirthe 
19th Of February^ which showed eleventh magnitude stars; ' Thiis 
a rise of at least eight magnitudes in two days must have occurred. 

On tlic 2i6t of August, six months sifter; th(b discovery of Nova 
iFersei, CcFUnaiaarion and £. M. Antomadidiscoveried that aifkohula 
surrounded it. Subsequent phptograp|is, showed that fihis flohpla, 
which consisted mainly oI two ihcbriiplcte rings of nebulosity, Was 
expanding outwards at the rate of froip z'' to 3*^ per day. 
expanrion continued at the srime rate until the following year. 
Spectroscopic examination had already suggested prodigious veloci- 
ties of the order of 1000 m. per second in the gases m the^ atmo- 
sphere of the nova; but the velocity implied by this expansion of tlie 
nebula was unprecedented and comparabte only Wftn the'^ocity 
of light. The suggesition wa* made, and seems to be! the' true 
explanation, that what was actually witnessed w^s 1^ wave of li^t 
due to the outbumt of the nova, spreadiim outwards with its velpmty 
of 186,000 m. per second, and rendering lumiflbiis' as it retthffed 
them the particles of a pro^xistixig nebula, whose own 
too faint to be visible. 


Two possible exmangtions, of the phenomena of ten^rmry^ ntora 
have been held^ collismn theory supposes that outburst 
to the result of a collision between two stars or between a dfar afid 
a swarm of meteoric or nebukmb mattot. The eMdeibh thdory 
regmds the outbusstas similar to ithe outbreak of actiVliy of a)l^g^ 
penod variable. Probably thoi latter hypothesis ig the one a^eee 
generally accepted now. There, jls one unique star, is 

specim interest as occupying ra^er an intermediate positioh between 
a nbva and a IbBg-pcriod vartoble. This to the soritherfi* star 
Si Argna fsomerines cidtod v Garinas). From ayjo until' >s|boim ^1632^ 
iteeem to hay^Vhried im^gji^ly b^w«<m the second jand f ' * 

viiilaie itoi the i naked veyei . It is jopw' about mpMidh >7^31 : iTbto 
slowness both of the rise and decline is in great contrast with the 
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IJl^og^e8!^ of 9. noVa* ij Anguari* sutrdundod by a nobala, the famoas ’ 

^ Keyhole nebula' ; ih this lespeet it resembleft Nova Peraci. 

System of Stars,— On camming the stars telescopically, many 
w^ifch appear single, to ijie opaided eye are found to be composed 
of two or. iraDie stars very close together. In some 
cases' the ptoicimity is only apparent; one star may 
Stan. bdjeedly at a vast d^tabbe behihd the other, but, 
being in the ewe line of vision^ they appear close together. In 
many cases, however, two oF' more stars are really connected, 
and their distance flrom one another is (from the astronomical 
standpoint) small. The evidence of this connexion is of ti/^o 
kinds. In a number of cases measures of tlie relative positions 
of the two stars, continued for many years, have shown that 
they are revolving about a common centre; when this is so 
there can be no doubt that they form a binary system, and that 
the two components move in elliptic orbits about the common 
centre of ma.ss, controlled by their mutual gravitation. But 
these cases form a very small proportion of the total number 
of double stars. In many other double stars the two com- 
ponents have very nearly the same proper motion. Unless 
this is a. mere coincidence, it implies that the two stars arc nearly 
at the same distance from us, For otherwise, if they had from 
some unknown cause the same actual motion, the apparent motion 
in arc would be different. We can therefore infer that the two 
stam are really comparatively close together, and, moreover, 
since they have the same proper motion, that they remain close 
together. They may thus be fairly regarded as constituting 
a binary system, though the gravitational attraction between 
snmo of the wider pairs must be very weak. 

Several double stars were observed during the 17th cMtury, 
r Ursae Majoris being the first on reoord. In X784 Cluistian Mayy 
TObliahed-a catalopie d{ all the doubl® 

contained 89 pairs. Between 18*5 and 18*7 G.„W. S.tnive at 

Dorpat estaanined 120,000 stairs, and found 3112 double ati^ woBe 
disSneeapartdid not exceed W. S. 

of Doiible Stars (lOoT) contains 13,^55 north of dylination 
undoubtedly a large number of these are <^ly optic^ pairs, 
but mere eonsidcratiemfe of probability show that the m^onty must 
brphysically connocted. tor only 88 of ^em has it- been ^ible 
as vet todteduce a period, and at least half even of fbese penoda arc 
veX doubtful. The rates of motkwi are so ^low that many oentunos 

observations are rieoded to determine the . 

The most rapid visual binaiy (leaving aside Capella for 
is 8 Eatndfi. which comidetosJa revolirtlon in 57iy ws. Nooct to it 

come 13 Cdti, period 7»4 ycarej and k Pegasiy Period' y^rs, 

a^list of systems With determined peno* giv^ by Alton 
Oftsi^nsiW SuUetin, No, 84) there are 20 Withpenodslwthan 
vAarS and 16 between^ 30 and 100 years.* • Equulei, Ceti-and 
?I^«S?are all extroinely close pairs, and can Only. ^resolved with 
fhe^mst uoworiul iftstrumctrts. Capella, whose period is only 104 
days 'Wa?di3COve»dl to be double ‘by means of the speotrwcope, 
bu?has' ^nce beeti meanuifed frequently as a viswl 
wich With the best inetrutoonts a star can be distin^pish^ m 
S ie ithen the separation of the two; componenta is a little 
than' 0*1'^. PPtimi the very fetr orbits tlmt have to 3ret l^n 
d^e^nedioneiriterostlngmsult htoboen arrived ok. MoSt*^ to 
o^ifTatTrematfcatdy eccentric eUipscs, 

LiSiw abdut o»*i. Thore iss a? very strilani siolation between to 
lutve tfegiwrtert^XBalaicitiag. 

^^aiy^ the vlMid but toi tbe apoctTOKbpie. Wnwneaf «5^, 

piriedi thim the btamw, have 0eM^y 

oSltrsman we^Wtiities. Anoth*# • iirtwM^g leatare u that, 

SwJfe^wweotapoiMBtodiffwtataSghtwte^ 

can wtt^ Wnaiy 

.yfcttiha irt now tW'apectaMMpa^ 

■ ^ ' nbotor as a oonnctttittg hiik teetwom* «nort-p«i^ 

SgaaifOf 1 stars bn the one hsalA anA tolcM^ic dtoto 

eaopta, stam en the other. Staarsof thedass to \^h to 
Bfsmriaa. tytofrf veriablesbdongswittaptiearl^.uato vaiy onlym 

a^WriOdlb^'Vtofaltioti of 'to mbtlott ih*to‘to 

variation can be detected by bocto 

iBotoi of r^lSttoS «!jiow».hy A periodic doling ^^to^nes 

3SSpdtom;«whetttotoodydto*oving*tc^^ 

tttvav 'sbedtxaVt^liineff aroidispltoed* .(acaortling;*td.‘<Bo|ipli^ 


conitinctian, and therefore moving transversely, their rspocifcra are 
merged into one and show nothing unusual. More usually, howev er, 
only one component is sufficiently luminous for its spatocuxn to 
, appear; its orbiti motion is then detected by a pmodic m 

tfie ^solute displacement of its spectral lines. J? 

hart hftnn discovefed: a hst of thebe' is Mven 




^solute displacement of its spectral lines. *4® 

spectfbscbplc binaries bad been discovered: a hst tA thti&ie ^n 
ii the lAeh Obssnatory BulMin, No. 7^ Details of Uie calcu^ted 
orbits of dft spectroscopic binaries, am igiyw >n PuW^flhoa^s ofm 
Alk^hanydbsirvatary, vol i. No. ?i. Acwdmg to W, W. Campbell 
one star in.every seven examined is binary. . k t 

A' continuous gradation can be traced from the most wideiy 
separated visual binstfies, Whoso periods are inaiiy;thoainnd.yci;ra, to 
'Spootroscopic hinarios, Algol and $ Lyrao variables^ whose jpepods 
are a few hours and whose components may b® 
and from these to dumb-boU-shaped stars and nnaiTy to Orama^ 
single stats. It is a legitimate speculation to suppose thX^tose in 
the reverse order are the stages in the evolution ofia donblB «tju:. 

As the simple star radiates heat and contracts, il retains its angular 
momentum;, when this is too great for the spheroidal form, to per- 
sist, the star may ultimately separate into two pompqnent8,,wgmh 
are driven farther and farther apart by their mutiuU, tides- JlW 
action also accounts for the progressively increasing eccentnmties 
of toe orbits, already referred to. This theory of the gene^ of 
double-stars by fission is not, however, universally ^cepted; m 
particular objections have been urged by T. C Chomborhn and.Fi R. 
Moulton. It is true that rotational instability, alone is not com- 
petent to explain toe separation into two components; but toe mast- 
cncs of igravitational instability, pointed out by j. H. Jean^ ^jabjes 
toe prindpal difficulties of the theory to be surmounted. Wlmst 
there is thus no well-defined lower limit to the dimensions qf^f^rmenu 
of two stars, on the other hand we cannot set any supenw ,n^t 
either to toe number of stars which shall form a system Pt, few 
dimensions of that system. No star is altogether, remoyedilfew 
the attractions of its neighboiirs^ and tbereiare, cases where aomo ffcrt 
of connexion seoms torolate stars which are widely separated^ 

A curious case of tois.sort is that of the five stom y, 8, s tod,i;Of 
Ursa Major. These have proper motions which arq olmqsiidentipal 
in amount and in direction. The agreement is too .close fe.bedw- 
missed as a mere coincidence, and it is confirmed by aeorrespewding 
agreement qf toeir radial motions determined by toe^spec^scope; 
and yet, seeing that J and C Ursae Majoris are rp. ap^t, 
stars must be distant from each other at least ono-tmrd of the 4^ 
tanca of each from the sun; thus the members of tfim rSn^uito 
group are separated by the ordinary stellar dwtapecSi-fmo protobiy 
each has neiSbours, not belonging to too astern,, wtok are doitor 
tot than toe other four stars of toe group, Fuyther, W 

has shown that Sirius also belongs to this same system ,smJ.SWO» 
its* motion, notwitoatanding that it is in ^ jpearly opwsito pto. m 
toe sky. It is difficult to understand what mWf be the condj^op 
betwe^ Btarseo widely separated; from the equality of, toemprmtuma 
they must have been widely separated for a v^yiipng.penqOp* .m 
,O f multiple stmfsitoe mo8t famou8.is « 0?iom8,,sito,^, nwr,to^ 
densest port of the great Orion nebula* It copsmts af,fpur,prwcqw 
stsufSiOM Jbwo faint companions,. From themore copipleif * 
systemsetf this -kind, wepaes to the eonsi^ation qf star- 

clustew. whichiamsysteiuB of stars m which toenann)p-..,.a< . . 

nents are^vory numerous. * When examined wife a ;telescopft ,mvPqjy®r 
insufficient -to separate the individual stars, a;Oluster; sj^iears j|ke 
anobula. The* "beehive cluster*’ PraescpinrCanoex.issftfixa^^ 
of an easily resolved- cluster composed of fairly binght s^- The 
great cluster in Hercules; (Mossier ^3)rO» ^ther togd, 
the highest telesciopiic power for its comidete resolution* 

DonbtleSB with improved . telescopes many more appafpnt nobu^ 

would be shown to be clusters, but there arocertamiy many nebulae 

which areiotoerwise constituted. Many pf 

irrcgulw forme, either showing no 

sat^. or else condensed in streams along cerfem lines* 

however, a iwcfl-xanrhed type to which many of toe, nche^.ctotem 

bdongTthjene are toe globular clusters. They have a sy^metiuto, 

dtoiSr shape, the condensation increasing rapidly fewato toe toPtr^ 

Xhe HemulSrclusterisof this form; another examplo.i»«Ce^«ri, 

in which over 6000 stars have been counted, comprised within a 

Scleefabotat4o’ diameter. These clusters, pr^ntmwr 

^blema, Thus Berrino, from an ewammation r<rf ten j^obulw 

enters (including Meaeiec 13 and * Contauri), ban found 

case tlmt too stars can be separated into two classes of maga^des. 

About one-third of the stars are between maMutudes n 

md. the remaining two^toirda are between maMtpdte »5r5 5* 

p 4:ara . hf . aBBAgnitudes intermediate between! tofee two groufe,.j^ 

tSS»% entiw^^iseiit. . Thus »ch olus^ se^ to ^ 

Idnds / of ‘ itacs, wbidh iwo may^ distinguish, nM^nght 

hr(ghf female sJi apj^ximately of one standard sie®, andrW fafet 

•tomof sMwtoer stawlard sire and brightoees* ^ 

The Quoition of toe, stability of these clusters 41 W ipt naueh 
intemfe:., The.mntualigravitetteh 

mapcmnaisativeJyjsnxSeixn»,muet.be pon^emhteiai^itooiwvi^ 
dualSSsmnst mrru w 

tioaa./jilt jiteeanotsoero msobsfele^however; that f^ipan^jewe toe 
iato edTiiltimately cendmtng into one oqnlusi(iAnms 4 t^^H((tom< fUPh 

ttiio/beitotrecti wa anMWtoessingy'in itoisteaigrictm^to^ilSKP^^ 
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evolution to that which is taking place in double stars; the latter 
appear to be separating from a single oxiginal mass and the former 
•condensing into one. 


Colours and Spectra of Stars , — ^The brighter stars show 
marked variety of colour in their light, and with the aid of 
telescope a still greater diversity is noticeable. It is, 
however, only the red stars that form a clearly marked 
class by themselves. For purposes of precise scientific investi- 
gation the study of spectra is generally more suitable than the 
v^c and unsatisfactory estimates of colour, which differ with 
different observers. Of the first magnitude red stars Antares 
is the most deeply coloured, Betelgeux, Aldebaran and Arcturus 
being successively less conspicuously red. Systematic study 
of red stars dates from the publication in 1866 of Schjellenip’s 
Catalofiue^ containing a list of 280 of them. 

The two components of double stars often exhibit complementary 
colours. As a rule contrasted colours are shown by pairs having a 
bright and a faint component which are relatively wide apart* 
brilliant white stars frequently have a blue attendant— this is 
instanced in the case of Rcgulus and Rigel. That the effect is due 
to a real difference in the character of the light from the two compo- 
nents has been shown by spectrum analysis, but it is probably 
exaggerated by contrast. 

tne occun;ence o^ change, either periodic or irregular, in the 
colour of individual stars, has been suspected by many observers 
but such a colour-variability is necessarily very difficult to establish. 
A possible change of colour in the case of Sirius is noteworthy. In 
modem times Sirius has always been a. typical white or bluish-white 
star, but a number of classical writers refer to it as red or fiery. There 
is perhaps room for doubt as to the precise significance of the words 
used; but the fact that Ptolemy classes Sirius with Antares, Aide 
baran, Arcturus, Betelgeux and Procyon as fiery red '* {birAKiHoC 
as compared with all the other bright stars which are ** yellow * 
((db^oi) seems almost conclusive that Sirius was then a red star. 

When examined with the spectroscope the li^t of the stars is 
found to resemble generally that of the sun. The spectrum consists 
Srnmdrmmf * continuous band of light crossed by a greater or 
less number of dark absorption linos or bands. As in 
the case of the sun, this indicates an incandescent body 
which might be solid, liquid, or a not too rare gas, surrounded by 
and seen through an atmosphere of somewhat cooler gases and 
vapours; it is this cooler envelope whoso nature the spectroscope 
reveals to us, and in it the presence of many terrestrial elements 
has been detected by identifying in the spectrum their characteristic 
absorption lines. Stellar spectroscopy dates from i86a, when Sir 
William Hugrins (with a small slit-spectroscope attached to an 
8-in. telescopy measured the positions of the <^ef lines in the 
. 9 ^.tra of about forty stars. In 1876 he successfully applied 
photography to the study of the ultra-violet region of stellar spectra, 
various schemes of classification of spectra have been used. The 
earliest is that due to A. Secchi (1863-1867) who distinguished four 
“ types subsequent research, whilst slightly modifying, has in the 
mam confirmed , this classification. Secchi 's Type I. or Sirian " 
type includes most of the bright white stars, such as Sirius, Vega 
Rigel, &c.; it is characteriaed by strong broad hydrogen lines’ 
which are often the only absorption lines ^sible. Type if. includes 
the “Solar" stars, as Capella, Arcturus, Procyon, Aldebaran; 
their spectra are similar to that of the sun, being oross^ by very 
numerous fine lines, mostly due to vapours of metals. The great 
majority of the visible stars belong to these first two types. Type III. 
or “ Antarlan “ stars are of a reddish colour, such as Antares 
Betelgeux, Mira, and many of the long-poriod variables, tbe 
^ectnim, which closely resembles that of a sunspot, is marked by 
flutings or bands of lines sharply bounded on the violet side and 
fading off towards the red. It has been shown by A. Fowler that 
these flutings are due to titanium oxide; this probably indicates 
a relatively low temperature, for at a high temperature all compounds 
would be dissociated. Type IV. also consists of red stam with 
banded spectra, but the bands differ in arrangement and appearance 
from t^se in the third type, emd are sharjxy bounded on the red 
SKM These stars are also believed to have a comparatively low 
aurfaoe\temperature, end the bands are attributed to the presence 
of compotiiids of carbon. About 230 Type IV. stars are known 
but none donspicuous; 19 Piscium, the brightest, is of magnitude 
Other claaittfications which are extensively used are those 
respwtivfily erf K. Vogel, T. N. Lockyer and the Draper 
Catalogue. Xhe divergences depend mainly on the different 
views taken by their authors as to the order of stellar evolu- 
tion. Apart from these considoratioiis, the chief modification 
in the classification introduced by more recent Investigators 
has been to sepamte Secchi 's Type I. into two divisions, called 
stars respectively. The firmer are often 
brighter stars la that constellation 
^mtbdexceptioo Of Bitiigsux belong to the heli^ Helium 
stors ate f^aUy considerod to be the hottest and i^t luminous 
jm pronoroion to sisel af all me stars. Type 11. is aow subdrirMed 
Solar'’ Aroturiau^^iSars. The “Procy^ i 


or catcium stars form a transition betweea Type I. and Tvoe II 
proper, and show the lines of calcium besides those of hydrogen! 
An important variety of Type III. spectra has been recognised, in 
absorption bands, bright emission lines 
01 nydroge^ppear; stars having this particular spectrum are always 
variable. Finally, a fifth type has l»en added, the WoH-Rayet 
stars; these show a spectrum crossed by the usual dark lines imd 
l^ds, but showing also bright emission bands of blue and yellow 
light. About 100 Wolf-Rayct stars are known, of which y Velorum 
18 the bnghtest; they are confined to the region of the Alilky Way and 
the Magdlamc Clouds. (See Planet.) ^ ^ 

Evohaion of Sfars.— The absence of the distinctive lines of an 
element m the spectrum does not by any moans signify that that 
element is wanting or scarce in the star. The spectroscope only 
yields information about the thin outer envelope of the star: and 
even here elements may be present which do not reveal themselves, 
for the spectrum shown depends very greatly on the temperature 
and pressure. Stars of the different types are therefore not neces- 
sanly of different chemical constitution, but rather arc in different 
physical conditions, and it is generally believed that every star in 
the course of its existence passes throi^h stages corresponding to 
all (or most of) the different types. The stars are known to be 
continually losing enormous quantities of energy by radiating tlieir 
heat into space. Ordinary solid or liquid masses would cool very 
rapidly from this cause and would soon cease to shine. But a 
globe of gaseous matter under Similar conditions will continually 
contract in volume, and in so doing transforms potential energy into 
shown by Homer Lane that a mass of gas held in 
^uilibnum by the mutual gravitation of its parts actually grows 
hotter through radiating heat; the heat gained by the resulting 
contraction more than counterbalances that lost by radiation. Thus 
in the first stage of a star's history we find it gradually condensing 
from a highly diffused gaseous state, and growing hotter as it does 
so. But this cannot continue indefinitely; when the density is too 
gr(»t the matter ceases to behave as a true gas, and the contraction 
IS msulhcient to maintain the heat. Thus in the second stage the 
star is still contracting, but its temperature is decreasing. The 
greatest temperature attained is not the same for all stars but 
depends on the mass of the star. It is, however, important to’ bear 
in ^nd that Lane's theory is concerned with the temperature 
of the body of the star; the temperature of tlie photosphere and 
absorbing layers, with which we are chiefly concerned, does not 
necosaanly follow the same law. It depends on the rapidity with 
which ccmvection currents can supply heat from the interior to 
replace that radiated, and on a number of other nicely 
circumstances which cannot well be calculated. 

Conflicting opinions are held as to the various steps in the process 
of eirolution and the order in which the various types succeed one 
another, but the following perhaps represents in the main the most 
generally accepted view. Starting from a widely diffused nebula 
more or less uniform, we find that, in consequence of gravitationai 
instability, it will tend to condense about a number of nuclei. 
Joans has even estimated theoretically the average distances apart 
of these nuclei, and has shown that it agrees in order of magnitude 
With the observed distances of the stars from one another lAsiro- 
physical Journal, vol. xxii.). As the first condensation takes place 
the resulting development of heat causes the hydrogen, helium and 
light gases to be expelled. This may explain the existence of 
gaseous nebulse, which are often found intimately associated with 
ste-clusters, a good example being the nebulosity surrounding the 
Pleiades. As the nudri grow by the attiaction of matter they begin 
to be enable of retaining the lifter gases, and atmospheres of hydro- 
gen and helium are formed. The temperature of the photosphere 
at this stage has reached a maximum, and the star is now of the 
hdium type. Then follows a mdual absorption of first the helium 
and then the hydrogen, the photosphere grows continually cooler 
and the star passes successively through the stages exemplifie<j 
by Sirius, Procyon, the Sun, Arcturus and Antares. Some authori<» 
ties, however, consider the Antarian (Type HI.) stars to be in a very 
early stage of development and to precede the helium stars in tl^ 
order of evolution; in that case they are in the stage when thti 
temperature is stiU rising. Type IV. (carbon) stars are placed 
last tn the series by all anthorities; they seemi however, to follow 
more directly the solar stars than the Antarian. If the latter ar<i 
considered to be in an early state this presents no difficulty; but 
u both Antarian and carbon stars are held to be evolved from solar 
stars, we may consider ' them to - be, not successive, but parallel 
stages of development, the chemical constitution of the star droldfng 
whether it shall pass into the third or fourth type, Tire WoU- 
Rayet stars must probably he assigned to the earliest period of 
evolution; they are perhaps semifnehulous, da this connexion 
it may be noted that the speotrnm of Nova Persei, after passing 
through a stage in which it resfonibled that of ;a plaAotary nebula, 
has now become of the Wolf-Eayet type, 

Demity of InterestisW’ light is thrown on the question of 

the physical atate of the atom by some mddence which we possess 
as to tiieir densities. Xhq mean density lof the sunis aboutiS 
that of water; toft many Of the storm, the hrightor onm, 

have/mach>low«r)deniitieB and must be in a very state. 

Weliave netessariljrto turn tobitouy S!7Pton»tor entr data, 
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t^ic orbit and periodic time are known, and al$o the parallajc, the 
masses of the stars can be found. (If only the relative orbit is 
known, the sum of the masses can be determined: but if absolute 
positions of one component have been observed, both masses can 
be determined separately.) But even when, as in most cases, the 
parallax is unknown or uncertain, the ratio of the brightness to 
the mass can be accurately found. Thus it is fouxid that lYocyon 
l^ives about three times as much light as the sun in proportion to 
its mass, Sirius about sixteen times, and ( Orionis more than ten 
thousand times. In these cases evidently either the star has a 
greater intrinsic brilliancy per square mile of surface than the sun, 
or is less dense. Probably both causes contribute. The phenomena 
of long-period variables show that the surface brilliancy may vary 
verv greatly, even in the same star. The Orion stars have the 
highest temperature of all and have admittedly the greatest surface- 
luniinosity, but the extreme brilliancy of ( Orionis in proportion 
to its mass must be mainly due to a small density. For the Algol 
variables it is possible to form even more direct calculations of the 
density, for from the duration of the eclipse an approximate estimate 
of the size of the star may be made. A. W. Kooerts concluded in 
this way that the average density of the Algol variables and their 
eclipsing companions is about one-eighth that of the sun. For 
$ Lyrae G. W. Myers found a density a little less tlian that of air; 
the density is certainly small, but J. H. Jeans has shown that for 
this type of star the argument is open to theoretical objection, so 
that Myers’s result cannot be accepted. 

There arc many stars, however, of which the brightness is loss 
than that of the sun in proportion to the mass. Thus the faint 
companion of Sirius is of nearly the same mass as the sun, but gives 
only of its light. In this case the companion, being about 
half the mass of Sirius itself, has probably cooled more rapidly, 
and on that account omits much less light. T. Lewis, however, 
has shown that the fainter component of rae binary system is often 
the more massive. It may be that these fainter components are 
still in the stage when the temperature is rising, and the luminosity 
is as yet comparatively small ; but it is not impossible that the 
massive stars (owing to their greater gravitation) pass through the 
earlier stages of evolution more rapidly than the smaller stars. 




Distances and Parallaxes of the Stars , — ^As the earth traverses 
annually its path around the sun, and passes from one part of 
its orbit to another, the direction in which a fixed star is seen 
changes^ In fact the relative positions are the same as if the 
earth remained fixed and the star described an orbit equal to 
that of the earth, but with the displacement always exactly 
reversed. The star thus appears to describe a small ellipse in 
the sky, and the nearer the star, the larger will this ellipse 
appear. The greatest displacement of the star from its mean 
position (the semi-axis major of the ellipse) is called its parallax. 
If ir be the parallax, and R the radius of the earth’s orbit, the 
distance of the star is R/sin ir. The determination ojf stellar 
parallaxes is a matter of great difficulty on account of the minute- 
ness of the angle to be measured, for in no case does the parallax 
amount to r ; moreover, there is always an added difficulty 
in determining an annual change of position, for seasonal in- 
strumental changes are liable to give rise to a spurious effect 
which will also have an annual period. Very special precautions 
are required to eliminate instrumental error before we can 
compare observations, say, of a star on the meridian in winter 
at 6 p.m. with observations of the same star in summer on the 
meridian at 6 a.m. The first determination of a stellar parallax 
was made by F. W. Bessel in the years 1837-1840, using a heli<> 
meter. He chose for his purpose the binary star 61 Cygni, 
which was the star with the most rapid apparent motion lien 
known and therefore likely to be fairly near us, although only 
of the sixth magnitude. He found for it a parallax of 0*35'’ a 
value which agrees well with more modem determinations, 
T. Henderson at the Cape of Good Hope measured the parallax 
of a Centauri, hut his resulting value i"" was considerably too 
highrf Mbre accurate determinations have shown that this star, 
which is the third brightest star in the heavens, has a parallax 
of 0*75*', this indicates that its distance is 35,000,000,000,000 m. 
So far as is known a Centauri is our nearest neighbour. 

Formerly attempts were made to detemfine pamllaxes by mea- 
suring Changes in the absolute right iscenfiaone and dMllnations 
of the stars from Observations with the meridian circle. - ThO results 
were, heyWevor, always untrustworthy owing to annual and diurnal 
chahges in the Instrument. Nowadays the determwiatlon is^more 
usually made by measuring the displacement of the star relatively 
to the stars surrounding it. Hitherto the h^wm^ to- beM 
most extensively used for this pui^oM, p. Gill W. L. B., B^ A. 

Peter and others have made thiir important drtenniiiationS with 


it. The photographic method, however, now appears to yield 
results of equal precision, and is likely to be used very largely in 
the future. The quantity determined by these methods is the 
relative parallax between the star measured and the stars with 
which it is compared. To obtain the true parallax, the mean 
parallax of the comparison stars must be added to this relative 
pvallax. It is, however, fair to assume that the comparison stars 
will rardy have a parallax as great as o-oi ; for it must be remembered 
that it is quite the exception for a star taken at random to have an 
appreciable parallax; particularly if a star has an ordinarily small 
proper motion, it is akely to be very distant. Still exceptional 
cases will occur where a comparison star is even nearer the 
principal star; it is one of the advantages of the photographic 
method that it involves the use of a considerable number of compari- 
son stars, whereas in the heliometric method usually only two sWs, 
chosen symmetrically one on each side of the principal star, are used! 

In the table are collected the parallaxes and other data of all 
stars for which the most probable value of the parallax exceeds 
0-20’’. Although much work has been done recently in measuring 
parallaxes, the number of stars included in such a list has not been 
increased, but rather has been considerably diminished: many large 
parallaxes, which were formerly provisionally accepted, have been 
reduced on revision. It cannot be too strongly emphasis^ that 
many of these determinations are subject to a large probable error, 
or even altogether uncertain. For one or two of the more famous 
stars such as a Centauri the probable error is less than ± o'oi^: but 
for others in the list it ranges up to ± 0*05'. To convert parallaxes 
into distance we may remember that a parallax of i' denotes a 
distance of 18^ billion miles, or 206,000 times the diiitance 9I the 
sun from the earth. A parallax of 0*01' denotes a distance a hundred 
times as great, and so on, the distance and parallax being inversdy 
proportional. A unit of length, which is often used in measuring 
stellar distances, is the light year or distance that light travels in a 
year ; it is rather less than six billion miles. 


Stars with Large Parallax. 


Star. 

Position 
R.A. Dec. 

Mag. 

Annual 

Proper 

Motion. 

Parallax. 

Authority 

for 

Parallax. 


h. m. 

(tec. 


» 



Gr. 3 4 . • 

0 13 

+ 43 

8*1 

3*8 

27 

R. Sc, C 

r Coti . • . 
C. Z. 5h 243. 

51 

— 16 
“45 


1 9 

87 

•31 

*31 

S 

S 

Sirius . . . 

6 41 


“1-4 

1*3 

•38 

G. E 

Procyon . , 

7 34 
10 58 

+ 5 

0*5 

1*2 

•30 

A, E 

LI ,21 185 . 

+37 

7.6 

4-8 

•37 

R.C 

LI 21258 . 

IX 0 

+44 

8*5 

4*4 

‘21 

A,k,^R 

K, t 

LL 25372 . 

13 40 

+ 15 

8*5 

2*3 

•20 

a Centauri . 

14 33 

—60 

0*2 

37 

•76 

Gj^E 

O.A. 17415-6 

37 

+68 

9*1 

*■4 

•22 

X 2398 . . 

18 42 

+59 

8*8 

2*3 

•29 

Sc, R 

ff Draconis . 

19 32 

+70 

4*8 

1*9 

*22 


Altair. . . 

19 46 

+ 9 

0*9 

0*6 

•24 

61 Cygni* . 

« Indi . . 

21 2 
21 56 

+38 

“57 

4'« 

4-8 

5*2 

47 

‘28 

mai^ 

G, E 
B,&,R 

Krueger 60 . 

22 24 

■+57 

9*2 

0-9 

•26 

Lac. 9352 • 

22 59 

-36 

7'4 

7*0 

*28 

G 


Authorities. — A — A. Auwers; B-^E. E. Barnard; C — F. L. 
Chase: E — ^W. L. ^kin; G — Sir David Gill; K— J. C. Kapteyn; k-*— 
K. N. A. Kruger; P-->B. Peter; R— H. N. Russell and A. R. Hiaks; 
S — W. de Sitter; s-— M. F. Smith; Sc — F. Schleeinger. 

The stars selected to be examined for parallax are usualty either 
the brightest stars or those with an especially large proper motion. 
Neither criterion is a guarantee that the star shall have a measur- 
able parallax. Brightness is particularly deceptive; thus Canopus, 
the second brightest star in the heavens, has probably a 
of less thano’oi'. and so also has Rigel. These two stars must 
have an intrinsic brilliancy enormously greater than that of the tun 
for if the sun were removed to such a distance (pamllaix. O'ox^, 
it would appear to be of about the tenth magnitude. 

Althougn the parallaxes hitherto measured have added greatly to 
our general knomedge of stellar distances and absolute luminosities 
of stars, a ccdlection of results derived by various observers choosing 
specially selected stars is not suitable for statistical discuseien. 
For this reason a series of determinations of jaasallax of 165 state 
on a uniform plan by F. Chase. M. Smith and W. Elkin {Yale Trane^ 
actions, ,vol. is., 1906) constitutes a very important addition to the 
available data. The stars chosen were those With centennial prqper 
motions greatly than 40', observable at Yale, and not 
attacked. Itianoteworthy that no parallaxea exceeding 0*30^ were 
found: the mean was about 0*05'. It is greatly to be 4 eiireil‘that a 
generm survey- of the heavens, or of t3^cal regions of the heavens, 
should be made with a view to determining all the stars khkh haw 
an appreciable parallax. Thisis mow made possible bv^pbotogxa^y. 
If ihreeiplatis V mtposures on oneplato) am taken at 

intervals, of six months, when stars in *the:vegm have their 
nuCXimum parallactic dh^laoemeots^ the first and tmrd pUteasSTv^ 






tp elinMnato the propoi* motion of the star, aikd the ttetectlon of tL 
parallax i»«asy. Some proprcsr. with this scheme has been made, 
iipt even such an attempt lo systematicaDy plumb the universe can 
only make us aciqaainted with the merest msidc 'Shell. We should 
learn perhaps the distribution and luimnosities of the stars wi^in a 
sphere (of i^dius isixly light years (corresponding to a parallax of 
about 0*05*^), but of the stnicturo of the million-fold greater system 
of stws. fymg beyond this limit, yet visible in our telescopes, we 
should, learo nothing except by analogy. Kortunutely the study 
of. proper motions teadies us with some degree of certainty some- 
thing «of the general mean distancos and distribution of these more 
distoAt sturs. thoirgh'it cannot tell ns the distances of individual stars. 

There is anothor method of determining stellar distances, which is 
applicable to a few double stars. >By means of the spectroscope 
it IS possible to determine the relative orbital velocity of the two 
components, and this when compared with the period hxes the 
absolute dimensioils of the orbit* the apparent dimensions of the 
orbit being known from visual observations the distance can then 
be found. The imethod is of very limited application, for in 
general the Orbital velocity of a visual -binary Is far too small to be 
found ’in this'way; one of its first applications 'has been made to 
a Contauri; with thercsult that the panwIaKAJund in the ordinary way 
is completely oanfirroed. 

Proper Motions 0/ The work of oatalogumg the stars 

and determining their exact positions^ whicih is being pursued 
on so ’large a scale, naturally leads to the determination of 4,hicir 
proper motions. The ,prohlera is greatly complicated by the 
fact that the equator and equinox, to which the -observed posi- 
tions of the stars must be referred, are not stationary in ^ace, 
and in tet the movement^ of tliese planes of jeference an -only 
be determined by a discussion lof the obsarmtions of rstaars. 
Halley was the first to su.spect from ob.servation ths proper 
motions of the stars. !From comparisons between the nh^ved 
places of .Arcturus, Aldebaran and Sirius and the places assigned 
to them by Alexaaadrian astronomers, he was led to the opinion 
that all three are moving towards the south {PUL 'Trans, 1718). 
Jacques Cassini also proved that Arcturus had teven since the 
iime of Tycho Brahe shifted five minutes in latitude ; for-i; Bootis, 
which <would have shared in the change, if it had been due to a 
motion of tflie ecliptic, had not moved apprecialblyj It was 
early realized that the proper motions of the stars were changes 
of positann relative to the ?sun, and that, if the sun bad any 
motion 4)f its own as compared with the surrounding stars 
as a whtBe, this would be shown by a general tendency of the 
apparW motions of the stars to be directed -away irom the 
point to which the sun was moving. 

To determine proper motions it is>neces6ary to have observations 
sepaxatedrby ias long a period of Itime as possible. Old catolpgtiee 
of precision are accordingly of great impo^ance. By far. the anost 
vamable of these is Bradley’s catalogue of 3240 atsits observed svt 
Greenwich about.X75o-i7G3, which ims been le-reduced according 
to modem -ineihod« % A . Auwers. These etars include -most of the 
brigliter ones visiUe in ithe latitude -of Greenwich, .ranging down 
to abouttberfievcxiUi magnitude. An early- catalogue which indudee ' 
largnoixnibera cQi stars >oxaiiteignitude os low as S’g is that of S. Grootn- 
bridge, containing 4000 stars within <52" of the north pole observed ’ 
betwenn d&ot>;and 18164 .Thiahas been.re-^educQd ^ F. W. Dyson 
and W.fG.- TdsBckeny.^d’propor .motions derivod by comparison 
with modemiGsdeiminh Qbseevations. A vezy extensive determina- 
tion pf proper motions drom « oompajison of aU the prbicipai 
catalogues has been tpiade by .Lewis Boss. The results are f^en m 
his ^Preliminary General GeUalb^w (C910), which oomprises the* 
mpttone of stats fai^ unsformly distributed over the sky, 
indudingsdl theotaiB' wisitile to the^naked eye. Of Tathsrra diffexunt 
nature are J. G. looter's catalogue (^Pnblicatiom of ike 'CimeirmetH : 
Ok^epMkkfrry, fNo. is) and )}. F, Bossext^s catalogue -(Pam OkeMut- 
(whidh ckmsist of 'lists of otars of forgs .proper motion > 
detetONilnwidr.iiom a uamiefty' .ct oouvees. iBecentiy the proper motiaDs < 
of leitnt "Otars hove ibeem odelerammed by ^comparing photographs [ 
of thO'Same xegion oCitbosky, 'taken with 'andirtexwtal. of ra nuixiber of 
years. At .piy^nut ItlA available dntexvals -nre too ssmall dor itliis'« 
method to have. met with .marked, sisocess, 'i^ge'proper motionst 
can , hoiyevor, iound * in this way. Their, detection .n /especxOily 
simple' whoa ithOdjteeofCompaxfltor d»aaed ; this’dnBtrutaent' enables 
he two eyes •tO'kSnkine.the.tBiigesidf.eachistar/on two platee Into 
one image (ai'indA«>lt«reo8cope)-7 whenthe stimbaomicyvBd ooasideiro ^ 
ablytSOjiAeiilteirvadibetween thertaking.of'tfaeitwoi plates, itiappMS) 
to.sbiAili ouOdiomttlmfseatan rdief nndlis at onoe notiosdi . m 

Tked^l^witth dke igmieOt proptf motidn yotntanown was ifonpidi 
by op theiplatu of "thenCape 'FbOtogtapfak {Durrh-r 

WMAMIaglf, j X Mtion;oi«7-f'^ yearwonld carry it over a portian 
of<it 4 |^(iky<igiiaaitto^kke idikmiiatT tri About twoi 


dentuTies. In the table is given a list of the etars now known to 
have an annual proper motion of more than 3", The faintness 
of the majority of the stars appearing in this Ust is noteworthy. 


Stars with Large Proper Motion, 


Name. 


R.A. 

1900. 

Dec. 

1900 

Annual Proper. 
Motion. 

Me«. : 

C.Z.5h243 , 


h. in. 

3 « 

- 4’5 *o 

870 

8*5 

Gr. 1830 


II 47 

+ 384 

7-04 

6*9 

Lac. 9352 . 


22 59 

- 30-4 

0^4 

7*5‘ 

Cor.^2416 , 


0 0 

-37*8 

6*07 

8*5 

'Oi^ U5^ni . 


21 2 

+ 38*3 

5*20 

5*5 

LI. 21185 . 


10 58 

+ 36»6 

476 

7*3 

c Indi . • 


21 56 

-57*2 

4*61 

5*2 

LI. 8X258 . 


XI 0 

-f-44’o 

4*41 

87 

4*^ 

0^ Eridani • 


4 

^ 7*8 

4*05 

^ Caasiop • 


r 2 

H- 34’4 

m 

5*6 

O.A. 14318 


15 5 

— 16‘0 

9*1 

O.A. 14320 


15 5 

-•*5*9 

3*68 

9‘i 

aGentauri . 


*4 33 

6o*4 

3*60 

0*2 

•Jjac. 8760 . 


21 Ji 

- 30*2 

3 ‘.53 

7*3 

e Eridani , 


3 16 

-43-4 

3‘12 

4*4 

-O.A. 11677 


II 15 

-f 6<>‘4 

3*02 

g‘o 


The majority of the stars have far smaller proper motion® than 
these. Only 24% of the stars of Auwers-Bradley have proper 
motions exceeding 10" per century, and 5^% exceeding 3"' per 
century. With catalogues containing fainter stars the proportSm 
of large proper motions is somewhat smaller, thus the coitresponding 
percentages for the Groomhridge stars are 12 and 31 respectively . 

When the parallax of a star is known, we are able to infw?/ from 
its proper motion its actual linear speed in miles per hour, in so far 
ns the motion is transverse to the line , of sight. The velocity in 
the line of sfeht can be determined by spectroscopic , oKservation, 
so that in a tarr cases the motion of the star is completely known! 
Several -stars appear to have speeds excetedingioo m. per seerynd, 
but of these the only one rriiaHy determined is Gtoombridge r8^o! 
whoso speed is found to be about 150 tui. per second, Pno)^i^y 
the velocity of Arcturus is also over room, per second; theteis, 
however, no restl evidence for the ^felocity of 250 m. per second 
which has sometimes )becn credited to it. The above are velotities 
transverse to the lino of sight. The greatest radial vebcitles that 
jliave ypt been found are about 60 m. per, second; several -stars 
(Groombridge 1830 among them) have radial speeds of this amount. 
The Stars of the Heliuifi type of spectrum are remarkable for (he 
smallness tof their velocitlos; from spectroscopic Observatimis of 
over 60 stars of jthis dass, J. ^C. Kapteyh «n,a /E. B, -Frckt'-have 
deduced that 1;he average speed is only 8 m. per second. Accord- 
ing to W. W. Campbell the average velocity in §pace of a star is 
81*2 m. per second. ^ 

When the proper motions of a considerable -number 'of iStars 
are coUeoted and examined, a general systematic tendonpy fii 
noticed. The stars as a whole arciotmd to be moving 
towards a pbint somewhere in or near ;th6 .constellation i f* ,, 
Caiiis Major. Themeytionsof inaivldttali5tars,iti8.twe, dfewaa 
vary Widely, butif tbe mean motion qf a number ofators ls^onridered 
this tendency is always to be found. Nqw it is necessary ftp bear 
in mind that, all observed n^otions.are relative; and, especially in 
dealing with stellar motions, it Is arbitrary what shall be considered 
at rest, and used as a standatd to which to refer their mOvemeitts. 
Accordingly this mean motion of the stars relative to the sim 'has 
been more generally regarded from another point of vieiv as aimorion 
(in 4he opposite diw.tion— towards the constellation Lym) of the 
sun relatively to the stars. In what tolloWs we shall speak of this 
relative motion as 'a motion of the sun or oHhe stars indifferentty, 
for there Is no veal distinction between the two obneeptiODa. fOne 
offthe-pipblema, wyhich has engaged la Ja|rge Shore of the. atj^istion 
0f astronomers ^ in the l^st century, has been the determinoldon of 
the direction qf, this " solar motion.'* 

The first attem^ to ‘determine the sblar apex (as ^the ^pefint 
terwards Which the sotoir motion is dixectod is temkod) wiUDzOade 
in by Bjr Wiliiamff^ewchel, Aithowghhfis da1ftrweTe,the/|propier 
motions ot onlyrseven stars, he indi^atea a- point neaf ,AHerouU8 
not very 'far from that found by modern researches. Agaih in 
i8o; 5 trbm Maskelyn^'a catalogue of .the prbpCT mottotts Of ‘36^star8 
(published in 1790), 'he found thiO' position, KiA. 345^ 30' and tiko, 
49® $8' N. The aj^ematic imdimtiTioi ^ ,mat^ ria wo 
masked that the. motienaTOfA* atam arorqiaite eumoientrto 

fix f ooghly the poiitkm of ^thoAoUr ap«x| but.attooaptn to fixrits 
pdaition to .witiaiirA few ^egreas tkave bailed, aowithstandiqg the 
many tfaonsanda of rdataxmmed .proper, motiana rnow apmnhla. 
Tho diffiottitifis^'of it^dotaaiomtion Ate twofold. Them.iOra'OlMe 
inimriliepQndenoe M constant pf fHrpciaasioprand*^}^ oolar 

motion; tha two doteriiiiaationa muat.genoml^y iboimada simwl* 

taii«m^,;md ikoth idfqfiaod y/C(Qr AW^idbrabiy (on,;t^ 




srr^ 




eorroQ^iose veq!uir<»d by the catalogues compared. > But > blither, U 
these practical dithouitiesi cobld bc oonsklarod overcome in the best 
detcrmiaatmns^ (there is a vagueness in the very definition toi the 
solar jpatipiUi. Ithe ' motion, oi l^ekSUB relative to the stars depends 
on wh%t,staTa are selected .as representative. These is no a priori 
reason to oxpeot the sariit result froindhe difierent dasses oi stars, 
such as the.lkighter or faimter.inorthem or southern, nearer or more 
di^tant> Solar type or Sirian ntars. (There is ior example some 
evidence lliat the declination of the solar apex is really increased 
when the motion is referred to fainter stars. For these reasons 
a really close aRrecmcnt between the lesdlts of difierent investigators 
is not to,bo'.ejciwciedp 

Of the various modern determinations of the apex, we give 'first 
those' whicludepend, wholly or mainly, on the Auwera-Bradley proper 
motions. .Betting A for ihe right ascension, D for the dedination 
of the apex, these; are ; — 

L. BoSs A = 17^' 48"' T) ^ 4- 42'’'8 
t>. Struve A = 18** .20*" I) ±= 4- 23'’*5 
S. Newcomb,A ^ 18^* 10"' P =;= -f 3i'*‘3 
J. C. Kaptoyn A — i4»n D =r 4-.29®*5. 

The jlarge differences between these results, derived from thc' 
same material, depend mainly on the different systematic corrections 
applfed by each astronomer to the declinations of Bradley. From 
the data of his Preliminary General Catalogue (1910), L. 'Boss found 
A==1'8'»’2"‘, D=s5 4'34“‘3. Having regard to the special- precautions 
taken* to elnninate systematic error, and to the fact that <tho stars used 
were distributed nearly equally over both hemispheres, it is fair to 
conclude that this is the most accurate determination yet made. 
From the Groombridge proper motions Dyson and Thackeray found 
AasiB^* ao^n, D jarf 37®. Other determinations have been made by 
O. Stumpe (Ast, Nai^. No. 3000) and J. G. Porter {Ast.Journ. xii. 91). 
using mainly stars of largo proper motions derived from various 
sources; thmr results are of the same general chakactor. Most of 
the above investigators, besides giving a general result, have deter- 
mined the iUpex separately for bri^t and faint stars, for stars of 
greater or less -proper motion, anddn some oases for stars of Sirian 
and Solar spectra. Considerable divergences in. the 'resulting positiott - 
of the apex are found. 

ItwiJl bo seen that the proper -motion ofany.star may be regarded 
as made -up of two compononts. Thc pact of the starts appaarent 
g . ^ A# displacement, which is due to the solar motion, is geaer^ 
ibeS^^ afiyi called the motion; the rest of Its mertion 
jSoiftM motion relative to the mean of all the stara) is 

* called -its peculiar motion (mo^fcs peoulia^ie). Regarded 
as a linear velocity, the parallactic motion is the same for all stars, 
being exactly equal and opposite to the solar motion; but its amount, 
as measured b|y tho corresponding an^lar displacement of the star, 
is invers'dly proportional to the distance of the star from the earth, 
and foreiliortening causes it to vary as tlic sine of the angular dis- 
tance firom the apex. To arrive at some estimate of the speed of 
the solar motion, we may consider the motions of those stars whose 
parallaxes ihove 'been measured, Mid whose aictudl lineair spef^ is 
accourdiagly daumn (disregarding motion in the lineiof sight). If a 
siu^icmt nundber of stars larc coiuadeced, their peculiar motions 
will mutually cancel and the paraUactic or soiar motion can then be 
derived. / But jnot much reliance oaoi be placed on this kind of 
detersbxuution. A veiy -weighty objection ns that the stars whose 
paralUoDSs .are determined .are imainly those of ilarge proper zuot^n 
and therefoore not tsuidy repramtsltivo of the bulk lof the 'Stars'; ' 
in fact tbMr (peculiar motions .will not snutralise one another in* the 
mean. A better 'method is to derive the - speed* from the iradial 
motions, observed with ^he 'Spectroscope. -In this way W. W. 1 
CuiiBimbellisoin Ihctnulialrmatriiw stacs'lound'Jtbe velocity to be * 
20 -kiionmtifa per seoimd rmth.a.probable error df Ism. pet second / 
(AsHiQphpaical Journal^ 11901 , voU wiil.). This ifcenlt dependa tan the I 
nortb^ (Stars 01%*.. i;he addition x>f the .data ior aoudhem ' 
starS) 'SO .as (to obtain a distribution iaidy 'sysainetriaal over the I 
whole sphere, & S. Hougkand J.-HabndcdxerediatvslQCity oiwtrBkm. 
per (Second towards tneiapex .Awtifi** lE><wriba6®. Therspeed 
is'very nesily four radii of me earth’ 8 <oii£t!per year ; 'thusrtheeamual : 
pasalmoticimotion'is equal tQ'fcmr'ttm«>therpandlai:,^fdr a^'star/l 3 nhg) 
m a. direction^'’ from the eolar apex; fcvistacs'iiaaseridherapex or . 
antapex litiis foreshortened. This ro^t, whilo it does not ofiordl 
any .means^M dotenmning the parallaxes of dodivithial stain, enable • 
us to determitSB 'mean paxrilaX 'Of a group, of xtmn, iiwtoiauiy. 

asatnaertheirtpefittlsu. motions ipiact k aUy ^ canodi one-janotfaer. i 

lib (Dseearohes .on ithe )S0lar motban dhe assooipthm is (afanost*' 
always made^b^t the motions of thestaihdrilativicly .toroiie ano^sr) 
— a re pe r u l far m ot i b ns- ■ ■ a r e -at ’raaflom. The contetnoM of - this 
hypothesis has lonjg been under 8uspicion>(but.it hangenertkUy bm: 
acccpt^as^hebestMSuaulasipprigirimatm jkt tha actual distobntkm'. 
of the motions thaticould be nwe. NatimUf (OxneplhMjial singikinS' 1 
mnat hte recog nised; for OXAmolfU A.COnillNrted)6y8lfeaft«uchAS dl^ 
Plriadcs, whose start have the samejMper mothm, mnstrCQiuditistB' 
an^exooptkm. ) . y heastcan ^ oc naftottsfi y rimcedia peftain^aQUimu* l 
nity of motion over a much larger, area. Thus K. A. Proctor iound 
that bett'.aea Ai<^barah,ad4 the the tto a 

motion nght ascriisliijS^^ihft 'qtjga^ye in 


phenomenon which he desigmited " star-adrift. A miind -^precise 
mvest^ation by L. Boss has Shown that there is in this- region^ a 
*- moving cluster " of globular form. The stars oompostog' this 
all have equal and parallel motions; about 40 start brmhMr than- 
the seventh magnitude are known <to belong to it. The' group 
consisting (fi five stars of Ursa Major togotlxer with Sirius bsuialreddy 
been alluded to; another very marked group oi 16 stars' in Perseus, 
all of the HeLhim type of spectrum, form a 'similar wssociarioiu 
Spectroscopic evidence has indicated that .most of the 'stare of 
Orion are associated, ; and share neaily the same motion (or rather, 
iniiiis case, abeence^ motion). < 

'But, whilst recognizing the (existence of local drifts 'and syetoms, 
and admitting the possibility of relative motion ibetweeb the nearer 
and more distant, or other (classes of stars, it is onfy- 3leccii% that 
astronomers have seriously doubtodithe coirectnesaof'tte hypotb^is 
of random distribution' of stellar nnoi ions as ait 'least a rough/rMre- 
sontation of the truth. The hypothesis was put to the'tertiby J. C.' 
Kaptcyn, with the result that it appears -to be jiotreven apprbrir 
mately accordant with the facts. His ccsoarchee indrikte’ - tli^, 
instead of being haphazard, the -proper motions of the irtat"^bw 
decided preference .for two “ favonarod " directions, _ 
apparently implying that the stars surrounding usido 
not constitute a simple -system -but a dual one. The 
motion of the stars in the mean towards Canis Majca: 
is thus a resultant motion, which, when examined nmre minutdy, 
is.found to be duo to the intermingling of two great streams rof stars 
moving in very difierent directions. These two streams or drifts 
prevail in every part of the sky (examined, anil contain 'nearly equal 
numbers of stars; that is to say, in whatever part of the sky.'wejmk 
about half the stars are found to boloqg to one and half to thebtiier 
of the two great drifts. This hypothesis of two atar-drilts- does not 
imply that all the stars move m one or other of twoi 'directions.- 
The stars have on this theory random peculiar motions in (addition 
to thc motion of the dtitt to which they belong, just as on the lalder 
theory the stars have peculiar motions in addition to the solar or 
parallactic motion shared by all of them. But the two theories kssd 
to a very different statistical distribution of the stellar motions* 
The older one — which may be called the " one-drift hypothesis, 
since according to it the ttters lappear -to form a single drift moVteg 
away from the solar apex — requires 'that the appardnt dknetionB 
-of motion should be so distributed that fewest stars arj^ a;q^mg 
directly towards the solar apex, and most stars along tbe great circle, 
away from the solar apox, the number decreasing symmetritjally, 
for 'directions inclined on either rido of this great circle, hcoordini^ ' 
to a law which can be calculated. .This is' found not to aj^reo 'Witbi 
the facts at all. The deviation is unmistakable; in genere^^e 
direction from the solar apex is not the one in which most staVrare' 
raov*ing; and, Wh^t is even more striking, the directions! jn wbioh I 
most -and fewest stars respectively* mOve,* ate not by any* means 
opposite to one another. It seems difficult to account fpr 
remarkable and unsymmetriCal diistflbUtion of the motions^ dnfeite 
we suppose that the stars form two more or less separate sys’tems 
superposed; and it has been (found possiblo by asriiiiuiigi^two. 
with suitably assigned vclpcities .to account very iatifi^^i;4jr 
the observed motions. - . . , ' 

The phenomenon of two drifts was discovered by un ielxa^n!alil9tt 
of the Bradley proper motions Aseoc, >Rep., i'0O5;b. alM 
has subsequently been confirmed by a discussion mobs GnooQsifandge; 
prqper. motions .jilfon. NQt,.R.AS*, 1906, P*. 

By an examination of the stare of very large pcqpiBk 
Dyson has traced the .presence of^the two drift 8 .w.aM^paria.of the iy. 
They have .been shown to prcvril amo^ ' 

magnitude 9*5, by an examination of the Gieeawiph^rriBgitcMi 
prqper motions ; these, however,, only cover 4 rqgbnrwithiptfp® pi 
the north pole. Of the b^viour of stars fainter than naagnitvide 
9*fi there , ;s ,af^ prowt no direct evidence* About 
altogether were dealt' with in the above-mentioned 
The general resnh^ indicate that one of the 4 rii£ta .isi,mo'V|U^ 
tively to (the auw. diMctly away from a .ppint, pe^ 

(abqut'R^A. 270®, Pec, 4 - and the other from a. poujit^m Imx 
(R, A. 83", Doc. 4 Gib®). These two .points may he pau^ 
of the two drifts, .for they are analogues of the .saUr apexhn the 
one-drift thcoxy; they are about 110® apart* The volpm^ pf #e 
drifts differ wmsiderably, the one. whose- ^ 4ft ' * 

having about times the speed of the oth«r* We 

distinguish the two drifts as the slowmaoim and JlasHrmamtfg^ 
remecrively ; hut it should be remembered that, these 


same wav' in each drift. ''There is also 4earvevidWce 

distances-Df hbjji drifts from us are. wy. ft / 

Thus weare.led tp regard the twoiyttems s * 
a fact :y^h|4r ^ds cQnriderab|y ^ d 
phenomejm dth®*^«P ^hap.aa produced Ipy two^rcitiS 
vers^ thw hftve been called— w^ch have come f 
^ th^r mutual attrition, fttid .w passing .ihireugh/^PftdA 
The cnanqee pf individual stars of the two .syetoim cpmmg m. 
infiniteriiftil. Until thehypqthesis has been ^i^ougnlj >tests4hy a|i 
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Qxatmnation ot the line-of-sight velocities of stars from the same 
TOint of view, this phjrsical interpretation must be received with some 
degree of caution; but there can be no doubt of the reality of the 
anomalies in the statistical distribution of proper motions of the 
stars, and of these it oficrs a simple and adequate explanation. 

Having determined the motions of the two drifts, and knowing 
also that the stars are nearly eoually divided between them, it is j 


evidently possible to determine the mean motion of the drifts com- 
bined. This is of course that relative motion of the sun and stars 
which we have previously called the solar motion. The position of 
the solar apex calculated in this way agrees satisfactorily with that 
found by the usual methods. It is naturally fairly close to the apex 
of the faster drift, but is displaced from it in the direction of the apex 
of the other drift. In this connexion it may be noticed that, wnen 
the smaller and larf|[er proper motions are discussed separately, 
the latter category will include an unduly great proportion of stars 
belonging to the fast-moving drift, and the resulting determination 
will lead to a solar apex too near the apex of that drift, i.t. with too 
low a declination. This appears to be the explanation of Stumpe's 
and Porter's results; they both divided their proper motions mto 
groups according to their numerical amount, and found that the 
declination of the solar apex progressively increased as the size of 
the motions used diminished. Another anomalous determination 
of the apex, due to H. A. Kobold {Astro. Nach., 3163, 3451, and 34Q1) 
is also explained when the two drifts are recognized. Kobold, 
using a peculiar and ingenious method, found for it a declination 
-3®, which disagrees very badly with all other determinations; 
but it is a peculiarity of Kobold’s method that it gives the line of 
symmetry of motion, which joins the apex and antapex, without 
indicating which end is the apex. Now the position of this line, 
as found by Kobold, actually is a (properly weighted) mean between 
the conres^nding lines of S5rmmetry of the two drifts, but naturally 
it li(tt in the acute angle between them, whereas the line of the solar 
motion is also a weighted mean between the two lines of drift, but 
lies in the obtuse angle between them. 

The Structure of the Universe , — We now arrive at the greatest 
of all the problems of sidereal astronomy, the structure and 
nature of the universe as a whole. It can by no means be taken 
for granted that the universe has anything that may properly 
be called a structure. If it is merely the aggregate of th- stars, 
each star or small group of stars may be a practically independent 
unit, its birth and development taking place without any rela- 
tion to the evolution of the whole. But it is becoming more 


only enables ns to see stars more remote than before, but also reveaw 
very many smallCT stars within the limits previously penetratod! 

S"! ^ intrinsic brightness of the 

stars, the ratio of the number of stars of one magnitude to the 
number of the magnitude next lower (the “ star-ratio *') is- a guide 
to the unifomity of their distribution. If the uniform distribution 
extends indefinitely, or as far as the telescope can penetrate the 
star-ratio should have the theoretical value 3*98, ^ a^ d^^'se in 
density or limit to the distribution of the stors will be indicated 
by a conrinual falling off in the star-ratio for the higher magnitudes. 
H. H. Seeligor, who investigated this ratio for the stars of the 
Bonn Durchmusterung and Southern Durchmusterung, came to the 
conclusion (as summarized by Simon Newcomb) that for these 
stars the ratio ranges from 3*85 to 3*28, the former value being 
found for regions near the Milky Way and the latter for regions 
near the galactic poles. There is here evidence that even among 
stars of the Durchmusterung (9-5 magnitude), a limit of the universe 
has been reached, at least in the direction normal to the plane of 
the Milky Way. For the higher magnitudes J. C. Kapteyn has 
shown that the star-ratio diminishes stul further. 

In all investigations into the distribution of the stars in apace 
one fact stands out pre-eminently, viz. the existence of a certain 
plane fundamental to the structure of the heavens. 

This is the galactic plane, well known from the fact that 
it is marked in the sky by the broad irregular belt of OaJmctlc 
milky light called the Galaxy or Milky Way. But it 
is necessary to make a careful distinction between the galactic 
plane and the Galaxy itself; the latter, though it is neces- 
sarily one of the most remarkable features of the universe is not 
the only peculiarity associated with the galactic plane. Its par- 
ticular importance consists in the fact that the stars, bright as well 
as faint, crowd towards this plane. This apparent relation of the 
lucid stars to the Galaxy was first pointed out by Sir W. Herschel. 
For the stars visible to the naked eye a very thorough investigation 
by G. V. Schiaparelli has shown the relation in a striking i^nner. 
He indicated on planispheres the varying density of distribution 
of the stars over the sky. On these the belt of greatest density 
can be easily traced, and it follows very closely the course of the 
Milky Way; but, whereas the latter is a belt having rather sharply 
defined boundaries, the star-density decreases gradually and con- 
tinuously from the galactic equator to the galactic poles. The 
same result for the great mass of fainter stars has been shown by 
Sediger. The following table shows the density with which stars 
bright^ than the ninth maipitude are distributed in each of nine 
zones into which Seeliger divided the heavens 


QOactic latitude i 

1 70* N. 50* N 

Number of stars per square degree . . 278 3-03 ' 

and more generally recognized that the stars are not unrelated; 
they are parts of a greater system, and we have to deal with, 
not merely the, history of a number of independent units, but 
with a far vaster conception, the evolution and development 
of an ordered universe. 

• whether the universe extends indefinitely 

in all directions, or whether there are limits beyond which the stars 
Lkmlieatihe^^ ^'ot distributed. It is not difficult to obtain at least 
Umivene * partial answer to this question ; anything approaching 
. rrT, » uniform distribution of the stars cannot extend 
ind^mtely. It can be shown that, if the density of distribution 
of the stors through infinite space is nowhere less than a certain 
limit (which may be as small as we please) , the total amount of light 
received from them (assuming that there is no absorption of light in 
space) would ^ infinitely great, so that the background of the sky 
would shine with a dazzling brilliancy. We therefore conclude that 
bwond a certain distance there is a thinning out in the distribution 
of the stars • the stars visible in our telescopes form a universe having 
a mpre or less defined boundary; and, if there are other systems 
unknown to us in the space beyond, they are, as it were, ; 
iselatddfrom the universe in which we are. It is necessary however 
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isolalM from me universe in which we are. It is necessary however 
to emjil^ize that the foregoing argument assumes that mere is no 
apprccialbl© absorption of light in interstellar space. Recently, 
howevet, the trmd of astronomical opinion has been rather in 
favour of thd belief that diffused matter may exist through space 
in sufficient qlwntity to capse appreciable absorption; so that the 
argument has tio longer the weight formerly attached to it. 
Another liim^ffrejioning indicates that the boundary of the universe 
IS not distant, and that the thinning out of the stars 

IS 4uite mth our teApSeppe^. This abends on the law 

the' number of! stars al thb brightness dimin- 
^ intrinsic brightness it is 

evl(|wMat the compsifrpn of of stors of successive 

show* the decreased density of 

mtim began. Acti#lly;i|^ know that the intrinsic brightoess 
a ve^ istoatly, so travt bidi increase of telescopic power not 


from the universe in which we are. 


The table, which is based on over 130,000 stars, shows that along 
the galactic circle the stars are scattered nearly three times more 
thickly than at the north and south poles of the Galaxy. Vsbiat 
however, is of particular importance is that the increase is gxaduaL 
No doubt many of the lucid stars which appear to lie in the Milky 
Way actually belong to it, and the presence of this unique cluster 
helps to swell the numbers along the galactic equator; but, for 
example, the increased density between latitudes 30® to 50® (both 
north and south) os compared with the density at the poles cannot 
be attributed to the Galaxy itself, lor the Galaxy pa^ nowhere 
near these zones. The star-gauges of the HersAels exhibit a 
similar result; the Herschels counted the number of stars visible 
with their powerful telescopes in different regions of the sky and 
thus formed comparative estimates of the density of the stars 
extending to a very high magnitude. According to their results 
the star-density increases continuously from 109 per square degree 
at the poles to 2019 along the galactic equator. In general, the 
fainter the stars included in the discussion the more marked is their 
crowding towards the galactic plane. Various considerations tend 
to show that this apparent crowding does not imply a really greater 
density or clustering of the stars in space, but is due to the fact 
that in these directions we look through a greater depth of 'stars 
before coming to the boundary of the stellar system. ^Sir William 
Herschel and afterwards F. G. W. Struve developed the view that 
the stars are contained in a /comparatively thin stratum bounded 
by two parallel planes. The shape of the universe may thus be 
con^iaTed to that of a grind- . p O p 

stone or lens, the sun being ^ ^ ' - p* - ' 

situated about midway be- • 

tween the two surfaces. Thus ■' 

the figure represents a section ^ js R 

the (ideally simplified) uni- - \ 

verse cut penendicuiar to. ^ ^ 

the planes Ab and CD between which the stars are contained^ 
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S bdn^ the stm. Imagine this stratuis to be uniformly filled with 
stars (of course in the actual universe instead of sharply defined 
boundaries AB and CD, we shall have a gradual thinning out of the 
stars) it follows that in the two directions SP and SP' the fewest 
stars will be seen; these then are the directions of the galactic 
poles. As we consider a direction such as SQ farther and farther 
from the pole the boundary of the universe in that direction 
becomes more and more remote so that more stars are seen, and 
finally in the directions SR and SR' in the galactic plane, the 
boundary is perhaps beyond the limits of our telescopes. That the 
universe must have a boundary in the directions Sk and SH'. we 
can hardly doubt, but nothing is known of its shape or distance 
except tliat in all directions it must be far greater than SP or SP'; 
in particular it is not known whether the sun is near the centre 
or otherwise. Tlmt the sun is nearly midway between the two 
boundary planes can be tested by comparing the star-densities of 
the norLliem and southern galactic hemispheres. These are zone 
for zone very nearly equal; the slight excess of stars in the southern 
hemisphere perhaps implies that the sun is a little north of the 
cciitna position. This is confirmed by the fact that the Milky 
Way is not quite a great circle of the celestial sphere, but has a 
mean south galactic kititude of about 

n, instead of considering the whole mass of stars, attention is 
directed to those of large proper motion, which are therefore in the 
mean relatively near us. the crowding to the galactic plane is 
much less noticeable, if not indeed entirely absent. Thus Kapteyn 
found that the Bradley stars having proper motions greater than 
5*' per century were evenly distributed over the sky. Dyson and 
I'liackeray’s tables show the same result for the Groombridge stars 
down to magnitude 6-5; but the fainter stars (with centennial 
proper motions greater than 5^ show a marked tendency to draw 
towards the galactic circle. 'Hie result is precisely what should 
be expected from the theory of the shape of the universe which 
has been set forth. If in the fig. we describe a sphere about S with 
radius SP so as just to touch the boundaries of the stratum of 
stars, then, provided a class of stars is considered wholly or mainly 
included within this sphere, no concentration of stars in like galactic 
plane is to be expected, for the shape of the universe does not enter 
xnto the question. It is only when some of the stars considered 
are more remote and lie outside this sphere (but of course between 
the two planes) that there is a galactic crowding. We infer that 
nearly all the stars down to magnitude 6'3, whose proper motions 
exceed 5", are at a distance from the sun le.s8 than SP. whilst of 
the fainter stars with equally great proper motions a large proportion 
are at a distance greater than SP. This result enables us to form 
some sort of idea of the distance SP. 

On considering the distribution of ihe stars according to their 
spectra, it appears that the Type II. (solar) stars show no tendency 
to congregate in the galactic plane. The result of course only 
applies to the brighter stars, for we have very little knowledge of the 
spectra of stars fainter than about magnitude 7-3. The explanation 
indicated in the last paragraph applies to this case also. Type II. 
stars are in general much less intrinsically luminous than Tyw I., 
so that the stars known to be of this type must be comparatively 
near us, for otherwise they would appear too faint to have their 
spectra determined. They are accordingly within the sphere of 
radios SP ^g.), and consequently are equally numerous in every 
direction. The Type I, stars, being intrinsically brighter, are not 
so limited. According to F. McClean. of the stars brighter than 
magnitude 3:5, only the helium and not the hydrogen stars of Type I. 
show a condensation towards the galactic plane. Thus we see 
that the effect of limiting the magnitude to 3*3 is that the hydrogen 
stars are now practically all within the sphere SP, and it is only 
the helium stars, whose absolute luminosity is still greater, that are 
more widely distributed. Of the rarer types of spectra, stars of 
Type III. agree with those of Type 11 . in being evenly distributed 
ov« the sky^ Types IV. and V. however, congrerate towards the 
galactic plane. The most remarkable arc the Type V. (Wolf- 
Rayet) stars ; in their case the condensation into the galactic regions 
is complete, for of the 91 known stars of this type, 70 are actually 
in the Milky Way and the remaining ax are in the Magellanic 
Clouds (tv.^o large clusters in the southern hemisphere, which re- 
semble the Milky Way in several respects). Excluding the latter, 
the 70 Wolf-Rayet stars have a mean distance from the central 
galactic circle ol only 2*6^. There can be little doubt that these 
stars belong to the Milky Way cluster, so that their presence is a 
property of the cluster rather than of the galactic plane in ameraX. 
Spiral nebulae have the remarkable characteristic of avoiding the 
gal^tic plane, and it has been suggested that the space outside ihe 
fimits ox the steUar universe is filled with them. It does not, 
however, seem probable that their apparent anti-ffalactic tendenpy 
has such a significance ; in the Magellanic Clouds spiral nebulae 
are very abundant^ a fact which shows that there is no essential 
antipathy between the stars and the spiral nebulae. 

As might be expected, the relative motion of the two great 

*^^iScc\f* 55 e shaxply defined Irregular 

boundaries, its clefts and diverging spur, is almost sufficient to 
nsspre us thet it is a xeal cluster . of ftare. and does not xherely 


indicate the directions in which the universe extends farthest. 
Barnard's photographs of its structure leave little doubt en, the 
matter ; the numerous rifts and dark openings show that ' 

its thickness cannot be very great. To complete our 
representation of the universe, it is therefore necessary ■ 
to add to the fairly uniform distribution of stars between two 
planes a gigantic cluster of an annular or spiral form, also lying 
between the planes and completely surrounding the sun. The Milky 
Way is not of uniform brightness, so that we are perhaps nearer to 
some parts of it than to others, but it is everywhere very distant 
from the sun. Estimates of this distance vary, ont it may probably 
be put at more than three thousand light years (parallax less than 
o^ooj"). Nevertheless the Milky Way contains a fair proportion 
of lucid stars, for these are considerably more numerous in the bright 
patches of the Milky Way than in the rifts and dark spaces. 

It has been seen that the parallaxes afford little information 
as to the distribution of the main bulk of Ihe stars and that the 
chief evidence on this point must be obtained indirectly 
from their proper motions. Our principal knowledge Oiatribuj 
of tliis subject is due to Kapteyn {Grdningen PuUiMiions, 

Nos. 8 and ii), and though much of his work is pro- 
visional, and perhaps liable to considerable revision 
when more extensive data are obtainable, it probably 
gives an idea of the construction of the universe sufficiently accurate . 
in all essential respects. As has been explained the mean distance 
of a group of stars can be readily determined from the parallactic 
motion, which, when not foreshortened, is approximately four 
times the parallax; but to obtain a complete knowledge of the 
distribution of stars it is necessary to know, not merely the-mcan 
parallax of the group, but also the frequency law, i.e. what proportion 
of stars have a quarter, half, twice or three times, &c., the mean 
parallax. One result of Kapteyn's investigations may be given here. 
Taking a sphere whose radius is 560 light years (a distance about 
equal to that of the average ninth magnitude star), it will contain : — 
I star giving from 100,000 to to, 000 times the light of the sun 
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Whether there is an increasing number of still less luminons stars is 
a disputed question. 

The comparative nearness of the stars of the solar type, which we 
have had occasion to allude to, is confirmed by the fact that their 
proper motions are on the average much larger than those of 
the'Sirian stars. Kapteyn finds that magnitude for magnitude, the 
absolute brightness of the solar stars is only one-fifth of that of the 
Sirian stars, so that in the mean they must be at less than half 
the distance. As the numbers of known stars of the two types are 
nearly equal, it is clear that, at all events in our immediate neigh- 
bourhood, the solar stars must greatly outnumber the Sirian. 

Reperbncbs. — Of modem semi-popular works entirdy devoted 
to and covering the suMects treated of in this article the prindpal 
is Simon Newcomb's TAs Stars, a Study af iks C/mvsrs#:. mention 
must also be made of Miss A. M. Gierke's Ths Systai^ o/^s 
(2nd ed.. 1903), which contains full references to original papers; 
Problems in Astrophysics, by the same author, may also be consulted. 
The following woxks of reference and catalogues desl with spjxiial 
branches oif the subject: for variable stars. Chandler's "Third 
Catalogue," Astronomical Journ, (iSgO), yol xvi., is, now vpry 
incomplete; Harvard Annals, vol, Iv., pt. i, and vol. lx., No. 4, 
together constitute a catalogue of ^734 variable stars; ephemerides 
of over ’800 variables are given in the Vierteljahrsstkrift^ o'l the 
Astronomische, Gsaellschaft. For double stars see BumhiiBi's 
General Catalogue (x 907 ). and X^ewis, Memoirs of the A. S„ vah Wi. ; 
the orbits of the principal binaries are discussed in T. J. t. $ee. 
Evolution of Stellar Systems, and another list will be fonnd m Lich 
Observatory Bulletin, No. 84. A list of spectroscopic binarfm dis- 
covered up to Z905 Is given in Lick Observatory BmUdUn, No. 79. 
For the spectrum imalysis qf stars, Scheiner's Asirouomicai Speciro- 
scopy (trans. by Frost) may be consulted. The " Draper Catalogue," 
Harvard Annals, vol. xxvii., gives the classification according to 
spectrum of over zo.ooo stars; for the brighter atm Harvard Annals, 
vol. 1 . forms a more complete catalogue. Of the nniUerous memo&rs 
discussi^ stellar spectra in relation to evolution^ A. Schuster, 
" The Solution pf Solar Stars," Aetrophysical Journ, {X903), 
vol. xvii., may be mentioned as giving a concise survey of me 
subject. (A. S. E.) 

STABAYA RUSSA, a town qf Russia^ in the jg^ympinent 
of Novgorod, 58 m, S. qf the city of Novgorod, on river 
Polistn^ means of which and I^ke Ilmen it is broiig^t into 
steamer communication with St Petersburg, Ppp^ 15, 
Brine springs on the east of the tovm were used as a source lor 
the si^y of salt as late os xgfjg; at present th^ are used oidy 
as nunqral waters (tempwture 51-54® F.), having a gr^t 
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teseipblance to those of Kreuznach m Germany. Some 
thousands of visitors resort to them every summer, and owing 
to this circumstance Staraya Russa is better built and better 
kept than any other town in the government of Novgorod. The 
iiihabitMitB are supported chiefly by the summer visitors. There 
is a trade in rye, oats and flax shipped to St Petersburg. The 
name of Staraya Russa occurs in Russian annals as far back 
as 1167. It belonged to the republic of Novgorod, and suffered 
continually in the wars between Russia, Lithuania and Livonia. 
It was afterwards annexed to Moscow. 

STARA ZAGORA (Turk. Eski-Zagra), the capital of a depart- 
ment of Bulgaria, in Eastern Rumelia, on the southern slope of 
the Karaja Dagh, 70 m. N.W. of Adrianople, with which it is 
connected by railway. Pop. (1906), 20,647. It is surrounded 
by vineyards, and has also cloth and carpet manufactures, 
copper foundries and tanneries. The production of silk and 
attar of roses is carried on in the dislrict, which contains nume- 
rous mineral springs. The town having been almost wholly 
destroyed during the Russo-Turkish War of 1877-78, was rebuilt 
on a regular plan, with wide and broad streets radiating from a 
flne central square, where are situated the principal public 
buildin^S4 During the rebuilding, important Thracian, Roman, 
Byzantine and Turkish antiquities W’ere discovered. 

Stara Zagora, founded probably by the Macedonians, was 
known to the Romans as Augi^sta Traiana, but afterwards, 
to distinguish it from a Macedonian town of this name, it was 
named l^roe or Berrhoea. By the Turks the name was changed 
in the 17th century to Eski-Z^ra or Eski-Zaara, but after 1878 
the Bulgarian name of Stara 21 agora came into general use. 

.STARBOARD and LARBOARD, nautical terms for the right 
and left sides respectively of a ship, looking, towards the bows. 
The final part of these is Old English bord, board, the side of a 
ship, now used for a plank of wood. In starboard ( 0 . Eng. 
steorbord) the first part certainly means “ steer,” and “ steering 
side therefore refers to the time when vessels were steered by 
a paddle or sweep worked from the right side. In Old English 
the left side of a ship was known as baeebard, back board, 
the side of the vessel to the back of the stecreman. This ?s 
paralleled in all other Teutonic languages, cf. German backbord, 
aad has been adopted in Romanic languages, cL French babtmi, 
Batebord did not survive in Middle English, in which its place 
was taken by laddehorde or latheborde. In the i6th century 
. the word takes the forms lerhord, leerebord ox larbord, probably 
by assimilation to skr-, steere-, and star^bord. There is much 
doubt as 1)0 the origin of the term and the curious change from 
hddebofd to larboard, Skeat (Etym, Diet) suggests that these 
may be two distinct words., The earlier form is usually con- 
nected with *Made,’’ to put cargo op board a vessel, the left 
6^ bring that on which this was usually done, for the ship 
when in pert would lie with her left side against the quay wall, 
her head pointing to the entrance. If the later form is not 
due, to mere assimilation to starboard, it may contain a wor4 
meaning empty ( 0 . Eng. griar, Ger. tier), and refer to that sidO 
of the vessel where the steersman does not stand. Owing to 
the similarity In sound between starboard and larboard, the 
word port is now used for the left side. The substitution of 
this for the older^ term was officially ordered in ^e British 
wavy by an admiralty order of 1844, and in the United States 
America by a navy department notice in ,1896. The use 
of ;'^rt in this sense is much oldet; it occurs in Manwaring’s 
Seaman^s Dictionary (1625-1644). In this usage port may , 
either mean ‘‘harbour” (Lat. foftus)j the ship lying 'with its 
left side iigainst the port or quay for unloading, or opening,’^ 
“entrance” (Lat. porta, gate), for the cargo to be taken on 
board; cf. “ porthole.” , . . 

STARGH, ihi organized produpt of th^ Vegetable kingdom, 
forming one of the most important and (^racteristic elements 
6f plant life. It originates within the^ iWng vegetable cell ^ 
*ihiiaiich the fontiitw activity of phlbibjbjiyil under the hi- 
ffuefift of light, ahd'ii Consequently an uf^^g characteristic 
^ sdl’]iyhts cjqritaipih^ tlk body. Sh^hlound withm lehves 
and othrir'^ireim ptira and transformed i 


with great rapidity; adcumularions of it arC canrted^as etarch- 
formers, and redeposited as starch in special reservoirs orportions 
of plants as the period of maturity approaches. In this way 
the body is found to gorge the stems of certain palms-^lbe sago, 
&c. — ^just before these plants begin to form their fruit; it is the 
principal constituent of the underground organs Of biennial and 
perennial plants, tap-roots, root-stocks, corms, bulbs and tubers ; 
and it is abundantly stored in many fruits and seeds, as in the 
cereals and pulses, in bananas, bread-fruit, &c. It occurs in 
minute granules varying in diameter from *002 to '185 milli- 
metres; and the granules from different sources have each a 
distinct microscopic character. Under the microscope these 
granules are seen to consist of a nucleus or biium surrounded 
by layers arranged concentrically or excentrically, and the 
relations of hilum and layers are the most distinctive features 
of individual starches (see H. Galt, Microscopy of the Starches, 
1900). Starch consists of a white or yellowish-white glistening 
powder. It is only slightly acted on by cold water, but under 
the influence of heat in water it swells up, forming according to 
the proportions of starch and water a clouded opalescent paste. 
The soluble portion is called granulose, and the insoluble starcJi- 
cellulose; from the aqueous solution alcohol precipitates soluble 
starch. Iodine acts on it in water, producing a brilliant blue 
coloration, this reaction forming a ver>^ delicate and character- 
stic test. The colour disappears on heating, but is recovered 
when the mixture is cold. Diastase and dilute boiling sulphuric 
acid convert starch into a form soluble in hot water, whence it 
passes into a series of easily soluble dextrins, and finally into 
the condition of the sugars, dextrose and maltose. Qiemically, 
starch is a carbohydrate with the formula (CjjHjjjOj)^, where n 
is four or more. 

As an economic product starch in its separate condition is 
a most important alimentary substance, the chief pure food 
starches being arrowroot, sago, tapioca and cornflour. In its 
combined condition, in cereals, &c., starch is a useful nutritive 
element. In its other industrial relations starch is used: (1) 
directly, as a thickening material in calico printing, for tne 
dressing and finishing of many textiles, for laundry purposes, 
adhesive paste, and powder; and (2) indirectly, for the pre- 
paration of dextrin and British gum and starchtsugar. Indian 
com, wheat and rice starch are principally employed ior the 
direct applications; and for the dextrin and sturch-Buj^r 
manufacture potato-starch is almost exclusively selected. 


In the preparation of starch the object of the mamifactarer if to 
burst the vegetable cel! walls, to liberate the starch (^ntileS, and 
to free them from the other cell contents With which they are 
associated. When, as in the case of the potato, the associatbd 
cell contents. Ac., are readily s^rated \>T solution and levigatlon 
the manufiicture is exceedihjm sitphle.' Pdtato*stBrdh is 
principally by carefully washing tne potatoes aiid in a kind of 
rasping machine reducing them to a fine pulp, Which is deposited 
in water as raw starch. The Impurities of 'this BtarCh--iOeuillose, 
albuminoids, fragments Of ]^tatb, Ac.-^rf ' separated by waiihing 
it in fine sieves, through thjS mefhes Of which tne pure Starch alone 
passes. The sieves are variously formed, some revolving, Others 
moving horizontally or in such manner as to keep'the material in 
agitation. The starch is then received in tanks, in which it settles, 
and so separates from tne soluble albuminbiqs and salts of 'the 
potatoes. (The waste pulp which passes over the sieve is preSsCd, 
dried quickly, and sola as a low-^ade cattle' foddj The settfing 
of the starch is much retatded by the dissolved albuminoids, and 'to 
hasten the separation small quantities of alum dr sulphuric acid 
are employed., Alum Coagulates the albumen and to' tha^' extent 
contamWtes the starch, the acid acts rii the ftarchftsUlf and 
is difficult of heutrCllzation. After the statch has settled, the brown- 
coloured supernatant liquor IS drawn Off and the Statch again, washed 
either In tanks’ of in a centrifugal machine. Finally it is dried 
by spreading it in layers over porous bricks (a :prbce&$ not reSqfiiced 
in the, case of starch Washed in, ,a certtrilulgsil maChirie) aiSd' bv 
exposUtO to the ait, after whi<h it' still , retains a large proportioh 
plV^ter, but Is in a cOndition idt making drihrih dr ;stkt'ch-Sugar. 
For iurther dndhg it is gtohild to . a rough powder, 'and dned 
thoroughly in a hot .ChariW# tleitn reduced to 'a powder and rifted. 
'Potato-starch is also made by “ rOtting^^’ pi'OeeSs,', in 'which 
potatoes are reduced ; tb';a pulp bWJiffcmlg and 
Up till fenhentaririi takw ww; toO lb of^ppmtbeS’yirid rs-xnrib 
.01 dry starch. /' 

In. dridingf With this starcheb of the Oerealie* timfu is jjfrriiter 
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-ciwfcig -to the msence of gluter, >vhich with water form* 
a tough 'Clastic body difficult of solution and removal. The diffi- 
'•cul^ is cjcperienced in greatest measure in dealing with wheat, 
which contains a large proportion of gluten, vhieat starch is 
serrated in two difEerent ways; (i) the fermentation method, 
which is the original process, and (2) by mechanical means without 
preliminaiy .fermentation. In the fermentation process whole 
wheat or wheaten meal is softened and swollen by soaking in 
water. Wheat grains arc, in this condition, ground, and the pulp, 
mixed to a thidkish flu^ with water, is plated in tanks, where .it 
4«hnentB, developing acids i^hich dissolve the gummy constit^caits 

the wheat, with part of the gluten, and render the whole less 
tenacious. After full fermentation, the period of which varies 
with the weather and the process employed, the starch is separated 
in a washing drum. It is subsequently washed with water, which 
dissolves out the gluten, the starch settling in two layers — one 
comparatively pure, the other mixed with gluten and some branny 
particles. These layers are separated, the second undergoing 
further washing to remove the gluten, &c.. and the remaining 
operations are analogous to those employed in the preparation of 
potato-starch. By the moclianical process wheaten flour is kneaded 
into a stiff paste, which, after resting for an hour or two, is washed 
over a fine sieve so long as the water passing off continues milky, 
whereby the starch is liberated and the greater part of the gluten 
retained as a gluey elastic mass in the sieve. The starch is sub- 
sequently purified by fermentation, washing and treatment in centri- 
fugal machines. The gluten thus preserved is a useful food for 
diabetic patients, and is made with flour into artificial macaroni 
and pastes, besides being valuable for other industrial purposes. 
Th^ fermentation process gives alx3ut 59 tb of starch and ii of 
bran from 100 tb of wheat, whilst the mechanical process giv^s 
about 55 lb of starch and 12 of gluten. 

Maize (Indian corn) starch is obtained by analogous processes, 
but, the proportion of gluten in the grain being smaller and less ten- 
acious in its nature, the operations, whether chcmtcal or mcx^hanical, 
present fewer difficulties. Under one method the separation 
of maize starch is facilitated by steeping, swelling and softening 
the grain in a weak solution of caustic soda, and favourable results 
are also obtained by a process in which the pulp from the crushing 
mill is treated with water acidulated with sul^urous acid. 

.In the preparation of rice-starch a weak solution of caustic soda 
is also employed for softening and swelling the {pain. It is then 
washed with pure water, dried, ground and sifted, and again 
treated with aucaline water, by which the whole of the nitrogenous 
constituents are taken up in soluble form. An acid process for 
obtaining rice-starch is also employed, under which the grain, 
swollen and ground, is treated repeatedly with a solution of hydfo- 
dhioric acid, Vrhich also dissolves away the non-starchy constituents 
6f the grain. The yield is about 85 lb per 100 of rice. Lttundty 
starches arc principally made from rice and from pulse. 

See'O. Saare, Dt^ FabriketHon der K^rtoffeMrk$ (1897). 

STAS'C^AUBEnEl, the name given in the 15th, i6th And xjth 
icentories to an English court of justice. The name is probaoly 
derived fit)m the stars with which the roof of the chamber 
was pAibted; it was the camera sieUaia, Biit it has ako been 
deriWd from a Hebrew word shetar or sVtar, a tend, op the 
Supposition that the chamber of meeting was the room in 
Whieh the legal documents connected with the Jews were kept 
pribr to their expulsion from England by Edwatd L 

origin apa early history of the court are somewhat obscure. 
The curia legis of the 12th century^ combining judioial, delibera* 
ttve and administrative functions, had thrown of! several 
dilshoots in the court of king's bench and other courts^ but the 
iCrown never parted with its supreme jurisdictiofi. When hi the 
century the king’s council became a regular and permanent 
body, practically distinct from parliament, this Bupreme juris- 
dittion coi!rtinued to be e^rcised by the king in cbratil. As 
the ordins^ courts of law, became more important And more 
systematic, the indefinite character of the councU’s jurisdiction 
' gave rise to. frequent complaints^ and effiorts, to the most port 
*’frditless, W^e mide by the parliaments of the 14th cef^nr to 
check it. .The equitable jurisdiction of chancellori which 
•jgcewup durisigf the Aveigrv of Edward HI. like 1 the courta^ law 
under Henry IL, was derived from this suptoneifudkiai po^ 1 

, *iltiis m w roigni of Edward III., after an act of 
V tot hear of to^dhancellorVtreasurer, fustices andelihii^^ 

Che kinj^B council exercisk^ juri^iction in tto*eld obamberL 
Of ^chintiri at Westittinster. 

; cipe 'Dapyeira of a certain,, ' W Council 

i in tht eamm sUUaia. ffidierfo^h had 


recognized this jurisdiction had done so only by way of limita- 
tion or prohibition, but in 1453, about the time wh^n the 
distinction between the ordinary and the privy council first 
became apparent, an act was passed empowering the chancellor 
to enforce the attendance of aU persons summoned by the privy 
seal before the king and his council in all cases no^ determinable 
by common law. At this time, then, the jurisdiction of the 
council was recognized as supplementary to that of the ordinary 
courts of law. But the anarchy of the Wars of the Roses and the 
decay of local justice, owing to the influence of the great barons 
and the turbulence of all classes, obliged parliament to entrust 
wider powers to the council. This was the object of the famous 
act of 1487, which was incorrectly quoted b> the lawyers of the 
long parliament as creating the court of stai chamber, which 
was in reality of earlier origin. 

The act of 1487 (3 Hen. VII.) created a court composed of 
seven persons, the chancellor, the treasurer, the keeper of the 
privy seal, or any two of them, with a bishop, a temporal lord 
and the two chief justices, or in their absence two other justices. 
It was to deal with cases of “ unlawful maintainance, giving of 
licences, signs and tokens, great riots, unlawful assemblies”; 
in short with all offences against the law which were too serious 
to be dealt with by the ordinary courts. The jurisdiction thus 
entrusted to this committee of the council was not supplemen- 
tary, therefore, like that granted in 1453, but it superseded the 
ordinary courts of law in cases where these were too weak to 
act. The act simply supplied machinery for the exercise, under 
special circumstances, of that extraordmary penal jurisdiction 
which the council had never ceased to possess. By an act of 
1529 an eighth member, the president of the council, was added 
to the star chamber, the jurisdiction of which was at the same 
time confirmed. At this time the court performed a very 
necessary and valuable work in punishing powerful offenders 
who could not be reached by the ordinary courts of law. It 
was found very useful by Cardinal Wolsey, and a little later 
Sir Thomas Smith says its object was ” to bridle such stout 
noblemen or gentlemen who would offer wrong by force to any 
manner of men, and cannot be content to demand or defend 
the right by order of the law.” 

It is popularly supposed that the star chamber, after an exis- 
tence m about fifty years, disappeared towards the end of tiie 
re^ of Henry VIII., the powers obtained by the act of 14B7 
being not lost, but reverting to the council as a whole. This 
may have been so, but it is more probable that tht star chmber 
continued to exist side by side with the council, and the. . two 
bodies were certainly separate during the latter part of Eliza- 
beth's reign. The act of 1540, .]which gave the king's pro- 
clamation the toce of law, enacted that offenders against them 
were to be punished by the usual ofiiberfr of the council, together 
with some bishops and judges in the star chamber or else- 
where.” It is difficult, if not impossible, to draw a clear 
distinction between thfr^dxflfeA Of to. privy ccmmal aihd'.^e 
duties of the star chamber at itoB time, although before tiie 
abolition of to latter there was a distinction as to their com- 
position and as to the matters dealt with by the two courts.” 
During 'to reign Elizabeth Sir Thomas Si^th remarks that 
juries misbehaving '*were many times commaadod to appear 
in to stAr phamber, or before to privy council foe to matter.” 
The uncertain , composition of .the court is well Aiemn by Sir 
Edward Coke, says that' the star chamber ii or may be 
compounded of three several councils : (i) the lords and others 
of to privy ccmnpilj (2) the jutos of either bench and the 
barons i 4 to exchequer; (3) the lords of parliament, who are 
not, howeveri standing judges of the court. William Budl^n 
(d. 1635), on the other hand, considers that all pee^vkad 
right ^ .sittog ’in the court, but if .so they bad certo^/given 
iup to privilege in the 17th oaatuiy i . 

The;Juxi 8 d^on of; to star ctoiber was aa^Trmmi^aS'.its 
constitution- . Hudson sayarit is impossible to 
offendwg to suf^otos of[to preroga^^ % a limitation fof 
t its powm. or the lawyers b^ attributh^ ^p it an, mspessiiye 
^ latioudfa faipnietioe its ji^iction wW abAmt 
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It took notice of riots, murder, forgery, felony, perjury, fraud, 
libel and slander, duels and acts tending to treason, as well as of 
some civil nuttters, such as disputes about land between great 
men and corporations, disputes between English and foreign 
merchants, and testamentary cases; in fact, as Hudson says, 
** all offences may be here examined and punished if the king 
will.” Its procedure was not according to the common law. 
It dispensed with the encumbrance of a jury; it could proceed 
on rumour alone; it could apply torture; it could inflict any 
penalty but death. It was thus admirably calculated to be 
the support of order against anarchy, or of despotism against 
individual and national liberty. During the Tudor period it 
appeared in the former light, under the Stuarts in the latter. 
Under the Tudors, as S. R. Gardiner says, it was “ a tribunal 
constantly resorted to as a resource against the ignorance or 
prejudices of a country jury,” and adds that ** in such inves- 
tigations it showed itself intelligent and impartial.” Under 

J ames I. and Charles I. all this was changed ; the star chamber 
ecame the great engine of the royal tyranny. Hateful and 
excessive punishments were inflicted on those brought before the 
court, notable among whom were Prynne, Bastwick and Burton, 
and the odium which it gathered around it was one of the causes 
which led to the popular discontent against Charles I, As it 
became more unpopular its jurisdiction was occasionally ques- 
tioned. An example of this kind occurred in 1629, but the 
barons of the exchequer who heard the case declared that the 
star chamber was created many years before the statute of 
Henry VII. and that it was ” one of the most high and honour- 
able courts of justice.” It was abolished by an act of parlia- 
ment of July 1641. In 1661 a committee of the House of Lords 
reported ” that it was fit for the good of the nation that there 
be a court of like nature to the star chamber ”; but nothing 
further was done in the matter. 

For the history of the star chamber see Sir Thomas Smith, 
Commonwealth of England (1633) ; Lord Bacon, History of Henry F//., 
edited by J. R. Lumby (Cambridge, 1881); William Hudson, 
“ Treatise of the Court of Star Chamber,” in vol. it. of Collectanea 
Juridica] H. Hallam, Constitutional History of England (1876); 
W. S. Holdsworth, History of English Law (fol. 1902); G. W. 
Prothero, Statutes and Constitutional Documents^ 

W. Busch, England under the Tudors (1895); S. R. Gardiner, History 
of Er^land, rdoj-^/dae (1883-1884); D. T, Medley, English Con- 
stitutional History (1907); and A. V. Dicey, The Privy Council, 
The pleadings in the star chamber are in the Record OfEce, London; 
the decrees appear to have been lost. 

STARFISH, a popular term under which are included a large 
num ber of sea-animals, belonging all to the great group of Echino- 

derms, but to three dis- 
tinct divisions of that 
group : the Asterids, 
the Ophiurids and the 
Crinoids (see Echino- 
derma). The Asterids 
or starfish proper in- 
clude the cross-fish, the 
sun^^tar (see Echino- 

DERMA, fig. 17), the 
cushion-star, the butt- 
horn, and many with- 
out a popular name. 
The common cross-fish 
or five-finger, Astmas 
mbensy of British seas, 
may be taken as typical 
(figs. I and 2), and the 
description will apply 
also to the American 
species A, forbesi and 
A. vtdgaris. The animal consists of a central body or disk, 
pi^uc^ into five arms or rays. The upper surface is covered 
^ leathery skin^ strengthened by a rafter-work of little 
bones or plates, maide o! crystalline carbonate of lime, many 
of them bearing prickti^' of the same substance and small 
pincer^ikcf bodies— the pediceUariae (see Sea-vrcsin). In the 



Fio. Asterid, Asterias rubens, 

upper surface. 

a, Madreporite. 

d, The same hqagnified. 

b, Anus. 

This starfish may be 9-12 in. across. 



middle of the body is a small anal opening, ar 1 near the angle 
between two rays is a furrowed plate pierced by many 
minute pores and called 
the madreporite. The 
under surface of the 
body has the mouth in 
the centre, and from it 
deep grooves radiate to 
the ends of the arms. 

At the bottom of each 
groove is a water-vessel, 
which gives off branches 
to the podia or sucking- 
feet on each side of it. 

A section across this 
groove is given in the 
article Echinodkrma, 
fig. 12 B. The arrange- 
ment and working of this Fig. 2. — Asterias rubens f \indcT nurfRCc. 
hydraulic system is The arm-groove with its row of sucking- 
essentially the same as . « podia, 
in the sea-urchin, except 

for tbe presence of pktes at the bottom of the groove beneath the 
radial water-vessel, and the absence of any plates covering the 
groove. At the end of each ray is, as in the urchin, a single 
tentacle surrounded by pigment and connected with a definite 
plate called “ terminal.” Thus the terminals of a starfish cor- 
respond to the oculars of a sea-urchin (see EcHiNODERMA,fig. 3). 
The stomach is not a long coil, but a simple sac with branched 
blind tubes extending into each ray. A generative |land also 
passes down the side of each ray, and emits the milt or eggs 
when ripe through a pore near the body. Spawning takes place 
in spring or early summer. A starfish can crawl in any direction 
by means of its sucking-feet, whether the surface be hard or 
rough or polished, or the softest silt, whilst its supple body 
can squeeze through incredibly narrow crevices. The rate of 
progress is about six inches a minute. 

The starfish arc the scavengers of the sea, hut unfortunately do 
not confine their attentions to decaying matter; they eat oysters, 
clams, mussels, barnacles, sea-snails, worms, Crustacea aim even 
smaller starfish. There is constant war between oyster-fishers 
and starfish; no less than 42,000 bushels of starfish were removed 
from the oyster-beds of Connecticut in a single year, but not till 
they had worked damage to the amount of 1631,^00. The simplest 
way in which a starfish eats is by taking small mts of food into the 
stomach, and ejecting the refuse again through mouth. But 
since the mouth is quite small and the food often large, the starfish 
finds it more convenient to turn its stomach inside out and to wrap 
it around the animal to he eaten, which is then digested quietly 
and the stomach withdrawn again. In the case of oystezs and 
bivalves, the starfish first has to open them; and this it does by 
fixing the suckers of one or two rays to one valve and those of the 
opposite rays to the other valve, while it may Mt a purdiase by 
also holding on to some neighbouring object. It then begins to 
straighten out its rays. The oyster can withstand a very strong 
pull, hut it cannot hold out against a long puU, and the starfish 
does not hurry. At last the oyster gives way, and the starfish 
has its reward ; but its con^nions often join in, and you may see 
a whole ball of them intenaced round half-digested molluscs and 
rolling about. Starfish begin to eat voraciously when quite young; 
one less than fth in. across has been observed to eat over fifty 
young clams ot half that length in six days. The more a starfish 
has to eat the quicker it grows, and it may become sexually mature 
in less than a year, then producing many thousands of young. 
Fortunately the increase is kept in check by man3r causes. The 
young, while still in the stage of tree-swimming larvae, are swallowed 
in mulions by various fish. When they settle down on seaweed 
their bright colours attract eels and many small fishes. Later in 
life they are attacked by parasites, while those which stray into 
shallow water are eaten by gulls and crows. F^peshets .ana cold 
currents are also destructive. 

Probably the best way in which man can keep down the numbers 
of starfish is by c^r iriging the. seaweed in the latter half of July 
when it is covemi wua yonn^;: a single cartload thrown on shore 
would capture many mififons. At a later stage tangles of Immp 
or cotton waste may be dragged over the oyster-boa^ when the 
starfish will cling to them by tb/ts. pedicellaiias. Thoy make 
excellent manure, but of no further service to man* Fishermen 
who catbh thbm in thdr nets or on their Um tiften tear them in 
half ahd 'throw them back into the soa. Some of these mutUated 



STARGARD— STARK, JAMES 797 


animals may, however, grow fresh rays, and thus one may find 
a starfish consisting of one large ny and four quite small ones, 
the whole shaped like a comet. 

The Ophiurids (the name means snake-tails *’) include the 
brittle-stars, sand-stars, and basket-fish or naedusa-heids. 



The two former, which may often be found hiding under the 
rocks^ or in the seaweed, or in pools at low tide, resemble the 
ordinary starfish in having five distinct arms. These, however, 
as shown in fig. 3, are long and serpent-like, and are attached 
to a relatively small body or disk. The digestive and generative 
systems do not extend to the rays but are confined to the body. 
The arms are cylindrical and have no groove on the under side 
such as exists in starfish; but the water- vessel traverses the 
solid bones that form the axis of the arm, and the podia pass 
out through special openings (see Echinoderma, fig. 18). 


In Ophiurids it is the arms that are used for locomotion and not 
the podia, so that the latter have no terminal suckers. The axial 
ossicles, which correspond to the plates flooring the arm-groove in 
a starfish, resemble vertebrae connected by pairs of straight muscular 
bundles, and articulated by tenon-and-mortise joints, according to 
whose degree of development the arms vary in their power of coil- 
ing. These vertebrae are encased in the tough outer skin of the 
arm, in which are developed plates. Spines borne by these plates 
aid the animal in locomotion. The skin of the disk also bears small 
plates, which are often covered with prickles. The mouth is on 
the under surface of the disk^ and round it are a number of short, 
flat processes, the mouth-papillae, which serve as strainem. Inside 
the mouth are seen the five tooth-plates, borne on a strong frame 
of complicated structure. In the sand-stars the rays are com- 
paratively short, with their spines closely pressed to their sides, 
BO that they look like lizards' tells; in the bnttle-stars the rays are 
much longer and more flexible, with the spines standing out, so 
that they look like wriggling centipedes attached rouna a little 
sea-UKohin. The brittle-stars are more active than the sand-stars, 
and can go more than two yards in a minute; some of them, if 
seized, break oft their arms, which continue breaking into smaller 
pieces ; but the body can soon grow new ones. Sand-steis and 
Diittle-starB are found in all seas, usually occurring in quantities, 
but are most abundant in the rock-pools of , the tropics. By con- 
stantly sweeping their arms over the sea bottom, they gather 
food consisting ot minute animals. They eat the bait df nshetmen, 
and their fish as well if they find any Already dead, but they are 

thsmselveB a favourite food with many fish, notably, the ood 

The basket-fish or medusa-heads are Opteunds, whose Anns 
branch several times, their ends often curling and interlacing. 
They live in deeper water and are often brought up dhngiixg tb 
fishermen's lines; 


The iektjier-stw (fig. 4) have a central body and five arms, 
each forking at least once and fringed with SmskU branches 
(pinnules) which give the feathery appearance. The mouth i 
k in the middle of the body, and from it grooves pass along 
the arms and all their branches. The animal lives with the 
mouth upwards, and although it can craad and even swim by 1 
movement ol its arms, it generally fixes itself to a stone or 
seaweed or some xoophyte, ^ means of a bunch of small jointed 
and hooked processes (cirri) growing from the back or under 
side of the bo^y. It gets its food in this way : the arm*gr0c^ 
(EcRlNODSRiiA, fig. Z3, C) are lined with minute 
always Graving m the direction of the mouth, tomda whicD 1 
drive a staream of water; this stream, coaCainiiig nw^iite 




organisms, constantly flows through the coiled gut, which 
extracts nourishment from it. The feather-stars were formerly 
placed with the starfish, but they really belong to another 
class of Echinodenns — the Crinoidea. 



Fig. 4. — The Rosy Feather-star, Antedon biiida, attached by its 
cirri to a small stone, from which it is moving in the direction 
of the spectator by pushing with the branches of one arm and 
pulling with three branches of two arms. (Natural size.) ^ 

In 1823 J. V. Thompson, of Cork, discovered that the feather- 
star when quite young was fixed by a stalk, just as are nearly all 
crinoids (sec Echimodbrma, figs, i and 2). The stalked crinoids 
arc not so numerous as they once were, but feather-stars belonging 
to about half a dozen genera (Aniedon, Actinomeira, &C.) are 
found in all seas at all depths, often in enormous numbers. 

(F. A. B.) 

STARGARD, a town of Germany, in the Prussian province of 
Pomerania, situated on the left bank of the navi^ble Ihna, 

20 m. £. of Stettin on the railway to Danzig and at the junction 
of Imes to Posen, Schneidemiihl and Ciistrin. Pop. (1905), 
26,908. Formerly a member of the Hanseatic League, the tQwn 
retains memorials of its early importance in the large church 
of St Mary, built in the 14th century, the 16th-century town- 
hall, and some gateways and towers dating from the Z4th century. 
The, walls which formerly surrounded it have been mostly 
converted into promenades. Extensive new law-courts and 
three large barra^ are among the modern buildings. Staxgard 
has a considerable market for cattle and horses, and carries on 
trade in grain, spirits and raw produce. Its manufactures 
include cigars, tooacco, wadding and stockings; and thw are 
also iron-foundries, and linen and woollen factories , )^ the 
town. 

Stargard, mention^ as having been destroyed by the Poles 
in 1X20, received civic rights in i 23 p, and became the capital 
of eastern Pomerania. As a Hanseatic town it enjoyed consi^r- 
abk commerced prosperity, but it had dso to undergo siej^ 
and capture in tlk middle ages and during the Thirty Years* ( 
War. In 1807 it was taken by Schill. The name Stargard 
(from the Slavonic Starogad or Starigrod, meaning ** oldtbwn ”) 
is common to several other towns in the north of Gei:n^y,bf 
which the chief Preussisch-Stargard, near Dan;^, am} 
Stargard an der Linde in Mecklenburg-Strelitz. / 

See.Zuok, MUirer. dmnh Stargard (Stargard, .1900). , 

SfARKt JAlODB (X794-1859), British painter, was bom in 
Norwich, and as he showed stmxig artistic indinationsearly in life 
was, at the age of seventeen, amded to John Croioie ior three 
years. He was elected in 1812 amember 0! the Norwich Society, 
to the exhibitioiis ol which he had already contributed; bat m 
18x7 he migrated to Londmi and entered the Royal Academy 
Sdmb. He socm returned to Norwich and did not finally 
settie^m the metropolis until x8^, though he was meanwhik 
a regular contributor to the Bndsh Institution and 
Street 'Galleries. In X840 he moved to Windsor, but ^ 
interval of some years went back to London, whm ba^diad in 
1859. Between 1831 and 1S519 most of his pictures were shown 
at the Royal Academy, thoti^^ he stUl oontiniied>»t6 eiddbit 
ornurionallyi’in oUxer gaUermu He undevtook::Jii xfi27. the 
I pubHeation of a wodc on Th Scenery of Ste Kmes of Nmfeikt 
wUeb wit oempietsd seven yean lator| vtha ha 
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prepared for it have much topographical and artistic interest 
and show well the better qualities of his work. In his pictures 
the influence of Crome is plainly perceptible^ and there is evi> 
dence also of his study of the Dutch landscape-painters; but he 
had little of Crome’s largeness and power, and his works charm 
rather by their gentle truth and quietness of manner than by 
their robustness of view or by their decisiveness of execution. 
There is one picture by him, “ The Valley of the Yare,” in the 
National Gallery of British 

STARK, JOHN (1728-1822), American soldier, was born at 
Nutfielcl, now Londonderry, New Hampshire, on the 28th of 
August 1728. In 17 52 he was taken prisoner by the Indians 
but was ransomed by Massachusetts. During the Seven Years’ 
War he served under Robert Rogers, first as a lieutenant and 
later as a captain, taking part in the battle of Lake George in 
1755, the disastrous attack upon Ticonderoga in 1758, and the 
Ticonderoga Crown-Point campaipi in 1759. At the beginning 
of the War of Independence he raised a regiment and as colonel 
did good service in the Battle of Bunker Hill, in the Canadian 
expedition, arxd in Wasliington’s New Jersey campaign in the 
winter of 1776-77. In March 1777 he resigned his commission 
because other officers had been promoted over him. Later 
in the year, however, he was placed in command (by New 
Hampshire), with the rank of brigadier-general of militia, of a 
force of militiamen, with whom, on the i6th of August, near 
Bennington (^.v.), Vermont, he defeated two detachments of 
Burgoyne’s army under Colonel Friedrich Baum and Colonel 
Breyman. For this victory, which did much to bring about the 
capitulation of General Burgoyne, Stark received the thanks 
of Congress and a commission as brigadier-general in the 
Continental Army (Oct. 4, 1777). He tock part in the opera-» 
tions about Saratoga, and for a short time in 1778 and again in 
1781 he was commander of the northern department. In 
September 1783 he was breveted major-general. He died at 
Manchester, New Hampshire, cm the 8th of May 1822. John 
Stark’s brother, William ^1724-1776), served in the Stven 
Years^ War and afterwards on the frontier; and at the outbrei^ 
of the War of Independence, piqued because he was not put in 
command of a regiment, he entered the BritiBh service. 

See Memoir and Offieied Correspondence of General John Slarh 
fConcord, N.H., i860) by his gcandson Caleb Staxk. (1804-1864), 
who wrote in 1831 jReminiscences of the French War containing 
Rogers's Expeditions wiOs ths New England Rangers and m Account 
n • • Qf John Stark, 

STARLEY, JAMES (1830-1881), British inventor, the son 
of a fanner, was baptized at Alboume, Sussex, on the 13th of 
June 1830. At eighteen he ran away from home and startled 
on, foot for Xxindon, but on the way obtained work as a gardener 
at I^wisham, Kent, where he lived for a number^ of yws. 
Fte 1^, always been an ingenious mechanic, inventing trifling 
novelties and repairing watches and clocks in the neighbourhood, 
and when sewing machines began to be much u^d tl^ attracted 
bis practical attention, and aroused his inVentive genius. 
Leaving.j^ garden he went up to London and became working 
mechanic for a Ann of sewing-machine makers. Here he was 
in his element, and in several particulars improved’hi^ principal's 
machines, and invented a new one whh'nn arm att»dim<mt 
that per]iittiied'>cimfiar' as wdl as straightfbxamd wcudCi. With 
a fello workman, he moved in 1857 to. Coventry;; and stifled 
thetnaimifactttre of the European and otherismmigtinac^^ 
fnrni Ids' patents. This was the beginning of the Coyeatry 
Maeh^iits* Compimy, the pionecx oJ ail the ^pnatiyoycle and 
trkyde>‘WOPks that 0119'. the: !centi«t^ 

the indtfestry.^ Former aequaintanoes 0! Stanley ati Lewisham 
and dls^adieawimgrated to Coventry to become a^edmechanici 
for this company. In z868 they began the manufactuxs^ .after 
a Paris model md at first for Ereach uae; ofibicydei^seven^of 
tile earliest siiggested improvamentiibekig^itarlti^ Aittumber 
of^iktns were soon devDth^ themaalwes^ezGlasivriy toi At 
manUiaoture of biq^^Kas^ and iem^one of ’^leseBtarley— whose 
flaamclilr sucoesses always for others'^esigned the 

Cbansliy trievola. Asititaai hardet to^psopal tbsnitbe. bicycle 

lit ittVea«id<lAe Imlaataigbe^wd appie(hiaiiv^SalwQ,ri^^ 


is the type of the present tricycle (gat,). Starley died on the 
17th of June 1881, and a public monument has been erected 
to his memory m Coventry. His nephew, J . K. Starley, patented 
the tangent wheel in 1874. 

STARUNfi (0. Eng. siaer^ sUarn, and sterlyng \ Lat. stmfmi 
Fr. etoufneau\ a weU-kbown bird about the size of a thrush; 
though at a distance it appears to be black, when near at hand 
its plumage is seen to be brightly shot with purple, green and 
steel-blue, most of the feathers when freshly grown being tipped 
with buff. These markings wear off in the course of the winter, 
and in the breeding season the bird is almost spotless. It is 
the Sturnus vulgans of ornithologists. 

A full description of the habits of the starling ^ is unnecessary 
in this place. A more engaging bird scarcely exists, for its 
familiarity during some months of the year gives opportunities 
for observing its ways that few others afford, while its varied 
song, its sprightly gestures, its glossy plumage, and, above all, its 
character as eui insecticide — wmeh last makes it the friend of the 
agriculturist and the grazier — ^render it an almost universal 
favourite. The worst that can be said of it is that it occasionally 
pilfers fruit, and, as it flocks to roost in autumn and winter 
among reed-beds, does considerable dam^e by breaking down 
the stems .2 The congregations of starlings are indeed very 
marvellous, and no less than the aerial evolutions of the 
chiefly before settKng for the night, have attracted attention 
from early times, being mentioned by Pliny {Hist, naiuralis, 

X. 24) in the ist century. The extraordinary precision with 
which the crowd, often numbering several hundreds, not to say 
thousands, of birds, wheels, closes, opens out, rises and descends, 
as if the whole body were a single living thing — all these mave- 
menta being executed without a note or cry being uttered — 
must be seen to be appreciated, and may be seen repeatedly 
with pleasure. For a resident the starling is rather a late 
breeder. The nest is commonly placed in the hole of a tree 
or of a building, and its preparation is the work of some little 
time. The eggs, from 4 to 7 in number, arc cf a very pale blue, 
often tinged with green. As the youi^ grow they become very 
noisy, and tbek parents, in their assiduous attmdance, hardly 
less so, thus occasionally making themselves disagreeable in a 
quiet neighbourhood. The sta^g has a wide range ovp 
Europe and Asia, reaching India; but examples from Kashmir, 
Persia and Armenia l^ve been considered worthy of specific' 
distinction, and the resident, starling of the countries bo^^dering 
the Mediterranean is generally regarded as a good speoies^ and^ 
called 5 . unicohr from its unspotted plumage; Vj 

Of the many forms allied to the genus Stnwnr, some of which ^ 
have perhaps, been needlessly separated itherofrom/ those known ^ 
as OracldM ((7.V.), ore sq>aitttely dealt with, and here' we sl^, 
only notice one other, Pdsior, contaanins a beautiful species j 
P, mem, tiie Rose-coloured Starling, which.b not an unftequent 
viskor to tbe British Islands* It, is. a bird of most, irregular and 
erratic habits'^ vast hor^ suddenly 'arriving at aomr^pilaoe^ 
to which it may have hitherto been a stranger, and at once ^ 
m akin g a settlement there^ leaving it wholly desjtrted as. soon 
asi the young are reared* ThiS; hapiMned m the summer, of ^ 
1875 at Villafiajica, m* the ipwivince of Verona; tJ» castkoLwl^ 
was* occupied a single day by some 12.000 or 14^000 birds 
of' tins specieSi^ as has been graphically told hy Sig. de. Betta 
{AtH delT^veneto, 5th series, vbl. but sunJIu; instancea : 
have been before, recorded — as in Bulgaria in 1867, near Smyrna | 
in 1856, ^nd near in. to mentfon only soxneof which , 
p«:tiqilars,have been publkhei*^ 

: 1 They aro dwelt dn at somfiJength !in YanreUTa Sriiishj Rirda,^ 
4 .th edu, vol., ii; epi, ^ ^ I 

® A. most , ridwulpus, and , unfaended charge has. , been^owover, 
more than onpe btouglit agalpst lt— that dwtrojrM ™ ogg^ 

^kylhrics. There is littlb real- eVKlebee 6iicliing^«9|l8> *m 

loadh 'ol^itttiaee doiiig.i 8 o;<wlda; to render tlwiallagatioinsm^ 
iApbixIm itjihiui baenpbfWiSMi by a plaftPiimw»TWho!OT»enaiy 

viMad tim tidm q*i«ofw 
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STARRBflRO, a village and climatic health resort of Germany^ 
in the kingdotn of Bavaria, on the Stamberwr See, i6 m. by 
rail S. from Munich. Pop. (1905), 3257. It has an evangelical 
and a Roman Catholic church, an old castle (now government 
offifces) and a bathing establishment. The Stamberger See 
(or Wurn;isee) is a lake with a length of 12 m., a breadth of 3 m., 
and covering 23 sq. m. Its greatest dq)th is about 400 ft. 
The lake is girdled by hills, studded with attractive villa 
residences, commanding beautiful and extensive views of the 
^ps. On the Roseninsel, an island in the lake, remains of 
larilistrine dwellings have been discovered. The waters abouiid 
in fish. In the summer steamboats ply, touching at all the 
villages lying on the shores. 

See Ule, Der WUrmsee in Obergern (Leipzig, 1901). 

STAR-NOSED MOLE {Condylwa mstata\ a North American 
species, the single representative of its genus. In burrowing 
habits it resembles the European mole, but is distinguished from 
all other members of the family Tal^dae by the presence of a 
ring of tentacles round the nostrils, probably serving as organs 
of touch. 

STARODUB, a town of Russia, in the government of Chernigov, 
98 m. N'.E. of the city of Chernigov. It is regularly built, with 
broad straight streets, and the houses are surrounded by large 
gardens. Pop. 12,451; Little Russians with about 5000 Jews. 
Tanning and the manufacture of copper wares are carried on, 
and there is a trade in corn and hemp exported to Riga and 
St Petersburg. As early as the nth and 1 2th centuries Starodub 
was a bone of contention between difierent Russian princes, who 
appreciated its strategic position. The Mongols seem to have 
destroyed it in the middle of the 13th century, and its name does 
not reappear -until the following century. During, the JSth and 
16th centuries the Russians and Lithuanians were continually 
disputing the possession of its fortress, and at the beginning of 
the 17th century it became a .stronghold of Poland. 

STARVAltON, the state of being deprived of the essentials 
of nutrition, particularly of food, the suffering of the extremities 
of hunger and also of cold (see Hunger and Thirst). The word 
is an invented hybrid, attributed, accord^ to the accepted 
story, to Henry Dundas, 1st Visoount Mielville, who used it in a 
parliamentary debate on Americim matters in 1775, and gained 
thereby the nickname of ** Starvation Dundas ” (see H. Widpok’s 
Lettm, ed; Cunningham, vih. 30; and N^tesi and Queries, 
No. 225)j The English word ‘‘ to staivo ” meant origmaHy 
** to die,’’ as in O. Eng. sUorian, Du. sterven, Ger« sl0rben,hnX 
was parttpularly applied to death horn hunger or oold^ 

STAS^ JBAN SER¥AIS (iai3-*i89i), HdgMA ctiemiat, waa 
born at Lou'vnm' osiithe sist of Au^trD&i^. He studied for 
a medkaboiireen and took, his: doctor’s degFee,jlmtioon.tAim^ 
to chendstry; after muclKtrouble IwigainedjadiniaHon 

to ]. B. A.:IhainAs’6 labonratoiy in. Paris in older to continue n 
mseavoh on phloTidzin which he had ) begun in ani attic in hia 
father^silmse;.andiba wasnssomted withthat obemiat m aeveri^ 
hh redetennkialtion. oi tbe^atonne 
of carbon. In. 1840 he: left Paris, on his. to the 

chair of chemistry at the Ecole Royale MiUtaiire'.in. Brussels* 

, There he renmin^j fan more, than aiquw^ of a century, but 
before fhe had. served* the thirty years f ncoessary to^iseaurenU 
' pension ha was obliged to. rosier thmn^ a* malady which 
affected hisi spasch. He was thenrappointed to: a .post in con- 
nexion widi the .Mbit, but gave it upm ^872, .and fipwit^thOfrest 
‘ of his iffein^stimnent in Brussels, where .he died 0n.the.T3lh 
of December 18911; Stas’s nameis Jkst Jmown for^bw detenvinar 
tion df tthe ntkutti&^eights lof a number 1 of > the more important 
‘ elemento. Hfe^wmth iijthis fitdd 
and he»adoptedjthc jwimiininutei preoaii<4onfi to^avoidrarrorp jwith 
such suocesa.Jthat the: greatesli variation between te /numerous 


escape notice, for th 
blue. 
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individual determinations lor each element was represented 
by from 0*005 to o*oi. Though he started with a ptediketion 
in^ favour of Prout’s hypothesis he was later led by the faults 
he obtained and by his failure to find any evidence of dissociatidn 
in the elements to regard it as a pure fflusion and to bok upOh 
the unity of matter as merely an attractive speculation unsup- 
ported by proof. Nevertheless, a few years before his death, 
a propos of the close approximation to integers presented by a 
nurnt^r of the atomic weights of the elements when hydrogen 
is taken as unity, he remarked, “ II faiutcroire qu’ii y a quclque 
chose la-dessous.” In connexion with the poisoning of Count 
Hippolyte de Bocarmd with nicotine in 1850 Stas worked out a 
method for the detection of the vegetable alkabids, which, 
modified by Friedrich Julius Otto (1809-1870), professor of 
chemistry at Brunswick, has been widely used by toxicolqgists 
as the Stas-Otto process. 

STASINUS, of Cyprus, according to some ancient authori^s • 
the author of theCy^'fl (in 1 1 books), one of the poems belonging 
to the epic cycle. Others ascribed it to Hegesias (or Hegesinus) 
of Salamis or even to Homer himself, who was said to have 
written it on the occasion of his daughter’s marri^e to Stasinus, 
The Cypria, presupposing an acquaintance with the events 
of the Homeric poem, confined itself to what preceded, and 
thus formed a kind of introduction to the Iliad. It conteined 
an account of the judgment of Paris, the rape of Helen, the 
abandonment of Philoctetes on the island of Lemnos, the 
landing of the Achaeans on the coast of Asia, and the first 
engagement before Troy. l,t is probable that the list of the 
TVojans and their allies (Iliad, ii. 816-876), which formed an 
appendix to the catalogue of the Greek ships, is abri^ed from 
that in the Cypria, which was known to contain a list of the 
Trojan allies. Produs, in his Ckrestomathia, gave an outline 
of the poem (preserved in Photius, cod. 239). 

‘See F. G. Wdcfcer, Der episthe Cyclus (1862); D. B: Monxo, 
Appendix to his edition of Odyssey, xin.-xodv. (1901) ; T. W. Alien, 
J^pic C3^e,'* in Classical Quarterly (Jan. x^8 aqq.}; and 

Cycle. 

8TASSFURT, a town of Germany, in the Prussian province 
of Saxony, and one of the chief seats of the Ge rm an saltrpro- 
duebg industry, situated on both sides of the Bode, a.o m. S.W4 
of M^debi^ by the railway to Ascherslcben. Pop* (1905), 
18,310. It is still surrounded in part by the ruins of its ancient 
walls, but, with the exception of the parish church of St John 
(i5to century},; there are no buildings worthy of special noiice,( 
Although saline springs are mentioned here as early as the 
13th century, the first attempt to bore for salt was not made 
until 1839,, while the systematic expbitatum of the saittbeds, 
to which the town is indebted for its.msperity,.(bteaj<nUy from 
1856. The shafts^ reached decosits of soft at adepth pf ^ 
hut the fineraind purer layers ue more than iioo ft. beb^ the 
surfaoe. Besides the rocbsalt,, which is. excavated by bkati^ 
the saline deposits of Stassfurt yield , a conrideraWe jwianfr'ty 
ot d«hqve8centvJaiu .ai; 4 :oth^ pcodu^,- which. . have 
encouri^^ the foundation o^nuinenms ehenaomflsptoines^in 

the , town* and in .the,neig|ibaqtjng vill^e of IfC o p pIt K b al l , wjucb 

lies^mAnhabitepfitojy,, TherwtsaRw^^ 

me»t properly, wbue , ttef cfemcial factorw are m ppvate 

Hftnds. 

See Precht. Salaniuslrit von Stastinrt und VtHgeUing (StulfUrt,' 
and WeateilialvgwBWattodtyiWi ri^K StOmmititmSkutfnrt 
(BMWt, igeays 

STitm; 'fta cunfentlj'' ^ tttttf; di^partment of' 
pieiUtii^ sa*n«e whkfe. coflceiM ibeIf,.nQt witl^ tbd retatioiw 

ef M^arataopotttiaal eatitiH, but mtblhe political 

coinpwHSOii^f wdaty ai. a tbe •word ataite ^ 

iSEpnesstt: .iibstisnic*' of wvetitroM«t-ifr .general;’ or 'tlib 

govekuwi w) twosea to tl)iE.gpveined» 

tned 4>y^lfobaiiiS^ccrmoll;lmidwD««mia of 
«Ag'.sed(W.''"'l&eaW'‘XEVi.V eie»# inw/*" ittOuneaa’f 
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mutual covenants, one with another, have made themselves 
every one the author, to the end he may use the means and 
strength of them all as he shall think expedient for their peace 
and common defence/’ 

The term is also used to distinguish the civil from the ecclesi- 
astical authority in countries where they are or have been in 
conflict. 

A large number of definitions and classifications, according 
to political structure, international status, national homogeneity, 
&c., have been attempted, but it iz beyond the scope of a short 
article to do more than mention these different senses of a word 
so variously employed. 

In international law the term has a more precise meaning, 
according to which the state is the external personality or 
outward agency of an independent community. 
in Intar- In its fullest form its attributes are : (a) possession 

aniioami of sovereign power to pledge the community in its 

relations with other similarly sovereign communities, 
(^) independence of all external control, and (r) dominion over 
a determinate territory. In practice, however, there are still 
incomplete forms of states which join in the international life 
of states, paramount states v/hose relations to subordinate 
parts of their empire are in a condition of uncertainty, and 
there is, at any rate, one body carrying on international state 
intercourse without dominion over any territory at all. Thus, | 
Great Britain has diplomatic relaticms, purely formal though 
they may be, with several of the subordinate states forming 
the German Empire. Egypt, while legally under the suzerainty 
of the Porte, is practically a British protectorate. Great 
Britain treats Cyprus as a dependency, though she is in mere 
occupation of the island for the purpose of carrying out certain 
reforms for the protection of Christians. Austria-Hungary 
considered herself in the same position, though she occupied 
Bosnia and Herzegovina “without affecting the rights of 
sovereignty of his majesty the Sultan on those provinces.” 
Though Bulgaria, by the Treaty of Berlin, was an “ autonomous 
and tributary principality under the suzerainty of his imperial 
majesty the Sultan,” Turkey did not consider her suzerainty 
to involve her in the war of 1885 between her vassal and Servia. 
The Roman Catholic Church has permanent diplomatic relations 
as an independent state, though it has no independent territory 
against which international rights can be enforced. We saw 
in the Boer War the army of an annexed community wandering 
from place to place recognized as a belligerent with whom Great 
Britain negotiated as an independent state. 

A new and somewhat shadowy form of suzerainty is growing 
up in the “ paramountcy ” first enunciated (with the concurrence 
of Great Bntain) by the President of the United States in 1823 
(see Monroe Doctrine), asserted with a certain measure of 
success against Great Britain in 1896 (see Venezuela, also 
Arbitration), and proclaimed formally by the United States 
at the Hague peace conference in 1899 as a condition of her 
signature of the Peace Convention. While the Spanish republics 
df Cental and South America are recognized in international 
taw as sovereign states, they can only be said to fulfil the condi- 
tions of absolute independence subject to the fimitations which 
the Monroe Doctrine has placed upon their treaty-making 
ppwers with Europe/ 

1 Great Britain, in acceding to the arbitration imposec iyy Presi- 
dent Cleveland, has, in the opinion of a number of Amt lean and 
Continm^l publicists, recognized the Monroe Doctime. See 
Chretien, Prtneipes; De Beaumarchais, La Doctrine de Monroe \ 
Dc Bustamtlxite, Le Canai de Panama et le droit intemaiiondl\ 
De PreseenM, La Doctrine de Bfonroe et le confUt aaglo- 
am6ricain,** Mmme dee deux mondee (189^)'; also the writings of 
Ridgway, W. Scruggs, Sibley and G. JF* Tu^er, and the Annates de 
mmprudencia (Colombia), June 1897 and following numbers. M. 
Pradief-Fod^rt, Professor of IntematibM Law at Lyons University, 
and formerly prbfiisor of the Univst^ty of lima, observes 

£n dtelarant que k grande rtpubliqne amdrinaine considdrenit 
oomipie.dangereuae poorea tranquiUitd et Sa atoinritd toute tentative 
dp la., part des puissaojces europdennes d'etimdre leur systdine 
pblltiqnd & une partie^^lcon^ du contindnt omdricain, il 
prdsidtoiit) e^est mild indireOtement des affaires ktdriciures dies 
rdpnfcdiqiieadii Nouveau tMondit«nutrsf que lea Etata Unis; ila fait 


“ In constitutional law, the state,” says a leading English 
authority, “is the power by which rights are created and 
maintained, by which the acts and forbearances Britiet 
necessary for their maintenance are habitually atacoam 
enforced ” (Anson, Law and Custom of the ConsHtUr tiaeatal 
tion, pt. i. p. 2). In France, where the state embraces 
a hierarchy of bodies and authorities culminating in 
the president of the republic, whose acts are the final form of a 
series of incomplete acts of the members of the hierarchy, it 
comes nearer to the theoretical meaning of the word. In Great 
Britain the sovereign power of the state is diffused among^ a 
number of authorities which have rights against each other and 
stand in independent relation towards the individual citizens. 
Actions can be brought by private citizens in the ordinary law 
courts against individual authorities, and there is no system of 
hierarchical responsibility which prevents a state official from 
being personally accountable for his administrative conduct. 
In A. V. Dicey’s admirable Introduction to the Study of the Law 
of the Constitution^ this distinction between the French, or, as 
we should rather call it, continental system of entire subordi- 
nation of the organs to the state as a whole, and the less logical 
British system is dwelt upon. “Few things,” he observes, 
“ are more instructive than the examination of the actions 
which have been brought in Great Britain against officers for 
retaining ships abouft to proceed to sea. Under the Merchant 
Shipping Act 1876 the board are open to detain any ship 
which, from its unsafe and unseaworthy condition, is a serious 
danger to human life.” “ Most persons would suppose that the 
officials of the board of trade, so long as they — bona fide and 
without malice or corrupt motive — endeavour to carry out the 
provisions of the statute, would be safe from action at the hands 
of a shipowner. This, however, is not so. The board and its 
officers have more than once been sued with success. They 
•have never been accused of either malice or negligence, but the 
mere fact that the board acts in an administrative capacity 
is not a protection to the board; nor is mere obedience to the 
orders of the board an answer to an action against its servants ” 

(p- 324). 

In England, we may say, the notion of state, from the constitu- 
tional point of view, is still inchoate, but the play of international 
intercourse seems to be gradually leading to a dearer conception 
of the fact that an increasing national responsibility requires 
a corresponding iherease in the power of ‘ co-ordinate state 
control. An instance of its absence is shown by the loose way 
in which the British Grown has granted governing powws to 
chartered companies (see Raid). This uncertainty as 

much to the United States as to Great Britain. In the LoEisiana 
lynching riots, of which some Italian citizens were the^ victims, 
it was contended that the United States government was not 
responsible, and that riie responsibility fell upon the government 
of Louisiana alone. This contention could net i>e pressed, and 
compensation was of course paid to Italy. Similar difficulties 
arose in connexion with the Japanese school question in Cdi- 
fornia. The subject is well known to have rais^ apprehension 
as to the adequacy of the United States system to meet its 
centralized state responsibilities. 

Another, and, in some respects, more dangerous feature Of 
an inchoate conception of state responsibility is the growing 
apart, so to speak, of oertam British dependencies. The British 
state, for internatioiial purposes, is the Britidi Emppe, for 
domestic purposes it is the United Kingdom. Any limb of 
the former’s huge body can have interests different flrom those of 
the United Kingdom, and involve its responsibility. A signifi- 
cant step towards concentration of liability and coiltrol was 
taken by the Australfan colonies 'in the federation brought about 
by the Commonwealth Act of «90o. Under this act, l^y tiie way, 
an dement of confusion has been created by the appliqation of 
the term state ” to the federating colonies. Section 6 of the act 
l^ovides “ the states ** abl^ mean such of the coloriiet ql l^ew 

de Vinteryention pat aintldpation et au profit 4e l^Union^ idar, 
e'est d'interveair qua d’intenUre anx autzes gbuvemetaaiits 
d'intervenir.^' ' 
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South Wales, New Zealand, Queensland, Tasmania^ Victoria, 
West Australia and South Australia as for tlie tune being 
are ports of Ihe Commonwealth, and such colonics or territories 
as may be admitted into or established by the Commonwealth 
as states; and each of such parts of the Commonwealth shaH be 
called ^'a state.’’ ** Original states ” shall mean *’such states | 
as are parts of the Commonwealth at its establishment.” Fol- i 
lowing out this distinction between the Commonwealth and 
the states, articles 106 to 1240! the Commonwealth constitution 
deal wilh the respective positions of the Commonwealth, the 
origmal states, and the new states. Article 109 in particular 

{ uovides that ” when a law of a state is inconsistent with the 
aw of the Commonwealth, the latter shall prevail, and the 
former shall, to the extent of the inconsistency, be invalid,” thus 
pavmg 1^ way for the ultimate consolidation of the federal 
power. 

Much has been written on the ” science ” of the state, or, 
as we prefer, in Anglo-Saxon lands, to call it, ” political science.” 
In Germany the subject is dealt with as an independent branch 
of university education. Several of her univensities 
have a stacOswissmschafiHche FacuUSt, granting a 
" special degree in the sul^ct. In consequence of 

the great attention paid to the subject in Germany, her state 
polity has been largely the work of her political writers. The 
result has not unnaturally tended^ to a system bearing some 
resemblance to that of the American Union, ydth this very 
important difference, however, that whereas in the United 
States the federal power Is derived from the democratic forces 
of the individual states, in Germany it is derived from their 
aristocratic and absolutist forces. German political thinkers, 
in fact, have worked out Staatsrecht as a comparative study, 
in which arguments in favour of absolute government have 
received as mudb careful consideration as those in favour of 
democratic institutions, and the German state has developed 
upon lines based on the best theoretical arguinents of these 
thinkers. There is, therefore, no anomaly m its practically 
absolutist government working out the most demoaatic reforms 
as yet put into legislative form. It follows, however, that 
German theories are of little use in the considerarion of the state 
problems with which British and American political thinkers 
have to deal. ^^;lo-Saxon institutions are following t^ 
independent development, and if the influence of foreign institu- 
tions is felt at all, it Is prebably that of tlie dear loi^cal detail 
and cohesioh of Frmch institutions. 

AtnKCNUTiBS.-<^Felim, Oesdkichtf dar Si$aaisrecM 9 wist 0 MchafHt 89 ^, 
AOgsmtirn Staaishkra (2809); R. von Mohl. GpjsWsWi 
ahif 4 m SMswiitemQhc^ (i«35--i83fl)f4®kl;te^d, 
itf^ SytUm dm R§da$r rnnd 

deutscM Gmdssens^psrmhi (i88t); I. F. StaU, Iw 
und m PfindpiM dss Staaismkk {iffo)] 
dss MttgmitmH Siaaiituhh und dm 
nm mMmn Staaie (iSa4-.2885). t, u,! Mthh (2876); 
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strictly applicable only to the lord high steward, the lord hiA 
chancellor, the lord high treasurer, the lord-president of the 
(privy) council, the lord (keeper of the) privy seal, the lord great 
chamberlain, the lord high constable^ the earl marshal; ahd the 
lord hig^ admiral. Of these, tferee-^the lo^ chancellor/ 
lord-president of the council, and the lord privy seal-^the first 
and second are always, and the third aln^t always, cabinet 
ministers. ITie ofiioes of two more— those of the lord treahurer 
and the high admiral-— ore now executed by commission, the 
chief of the lords commissioners, known severally as the 
lord of the treasury and the first lord of the admiralty, being 
likewise members of the cabinet, while the first lord of the 
treasury is usually at the head of the government. But, lilthous^ 
it has become the rule for the treasury and the admnalty to be 
put in commission, there is nothing except usage of lohger or 
shorter duration to prevent the Crown from making a patstatal 
appointment to cither Of them, and the functions which fenheriy 
appertained to the lord treasurer and the hi^ admiral are stfll 
regularly performed in the established course of the natkmal 
admmistration. The four offices of the high steward, the great 
chamberlain, the high constable, and the earl marshal stand on 
a different footing, and can be regarded at the present da^ as 
little else than survivals from an earlier condition df safety. 
They have practically ceased to have any relation to tbrettdsii^ 
routine of l^siaess in the country or of Ceremonial in the pidiiieh; 
and the duties associated ^th them have either passed eiftMy^ 
into abeyance or are restricted within extremely narrow ttoileB, 
save on certain occasions of exceptional pomp and sblexim^^ 
All of them were once hereditary, and, taking the three kingdoiei ' 
together, they or their counte^arts and equivalents contitioef 
to be held by right of inheritance in One or Ot^r of them even 
now. 'Ihese and ihe more important foreign great offices 
of state are all dealt with under their proper headings, and other 
informatiou Will be foimd in the articles Cabinet, MinIstrv, 
Privy Council, Treasury, and Hopsehold, Royal. 

On the subject of the great offices ol state genemlly, see Stubbs^ 
ConsHHOional History, zi.; Freenuua. Norman Conmtasi, oik, 
xadv.; GUeist, CansHMum of England^ ch. xvi^ xxy, and Uv.;;4lsQ, 
Gibbon, DocHno and Fall, ch. liU., and Bryce, Holy Roman Bmpirp, 
ch. xi v. 

StATER ISLAlIl), an island constituting the borb^ of 
Richmond, New York City, and Richmond ebunty, the sotithwrtt' 
most of the counties of the state of New York. It is sOpalrateq 
from Long Island on the E. by the Narrows winch connect Vpfdt 
and Lower New York Bay; from New Jersey on the N. bjf^ the 
narrow channel of Kill van Kull whibh connects New York w 
with Newark Bay; and from New Jersey on the W, by tite 
narrow channel of Staten Island Sound or Arthur Kfllj ahd dn 
ito S:E. coast are Lower New York, Raritan and Prince’^ ‘Wylii; 
Great Kills, and the Atlantic Ocean^ Pbp. ( 1890 ), 

( 1900 ), 67 ,oai; ( 1905 , state census), 72 j® 45 * Staten IsUmdis 
connectedly ferry with the harough of Manhattan, ’5 nu distant, 
and with Perth Amboy, New'Jersey. 'The Staten I^d !U|m 
T^ it fiSlway extends along the nordii shore and the sotitlMaet 
side, and there are several electric lines and pleasant drieta. 
*nie »land is irianguW m shape, h 23 I m. bng from narthMittb 
south-west, has a maximum imth of nearly 8 in.'af its nor^ edd, 
and hhs an area of about 70 eo. m. The noiilh^iM qiittto 
broken by two ranges cf hills having a tnree^hbi^ eakt* 
and rising to a mmdtnum height of aixmt tuoo ft/t mi. {nkmd 
from the Namws ; baton the west and sohth^ fill geniy 

to the cbastal p]imi> trhibh, occupying ^ gtaaiter part of 
island," ie taoken only by low moridnal arid tarmifia^ 
m: lilt mai^diei along much of tlie west 
spechNi l^ fdTest trees add moil than species of flowmy 
phuita and fdsns. ' The cRmate is w sudden 

tali ^tamj^turln^yilses above F.Or frlfr 

Thebhtad iHhiefly ares^^ thei 

hffi section are many fine residences.' Ifbrts * 

Tom pk ^s onmmanding tba.pa||are.... 9 f the N| 
one of sthe strongest defences ©T New 
■rinripol'viBii^ are New> Brighton, WesiflfwcBrigfalc^ Baft 
idimond, mpleton, and TompkinsviOe on the nMh^coid^ 
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aW Tottenville (or Bentley Manor) on the south-west coast. 
Richmond; the co4nty-seat since 1727; is a small village near 
the centre of the iidand. South Bea^ beJow the Narrows; is a 
popular seaside resort. At West New Brighton is a large dyeing 
establishment; there are also shipbuilding yardS; oyster fisheries; 
and truck farmS; and among ^ manufactures are linoleum; 
paper; white lead; linseed oil; brick; and fire-clay products. 

When discovered by Europeans Staten Island was occupied 
by the Aquehonga Indians; a branch of the RaritanS; and 
several Indian burying-grounds; places where wampum was 
manufactured; and many Indian relicS; including a stone head 
with human features, have been found here. In 1630 the 
Dutch West India Company granted the island to Michael 
Pauw as a part of his patroonship of Pavonia; and it was bought 
at this time from the Indians for some duffels, kettles, axes, 
hoeS; wampum, drilling awls, Jew’s harps, and divers other 
small wares”; but before Pauw had established a settlement 
upon it he sold his title back to the company. A portion of 
it was regranted to David Pietersen de Vries in 1636, and in 
164J the remainder was erected into a patroonship and granted 
to Comelis Melyn. In 2641 de Vries established a settiement 
at Oude Dorp (Old Town), now Arrochar Park, near South 
Beach. It was destroyed by the Indians in the same year, was 
immediately rebpilt, was again destroyed in 1642 and was again 
rebuilt; but was abandoned after its destruction for the t^d 
time in 1655. A company of Waldenses founded a second 
settlement in 1658; at Stony Brook, about 2 m. west of the ruins 
of Oude Dorp; this was the principal villajge for many years 
and from 1683, when the island was erected into a county, until 
1727 it was the county-seat. Melyn surrendered his rights 
as a patroon in 1661, and during the remainder of the Dutch 
regime many small grants of land were made to French, Dutch 
ai^ English settlers. In 1664 the duke of York became pro- 
prietor of the newly erected province of New York and by his 
grant in the same year to Berkeley and Carteret of all that 
portion which lay west of the Hudson River, Staten Island 
became properly a part of New Jersey, but in 1668 the duke 
decided that all islands within New York Bay which could be 
drcumnavigated in twenty-four hours should be adjudged to 
New York. Captain Christopher Billopp made the trip within 
the time limit aiid was rewarded with a grwt of 1x63 acre;8 at 
tbe south end of the island. He erected this into the Manor of 
Bentley and the manor house, built about this time, stiU stands 
in the village of Tottenville. It was in this house that Lord 
Howe on the zith of September 1776 held a peace conference 
with Benjamm Franklin, John Adams, and Edward Rudedge 
representing the Continental Congress. The British army under 
Sir Willim Howe landed at the Narrows on the 3rd of July 1777, 
and until the close of the war Staten Island was held by ^e 
British and Loyalists. From it ^e British made frequent 
predatory rmds into New Jersey, and the Americans made 
several retaliatory raids into the island. Under the direction 
of General Hugh Mercer some American troops reached Rich- 
mond on the morning of the 16th of October 1776, and in an 
engagement which immediately followed they were victorious; 
but, as they wer^ retreating with their prisoners, Britidi rein- 
fqrcements arrived and in a second eng^ement at Fresh Kill 
(noiw Green Ridge) they were routed with considerable loss. 
A SfiPpnd raid was made against Richmond early in August 2777 ; 
and^da the sand of the same month American troops under 
QfpiM Sullivan fpught the British at several places, 
inflipt^ai^oss of about aoo killed, wounded and prisoned and 
destr^ed oonsideraUe quantises of stores* In the war of 
281a Fort Rjcbihond was built at the Narrows and Fort Tomfddns 
m tha vear of jt» The |!f>deral goyenunent bought the site in 
2847 aad^afterd^oying the old forts bcigan the erection.of the 
works. Ifi' 7898 &aten Island became the borough of 
Usbmaiul in Greater New Yorb 

dtt K. Morris. jUmoridl Hishry of Staim Island (2 vols., 
NSW Yikt. 1848-4906); Xi M. Bayles. Cknmty 
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STATE BIGHTS, a term used generally in political science 
to denote those governmental rights which belong to the indi- 
vidual states of a federal union, there being a certain sphere of 
authority in which these individual states may act without 
interference from the central government. Thus in the Upited 
States there were certain rights reserved to themselves by the 
states when forming the union under the constitution of 1787. 
These rights the central government is by fundamental law bound 
to respect, and they can be reduced only by amendment to the 
constitution. For a thousand years the varioi^ G^man states 
were so jealous of any curtailment of their individual rights 
as to prevent the formation of an efficient federal government; 
in Austria-Hungary the larger states still Jealously gu vd their 
liberties. In federal unions, such as Mexico nnd Brazil, where 
a central authority existed first and created the states, the 
belief in state rights is much weaker than it is in unions composed 
of originally independent states. The rights of a state i^e 
said to be del^ated when, as in Mexico, Brazil and Colombia; 
the constitution is created by a central nationd authority 
which also mcdces the states; state rights are r^uaxy when 
independent states unite to delegate by a constitution certain 
powers to a central government, as in the case of the German 
Empire, Austria-Hungary, the United States, Switzerland, 
and until 2905, Sweden-Norway. History shows that states 
forming unions of the second are certain in after time to 
deny or assert that the sovereignty of the state b one of the 
rights reserved, according as the state belongs to a stronger or 
weaker section or faction; state sovereignty being the drience 
of the weaker state or faction, and being denied by the stronger 
group of states which controb the government and which 
asserts that a new sovereign state was created by a union of the 
former independent ones* Thb dbpute b usually ended by 
civil war and the destruction of state sovereignty. The evolu- 
tion of state ri^ts as shown in the history of the United Stata 
b typical. Thirteen indq)endent states lonn^d a imion in 
1787 under a constitution reserving certrin rights to the states. 
The sphere of the state authcrity embraced most of the powers 
of government, except, for instance, those relating to foreign 
affairs, army and navy, inter-state commerce, coinage and the 
tariff; the powers of the central government were iqiecified in 
the fundamental law. Most of the states claimed at one time 
or another that sovereignty was one of the reserved rights of 
the states, and on thb theory the southern states acted in the 
secession in 1861. The war that resulted destroyed all d^s 
of state sovereignty. The other riglba of the states consbted 
of those not ddiegated to the central government or forbidden 
to the states by the constitution. In case of doubt the presump- 
tion was in favour of the state. Since the beginning, however; 
the central government has gained strength at the expense 
of the states; seldom by direct usurpation (exc^ during the 
Civil War and Reconstruction; 2862-^76); but indirectly through 
use and custom; as the count^ and pe^le developed and new 
conditions of government arose.. The field of state rights 
has not increased, while centraltaatioa has slowly but surely 
taken phce. Thb centralbation b shown not only by the 
increased power and acliSrity .pf the federal government as 
compared with the state goyerninants, but in the change in 
popular opinion indicated by the use of the terms NiAumd, 
Union, &c., where fdnnerly Confoieraie, Foimi, &c., were used, 
and in the use of singular verbs after, the words Con^€$s and the 
UnUoi SkUoSf when formerly th^y were follow^ ,by pluzal 
veibs. 

The central authority in the Unked States, formerly idmost 
unheard of by the average otbe^ now touches him in many 
of the activities of fife sm sonwrixnes intcudes even into the 
domain of local seKpC^mniineiit , The history of the decay 
of state rights milcea it seein rioufitful if the federal form of 
government is a peririaiM pr b; onfy, a itansient form 
between independent atatafownn^ Ipoee confederadei 
and a centralized national government. * 

See I. W. Bttfgesa 

Lm (N«w YeS, r8M£ Woodwr (aew ed, 
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KiOW Yotk, X903); A. H. Strohens, ConsHH^Uonal View of th$ War 
between the States ( Philadelphia, 1868-1870); and A. L. lx»weU, 
Covemments and Parties in Continental Europe (Boston, i8g6). 


^ 8TATES*GBNERALt th^ English translation of (i) the 
EUds^'GhUram of France before the Revolution^ (p) the Statm- 
Gmirad of the Dutch Netherlands. The name in both cases 
signifiesi whatever the ultimate divergence in character of the 
two bodies, the assembly of the representatives of the various 
estates of the realm> called together for purposes of legislation 
or deliberation. 

SAe French States^Generd . — ^In France the States-General 
owed their origin to the same causes which produced the Parlia- 
ment of England, the Cortes of Spain, the Diet of the Holy 
Roman Empire, and the Diets (Landtagc) of the states of Ger- 
many, and they resembled these assemblies in their constitution. 
In these countries the royal or ducal power, when it began to 
extend its scope, found itself limited by the feudal system and 
had to turn to the forces of feudalism to obtain from them 
aid and counsel, t.e. pecuniary assistance and moral support. 
Instead of treating severally with the local representatives 
of these forces the ruler found it useful and convenient to enter 


into contact with them as a whole, treating with them through 
their prindpal representatives. 

In France these conditions led in 130a to a general assembly 
consisting of the chief lords, both lay and ecclesiastical, and the 
repre^ntatives of the principal privileged towns, which were 
like dbtinct lordships. There had, of course, been certain pre- 
cedents before 130a which had, as it were, pav^ the way for 
this institution; the representatives of the principal towns had 
several times b^ convoked by the king, and under Philip III. 
there had been assemblitt of nobles ecclesiastics in which 
the two orders had deliberated separately. It was the dis- 
pute between Philip IV. the Fair and Boniface VIII. whichJed 
to the States^eneral oi 1308 ; the king of France desired that, 
in addition to the officers cf the Crown, ^e principal authorities 
of the country should come and testify solemnly that they 
were at one with the king in this serious crisis. The letters 
summcming the assembly of 1302 are published by M. Geozg^ 
Picot in his collection of Documents iniiUs pour servir d Vhistoire 
de France, In 1302 the States-General had been called upon 
only to give counsel to the king; but during the same reign they 
were several times assembled to give him dd, i.e, to grant him 
subsidies, and in course of time this came to be the most frequent 
motive d their convocation. 


In one sense the composition and powers of the States- 
General have always been the same. They have always in- 
doded tepreseatadves of the clergy, nobility and third estate, 
and they have alwaye been summoned either to grant subsidies 
cr to advise the Crown, to give aii and counsd. Their oon;p<»i« 
tion, however, as wdtt ae thefar eiective powers, have varied 
greatly at diierent tunes. 

r|n theit prinutive m the Z4th and the first half of 

the t ifth centuries^ the States'^General had only a limited elective 
tkoamti . The ky knxls lirho appearied therein were not dected, 
bul' direct^ thoben and euminoned by the king, and the same 
was the osse with the pvdates, bisfax^ a^^ clergy, who were 
sumnKmed ^ ecdesiaadeol^^l^ in the (uder of the cieigy^ 
however, diica certain ecdesiastioal bodies, s.g. abbeys and 
thantafi/olveadiedrals, were also summoned to the assemtdy, 
ano as theia«bodies, being persons^ in tbh moral but not in the 
physkssl aedlei dmld not a^ekr in person^ Iheir repmetttative 
add to be dibsen hy the sumks of /the convent Or the canons 
of tki chapter. It was only the r^resentaiioh of the thfrd 
estam was fuiaiished Or^gim^ iao^ 

thektter was>iuit called upon jls a triiok toaoek fOpreseo^ 
in the estates. It was W3r^the komm the privileged 
towns, Wfaixh wSi»>^calkd upen. They/ were ^represented by 
eketed paacekM^ wwoifi^endy tlie 'mixni^^ officials 

of the tcwi^ibtit deputies werOrdten elected ife '&etp 
ThecounttydkWeie^tlw^^piii^/w^ - 

It iMw iduiiq ‘<1he the zdtii century that 

the Stetei-GaBem be^^ eaeiv^> eketive bbdy and really 


representative of the whole nation as divided into three parts. 
This was brought about by various causes. On the one hand, 
the nobles and prelates who were summoned were not always 
inclined to attend the estates, so had themselves represented 
by an envoy, a procureur, as they had the right to do, and fre- 
quently the lords or prelates of the same district chose the same 
pocureur to represent them. On the other hand, the Crown 
seems at that time to have felt the need of having the (^n- 
sent of representatives really expressing the will and feelings 
of all the orders, and especi^y of the third estate as a whole. 
The letters of summons to the States-General of 1484 invited 
the ecdesiasticB, nobles and third estate in general, to meet at 
the chief town of their baiUiage or sSnkhaussee and elect deputies. 
An intermediate form had been employed in 1468 when the 
prektes and lords had still been summoned personally, but the 
towns had each dected three deputies, an ecdesioatic, a ndbk 
and a burgess. 

At the estates of 1484 there seems to have been universal 
and direct suffrage for all the three orders. But the roturiers 
of the country districts could not in practice avail themselves 
of this power; so the country communities and small towns 
spontaneously elected ddegates to r^esent them at the elec- 
toral assembly. Thus a system of indirect election arose for 
the third estate which became confirmed and subsequently con- 
tinued to be used. To a certain extent there were sometimes 
more than two degrees in the suSrage; the ddegates noodnated 
by the country communities would g^er together with 
dectors chosen by the ndghbouring little town, and appoint 
with them new delegates td represent them at the d^oral 
assembly of the baiUiage, This ultimately became the system. 
For the dergy and nobles the suffrage remained direct; but as 
a rule only such ecdesiastics were admitted to the assembly 
of xht baiUiage as possessed a benefice, and only such lords as 
had a fief. 

The effective powers of the Smtea-Generd likewise varied in 
the course of time. In the X4th century they were actually 
great. The king could not, in theory, levy general taxation. 
Even in the povinces attached to the domain of the Crown, he 
could only levy it where he bad retained the heaUe jmtke 
over the inhabitants, but not on the subjects of lords ^ving 
the havAe justice. The privileged towns had generally rig^t 
of taxing themsdves. In order to obtain general taxes, the 
king had to obtain the consent of the ky and eodesiastical Jordt 
and of the towns; this amounted to obtaining the authorization 
of the States-General, which only granted these subsidies 
temporarily for a fairly short period. The result was that th^ 
were summoned fairly frequently and that their power over tiie 
Crown might be considerable. 

But in the second half of the Z4th century certain royal taxes 
levied throughout the whole of the domain of the Crown, tended 
to become permanent, and independent of the vote of the estates. 
This sprang from many causes, but from one in particular; tiie 
Crown endeavoured by transforming, and changmg the inature 
of the feudal aid to levy a gen^ tax by rigb^ cm its 
own authority, in such cases as tliose in whidi a loid bould 
demind leucU aid from his vassals. For instance k ms in 
this way that the necessary taxes wero raked for twenty* yeairs 
to pay the ransom of SLing John without^ vote of the Statesr 
Genem, although tiiey met several timee dur^ Ilk 
Custom confined tbk tendency. Thus duringitiM aeobnd.hidf 
of the Z3lih century the (^ief taxes, the ladk; aids emdiMUe 
becanis definitely perxnanent >lor the benefiiHof the 
jometimeli by the formal consent eff tiio^Smiai-^Qeiieni^ 
in 145} in m muie of the aids^ The Icritioti periods of tfih 
Hunked Years' Wforhad kehn favouratik^) the StaM-GeikiaL 
though at tbeifrice df great aacrifieesi Uhder the taiga af 
King John they had had lor i few yens, from ^^55 
not only the. voting, but through! their oan u as wari fr; tiia 
admiaismntioii of and ' jurkdittfea dyer the’ ilaxam the 
first katf of tim reign of Chaiks Vlt. they had heeia^simpzmild 
jlmost; emy, year and vo«ed>iimdk8«s >iAiid 

when the strugg^ wwicktr they renommed^ through wsariails 
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and a longing for peace^ their most precious right, the power 
of the purse. 

At the estates of 1484, however, after the death of Louis XL, 
there was a kind of av^ening. The deputies of the three orders 
united their efforts in perfect harmony in the hope of regaining 
the rigjht of periodic^ sanctioning taxation. They voted 
the taiUe lot two ye^ only, at the same time reducing it 
to the amount whidi it had reached at the end of the reign of 
Qiarles Vll. Tliey even demanded, and obtained, the promise 
of the Crown that they should be summoned again before the 
expiry of the two years. But the promise was not kept, and 
we do not find the States-General summoned again tiU 1560. 
There was then a first interruption of 76 years in the work^ 
of the institution, while the absolute monarchjr was establishing 
itself. But there was a revival of its actmty in the second 
haH of the i6th century caused by the scarcity of money and 
the quarrels and wars of religion. The estates of Orleans m 
1560, followed by those of Pontoise m 1561, and those of Blois 
in 1576 and 1588, were most remarkable for the wisdom, coura^ 
and ^urts of the deputies, but on the whole were lacking m 
^ect. Those of Z588 were ended on a regular d'Stat effected 
by Henry III., and the States summon^ by the Leape, which 
sat in Paris in 1593 and whose chief object was to elect a Catholic 
king, were not a sucem. The States-General ag^ain met in Paris 
in 16x4, on the occasion of the disturbances which followed the 
death of Henry IV.; but though their minutes bear witness to 
their sentiments of exalted patriotism, the dissensions between 
the three orders rendered them weak and they were dissolved 
before having completed their work, not to be summoned again 
tffl 1789. 

As to the question whether the States-General formed one 
or three chambers for the purposes of their working, from tiie 
constitutional point of view the point was never decided. 
What the king required was to have the consent, the resolution 
of the three estates of the realm; it was In reality of little impor- 
tance to him whether their resolutions expressed themselves m 
common or sepaiatdy. At the States-^eral of 1484 the 
elections were ir^e in cordon for the three orders, and the 
deputies also aarrived at their resolutions in common. But after 
1560 the rule was that each order should deliberate separately; 
the royal declaration of the 33rd of June 1789 even stated that 
they formed three distinct chaml^rs. But Necker’s report 
to the du m according to which the convocation of 1789 
was decided, said (as did the declaration of the 33rd of June), 
that on matters of common interest the deputies of the three 
orders could deliberate together,^ if each of the others deci^ 
by a separate vote in favour of this, and if the king consented. 

The working of the States-General led to an almost exclusive 
system of deliberation by oomraittee, as we should say nowa- 
^ys4 There were, it is true, solemn general sessions, cdled 
simas ftfjrcfsx, because the l^g presided; but at these there 
wias no discussion.^ At the first, the king or his chancellor 
annemnoBd the object of the convocation, and set forth the 
demands or questkms put to them b3r the (Sown; at the other 
royal sessions eadi older made known its answers or observations 
by the mouth of an erefsuf elected for the purpose. But almost 
all useful work was done in sections, among which the depu- 
ties of eteh mder were divided. At the estates of 1484 they 
imt divided mto sik naiidns or sections, corresponding to the 
eSaLjAMith then existing. Subsequently die deputies belong- 
fijTvm Itte same ^ouoemement fomned a group or bureau for 
dnib^fadbg and voting purp^. Certain questians^ however, 
were dbattBed 1^ dmded m full assembly; sometiines, too, 
the estates ^minated ootfimissaries m eoual numbers for each 
order. 'Bnt .]h the anoint Statefr-General there was never any 
personal votej The unit rquesented for eadi of the three 
nrdto was the or sMchmssk and each haiSiage had 

^ vote, the. majority of the deputies of the haiUiage deciding 
id what way this votn should be given. At the estates of the 
adth^Mitaiy voting mil by fjouvomdments^ each gomerwemo/ti 
havmg ode vot^ hut tiia majority of the ^tMtges c ompo s i ng 
tht gimmnmmi decidod how it jhould begiveiiv 


The States-General, when they gave counsel, had in theory 
only a consultative faculty, They had the power of grantir^ 
subsidies, which was the chief and ordinary cause of then 
convocation. But it had come to be a consent with which the 
king could dispense. We have seen how permanent taxation 
bec^e established. In the i6th century, however, the estates 
again claimed that their consent was necessary for the establish- 
ment of new taxation, and, on the whole, the facts seem to be 
in favour of this vfcwat the time. But in the course of the £7th 
century the principle gained recognition that the king could 
tax on his own sole authority. 'Dius were established in^the 
second half of the 17th century, and in the x8th, the direct 
taxes of the eapitoHon and of the dixihne or tdngUhne, and 
many indirect taxes. It was sufficient for the law creating them 
to be registered by the cours des aides and the patlements. 
It was only in 1787 that the farlement of Paris declared that 
it could not register the new taxes, the land-tax and stamp- 
duty {subvemiim territmde and du HnUfte), as they did 
not know whether they would be submitted to by the country, 
and that the consent of the representatives of the tax-payers 
must be asked. 

The States-General had legally no share in the legislative 
power, which ^longed to the king alone. The States of Blois 
demanded, it is true in 1576, that he should be bound to turn 
into law any proposition voted m identical terms by each of the 
three orders; but the king would not grant this demand, which 
would not even have left him a right of veto. In practice, 
however, the States-(kneral contributed largely to legislation. 
Those who sat in them had at all times the right of presenting 
oomplaints {doUances), requests and petitions to the king; in 
this, indeed, consisted their sole initiative. ^ They were usually 
answered by an ordommu, and it is chiefly through these 
that we are acquainted with the activity of the estates of the 
Z4th and X5th centuries. In the latest form, and from the 
estates of X484 onwards, this was done b^ a new and spedal pro- 
cedure. The Slates had become an entmly elective assembly, 
and at the elections (at each step of the election if them were 
several) the electon drew up a cohdef its ddUmces (statement 
of grievances) which they requested the deputies to present ; 
this even appeared to be the most important feature of an 
election. The deputies of each cider in every bailliage also 
brought with tiiem a eakier des doUanees, which was arrived at, 
for the third estate, by a combination of the statements drawn 
up by the primary or secondary electors. ^ the assembly 
of the estates the ecMers of the haiUiages were inoorpomted into 
a cMer for each gouvemment, and these agahi into a eediier 
gMral or general statement^ which wfeu presented to Ihe king, 
and which he answered in hu council When the three orders 
deliberated in common, as m 1484, there was only one cMer 
gMral; when they deiibeinted aepmUfy, there were three, 
one for each order. The drawing lip of the eakter gMral was 
looked upon as the main business (le grand amtA of tfaoiesBum. 

By t& means the Btates^General fumishod the material 
for numerous ordonnances, tiiough the king did notalwayBndopt 
the p^ositions conla&ied an the eakien^ and often modifira 
them in foimmg them xnltt an These latter were 

the ordonnanees^ de riferm (reforming or^aaiioes)^ txeataig 
of the most varied subjects^ aceonding to the demands of the 
cdkiers. They were not« howevhr, lor tlm most part vety^ 
observed. The last of ^ ty|M was the grande ^ordonnance of 
1609 (Cade Miekuu) drawn tip in ac^ordanoe with bf 

16x4 and with the observations of various assemUidi of notables 
wbi^ followed. Ihem.^ , ; : 

The Skates-Gaieral had, honaevto, peculiar powerwMc^^ 
reoomiiaed^ but was> of a kind^ftfaat could not often be >exat* 
cised; it was whaK m%ht be called a oons^ power. The 
anefent public law cl Faaiiie centaxaed a number <ff>ftifes eaHed 
** thie fundamentaldawi^ef the realm'V^*5 /sais^ 
royaume), though most oi them werepmly euiitoinaxy ,; «hbl 
among them were the ftiks deternahing the succession to the 
Oown and Chose fodbUding tlm attenatibn 'of 
tho Crown. : The king, supiemi ^fikougb hh^ ^ wer mights bt, 
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lioould not abrogate, modify or infringe them. But it was 
admitted that he do so by the oonsent of the States- 
General* Ibe S^tes <Muld ^hre the king a dispensation from a 
fundamental law in a given mstanoe; they could even, in agree- 
ment ^th the king, make new fundamental laws. The States 
of Blois of 1576 and 1588 offer entirely convincing precedents 
in this respect. It was universally recognized that in the event 
of the line of Hugh Capet becoming extinct, it would be the 
function of the States-General to elect a new king. 

The States-General of 1614 had been the last. A new con- 
vocation had indeed been announced to take place on the 
majority of Louis XIV., and letters were even issued in view of 
the elections, but this ended in nothing. Absolute monarchy 
was becoming definitely established, and was incompatible with 
the institution of the States-Gener^ Liberal minos, however, 
in the entourage of the duke of Burgundy, who were preparing 
a new plan of government in view of his accession to the throne, 
thought of reviving the institution. It figures in the projects 
of St Simon and F^nelon, though the latter would have prefened 
to begin with an ^sembly of non-elected notables. But though 
St Su^n was high in the favour of the reg^t Orleans, the 
States were not summoned at the deatli of Louis XIV. 

In 1789 they were summoned. They were preceded, as 
F^nelon had wished in former days, by an assembly oi notables 
in Z7879 which already displayed great independence. It was 
the refusal of the parlement of Pans to register the fiscal edicts 
submitted to the Notables whidi led to the convocation of the 
States-Genersd. The Notables, who had sat in 1787, were again 
summoned in 1788 to inquire into and fix the rules for the elec- 
tions and the procedure of the States. Necker, in the Mithoire 
which he submitted to the conseil du roi in December 1788, 
granted for these States the doublement du tiers, i.e. that the 
tliird estate should have a number of deputies equal to that 
of the deputies of the other two orders combined, this is what 
had happened previously in the few provinded assemblies 
created by Neoker during his first adminutration and in those 
created by an edict of 1787 for all the pesys d'ilections. But 
Necker’s report, as to the subject of deliberating separately 
{par ordre) or in common, simply referred to the ancient prin- 
ciples; and he seems also to have proposed to maintain the 
system of voting by bailUages. Now the doubling of the Hers 
could yield it no rc^ advantage umess the delibemtion was in 
common and the voting by individuals, and it was this question 
which from the 6th of May 1789 onwards was the subject of 
the separate deliberations and negotiations between the three 
orders. On the 13th of June the wird estate had arrived at a 
resolution to examine and settle in common the powers of the 
three orders, and invited to this common work those of the 
deigy and nobles. Certain of the latter and the majoritjr of 
the deKgy pined the Hers, and on the Z7th of June it amved 
at the obk^ted decision by whidi i;: affirmed die prin<^ 
of the national supremacy residing in the mass of the notioit; 
the deputies, without any distinction of order, constitated a 
national assembly, which assembly was called upon to regenerate 
France by giv^ hdr a constitution, while the royal pow 
<which in reality becamt provisional) could not native its 
Aoisions. The king tried to resist. In the^ sianee royak of 
die S3rd of June 1789, where he took the attitude of igranting 
a eheuie oetre^{u eonsliLtutioil granted of the rofol favour), he 
affirmed^ sul^ct to the ttadttional iliOiitadons^ the rkht of 
separate delitoation for the three orders, udiich constttatkmalfy 
lormed) three duunbers.; We know hour this move iwled; soon 
.^at .pavt of the deputies of the nobles who still etood ap^ 
NatioOid.,^^ at the n^uest Of the kmg. The 
SteltsHGeneral had ee^ to exis^ having become the National 
Gfiiilidtiitot Assembfyi though it consisted of' the deputies 
^ted<ify''the oiMier.' • i , • 

> Bloot, Hkbire dee iMrgkirmtM (and M., 

Netherlsadii the convocsr 
, Sltates-'GfitpEal, qoiMfistmg of dolmtes from the 
estjitee, idatm fim abopt the middle of theasth 


century, under the rule of the dukes of Burgundy. The name 
was transferred, after the sepaxation of the northern Ketho^ 
lands from the Spanish dommions, to the reprOsenlatives 
elected by the seven sovereign provmdal estates for the general 
government of the United Xhpvinces. The States-Gehei^, in 
which the voting was by pro vinces-'^each province having one 
vote— was established from 1593 at the Hague. The States- 
General came to an end after the revolution in 1795, with the 
convocation of the National Assembly (March x, 1796). See 
Hollako (Hfir^y), The title of Staten^Germaal is, however, 
still borne by the Dutch parliament. (W« A. P.) 

STATES W TBM OHUfRCH, or Papal StatiIs (Ital. Stato 
ieilajChiesa, Stato Pontifico, Stato Romano, Stato BcdesidsHcO) 
Fr. Etats de lEglise, Pontificat Souoerain de Romer^ <}er. 
Kirchenstaat; in ecdesiasti(^ Latin often Patrimoniim StmeH 
Petri), that pi^on of central Italy which, previous to the unifica- 
tion of the kingdom, was under the direct government of the 
see of Rome, The territory stood in 1859 as in the aimexed 
table. 

With the exception of Benevento, surrounded by the Nea- 
politan province of Prindpato Ulteriore, and the small state 
of Pontecorvo, enclosed within the Terra di Lavm, the States 
of the Church formed a compact territory, bounded on the N.W. 
by the Lombardo-Venetian kingdom, on the N*E. by the Adriatic, 
on the S.E. by the kingdom of Naples, on the S.W. the 
Mediterranean, and on the W. by the grand-duchy of Tuscany 
and the duchy of Modena. On the Adriatic the coast extended 
X40 m. from the mouth of the Tronto (Truentus) to the 
southern mouth of the Fo, and on the lynbeniim S^ X30 m. 
from 4X® 30' to 42® 22' N. lat. 



Area in 
English sq. xn. 

Population 
in 1853 . 

Coxnarca ot Rome 

. Bologna 

S Ferrara 

J -, Forll 

M 1 Ravenna 

Utbino, with Pesaro . . . 

^.Iv^tetrl 

rAncona 

Macerata , 

Gamerino 

. Permo 

1 Ascoli 1 

^ Perugia 

rt / Spoleto 

V Rieti ....... 

5 Viterbo 

^ Orvieto , 

avltA Vecchia .... 
Frosinone, with Pontecorvo . 
(Benevento 

175»-8 
• *359^ 

7 OV 5 

*4*4-6 

57*-J 

a 4 r 8 

8950 

320 ^ 

3337 

4763 

*555*5 

**73*9 

53*7 

■SSI 

580-0 
739‘9 . 
6*-3 , 

326,500 

375»63X 

«44.5a4 

**8,433 

* 75.994 

*57.75* 

62,013 

*76419 

*43.*<>4 

4*.99* 

110,321 

9t,9*6 

*34433 

I35.W9 

73.683 

so.yoi^ 

, jm -- 

s 6 , 000*8 • 

3.M4i7S8 


The divisions shown above were adapted oh the asOt 'Oi 
December 1^, the legations being rated by a earffiiuS^an 4 ^tlio 
ddegationabya pvdto. l^evmusly thoievmdtitriM 
recognized wtofiai Latium, the Marittkaa’ (m add 

Campa^, the patrimoi^ of Saint Peter, ttte dddiy hlOsitro, 
the Orvtetlmo, the Sabina, Umbria, the PMgko, the Mardh of 
Ancona, Romagna^ the Bolognese, the Fbrrarate^ and the 
duchies of Benevetitoiasid of PcxitOcarvo. The former papOi 
teisitorim* axe nnw oommM within the ItaSan provinces^of 
Bologna, Fbrara, BerM^ Jlaveena, Peiaro and Urbino, Axicote%^ 
Macmt%A8cdfr*Pioeno, Perugia, Rome aikdBaaeimkrt^ 


The quMtten of > the origin 0^ the tenitiMid jnilidlotSm of itte 
pope U tmte 4 »wfidw Papacy* With tha masai and aoeteiiiaWoal 
decay of the japa^. In the: .9th sad. xoth;aeatnxtes{iqaeli^>fli 


decay of tho Mpacy. In the: .9th sat 
tefftltorial autioonty slip^ from its 
the.ixdbrioeiitiffyvite irate 
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olTbiCsiiy.rthaff^M wssAa^ toteydalmitoMw tsoitottei 
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of great value. By the capitulation of Neuss (1201) the emperor 
Otro IV. recognized the papal authority over the whole tract from 
Radicofani in Tuscany to the pass of Ceperano on the Neapolitan 
frontier— the eocarchate of Ravenna, the Pentapolis, the March of 
Ancona, the bishcnpric of Spoleto, Matilda's personal estates, and the 
countship of Brittenoro; but a good deal of the territory thus 
described remained for centuries an object of ambition only on the 
part of the popes. The actual annexation of Ravenna, Ancbna, 
Bokigua, Ferrara, &c., dates from the i6th century, llie States 
of the Church were of course submerged for a time by the ground- 
swell of the French Revolution, but they appeared again in 1B14. 
In 1840 thenr received a constitution. On the formation of the king- 
dom of Italy in i860 they were reduced to the Comarca of Rome, 
the lection of Velletii, and the three delegations of Viterbo, CivitA 
Vecchia and FTosinone; and in 1870 they disappeared from the 
political map of Europe. (See Italy i History.) 

STATE mikU, in English law, a name which primarily 
denotes all trials relating to offences against the state, but in 
practice is often used of cases illustrative of the law relating 
to state offmers or of international or constitutional law. The 
first cbllection of accounts of state trials was published in 7719 
in four volumes. Although without an editor's name, it appears 
that Thomas Salmon (1679-1767), an historical and geographical 
writer, was responsible for the collection. A second edition, 
increased to six volumes, under the editorship of Sollom Eml)m 
(1697-1754), appewed in 1730. This edition contained a 
lengthy preface critically surveying the condition of English 
law at the time. A third edition appeared in 1742, in eight 
volumes, the seventh, and eighth volumes having been added 
in 1835. Ninth and tenth volumes were added in 1766, and 
a fourth edition, comprising ten volumes, with the trials arranged 
ctffonologically, was published the same year. A fifth edition, 
originated by William Cobbett, but edited by Thomas Bayly 
Howell (1768-1815) and known as Cobbetfs Complete Collection 
of State Trials, was published between 1809 and 1826. This 
edition is in thirty-tl^ee volumes,* twenty-one of them, giving 
the more important state trials down to 1781, were edited by 
T. B. Howell, and remaining volumes, bringing the trials 
down to 1820, by his son Thomas Jones Howell (d. 1858). A 
new series, under the direction of a parliamentaiy committee, 
was projected in 1885, object of bringing the trials 

down to a later date. Eight volumes were published in 1888- 
1898, bringing the work down to 1858. The first three of these 
were edited by Sir J. Macdonell, the remaining five by T. E. P. 
Wallis. Selections have also been edited by H. L. Stephen 
and others. The trials are invaluable, not only for their 
r^orts of criminal cases, in which the whole course of criminal 
procedure and evidence may be traced, but for their historical 
information. 

STATICS (from Gr. root oTa-> stand, or cause to stand), the 
brandi of mechanics which discusses the conditions of rest or 
equiHbriym of forces (see Mechanics). 

8TAT1DHERY, a term embracing all the various articles 
sold by " stationers,” who were originally booksellers having 
** stations ” or stands in markets, near churches or other build- 
ings for the sale of their goods (see Booxseluno ior the further 
history dl the word). The stationers were farmed into a gild 
in X403, the Livery Company not being incorporated till 15^6. 
Atf the hall of the company in London, “ Stationers' H^,” 
iahept a book for the registration of copyrights (see Copyright). 
The “ Stationery O^e ” b a British government department 
which supplies stationery to pariiament and the government 
offices and generally controb the printii^ recpiired by them. 

/ Und^ . the n^e of stationery are now inckided all writii^ 
mMeriejb and implements, together with the, numerous i^p£ 
ances of IkO ideak and of mercantile and commercial offices. 

The prifiolpat arttolos and operations of the stationenr trade 
are dealt witlt^^aiider such heiMli^ as BoOKsiNDmo ; Copyiko 
IftAcmMin } Imy Lsthoorafry ; ; Pen ; and Pencil. 

STATIOIIS OF ira CROSS, a series of 14 pictures or images 
representing the dcbhig scenes in the ^^sion of Christ, Vb. 
(];>,tbh^^demnatioh Pilate, (a) the rec^tion of tlb cross, 
(3) Chnst’s Arst fan, (4) the meeting with His mother, (5) Simon 
i C3rime oanyiiig the (6) Veronica wqnng the face of 


Jesus, (7) the. second fall, (8) the exhortation to the women of 
Jerusalem, (9) the third fall, (10) the stripping of the clothes, 
(ii) the crucifixion, (la) the death, (13) the descent from the 
cross, (14) the burial. Sometimes a 15th— the finding of the 
cross by Helena— is added; on the other hand, in the diocese 
of Vienna, the stations were at the end of the i8th cen- 
tury reduced to eleven. They form a very popular item in 
Roman Catholic devotion. The representations are usually 
ranged round the church; sometimes they are found in the 
open air, especially on the ascent to some elevated church or 
shrine. • 

The devotion began among the Franciscans, who, as the 
guardians of the holy places in Jerusalem, sought by thb means 
to enable Christians to make a pilgrimage at least in spirit. 
Pope Innocent XII. in 1694 declared that the indulgences 
granted for visiting Palestine might be gained by members of 
the order who, simply visiting the stations of the cross wherever 
repr^ented, exercbed a devout meditation as they passed from 
station to station. These indulgences were extended by Bene- 
dict XIII. in 1726 to all the faithful, and Clement XII. five 
years later granted the privilege to churches other than Francis- 
can, provided the stations were erected by a Franciscan. In 
1857 the Roman Catholic bishops in England received faculties, 
renewed quinquenially, permitting them to erect the stations 
with the accompanjfing indulgences, and they often delegate 
this faculty to priests. 

STATISTICS. The word “statbtic” is derived from the 
Latin status, which, in the middle ages, had come to mean a 
“ state '* in the political sense. “ Statistic,” therefore, originally 
denoted mquiries into the condition of a state. Since the 
i8th centuT)’ the denotation of the word has been extended, 
while at the same time its scope has become more definite, 
and may now be said, for all practical purposes, to be fixed. 

History . — The origin of what b now known as “ statistics 
(Ger. die Statisiik; Ft, la stoHstique; Ital. statisHca) can onh^ 
be referred to briefly here. As human societies became more 
and more highly oiganized, there can be no doubt that a very 
considerable body of official statbtics must have come into 
existence, and been constantly used by statesmen, solely with a 
view to adminbtration. The Romans were careful to obtain 
accurate information regarding the resources of the state, and 
they appear to have taken the census with a regularity which 
has hardly been surpassed in modem times. 

^tbtics, or rather the material for statbUcs, therefore 
exbted at a very early period, but it was not until within the 
last three centuries that systematic use of the information 
available began to be made for purposes of imrestigation and 
not of mere adminbtration. A volume compiled by Francesco 
Sansovino, entitled Dd Governo tt amminisiraationi di dwmi 
regni et republiche, waa printed in Venice and bears the date 
1583. Other worlu of a similar kirid were published towards 
the end of the i6th century in Italy and France. Works on 
state adminbtration and finance continued to be published 
during the first half of the 17th century, and the tendency 
to employ figures, which were hardly used at all by Sansovino, 
became more marked, especially in England, where the facts 
connected with “bills of mortality” had begun to attract 
attention. 

G. Achenwall b usually credited with beiiig the first to use the 
word “ statbtics,'^ but statbtics, in the modem sense of the word, 
did not really come into existence until the publication (1761) by 
J. P. Sussr^h, a Prussian clergyman, of a work entitled 
Die goUUdie Ordnuf^-in den Verdnderungen des meHsefUiMn 
Geschleckis aus der Geburt, dem Tode, dot Fortpfiemung 
dessdben mnesen. In thb book a systematio atteinpt wSa made 
to make use of a class of icurts up tb that time had been 
regarded as belonging to “political arithmetic,” under' whkh 
description some of the mostemportant problems^of what modem 
writers term “ vital sti^Btics ” had been studied, e^)ejBia% in 
England. Susmtikh ba 4 airived at a perception of file 
tage of studying What'Quetelet snlbequetitily terined^&6'“ Wri 
of large ntrmbeek^ He conffiined the method 
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statistics ’* with that of the ** political i^ithmeticians/’ who had 
confined themselves to iiiivesti^ations into the facts regarding 
mortality and a few other similar subjects^ without much 
attempt at generalizing from them. ^ 

Political arithmetic had come into existence in England 
in the middle of the 17th century. The earliest example 
of this class of investigation is the work of Captain John 
Graunt of London^ entitled Natural and Political Annotor 
Hons made upm the Bills of Mortality, which was ^t published 
in x666. This remarkable work^ which dealt with mortality 
in J^ndon only, ran through many editions, and the line of 
inquiry it suggested was followed up by various other writers, 
of whom the most distinguished was Sir William Petty, who 
published in 1683 his Five Essays in Pdttical Ariihmetick. 
Other writers, of whom Halley, the celebrated mathematician 
and astronomer, was one, entered on similar investigations, 
and during the greater part of the z8th century the number of 
persons who devoted themselves to arithmetical ** inquiries 
into problems of the class now known as statistical was steadily 
increasing. Much attention was given to the construction 
of tables of mortality. Attempts were also made to deal 
with figures as the basis of political and fiscal discussion by 
Arthur Young, Hume and other historical writers, as well as by 
the two Mirabeaus. 

It is now necessary to return to Sussmilch, who, as alr^y 
mentioned, endeavoured to form a general ^eory of society, 
based on what were then termed ** arithmetical premises. 
In modern language, he made use of (]^uandtative aggregate- 
observation as an instrument of social inquiry. It is true he 
did not enter on his investigation with an ** open mind.” He 
desired to support a foregone conclusion, as the title of his work 
shows. But nevertheless his work was a most valuable one, since 
it pointed out a road which others who had no desire to procure 
evidence in favour of a particular system of thought were not 
slow to follow. Although for many years after the appear- 
ance of Siissmilch’s book there was a good deal of resistance 
to the introduction of ** arithmetic ” as the coadjutor of moral 
and political mvestigations, yet, practically there was a tadt 
admission of the usefulness cd figures, even by the chiefs of the so> 
called “ descriptive ” school. On the other hand, Sussmilch’s suc- 
cess was the origin of a ** mathematical ” school of statisticians, 
some of whom carried their enthusiasm for figures so far 
that they refused to allow any place for mere ” descriptions ” 
at all. These two schools have now coalesced, each admitting 
the importance of the point of view urged by ^e other. They 
were, however, still perceptibly distinct even as late as 1850, and 
the ignorant hostility with which many people evem among the 
cultivated dosses still reprd statistical mquiries into the nature 
of human society may be regarded as a survival of the much 
stronger feeling which show^ itself among ” orthodox ” pro- 
fessors of law an 1 economics on the publication of Sfissmiich’s 
treatise. 

To the impulse given by the great Belgian, Quetdet, be 
attributed the foundation in x8^ of the Statistical Society of 
London, a body which, thou^ it has contributed little to the 
theory of statistics, has haa a considerable influence on the 
practical work of carrying out statistical investigations in 
the United Kingdom and dsewhere. Quetdet was above 
all things an exponent of the " laws of large numbers.” He 
was especudly fasdnated with the tendency to relative^ con- 
stancy of magnitude displayed by the figures of m<pl statistics, 
especially those of crime, which inspiM him with a certain 
degree of pessimism* His conception of an avera|p man 
(I'Aamm^ifioymJandhis disquisitionon the ” curve of posstlAiQ^” 
were most important conetrmtions to the technical devdopmisnt 
el the statistical mediod. 

The influence exerdsed by Quetekt on the devekmnlent 
ef statistics is dearly seen Irm the fact that, though there is 
8^ considerable controversy among statiittidstti, the old 
controversy between the ^ deseriptive” and arithmetical 
acihools has disappeared, or peilieps we should say has been 
tranilebned into a discussion of snother kindi the questiiin now 


at issue being whether there is a science of statistics as well as 
a Statistical method. It is true that a few books were pul^hed 
betwm 1830 and 1850 in which the politico-geogra^iiCal 
descriprion oi a country is spoken of as ” statistics,’’ vduch is 
thus distinguished from ” poHtical arithmetic.” The title of 
Knies’s great work, Die StaHsiik als itUfStandige Wissetssekaft 
(Cassd, 1850), is espcdally noteworthy as showing that the 
nature of the controversy was changing. Knies claimed 
'^at the really ”sdentific” portion of statistics cot^ted of 
the fibres employed. As Haushofer says, ” his stmting-point 
is pohtical arithmetic*” 

Some eminent statisticians of the latter half of the X9th 
century accepted the view of Knies, but the majority ci mod^n 
writers on the theory of statistics, esp^ally in Germany, have 
adqpted a slightly different standpoint, according ’to which 
statistics is at once a science relati^ to the social life of iliah 
and a method of imestigalum applicable to all sciences. Hus 
view was ably maintained by von Mayr, Haushofer, Giibei|^io 
and Block, whose views, published fifteen to twenty years More 
the dose di last century, still substantially represent the opinkins 
held by the majority of statisticians in Germany, and probably 
on the European continent* In France, however, several writers 
of importance have recently published works on the subject 
in which, in spite of the influence of M. Block, the claim of 
statistics to be considered as an independent sodologicalsdence 
has been rejected. There has been little systematic exposition 
of the subject in the United Kingdom. Isolated dicta have been 
furnished by authorities on the practice of statistics, sudi as 
the late Dr W. A. Guy, Professor J. K. Ingrain, Sir Rawson W. 
Rawson, Sir Robert Giffen and others. Pressor Foxwell has 
lectured on statistics at University College, I/mdon. The 
most important English work dealing with the matter is that 
of Mr A. L. Bowley. His volume, Elements of Statisties (first 
published m 1901), is intended as a practical handbook for 
teaching the principles on whidi s^tistics should be handled. 
The nature of Mr Bowley’s book is, indeed, an indication 
of the fact that in the United Kingdom the study of statistics 
has been, in the main, of a practical character, the in- 
vestigation of the theoretical basis of the statistical method 
attracting little interest. On the other hand, numerous mono- 
graphs have been published by English writers on particular 
points connected with the technique cl statistical invest^tion, 
as was zuitural considering the exoellence of practiw use 
made of statistics in the United Kingdom. 

With regard to the few earlier mvasions of the donmin of 
theory attempted by English writers, it may be observed that 
the authorities above mentioned were not unanimous. ' Br 
Guy as well as Sir Rawson W. Rawson both daim that statistic 
is to be regarded as an independent science, apart fromsodolegy, 
while Professor Ingram muntained that statistics cannot 
occupy a position co-ordinate with that of sodolQgy, and 
that they ” constitute only one of the aids or ad^icuk 
of sdence.” Sir Robert Giffen has also expressed himself 
adversely to the continental doctrine that there is an in- 
dependent science of statistics, and this opinion appears to 
be the correct one, but, as Dr Guy and Sir l&wson W. BawsOn 
had thesu|mort of the great body of systematic teadung emanat- 
ing from wtii^ished continental statisticians fei simpcnt of 
thebr view, vdiile their opponents have so far only the ehiter 
dicta of a lew eminent men to rely upon, it appears needful to 
examine dosely the views held by the continental authorities, 
and tiie mmtnds on which they are based. ' 

The cterest and shortest dkdinitkm of the sdence of statilriics 
as thus conceived Is that of M. Block, Wbo describes it as ” la 
sdence de lliomme vivant en sod^td ^ tnnt qu’elle petit fltrb 
exprimie parf les chiffres.” He propose! to gm a new >fauiie 
to the btandi of study thus dimed, namely " detniai^^ 
Von Ifoyr’s definition is longer. Be defixiea thO'^ilMSMioal 
fdenoe as & systematiedie Darkgong und EiMfitnig ifer 
thatliiMidien Voigange^ d]e8sn <iidi>e^ 

OeseMdesgesellschaltlufliinnieiisdihchenlJii^bMW 
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ai^d explanation of actual events^ and of the laws of man’s 
lodal life that may be deduced from these, on the basis of the 
quantitative observation of aggregates). Gabaglio’s view is 
practically id^tical with those adopted by von Mayr and Block, 
though it is differently expressed. He says ** statistics may be 
intezpretfid in an extended and in a restricted sense. In the 
fonner sense it is a niethod, in the latter a science^ As a 
science it studies the actual social-political order by means of 
mathenmtical induction.” Most German writers on the subject 
have endorsed the views of Block and von Mayr. Amon^ them 
may be mentioned ^ofessors J. Conrad, Lexis and Westeigaard, 
but Dr Augst Meiteen of Berlin, a second edition ^of whose 
GischichU, TheorieMnd Techtdk der Statistik was published in 
1903, makes a much less wide claim. In France opinions are 
divided. Professors Andr 4 Liesse and Fernand Faure and others 
accepting the view that statistics is essentially a method. 

This discussion regarding the nature of statistics is to a large 
extent a discussion about names. There is really no difference 
of opinion among statistical ei^rts as to the subject-matter of 
statistics, the only question being— Shall statistics be termed a 
sdeade as well as a method ? That there are some investigations 
in which statistical procedure is employed whidi certainly 
do not belong to the ^main of the supposed statistical science 
is generally Emitted. But, as already shown, an attempt has 
been made to claim that the phenomena of human society, or 
some part of those phenomena, constitute the subject-matter 
of an independent statistic^ science. It is not easy to see why 
this daim should be admitted. There is no reason either of 
convenience or logic why the use of a certain scientific method 
^uld be held to have created a science in one department of 
inqu^, while in others the said method is regarded merely as 
an aid in investigation carried on under the superintendence 
of a science already m existence. It is impossible to get over 
the. fact that in meteorology, medicine and other physical 
sciences statistical inquiries are plainly and obviously examples 
of the employment of a method, like microscopy, spectrum 
analysis, or the use of the telescope. Why should the fact of 
their employment in sociology be considered as authorising 
the classification of the phenomena thus dealt with to form a 
new science? . 

The most effective aigument put forward by the advocates 
of this view is thetassertion that; statistics are merely a conve- 
nient aid to infvestiigatian In the majority of sciences, but are the 
sole method of inquiry in tlie case of sociology. When, indeed, 
it is tested by refmnoe to ^e important class of social facts 
which are named economic, it becomes obvious that the argu- 
ment bre^s down. EconornicSiia a branch— the only scient&c- 
alty Oig^ized bmneh-^f sociology, and statistics are laigely 
used in it, but no one, so far as we areaware, has proposed to call 
economics a department of statistical science. 

. Although, however, the above considerations forbid the 
acceptance of the continental opinion that the study of man in 
the social state is identical with statistics, it must be admitted 
that without statistics the nature of human society could never 
become known. For society is an aggregate, or rather a congeries 
of aggregates. Not only that, but the individuals composing 
these afisgregates are not in juxtaposition, and what is, from the 
sociologioal point of view, the same ag^gate or organ of the 
** body politic ” is not always composed of &e same individuals. 
Constgocy of social form is maintained concurrently with the 
nili|gt?e^teosh'e icha^^ the collocation and identity of the 
partides composinp; form. A ** nation ” is really changed^ 
<ip . |ar . Ae indiyidtmls oomposing it are concerned, every 

moment ofv time by ike operation of the laws of population. 
But the iwtimif considered sociologically, remains the same 
in spitacf chaise m the partides cmnposing it, 

as ahmim.lbeingi isccmsioer^ person year by 

altbough ymM year the >paitides; foming his or her 
My are eoiiitanthr dcstri^. and imh particles substi- 

miM between the hfe of a human, heu% 

m»d of a must aotbs pressed too lar. 

Indfiid^ m several human communities »inore neaify 


resemble some of the lower forms of animal life than the more 
highly organized forms of animal existence. There are organ- 
isms which are fissiparous, and when cut in two form two fresh 
independent organisms, so diffused is the vitality of the original 
organism ; and the same phenomenon may be observed in regard 
to human communities, ‘ 

Now the only means whereby the grouping of the individuals 
forming a social organism can be ascertained, and the changes 
in the groups year by year observed, is the statistical method. 
Accordmgly the correct view seems to be that it is the function 
of ^ method to make perceptible facts regarding the cupsti- 
tution of society on which sociology is to base its condusions. It 
is not claimed, or ought not to be claimed, that statistical inves- 
tigation can supply ^ whole of the facts a knowledge of which 
will enable sociologists to form a correct theory of the social life 
of man. The statistieal method is essentially a mathematical 
procedure, attempting to give a quantitative expression to 
certain facts; and the resolution of differences of quality into 
differences of quantity has not yet lieen effected, even in chemical 
sdcnce. In sociological science the importance of differences 
of quality is enormous, and the effect of these differences on 
the conclusions to be drawn from figures is sometimes neglected, 
or insufficiently recognized, even by men of unquestionable 
ability and good faith. The majority of politicians, social 
” reformers ” and amateur handlers of statistics generally are in 
the habit of drawing the conclusions that seem good to them 
from such figures as they may obtain, merely by treating as 
homogeneous quantities which arc heterogeneous, and as com- 
parable quantities which are ^ not comparable. Even to the 
conscientious and intelligent inquirer tl^ difficulty of avoiding 
mistakes in using statistics prepared by other persons is very 
great. There are usually “pit-falls” even m the simplest 
statistical statement, the position and nature of which are known 
only to the persons who have actually handled what may be 
called the “ raw^material ” of the statistics in question; and in 
regard to complex statistical statements tlie ” outsider ” cannot 
be too careful to ascertain from those who compiled them as 
far as possible what are the points requiring elucidation. 

The StoHsHcd Method . — ^This method is a scientific procedure 
(i) whereby certain phenomena of aggregation not perceptible 
to the senses are rendered perceptible to the intellect, and (2) 
fumishix^ rules for the correct pexiormance of the quantitative 
observation of these phenomena. The class of phenomena of 
aggregation referred to includes only such phenomena as are 
too l^ge to be perceptible to the senses. It does not, s.g. 
include such plieimmena as axe the subject-matter of micro- 
scopy. Things which are very large are often quite as difficult 
to perceive as those which are very small. A familiar example 
of this is the difficulty which is sometimes experienced in finding 
the large names, as of countries or provinces, on a map. Cff 
course, the terms “ large,” “ too la^,” ” small ” and ” too 
small ” must be used with great caution, and with a clear com- 
prehension on the part of the person using them of the standard 
of measurement implied by fhe terms in each particul^ caste. 

and Integral Calculus .will maten^^assist the si^nt of statis- 
tics m attaining a gxasp of the principles on which standards 
of measurement should be formed* It is :not necessary that 
he should become acquainted with the ioakci4us itself, or even 
possess anything more than an elementary knowledge of mathe- 
matical science, but it is essential that lie should be fully con- 
scious of the fact that “large” and “small” quantities can 
only be so designated with propriety by reference to a common 
standard. It is necess^ tha/^ he should be acquainted 
with tihe theory of probability asj applied to statistical investi- 
gations, the ns^ of which is well set forth by Mr A. L. Bqwley 
FaetiXI. of his work, elrea^ referted to, and by othee wtii^. 
ViluaUe* instruction on tbkl technical) svihjtct can be obtained 
from monographs by ProfapNar F, Y* Eitewoith, Profesior Rad' 
Peairson, 2 ^ John Venn^s^Mr Udney Yule and many , other 
contributors to the TaemmHons ^af Athci Moyal, 

Jotmtal al ike Ra)^\SkMstioai Saciity^t!^^ 
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^ijwtrterly Jfmrnal of ^eonomiesi and similar publications in 
diffeteht countries. 

Sow^M whmes StoHsHcs art Derived,— -The term "statistics" 
in ths . concrete sense means systematic arrangements ot figures 
representmg " primary statistical quantities." A primary statis- 
tical quantity ib a number obtained trom numbers reipresenting 
phenomena, u^ith a view to enable an observer to perceive a certain 
other phenomenon related to the iormer as whole to parts. They 
represent either a phenomenon of existence at a given point ol time 
or a ^enomenon oi accretion during a g^ven period. As examples 
may he mentioned the number of deaths in a ^ven district during a 
given time, the number of pounds sterling received by the London & 
North Western railway during a given time, and the number 
of inches of rain " that fell at Greenwich during a given time. 
Other examples are the number of tons of pig<iron lying in a par- 
ticular store at a given date^ the number of persons residing {the 
term " residing " be specially defined) in a given territory at a 
mven date, and the number of pounds sterling representing the 
" private deposits " of the Bank of England at a given date. 

Primwy statistical quantities are the result of labours carried 
on either (A) by governments or (B) by individuals or public or 
private corporations. 

A. Government Statistics ,— A vast mass of statistical material 
of more or loss value comes into existence automatically in modem 
states in consequence of the ordinary administiative routine of 
departments. To this class belong the hiahly important statistical 
inmnnation published in England by the registrax-gcneral, the 
returns of pauperism issued by the local government board, the 
reports oi inspectors of prisons, factories, schools, and those of 
sanitary inspectors, as well as the reports of the commissioners of 
the customs, and the annual statements of trade and navigation 
prepared by the same officials. There are also the various returns 
compiled and issued by the board of trade, which is the body most 
nearly resembling the statistical bureaus with which most foreign 
governments are furnished. Most of the government departments 
publish some statistics for which they are solely responsible as 
regards both matter and form, and they are very jealous of thdr 
right to do so, a fact which is to some extent dctnmental to that 
uniformity as to dates and periods wliich should be the ideal of a 
well-organized system of statistics. Finally may be mentioned the 
very important set of statistical quantities known as the budget, 
and tlie statistics prepared and puDlished by the commissioners of 
inland revenue, by the post office, and by the national debt com- 
missioners. All these sets of primary statistical quantities arise 
out of the ordinary work of deportments oi the pnblic service. 
Many of them have been in existence, in some form or other, ever 
since a settled government tndsted in the country. There are 
records of customs receipts at London and other ports of the time 
of Edward 111.^ covering a period of many years^ which leave 
nothing to be desired in pmnt of precision and umfornuty. It may be 
added that many of these sets of figures are obtained in much the 
same form by all civilized governments, and that it is often possible 
to compare the figures relating to dificrent countries and thus obtain 
evidence as to the sociological phenomena of each, but in regard to 
others there are difforences which make comparison difficult. 

a. Besides being responsible for the issue of what may be called 
administration statsstios, all governments are in the habit of 
ordering from time to time special inquiries into special subjects 
of sntsrest, either to obtain additional information needful for 
administrative purposes, or, in countries possessed of representative 
institutions, to supply statistics asked for by parliaments . or con- 
greases. It is not necessary to refer particuUtfly to this class of 
statistical information, except in the case of the census. This is 
an inquiry of such |;[reat importance that it may be regarded as one 
of the regular administrative duties of governments, though as the 
census is only taken once in a series of years it must be mentioned 
under the head of occasional or apeciu inquiries undertaken by 
governments. In the United Kin^om the work is done by Ihe 
regirtracfr-genezal who are in office when the period for tak^ the 
census comes round. On tbs Continent the work is carried out 
by the statistical bureaus of each countxy-^xcrat France, where 
it is under the supervision of the rntnister of tbs interion The 
new regulations as to income-tax assessment and the new land 
taxes nm i fnrniBh the igovernment with much fresh iafoimaltion 
as to incomes ; and the census of > production ordered in the 
session of xqoy and already carried out as regards a inuiiibsr of 
trades wUl also bsiitaefuL ^ 

B. Ths )prxmaiy stattstical quantities for uffilch. individuals or. 
oorporations are re s po ns ible xoxy be divided into three oatefloriss: 

1 . iAmong thoso Whkh ara ecnnpiled;i» obedience . to the wr of 
tlmilaaid araiifcnsnoQnnts.'fiirnisM by municipal oorporationB, by 
the Bapkini England^ l 9 y raUway, gaB^^m banking, inanranoe 
and othor oompanies nmking returns ; to the .board, of trade, 
by hrades nxiiQtts, land by other boim which are obhged to melks 
retusBS .tw the 'oegxstcar of Itiendly soffietits. The > information 
thosobtailDsd is pubUshed in full by ttfae departnumta reoei^^ ft, 
andis>sUso inmisbed iby the oompanass themsdlves to theic pro* 

pcistora orfmembbrar' 

< s; lAn cenoCmoQS .mass of statistteal ttoformation is ’fondshed 


i voluntarily l!)y public companies in the reports ’and accounts 
whkh. in accordance with iMt articles of association;, are pre- 


sented to their proprietors at stated intervals. With these statistics 
ma 5 f be classed the figures furnished by the various tride associa- 


tions^ some of them of great importance, such as Lleyyd'^i, the 
London Stock Exchange, the British Iron Trade Association, the 
Xxmdon Com Exchange, the Institute of Bankers, tlie Institute 
of Actuaries, and other such bodies too numerous to mention. 

3 . There are cases in which individuals have devoted themselves 
with more at less success to obtaining original Statistics on special 
points. The great work done by Messrs Behm and Wagner' in 
arriving at an approximate estimate of the‘ population of the earth 
does not belong to this category, though its rasuits are feailly primary 
statistical quantities. Many of these results have not been arrived 
at by a direct process of enumeration at all, but by ingenious 
processes of inference. It need hardly be said that 4t is not easy 
for individuals to obtain tiie materials for any primary statistical 
quantity of importance, but it has been done in some eaSSs With 
success. The investigations of Mr Charles Booth into labour ‘and 
wages questions, carried out with care over many years, are a 
remarkable example of this, * * 

Offeratione Performed on Primary StaHsHcat ^antitie8,—^My 
a brief description of matters connected with the technique Of ^the 
statistical method can be given in this article. In order to forak 
statistics properly so called the primary srtatistical quantities musf 
be formed into tables, and in the feumation of these tables lies the 
art of the statistician. It is not a very difficult art when the 
principles relating to it have been properly grasped, but Ihosewho 
are unfamiliar with the subject are apt to underrate the difficulty 
of correctly practising it. 

Simple Tables . — The first thing to be done in the eoostracCfoh 
of a table is to form a clear idea of what the table is to Shbw,^and 
to express that idea in accurate language. This is a matter Whkli 
is often neglected, and it is a source of much waste of time ahd 
I occasionally of misapprehension to those who have to study the 
1 figures thus presented. No table ought to be considered complete 
I without a " heading " accurately describing its contents, and it is 
frequently necessary that such headings Should be rather ^long. It 
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has been said that " you can prove anything by statistics." This 
statement is, of course, absurd, taken absohitely, biit, ISfe most 
assertions which are widely believed, it has a smli of truth in it. 
If riiis popular saying ran ' you can prove any^ng by tables with 
slovenly and embigtious headings," it night be assentro to without 
hesitation. The false " statistioiU " facts which Obtain a hold oi 
the public mind may often be traced to some widely circulated 
table, to which, either from Stupidity or Carelessness, an erroneous 
or inaceurate " heading " has been affixed. 

A Statistical table in its simplest form consists of " primaries " 
representing phenomena of the same Class, but existing at difierent 


are usually added to it as an aid to its Comprehension. A 'table 
stating ibe number of persons residing in each county of England 
on a given day Of a given yCar, and also, in another column, the 
corresponding numbers for the same counties on the Corresponding 
day bt the tenth year subsequently, would be a simple tabtda^ 
statement of the general facts regarding the total populatic^tt 
those counties supplied by two BucO^ve censuses. Vinous 
I figures might, however, be added to it which would greatly add to 
its clearness. There migdit be columns ‘ showing the incrakse or 
decrease for each County and for the whble kingdom during thU 
ten years, and another column showing What proportion^ expressed 
in percentages, these increases or decreases bore to the figures for 
the earlier of thS two years. Then there might be two o61u«nns 
showing what proportions*' also expressed as percentages, the 
figures for each County bore in each year to the figures fcitf 
whole kingdom. The nme^lumn table thus reswthig would 
BtiH be simple, all the figures being* merely explicit asaeraoiui bf 
facts which are oontasined implicitly in the original primaries." 

Complea Todiss.— Suppose now we have another table pttdasity 
similar in form to the first, and also relating to the Comities 
England, but giving ithe Bombor of houses existing in eadi of them 
at the same two dates. A combination of rim two wouSd form a 
complex table, and an appUoation of the processes of aririlxnetie 
would/make evident aiauaroer of frerii facts, all of which #ould be 
, implied in the table: bnt wbttld not be obvious tb' most' people until 
ea^kitlyatamd. ,1 

^e technical woricofthe statistkian oonsUti largely inbperaridns 
of which the prooessei jinit referred to are types* 
PvoporHens,r-*^tha most usual and the best iiaode of exprsstte 
the proporliion borne one statistioat quantity to sho^w it to 
state it as a pevoeBtagii, In some cases anodrer method^O Adopted, 
vkilhAt^ Ma^thepiom^nin the foriii’" one In so ri^r 
This m^od' is ^irei^erimy aibad one, and its use ChUifid *1^ ois* 
couragod at'^ttUrii as> possible, fihe ckkri reason bribg 
Chan^^ portion of 'this Idttd of proportionail flginU beoemes^^rexc^ 
or test inwsrae^; and not diieeriy, an the phenonMn^ll^Mtaifits 
increases or diminishes. -• 

' • 'riiMrsmi^<*4reunM'-4ir wans lara ifor ! ^ststiBtleit^’^' p<a jip6se s ' 
liMdtd^’il»totrdw>^olaSles, tithe ioaithmaUad' ^ 
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arithiaetical mean is the sum of all the members forming the series 
of figures under consideration divided by their number, without 
referenpe to their u/fiighi or relative importance among themselves. 
A wei^ted mean is the sum of such figures divided by their 
number, with due allowance made for their weight. An example 
will make tUs clear, and the simplest example is taken from a 
class of statistical quantities of a peculiar kind, viz. prioe.^ The 
price of a given article is the approximate mathematical expression 
of the ratm, in terms of money, at which exchanges of the article 
for money were actually made at or about a given hour on a given 
day. A quoioHon of price such as appears in a daily price list is, 
if titiere has been much fluctuation, only a very rough guide to the 
actual rates of exchange that have boon the b^s of the successive 
bargains making up the day’s business. But lot us suppose that 
the closing price ea^ day may be accepted as a fair representative 
of the day’s transactions, and let us further suppose that we desire 
to obtain the average price for thidy days* Now, the sum of the 
prices in question divided by thirty would be the arithmetical 
mqan, and its weak point would bo that it made no allowance for 
the fact that the business done on some days is much larger than 
that done on others; in other words, it treats them as being all of 
equal weight. Now if, as is actually the case in some markets, 
we have a daily account of the total quantities sold we can weight 
the members accurately, and can then obtain their weighted mean. 
There are cases in which the careless use of arithmetical moans 
misleads the student of the social organism seriously. It is often 
comparatively easy to obtain arithmetical means, but difiicult to 
obtam weighted means. Inferences based on the former class 
of average should be subjected to the most rigid investigation. 

There are many methods of weighting averages; for descriptions 
of these statistical processes the reader must be referred to the works 
on the technioue of statistics. In ch. v. of Mr Bowley's volume 
the subject is dealt with in a manner suitable for students. 

Before dosing this short survey of the very important subject of 
averages or means, it is needful to discuss bnefly the nature of the 
phenomena which they may safely be regarded as indicating, when 
mey have been properly obtained. Given a weighted moan of a 
series of numbers referring to no matter what phenomenon, it is 
obvious that the value of the mean as a type of the whole series will 
depend entirely on the extent of divergence from it of the members of 
the series as a oody. If we are told that there are in a certain district 
looo men. and that their average height is 5 ft. 8 in., and are told 
nothing zurther about them, we can make various hypotheses 
as to me structure of this body from the point of view ol height. 
It is possible that they may consist of a rather large number of 
men about 6 ft. hi^, and a great many about 5 ft. 5 in. Or t^ 
proportions of relatively tall and short men may be reversed, that 
IS, there may be a rather largo number of men about 5 ft. 4 in., 
and a moderate number of men about 5 ft. 1 z in. It is also possible 
that there may be very few men whose height is exactly 3 it. 8 in., 
and that the bulk of tne whole body consists of two large groups — 
one of giants and the other of dwarfs. Lastly, it is possible that 
5 ft. 8 m. may really give a fair idea of the height of the majority 
of the men, which it would do if (say) 660 of them were within an 
inch of that height, either by excess or deficiency, while of the re- 
mainder one hau were all awve 5 ft. 9 in. and the other half all 
below 5 ft. 7 ^ This latter supposition would most likely be 
found >to be approximately correct if the men belonged to a race 
whose.average height was s ft. 8 in., and if they had been collocted 
by chance. The extent of the divergonoe of the items composing 
an average from the average itself may be accurately measured 
and exprrased in percentages of the average, the aJgobraic signs + 
azid being employed to indicate the direction 01 the variation 
from the mean. An average may, therefore, advantageously be 
supplemented : (x) by a figure showing what proportion of the 
members from which it is derived difiers from the average by a 
relatively aznall quantity, «nd (2) by figures showing the maximum 
and znii^um deviations from the average. The meaning of the 
term relatively small ** must be conridered independently in each 
investigation, duller remarks on averages will be found in the 
works mentioned at the conclusion of this article. 

PriMs.^Reference has already been made to the peculiar class 
of ata^tical quantities known as prices* Prices in their widest 
seam include all figures expressing ratios of exchange. In modem 
SQcifig the terms of exchange are always expressed in money, and 
UM for which money is exchange are : (i) concrete entities 
with physical attributes, such as iron or wheat; (z) immediate 
ngh^/.izm as those given by interest-bearing seeuritiet of kU kinds, 
by bills bf exchange, by railway or steami^ip contracts to carry 
emto passengers or goods, and by bargains relative to the foreign 
1 contingent rights, such; as those implied in policies 
of iiisiirance. All these rates of exchange belong to the same 
whethv they are fixed within certain limits by law, as 
]a.^e.pa9g;oi railway change, or are left to he detenninra by the 
,TWg^ of riie market All these oases of price may oon- 
osi^my come withHi fihe operation of the statistical method, but 
matter opnneetgd with price which it is necessary to refer 
to hers Is the theory of the index number. 

. Ar«paWa<-«*Xheviiesdiiorithe8e became' conspicuous daring 
the of ToelM^>Ke«me»oh and cfihecs Intoihe gsnsral 


oycUosI movements of the prices of commodities, and to oonstreet 
a good system of these may oe said to be one of the highest technical 
aims of the statistical method. In comparing the prices of difierent 
years it was so6n observed that, though wjRole ^ups of articles 
moved upwards or downwards simultaneously, they did not all 
move in the same proportion, and that there were nearly always 
cases in which isolated articles or groups of articles moved in the 
opposite direction to the majority of articles. The problem pre- 
sented to statisticians therefore was, and is, to devise a statistical 
expression of the general movement of prices, in which all prices 
should be adequately represented. The first rough approximation 
to the desired result was attained by » string down the percent^es 
representing the movements, with their proper algebraic signs 
before them, and adding them together algebraically. The total 
with its proper sign was then divided by ^e number of articles, 
and the quotient represented the movement in the prices of the 
whole body ox articles during the period under consideration. It 
was soon seen, however, that this procedure was fatally defective, 
inasmuch as it treated all prices as 01 equal weight. Cotton weighed 
no more than pimento, and iron no more than umbrellas. Accord- 
ingly an improvement was made in the procedure, first by giving 
the prices of several difierent articles into which cotton, iron and 
other important commodities entered, and only one price each in 
the case of the minor articles, and secondly by fixing on the price 
of some one article representing iron or cotton, and multiplying 
it by some number selected with the view of assigning to tnese 
articles their proper weights relatively to each other and to the 
rest. The objeemn to both these plans is the same — that the 
numbers attached to the various articles or groups of articles 
are purely arbitrary; and attempts have been made to obtain 
what may bo called 'natural index numbers, the most successful 
so far being that of Sir Robert Gifien, whose index numbers were 
obtained from the declared values of the imports or exports into 
or from the United Kingdom of the articles whose prices are dealt 
with. In the case of both imports and exports Sir Robert worked 
out the proportion borne by the value of each article to the total 
value for a series of years. Deducting the ” unonumerated ” 
articles, a series of numbers was thus obtained which could be used 
as the moans of weighting the prices of the articles in an investiga- 
tion of a movement of prices. This procedure is no doubt sus- 
ceptible of further improvement, like its predecessors. The index 
numbers prepared and published every month by the Economist, 
and by Augustus Sauerbeck, which are weighted, arc of great 
value; owing to the frequency of their appearance they make it 
possible to watch the tendency of prices closely. 

TAe Desirability of Increased Uniformity in Statistics. — One of the 
most serious difficulties in connexion with statistical investigations 
is the variety of the modes in which primaries of the same order 
are obtained, as regards dates and periods. This is a matter of 
which all persons who have occasion to use statistics are made 
painfully aware from time to time. Some attempts have lately 
been made to introduce more harmony into the ofiicial statistics 
of the United Kingdom, and many years a committee df the 
treasury sat to inquire into the matter. The committee received 
a good deal of evidence, and presented a report, from which, how- 
ever, certain members of the committee dissented, preferring to 
express their views separately. The evidence will be found very 
interesting by all who wish to obtain an insight into the genesis 
of the omcial statistics of the country. 

The International Institute of The absence of uni- 

formity in statistics which is fdt in England is not so marked in 
foreign countries, where the principle of centralization in arrange- 
ments of a political character is more^werful. In several con- 
tinental countries and in the United States there are Statistical 
bureaus with definite duties to perform. In the United Kingdom, 
as already remarked, the nearest approach to a central statistical 
office is the commercial and statistical department of the board of 
trade, on which the work of furnishing such statistics as are not 
definitely recognized as within the province of some other state 
department usually falls. Various attempts have been made 
to introduee more uniformity into the statistics of all countries. 
It was with this object that statistical congresses have met from 
time to time since 1653. An endeavour was made at the congress 
held in 1876 at Budapest to arrange for the publication of a system 
of inteniational statistics, each statistioiil bureau undertaking a 
special branch of the salbj^* The. experiment was^ however, 
foredoomed to be only a vety partial ancceas, first beeanae all 
countries were not than and are not yet furnished ; with central 
atatistioal offices, and secondly because the work which fell on 
the offices in existi'ncb could only >be performed slowly, as the 
ordmairy business of the offieba neeeasarily left, them Itttle leisme for 
extra work. In 1885,. at the. jubilee of the London jStatiatioal 
Sroiety, a number of eminmit statistical offiUials from 'all' paitts of 
the wodd except Germany were present, ^and the opportomty Svas 
ti^en to organize an international institute of statistios !wzth a 
view to xemedying.the defects already ascertained to escist in the 
arrangements maeSs by iffieoongreisesi The only obstaeie to aaout* 
ing a proper repneentation of all countries waa) the<abseocd of 
any German dei^ates, none of the official heads of< tba Ge Sin ai i 
statistical office being aOowad to mttend-^appsitentiy on pfiliticaL 
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founds. Sioce tben Msurances of a satisfactory kind have been 
given, to the German government that their servants would be in 
no way committed to any course disapproved by that government 
if they gave their assistance to the institute, from the formation 
of which it is hoped that much advantage may result. For in- 
formation as to the constitution and objects of the institute refe- 
rence may be made to a paper by the late Dr F. X. von Neumann- 
Spallaft in vol. i. (1886) of the Bulletin de VinsUhU intevnaiional 
de staHsHquB (Rome, 18^). Meetings of the institute have been 
held annually ever since its formation in various cities of the world. 

LiTSRATuaEi-— £. HascldLC, Vofksungen iiber mathtmuOscM 
StaUstik (did Lehre von den statistischen Masssahldn) (Leipzig and 
Berlin, 190O) ; Maurice Block, TraiU th'orique et pfoUque dc statisHgue 
(Pdris,. 1878); Luigi Bodio, Della Staiistica net suot lappotdi oolV 
eoonomia poUttea, dec. (Milan, 1869); Arthur L. Bowley, Elements 
of Statistics (London, l9ori; J. Conrad, ** Statistik,'* Gfundtissium 
Studieren der politischen Oekonomie, viertef Teil\ (2nd cd., Jena, 
1902) Tetl); Elderton (W. I^tn and Ethel M.), Primer of 

StatiUics (London, 1910); F. Faure, EUments de statistique (Paris, 
1906): A. Gabaglio, Storia e teoria della statistica (^an, 1880); 
Max Hausholcr, und Handbuch der Statistic (2nd ed., Vienna, 
1882); K. Knies, lAe Statiiiih als selhstrindige Wissensekaft (Cassel, 
1850); A. liesse, La StaHstiqne (Paris. 1905); Mayo'Smith, 
Science of Statistics (1^5) ; G. von Mayr, Die Gesetzmdssigkeii im 
Gesellsckaftsleben (Munich. 1877), abridged translation in Journ. 
Roy, Stat. Soo. (Sepc. 1883) ; idem, Statistik und Gesellschaftslchre, 
pt. i. and li. (Freiburg. 1897); A. Meitzen, Gcschichte, Tkeorie und 
Technik der Statistik (2nd od., Stuttgart and Berlin, 1903); A. 
Quetelot, various works, but especially that entitled 5 ur Vhomme et 
le dSveloppement de ses facutUs, ou Essai de physique sociale (Paris, 
1837); and Letters on (he Theory of Probability \ idfim, Lettrea k 
s.a.r. le due rSgnant de Saxe-Coourk et Gotha sur la thdorie dss 
pfohabihtds (Bruss Is. 1846) ; A. C. V. SchSiiSe. Ban- und Lehen des 
socialen Kb^re (Tiibingen, 1881), especially pt. ii. pp. 463 seq., 
and pt. iv. pp. 493 sqq.; Herbert Spencer, Principles of Sociology 
(London, 1877), especially pt. ii. p. 465 seq.; A. Wagner, artide 

Statistik,*' in Buntschli-Brater's i>taatsw 6 vierbuGh, vol. x. ; H. 
Wester gaard, Die Grundziige der Tneorie der Statistik (Jena. 1890). 

(W. Ho.) 

STATIUS, PUBLIUS PAPINIUS (c, a.d. 45-96), Latin poet, 
was bom at Naples. He was, to a meaX extent, devoted by 
birth and training to the profession of a poet. The Statii were 
of GraeccrGimpanian origin, and were of gentle extraction, 
though impoverished, and the family records were not without 
political distinctions. The poet’s father taught with marked 
success at Naples and Rome, and from boyhood to age he proved 
himself a champion in the poetic tournaments which formed an 
important part 01 the amusements of the early empire. The 
younger Statius declares that his father was in his time equal 
to any literary task, whether in prose or verse. Probably 
the poet inherited a modest competence and was not under the 
necessity of begging his bread from wealthy patrons. He cer- 
tainly wrote poems to order (as SUvae, i. x, 2, ii. 7, and iii. 4), 
but there is no indication that the material return for them was 
important to him, in spite of an allusion in Juvenal's seventh 
satire. Of events in the life of Statius we know littie. From 
his boyhood he was victorious in poetic contests— many times 
at his native city Naples, thrice at Alba, where he received the 
golden crown from ^e hand of the emperor Dopitian. But 
at the great Capitoline comprtition (probably on its third cele- 
bration in 94 A.D.) Statius failed to win the coveted chaplet of 
oak leaves. No doubt the extraordinary popularity of his 
Thebais had led him to regard himself as the supreme pbet of 
the age, and when he could not snstab this reputation in the 


verdict as a sign that his da,y was past, and retired to Naples, 
the hpme of hS ancest(p and of his own ypuhg year8. We stili 
possess the he addressed to his wife oh this occasion {Silv. 
mi^). Thero are hints m this pqeniwhidinatutaliy lead to the 
sunnise Statius was suffering^ from a loss oi tp emperor'* 
favour; he may h^vh felt that a word from Domitian wohM 
have won fcu^b&i the Oh^ed garlktid, and that thp ^rd ought 
to have been given. In the'preface to bOokiv. of th^Sihraetl^ 
is motion hi ,(ieri»ctow hated ouif poet's style, and these 
may have ^ucc^ded! hi iiidhcmg a hew fasnicaim p^t^attouxt. 

. Such, aa eclipse/ M it happenj^ must baye cut StatUjMS to the 
heart. He appeara to have idished thoroughly the,;r61e 
topt^poet. The statement '8ometiiiie8> made that the elder 
^StWus 'had Uen the axx^erdr's teadieryand had received many ^ 


favours from him, so that' the son inherited a debt of gratitude, 
seems to have no solid foundation. Statius lauds the emperor, 
not to discharge a debt, but rather to create an obligation. 
His datt^ is as for removed froxn the gentle propitiatoi^'tone 
of Quintilian as it is from the coarse and crawling humiliation 
of Martial. It is in the large extravagant style of a nature in 
itself healthy and generous, which has accepted the theme and 
Iplt scruples behind. In one of his prefatory epistles Statius 
declares that be never allowed any work of ms to go forth 
without invoking the godhead of the divine emperor. Statius 
had taken the full measure of Domitian's gross taste, and, 
presenting him with the rodomontade which he loved, puts 
conscience and sincerity out of view, lest some uneasy twinge 
should mar his master’s enjoyment. But in one poem, that in 
which the poet pays his due for an invitation to the imperial 
table, we have sincerity enough. Statius clearly feels all thfe 
raptures he expresses. He bngs for the power of him who told 
the tale of Dido’s banquet, and for the voice of him who sang 
the feast of Alcinous, that he may give forth utterance wort^ 
of the lofty theme. The poet seemed, he says, to dine wi& 
great Jove himself and to receive nectar from Ganyn^e the cup- 
bearer odious reference to the imperial favourite Earinus). 
All his life hitherto has been barren and profitless. Now only 
has he begun to live in truth. The palace struck on the poet's 
fancy like the very ball of heaven; nay, Jove himself marvj^ at 
its beauty, but is glad that the emperor should possess .such <an 
earthly habitation; he will thus feel less desire to seek his 
destmed abode among tlie immortals in the skies. Yet even so 
gorgeous a palace is all too mean for his greatness and too small 
for his vast presence. “ But it is himself, himself, that my eager 
eye has alone time to scan. He is like a resting Mars or Bacchus 
or Abides." Martial too swore that, were Jove and Domitian 
both to invite him to dinner for the same day, he would prefer 
to dine with the greater potentate on the earth. Martial and 
Statius were no doubt supreme among the imperial flatterers^ 
Each was the other’s only serious rival. It is therefore not 
surprising that neither should breathe the other’s n^e. Even 
if we could by any stretch excuse the bearing of Statius tovrards 
Domitian, he could never be forgiven the poem entitled “ The 
Hait of Flavius Earinus," Domitian’s Ganymede (Silv. iii. 4), 
a poem than which it would be hard to find a more repulsive 
example of real poetical talent defiled lor personal ends. Every- 
thing points to the conclusion that Statius did not survive hu 
emperor— that he died, in fact, a short time after leaving Rome 
to setUe in Naples. Apart &om the emperor ^d his minions, 
the friendshipB of Statius with men of high station seem to. have 
been maintained on fairly equal terms. He was clearly the 
poet of society in his day as wdl as the poet of the court. 

As poet, Statius unquestionably shines in many respects when 
compared with most other post-Augustans. He was bom with 
exceptional talent, and his poetic expression is, with aU its faults, 
richer on the whole and lees iorced, more buoyant and more felici- 
tous, than is to be found generally in the Silver Age Of Latin poetry. 
Statius is at his best in his occasional verses, the Silvae, which 
have a character of their Own, and in their best parts a chann o! 
their own. The title was proper to verses of rapid wofknu^ship. 
on everyday themes, Statius prided himself on his powers of 
improvisation; and he seems to have been quite equal to the feat, 
wmch Horace describes, oi dictating two hundred fines in An hour 
while standing cn one leg. The' improvisatore was ini Hgh honour 
among the later Greeks, aS Cicero's speech for the poet Arduas 
indicates; and the poetic contests common in the early emphe did 
much to stimulate ability of the kind. It is to their veloci]^ that 
the poen^ owe their toniparative ireshness and freedom, al<^ With 
their loose texture and their inequaitty. There are thittj^two 
poems, aivided into five books, each with W dedicatory e^le. 
Of nearlv four thousand lines which the books ^contain, more than 
fiSre-sixths are hexameters. Four of the jbisoeB (containing about 
450 lines) are wrr^ien m the hendabasylkbie metre, the 'fittny 
metre of Catullus,^* earn there is «me Alauc^ and' one Bappliic Ade. 
The Wibj'UctlS’ of the Sihae are very various. Free poma ere 
devoted to flattery of the emperor and his fax. ottiitea;iNittof these 
enough hAh'^abready been Saidi Six ate UmetiSarieiuijlte< deal^ 
or cmisdlatfoiis to survivors. seems to havoildkt a epeeis: 

pridd^ tafo blass of bis produbtioiMi; and oertaialyi^nhtwithRtattd- 
uig the lutoessive and tontehrio^ empfoyteent oi >i»etty mylho* 
with other^afieetatiohs; he toaiMldnoteejof patlidi 
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stMh as only come from the true poet. There are oftentimes traits of 
an almost modem domesticity in these verses, and Statins, the child- 
less, has hero and t^re touched on the charm of childhood in lines 
for a parallel to which, among the ancients, we must go, strange to 
say, to his rival Martial. One of the epicedia, that on Priscilla 
the wife of Abascantus, Domitian's freedmon v. i), is full of 
interest for the picture it presents of the official activity of a high 
officer of state. Another group of the Silvas give picturesque 
descriptions of the villas and gardens of the poet's friends. In 
these we have a more vivid representation than elsewhere of the 
surroundings amid which the grandees of the early empire lived 
when they took up their abode in the country. It was of these 
pieces that Niebuhr thought when he said that the poems of Statius 
arc charming to read in Italy. They exhibit, better even than 
Pliny's well-known letters, the passion of the rich Roman for so 
constructing his country house tliat light, air, sun and leafage 
should subserve his luxury to the utmost, while scope was left 
for disidaymg aU the resources of art which his wealth enabled 
him to command. As to the rest of the Silvas, the congratu- 
latory addresses to friends are graceful but commonplace, nor do 
the jodose pieces call for special mention here. In the " Kalendae 
decembres we have a striking description of the gifts and amuse- 
ments provided W the emperor for tne Roman population on the 
occasion of the ^tumalia. In his attempt at an ^ithalamium 
( 5 * 7 v. 1 . 2) Statius is forced and unhappy. But the birthday ode 
in Lucan ‘s honour {Sih. il. 7) has, along with the accustomed 
exaggeration, many powerful lines, and shows high appreciation 
of preceding I»atin poets. Some phrases, such as " the untaught 
muse of high-souled Ennius" and "the lofty passion of sage 
Lucretius," are familiar words with all scholars. The ode ends 
with a great picture of Lucan's spirit rising after death on wings of 
fame to regions whither only powerful souls can ascend, scomfuily 
surveytng earth and smiling at the tomb, or reclining in Elysium 
and riwng a noble strain to the Pompeys and the Catos and all 
the " Fharsalian host," or with proud tread exploring Tartarus 
and listening to the wailings of w guilty, and gazing at Nero, 
pale with agony as his mother's avenging torch glitters before his 
eyes. It is singular to observe how thoroughly Nero had been 
struck out of the imperial succession as recognized at court, so that 
the "bald Nero" took no umbrage when his flatterer-in-^ef 
profanely dealt with his predecessor's name. 

The epic poems of Statius are less interesting because cast in a 
commoner mould, but they deserve study in many respects. Tlicy 
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for its theme the old " tale of Thebes " — ^the deadly strife of the 
Theban brothers. There is also preserved a fragment of an AchiUeis, 
consisting of one book and part of another. In the weary length 
of these epics there are many flowers of pathos and many little 
finished gem-pictures, but the trammels of tradition, the fashionable 
taste and the nJirrow bars of education check continually the poet's 
flight. Not merely were the materials for his epics prescril^ to 
him by rigid custom, but also to a great extent the method by which 
they were to be treated. All ho could do was to sound the old 
notes with a distinctive timbre of his own. The gods must needs 
Wage their wonted epic strife, and the men, their puppets, must 
dance at their nod; there must needs be heavenly messengers, 


which contrast pleasingly with the timid traditionalism of Silius 
ItilicuB and the stifi scholasticism of V^erius Flaccus. The voca- 
bulary of Statius is conspicuously rich, and he shows audacity, 
often successful, in the use of words and metaphors. At the same 
time he carried certain literary tricks to an aggravating pitch, in 
particular the excessive use of alliteratian, ajid the misuse of mytho- 
logical allusion. The most well-known persons and places are 


ersons and places are 
d^cribed by epithets or periplirases derived from some very remote 
connexion with mythology, so that many passages are as dark as 
MeracUttts. 'The Thebaii is badly constructed. The action of the 
epic is hindered and stopped by enormous episodes, one of which 
mis one^sixth of the poem. Nor had Statius a firm grasp or clear 
imsig^ation of character. So trying are the late ancient epics to 
a modem reader that he who has read any one uf the three — 
Statms, '^us and Valerius Flaccus (Lucan stands apart)—- will 
with dimeuky be persuaded to enter on the other two. Yet, if he 
honestlyjreads them all, he can hurdly fail to rank Statius the highest ; 
of the three by a whole sphere. 

The editio frineepe of the epics is dated of the Silvas 147*. 
Notable edltiotts since have been those of Bernartius (Antwe^ i 
^395). GTonevinB (xd 5 S) and Barth (rddi). Recent texts are the ' 
feubncT (the jUhiUe$s and TAe&o^ijnrv^hlxnann, the; Silvas 
Baehrens) and that oonmined of Corpus 

pomrnm Mfierem; and of tht gii iliil ti iiriy,tteats by IGots 
and Vblimer (i8g6),<the last..erith«te mlpumtory con^ntary. 
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Achiltsis was begun by O. Miiller (1670) puc not completed^ *nia 
*eondirion of the text m the Silvas is one of the most curious facts 
in the history of ancient literature. Fbggio discovered a MS. at 
St Gallen and brought it into Italy. This MS. has dinppeared. 
but from it are derived all our existing MSS., except one of the birth- 
day ode to Lucan, now at Florence, and of the loth century. 
Politian collated Poggio's MS. with the sdiHo prinesps, and the 
collation has come down to us, and is the principal basis of the text. 
The MSS. of the epics are numerous, as was to be emected from their 
great popularity in the middle ages, to which Dante is witness 
(see FWg. xxi., where an interview with the shade of Statius is 
aescribed at some length). (J. S. K) 

STATUTE* a law made by the ** sovereign power^* in the rtate 
(see Act of Parliament). It forms a part of the Ux scripta, 
or vrritten law* which by English legal authorities is used solely 
for statutory law* a sense narrower than it bore in Roman 
law. To make a statute the concurrence of the Crown and the 
three estates of the realm is necessary^ Thus a so-called statute 
of 5 Ric. II. c. 5* directed against the Lollards* was afterwards 
repudiated by the Commons as passed without their assent. 
The validity of a statute was indeed at times claimed for ordi- 
nances such as that just mentioned* not framed in accordance 
with constitutional rule* and was actually given to royal pro- 
clamations by 31 Hen. VIII. c. 8 (1539). But this Mt was 
repealed by i Edw. VI. c. 12, and since that time nothing but 
a statute has possessed the force of a statute* unless indeed cer- 
tain rules or orders depending ultimately for their sanction upon 
a statute may be said to have such force. Examples of what 
may be called indirect legislation of this kind are orders in 
council (see Privy CouNaL)* by-laws made under the powers 
of the Public Health Acts* Muniapal Corporation Acts and other 
acts* and rules of court such as those made under the powers 
of the Judicature Acts and acts of sederunt of the Court of 
Session. 

The list of English statutes as at present existing begins with 
the Statute of Merton 1235.^ Many of the earlier statutes are 
known by the names of the places at which they were passed* 
tf.g. the Statutes of Merton* Marlbridge* Gloucester* Westminster* 
or by their initial words* e.g. Quia Emptores, Circumspecte Amtis, 
The earliest existing statute roll is 6 Edw. I. (the Statute of Glou- 
cester). After 4 Hen. VII. the statute roll ceased to be made 
up* and enrolments in chancery (first made in 1485) take its 
place. Some of the acts prior to the Statute of Gloucester are 
of questionable authority, but have gained recognition by a 
kind of prescription. 

All statutes wwe originally public* irrespective of their subject- 
matter. The division into public and private dates from the 
reign of Richard III. At present statutes are of four kinds* 
public general acts* public local and per.sonal acts* private acts 
printed bjy the kind’s printers and private acts not so printed. Hie 
division into pubnc general and public local and personal rests 
upon a resolution of both Houses of Parliament in 1 798. In 1815 
a resolution was passed in accordance with which private acts 
arc printed, with the exception of name, estate* naturalization 
and divorce acts. The last two are now practically superseded 
by the provisions of the Divorce Act 1857 (except as to Ireland 
and India), and the Natura^ation Act 1870, Since 1815 
has been usual to refer to public general acts by Arabic numerals* 
e.g. 3 Edw. VII. c. 21* public local and personal acts by smdl 
Roman numerals* 3 Edw. VII, c. xxi. Each act is strictly 
but a chapter of the legislation of the session^ which is reg^ded 
as oomposing.a single act divided.into c^t^ers for conyemence* 
the ch^ters them^y^ beii^ also called apts. The citation of 
previous acts is provided lor Dy zg & 14 Viet. c. ax, s. 3. It is 
now usual for e^ chapter or ,aot to contain a short title by 
which it may be cited, e,g. the ^exnentary Education ^ct 1870. 
The Short Titles Act qreate^ short titles for numerous 
six^le acts and groups of aejte^ since tW it has been usual 

cite acts and groups by short titles-— wh^e poS^ble— 

1 Ruflhead's editidn of the statutes bcgltis with the'Magila Carta 
of ms. But in the Hsvissi Statms fhkt lem oi Mifna Carta 
wbiehis nowJlBw appeartasa statuteof the year. xe97>. > Itiaottfm 
known at Cau/trmatto sarfamm, and is a recital .and cox^MitM 
by Edward L of the chief providons of * John's chtoSir “ • ' < 
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fithfr tiban by the year of the reign. 8 & 9 Viet. c. 113, s. 3, 
makes evidence the king’s pemters’ copies of private and lo<^ 
and personal acts. A private act not print^ by the kmg’s 
printers is proved by an examined copy of the parliament toll 

A miblic act binds all subjects of the reahn^ and need not be 
pleaded (except where the law from motives of policy specially 
provides for pleading certain acts^ as in the defences of not 
witty by ^statute, the Statute of Frauds and ihe Statute of 
Limitations). A private act must generally be pleaded, and 
does not as a rule bind strangers to its provisions. Formerly 
an«act took effect from the first day of the session in which it 
was passed. The hardship caused by this technical rule has 
been obviated by 33 Geo. III. c. 13, by which a*i act takes effect 
from the day on which it receives the royal assent, where no other 
date is named. This has been held to mean the beginning of the 
day, so as to govern all matters occurring on that day. An 
act cannot in the strict theory of English law become obsolete 
by disuse. Nothing sh^t of repeal can limit its operation. The 
law has, however, been interpreted in many cases with somewhat 
less rigour. In the case of a prosecution tor blasphemy in 1883 
(R. v. Ramsay) Lord Coleridge said, ** though the principles of 
law remain unchanged, yet 7 and it is one of the advantages 
of the common law) their application is to be changed with the 
changing circumstances of the times.*’ ^ This would be applico- 
able as much to the interpretation of statutes as to other parts 
of the common law. The title, preamble and marginal notes 
are strictly no part of a statute, though they may at times aid 
its interpretation. 

Besides the fourfold division above mentioned, statutes are 
often classed according to their subject-matter, as perpetual 
and temporary, penal and beneficial, imperative and directory, 
enabling and disabling. Temporary acts are those which expire 
at a date fixed in the act itself. Thus the Army Act is passed 
annually and continues for a year; the Ballot Act 1872 expired 
at the end of 1880, and the Regulation of Railways Act 1873 
at the end of five years. By means of these temporary acts 
experimental legislation is rendered possible in many cases 
where the success of a new departure in legislation is doubtful. 
In every session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (generally for a year) a consider- 
ible number of these temporary acts. By 48 Geo. III. c. 106 a 
continuing act is to take effect from the date of the expiration 
of a temporary act, where a bill for continuing the temporary act 
is in parliament, even though it be not actually passed before 
the date of the expiration. Penal acts are those which impose 
a new disability; beneficial, those which confer a new favour^ 
An imperative statute (often negative or prohibitory in its 
terms) makes a certain act or omission absolutely necessary, 
and subjects a contravention of its provisions to a penalty. A 
directory statute (generaUy affirmative in its terms) recom- 
mends a certain act or omission, but imposes no penalty on non- 
observance of its provisions. To determine whether an act is 
imperative or directory the act itself must be looked at, and 
many nice questions have arsen on the application of the nde 
of law to a particular case. Enabling statutes are those whidi 
enlarge the common kw, while' disabling statutes restrict it. 
This division iato some extent coincident with that into bene- 
ficial and penal Declaratory statutes, or those simply in 
affirmance of thecommon law, were at one period not unoonunon. 
but they' are now practically unknown. The Treason Act i3;r 
is an example of such a statute* Statutes are sometimes pasE^ ; 
in order to overrule specific decisions of the courts. Examples 
are the Factors Act *877, the Territoriai Watm Jurisdiction 
Act 1878, the Monied Women's Property Act 18^3, the Ttade 
Disputes Act 1906. ^ 

' The (sbnsb^ction or thterptetation bf 'slattites depends pa^y , 
on the comfneih' lawjperi|y'‘0tt statute. ‘ The nkin rules of the 
cOnunbn law, ae^gaimred iSem the best mnthOiitiQa/ are iSam : 

— ' W ' . 'll i t | 

who in articls,7a of hw Carolina Q>^ recommended the det«rtnin%* , 
itibn’ ibf acts' dt the le^^iatnre by effltikidn of time after, a l^drM 
yea»e'frt)mthdr^wljaeti^^ = 


(i) Statutes are to be eonsOnted, not according to their mere letter, 
but accordii^ to the intent and , object with which they were made, 
(t) The relation of the statute to the oommozi law is to be considered* 
In the words of the resolution of the Court of Exchequer 

% Coke’s Rep* 7, the points for oonsideration are : M What 
was the common law before the making of the act ? {b) What was 
the misehief and defect against which the common law did not 
provide? (c) What rem^y the parliament hath resolved and 
appointed to cure the disease of the Commonwealth ? (d) The true 
reason of the remedy.” (3) Beneficial or remedial stmntes are to 
be liberally, penal more strictly, construed. (4) Other statutes 
in pari mtUerta are to be taken into consideration. (5) A statute 
which treats of persons oi inferior rank cannot by general words 
be extended to those of superior rank. (6) A sUtute does not land 
the Crown, unless it be named therein. (7) Where the provision 
of a statute is general, everything necessary to make such provision 
effectual is implied. (8) A later statute repeals an earlier, as. far 
as the two are repugnant, but if they may stand togetto t<U>oal 
will not be presumed. (9) There is a presumption against creation 
of new or ousting of existing iurisdictlons, i^ainst imping obliga- 
tions, against retrospective effect, against violation of internatiow 
law, against monopolies, and in general gainst what is incoDVenient 
or unreasonable. (10) If a statute inflicts a penalty the ptundty 
implies a prohibition of the act or omission for which the penmty 
is imposed. Whether the remedy given by statute is the only one 
depends on the words of the particular act In some cases an action 
or an indictment will lie; in others the statutory remedy, gener^y 
summary, takes the place of the common law' remedy. In some 
instances the courts nave construed the imposition of a penalty 
os Qperatii^ not to invalidate a contract but to create a tax upon 
noB'Compli^ce with the terms of the statute. The Interpretation 
Act 1889 provides an authentic interpretation for numerous words 
and phrases of frequent occurrence in statutes. In addition to 
these general provisions most statutes contain an interpretation 
clause or intororetation clauses dealing with special words or phras^ 
A very detailed example is si 742 of the Merchant Shipping Act 
1894. 

The earlier acts are generally simple in character and language, 
and comparatively few in number. At present the number passed 
every session is enormous; in the session of 1906 it was 58 general 
and 3X2 local and personal acts, the former bei:^ under the average. 
Without going as far as to concede with an eminent legal authorilty 
that of such legiBlation three-fouxihs is unnecessary and the o^er 
fourth mischievous, it may be admitted that the immense library 
of the statutes would be but a trackless desert without trustwocthy 
guidea Revision of the statutes was evidently regarded by the 
legislature as desirable as early as 1^63 (see the preamble to 3 Elis* 
c. 4). It was demanded by a petmra of the Comnums in x6za 
Both Coke and Bacon were employed for some time on a commission 
for revision. In x86i was paased the first of a lo^ series of Statute 
Law Revision Acta The most important action, however, was 
the nomination of a revision committee by Lord Chancellor Cairns 
in 1868, the practical result of which has been the issue of an edition 
of the Rivissd SUdutss in eighteen volumes, bringing the revision 
of statute law down to z886. This edition is of course subject to 
the disadvantage that it becomes less accurate every year as neir 
legislation appeaxs. A Chronological Table and Index 01 the SUUnlee 
wliicih are Btiu law is published urom time to time by the conocxl of 
law reporting. 

The chief editions of the British statutes are the StaMes of ike 
Realm printed by the king's printers, Rufihead's and the fine folio 
edition issued from 18x0 to 1824 in pursuance of an address from 
the House of Commons to George 111 . 

Authoxutibs. — The safest authority is of course the Raound 
Staiules* Chitty’s collection of Statutes of Practical Utility is a 
useful compilation. Among the earlier works on statute law may 
be znchtaoi^ the readings and commentaries on statutes Ity great 
lavfyers, such as the second volume of poke's Znsri'hdsi, Bii^n^s 
Reading on the Statute of Vs$^ Barrington's Observations on 'iht more 
ancieni Statutes from Magna Carta to the 21 Jac, J. e. ry (5th ed., 17^, 
and the Introduction to Blaokstone's CoMimsfiniriM. Among. the 
later works are the treatises of Dwarria (and ed,, 1848) and 8iiP. 
Maxwell (^rd ed, 2905} and Hardcaatle (3rd ed., mx). On the 
interpretation ox .statutes, see Lord Famborough, The Machinsfy 
of i^idirmtary Ledislalkon (x88i) : Sir C. P. Ilbert, Legislative 
Msthods and Forms 1x901); Sir H. Thring, Practical Legistatumior 
tho Composition and LangUH^ of Acts of ParUamont (xpoa)* 

Scotland* 

The statutes of fixe Soottiah pariiatoent before f{ie union (fffiMd 
from the atatutss dn tOro important xespectss they ntnfe 

passed by the estates of the kmgdein sitting together 
swantis bouses,, and from X3^7 to iflQP tbey were 4l8Cis8m.pxuy 
aflet |>r^ixninaty coiisidemtion by the fords of the ah' act 

^ The Scottish parliament ixoni m ehtiy date disohegged fits hu^ 
tipxi 4 .by,.t|iajdd of two committees known as the 
judMaf comimtteea ^e lo^lntive committee wexPtKed 1dm 
of fhk akttdes and esdsted utt tisiA The Unlk 

eaiiidlMe>abditot8.’ '• 'i • ' 
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of t]i0 Scottish parliament may in certain cases cease to be binding 
by deSuettide. ** To bring an act of parliament like those we are 
dealing with “ (t.e. tiie Sabbath Profanation Acts) into what is 
sailed in Scots law the condition of desuetude, it must be shown that 
the offence prohibited is not only practised without being checked 
but is no longer considered or dealt with in this country as an offence 
against law ” (Lord Justice General Ingbs in Bu$e*s case^ i Couper's 
Rep. 495). Acts of the imperial parliament passed since the union 
csrtend in gmeral to Scotland, unless that country be excluded from 
their operation by express terms or necessary implication. Scottish 
acts are cited thus, 1678, c. 10. The best ^ition is that issued by 
order of the Treasury, 1 844-1 875. An edition of the revised statutes 
has been facilitated by the rep^ of obsolete statutes by the Statute 
Law Revision (Scotland) Act 1906. 

Ireland, 

^ Originally the lord deputy appears to have held parliaments at 
his option, and their acts were tne only statutory law which applied 
to Ireland, except as far as judicial decisions had from motives of 
policy extended to that country the obligation of English statutes. 
Xn 1495 the act of the Irish parliament known as Poynings* Law or 
the Statute of Drogheda enacted that all statutes lately made in 
England be deemed good and effectual in Ireland. Ibis was con- 
strued to mean that all statutes made in England prior to the 18 
Hen. VII, were valid in Ireland, but none of later date were to have 
any operation unless Ireland were specially named therein or unless 
adopted by the Irish parliament (as was done, for instance, by 
Yelverton's Act, 21 & 22 Geo. III. c. 48 (I.). Anotiier article of 
Poynings* Law secured an initiative 01 legislation to the English 
privy council, the Irish parliament having simply a power of accep- 
tance or rejection of proposed legislation. The power of the parlia- 
ment of Great Britain to make laws to bind the people of Ireland 
was declared by 6 1 . c, 5. This act and the ai*ticlc of Poynings' 

Law were xepoaled in 1782, and the short-lived independence of uie 
parli^ent of Ireland was recognized by 23 Geo. Ul. c. 28. The 
application of acts passed since the union is the same as in the case 
ox Scotland. Divorce acts are still passed for Ireland (see Divorce). 
Irish acts are cited thus, 26 Geo. III. c. 15 ( 1 .) or (Ir.). The best 
edition is that issued in twenty volumes pursuant to an order of the 
earl of Halifax, lord-licutonant in 1762. A volume of revised 
statutes was puDlished in 1885. The earliest that is still law is 
cme of Z459. 

British Colonies and Dependencies* 

Acts of the imperial parliament do not extend to the Isle of Man, 
the Channel Islands or the colonies, unless they are specially named 
therein. By the Colonial X«aws Validity Act 1865 (“the chuter 
of colonial legislative independence **} any colonial law repugnant 
to the provisions of any act of parliament extending to the colony 
is vokf to the extent of such repugnancy, and no colonial law is 
to be void by repugnancy to the law of England unless it be repug- 
nant to such an act of parliaznont. For colonies without representa- 
tive legislatures the Crown usually legislates, subject to the coi^nt 
of pariiament in particular casrs. Examples of imperial legislation 
tor the colonies in general are the Colonial Stock Act 1877 and 
the Colonial Courts of Admiralty Act 1890. For imperial acts del- 
ing with particular colomes may be cited the British North America 
Act 1867 smd the Commonwealth of Australia Constitution Act 1900. 
A colony is defined for the purposes of imperial legislation by 
the Interpretation Act X889. a. 18. In many of the colonies, as 
in Canada, the constitutionality of an act of the colonial legislature 
is, as in the United Stotos, a matter tor the determination of the 
local court or oi the judicial committee of the privy council on 
appeal. 

Ufdted States, 

By thff tonstittttions of many stat^ English statute law, as 
h existed at the time of the separation from England, and as 
^ as it is applicable, has been adopted as part of the law 0! the 
states. The United States and the state are not bound by an 
act of Confiress or a state law unless specially named. The 
fftates lejpsiate for themselves within the limits of their own 
constitution and that of the United States. Here appears the 
strildilg difierence between the binding force of a statute of the 
United iKStogdom and m aet passed by Congress or a state 
legislature. In the United Kingdom parliament is supreme; 
in the Umted Sj[tates im Cirt is only of authority , if it is in accor- 
daxKC with tlm: constitution. The courts may declare an act 
Void if ft cOjmaltoe the constitution of the United States or of 
a.state,^ti)it ttiactically the Supirethe Court of the United 
Sikto i&^the lihimiiate legislative authority. Ihe restrictions 

the constitui ^ of the United 

xa <ase% ol^TLiSpn, ,tL of a b^ of 

attamder or ase post facto kw; the imposition of capitation ^ 


other dir^t tox, unless in accordance with a previous artkie of 
the constitution, or of a tax or duty on exports, the preference 
of the ports of one state over those of another, tiie drawing of 
money from the treasury except by appropriations by 
law^ and the (grant of a title of nobility. The amended consti- 
tution contains further limitations, e,g, the taking of private 
property for public use without just compensation, and the 
abndgmg of the right of citizens on account of race, colour or 
previous condition of servitude. State legislation is limited 
by s. 10 : “ No state shall . . . make anything but gold and 
silvor coin a tender in payment of debts, pass any bin of attain- 
der, ex post facto law, or law impairing the obligation of contracts, 
or grant any title of nobility.” The section further forbids 
imposition of duties on imports or exports or any duty of 
tonn^e without consent of Congress. State constitutions often 
contam further restrictions; among the more usual are pro- 
visions ^inst laws with a retrospective operation, or impairing 
the obligation of contracts, or dealing with more t ha n one 
subject to be expressed in the title. The time when a statute 
is to take effect after its passmg is often fixed by state constitu- 
tions. The statutes of the United States were revised under 
the powers of an act of Congress passed in 1874 (sess, i. c. 333), 
and the volume of Revised StatiUes was issued in 1875. There 
was a second edition in 1878 and several supplements have 
appeared since that date. Many of the states have also issued 
revised editions of their statutes. The rules of construction are 
in general agreement with those adopted in England. In some 
states tlie referendum has been introduced in certain cases. 

Continental European Countries, 

In most European countries there is a code, the existence of which 
makes the system of legislation hardly comparable to ours. The 
assent of two chambers and of the monarch, or president, is generally 
necessary. Greece is an exception; it is the only state in Europe 
with one chamber. 

International Law, 

The term ** statute ” is used by international jurists and civilians 
mostly on the continent of Euro^ to denote the whole body of the 
municipal law of the state. In this sense statutes are either re^, 
personal or mixed. A real statute is that part of the law which 
deals directly with property, whether movsfble or immovable. A 
personal statute has tor its object a person, and deals with questions 
of status, such as marriage, legitimacy or infancy. A mixea statute 
affects both property and person, ox, according to some authorities, 
it deals with acts and obligations. Personal statutes are of univers^ 
validity; real statutes have no extra-territorial authority. The 
determination of the class under which a particular law ought to 
fall is one of great difficulty, and one in which there is often a con^ct 
of legal opinion. On the whole the division appears to have created 
more difficulties than it has solved, and it is rejected by Savigny as 
unsatisfactory. 

See Sto^, Conflict of Laws, §§ 12-16; Phillimore, JntemaHondt 
Law, voL iv, ch. xvi.; PiUet, Principes de droit international priv 4 , 
chs. xi. and xii, (J. W.) 

STATUTE BBSROHANT and STATUTE STAPLE, two old 

forms of security, long obsolete in English practice, though refer- 
ences to them still occur in some modem statutes. Tlw former 
security was first created by the Statute of Acton Bum^ ((ceS3) 
and amplified by the Statute of Merchants (1285)— whence 
its liame~*and the latter by an act of 1353, which provided tiiat 
m every staple public mart) the seal of the staple should 
be sufficient validity tor a bond of record aidtoowledged and 
witnessed before the mayor of the staple. They were originally 
pennitted only among traders, for the benefit of commerce, 
but afterwards extended by an act of Henry VIII. (153*) to 
all subjects, whether traders or not The creditor ;\]^dcr either 
form of security was allowed to seine the goods and hold the lanik 
of a d^aulting debtoi^ until satisfaction of his debt. While 
he held the lands he was termed ;tenant by statute merchant 
or by statute staple. In addition to the loss of his goods* and 
lands the debtor wa? liaUe to be imprfconed. Statute merchant, 

times: known os poel^ lloitii were repealed by 

the Statute Law Revision Act 1863. 

nAinrTOH, sm tmitm thomas, bart, 
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frtBtititon (1737-1801), first baronet, diplomatist and Orient^ist, 
and in 1792 accompanied bis father, who had been appointed 
secretary to Lord ilacartney’s mission to China, to m Far 
East. He acquired a good ^owledge of Chinese, and in 1798 
was appointed a writer in the East India Coinpany’s factory at 
Canton, and subsequently its chief. ^ In 1805 he translated a 
work of Dr George Pearson into Chinese, thereby introducing 
vaccination into China. In 1816 he proceeded as second com- 
missioner on a special mission to Pekin with Lord Amherst 
and Sir Henjy Ellis. Between 1818 and 1852 he was M.P. for 
several English constituencies, finally for Ports^uth. He was 
a member of the East India Committee, and in 1825, in con- 
junction with Henry Thomas Colcbroke, founded the Royal 
Asiatic Society. He died on the loth of August 1859. 


His publications include translations of Ta Tsing leu lee, being 
the Fundamental Laws of China (z8io), tlie first Chinese book trans- 
lated into English, and of the Narrative of the Chinese Embassy to 
the Khan of the Tourgouth Tartars (1821); Miscellaneous Notices 
Relating to China and our Commercial Intercourse with that Country 
(1822); Notes of Proceedings and Occurrences during the British 
Embassy to Peking (1824); Observations on our Chinese Commerce 
(1850). For the Hakluyt Society he edited Gonsalez do Mendoza's 
History of the Grea/t and Mighty Kingdom of China, 


STAURTOH, HOWARD (1810-1874), English Shakespearian 
scholar and writer on chess, supposed to have been a natural 
son of Frederic Howard, 5th earl of Carlisle, was bom in 
1810.* He is said to have studied at Oxford, but if so, he never 
matriculated. Settling in London he soon spent the small 
fortune left him under his father^s will and began to make his 
living by journalism. He gave much of his attention to the 
study of the English dramatists of the Elizabethan age. As a 
Shakespearian commentator he showed the qualities of acute- 
ness and caution which made him excel in chess. He possessed, 
moreover, a thorough mastery of the literature of the period, 
shown in his papers in the Athenaeum on ** Unsuspected Cor- 
ruptions of Shakespeare’s text,” begun in October 1872. These 
formed part of the materials which he intended to utilize in a 
proposed edition of Shakespeare which never became an accom- 
plished fact. In 1864 he published a facsimile of the Shakespeare 
folio of 1623, and a facsimile edition of Muck Ado about Nothing, 
photolithographed from the quarto of 1600. He died in Lon- 
don on the 22nd of June 1874. Staunton's services to chess 
literature were very great, and the ^me in England owes much 
of its later popularity to him, while for thirty years he w^ 
the best player in England, perhaps in the world. For his 
important works on the subject see Chess. 

STAOTTdN, an independent city and the county-seat of I 
Augusta county, Virginia, U.S.A,, about 135 m. N.W, of I 
Richmond. Pop. (1890), 6975; {1900), 7289, of whom 1828 
were negroes and 149 forei^-born. Staunton is served by 
the Chesapeake & Ohio and the Baltimore & Ohio railvwys. 
It lies between the Alleghany Mountains and the Blue Ridge, 
on a plateau about 1380 ft. above sea-level, in a fertile farming 
Country with good pasture on the hillsides. In Staunton are a 
county court-house, the Western State hospital for the insane 
(1828), the Virginia school for the deaf and the bUnd (1839), 
the King’s Daughters’ hospital (1895), Dunsmore business 
Cdll^,‘ Staunton military academy, the Mary Baldwin lemi- 
naiy, formerly Augusta female seminary (founded . in 1842) 
and. Stuart Hall (for girls), which was founded in 1843, 
incorporated, in and was reincorpora^ in 1907 under its 
present namefc' honour of Mrs J. E. B. Stuart, wife of the Con- 
fedeititc fcavfliy leader, who was its principal itoitt 1879^1898, 
One mile e^t of Staunton is a U.S. na'tlonal military Ceinetery 
with graves of 753 Union soldiers killed at Port Republic, Cross 
Keys and' Piedmont; emd west of the eityi.is^ltiGdiif^ezatc 
eemstery with a memorial moBunaent,:; The numicifialhy owns 
the waterworltt, the electrichli^ting plant and the opera 
bouse. An interesrixig feature of the eity goivemment >is the 
ampbyment of a business Knonager (etecftod UnnuaUy by riie 
city icouneilX whose, dutiesare in general simfiarito those Of the 
iburihemi manager iof aleffgecarpomticm*-tH;.g.K^^ the city’s 
' ^^pKes and hia general suplnrviBicm over the caty iifipso veznents. 


The first settlement, m thui vicinity was on Lewis Creek, about 
a m. eastof the city, in 1731; A county oourt-housc was binlthere 
in 1745, and the name Staunton, in honour of the wife of Sir 
Williain Gooch (then lieutenant-governor), whose maiden flame 
was Staunton, was used in 1748-1749, but Staunton waa.i^t 
incorporated as a town until 1761, It was chartered as a city 
in 1870, and then became a municipality independent of the 
county. The corporate limits of the city were lextended in 
1905,. and, lis its population thus became more than lOjOoo, 
Staunton was made a city of the first class. 

STAUROLITE, a minend consisting of basic akn^ium and 
ferrous iron silicate with the formula HFeAl5SisO||. The 
material is, however, usually very impure, the crysw causing 
sometimes as much as 30 or 40 % of quartz and other minera^ 
as well as carbonaceous matter. Crystals are orthorhombic 
and have the form of six-sided prisms. Interpenetrating cruci- 
form twinned crystals are very common and characteristic j they 
were early known as pierres de croix or lapis crudfer, and tltt 
name staurolite, given by J. C. Delam6therie in 1792, has 
the same meaning (Greek, erravp^, a cross, and Ai 0 oc, a irtuxie}. 
In fig. I the twin-plane is (032) and the two prisms intercross 



at m angle of 91^ 22'; in fig. 2 the twin-plane is (232; and the 
prbms intercross at nearly 60^. The minerail is translucent 
to opaque and dark reddish-brown in colour; it thus has a 
certain resemblance to garnet, and on this account has been called 
gienatite. Waterwom pebl^ of material sufficient^ trans- 
parent for cutting as gem-stones are occasionally fouxid in the 
diamantiferous sands of Brazil. The hardness is H and the 
specific gravity 3*75. Staurolite is a characteristic mineral of 
crystidlme schists, and it is also a product of conta(fi>meta^ 
morphism. Large twinned crystals with rough suxfaees are 
found in mica^hist in Brittany and at sever^ pfiaces in the 
United States, e.g. in Fannin county, Georgia. UntwmHed 
crystals, transbeent and of a rich brown colour (gienatite), 
are abundant in the silvery white paragonite-schist of Monte 
Campione, St Gothard. (L. J« 84 

BTAVANOER, a seaport of Norway, capital of Stavanger wet/ 
(county), on the west coast in 59” N. (that of the Orkn^ islands 
and northern Labrador). Pop. (1900), 30,S4x- It lies im the 
south side of the Bukken Fjord, and has a picturesqae baibom 
well sheltered by islands. The town is one of the oldest in 
Norway, founded in the 8th or 91th century, but the pment 
town is modem, though narrow, winding streets and wooden 
houses give it an antique appearance^ , It became the seat of 
a bishopric in the r^tb oentu^. Though the bishopb see was 
removed to Christiantand in 1685, the Romanesque 
church of St S^thun, founded by the English bi^op Reu^sl 
in the end of the zsth century, and rehm 
down in 1279, remaimi and, nexttotheii»thedraiof Tnmdl^em, 
is the most interesting stone eburishlh Norway . Th^ ^il 
onmtepamted |mlpk of carved ^o6d(rt^8). 
pakoe iof Kma^sgaard as now; a Latin i^ooL The^i^re a 
theatre, an interesting museum of antiquitiesynatiiKaii history 
and art; ^ h pictopstq^ paric, (B|crgsted). 
of iii^'topm hhd its enySmhs (Sfmdnaes, 
including factories for preserved foods, wooB^a 
lithe, iediim seawM, and > domMfe.aa>]ilmodtt^ 
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fisheries are importanc^for herring, mackerel, sprats, cod, 
salmon, lobsters and anchovies. 0 ^ Rennes Island in ^ 
fjord, over agiunst the town, there is a Cheviot shcep-lsreeding 
farm under government auspices. The imports consist prin- 
cipally of coal, salt, grain and flour> groceries, textiles, wood, 
and .mineral oils. I'he most important export is fish, other 
items being seaweed, marble, preserved foods, butter and 
margaiint and infusorial earth. 

is the first port of call for northward-bound pas- 
senger steamers from Hull and Newcastle, and has regular services 
feomtall the Norwegian coast towns, from Hamburg, &c. A rail- 
way runs south along the wild and desolate coast of Jaederen, 
one of the few low and unprotected shores in Norway, the scene 
of many wrecks. Stavanger commands a considerable tourist 
traffic. It is the starting-point of a favourite tour, embracing 
the fine vallfey of the Sand River, the great Lake Suldal and 
the Bratlandsdal. The Ly^e Fjord, a branch of the Bukken 
Fjord, is a fine narrow inlet enclosed by precipitous mountains. 
Stavanger is the birthplace of Kjelland the novelist (1849). 

STAVELEY, a town in the north-western parliamentary 
division of Derbyshire, England, 12 m. S.E. of Sheffield, on the 
Midland and the Great Central railways. Pop. (1901), 11,420. 
It lies in the valley of the Rother, in a populous industrial 
district, devoted chiefly to the working of coal and iron ; while 
there are manufactures of iron goods and brushes in the town. 
The church of St Jolm the Baptist is Early English, with much 
Perpendicular and modern alteration; it contains a number 
of interestixig early monuments. 

STAVELOT, an ancient town of Belgium, in the south-east 
of the province of Li6ge. Pop. (1904), 5037. Here Charles 
Martel gained a signal victory over Neustria in 719. A monas- 
teiy had been established there half a century earlier by St 
Remacle, bishop of Tongres. Tlie prince-abbot of Stavelot 
exercised secular authority over many towns in the Ambl^ve and 
Wardie valleys, including Malm 4 dy (now in Prussia), and had 
a seat in the old German Diet. ^ In 1815 the Treaty of Vienna 
broke up the Stavelot principality, giving half to Prussia and 
haif 'to the Netherlands. Only the tower of the old Benedic- 
tine abbey remains, and the shrine of St Remacle is preserved 
in tbs parish church. 

STAVROFOl^ a government of northern Caucasia, Russia, 
hdviDg an area of 26,492 sq. m. and bounded by the govern- 
ment of Astrakhan and the territory of the Don Cossacks 
on the N., by Kuban on the W. and by Terek on the S. and E. 
lit»oocupies the eastern part of the broad steppes which stretch 
awny noith from the foot b£ the main chain of the Caucasus. 
Thte western part o! the government is diversified by a broad 
undulating swelling, 150O to 2000 ft. above sea-levd; in the 
aoathem part of this swelling, and principally in Terek, there is 
a groiip of sixteen mountains; the l^htau, 2800 to 4^0 ft. in 
he^t; which are considered by H. Abich to be a porphyritic 
upheaval at the point of intersection of the two predominant 
cxcogfaphtcal lines in the Caucasus (south-west to north-east 
and;-«ottth-east .to joorth*we5t). Northward and eastward of 
Cheebjheigbibi are extensive steppes, 200 to 400 ft. above t^ sea, 
having gentle alopes both to the north (to the depression of 
t^]£myCh)Bnd to the cast^towards the low, arid shores of the 
Caspian Uttoml). ; 


Sliavropol is ehiafly 'drained by the Kuina iittd its tributaries 
(Kaxamyk and BuiVola), its basin being the most fertile part of 
UMOfymmfint, but, the evaporatipnis sc^eatthat the Kuma never 
reagsM me, Caspian except in ^ring. 13 ie Maijiycb is not so much 
a river aFa lsenes bf lakes, occupying a dupresslcm which fotmerty 
. wai'a o^eotlttg ehasnxel ' between' the Blank Sea and the Caspian. 
This .diaxmel fak. two siopos. the eastcen aomettmea disohaixing 
he scanty ’wattf^upply into the Kuma, while op. the western slope 
the ricttigated Isms wfiict fill up the depression drain into the Don, 
Caching it only during spring.^'; TVO Yegoriylcs (^at 


hnd M»aH, the RUat», and^ the 


'^{tempor^ Iributaries 


ef^riie Mdo^); diain;^e w«sterapart On tbewhole. 

Mgajj^Opi ia4QStri5{M*^qad hx the earier^.^fppiM water U sup^ied 

m^xw^nnalw stdt IwM .along the cae^nl^l^ber is scarce, 

’ the dliiniibi^ls cha&fes.of tempenttuce. The 


dry east winds are sometimes ve:^ violent in the spring and early 
summer, blowing the seeds out of the fields, and even destroying 
in a few days all existing vegetation. In July and August they 
continue for several weeks in succession, and moke the air with dust. 
The average temperatures at the town of Stavropol (altitude 2030 fti) 
are much lower than one might expect in that latitude; t^t for 
the year is 47® Fahr., that for January 24®, and that for August C8®. 
The rainfall at the same place is 28*2 in., but otber partsOf the govern- 
ment are much worse ofi in this respect, the yearly rainfall being only 
XI to 2x| in. 

There is a great lack of forests, which axe found only near the 
town of Stavropol and alongside of the main rivers. In the prairies 
tamarisks and the dwarf almond tree arc the only arboreal vegetation. 
Altogether, except in the hilly parts of the government, the dora 
and fauna difler to a great extent from the flora and fauna of other 
parts of the Caucasus. Both resemble, on the one hand, those of 
Central Asia in such foaturee as the presence, among mammals and 
birds, of the antelope Saiga taiarica, L., the steppe fox Vulpes 
corsac, Pallas, and the lark Melcmocoryfha tatanca, Pallas, and 
among plants of. firstly Tamatix Pallasti, SMcs caifpia and Stipa 
iBssingiana (all characteristic of the arid prairies beyond the Urals), 
and secondly of species of Salspla, Salicornia, Su»da, Artemisia, 
Kochia and Camphorosma, all characteristic of the salt stwpcs of 
Asia; on the other hand, teth flora and fauna have many futures 
in common with the prairies of south Russia. 

As regards geology, the whole of the govemjnent is covered with 
Tertiary and post-Tertiary deposits. I^wer Miocene, Middle- 
Mediterranean deposits, ana Sarmatian clays, limestones and sand- 
stones crop out ovei nearly one-half of the surface of government, 
namely, in its higher portion, while the remainder is buried under 
loess and fluviatile and lacustrine deposits. A na^ow zone, now 
a low plain almost devoid of vegetation, is overlain with the so-called 
Ca^ian deposits. 

The population is rapidly increasing, particularly from natural 
causes, and partly in consequence of immigratmn. In 1886 it was 
2p2.^35J 1*1 *897» fi79»75fl» *** 1906 was estimated at 1,023,700. 

The average density of the population is only 44 per sq. m., but in 
some districts it rises to 87. Russians form 90 % of the popula- 
tion, the other races being Kalmucks, Turkomans, Nogai Tatars, 
Armenians, Georgians, Gcormans, Poles, &c. More than four-fifths 
of the population (81 %) are Russian poa^nts. The nomad pecula- 
tion occupies, however, more than one-third of the territory. There 
are four ordinary districts, the centres of administration in which 
are Stavropol, Alexandrovsk, Medvyezhinsk and Piaskovcya, the 
chief town of the district of Novo-grigofyevsk ; besides these the 
territory occupied by the nomads is divided into three districts, 
Mshe-Derbetovskiy, Turkoman and Achikulak. 

tionf^d BO large is the barest that n^ Icbb than 16,000 la^^rers 
come annually from Enropean Russia to assist in gathering in riie 
crops. The peasants own some 48 % of the total area, private 
persons 7 %, the imperial government 2 % and the Crown less 
than 2 %. Agriculture is most successful on the wide prairie lands, 
where over 3,250,000 acres are annually under cereals. The principal 
crops are rye, wheat, oats, barley and potatoes. Melons, water- 
melons, flax and sunflowers are widely cultivated. Modem agri- 
cultural implements are in general use. Vineyards stretch for close 
upon 100 m. along the Kuma, and nearly 800,000 gallons 6f wine 
01 an inferior quality are obtained annually. The factories are 
limited to flour-mills, oil-miUs, distilleries, tanneries and candle- 
works, and a few domestic industries are carried on in the village!. 
Considerable quantities of grain, flax, wool and hides are exported, 
and the fails arc very animated, amounts of corn are exported 

both to the mountainous districts of C^ticasia and to 'Russia (Rostov- 
on-the-Don). Livestock breeding is engaged in very largely, not 
only by the Kalmudcs, Turkomans and Nogai Tatars, hut also by 
the Russians. 

The northern slopes of the Caucasus began to be colonized by 
the Russians at a very early period, and as early as the itth century 
part of the territory now ocout^od by Stavropol was known lx> 
Russian anaalSats aa the Tmutarakanpiincipaitty/ which had Kussiw 
princes. A new attempt to colomzc north, Cauwia was n^e 
m the i6th century, under Ivan the Temble, whowrneda Kabaxdian 
princess. This Was again unsuccessful, and it ^s not till xyii that 
Russia began regulsxly to colonize the territory by Cossack settle- 
ments. Kizlyar vrm founded in lygfi, Stavropol m 27^ * 777 * 

Vast tracts of lands iwere given by Catherine XI. to ha 
who began to people them serfs froM Russia. 

^ ‘ (P.A. Ki; J.T.Bb.) 


8 TAYB 0 P 0 L, a town of souriMfn BxissiaycapHil tfl the govern- 
ment of the same oma f^tean 4030 ft. above 

the 8ea> bn the northern slope iof the Cauoteus, eoo in. N.W* of 
VMdikavkae. It is oonolBcned by mil ^247 m.) with Rostot- 
otihtbe-Don. Altbongli founded oidy in 1776 , it has Aomi 
ra|ridly> and had apopifiarion^ 35;56x,and(of 
in 1900.' StaVroped is an episcopal see of ^ 

Qiurcfii; and one of the be9t4)ufit provneiai' tbwns of fthe 



STAWELL, SIR 

Empire^ h&vlng wk!« streets^ and houses nM>stly of 
stone^ With large gardens surrounding the houses. There 
are public libraries, a people^s ^ace and several scientific 
sodeties. Stavropol has fiout^mills and varknis small fac- 
tories. Large nuTnbers of cattle eat sent to Moscow and St 
Petersburg, while cereals, tallow and sheepskins are exported 
to Russia, and manufactured wares imported. Armenian, 
Georgian and Persian merchants carry on a lively trade in local 
wares. 

STAWBIX, SIR WILLIAM FOSTER (1815-1889), British 
colonial statesman, was the son of Jonas Stawell, of Old Court, 
in the county of Cork, and of Anna, daughter of the Right Rev. 
William Foster, Bishop of Clogher. He was bom on the 27th 
of June 1815, was educated at Trinity College, Dublin, studied 
law at King’s Inn, Dublin, and Lincoln’s Inn, and was called 
to the Irish bar in 1839. He practised in Ireland until 1842, 
and then, making his li^me in Australia, was admitted to the 
Melbourne bar in 1843. He engaged extensively in pastoral 
pursuits, and had sheep stations at Natte Yallock, on the banks 
of the river Avoca, and in the neighbourhood of Lake Wallace, 
near the South Australian border. For many years he enjoyed 
the leading practice at the local bar, and when the Port Phillip 
district of New South Wales was separated from the parent 
colony, and entered upon an independent existence as the 
colony of Victoria, Mr Stawell accepted the position of attorney- 
general and became a member of the executive and legislative 
councils. A few weeks after his appointment gold was dis- ' 
covered, and to Mr Stawell fell the arduous duties of creating 
a system of government which could cope adequately with the 
difficulties of the position. He hod to establish a police force, 
frame regulations for the government of the goldfields, appoint 
magistrates and officials of every grade, and protect life and 
property against the attacks of the hordes of adventurers, 
many of desperate character, who landed in Victoria, first from 
the neighbouring colonies, and later from Europe add America. 
It was very much owing to the firm administration of Mr Stawell 
that, at a time when the government was weak and a large section 
of the newcomers impatient of control, lynch law was never 
resorted to. He had very little as^stanoe for some time from 
any of his colleagues, and until the executive council was 
strengthened by the admission of Captain (afterwards Sir Andrew) 
Garke and Mr H. C. E. Childers Mr Stawell was the brains as 
well as the body of the administration. The success of his policy 
was upon the whole remarkable. In the legislature he was 
sometimes opposed, and at other times assisted, by Mr (after- 
wards Sir John) O’Shanassy, who was the leader of the popular 
party, and between them they managed to pass a numlw of 
statutes which added greatly to the prosperity of the colony. 
Mr Stawell was indefatigable in the discharge of his duties, and 
extraordinary stones are told of the long journeys on horseback 
to visit distant outposts which he would take i^ter being 
all day long in the law courts or in tht council chamber. 
Mr Stawell bore an active part in drafting the Constitution 
Act which gave to Victoria representative institutions and a 
responsive ministry, instead of an executive appointed and 
Removable by the ^vemor and a legislature in which one-third 
of the members were chosen by the Gown. At the first general 
after the new constitution in 1856 Mr Stawell was 
returned as brie of the members for Melbourne, and became the 
attorhey-genered of the first re^nsible In 1:857, on , 

the resignation of the diief justice, Sir William A’Beck^ he 
sticcbedira to the vacant post, and was civated a knight^bafihel^^^ 
He kdihinistered’the government of Victoria in X873, *875^x876, ’ 
and 1884. Sir WiUktn never left Australia from his arrival in 
tOi tSfii, whtn he paid short wits to the. Neighbouring 
colonies and New Zealand, and 1873, when he returned to' 
Europe on two years’ leave of absence. He took a veiy deep 
inhere^ in the proceedings of the Church of Englaiid, andwas a 
w 1:be synod- jMs retirexheht frdm 'the ^ch in , 
x88d he was created X.C-M.G. He di^ at Kaples in 7889. ; 
In hs M rncuoM Finanoes Muabetiv only daughter i 
of W. P. Greene, R.N. ' 
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STAWELL, a nuinidpahty of Boning county, Victoria^ 
Australia, 179 m. by rail W;N.W. of Melbourne, Pop. (1901), 
5296. The quartz reefs of the Pleasant Geek goldfields g^ear 
the town are worked at very deep levels and ttoe are several 
extensive cyanide plants on the reef, in the adjacent Grampians, 
which are connected by rail with Stawell, there are numerous 
freestone quarries. Wheat is extensively grown in the vicinity 
and also large numbers of vines, for which the soil is particularly 
adapted. Stawell is the changing station on* the line from 
^bourne to Adelaide, and has large engine-houses and repair- 
ing shops. 

STAY BA^ in architecture, saddle bars passing through 
the mullions in one length across the whole window, and secum 
to the jambs on each side (see Saddle). 

STEAD, WILLIAM THOMAS (1849- ), English joumaliat, 

was bom at Embleton, Northumberland, on the 5th of July 
1849, the son of a Congregational minister. He went to school 
at Wakefield, but was early apprenticed in a merchant’s office at 
Newcastle-on-Tyne; he soon gravitated however, into journal- 
ism, and in 1871 became editor of the Darlington Ntirth^ Echo. 
In x88o he went to London to be assistant editor of the Fall 
Mall Gazette under John Morley, and when the latter retired he 
became editor (1883-1889). Up to 1885 he had distinguished 
himself for his vigorous handling of public a&urs, and his 
brilliant modernity m the presentation of news. He introdoced 
the “ interview,*’ made a feature of the Fall Mali “ extras ” (see 
also Newspapers : London\ and his enterprise and originality 
exercised a potent influence on contemporary journalism 
and politics. His enthusiasih, however, carried him too hir 
when in 1885 he entered upon a crusade against vice by pub- 
lishing a series of articles on the Maiden Tribute of Modem 
Babylon.” Though his action undoubtedly furthered the passing 
of the Giminal Law Amendment Act, it made his position on 
the paper impossible; and his imprisonment at Holloway for 
three months on a charge arising out of his crusade made his 
connexion with the whole subject a source of considerable 
prejudice. On leaving the Fail Mali he founded the monthly 
Revim of Reviews (1890). and his abundant energy and' iaciife 
pen found scope m many other direptions in journalism of «n 
advanced humanitarian type. He started cheap repeints 
{Fenny Foots and Frose Classics, &c.), conducted a spirituaHstic 
organ, called 1 1893-1 697), in which he gave lull play 

to his interest in psychical research; and became an enthusiastic 
supporter of the peace movement, and of many other movement^ 
popular and unpopular, in which he impressed the public gener- 
ally as an extreme visionary, though his practical «ne^ Was 
recognized by a considerable circle of admirers and pupiu. At 
the time of the Boer War of 1899 he threw himsdf into the Boer 
cause and attacked the government with characteristic violence. 
Yet amid all his unpo{>ularity, and oil the suspicion and opposi- 
tion engendered by his methods, his personality remained a 
forceful one both in public and private hfe. He was an early 
imperialist dreamer, whose influence on Cecil Rhodes in South 
Africa rfemaimed of primary importance; and many politicians 
and statesmen, who on most subjects were completely at variance 
with his ideas, nevertheless owed something to them. Mr Rhodes 
nmde him his confidant, and was inspired m his wiQ by his 
suggestions; and Mr Stead was intended to be one of Mr Rhodes’s 
execdtorfe, though his name was struck out after the Boer War 
(see his' Last Wiil and Testament of C. /. Rhodes, 1902). The 
numbtf of his publications gradually became very l^ge, as he 
vnWte with iaeiUty and sensational fervour on dl sorts of 
subjects, fr^ The Tfitth> about Ru^a (1888) to If Christ 
emp 10 Chicago (^893), and from Mrs Booth (x^a) to The 
AmeriehniotUion ^ ^ Wodd ;(x90ji). In^piiyate life his keen 
sense of merit eahi kindly interest influenced many aspirants to 
jcnlrndism' and literature. 

Sraitti a thick slice or piecp ol meat ,cut icft broiling 

or stet^dngi' wbrd is apparently derived from ted. r 
used iif^tte^mesense, which xneaht properly lioatbed meat, Inm 
steikfa, tdyoost, that'is, placed on a stick or {iegof woodbefofie 
1% fist; Stick; d. Swed. Jlsk; roaotnineait 
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A Steak may be cut from any meat or fish, but the beat^ki:k)wn is 
a “ beef-steak,” cut properly from the rump a “ rump-^steak,” 
or part of the loin a “ tenderloin.” A “ porter-house ” steak 
is a choice cut of steak from the loin, so named apparently 
first in New York from a well-known porter-house,” an eating- 
house where chops, steaks, &c., and porter or "itout were served, 
at which these steaks were a speciality. A steak grilled between 
two other steaks, which are not served after the cooking is 
finished, is also sometimes called a porter-house ” steak. 

STEAM ( 0 . Eng. steam j vapour, smoke; cf. Du. stoom\ the origin 
is unknown), water-vapour. Dry steam is steam free from 
mechanically mixed water particles; wet steam, on the other 
hand, contains water particles in suspension. Saturated steam 
is steam in contact with liquid water at a temperature which is 
the boiling point of the water and condensing point of the steam; 
superheated steam is steam out of contact with water heated 
above this temperature. For theoretical considerations see 
Vaporization, and for the most important application see 
Steam Engines; also Water# 

STEAM ENGINE, i. A steam engine is a machine for the | 
converaon of heat into mechanical work, in which the working 
substance is water and water vapour. The working substance 
may be regarded from two points of view. Thermodynamically 
it is the vehicle by which heat is conveyed to and through the 
engine from the hot source (the furnace and boiler). Part of 
this heat sufiers a transformation into work as it passes through, 
and the remainder is rejected, still in the form of heat. Mechani- 
cally the working substance is a medium capable of exerting 
pressure, which effects this transformation in doing work by 
means of the changes of volume which it undergoes in the 
operation of the machine. Regarded as a thermodynamic 
device, the function of the engine is to get as much work as 
possible from a given quantity of heat or, to go a step farther 
back, from the combustion of a given quantity of fuel. Accord- 
ingly, a question of primary importance is what is called the 
efficiency of the engine, which is the ratio of the work done to 
the heat supplied. Before, however, proceeding to discuss the 
steam engine in this aspect, or treating of the mechanics of 
its modern forms, it may be useful to give a brief historical 
sketch of its early development as an industrial appliance. 
In any such sketch the chief share of attention must necessarily j 
be given to the work of James Watt. But a process of evolution 
had been going on before the time of Watt which prepared the 
steam engine for the immense improvements it received at his 
hands. His labours stand in natural sequence to those of 
Thomas Newcomen, and Newcomen’s to those of Denis Papin 
and Thomas Savery . Savery’s engine in its turn was the reduc- 
tion to practical form of a contrivance which had long before 
been known as a scientific toy. The most modern type of ^ 
the steam turbine of C. A. Parsons, is a new departure which 
has but little to connect it directly with the past; but even the 
steam turbine not only profits by the inventions of Watt, but 

in its characteristic feature 
finds crude prototypes in 
apparatus which employed 
the kinetic energy of jets of 
steam, 

2. One of these, indeed is 
mentioned amongst the ear- 
jftfw t^o best notices we 
B.C. have of any heat 
engine. In the Pneumaiica 
of Hero of Alexandria (c, 
Z30 B.c.) there is described 
aeolipile, which is a 
zdnutive steam reaction tur- 
biney consisting of a spherical 
vessel pivoted on a qesiifral 
axis and, supplied with steam 
oriejof The steam ^^capes by tent pipes 

in' opposite directions, at opposite ends of 
aiiiiiMHte^.perpendiiedto the axis. The globe^ revplves by 


reaction from the escaping steam just as a Barker’s mill is 
driven by escaping water. Another apparatus described by 
Hero (fig. ly is interesting as the protot}^eof aclassof jengines 
whicklong afterwards became practically important. A, hollow 
altar containing air is heated by a fire kindled on it; the air 
in expanding drives some of the water contained in a spherical 
vessel beneath the altar into a bucket, which descends and 
opens the temple doors above by pulling round a pair of 
vertic il posts to which the doors are fixed. When the fire is 
extingui^ed the air cools, the water leaves the bucket, and the 
doors close. In another device a jet of water driven ou^ by 
expanding air is turned to account as a fountain. 

3. From the time of Hero to the xyth century there is no 
progi'ess to record, though here and there we find evidence that 
appliances like those described by Hero were used 

for trivial purposes, such as organ-blowing and the 
turning of spits. The next distinct step was the 
publication in 1601 of a treatise on pneumatics by Giovanni 
Battista della Porta, in which he shows an apparatus simil^ 
to Hero’s fountain, but with steam instead of air as the dis- 
placing fiuid. Steam generated in a separate vessel p^ses into 
a closed chamber containing water, from which a pipe (open 
under the water) leads out. He also points out tlrnt the con- 
densation of steam in the closed chamber may be used to pro- 
duce a vacuum and'suck up water from a lower level. In fact, 
his suggestions anticipate very fully the engine which a century 
later became in the hands of Savery the earliest commercially 
successful steam engine. In 1615 Solomon de Caus gives a 
plan of forcing up water by a steam fountain which differs from 
Della Porta’s only in having one vessel serve both as boiler and 
as displacement-camber, the hot water being itself raised. 

4. Another line of invention was taken by Giovanni Branca 
(1629), who designed an engine shaped like a water-wheel, to 
be driven by the impact of a jet of steam on its vanes, and 
in its turn to drive other mechanism for various useful purposes. 
But Branca’s suggestion was for the time unproductive, and we 
find the course of invention reverting to the line followed by 
Della Porta and De Caus. 

5. The next contributor is one whose place is not easily 
assigned. To Edward Somerset, second marquis of Worcester, 
appears to be due the credit of proposing, if not Mmrquhof 
mCing, the first useful steam engine. Its object Wotmtei^ 
was to raise water, and it worked probably like 

Della Porta’s model, but with a pair of displacement-chambers, 
from each of which alternately water was forced by steam from 
an independent boiler, or perhaps by applying heat to the 
chamber itself, while the other vessel was allowed to refill. 
Lord Worcester’s description of the engine in art, 68 of his 
Century oj Inventions (1663) obscure, and no drav/ings are 
extant. It is, therefore, difficult to say whether there were 
any distinctly novel features except the double action; in 
particular, it is not clear whether the suction of a vacuum 
was used to raise water as well as the direct pressure of 
steam. 

6. The steam engine first became commercially, rsuccessful in 
the hands of Thomus Savery/ who, in 1698, obtained a patent for 
a water-raising engine, shown in fig. 2. Steam is , 
admitted to one of the oval vessels A, disi^ing 

water, which it drives up through the check-valve 
B. When the vessel A is emptied of water the supp^y of 
steam is stopped, and the steam alre^y there is condensed 
by avowing a }tt Of cc^ water from acistem above to stream 
over the outer surface of the vessel This produces a vacuum 
and causes water to be sucked up through ijte pipe C and 
the valve D. Meanwhile steam has beep displacing water 

' 1 FYom Greeimood^s translation of Hero’s PnmoMm'ca. < 

« Savory was bot^i proteWy and W 17x55* i^ee Sfr E. 

Uuming I-awrencOiS p'esidiailtial address to the , Royal, Instiihition 
of Cornwall Ifourn. of, (he Inst, oif Ctnhiwatt, No. 

Hshed Srith a Of Saverv’s Minaevs of in Wiiicli 
he discusses the Viginality of SnvieryfBlbivmtkmitM ^0 

daUpiB put forward for Lord Worcester. 
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Fig. 2. — Saveiy’s Pump- 
ing Engine, 1698. 


frtrni the other vessel, and is ready to be condensed there. 
The valves B and D open only upwards. The supplementary 

boiler and furnace £ 
are for feeding water to 
the main boiler; £ is 
£Qled while cold and a 
fire is lighted under it; 
it then acts like the 
vessel of De Gaus in 
forcing a supply of feed- 
water mto the main 
boiler F. The gauge 
cocks G, G are an inter- 
estine feature in detail. 
Anomcr form of Saveiy’s 
engine had only one dis- 
placement-chamber and 
worked intermittently. 
In the use of artificial 
means to condense the 
steam, and in the appli- 
cation of the vacuum so 
formed to raise water 
by suction from a level 
lower than that of the 
engine, Savery’s engine 
was probably an improvement on Worcester’s; in any case it 
found what Worcester’s engine had failed to find— considerable 
employment in pumping mines and in raising water to supply 
houses and towns, and even to drive water-wheels. A serious 
difficulty which prevented its general use in mines was the fact that 
the height through which it would lift water was limited by the 
pressure the boiler and vessels could bear. Pressures as high 
as 8 or 10 atmospheres were employed — ^and that, too, without 
a safety-valve — but Savery found it no easy matter to deal with 
hieh-pressure steam; he complains that it melted his common 
solder, and forced him, as Desaguliers tells us, *^to be at the pams 
and charge to have all his joints soldered with spelter.” Apart 
from this drawback, the waste of fuel was enormous, from the 
condensation of steam which took place on the surface of the 
water and on the sides of the displacement-chamber at each 
stroke; the consumption of coal was, in proportion to the work 
done, some twenty times greater than in a good modem steam 
engine. In a tract called The Miner's Friend Savery alludes 
thus to the alternate heating and cooling of the watex^vessel : 
“ On the outside of the vessel you may see how the water goes 
out as well as if the vessel were transparent, for so far as the 
steam continues within the vessel so far is the vessel dry without 
and so very hot as scarce to endure the least touch of the hand. 
But as far as the water is, the said vessel will be cold and wet 
where any water has fallen on it ; which cold and moisture 
vanishes as fast as the steam in its descent takes the place of 
the water.” Before Savery’s engine was entirely displaced 
by its successor, Newcomen’s, it was improved by J. T. Design- 
liers, who applied to it the safety yalye (invented by Papui), 
and* substituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Savery. To Savery 
is ascribed the first use of the term horsepower ” as a measure 
of the performance of ap engine. 



CyUndkt 


fuggested by 


: proposed 


i fea: 

^ osion of giin-pow4^ either to raise a 
Matw piston or tp force up water, or toproduce, fey theaub- 

sequent cooUng of the ga^ a ^rtial vacuum into 
whidb water might be sucked vsp. TW years later Christiaa 
Huygens described an engine in which the explosion Of gun- 
pov^er in a cylinder expelfed^ pdrt of the (gaseous eoptents, ato 
which the coding of the veihainder cani^ a piston to descend 
ui^er atm^heric p^ssure, and the pfetoh m desoenf^ 
work by taisng a weight. , 

In x$9o yfho^ ten yeaxs before had mwented 


the safety*valye as an adjunct to his “ digester,” suttested that 
the condensation of steam should be employed to ma&a vacuum 
under a piston previously raised by ^e expansion ' 
of the steam. Papinas was the earliest cylinder 
and piston steam engine, and his plan of using ^ steam 
was that which afterwards took practical shape in the atmo- 
spheric engine of Newcomen. But his scheme was made 
unworkable by the fact that he proposed to use but one vessel 
as both, boiler and cylinder. A small quantity of water was 
placed at the bottom of a cylinder and heat was applied. When 
the piston had risen the fire was removed, the steam wis allowed 
to cool, and the piston did work in its down-stroke under the 
pressure of the atmosphere. After hearing of Savery’s engme 
in 1705 Papin turned his attention to improving it, and devised 
a modified form, shown in fig. 3, in which the displacement- 



Fxo. 3.— Papin, 1705. 

chamber A was a cylinder, with a floating diaphragm or piston 
on the top of the water to keep the water and steam from direct 
contact with one another. The water was delivered, into a 
closed air-vessel B, from which it issued in a continuous stream^ 
against the vanes of a water-wheel. After the steam had done 
its work in the displacement-chamber it was allowed to escape 
by the stop-cock C instead of being condensed. Papin’s engme 
was, in fact, a non-condensm^ single-actjng steam pump, with 
steam cylinder and pump cylinder in one. A curious feature 
of it was the heater D, a hot mass of metal placed in the dia- 
phragm for the purpose of keeping the steam dry. Among 
the many inventions of Papin was a boiler with an internal 
fire-box— the earliest example of a construction that is now 
almost universal."^ 

9. While Papin was thus going back from his first notion of 
a piston engine to Savery’s cruder tjpe, a new inventor fead 
appeared who made the piston engine a pra^cal 
success by separating the boiler from the cylinder x^vMiiiifric 
and by using (as Savery had done) artificial means 
to condense lie steam. This was Thomas New-^^*^ 
comen, who in 1705, with his assistant, John Cawley, 
gave the steam engine 
the form shown in fig. 

4. Steam admitted from 
boiler to the blin- 
der allowed the piston 
to be raised by a heavy 
counterpoise on the other 
side of the beam. Then 
the steam valve was 
shut and a jet of cold 
water entered the cylin- 
der and condensed the 
steam, th^ plistoh was 
cpfisequcntly 'forced 
down Iby the pressure of 
the atmosphere and did 
TOtk oil the pump. The 

next entfV of steam , 

expdlcd the condensed Fig. 4.^NewcomeB*s Atmoppherte 
watomm the cyl^ .. Engine; tJro5. , ^ 

. } an aocimnt of lupin's inventbas see, Ide lift and 
spohdMe, by Dr fi. Gcrland (Bcfiiii; rSkrt. ' 
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t^tfough an escape valve. The piston was kept tight by a 
Ugrer of water on its upper surface. Condensation was at first 
effected by cooling' the outside of the cylinder, but the accidental 
leakage of the packing water past the piston showed the advan- 
tage of condensing by a jet of injection water, and this plan 
took the place of surface condensation. The engine used steam 
whose pressure was little if at all greater than that of the atmo- 
sphere; ^metimes, indeed, it was worked with the manhole lid 
m the .^lp^iler. 

XQ, About 271Z Newcomen’s engine began to be introduced 
for pumping mines. It is doubtful whether the action was 
. originally automatic, or depended on the periodical 

rilhMm attendant. The common story 

is that in 1713 a boy named Humphrey Potter, 
whose duty it was to open and shut the valves of an engine 
he attended, made the engine self-acting by causing the beam 
itself to open and close the valves by suitable cords and 
catches. This device was simplified in 1718 by Henry Beigh- 
ton, who suspended from the beam a rod called the plug-tree, 
which worked the valves by means of tappets. By 1725 
the engine was in common use in collieries, and it held its 
place without material change for about three-quarters of a 
century in all. Near the close of its career the atmospheric 
engine Was much improved in its mechanical details by John 
Smeaton, who built many large engines of this type about 
the year 1770, just after the great step which was to make 
Newcomen’s engine obsolete had been taken by James Watt. 

Compared with Savery’s engine, Newcomen’s had (as a 
pumping engine) the great advantage that the intensity of 
pressure in the pumps was not in Any way limited by the pressure 
of the steam. It shared with Savery’s, in a scarcely less degree, 
the defect already pointed out, that steam was wasted by the 
alternate heating and cooling of the vessel into which it was 
led. Though obviously Capable of more extended uses, it was 
in fact almost exclusively employed to raise water — ^in some 
instances for the purpose of turning water-wheels to drive other 
machinery. Even contemporary writers complain of its vast 
“ consumption of fuel,” which appears to have been scarcely 
smaller than that of the engine of Savery, 

II. In 17(53 James Watt, an instrument maker in Glasgow, 
irhile engaged by the university in repairing a model of New- 
comen’s engine, was struck with the waste of steam 
to which the alternate chilling and heating of the 
cylinder gave rise. He saw that the remedy, in his 
own words, would lie in keeping the cylinder as hot as the steam 
that entered it. . With this view he added to the engine a new 
organ— «n empty vessel separate from the cylinder, into which 
the steam should be allowed to escape from the cylinder, to be 
condensed there b>^ the application of cold water either outside 
or as a jet. To pfeserve the vacuum in his condenser he added 
a pump called the air-pump, whose 
function was to pump from it the 
condensed steam and water of con- 
densation, as well as the air which 
would otherwise accumulate by leak- 
age or by being Itfought in with the 
steam or with the injection water. 
Then, as the cylinder was no longer 
used as a condenser, he was able to 
keep it hot by clothing it with non- 
conducting bodies, and in particular 
Fro. 5.*— Watt'a Experi- ^se of a steam jacket, or lay» 

mental Apparatus. between the cyKnder 

and an external casing. Further, and still with the same 
object, he roveifed in the top of the cylinder, taking the piston- 
rod out throu^ a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface. The 
idea of using a separate condenser had po sooner occurred to 
Wl^jt than he put it to the test bpr construoting the apparatus 
shoiim ifj fig. 5. the cylinder, B .a surface conden^, 

«nd C the air-pump.’ The ^rylinder was filled with steam above 
the'pistdn, and a vacuum, was formed in the surface condenser B. 



On qpening the stop-cOck D the steam rushed over from' Use 
cylinder and was condensed, while the piston rose and^ lilted a 
weight. After severai trials Watt patented his improvements 
in 1769; they are described in his specification in the following 
words, which, s^art from their immense historical interest, 
deserve careful study as a statement of principles which to this 
day guide the scientific development of the steam engine : — 

** My method of lessening the consumption of steam, and conse- 
quently fuel, in fire-engines, consists of the following principles ; — 
First, That vessel in which the powers of steam are to be em- 
ployed to work the engine, which is called the cylinder in common 
fire-engines, and which T call the steam-vessel, must, during the whole 
time the engine is at work, be kept as hot as the steam that enters 
it; first by enclosing it in a case of wood, or any other materials 
that transmit heat slowly; secondly, by surrounding it with steam 
or other heated bodies; and, thirdly, by suffering neither water nor 
any other substance colder than the steam to enter or touch it during 
that time. 

*' Stoondly, In engines that are to be worked wholly or partially, 
by condensation of steam, the steam is to be condensed in vessels 
distinct from the stoam-vessels or cylinders, although occasionally 
communicating with them; these vessels I call condensers; and, 
whilst the engines are working, these condensers ought at least to 
be k^t as cold as the air in the neighbourhood of the engines, by 
application of water or other cold bodies. 

” Thirdly, Whatever air or other elastic vapour is not condensed 
by the cold of the condenser, and may impede the working of 
the engine, is to be drawn out of the steam-vessels or condensers 
by means of pumps, wrought by the engines themselves, or other- 
wise. 

** Fourthly, I intend In many cases to employ the expansive force 
of steam to press on the pistons, or whatever nwy be usqd instead 
of them, in the same manner in which the pressure of the atmosphere 
is now employed in common fire-engines. In cases where cold water 
cannot be had in ]^bnty, the engines may be wrought by this force 
of steam only, by msch^ging the steam into the air after it has done 
Its office. . . . 

** Sixthly, I intend in some cases to apply a degree of cold not 
capable of reducing the steam to water, but of contracting it con- 
siderably, 80 that the engines shall be worked by the alternate 
expansion and contraction of the steam. 

Lastly, Instead of using water to render the pistons and other 
parts of the engine air and steam tight, I employ oils, wax, resinous 
bodies, fat of animals, quicksilver and other metals in their fluid 
state."' 

The fifth claim was for a rotary engine, and need not be quoted 
here. 


The ” common fire engine ” alluded to was the steam engine, 
or, as it was more generally called, the ” atmospheric ” engine 
of Newcomen. Enormously important as Watt’s first patent 
was, it resulted for a time in the production of nPthing more than 
a greatly improved engine of the Newcomen type, mUch less 
w:;steful of fuel, able to make faster strokes, but stiU only suitable 
for pumping, still single-acting, with steam admitted during 
the whole stroke, the piston, as before, pulling the beam by a 
chain working on a circular arc. The condenser was generally 
worked by injection, but Watt has left a model of a surface 
condenser made up of small tubes, in every essential respect 
like the condensers now used in marine engines.^ 

13. Fig. 0 » an example of the Watt pumping engine of this 
period. It should be noticed that, although the top of the cyliader 
IS closed and steam has access to the upper side of tfie 
piston, this is done only tb kfeep the cylinder and piston 
warm. The engine is still single-acting: the steam in 
the upper side merely plays the part which was played 
in .Newcomen’s engine by the atnospheDej ana it iS 
the lower end of the Cylinder alone that is ev^ put in communi- 
cation with the condenser. There are three valves r the ” steam ” 
vfilve a, the equilibrium ” valve b, and the ” exhaust valve 
c* At the beginning of the dawtiHftroke p is bpened tp ptbdace a 
vacunm below the t^ton aud a is openied t6 admit steam al^ye it. 
At the end of the dowpTetroke- a and ^ 

This puts the two sltlcjs in equilibnum and allpwe the pist^qft to 
be pulled np by the pump-rofl I*; Which is heaW ehoUgh to 
as « counterpoise. C is fihe oondMSer, and A tneali^pump. widch 
discharges into the. hot well H, whence the supply of the feed-pvatp 
Fis.dr^wq, ^ . , , , 

J13. In f secondpatonib Watt dnectibea the “ 

pla^t ” wheels Andtotfiqr inethods of making' the e gine: give 
An iuterestiqg of ther ate^ to Ms 

invention was writt^ W Watt as a note to.the-a^le - 
Engine*’ in Robison's System of Mechanist Philosophy 
^rSDwing, The and'd^ef rS-zD* 
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eontimious revolving motion to a shaft provided with a 
flywheel. He had invented the crank and connecting-rod lor 
thk purpose, but it had meanwhile been patented 
Pickard, and Watt, rather than make tenns 
with Pickard, whom he regarded as a plagiarist of 
his own ideas, made use of his sun-and^lanet motion until the 
patent on the crank expired. The reciprocating motion of earlier 
forms had served only for pumping; by this invention Watt 
opened up for the steam en^ne a thousand other channels of 



Fig. 6 .— Watt's Single-Acting Engine, 1769. 
usefulness. The engine was still single-acting; the connecting- 
rod was attached to the far end of the beam, and that carried 
a countei;poise which served to raise the piston when steam 
was admitted below it. 

14. In 1782 Watt patented two further improvements of the 
first importance, both of which he had invented some years 
otb0r before. One was the use of double action, that is 
iav»aiiQa9 to say, the application of steam and vacuum to 
oiWMtt. each side of the piston alternately. The other 
(invented as early as 1769) was the use of steam expan- 
sively, in other words the plan (now used in aU engines that 
aim at economy of fuel) of stopping the admission of steam 

when the piston had 
made only a part of its 
stroke, and aUowmg the 
rest of the stroke to 
be performed by the 
expansion of the steam 
already in the cylinder. 
To let the piston push as 
well as pull the end of the 
beam Watt devised his 
so-called parallel motion, 
an arrangement of links 
connecting the piston- 
rod head with the beam 
in jsuch a way as to 
guide the rbd to move 
m a very nearly strai^t 
line. He further added 
the throttle valve, for 
regulating the rate of 
amnissioa of steam, and 

-W.tf.Da««e.Acttag 

Engine, 1782. the speed by acting on 
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the throttle-valve. The stage of idevdopment reacfaied at this 
time is illustrated by the engine of fig. 7 (from Stuartk 
History of the Steam Engine), twhich shows the parallel 
motion pp, the governor g, throttle^ahre t, and a pair of 
steam and exhaust valves at each end of the cy^der. Among 
other inventions of Watt were the ** indicator/’ by which diagrams 
showing the relation of the steam pressure in the cylinder to 
the movement of the piston are automaticaliy drawn ; a 
steam tilt-hammer ; and also a steam locomotive lor ordin^y 
roads — ^but this invention was not prosecuted. 

In partnership with Matthew Boulton, Watt carried on in 
Birmingham the manufacture and sale of his engines with the 
utmost success, and held the field against all ri^^ in spite of 
severe assaults on the validity of his patents. Notwithstanding 
hk accurate knowledge of the advantage to be gained bj^ pdhg 
steam expansively, he continued to employ only low pressures — 
seldom more than 7 lb per sq. in. over that of the atmo- 
sphere. His boilers were fed, as Newcomen’s had been, through 
an open pipe which rose high enough to let the column of water 
in it balance the pressure Of the steam. He gave a definite 
numerical significance to the term ** horse-power ” as a 
mode of rating engines, defining it as the rate at which work is 
done when 33,000 lb are raised one foot in one minute. 

15. In the fourth claim in Watt’s first patent the second 
sentence describes a non-condensing engine, which would teve 
required steam of a higher pressure. This, how- 

ever, was a line of invention which Watt did ooaduntag 
not follow up, perhaps because so early as 1725 a 
non-condensing engine had been described by Jacob Leopold 
in his Theatrum mackinarum, Leopold’s proposed engine 
k shown in fig. 8, which 
makes its action sufficiently 
clear. Watt’s aversion to 
high - pressure steam was 
strong, and its influence on 
steam engine practice long 
survived the expiry of his 
patents. So much indeed 
was this the case that the 
terms ** high-pressure ” and 
“ non-condensing ” were for 
many years synonymous in 
contradistinction to the 
** low-pressure ” or condens- 
ing engines of Watt. This 
nomenclaturenolonger holds ; 
in modem practice many 
condensing engines use as 

high pressures ^ s.-Leupold's Koa-Ca»to&W 

densmg engines, and by dwng “• wwaiensin* 

SO are able to take advantage ® ^ 

of Watt’s great invention of expansive working to a degree 

which was impossible in bis own practice. 

16. The introduction of the non-condensing aind, &t that 
time, relatively high-pressure engine was efected in Englaiid 
by Richard Trevithick and in America by Oliver 

Evans about 1800. Both Evans and Treviriiiok 
applied their engines to prcpel carriages on roads, siioai. 
and both used for boiler, a cylindrical vessel with a cylindrical 
flue ins^e— the constraction nbw known as the Cornish 
boiler. In partnersh^ with William BoU, Trevithick had 
previously made direct-acting pumping-engines, with an invert^ 
cylinder set ovei^ and in fine with the pump-n^, thus idk^ 
pensing wiHr the' beam that had been aieature in all earliet 
forms. But in these “Bull” engines, as they were caHed^t^ 
condenser wat used, or, rather, tiic steam was condetoed 
by a jet Uf cold ’water in the exhaust-pipe, and Boulton’ & 
Watt aUGcessfuUy opposed them as infrinsw Watt’s^^otents. 
To ^VHhidt tielon^ ihe distinguished honour! lOf cbong the 
first to use a Steam oairriage on a railway; in ^£894 he buikia 
locomotive in the modenii mat, to run on whit bad formaify 
been a horsikramwBy, in Wales, and it is .notoworthly that itim 
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exhaust steam yrta discharged into the funnel to force the furnace 
draught, a device which, twenty-five years later, in the hands 
ol George Stephenson, went far to make the locomotive what 
it is to-day« In this connexion it may be added that as early 
as 1769 a steam carriage for roads had been built in France by 
Nicolas Joseph Cugnot, who used a pair of single-acting high- 
pressure cylinders to turn a driving axle step by step by means 
of pawls and ratchet-wheels. To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in the 
United States, a feature which for many years distinguished 
American from English practice. 

17. Amongst the contemporaries of Watt one name deserves 
special mention. In 1781 Jonathan Carter Hornblower con- 
structed and patented what would now be called 
a compound engine, with two cylinders of different 
sizes. Steam was first admitted into the smaller 

cylinder, and then passed over into the larger, doing work 
against a piston in each. In Hornblowcr’s engine the two 
cylinders were placed side by side, and both pistons worked 
on the same end of a beam overhead. This was an instance 
of the use of steam expansively, and as such was earlier 
than the patent, though not earlier than the invention, of 
expansive working by Watt. Hornblower was crushed by the 
Birmingham firm for infringing their patent in the use of a 
separate condenser and air-pump. The compound engine was 
revived in 1804 by Arthur W00&, with whose name it is often 
associated. Using steam of fairly high pressure, and cutting 
off the supply before the end of the stroke in the small cylinder, 
Woolf expanded the steam to several times its original volume. 
Mechanically the double-cylinder compound engine has this 
advantage over an engine in which the same amount of expan- 
sion is performed in a single cylinder, that the sum of the forces 
exerted by the two pistons in the compound engine varies less 
throughout the action than the force exerted by the piston of the 
single-cylinder engine. This advantage may have been clear to 
Hornblower and Woolf and to other early users of compound 
expansion. But another and probably a more important merit 
of the system lies in a fact of which neither they nor for many 
years their followers in the use of compound engines were aware 
—the fact that by dividing the whole range of expansion into 
two parts the cylinders in which these are separately performed 
are subject to a reduced range of fluctuation in their tempera- 
ture. I This,^as will be seen later, limits to a great extent a source 
of wasltA which is present in all steam engines, the waste which 
results from the heating and cooling of the metal by its alternate 
contact with hgt and cooler steam. The system of compound 
eiq>ansion is now used in nearly all large engines that pretend 
to eexmomy. Its introduction forms the most outstanding 
improvement which steam engines of the piston and cylinder 
t3rpe have undergone since the time of Watt; and we are able 
to recognize it as a very important step in the direction set forth 
in his first principle ” that the cylinder should be kept as hot 
as the steam that enters it. 

18. Woolf introduced the compound engine somewhat widely 
about 1814 as a pumping engine in the mines of Cornwall. 

• But here it met a strong competitor in the high- 
BpglS, pressure single-cylinder engine of Trevithick, which 
bad the advantage of greater simplicity in construo- 
ition. Woolf 1$ engine fell into comparative disuse, and the 
single-cylinder type took a form which, under the name of 
the' Gbrnish pumping engine, was for many years famous for 
its great economy of fuel. In this engine the cylinder was set 
under otne end of a beam, from the other cr.d of which hung a j 
heavy tod which operated a pump at the foot of the sh^t. 
Steam was admitted above the piston for a short portion of the 
6t3!oke> thereby raising the pump-rod, and was allowed to expand 
lor the remamder.> ^ Then an equilibrium valve, connecting the 

r ie above and' babw the piston, as in %. 6, was q>ened, and 
IRBznp-rod descended, doing woik in ihe pump and raising 
thrfnUhe piston. The large mass iwhichuhad to be started 
at each stroke served by its inertia to counter- 
of the steamy rfor the ascexKhng 


rods stored up energy qf motion in the early part of the .sjtroke, 
when the steam pressure was greatest, and gave out energy in 
the later part, when expansion had greatly lowered the pressure. 
The frequency of the stroke was controlled by a device tAhed 
a cataract, consisting of a small plunger pump, in which the 
plunger, raised at each stroke by the engine, was allowed to 
descend more or less slowly by the escape of fluid below it through 
an adjustable oriflee, and in its descent liberated catches which 
held the steam and exhaust valves from opening. A similar 
device controlled the equilibrium valve, and could be set to give 
a pause at the end of the piston’s down-stroke, so that the pipnp- 
cylinder might have time to become completely filled. The 
Cornish engine is interesting as the earliest form which achieved 
an efficiency comparable with that of good modern engines. 
For many years monthly reports were published of the “ duty ” 
of these engines, the “ duty ” being the number of foot-pounds 
of work done per bushel or (in some cases) per cwt. of coal. The 
average duty of engines in the Cornwall district rose from 
about 18 millions of foot-pounds per cwt. of coal in 1813 to 68 
millions in 1844, after which less effort seems to have been made 
to maintain a high efficiency {Proc. Inst, C.E., 1863, vol. 23). 
In individual cases much higher results were reported, as in the 
Fowey Consols engine, which in 1835 was stated to have a duty 
of 125 millions. This (to use a more modern mode of reckon- 
ing) is equivalent to the consumption of only a little more than 
if lb of coal per horse-power per hour — a result surpassed by 
very few engines in even the best recent practice. It is difficult 
to credit figures which, even in exceptional instances, place the 
Cornish engine of that period on a level with the most efficient 
modern engines— in which compound expansion and higher 
pressure combine to make a much more perfect thermodynamic 
machine; and apart from this there is room to question the 
accuracy of the Cornish reports. They played, however, a useful 
part in the process of steam engine development by directing 
attention to the question of efficiency, and by demons crating 
the advantage to be gained by high pressure and expansive 
working, at a time when the theory of the steam engine had 
not yet taken shape. 

19. The final revival of the compound engine did not occur 
until about the middle of the J9th century, and then several 
agencies combined to effect it. In 1845 M‘Naught 
introduced a plan of improving beam engines of the c**"^®**^ 
original Watt type, by adding a high-pressure 
cylmder whose piston acted on the beam between the centre 
and the flywheel end. Steam of higher pressure than had 
formerl)r been used, after doing work in the new cylinder, 
passed into the old or low-pressure cylinder, where it was 
further expanded. Many engines whose power was proving 
insufficient for tlie extended machinery they had to drive were 
“ M'Naughted in this way, and after conversion were found 
not only to yield more power but to show a marked economy of 
fuel. The compound form was selected by William Pole hr 
the pumping engines of Lambeth and other waterworks about 
1850; in 1854 John Elder began to use it in marine engines; 
in 1857 E. A. Cowper added a steam-jacketed intermediate 
reservoir for steam between the high and low pressure cylinders, 
which made it unnecessary for the low-pressure piston to be just 
beginni^ when the other piston wai just ending its stroke. 
As facilities increased for the use of high-pressure steam, 
compound expansion came into more general use, its advantage 
Ijecoming more conspicuous with every inprease in boiler pressure 
—until now there are few large lanid en^nes and scarcely any 
marine engines that do not employ lit. In marine practice, 
where economy of fuel is a mlfch irttwe impor^^ factor in 
determming the design than it is on land, t£e principle of 
compound expansion has been gre|tly extended by the inUo- 
duction of triple and even quadruple exj^n$bn engines, in which 
the steam is made to cxpuid succetsivpiy in three or in: four 
cylinders, In locomotive engines, iK^here bther considerations 
are of more moment tbxp the saving ot Cold, compound jexpansion 
has found some application, but its use there is comparatively 
rare., 
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a6. T^e adaptation of the steam engme .to railways^ hefnm by 
Trevithick^ became a success in the hands of George Stephen* 
ApptkmtUM whose engine, the Rocket/* when tried ahsng 
toLw»- with others, in 1829, not only distanced its com- 
moHm* petitors but settled once and for all the question 
whether horse traction or steam traction was to be used 
on r^ways. The principal features of the “ Rocket ** were 
an improvtd steam-blast for urging the combustion of 
coal and a boiler (suggested by Booth) in which a large 
heating surface was given by the use of many small tubes 
thrqjagh which the hot gases passed. Further, the cylinders, 
instead of being vertical as in earlier locomotives, were set 
in at a slope, which was afterwards altered to a position more 
nearly horizontal. To these features there was added later 
the link motion,** a contrivance which enabled the engine to 
be easily reversed and the amount of expansion to be readily 
varied. In the hands of George Stephenson and his son 
Robert the locomotive took a form which has been in 
all essentials maintained by the far heavier locomotives of 
to-day, 

21. The first practical steamboat was the tug Charlotte 
Dundas,’* built by William Symington, and tried m the Forth 
AppiieMHoa Clyde Canal in 1802. A Watt double-acting 
to stomm^ condensing engine, placed horizontally, acted directly 
boMtM, by a coimecting-rod on the crank of a shaft at the 
stem,, which carried a revolving paddle-whed. The trial 
was successful, but steam towing was abandoned for fear 
of injuring the banks of the canal. Ten years later Henry 
Bell built the “ Comet,** with side paddle-wheels, which ran 
as a passenger steamer on the Qyde; but an earlier inventor 
to follow up Symington*s success was the American, Robert 
Fulton, who, after unsuccessful experiments on the Seine, 
fitted a steamer on the Hudson in 1807 with engines made to 
his designs by Boulton & Watt, and brought steam navigation 
for the first time to commercial success, 

22. With improvements in the details of design and construc- 
tion it gradually becamo practicable to use higher steam pressures 

and higher piston speeds, and consequently to 
Siluutt obtain not only greater efficiency, but also a greater 
Ptouuro amount of power from engines of given bulk. In 
amdia 1872 Sir F. J. Bramwell, describing the typical 

marine practice of that time, gave a list of engines, 
* all comj^und, in which the boiler pressure ranged 
from 45 to 60 !b> the mean piston speed was 350 ft. per 
minute, and the consumption of coal 2 to 2^ 9> per hour 
per indicated horse-power. In 1881 F. C. Mars^ gave 
a similar list, in which the boiler pressure was 77 lb, the speed 
460 ft. per minute, and the consumption a trifle under 2 lb. 
These were compound engines with expansion in two stages. 
The triple expansion engine, introduced by Dr A. C. Kirk 
Ttiphand ^ general use until after 

Qaadrapia 1881, It became the normal type of marine engine, 
B^pamioa. >^th pressures ranging, as a rule, from ijo to 
200 lb, piston sp^ds generally of 500 cr 600 ft. per mmute, 
but sometimes as high as 9^ or 1000, and coal consumption 
of about 1 1 lb per hour per indicated horse-power. In some 
instances quadruple e3q>a^on has been preferred, with some- 
what higher pressures, but it can scarcely be said to be 
establish^ that the advantage of adding a fourth stage clearly 
compensates for l^e ex^ complication. Some pvticulars of 
the 4iQ^ensions reached in 'z^em preutipe be given 
kter. Several* of the vessels engaged in the Transatkiitic 
passenger service, and also a lew armoured cruisers, have 
engines in whidh the twin sets together haVe an indicated 
horse-power exceeding 30,000. But even these ^res ate 
eclipsed hi ships whmh are driven hv ttirhme en^nes. The 
erasers of the Invincible ’’ cl^s h8ve tprbinq engines oi 
4ij000 horse«>power, BXkd the turbines of the great uiw 
** Lusitania '* and ** Mauretania ** (1907) develop about 70,000 
h.p. in propellm these ships at a spe^ ol 25 hoM. lie may be 

S istjbned l^hethex; gig(jatic,cpn(^htratiohs pf power fo^ 

propulsion bijtii^nplwamd hhve.heen pn^tipaUe hqd nqjt 


been for the new possibilities which the introductioa of the 
steam turbine has opened up. 

23« The invention of the steam turbine has in ffict revolu- 
tionized marine engine practice, so far as fast vessels axe con- 
cerned, and has supplied a formidal^ rival to the . . 
reciprocating engine for use on land. The steam f mfi hd 

turbine has been brought to a degree of efficiency afUto 

which places it, in respect of economy in steam 
and coal consumption, on a somewhat higher level 
than the best engines of the older type in cases where a 
large amount of power is to be generated.^ Its greater simplicity, 
compactness and freedom from vibration are merits whi^ 
have aheady gone far to secure for it a preference, notwith- 
standing the short time that has pass^ since it became 
known as a practicable ex.gme. The Ingest demands for power 
occur in fast passenger vessels, in war-ships and in stations 
from which electric energy is distributed for traction or other 
uses; in all these cases the steam turbine is now taking the 
leading place. It is to the inventive genius of the Hon. C. A. 
Parsons that we owe not only the main idea of the modem 
steam turbine, but also the working out of many novel 
mechanical details which have been essential to success, as well 
as the adaptati<m of the turbine to marine propulsion. 

24. In the steam turbine, as in the water turbine (for which 
see Hydraulics), the force directly operative to do useful work 
is derived from tbe kmetic energy of the operative fluid, ei^er 
by the impulse of a jet or jets sliding over movable blades, or by 
the reaction of orifices or guides from which the jets issue. The 
pressure, instead of being exerted on a piston, is employed in 
the first instance to set the fluid itself in motion. There is 
a conversion of pressure-energy into velocity-energy as a pre- 
liminary step towards obtaining the effecti ve work of the machine. 
But in a steam turbine this implies velocities which are immensely 
greater than those with which water turbines have to deal, in 
consequence of the much smaller density of steam as the moving 
fluid. Attempts to design a steam turbine were made by 
numerous inventors, but fell short of practical success mainly 
because of the difficulty of arranging for a sufficiently high 
velocity in the working parts to utilize a reasonably large 
fr^tion of the kinetic ener^ of the steam, the principle involved 
being that for good efficiency the velocity of the blades should 
approximate to half the vel^ity of the jets which strike them. 
There is a further difficulty in getting enezgy of the steam 
into a suitable kinetic form, namely, to get the stream of i^uing 
particles to take a single direction, without undue dijBipersion, 
when steam is allowed to expand through an orifice irom a 
chamber at high pressure into a space where the pressure is 
greatly less. 

In 1889 Dr Gustaf de Laval introduced a form of steam turbine 
in which both of these difficulties were to a great extent over- 
come, partly by the special form of the nozzle used to {uroebee 
the steam jet and pahly by features of design which allowed 
an exceptionally hi^ speed to be reached in the wheel carxying 
the vanes against which the steam impinged. This simple typo 
of turbine, v^hich will be described in a later section of ,this 
anicle, has met with considerable success, especially in coxnpma- 
tively small sizes, as an engine for driving electric generators. 
Its efficiency is fsurly |;ood, but it is not well adsipted ior work 
on a large scale, and it has not been applied to me prQpulsion 
of sh4>s. , V, M . > ' 

Parsons aitta^d the problem at an earlier date, in an entity 
different. , my in the invention ; of . his compound ’* turbinie* 
By dmding, whple expansion of the steam into a gregt 
numto of euccessivn and separate steps fie, limited the velqcify 
acquired at eadx step tp sucm extent as tOiXnajke it coxnpai^ 
tiyely easy to extract the gipeater part of jthe kinetic, 
ae work done, upon tfie moving b]ades, , without ?he 

velocity fOf ;these Uades uu^veniently high, Uqreoven iq 
Parsons’s compound turbine the range of pressure tfisqu^ wira 
the steam ez^mads in each separa^ sm it np, emfffi tp give 
rise to any difficulty.in formation or thq/jats, . the ‘guide 
biadee^ wbieh, fpxm the jets are distributed, mnnd thq w]i^ 
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cirouinfM^nod of the revolving wheels end allthe revolving blades 
are consequently in action at once. The steam streams from 
end to end through an annular space between a revolving drum 
and the casing which surrounds it. Parallel rings of fixed guide 
blac^es project inwards from the casing at suitable distances, 
and between ^ese are rings of moving blades which project out- 
wards from the drum and revolve with it. At each step in the 
cxjfi^on the steam streams through a ring of fixed guide blades, 
and the streams so formed impinge on the next ring of moving 
blades, and so on. The construction, which is of great simpli- 
city, Vrill be described later; it lends itself well to the generation 
of power on a large scale, especially in cases where a fairly high 
spwd of rotation is wanted. ^ The more powerful the turbine 
the less important do various inevitable sources of loss become; 
and hence, though the small turbines which were first built 
^re less economical than reciprocating engines, the advantage 
is the other way where large powers are concerned. 

25. Parsons introduced his compound steam turbine in 1884. 
For some years it was made in small sizes only, and the steam 
was discharged to the atmosphere without condensation. So 
longv however, as this was done the steam turbine was sacrificing 
one of its most ^portant advantages, namely^ its exceptional 
capacity for utilizing the energy cf low^ressnre steam down 
to the lowest vacuum obtainable in a condenser. In 1891 it 
was first fitted with a condenser, and it then began to be 
used in electric supply stations. Its efficient at that date 
was found, in terfts made by the present writer, to be com- 
parable with that of good reciprocating compound engines, 
but ^ figures then obtained were much improved on later in 
turbines of larger sizie and modified design. The first applica- 
tion to marine propulsion was in the Turbinia," in 1897. 
ITie success of this little experimental vessel of 100 tons, which 
with its horse-power of 2100 made a record in speed for a ship 
of any^ size, was soon followed by the application of the turbine 
to various war-ships and other steamers. In war-ships the use 
of steam turbines has a special advantage in enabling the 
machinery to be kept at a low level, beneath the protective 
deck, in addition to the general advantages of reduced bulk, 
reduced vibration, reduced liability to breakdown, and reduced 
conkmnption of coal and of oil which are common to vessels of 
all classes. The successful trials of the cruiser ** Amethyst ” 
in 1904 demonstrated th^ advantages so conclusively that all 
new war-ships for the British navy, from battleships to toipedo- 
boats Ore being fitted with steam turbines. It is also used in 
many cross-channel packets, as well as in the largest ocean-going 
passenger vessels. The turbine-driven steamers “Lusitania” 
and “ Mauretania ” (1907) are the most powerful and the fastest 
ocean-going vessels afloat. The rapid development of the 
marine ste^ turbine makes it proboble that it will displace the 
reciprocating engine in all large and fast ships. For slow-going 
car^-boats it is at a disadvantage, unless gearing s resorted 
to, account of the difficulty of securing a sufficiently high 
periphml velocity in the turbine drums without making the 
turbines unduly bulky, and the leakage losses (due to steam 
passing through the clearance spaces over the tips of the blades) 
undfily large. Experiments by Parsons (Trans. Inst. Nav. 

19Z0) on a ship in which a slow-running propeller is 
driven through rcducing^gear from a high-speed turbine, have 
givten highly promiring' results. 

Enough has been said to show that the invention of the Steam 
tori^in^ri^ the most important step m steam ei^neering since 
the time of Watt. It is the first solution of toc problem of 
ulting steam efficiently*^ an efigine without reciprocating parts. 
The objSct in most ifteatp engines is to deliver power to revolving 
machinery, an^much imotrity has been' expended in attempts 
to devise enj^^%hiCh%ill produce rotiitm directly, inst^ 
of by tonverelOn^^ rec^ocatlng motiOn. No rotary engine, 
howfver, vms peThsttiemty successful uittSl the steam turbme 
tO<*'lb»iidackl'fOrifiit 

‘16. In .l^e eaViy MiArolifent bf the steam ot^e fnventmV 
had ;Httle in this wi|PclPj»^ tO guide them. * watt had tile 
^■WWttSM'Ieages, of a loMledge of Joseph 


Black’s doctrine of latent heat; »but there was no philosophy 
of the relation of work to heat Until long after the inventions 
Of Watt w^re comj^ete. The theory of the steam ^ 
engine a.s a heat engine dates from 1824, when 5 sm« 

N. L. Sadi Carnot published his RSflexions sur 
la fmisBance motrice du f&u, and showed that heat does work 
only by being let down from a higher to a lower tempera- 
ture. But Carnot had no idea that any of the heat disappeairs 
in the process, and it was not until the doctrine of the conserva- 
tion of energy was established in 1843 by the experiments of 
J. P. Joule that the theory of heat engines began a vigorous 
growth. From 1849 onwards the science of thermodynamics 
was developed with extraordinary rapidity by R. J. M. Clausius, 
W. J. Macquora Ranlrine and William Thomson (Lord Kelvin) 
and was applied, especially by Rankiile, to practical problems 
in the use of steam. The publication in 1859 of Rankine’s 
Manual of the Steam Engine formed an epoch in the history of 
the subject by giving inventors a new basis, outside of more em- 
piricism, from which they could push on the development of the 
steam engine. Unfortunately, however, it was assumed that the 
cylinder and piston might be treated as behaving to the steam 
like non-conducting bodies— that the transfer of heat between 
the steam and the metal was negligibly small. Rankine’s cal- 
culations of steam consumption, work and thermodynamic 
efficiency involve this assumption, except in the case of steam- 
jacketed cylinders, where he estimates that the steam in its 
passage through the cylinder takes just enough heat from the 
jacket to prevent a small amount of condensation which would 
otherwise occur as the process of expansion goes on. If the 
transfer of heat from steam to metal could be overlooked, 
the steam which enters the lylinder would remain during 
admission as dry as it was before it entered, and the volume of 
steam consumed per stroke would correspond with the volume 
of the cylinder up to the point of cut-off. It is here that the 
actual behaviour of steam in the cylinder diverges most widely 
from the behaviour which the theory assumes. When steam 
enters the cylinder it finds the metal chilled by the previous 
exhaust, and a portion of it is at once condensed. This has the 
effect of increasing, often very largely, the volume of boHer 
steam required per stroke. As expansion goes on the water that 
was condensed during admission begins to be re-evaporated 
from the sides of the cylinder, and this action is often prolon^d 
into the exhaust. It is now recognized that any theory which 
fails to take account of these exchatages of heat between 
steam and its metal envelope fails also to yield even compara- 
tively correct results in calculating the relative efficiency of 
various steam pressures or various ranges of expansion. But the 
exchanges of heat are so complex that there seems little prospect 
of submitting them to any comprehensive theoretical treatment, 
and information is rather to be sought from the scientific analysis 
of experiments with actual machines. 

27. Formation of Steam under Constant Pressure . — -In attemjMing 
a brief sketch of steam engine theory it is necessary to ^ving 

some account of the properties of steam, to far as l^ey are relevant. 
The pre^erties of steam are most conveniently stated by referring 
in the first instance to what happens when steam is formed under 
constant pressure . ' This is Substantially the process which occurs 
in the bcnler of a steam engine when the engine is at w'wk. To fix 
the ideas we may suppose that the vessel in which steam is to be 
formed is a long upright cyttnder fitted with a piston which may he 
loaded so that it dmrts a (^nstant pressure on the fluid below, ^et 
there be, to begin with, at the foot of the, cylinder a quantity 01 
water (which for Convenience of humeHcsi etatOmentx^ timll taike 
asrih). at afiy temperature 1^; and letthepiiton pneshon the surzooa 
of the water with a force of tb per square foot. Let heat now be 
applied to the bottom of the; cylindw. As it ^ters the water it 
will produce the following eff^ts in three stages 

X. The temperature of the'water rises untU a.certain tjemperature 
t is reached, at whlc:h steam begifiB to '^ formed. The vmub of 
t fiq^ds on ‘the partiedkir briisure p VfhiOh the piston Okeria. 
JJtM tha temperature t is reoimedrthere is nothing but WEtsr-hdow 

timpfrtoil* ' >mI ' .ir.xiitu 

/g. Steaifi is.l9rinini.nioroheat beii^ (which 

of tmperat^e 6ccu& Which 

thb ‘Wam is hitb steam. ' ‘ luting 
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vhidi i« focmed is said to be satunUed. The volume which the piston 
encloses at the end o£ this- stage->-the volume, namely, oi i lb of 
saturated steam at pressure p (and temperature i ) — ^wiU be denoted 
by V in cubic feet. 

3* If aftssT all the water is converted into steam more heat be 
allowed to enters the volume will increase and the temperature will 
rise. The steam is then said to be sup§rhsat$d. 

The difference between saturated and superheated steam may be 
expressed by saying that if water (at the temperature of the steam) 
be mixed with steam some of the water will be evaporated if the 
steam is superheated, but none if the steam is saturated. Any 
vapour in contact with its liquid and in thermal equilibrium is 
necessarily saturated. When saturated its propcsrties differ con- 
siderably, as a rule, from those of a perfect gas, especially at high 
pressures, but when superheated they approach those of a perfect 
^as more and more closely the further ilie process of superheating 
IS carried, that is to say, the more the temperature is raised above f, 
the temperature of saturation corresponding; to the given pressur^. 

28. Relation of Pressure and Temperature in Saturated Steam , — ^The 
temperature t at which steam is formed depends on the value of p. 
Their relation was determined with great care by Regnault {Mem, 
Inst. France t vol. xxi.). The pressure of saturated steam rises with 
the temperature at a rate which increases rapidly in the upper regions 
of the scale. This will be apparent from the first and second columns 
of the following table. The first column gives the temperature on 
the Centigrade scale; the second gives tiie corresponding pressure 
in pounds per square inch. 

29. Relation of Volume and Temperature . — The same table shows 
the volume v in cubic feet occupied by 1 lb of saturated steam at 
each temperature. This is based on the investigations of H. L. 
Callendar whohas shown (see Thermopynamics and Vaporization) 
that an equation of the form 

P 

is applicable to water vapour^ whether saturated or superheated, 
within the limits of experimental error throughout the range of 
pressure that is important in engineering practice. In this equation 
T is tho absolute temperature, R and I are constants and f is a 
term varying inversely as a certain power of the temperature. By 
aid of this equation, in conjunction with the results of various 
experiments on the latent heat and other properties of steam, 
Callendar has shown that it is possible to frame expressions from which 
numerical values of all the important poperties of steam may be 
derived throughout a range of saturation temperatures extending 
from C. to 200^ C. or so. The values so obtained are thermo- 
dynamically consistent with one another, and are in good agree- 
ment with the most authoritative experimental results. They are 
accordingly to be accepted in lieu of those jsiven in earlier steam 
tables which depended on measurements by Regimult, and are now 
known to be in some particulars erroneous. K. liioUier has applied 
Callendar's method wilh great completeness to the calculation of 
steam tables, and the figures given hero are adapted from his results.' 
In addition to the relation of tenmerature, pressure and volume, 
the table shows other properties of steam which will be explained 
as we proceed. 

30. ^^upply of Heat in FormaUoiiof Steam under Constant Pressure , — 
We have next to consider th<j Supply of heat in the imaginary 
experiment of | 27. During the first stage, until t^u texnperature 
rises from its initial value ^ to il, the temperatme at which steam 
begins to form under the given pressure, neat is required only to 
warm the water. Since the specinc heat of water is neatly consriuit, 
the amount of heat taken in during the first stage is approximately 
I — ^ thermal units, or J t^ foot-pounds, J being Jome's ^ulva- 
lent, and this eimresiiioa for it will gencrauy serve ^ih su^dent 
accuracy in practical calculations. Iilore exactly, however, the neat 
taken in is somewhat greater than this at hi^ temperatures, for 
Romult's experinientB show that the specific heat of u;ater increases 
ali^tly as the temperature rises. In stating the jUhount of heat 
required for this first stage, Iq must be taken as a l^iown tempera- 
ture; for convenience in nuiaerical statcomt the temperatuie o*^ C 
is usually chosen asan arbitral starting-point fxtm which the recep- 
tion of . heat is tp be reckoned* We swl. employ the symbol n to 
designate the hea^t-sequised to raise of water. from o* C. io the 
temperature ,i at item ^boiiqs to toem. During tfie, first 
stage^ sensibly iMl thciheat^euppm B^es to inqeea^ ,ihke stock of 
internal energy toMch tbs pQSStoees, m i^pnt, of, external 
woxk wluch4sdoshel>y theespjMfsi^ tha sum, being 

The heat .takebiln m second^siiMe > what ja caw the ; 

isim^of'ttoa^ano of issp^^^^n . 

doing extenMlwork,aiiiiishi#wlbi^ 
of the stoaai s oyer<1toi vmm of the water is* ^ ' 

thediffmiMsa.oltotarttsilaatoBy:^*< 9 ^i!"W : 

water at A . ■ ‘"r 1 m i.r-*, . -i <,<' * t ^ " 

3Z. Total Heat of togjstlW’ ,the ^ 

dnrtog tbeJiwft mrd secarnl.stogitoi wf Wto 

" ■ ?" !' .'If ' 

^ MoWkmt Sant md 

(Berlin, 1906), See also Ewing'f .Stoito 


by H which may be called the heat of formation of i lb of saturated 
steam ; — * 

H « A -H D. 

The heat of formation of i lb of steam, when formed under coofttant 
pressure from water at any temperature Iqj ia H — ^i, where ko 
corresponds to ^ 

It has been pointed out by Mollier that for the purpose of calcula- 
tions in technical riiermodynamicB it is convenient to add to the 
heat of formation the quantity pwlJ, which represents the fhermal 
equivalent of the work spent in introducing me water under 
piston, against the constant pressure p, before the operation of 
heating imagined in § 27 begins, w being the volume of the water. 
We thus obtain a quantity which in its numerical values differs only 
very slightly from H, namely 

1 « H + pwf]. 

We shall call this the total heat of saturated steam. Values of I 
arc stated in the table. Since the volume of i tb of water is only 

Properties of Saturated Steam, 
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3283 ■ 

0 

8947 

0 
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5 

0'X27 

2354 * 

5*0 

597*1 

0*0l8 

2*148 

10 

0*178 

1708* 

10*0 

599*4 

0*036 
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15 
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15*0 

601 *8 

0*054 
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20 
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20*0 
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0*071 

2*034 

25 
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25-0 
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2*039 

30 
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406*8 

30*0 
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35 
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35*0 
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40 

1*062 

314-8 

40*1 
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'937 , 

50*1 

6x8*0 

0*169 
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123*3 
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0*199 

65 
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70 

4*51 

80*9 
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639-2 

631-3 

0-24. 

0-256 

1-835 

i‘8t9 

85 

8*38 

43*29 

85*3 

633-5 

0*272 

0*286 

1*803 

1*788 

90 
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3779 

90*4 

633-6 

95 


3171 

95*5 

637-6 

0*300 

>773 

100 


26-73 

100*5 

639-7 

0*314 

*759 

105 


82*69 

105*6 

641*7 

0*327 

*745 

no 

20*79 

lilt 

no*7 

643*6 

0*340 

X 73 a 

145 


115*8 

645*5 

0*354 

1719 

120 

28 83 

14*25 

120*9 

647*4 

0*367 

1*706 

125 

3372 

12*30 

126-0 

649*2 

0*379 

1*694 

130 

39-26 

10*67 

131*1 

05(1*0 

0*392 

1*682 

J 35 

4551 

9*29 

136*2 

652*6 

0*405 

1*671 

140 

52*58 

8 *Z 2 

' 41*3 

65 f 5 

650*1 

0*417 

I *660 

145 

60*42 

7*13 

146*4 

0*430 

1-649 

150 

69*24 

6-274 

151*6 

657*8 

0*442 

1-638 

155 

n-04 

5*542 

156*7 

659*3 

60 o *8 

0*454 

0*466 

1-628 

Z6o 

89*93 

101*98 

4*910 

161 *9 

1*6x8 

185 

4*363 

3*891 

167*1 

662*3 

'’•478 

i’6o8 

170 

115-27 

172*2 

663*7 

0-489 

7*-599 


189 -9 

3*478 

177*4 

665-0 

0*501 ’ 

i *‘ 3 ?® 

145-9 

\tu 

3*ii6 

182*0 

666*3 

0*512 

1-580 

I «5 

190 

2*800 
** 5*3 , 

1S7-9 

» 93 'i 

667*6 
668*8 ' 

0*524 

b -535 

0*346 

I- 57 I 

1-563 

195 

263-4 

2*879 


670*16' 

1-354 

800 

203 

88&*0 

850'5 

2*063 

1*874 


!g 7 lii 

672:2 


>•546 

1-538 

810 

877*8 

1*703 

aM’* 

673*2 

0*379 

>:s3o 

815 

300*8 

1*546 

••2(9'4 ! 

674.1 

0:590 

1:522 


o'ojfi cub. ft. the term is numericaUy insignificant wept 
at the h^est. ptewures. Similarly, in reckoitoig the total heat 
of water we «dd ptu/J to A, and ttus quantity is j|ls(> given in the 
table. The latent heat L is to be found fsom the tame by sqp- 
tneting li^ tite total heat of water, trom the total h^t of steanh 
We shall nse the centigrade eoale of teispemture throughout , this 
artksle, arid accordingljy the totid heatofm emessed in ternu of 
a unit iavolvim; the eantjgmderdegee^jaaj^^ qnantity of neat 
requaied to imae die tongMmtttro oft mm, mm. of water 
i^C. at With this unit of heat (toe rlltodha^^ 

J is i4oo.fbotqmaris when the bnit hf^mass to toe 497 

kOogitoBi^ziMtmwi&ea the iittit of , 

32. Intomal Energy.— Of the heat of steam the part pe/jk qtoat 
in doing external work. The^remgtodor has gone to inmase the 
stock of internal energy Whfifil tie Mthetobto possesses. 

‘ to Wbduce.stem we adopts 


In. dmllM^wito toi? 
to r^on^ th?toceptolil bf heS 
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to use this arbitraty starting-point in reckoning what may be called 
the internal energy of the substance, which is *^0 excess of the heat 
taken in over the external work done by the substance during its 
reception of heat. Ibus the internal energy E of i lb of saturated 
steam at pressure p is equal to the total heat I, less that part of the 
total heat which is spent in doing external work, or 
E = I - MJ. 

The notion of internal energy is useful in calculating the heat taken 
in or rejected by steam durmg any stage of its expansion or com- 
pression in an engine* When a working substance passes from 
one condition to ano^er its gain or loss of heat is determined by 
the equation 

Heat taken in ~ increase of internal energy -f external work. 
Any of the terms of this equation may be negative; the last term 
is negative when work is done, not by but upon the substance. 

33. Wet Steam . — In calculations which relate to the action of 
steam in engines we have often to deal, not with dry saturated steam, 
but with wet steam, or steam which either carries in suspension, or 
is otherwise mixed with, a greater or less proportion of water. In 
any such mixture, assuming it to be in equilibrium, the steam and 
water have the same temperature, and the steam is saturated. Hie 
dryness of wet steam is measured by the proportion ^ of dry steam 
in each pound of the mixed substance. When that is known it is 
easy to determine the other physical constants : thus — 

Latent heat of i lb of wet steam aL; 

Total heat of 1 lb of wet steam — -f ^L; 

Volume of I lb of wet steam = -j- (i — q)w 

= qv very nearly, 

unless the steam is so wet as to consist mainly of water. 

34. Superheated Steam . — Steam is superheated when its tempera- 
ture is raised, in any manner, above the temperature corresponding 
to saturation at the actual pressure. When considerably super- 
heated, steam approximates in behaviour to a perfect gas. 

The specific heat during superheating is nearly constant at low 
pressures, its value being approximately 0*48; at high pressures it 
IS higher, especially when tiie amount of superheating is slight. 
Callendar's equations enable it to be calculated for any assigned 
conditions of temperature and pressure. They also allow a direct 
determination to be made of the total heat of superheated steam 
of given temperature and pressure, and from tills, by comparison 
wimthe total neat of saturated steam at the same pressure, the mean 
specific heat over any stated range of superheating may be found. 
C^ing Is the total heat of steam in the saturate condition, when 
the temperature is t, te the mean specific heat in superheating at 
constant pressure to a higher temperature t* and V the total heat 
in the superheated state, we have 

V ^ Is + K(r - /)• 


The followii^ are values of k 


Temperature of 
Super ^tf' in 

1 Temperature of Saturation t in 

®C. 

8o« 

120® 

160® 

180° 

200® 

100® 

0*49 





150® 

049 

0*51 




200® 

0*49 

0-51 

0-54 

0-57 


250® 

0*48 

0'50 

0*53 

0*56 

0-59 

300® 

0*48 

0*50 

0*52 

o'54 

0*57 

350® 

0-48 

0*49 

0-51 

0*53 

0*56 

400® 

0*48 

0*49 

0*51 

0*52 

0*55 

450* 

0*48 

0*49 

0-51 

0’52 

0*54 


35. Isothermal Expansion of Steam . — The expansion of volume 
which ocenn during ihe conversion of water into steam under 
constant pressure isiwthsrmal. From what has been already said 
it is obvmus that steam, or any other saturated vapour, can be 
expanded or compressed isothermidly only when wet, and that 
evaporation (in the one case) or conaensation (in the other) must 
accompany the process. Isothermal lines for a working substance 
which of a liquid and its vapour are straight lines of uniform 


36. Adiabatic Expansion of Steam.— If steam initUdly dry be 
allowed to, expand adiabatically (namely, without taking in or mving 
6tt aiy hitekt) it becomes wet A part of the steam is condensed 
by the process cd adiabatic expansion, at first in the form of minute 
partidM sttspended thtoM^oitt the masa The temperature and 
pressure fSkQ; and, as thdx part of the substance emioh remains 
uncondensed is saturated, the selaition of pressure to temperature 
throughout the expansion is that which hms for sart;urated steam. 
Before expansbtt Mt the initial dryness of the steam be and its 
absolute tempefhture r* Then, if it expand adiabatically until its 
temperatjttra to its drynesa after expansion may be shown 


r, 


begin 




This formula is easily applied to the construction of the adiabatic 
curve when the initial pressure and the pressure after expansion 
are given, the corresponding values r and L being found from the 
table. 

37. Ideal Action of Heat Engifis.— According to the principles 
of thermodynamics (9.V.), the action of a heat engine dopmds on 
its receiving heat at a temperature higher than that at which it is 
capable of rejecting heat to surrounding objects. The working 
substance in the e^ne must necessarily pass from an upp^ tem- 
perature, at which it takes in heat, to a lower temperature, at which 
it rejects heat, the difference between the heat taken in and the heat 
rejected being the thermal equivalent of the work done. It may 
readily be shown that when the conditions are such as to make this 
difference as great as possible — in other words, to make the efficiency 
reach its ideal limit — ^tbe ratio of the heat taken in to the heat 
rejected depends only on the temperature at which reception and 
rejection of heat occur. Calling and the absolute temperatures 
at which heat is taken in and rejected respectively, and Q, and Qg the 
quantities of heat taken in and rejected, the limit of efficiency is 
reached when Q1/Q9 a: rJ r.. The efficiency then has the value 

(Qi - Q2 )/Qi - (^1 “ rg)/T, 

and W, the work done, is Qj(tj — tJ/tj. 

In the ideal engine imagined by Carnot the action is of this simple 
charactar. The working substance is brought by adiabatic com- 
pression from the lower to the upper extreme of temperature. It 
then takes in heat, without changing in temperature. Next, it 
expands adiabatically until its temperature falls to the lower extreme 
and finally at that temperature it rejects enough heat to restore it 
to its initial state, thereby completing a cycle of operations. 

38. Carnot’s Cycle” with Steam for Working Substance. — We are 
now in a position to study the action of a heat engine employing 
steam as the working substance. To simplify the first consideration 
as far as possible, let it be supposed that we have a long cylinder 
composed of non-conducting material except at the base, ard fitted 
with a non-conducting piston; also a source of heat A at some 
temperature ; a receiver of heat, or, we may now call it, a con- 
denser C, at a lower temperature t^; and a non-conducting cover B. 
Then we can perform as follows the ideal reversible cycle of operations 
first described by Carnot, which gives the highest possible efficiency 
attainable in any heat engine. To fix the ideas, suppose that there 
is itb of water in the cylinder to begin with, at the temperature t, ; — 

1. Apply A, and allow the piston to rise. The water will take 
in heat and to converted into steam, expanding isotiusrmally at 
constantprossure This part 
of the operation is shown 
by the line ab in fig. 9 

2. Remove A and apply 

B. Allow the expansion to 
continue adiabatically {be). 
with falling pressure, until 
the temperature falls to rg. 

The pressure will then be p^, 
namely, the pressure given 
in the table corresponding 
to^g. 

3. Remove B, apply C, 
and compress. Steam is con- 
densed by rejecting heat to 

C. The action is isothem^, jl Pro. 9.— Carnot's Cycle with 
and the pressure remains * water and steam for working 
pg. Let this be continued substance. 

until a certain point d is 

reached, after wYdttx adiabatic compr^ion will com^dote the cycle. 

4. Remove C and apply B. Continue the compression, which 
is now adiabatic. If the point d has been rightly ciiosen, this will 
complete the cycle by restoring the working fluid to tlie state of 
water at temperature tj. 

The indicator diagram " or diagram exhibiting the relation of 
pressure to volume for such a cycle is given in ng. 9. Since the 
process is reversible, and since heat is taken in only at tj and rejected 
only at Tg, the ideal conditions for perfect efficiency are satisfied^^d 
accordingly the efficiency is The heat taken in per lb of 

the fluid is L,, and the work done is l»j(ri — a result which 
may be used to check the calculation of the 4^am. 

39. Efficiency of a Fetfect Steam Enjgine: idmitsof Temperature.’^ 
If the action here dtectibed could be reativ^ in practice, we should 
have a thermodynanodeally perfect steam engine using saturated 
steam. The fraction of tee heat supplied to it which suro an engine 
would convert into wdik would depmdeimifly on tee temperature, 
and therefore on the pressure, at which the steam wak produced and 
condensed. The temeratute pf ' limited by the 
consideration that teere mult an hbnnd^Uiit supidy of some 
substance to absorb tee rejected heatr water is actually used for 
this purpose, so teat rg has for its lower limit the temperature of 
tee available watw-sUftlJ^.; 

To the highW tempm;^ rj a pra^cal limit Is set by the 
mechanical difficulties, wite regard to ^strength and to lubrication, 
Urhich attei^ the utewli^H-pressUre steam. In ehginei Of ordinary 
construction tee pressure is rarely to mudl* as 1150 ]bperi^;ih. 
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It must not be supposed that the efficiency (r^ — rj/r^ is actually 
attained, or is even attainable. Many causes cbas^e to prevent 
steam engines from being tliermodynamically p^wt, and some of 
the causes of imperfection cannot be removed. ' 

40. Engine with Separate Organs , — In the ideal engine represented 
in fig. 10 the functions of boiler, cylinder and condenser are com- 
bined in a single vessel; but, prodded the working substance passes 
through the same cycle of operations, it is indifferent whether these 
arc performed in several vessels or in one. To approa^ a little 
more closely the conditions that hold in practice, we may think of 

the mgine as consisting of 
a boiler A (fig. 10) kept at 
T), a non-conducting cylinder 
and piston B, a sunace con- 
denser C k^t at T], and a 
feed-pump D which restores 
the condensed water to the 
boiler. When the sever^ 
organs of the engine are 
separated in this way we 
can still carry out the first 
three stages of the cyclic 
process described in § 38. 
The first stage of that cycle 
corresponds ro the admission 
of steam from the boiler 



Fig. io.-<Organ8of a Steam Engine. 


into the cylinder. Then the point known as the point of cut-off 
is reached, at which admission ceases, and the steam already 
in the cylinder is allowed to expand, exerting a diminishing pres- 
sure on the piston. This is the second stage, or the stage of 
expansion. The process of expansion may be earned on until 
^e pressure falls to that of the condenser, in which case the 
expansion is said to be complete. At the end of the expansion release 
tiics place, that is to say, communication is opened with the con- 
denser. Then the return stroke begins, and a period termed the 
exhaust occurs, that is to say, steam passes out ot the cylinder, into 
the condenser, where it is condensed at the pressure in the condenser, 
which is felt as a back pressure opposing the return of the piston. 
So far, all has been essentially reversible and identical with the 
corresponding parts of Carnot's cycle. 

But we cannot complete the cycle as Carnot's cycle was completed. 
The existence of a separate condenser makes the fourth stage, that 
of adiabatic compression, impracticable, and the best we' can do is 
to continue the exhaust until condensation is complete, and then 
return tlio condensed water to the boiler. 

41. Rankine Cycle , — It follows that the ideal cycle of Carnot is 
not an appropriate standard with which to compare the action of 
a real steam engine. Instead of it we have, in the engine with 
separated organs, a cycle which is commonly called the Rankine 
cycle, which difiers from the Carnot cycle only in this, that the stage 
of adiabatic compression, is wanting and its place is taken by a 
direct return of the condensed water to the boiler, a process whidh 
makes the water receive heat at various temperatures, ranging from 
the temperature of the condenser up to that of the boiler. The chief 
part of the heat which the working substance receives is still taken 
m at the upper limit of temperature, during the process of changing 
from water to steam. But a small part is taken in at lower terapi^ 
tures, namely, in the heating of the feed water in its titansfer to the 
boiler. Any h^t so taken in has less availability;\for conversion 
into work than, if it were taken in at the top of the range, and cons^ 
quentiy the id^ efficiency ol the cycle fafis somewhat short of this 
ideal reached in the cy(de of Cktfnot 

But the principle still applies that with respect to each portion 
of the heat mt ia taken in, the fraction convertible into work under 
ideally favourable conditions is measured by (t— where lathe 

absolute temperature at which that portum of heat is received, 
and Tg is the temperature at which heat is rejected. Accordingly, 
we may inve«luate as follows the ideal perfonn^pe of an engine 
following the Rankine cycle. Let BQ represent that portion of 
the wh^ heat which is taikan in at.any teqroerature r. Then the 
greatest amount of work obtainable from tE^t portion of heat is 
and the whole amount of work ideufy obtainable in 
the complete process is found by calculating aBQfr-r Where 
the summation includes all the heat that, is taken in. In, a steam 
enmne u ffin g saturated steam the principal item in thie sum w the 
latent heat L,, which is taken in at constairt temperature ffw faring 
the change of smte horn water to steam^ But thm is,,m aoditmnj 
the heat taken in by the feed-water before it^eachesttre tempmtqre 
at which steam is formed, and this may, be lepresentefl as the sum 
of a series of elements oBr taken at jaryhig .1«Wg mg » r es.,r^ 
where^ristheroeoificheatofWater, Thusaf WjrepimmWIhethtnwnl 
equivalent of Sc work theoretically obtmshinpm Jhrit steam, mw m 
ideally favourible conditions, 


W 


^ eSri(f I V Xq(^i ■ 


The experiments Of RegmMt shOw that^ e, 
temperature that obtain m 
ahd^ shrious WBl bS Ifi rins 

tieating it as a oohstiu^; with a w4^e e^a^ to ^e 



determined by Regnault, between the limits of ti and On this 
basis 

W - .(t, - - ,rT, to*, s + 

T 9 Tj 

It is usual to take a as practically eqaal to i , which makea 
W-(T,-T,)(l+L)-r,log.p. 

This egresses the groatestamountof work whicheaob pound ofsteam 
can yimd when the temperature r, at which it reaches the ^ine 
and the temperature rg at which it leaves the c^ne are assigned. 
It consequently serves as a standard with which the actual per- 
formance may usefully be compared. The actual y^cld pet Jb 
of steam is alwavs considerably less, chiefly because the ideal 
condition of adiabatic ej^ension from the iiighor to the lower 
extreme of temperature is never satisfied, 

A more simple expression for the work theoretically obtainable 
per !b of steam when expanded adiabatically under the conditions 
of the Rankine cycle, is ' 

Ii “ Is. 

where I^ is the total heat of the working substance in the initial 
state, before the adiabatic expansion, and Ig is Its total heat after 
that expansion, . For it may readily be prov^ that, in an adiabatic 
process, 

and this integral is the area of the indicator diagram when the 
substance is t^en in at pi, expanded to Pg and discharged at Pg. 

This eiroression applies whether the steam is initially sup^eated 
or not. Ig will in general be the total heat of a wet mixture, an^to 
calculate it we must know the condition as to wetness whidi results 
from the expanrion. This is most easily found, especially when 
there has b^n initial superheat, by making use of the entropy- , 
temperature diagram to be presently describe, or by o^er gra^ic 
methods, for an account of whick the reader should refer to the paper 
by Mollier already cited, mrto J. A. Ewing's The Steam Engine and 
other Heat Engines (3rd ed.). 

43. Entropy,--^The study of eteam-engine problems is greatly 
assisted by introducing tiiie idea of entropy and making use of dia- 
mams in which the two co-ordinates are entropy and bBrnperature. 
Entropy is a condition of the working substance defined by the 
statement that when any quantity of heat BQ is received by', or 
generated in, or rejected by the substance, yAimx its absolute tem- 
pemture is t, the substance gains or loses entropy by the amount 
BQ/t« Thus XjK}/r measures tiie whole change of entropy in a 
process which involves the taking in or rejection of heat at inore 
than one temperature. We shall denote entropy by p, and consider 
it as reckoned per unit of mass of the substance. Since by definition 
entropy Bp BQ/r, rBp « BQ, and hence if a curve drawn 
with rand pfor ordinates to exhibit the action of a worki^siibstance, 
the area under the curve, or frdp, being equal to XBQ, measures 
the heat which the substance has received or rejected during the 
operation which the curve represents. 

In a reversible cycle of operations Carnot's principle shows that 
2BQ/r and it is obvious in such a case that the entropy returns 
at the end of the cycle to its.primitive value. The same result may 
be extended to a cycle which includes any non-revetsible step, by 
taking account of the heat generated within the substanM by such 
a step, as if it were heat communicated from outside, in the reckoning 
of entropy. Thus, for example, if at one stage in the cycle the sub- 
stance passes through a throttle-valve, which lovvm its pi^we 
without letting it do work, the action is equivikat in to ah 
adiabatic expansion, together with the conuhonichtion to the itib- 
stance, as heat, of the woric whfCh is lost in oonsiquence of 
irreversible expansion thrcoigh the tl^ttle-vilve talonj^ the jblaee 
of adiabatic expansion agai&t a piston. If tl^ hsht dS ihdmded 
in the reckoning hBQ/r o for the <^pleta cycle. 

The entropy-tempmture dUgnhu for any complete cyclic process 
is a closed curve, and the area it encloses, being the excess of the 
heat received over the heat rejected, meaBures the work done. The 
ehtropy-temperature dia^m shares thia useful characteristic with 
the pressure-volume diagram, and in addition it shows directly the 
heat received and the heat rejected ^ theareas under the forward 
ahd backward limbs of 4 ihe curve. To thaW the entropy-tempera- 
ture dikgratu tor the idCal steam engine (namely, the engme following 
thb Ramne cycle), ere have to rei^on nrtt the entropy which water 
acquires in beink heated, SUd next the enttopy Li/r, which is acquit^ 
wlm the OonvSrSibh into steam has taken plaice. Reckoning itop^ 
aiay standard teiupeiatuTe in the heajtiig of the feed-water 'ttp 
— the entropy acquired is ^ 


to imy 'te»(pSratt^; t, 


odr ' 


' ; ■ *•"/.* T 1 

and lading r M sensibly constant j 

P«;-ff(lQg*T-.l0iTri). . 

dvaporatiou at r. a quantity of heat L,^ is taken in at 
' Ti, and k^ce the entropy pf the steamtj. 

- ^ 
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^Val ues of the entropy of water and iteam are given in tlie table. 
The entropy-temperature diagram for a Rankino cycle is illustrated 

in fig. IX, whore a 
logarithmic curve, repre- 
Mnts the process of heat- 
ing the feed-water, and 
he the passage from the 
state of water into that 
of steam. The dianam 
is drawn to scale for a 
case in which steam is 
formed at a pressure of 
i8o ft per sq. in., and 
condensed at a pressure 
of 1 ft per sq. in. After 
the formation of the 
steam, the next step in 
the ideal process is 
adiabatic expansion from 
the higher to the lower 
limit of temperature, 
which is represented by 
the vertical straight line 
cd, an adiabatic process 
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being also isentropic. Finally, the cycle is completed by da, which ro- 
presents the condensation of the steam after its temperature has been 
reduced by adiabatic expansion to the lower limit of temperature. 
The area ahed represents the work done, and its v^ue per ft of 
steam is identical with W as reckoned above. The area mahep is 
the whole heat taken in, and the area wedp is the heat rejected. 

I^et a curyo cf be drawn to show the values of the entropy of 
steam for various temperatures of saturation : then if od be pro- 
duoed to meet the curve in /. the ratio fdjfa represents the fraction 
of the steam which was condensed during adiabatic expansion. 
For the point / represents the state of i ft of saturated steam, and 
in jthe condensation of i ft of saturated steam the heat givm out 
would be the urea under /a, wbereaa the heat actually given out in 
the condensation from d was the area under da. Inus the state 
at d is that oi a wet mixture in which dajfa represents the fraction 

K ; as, steam, and /d//a the fraction present as water. It obviously 
that by drawing horizontal lines at inteemediate ten^pera- 
iures the development of wetness in the expanding steam can be 
readily traced. Again, if the steam is not dry when expansion begins, 
its, state my be represented by making the expansion line begin 
at a ppiat in the lino he, such that the segments into which the line 
is 4i^ed are proportional to the constituents of the wet mixture. 
In :thi8 way the ioeal process may be exhibited for steam wi^ any 
assumed d^ree of initial wetness.. . Further, the entropy-temperature 
diagram admits of ready appUeation to the rcase of incompieie 
expansion. Suppose, for example, that after adiabatic expansion 
from c to c* (fig. la) the steam ni directly cooled to the lower-limit 



Fw. la. 

teiqperatare by the application of c^ng water’ inataad of by ,oon- 
fii^ued eapansioxi. This process is r^rasonted by the line c'§d, 
which is a ofoo nstant V/CAume. Its form is determined by 
the coxunderatioh that at anyiKdat j,the jirwprtioa of steam s^ 
oncofidensed, ot kjlh, is such that the tpix^ire fills the same volume 
as was filled at 

43. Entropy^Temferature Diagram extended 0 ihe Case ef Snper- 
heated Steam , — ^Ih tho diagram.s whkdi have been sketched, it has 

. been assumed that the 
afieam is supplied to the 
. engine in a saturated state. 
To metend the same treats 
meht to the case of super- 
heated steam, we have to 
take account of the suppile- 
mentary ,:8apply. of heat 
which fhe steam receives 
after the point c is reacbsdi 
a^ before eagpansiqn,,.be- 
ffins. When superhmting 
h resorted to, as is now 
often the case in practice, 
the superheat is given* at 
constant pressure. If h 
represmt as before the 
meansj^ific heat pf eteai^ 
at cbnstiiiit pressure, 

ITHj , j addition b£ entropy during 



the pr^cHs of superheating from t, to r'is t,). The value of 
treated as ^ptoximately constant* and the addition to 
the entropy may then be written as <f(log t' - log t,). This gives a 
^ entropy diagram (fig. *3), and increases 

the vmue of W by the amount 

/ TV?T(r-~Tj) 

T,' T 

on the diagram by the area ders. During 
aaiabatic expansion from r the steam remains superheated untS 
It reaches the state t, when it is just saturated, and further 
expansion r^ts in the condition of wetness indicated by s. The 
extra wwk ders is done at the expense of the extra supply of« heat 
and an inspetion of the diagram suffices to show that the 
emciency of the ideal cycle is only very sl%ht|y increased by even 
a large amount of superheating. In practice, however, superheating 
does muw to ju^ote efficiency, because it materially reduces the 
1 actual performance of an engine falls short 

OI the ideal peiform^ce by keeping the steam comparatively dry 
in Its passage through the engine, and therebj^ reducing exchanges 
of heat between the steam and the metal. 

44. Entr^y of Wet S/sam.— The entropy of wet steam is readily 
cmculated by considering that the change of entropy in the conver- 
^ steam will be qh/r if the steam is wet, q being 
the drroess. Accordingly the entropy of wet steam at any tempera- 
ture t is (r(log*r — log«To) + ^L/t, further, since e for water is 
practically equal to unity this expression may be written 

V * logeT — lOgcTo -f gL/r. 

We may apply this expression to trace the development of wetness 
in ste£'.m when it expands adiabatically. In adiabatic expansion 
^ Using the suffix i to distinguish the initial state, 

we therefore have at any stage in the expansion 

U- ?L/t = log^r, - logiT, + 

from wbich the drynen at that stage is found, namely. 




The egression is not applicable to steam which is initially super- 
lifted. Jn either case the graphic method of fracing the change 
of condition during adiabatic exmnsion is available. 

45. Actual Performance.— of engines using saturated steam 
show that in the most favourable cases from 60 to 65 % of the ideally 
possible amount of work is realized as “ indicated " work. One 
of the causes of loss is that the expansion is incomplete, In practice 
the steam is allowed to escape to the condenser, while its pressure 
IS still > considerably higher than the pressure at which condensation 
is to take place. When the pressure of steam in the cylinder has 
OMBi so far reduced by expansion that it can only overcome the 
motion Of the piston, there is no advantage in going on further; 
the mdicated work due to any ^ditional expansion would add 
notiung to the output of the engine, when allowance is made for 
the work spent on ftiction within the mechanism itself. Considera- 
tions of bulk often lead tb an even earlier release of the expanding 
steam; and another consideration which points the same way is that 
udien expansion is carried very ffir/the losses due to exchange of 
heat between the cylinder and the steam, referred to below, tend 
to increase. Again, since experience shows that the most efficient 
engines are those in which the process of expansion is divided into 
two, three or more stages by the use of compounded cylinders, 
a certain amount of loss is to be ascribed to the drops in pressure 
which are liable to occur through unreisted esroansion In the transfer 
of steam from one Vessel to another. But the chief cause of loss 
is to be found in the exchanges of l«at VrWch take place between 
the steam and the metal. In each cylinder there is a process of 
altemato obndenaattbn and ro^evaporation-.-^cotidensation during 
the period of admission, when the steam finds its^ brought into 
oontSfCt with metal which has been chilled by evaporation during 
the pveceding eihattSt stroke, and then evap^tion, when the 
pressure' has tallen sufficiently, during the later Stake of expansion, 
at well as during «hattst. The consequence is that the steam, 

•(ippii0(} in n dty ' 



statOT may* ^ntaiii some ao ’ 
or 30 % of moisture when 
admission to < the ‘ejdifider is 
oompl€»te, ' and the eutrotm 
diagmxn'tor ilhe 'real ^piipeess 
of expansion takes a fofctt' 
fRich as liiihdioated * by the' „ 
in %. Ik. Tfie heat 
Supplied' is ^ measutod^tiy ^^ ' 
the area under ahc. The 
condensation from to ^ .docuts by contact with the walls of the 
cylinder * and though part ol the heat thUa abstracted is restored 
B^^^gagrs gafc,9tol wult ig tP 

orawigw »t«m W4 ;net<4.in ,t>)9 iMwne raMar 

have been made the subject of an elaborate experimental examuMtioii 
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by ProwiMWw ogUmte IBwIkcp CvB. 

cxxxi* 147), wbo eto^M tmimMsux« 

throoghofat the metal by means of thenno-dectiRm janetion eet 
at various dept^. XIk^ Icmnd that the lange of .^teimerature 
through which the surface of theusetM Auctuates Unradh/Je^ tiMa 
the range of temperature passed mrqugh by the steam 1 the 
processes of cohdensatioa and re^evapomtm are slow, andthe time 
ts too short to bring the unrla^ of the metal Into ahythlng like 
equilibrium with the ateam< , The amount of oondwarion up to 
the point of cut-otf, as inferiwd hom the heat which the metal tahes 
up. may be much less than the mMng;quantity ^ diffesence 
between the steam supidied per strokeand the dty stem then present. 
According to their experiments, this, discr^^cy is accounted for 
by lAd^e of steam past the valve, direct ixom steam chesit to 
the exhaust, and they suggest that this source of error may have 
been present in many estimates of initial condensation bsised on 
determinations of the missing quantity. This may explain cases 
in which the initial condensation has apparently been excessive, 
but large amounts of initial condensation certainly do occur, and 
constitute the most potent factor in making the real performance 
of the engine fall shon of the Idekl standard.* 

In the alternate condensation and re-evaporaiaou Of steam in the 
cylinder more heat is given to the metal l:^ each pound of steam thut 
is condensed than is taken from the mem| by each pound, of steam 
that is re<evaporated, the tempmture Of cbndenshtion beiqg higher 
than that of re-evaporation. The quantity . namely, the 

difference in ihe heat of formation at the two temperatureei repre- 
sents tills ekcess of heat. Unless thiu is in some way abstracted 
from the metal, the process cannot occur. Hence the action of the 
cylinder walls in causing alternate condensation and re-evaporation 
to occur may be limited by imposing conditions which prevent or 
reduce .the abstraction of heat. By the use of ajs^eam jscket the 
metal may be prevented from losing heat extenuoly, and may even 
be made to ^e up heat. Under these condlnons the action 
depends on the fact that more water is re-evai»rated than is con- 
densed, To some extent this is a necessary rcMt of the work done 
during expansion, which (in an adiabUtiiQ process) would make the 
steam become wetter as es^ansion proceeds, ftnd '^tdd therefore 
leave more water to be evaporated than is inltisilly condensed by 
the action of the cylinder wrila. But it is Important to notice that 
any water which is introduced into the cylinder slougtrith the Steam 
will be an important factor in sup^yfng the means by whidh tide 
thermal balance is maintained. \Cltb steam that is periectly dry 
before admission the action of the wSlls takes its Itout from tl\e 
condensation which expansion brili^ about: with steam that is 
wet before admission no sUCh httiit Upp^ Hence the imjport^ 
of having steam that is initially 'dry. To secture this; hb metim 
is so certain as to ^ve some mltial superheat to the steSfu^ imd 
hence arises the practiCsi advantage whidh even a small amoUht ^ 
superheating is found to tning about ' 

47. Influsnci of th$ 5 ffds-Tafu#.--To ,a constderuble extent the 
slide-valve itself promotes initial condensattoh; for it redbixus &at 
the hot steam shall enter the cylinder through is pa^e ^hich, 
immediately before, was chilled byvbslhg used Ipr th^ ssckplB of 
exhaust Steam. The tne of sutMy distinct admission and exhiuSt 
ports and valves tends towards ecoii<bny pf Steam, partly for 
mason and partly because it allows the cleahince spaces to be 
redded. According, we fihd that m^y of ^e heSt recbme4 
results of tests t£Ss ;to en^^hfes in which eS<h cylinder ^ fpdr 
separate vidves Of thS CoriiaB or ‘Of ihe drop type. By uring heki- 
stmtal criinders with' idmMdin valvCs on the top and exhaust 
valves bA>w, the ftkfiheS advantage of 
valves is secured. Water iShldi is pt 


pieeent s^ release has then 

l^ng a drQvnuit«iic« 

which oontribofSlMgrty > relduce tte ntehange iif heat between 
iSie worfdag Wbrtwbe and Thw a hortonW t^^ 

ft valves, by Messrs Sulier; using aktUra^ 
ire of 160 lb pSr sq. m., and mdimit* 


Steam at art absolute w- -- v’. — 

W not much more rimn aOo ’h.p., te reported, in a 

'^oSsmStodota^tehamus^'only it*ia»^crfat«^ 

teri it &blvrfWit to neSfy 69 % «Jf the Weal, ia eswtpttowito 
dguro. «i ohe or tw6 trials Of unger engines even this p^orihar^ 
has been surpassed, ii*2 and 
been tecordkaTld partlcuVl/fayOf^ 
the consumption Of steam vMi 

found to lie D^eim 12 and 13 Vb ptx 1^65^owor^&. Sgaw m 
the bast results relate to riow-rurnfitte pumpM cm 
S tSam JaCkeSi oil the barmie and ojpSe ©overt <>* w 
may be as showing how ihflnentinL In a lo^petloq 
SSlSiCk^ iasy prbve inrodm^ thed^.Of ^dei ^ 

In the iheanOT Savemikppitmray ku^Oritatlve trials by dlfte^ 
rib^armrs dri diasrent w 3 SK the ronsumptto W ^ 

bar'lkuae^rier^odr, atan kbsdnte pressiitb dt abbvt b^ per 
wmch eottebp^ df the ideri ^ 






It ihimMbeaddMlIhnt ai^ftguntaromeeptieaal. A eoanui^ 
tionof 13 or 14 lb of steam per koree-power-hour is much more HsCw 
even in large and wellKlesignsd trijNe-expansion engines; and wrih 
two^ylinder oompound .engines, using steam with an absmute 
pressure of 100 or iso lb per sq^ in., anything from 14 to 13 1b 
may be reckoned a good performanooi 
48. Supmtkoaitd Sswaa^The advantage of superheated steaii^ 
amich aiises mainly hrom its influence in reduciiig the exchange of 
heat between the steam and cylinder waHs^ was demonstrated by 
me experiments of Him, and as early as r86o it was not unusual to 
supply superheatsrs with marine engines. But the pr^ice of 
soperheaitiiig was soon abandoned, chSfly on aeoount ofdtflicultito 
In femrd to lubrioarion. By Ihe introduction of heavy mineral oils 
this obiection has been removed, and a revival in the'iiso of super- 
heating has taken plac^ with striking effect on the thertnodyriiimic 
economy of engines. Experiments made in 1893 by the Alsatian 
Society of Steam Users on k large number of engines showed that 
superheating effected an average saving in coal to the extmt of 
about 20 %, when the superheater was simply placed-in the bbilm 
flue, so that it utilized what would etherise be waste heat, and 
about IS % wheu the superheater was separately fired, to Hum 
cases the steam was supcriiepitSd only about 30® to 45* ij. above toe 
temperature of saturatom, but in more recent pxsotiM much grmter 
amounts of supCrheat havO been successfully appUed.^ Professor 
Schrdter has testsd a fsotciry engine of xoooh.p., using rieam supsr- 
heated by some $0® C4 and has shown ihat this amount of super- 
heat is not suffident to prevent some of the Steam wm becoiniim 
condensed rin'toe walls during a d missi on to fm mdmte {ZiUscImH 
des Perrins i'fllW vol.xL, 189%!, It Jdtows tot still 

larger amouto<ril«yiPdlVr»bemcrmodyMa^^ 

That this is to caSe Wbto demonstratsdby tottB^kable rdittte 
wliich have been obtaiaM with highly supemng^ 'ktoam by W. 
Schmidt in stationary sAgines and locomotiViMl IMiM & tomewhat 
special des^n, Schmidt has shown that it is pmlliM to 

employ steam superheated to a, temperature of and that an 

efficiency not attainable from steam in any vtoT way is thereby 
reached, to several authentic trials of Schrnidt rinte to 

tion of steam has been considerably less toW^^fd ^ per. indicate 
horse-powenihour— a figure which, after slksisfice ll .ntafle for to 
heat taken up during the process of snperheatmmfvSiMrssentB a bstto 
performance than that eff the best engines usingnMlzated or shglitty 
superheated efceam. It has been found tot the oonsnmptm m 
coal, in to boiler and superheater together, need not exceed t) m 
per indicated horse-power even with epgiiies of small po!wer. . , To 
Mtaln to futotoble result it is M ohuto xtoeesu^ thm, atojto 
toes trom to fimto Mvp pasto to eupwwto, a 
of heat froth 

WxmOirtSr w ieed^wM^ 

^ ef HOW jp^ieA 

.ttliliooA ft «liqM *y|twP!i Mttanti ^oQ, wikh li^ 

Wftteroi ft wW .the pMe» vftgrl 

ffie bofltr. So*e at .w SOhioidt «dm we 

m^t^ence, ahd rimout ririr eC undue ;wear. to some institom 
Schmidt tanriers to to mrtfkQy emnito etoam to to totetoe- 
diato reedvw a portton mtohaat wmch tioonveyed to the entoe 

by to Itoto superheated irtoato;. and when to.^ done, to atSam 

ihay property reprive a itiU Mher ** initial superheat. 

Accordingly, though the initial tompsrature of the steam may to 
Aoof* C. or more, tos is reduced to about 320® by txanrier fo Irtasjm to 


iie superheater before^ O togb^ t to fttre steam ie^admitoBd to 
cylinder. In tests w.to ttStortorto of a Stoddt plant |ttdto- 
&ig f8o'h.p.', to.ritoito.ttfla device was employed, to, stsem 
was snperiieatod ti) C. had 10*4 Ih were used per hone-power; 
hour. In this trial to ten^ature of to chfinney gato m 
redutod, by the use of Schiwcit's feed-water heater. Ip 173^0*1 ijm 4 

thu consumption of coal wgs 1*31 lb per indienfed hcueeri^wer-hQur- 

In anothw m»l, o^» nglne with rtow wpechaftW tP 4U*C. 

iheeoiuoniptianol «tMtepwlKnoe-p<>w«r-hooi:Hpfto^ 9 .t)Ih. 

40. Tto The aotoftlMuvionr of atMinio we cj^indi^ 
of o rtera eiudoe it etudied by. meene Of ^ Jodlcfttof lerMi 

d^Mopf d diMram dkowiOK fhe pf eiptW » 

iriw djdttoi'wShditfde* en^i^liihin it and it 
dptw hir.» tpdnCwhtMd.minr^ 

It doweciitd^.ft pl^bSw thitlktao to w or oih^.^ 
eyliMW of fMaocine, to fbftt Hit jfptiMiof the indieatKX 
ftiitai (etpolfje to tiie'HiiCtnfttieiiCiOf ih!W(ve educh. fffim in ^ 
ider. The Indicfttor pfnm' aetufttet .ft. ptncHi ewdh 
eriHi it ftad tfapee we di|«nup. .cnAWW.of 


V dpat flwt> wogig to wtot;^.i Mia 


a^ > unto ^ mptkm of to pMm* 
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liiilES so that it oopica the motion of the siston on a inagnified scale. 
This hu the advantage that an equally &rge diagram is dfawn with 
much less movement of the piston, and errors which am caused 

nv triA ntti'fnn'a AM 1 T_ - . 


indicator luston and the parts connected with it In Rfehards’s 
indicator ^e linkage employed to multiply the piston's motion is 
an arrangement umilar to the parallel motion introduced Watt 
as a means of |piding the piston-rod in beam engines. In several 
recent torms of. indicator lighter linkajm* are adopted, and other 
ranges have been made with the object of fitting the instrument 
betm for highspeed work. One of these modified forms of 
Richards s indicator (the Crosby) is shown in fig. 1 5. The pressure 



to ^ C.) fd lAldli it ll 

•tpMjdwW nM; fti at tiib'tkiimaiiBtlHe is about 3 % 

less tnaii' When eoldv 

514 M$aiur$meii$ pf deitennitte the f tfdiffated 

hovi^mm, the mean preside is feiiitiA 

oITto dlawam by ^ WgtJesVmS 

mtenneted on to scale of pressures, is the mean 
prsMuTe in ’guilds per sdfiilte Inch. This hds to be multi- 
jmed by<the effeethre area of the ^etpn in square inches and by the 
leimth of the piston stroke in feet tq find the work done pet stroke 
Info^-pounds on that side of the piston to which the diagram refere. 
Let Kx be the area of the piston on one side and A* on the other • 
Pi and^ the mean effective pressures on the two sides respectively: 
L the length of the stroke in feet; and n the number of complete 
double strokes or revolutions per minute. Then the hidica t ed 
horse-power 


In finding the mean pressure the area of the diagram may be 
conveniemtjy measured by a plmiimeter. A less accurate plan, 
fr^u^tly followed, is to divide the diagram by tines drawn at 
the middle of stitps of eauid. width and to take the mean pressure 
as the av^ge height of these lines. 


5 ?- Jjfsts of £msisfisy.^In testing the actual efiiciency of an 
en^ne the work done as determined by the is compared 

with the supply of heat, whiifii is calculated from the amount of 


Fig. 15.— Crosby Indicator. 

of fteam in the engine cylinder raises the piston P, compressing the 
spring S and cauting the pencil Q to rise in a nearly straight line 


pressloo of the spring and therefore to the pressure of the steam. 
At the same time the drum D, wluch carries the paper, receives 
motion through the cord C from the crosshead of the engine. Inside 
this drum there is a spiral spring which becomes wound up when 
toe tord is pulled, and serves to turn the drum in the reverse direc- 
tion dnring toe back stroke. The cap of the indicator cylinder has 
holes in it whioh admit air freely to the top of the piston, and the 
pistpn has room |o descend, extending the ^ring S, when the pressure 
Of toe steam is loss than that of the atmosphere. The spring is easily 


lowet pressures have to be dealt with. 

50. Eftm in Indicator Diagrams . — ^To register correctly, an 
indioator miist satisfy two conditions : (x) the motion of the piston 


kuuivaiMMi, u^unv a«,u 9 *Y vwu WHUlUOao , U 16 lUOlUMl OX tUe piBXOu 

must be proTOrtionai to toe change of steam pressure in the engine 
cylinder: and (s) the motion of toe drum must be proportions to 
that of the tiifiine piston, 

^fi^ requires that the pipe which connects the 

iiidicator \yith the cplinaer Should be short and of sufficient bore. 


e which connects the 
and of sufficient bore, 


the air-pump discharge and measuring that, adding the water 
drained from jackets if any are used. In some trials both of these 
measurements have been made, and it has been found that in general 


from air-pump and lackets by something like 3 or 4 %, a discre- 
{^cy due to leakages in the boiltf and toe engine. The results 
of tests are generally stated by giving the number of pounds of steam 
used per horse-power-hour. or by giving the work done by each 
pound of stefim. a qumitity whkii is directly comparable with the 
amount of ,wprkideaUy obtainaj^. if the engine foll^ed the perfect 
Ranldim cycle already , discuss^* To make a complete engine trial 
the ragine is caused wrk not only at fuU power, but at various 
fractions <« Its greateit lead^ The xesxto are very conveniently 
represent^ (in a manner due to S • W, Wmans) by drawing a eurve. 
toe co-ordinates of which are the home-power and toe total consump- 
ti(m of steam per hour. This " Wittaies line," as it is called, is m 
jmst cMes stiught qt .nearly straight. Another useful curve is 
dravm by plotting the steam used per horse*power-hour in relation 
to the horse-power. 

53* D^minaiio^ pf th$ — When the amount 

of steam passmg.thrdiigh the engine is known, the indiqitor diagram 
enables toe awof . m wetness of the steam to be estimated at 
yknous stages, to the expansion from cut-pff to release, pxpyided 
there iS no direct .passage from steam-cbesit to exhaust, sn^ as has 
referred to above in connexion wjU^ ACessrs Csdlendar and 
Nicolron's researches., For thiB pnrpbse we m«st first calculate the 
quantity of , toe worktog siibetance present in toe cylinder. It is 
TOde up of two )N|^,nan|uBly, tooamonnt euimlied per stroke, ^us 
toe amount retained by being shut, up in the clepmoe space. If 
^sume. as may genmaUy be done without, serious error, that 
he begtomng of compression the ntfW .present in toe, cylinder 
is dry. it is «i easy mattwj.todednoo knowmg the 


ettlMr end without shifting toe instrument : better results are 
obt^ed; especially when the finder is long, by using a pair of 
indicators, each fixed with the shortest posnble oonueettofl: nine. 




S r end toe engine Mifidnt is to make the diagram too small. 
I'TOditkm is qlto Invaltdated to some extent by toe friction 
tor toston, of ton Hnts in the linkage, and <!d the pencil 
r. The piston nfest Slide very fxmfy; nothing of the 
_ eking is psrmisstbte; and any steam that leaks past to 

Anbthkr soproe of diStiithmice Is toe insii^ of toe moving psm 
wmck^itenito & pet them into onb&mtM Whenever the mditotm 
toxtrin a Cohipatatively sudddi displacement. These' osdQlik 
fims, superposed the legitimate tooms Of the pUston. gfye a 
miirv o^oe to pam of toe diagram, esdSciatly when toe spm to 
^^en thfy ,sd^^r On the dU^am a contimious^chtye 
^td jie dmwn;mid>% between the crests and hollows b! tin 
uadnia^DB. To kem within reasonably Compass in high- 
speed work a stlfi srffig mwt.be used and aii todicatw wltolMt 
&rts shotfid be selected:, tm must be "takcn^TO^ the snSmeto 


eed work a stifi sp 
.rts' shodd be sele 


^ the tw 9 volumes mfiopvm with suffiment accuracy the dryness pi 
tlm steam., ^y lealwe from*the steam s^ to toe e^nist 
aide of toe valve will invalidate this ce^cidatlon. which proceeds on 
iw an toe steam passing through too engine passes through 

, Sngiim.rT^n theoriginal term of componnd engine, 

invented by, HomQoivor. and tevtoed by Woolf, steam pa^ 
directly from the fint to the second cylmder; the exhaust from the 
first and ^mtosten te second went .nn together throughout the 
^ stroke. TOs aocaqgenient is possible only when 
WjW W Ww. preswim.pi^. and end th^ atrdees 
M to engines of toe; tteldem type., whose high low 

aro^toonextina witoone platcm-tod, comawn to 
botopist^. %lgimij^whiitottoh|ghrAndtewp^^ 

placed .sids by tofe^ and ^t either 6n toe same crai^ or.on 

SWggMii wynlmdtotow 

^j^ ^ J b^a ame remark applies to bemn^^es, 
km pressure oylindsw standi oppotite'Sli 
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fneMl thi WMf j 

eugltM '* it nttriettd to Iteto aMtoind «ngiiiM:.«d>ie)i titetacgt 
Steam difeetly Iroiaii ftfesiumtes^uidM 

the vae of aft ]^tenaediiAei:io^^ 

55. JSsMisir £fifiiie.---i^intoctaedlatonos|vep:b« 
when the phaaei of the pittoos ist a cOisq;Knmd eoghie donot Msee* 
With two cranks at right sngles, for examplor & portion of the 
discharge froih the high-pressure cylinder occurs at a time when the 
low-pressure cylinder cannot properly receive steam. The receiver 
is in some cases an entirely independent vessel ct^ected to the 
cylinders by pipes; very often, however, a sufficient amount of 
receiver vc^ume is afforded by the valve casings and ihe steam pipe 
which connects the cylinders. The receiver, when it is a disonct 
vessel, is frequently jacketed. 

A receiver is frequently applied with advantage to beam and 
tandem compound engines. Onnmunieation ne^ not then be 
maintained between the high and low pressure cylinders during the 
whole of the stroke; admission to thelow-^presture cylinder is stopped 
before the stroke is completed ; the steam already admitted is allowed 
to eims^ independently; and the remainder m the discharge from 
the high-pressure cylinder is compressed Into the intermediate 
receiver. Each cylinder has then a definite point of cut-off, and by 
varying these points ihe distribution of work between the two 
cyUndenmay be adJttStedatwiU. In genersiit is desirable to make 
both cylinders of a compound engine oontributo equal quantities of 
work. If they act on separata cranks this bat the effect of giving 
the same value to the mean twisting moment of both cranks. 

36. Compound Diagrams,— Wherever a reoeivor Is used, care 
should be token that there should not be a wasteful amount of 
unresietod eanansion into it; in other words, the preraure in the 
reosiver ishould be not greatly lets than that in the high-pressure 
cylinder nt the moment of release* If the receiver pressure is less 
there will be what is termed '' drop in the steam pressure between 
the highpressure cylinder and the receiver, which will show itself 
in an inmcator diagram by a sudden fail at the end of the high- 
pressure expansion. This drop ** is, from the tliem^ynmic 
point of view, irreversible, and therefore wastefuL It can be avoided 
by selecting a proper point of cut-off in the low-pressure cylinder. 
Whm there is no ^ 6xap ' * the comwision that occurs in a compound 

engine has precisely the same effe^ In doing work as the sameamount 

of expansion in a simple engine would have, provided the law of 
expansion be the same&.boih and the waste ii energy which OOTrs 
by the frietkm of ports and passages in the transfer of uttm from 
one to the other Mindet be aeglmble. The work done in either 
case depends mei^ on the rel 2 ionS pressure to volume tooughout 
the process; and s6 long as that wlation is unchang^ it is a matter 
of iifiufference whether the expimsion be perfon^ in one vwsd or 
in more than one. In generu a compound , engine has a thermo- 
dynamic advantage over a simple engine ns^ ^the same pressure 
and the same expansion, inasmnoh as it the exchange of 

heat between the workhig substance and tjw cyii^ 
makes the process of expension more nearly adiab^. The com- 
pound engine has also a matoanlad edvaatage which will be pr^ 
sently described. The idtimate ratio of expimsum mai^cm^ 
engine is the ratio of the v^ume of the lowppressure cylinder to the 
- > vohime of steam admitted to 

rn the highpressure cylinder. 

\ Fig. 16 iliusttotes the com* 

\ Uuedaetkmoithe.twocylin- 

v J?*®: 

Dound - 






Fio. 


i6t— Compound IHagrami 1 
Woolf typtk 


E d engine of the Woolf 
in vmich for simplicity 
effect of clearance is ne- 
glected and also the loss 
m pressure which the steam 
undergoes in transfer from one to the other cyllnte. ^CD 
is thetodicator diagi^ of the high-pressuro cylind^. The 
line CD shows a fiilftig pressure in oonse^ence of toe incr^ of 
volume which toe steam is then Undergoing through toe advance 
of thelow-pressurepis^. ETOH is the diagri^ cf toe l o w^prwm e 

has no point of cut-eff; its admission line 
is the contittuout curve of expansion EF, whidhis the sue as toe 
high-pressure exhaust line cK but drawn to a dW«jent scale of 
volum^BB. At any point K, toa.aCtual volume of toe etm fr 
KL 4- MN. By drawing OP equal to KL + MN, so that OP 
repr^ts ths whole volume, 

/ _ at Other wdntii of the diaipm, we 

may set cug' toe curve QPE. toe nppp * 
part of which is idenneal wito BC, 
and so , complete a 
whi(^''exhiDiit toe ei 
lion in a single cylinder* 



retiSiver type the _ 
tooso'^wn in fig. 


resemble 

. Dni^ CD 


thepoint cttt-o4 in the large cylinder, after whidh GH ihOsvs toe 


independent ^expeiiiion ^ Of eipeai now sfaut toejarge 

cylinder, and Dl^itoows toi domyims^ of aleein ^W^rnttnuid 
discharge from toe smell oyligaM)Mo> toe oeoeiver. At too end ^ 
toe strd^toe receiver pre s e u re H tlmisiobeno ' 

toil must be the same as toe press ei WjftoC . Diagrams otA empec 
kind may he sketched without diffiemty lec toe case of a leoenm 
engine wito any asAgaed phase relatom Jkotween pistons. 7; 

57 , ddfmimmd c/ Wom mi4 (making the cubof 

tikepbieeeaillev in toe large cylinder wejaereep toe mean psassuee^ 
itttoe receiver; toe workdone in the sma]l.cylMOr u coniequcnfe 
diminished. Thewmkdoiwintoelaigecylt^toeosre^<to 
inoresned, for the total woto. (depending as itdossjOii toe ini$Ml, 
mestureand tostotaliatioef expansion) isunafikotedW the change^ 
^e same adjustment serves^ in case there is ** dropifr 4o fOMOnlt 
By selecting a suitable ratio m cylhider vidumee t» ,oneamstoiraad> 
to toe volume of toe receiver, and also by choosin g a .pnopegjk^ 
for toe low-preesuve cut-off, it is poesible to divide toe fuilanly 

between the cylinders and at toe eame tone prevent toe amnnat of 
drop from being greater than is practically convenient 

58. Unihnmiy of Effort in a Compound Engine.— ?An important 
mArhfcninai advantage belongs to the compound enipne in toe feet 
that it avoids the extreme thrust and pull which w^d have to be 
borne by the piston-rod of a single-cyimder engine working at Hie 
uLfnm power with toe same initim pressure ana toe same ratio oi 
expansion. If aH the expansion took place in toe low-pressure 
oyfittder, the piston at toe beginning of the stroke would be exposed 
to a torust much greater than the sum of toe thrusts ^ toe two 
pistons of a conmound engiae in which a fair piopWiion of the 
expansion is performed in the small cylmder. Thys.mean thrust 
throu^out toe stroke in a tandem engine is of course inotiaffscM 
by compounding; only toeran|eof variation in toe tonfst is xediif8l<L 
The effort on toe crank-pin is consequently made more mdUfom^, 
toe strength of the parts may be reduced, and toe.friction atffiidsi 
and Journals is lessened. The advantage in this respect is obviouffy 
much greater when toe cylindera are placed side by side, instead of 
tandem, and work on cranks at right angles. Ak a s^off to Its 
advantage in giving a more unifonn effort, toe compound engine 
has the drawb|e)am requiring more work^ parts than a simple 
engine with cylkider. But in many inst^ces— as in marine 
engines— two or mark'cranks are almost indlip8ifr|hle, to give a 
tolerably uniform effort and to get over the Aead points; and the 
compariron should then be made between a pair of simplo cylinders 
and a pair of compounded cylinders. Anotoer point ta fisvour of 
toe compound engine is that, although the whole ratio of expansion 
is great, there need not be a very early cut-off in etther cylinder; 
hence toe common slide-valve, which is unsuited to give an early 
cut-off, may be used in place of a more complex arrangement. The 
mechanical advantage of the compound engine has long been 
recognized, and had mnto to do wito its adoption in the early days 
of ^h-pressure steam. Its subsequent development has be^ due 
in ro and in part to toe thermodynamic advantage which 
has been discussed above. 

39. RaHo of Cylinder rln a two-cylinder conmoond 

engine, using steam at So to 100 n> pressure, too large cylinw hfas 
3 or 4 tones t^ volume of the small cylinder, la triple enghiee 
toe pressure is rarely less than 130 Ih; toe low-pressure cylinder haf. 
generally 6 or y tones, and the intermediate cylinder 2| to sf timm 
toe volume of toe high-pressure cylinder. In naval practice toe 
ratios are about x : : 5 W a pressure of x6o ID afid x : s*6 ; y a 

pressure of 250 lb. In toe mercantile marine the engines dtp nor- 
mally working at full power, whereas in the navy most m toe workiim 
is at greatly reduced powers, the cruising speeatequiring very much 
less than the full output. Consequently, for the same boiler pressutoi 
toe cylinder ratio is made less in wsr-toips to adapt ton eagiaes frw 
economical working under cruising conditions. 

60. The' Didri^ion of Steum*--^ earW steam engiaes the distri- 
bution of steam was effected by means.of conical valves, workedlFy 
tappets from a rod which hung, from toe beam. The slif^aAalye^ 
toe Invention of which in toe form now known as the 
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tlw oylkider pasaiM leadiiift to its «nd8« The 

autfade^ the valee slides; is « p&ss si^ee fonned 
eHr to tolMKt to iSb 6 Mb>di the CTtiftdto/idm three ports or opeoings 
which exteiid^ totois toe grestor port of the ‘C3diB(Hr% leidth. The 
centrel iipenh^rts toe etoaost pbct throng whkh the steam 
eioopeto the' omit, or steam ports, which are iwnower, lead to the^ 
ends df ’toe' cylinder fes{wctivefy. The 'vailee is « box^shaped 
cover whito ^Slides ov«r toe seat, and the ohdje is endosCci in a 
ChittiM tolied the vilvo^lieet^ to tdiich steam from toe boiler is 
atohittod. ' When toe valve movea a sufficient distance to either 
side' to' the central pbeitSoa,‘ steam enters one end of the cylinder 
ttomtoe valve-chest and escapes from toe other end of the cylinder 
totoogh the cavity of the vahre into the eatoaust port. The vidve 
is gtoerally moved by an eccentric on the engine shaft, which is 
mechanically oqtiivaleoit to a crank whose radins is equal to the 
eccentricity, or dtStMice from the centre of the shaft to the centre 
of toe eccentric sheave. The eccmitrio rod is generally so long that 
the motion of the valve is sensibly the same as that which it would 
receive were the rod infinitdy long. Thus if 
a circle (fig. 19) be drawn to represent the path 
of the eccentric centre during a revolution of 
the engine, and a perpendicuWr PM be drawn 
from any point P on a diameter AB, the distance 
CM is the displacement of the valve from its 
middle position at the time When the eccentric 
centre is at P. AB is the whole travel of toe 
vaive. 

* 9 * (ii, and Lsad * — If the valve when in its 

middle position did not overlap the steam ports (fig. 20), any 
movement to the right or the left would admit steam, and 
the admission would continue until the valve had returned to 
its Bdddle potion, or, in other words, for half a revolution of 
toe engine. Such a valve would not serve for expansive 
working, and as mards the relative position of the crank imd 
eccentnc it would have to be set so that its middle position 
coincided with toe extreme position of the piston; in other words, 





Fig. 20,— Slide-Valve 
without Lap. 


Fia 21.-— Slide-Valve 
with Lap. 


the eccentric radius would make a right angle with the crank. 
Expaniave working, however, becomes possible when we give the 
valve What is called lap/^ by making it project over the edges of 
toe steam ports, as in fig. 2X, where 0 is the outside lap ** and t is 
toe ** inside lap.’* Admission of steam (to either side) men b^ns 
only when the displacement of the valve from its middle position 
exceeds the amount of the outside lap, and continues only untU the 
valve hiis returned to the same distance from its middle position. 
Further, exhaust begins only when the valve has moved past the 
middU by a distance equal to 1* and continues until the valve has 
returned to a distance { from its middle position. Thus on 
toe diagram of the eccentric’s tiuvel 
(fig. 22) we find, by setting efi 0 and i 
on toe two sides of the centre, the posi- 
tions a, hf c and d of toe ^ceeatrie 
at which toe four events of admission, 
cut-off, release and hompression occur 
ior one side of toe piston. As to the 
other Side of the piston, it is Only neces- 
sary to set off 0 to toe right and i to toe 
left of the centre, but for the sake of 
deatness we may confine oUr attention 
to one of the two sides. Of the whole 
from a to b is the 
frima 6 to c is 

set in 



revolution, the 
arc of stassm, 

« tod toe arc 

.^Che tdation 

a motion Is stiU undefined* 


Fig. 22. 
tbe arc of 

a tit|e arc of compre^om^ 



, of the 
stroke, 
that 


di toe cratdcl^ an sngtoi 
valve iMld be ootoddM 
ItiSjhoim in ordar>to'< 

the valve m uteady some way ppeik when 
and this t&l&entrto'myiidlfrt a 

ning of the stroke. In that case fito val 
of toe stroke to toe extent min', p jj tof '' 
amount by w^^the'ahiglel)^ 

finnkl exceeds a right ande is called the 

by wbidftoe tocentrio is set to swiViMe of diapoiitipn^ 
would occupy if the primitive arraagemenit witootit lap were adopM 
ouantmes lap, Md angular advance conaec^ 

Aii.iffeetiiQi^ltod tote-cause #svadwtoi!tost,stha4S^ 


sioB before the end of toe back« stroke. wUoh, togeftlier with the 
compression of steam left in toe cylinaer when the exhaust port 
doses, jjModuoeS the medmaieal^ Sffect lof oushiomim,” to which 
reference has already been made. ' To examine the dwtribution of 
steam throughout toe pistonto stroke, wemay now draw a drde to 
represent the pato of toe crank pin (fig. 23, where the dotted linee 


n 


. «. • «. •••I** ••• 


Fig. 23. 






have been added to show the assumed configuration of piston, con- 
necting-rod and crank) and transfer to it from toe former diagram 
the angular positions e, ft, c and d at which the four events occur. 
To facilitate this transfer the diagrams of eccentric pato and of 
crank-pin path may by a suitable choice of Scales be drawn of too 
same actual size., ’Then by projecting these points' on a diameter 
which represents the piston’s path, by circular arcs drawn with a 
radius equal to the length of toe eonaeottog^z6d, 'we find p, the 
podtion of toe piston at vdiich admis- 
sion occurs during toe back strdee, 
also q and r, the position at cut-off 
and release, during the stroke Which 
takes place in toe direction of the 
arrow, and 5, toe .point at which 
compression begins. It is obviously 
unnecessary to draw the two circles 
of figs. 22 and 23 separately; toe 
single diagram (fig. 24) contains the 
solution of the steam dwtribution wito 
a dide-valve whose laps, travel and 
angular advance are known, the same circle serving, on two scales, 
to show the motion of the crank and of toe eccentric. 

Zewnef*s i>tVigram.— The graphic construction most usually 
employed in slide-valve invesrigations is the iagenlons diagram 
published by Dr G. ZOimer in the in 1856.1 On the 

line AB (fig. 25), which represents the travd of 
the valve, let a pair of ciitles (called valve-' 
circles) be drawn, each with dimeter equal 
to the half travel. A radius Vector CP; drawn 
in the direction of the eccentric at any instant, 
is cut by one ol the circleB at Q, so that CQ re- 
presents the oonrespondingdi^lacement m the 
valve from Its mfd^ position. Tfaatthisis so 
will be seen by drawing PM (as to £g, 19) and 
joining QB. when it is obvious that CQ CM, 
which is the displaOeAientof the valve. The line AB with toecirclo 
on it may now be turned back thfoughanangleofpo^-ff fsbdxmthe 
angular advance, so that the vatve-oiroles tahe toe positom Shown 


Fig. 24. 
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tlie cnmk, and hence to find the diq^lacesneut of the valve at any 
position os the crank we have only to draw CQ in fig. 36 parallel 
to the crank, whan CQ represents the 
displacement of the vsilve to the scale 
on which the diameter of each valve 
circle represents the half-travel of the 
valve. CQn is^ the valve displacement 
at the beginning of the stroke shown 
by the arrow. Draw circular arcs a 5 
and cd with C as centre and with radii 
equal to the outside lap 0 and the 
inside lap i respectively. Ca is the 
position of the crank at which pre- 
admission occurs. The lead is agO^. 
The greatest steam opening is 
__ The cut-off occurs when the crank 

^ ® has the direction Cb. Cc is the posi- 

tion of the crank at release, and C 4 marks the end of the 
mchaust. 

03. In this diagram radii drawn from C mark the an^lar positions 
of the crank, and their intercepts by the valve cirdes determine 
the corresponding displacement of the valve. It remains to find the 
corresponmng displacement of the piston. For this Zeuner employs 
a supplementary graphic coiwtruction, shown in fig. 27. Here ab 
or represents the connecting-rod, and be or b'c the crank. With 
centre c and radius gc a circle ap is drawn, and with centre b and 
radius ab another circle aq. Then for any position of the crank, as 
cb\ the intercept pq betwocu the circles is easily seen to be equal to 
aa\ and is therefore tlie distance by which the piston has moved 
from its extreme position at t 7 '.e beginning of the stroke. In practice 
this diagram is combined whh that of fig. 26, by drawing both about 
the same centre and udng different ccales for valve and piston travel. 

A radius vector drawn from the centre parallel to the crank in any 
position then shows the velvets displacement from the valve's 
Wddle position by the intercut CQ of fig. 26, and the piston’s 
displacement from the beginning of the piston's motion by the 
intercept pq of fig. 27, 

04. In tne figures which have been sketched the events refer 
to the front end of the cylinder, that is, the end nearest to the crank 
(see fig. 23). To determine the events of steam disMbution at the 
back end, the lap circles shown by dotted lines in fig. 26 must 
also be drawn, Ca^ being the outside lap for the back end, and Cc' 
the inside lap. These hips are not necessarily ^ual to those at the 
other end 01 the valve. From the dia^ams it will be seen that, 
especially with a short connecting-rod, the cut-off and release ^chr 
earUfior and the compression later at the front than at the back end 
if the taps are equal, and a more symmetrical steam distribution can 
bo produced by making the inside lap greater and the outside lap 
less on the side which leads to the front end of the cylinder. 

the other hand, an unsymmotricai distribution may be d^irable, 
as in a vertical engine, where the weight of the piston assists the 
steam during the down-stroke and rewsts it during the up-stroke, 
and this may be secured by a suitable inequality in the laps. 

65. By varying the ratio of the laps 0 and i to the travel of the 

valve, we produce effects on the steam distributimi which are 
readily traced by means of the diagram. Reduction of travel 
(which is equivaJent to increase of both 0 and f) gives later 
admission, earlier cut-off, later release and earlier compression j the 
ratios of expansion and of compression are both incased* Incr^M 
of angular advance accelerates all the events and causes a slight 
increase in the ratio of expansion. , ^ ^ 

66. In designing a slide-valve the breadth of the steam ports 
in tlw ditectionw^ the valve's motion is determined with reference 
to the volume of the exhaust oteam to be discharge in a given tixM, 
the area of the ports being generally suet that the moan vdo^ 
of the steam duitog discharge is less than too ft. per sec^d. The 
travel is made great enougl to keep the cylmder port Mly open 
during the greater part of the exhaust; for this 

3 times ths breadth of the steam port, To facilitate the exit of 
steam the inside lap is always smw, and is often wanting ot even 
negative. During adnfisdon the steafh pout *• rg^y, ‘quite un- 
covered, espccidly if the qutside lap is larfe aijtisd travel moderate. 
Large travel has the afivanUffe and egress of 

steam, with more shartfiy-deSned cutKiff, eompression and relrase, 
but this advantage is secured at tl^ cost of more work spent in 
moving the vidve and more wear of the faces. To lessen the PeoM^, 
aary tmvd reducing the am 6f steimi, ports, douWe-porte^^ 

■ Wves are often used. An example is shown bww r j 

67. Reversal of Motion wUh Slide^Valve,-rT^ ecseengfc must 
stand'in advance of the crank by the angle ^ + 1, aa m fig. , So. 

tvhere CK is the crank, and ^ the oocresponmng 
position of the eccentric when lie engine ^ ninnw 
k direction of the arrow o. To srt the enme 
in gear to run in the opposlto direction, ft) 't k 
only necessary to sWft the oooentrk into the potttto 
CE^, when it wiU still be 99T + S k advanco^^ 
crank. In. the older engiimtksWfiejJwnajBw®? 
by temporarily disengagkg the eccnatrio-rod? ffom. 4 he .jr 
workkfdher^ve by hand -ontU the crank turned-ha^ 
rAnri|iiiiMr.«4iiBt-to the accents meanwhile ~ 


at rest, and then re-engaging the gear. The eoccntiie sheave, 
instead of being keyed to uie shaft, was driven by a stop 
fixed to the shaft, which abutted on one or oth^ of two 
shoulders projecting from the sheave. In some modem fofms of 
reversing gear means are provided for turning the eccentric round 
on the BhMt, but the arrangement Imowa as the link-motion ia now 
the most usual gear in locomotive, marine, winding and other 
engines which require to be often and easily reversed. 

68. Unb-^Motion . — In the link-motion two eooentrics are ’ 


and the ends of their rods are connected by a link. In Stephenson's 
liiik-motion-rthe earliest and still the most usual form — ^the link 
is a slotted bar or pair of bars curved to the same radius as the 
eccentric rods (fig. 29), and capable of being shifted up or down 1^ 
a suspension rod. The valve-rod ends in a block which slides within 
the bnk, and when the link is placed so that tks block is nearly in 
line with the forward eccentric-rod (R, fig. 29) the valve moves in 



29. — Stephenson's Link-Motion. 

nearly the same way as if it were driven directly by a single eccentric. 
'Hub is the position of “ full forward gear." In " full backward 
gear," on tlm other hand, the link is pulled up until the block is in 
nearly a line with the backward eccentric-rod R', The link-mOtion 
gives a ready means of reversing the engine— ~but it does more 
fiiati this. By setting the link in an intermediate position the valve 
receives a motion nearly the same as that which would be given by 
an eccentric of shorter radius and of greater angular advance, 
the effect is to give a distribution of steam in which the cut-off is 
earlier than in full gear, and the expansion and compression are 
greater. In mid gear the steam distribution is such that sewely 
any work is done in the cylinder. Tlie movement of the link is 
effected by a Imd-levOT, or by a screw, or (in large enginm) by 
an auxiliary steam engine. A usual arrangement of hand-lever, 
sketched in fig. 29, has given rise to the imrase " notching up. 



P^o, 30.— Gooch's Link-Motion. 


to describe the setting of the link to give a greater degree of expan- 
Gooch'S Itak-motion (fig. 30) the link » not nwved up in 





.. SJ.r^ABan’^Ita^-MotlDn. 

tcMK forward to backward gear, but a radi^ rod betwm 
end the liift (wWtih ia curved to auit this taffiua jnd) 
Wwhkih hae the kduarrtane that the lead 
U SawSe to an^axarTn JiBaii'a motion (te. ^ the cha^of 

may'be vwry liffly and dxsctly amyaed %y 

aid of a of m 

- ^nv corresponding to a number of succ«^ve posirioiOr ni the 
.’nitifc hum driadar am pai^g;ttoq|{h » and • 
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Oil it, the poaition the link is readily found, and by repeating the 
process for other positions of the eccentrics a diagram of positions 
(fig. 32). is drawn lor the assigned state of the gear. A line AB 
drawn across this diagram in the path of the valve's travel deter, 
mines the displacem^ts of the valve,* and enables the oval diagram 
to be drawn, which is shown to a larger scale in another part of fig. 
32. The eacampto refers to Stephenson's link-motion in nearly fiul 
forward gear; with obvious modification the tame method may be 
used in the analysis of Gooch's or Allan's motion. The same 



Fig. 32. 

diagram determines the amount of slotting or sliding motion of the 
blo^ m the link. In a well-designed gear tMs sliding is reduced to 
a minimum for that position of the gear in which the engine runs 
most usually. In marine engines the suspension-rod is generally 
connected to the link at the end of the link next the forward eccen- 
tric, to reduce this sliding when the engine is in forward gear. 

70. Radial Gears . — ^Many forms of gear for reversing and for 
vaiying expansion have been dm-ised with the object of escaping the 
use of two eccentrics, and in some both eccentrics are dispensed with. 
Hackworth's gear, the parent of several others, to which the general 

name of xadiad gears is 
applied, has a single eccen- 
tric E (fig. 33) opposite the 
crank, wth an eccentric-rod 
£Q, whose mean position is 
perpendicular to the travel of 
the valve. The rod ends in 
a block Q, which slides on a 
fixed inclined guide-bar or 
link, and the valve-rod re- 
ceives its motion through a 
connecting-rod from an inter- 
mediate point P of the eccen- 
tric-rod, the locus of which 
is an ellipse. To reverse the 
gear the guide-bar is tilted ; 
over to the position shown ' 
by the dotted lines, and 
intermediate indinationsgive ! 
various degrees of expansion 
without altering the lead. 
The steam dimbution is 
quite satisfactory, but an 
objection to the gear is the 
wear of the sliding-block aiid guide. In Bremme's or Marshall's 
form this objection is obviated with some loss of symmetry 
in the valve's motion by . constraining the motion of the point 
Q, not by a sliding-guide, but a supsension-link, which makes 
the path of Q a circular arc instead of a straight line; 
to reverse the gear the centre of suspension R of this link 
is thrown ovch* to the position R' (fig. 34). In the example 
sketched P is beyond Q, but P may be between Q and the crank 
(as in fig. 33), in which case the eccentric is set at z8o^ from the 
crank. This gear has been applied in a number of marine 
engines. In Joy's gear, which is extensively used in locomotiveB, 
na edc^tric is required; and die rod corresponding to the 
eocentsi^tod in Hackworth's gear reeeives its motion from a 
point iniihe connecting-rod by the linttoge shown ifi fig. 3$, and is 
either snspen 4 ed, as in Marshall's form, by .a rod whose suspension 
centre R Is thipwn over to reverse the motion, Or oonitramed. as 
in Hackworth's, by a slot-guide whose inclination Is reversed. Hg. 
36 shows Toy'g gear as amied to a iocomdtive. A etlet-guide E is 
used, and it is owrved to mW for tlie obliquity pf tiie valve cuhnect- 
ing-rod AB. C is the crank-pin, B the pjpten path and D a fixed 



Fig. 33. — Hackworth's Valve-Gear. 


*Alorm of radial gear very laigely used In loeomotiveB^ especial^ 
on , the continent oi: .Bnrope, is the Wall^ifaaert or HeUridger- 
Waldefl» gear, in whidi.the valve reot^ves, its motion in part 
from m piston .c ow i 4i isa4 i through a, iTuduciiifi lovor* aou he 

4ta)gla^^ tp^ A, 


a sliding blodc along this rocking link from one side to the other 
of the centre on which it rocks. j 





rodung ! 


ratecM by si 


Flo. 34.— -Bremme's or Marshall's Valve-Gear. 

71. Separate Expansion^Valves . — ^When the distribution of steam 
is efiectra by the slide-valve alone the arc of the crank's motion 
during which compression occurs is equal to the arc during which 
expansion occurs, and for this reason the slide-valve would give an 



/w 


Flo. 35.— Diagram of Joy's Valve-Gear. 

excessive amount of compression if it were made to cut off the supj^y 
of steam earlier than aoout half-stroke. Hence, where an early 
cut-off is wanted it is necessary cither to use an entirely different 
means of regulating the distribution of steam, or to supplement the 



Fig. 36. — Joy's Gear as applied to a Locomotive, 
slide-valve by another valve — called an e35)anBion-valve, usually 
driven by a separate eccentric — whose function is to effect the cut- 
off, the other events being determined, as usual by the slide-valve. 
Such expansion- valves belong generally to one or other of two types. 
In one the expansion-valve cuts off the supply of steam to the chest 
in which the main valve wbr^s. 



FVg. 37.---^Bxpii]ifl!oo-Valye on back of Main Stide-Valva 
In the her the expua^on^valve slides on the back of the main 
^de-valve, which is proiddad with throngh 
ports udkich the exp^ion-valve opens and 
closes. Fig. 37 shbws one form of this 
type. Here the resultant rdative motion of 
the expansion-valve and main^valve has to 
be considered. If fa n 38) 
eceeutries working the me^ and expansion 
valves respectively, then CR drawn equal 
end uamllel to ME le tiievaffi/tofti eccentric 
ri^hkb determines the ttuition of the esepan- 
SM^valve robitivriy to the ^main-vmlve. 
oobitiu at Q, iriien the khaft has 
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,^gle whidfi Drings the resultant eccentric into the direction CQ 
and xjoiakes the rdative diSplacexnent of the two valves equal to 
the distance /. , , 

Exp^sion-valvea furnish a convenient means of vufying the 
expansion, which may be done by altering their lap» travel or angular 
advance. Alteration of lap, or rather of the distance / in the hguree, 
is oftm efiwted by having the expansion-valve in two parts (as in 
37) holding them on one rod by rights and left-handed screws 
respectiydy ; by turning the Valve-rod the parts are made to approa^ 
or recede from each other. In large valves the adjustment is more 
conveni^tly made by varying the travel of the valve, which is done 
by connecting it to its eccentric through a Unk which serves as a 
levy of variabk length. 

1 To relieve the pressure of the valve on the seat, 

large slide-valves are generally fitted with a steam-tight ring, which 
excludes steam from the greater part of the back of 
the valve. The ring fits steam-tight into a recess in 
the cover of the steam-chest, and is pressed by springs 
against the back of the valve, which is planed smooth 
to slide undOT the ring. Fig. 39 shows a reli^ ring 
of this kind fitted on the back of a large double- 
ported slide-valve for a marine engine. Another 
plan is to fit the ring into a recess on the ^ck of the 
valve, and let it slide on the inside of the stoam- 
ctot cover. Steam is thus excluded from the space 
within the ring, any steam that leaks in being alkwed 
to escape to the condenser (or to the intermediate 
receiver when the arrangement is fitted to the high- 
pressure cylinder of a compound engine). A flexible 
diaphragm has also been used, instead of a recess, 
to hold the ring. 

73* Piston Slide-Valve , — The pressure of valves on 
cylinder faces is still more completely obviated by 
Fig. 39. makmg the back of the valve sinular to its face, and 
causing the back to slide in contact with the valve- 
chest cover, which has recesses corresponding to the cylinder 
ports. Tins arrangement is most perfectly carried out in the 
piston slide-valves now very largely used in the high-pressure 
j cylinders of marine engines. The piston 

^ sude-valvo may be described as a slido* 

i valve in which the valve face is -curved 

i to form a complete cylinder, round whose 

whole circumference the ports extend. 
The pistons are packed like ordinary 
cylinder pistons by metallic rings, and 
the ports are crossM here and tnere by 
diapnal bars to keep the rings from 
springing out as the valve moves over 
tncm. Fig. 40 shows a form of piston 
valve for the supply of high-messure 
steam to a large marine engine. P, P are 
the cylinder ports. 

74. Balance Piston.-— "Fig, j9 illustrates 
an arrangement common in all heavy 
slide-valves whose travel is vertical— tl^ 
balance piston, which is pressed up by 
steam on its lower side and so equili- 
brates the weight of the valve, valve-rod 
and connected parts of the mechanism. 

The valve sometimes takes the form 
of a rocldng cylinder. This last li^d of 
sliding motion is very usued tn station^ 
engines fitted with Coxttss gear, in which 
case four distinct rocking sUdes are 00m- 
xhonly emfdoyed to effect the steam 
distribution, one giving admission and 
one giving exhaust at each end of the 
cylinder. 

75. Double-Beat Valve, In many 
stationary engines, especially on the con- 
tinent of Eun^, lift or mushrtfom valves 
are used, worM by tappets, cams or 

^ eccentrics. lift-valves are generally of 
Slide-Valve. the Cornish or ddnbie-beat t^ {fig. 41), 
fn which equiUbrlum is secured ly the use of two epical ^ 
#hich open or close together. In Osmish pumping engines, whieh 
retain &e ^le action of Watt's daily engine, three double^beat 
valves aro used, as steam-valve, eauilibrium^valve and exhaust- 
vahu respectively. These are closed by tappets on a rod moving 
with the beam, but ardiopehed by means of device called ’a 
cataract, which acts ae f^Oowsr The oatamet IS a small pump 
with a weighted plunger' discharging fluid ^rmigh a etop-cock 
which can be adjusted W haiid when it is dMirdd to alter/ the speed 
of the esigine. The weighted plunger Is t^ed d 
beam, but is free in its desedut, so that it comm dbwn 4t a m m 
dependlngtm thaeafent to whihh the stop-oodc Is opened When 
it comes oolwn a certain way it opens the steam'and exhaust yalve^ 
by liberating catches whici hoM them closed {' the 
etiotae then bdglns and admission oontinueB until the steam<*wa]ye 
li closedt tl£ls done directly by the motion bf tlm beam, 




also, at a later point in the stroke, closes the exhaust. Then the 
equUibrium-valve is opened, and the in-door '* stroke ta^s place, 

met is raised. w£en°S is completed, , ^ 

the piston pauses until the cataract I § 

causes the steam-valve to open and . ^ » 

the next " out-door " stroke begins. | ^ I 

By appl3ring a cataract to the ^uil- I I 

ibrium-valve also, a pause is intro- Ui 1 | m 

duced at the end of tne “out-door" Ij I I p 

stroke. Pauses have the advantage Jl JL 

of giving the pump time to fill and | | ^ 

I of mlowing the pump-valves to settle 

I in their seats without shock. WIPP ^ 

76. Methods of ReguUUine. — To 
xnake an engine run steadily an ai.— Double-Beat L if t- 

almost continuous process of adjust- ^ Valve, 
ment must go on. by which the 

amount of work done by the steam in the cylinder is adwted to 
the amount of external work demanded of we engine. Even in 
cases where the demand for work is sensibly uniform, fluctuations 
I in boiler-pressure still make regulation necessary. Generally the 
I process of government aims at regularity of spm; occaridoally, 
however, it is some other condition of running that is maint^M 
constant, as when an engine driving a dynamo-electric machine is 
governed by an dectric regulator to give a constant difference of 
potential between the brush^es. 

Tlie ordinary methods of regulating are either M to alter the 
pressure at which steam is admitted by opening or closing more or 
less a throttle-valve between the boiler and ^ engine, or .iffj to 
alter the volume of steam admitted to the cylinder by varying the 
point of cut-off. The former plan was introduced by Watt and is 
still common, especially in small engines. The second plan o 
regulating is generally preferred, esp^ially when th^ wgine is sub- 


governors are commonly of the centrifugal type : a pair of masses 

revolving about a spindle which is driven by the engine are kept 

from flyii^ out by a certain oontrolhng 

force. When an mcrease of speed occurs jk 

this controlling force is no longer able to 

keep the masses revolving in their former ^ 

path; they move out until the con- M ^ 

trolling force is suf&ciently increased, and 

in moving out they act on the regulator \ \ / 

of the engine, which may be a throttle- C J \ II \ i 

valye or some form of automatic expan- 

sion gear. In the conical pendulum _ 

governor of Watt (fig. 42) the revolving WH 

masses are balls attached to a vertical [J 

s^findle by links, and the controlling force ^ 

is furnished by the weight of the balls, 42.— Watt's 

whidh. in receding from the spindle, are Governor. 

obliged to rise. When the speed exceeds 

or imls short of its normal value they move out or in, and so raise 
or lower a collar c w^ch is in connexion by a lever with the 
throttle-valve. 

77, Loaded Governor,— In a modified form, known as the loaded 


collar (fig. 43). This is equivalent to in- XJIX 
creasing the weight of the balls without 
altering their ntais. In other governors the KSjf )Qy 
controlling force is wholly or partly produced 
by springs. The use of spnngs to provide V ^ 
controlling force allows the ans of rotation 
to be hormontal. and^ governors pf this class I 

areirequently attached directly to the hori- | 

rontal shaft m high-speed engines. Vy 1 

78. Equilibrium of Governor , — In whatevfor if J | 

way the revolving masses are controlled, the (J 
controlling force may be treated as a force F 43.— Loaded 

act^ on each ball in the direction of the Gov^or. 
i^ins towards the sods of revolution. TheiL ' 
ifi M be the toass of the hall, n the number of revoliitions per socoiid 
and r the radius Of the ball's path, the governor wiU revolve in 
eqtdUbrium when F 4«%^M (in aboolnte nnits), or 
^ 1 /F 


Xa order that the oonfiguistkm. Of iiho govenior flho^ 

.must increase ^xnore rapidly thon-n aa the balla Wtwwfds. 
it is obvioite that no stable gavmm maintains a, strieily .constant 
speod'lnihe engine which it contrdU. If the boiler proianre or the 

dSmiaad lor is changed^ a certain amountofpemaaiient displace- 
ment el the balls is necessary to alter the 8teainTSi:|pii|y>«nd the beXla 
I can «etiia> their dii^aced .positioa only by virtue , m a permanent 
[ ohange in the spee& The luaxUnum range d^ds^on 

[ itennowtt pf dbaoge of m totolter toe eoiwgimie<t 
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of the Qfovemor from the position which gives no steam-supply to 
the position which gives full steam-supply ; and the governor is said 
to be sensitive if this range is a small fraction of n. 

To find the configuration which the governor will assume at any 
particular speed, or the speed corresponding to a Particular configura- 
tion, it IS only necessary to determine the whole 
controlling force F per ball acting along the radius 
towards the axis for various vsJues of f. Let a 
curve ab (fig. 44) be drawn showing the relation of 
F to r. At any assigned value of r set up an 
ordinate QC = 4ir®w®fM. Join OC. The point c, 
in which OC cuts the curve, determines the value 
of r at which the balls will revolve at the assigned 
Pig. 44. speed n. Or, if that is given, and the value of n 
is to be found, the line Oc produced will determine 
C, and then w® *= QC/4»*VM. The sensibility of the governor is 
tletermincd by taking points a and h corresponding to full steam 
and no steam respectively, and drawing lines tlirough them to 
determine the corresponding values of QA and QB. When the 
frictional resistance / is kiiown, an additional pair of curves 
drawn above and below ab, with ordinates F -f / and F — / respec- 
tively, serve to show the additional variations in speed which are 
caused by friction. The governor is stable throughout its whole 
range when the curve ah has a steeper gradient than any line drawn 
from O to meet it. 

79. l&ochYonism. — If, when the balls are displaced, the controlling 
force F changes proportionally to the radius f, the speed is constant. 
In other words, the equilibrium of the governor is then neutral; it 
can revolve In equilibrium at one, and only at one, speed. At this 
speed it assumes, indifierently, any one of its possible configurations. 


opportunity is passed if the cut-off has already occurred, and Uie 
control only begins with the next stroke. 

When tlie demand for power suddenly falls, the speed rises so 
much as to force the governor into a position of over-control, such 
that the supply of steam is no longer adequate to meet even the 
reduced demand for power. Then the speodf slackens, and the same 
kind of excessive regulation is repeated in the opposite direction. 
A state of forced oscillation is con.sequcntly set up. The effect is 
agpavatod by the moinentum which the governor Wls acquire in 
being displaced. Hunting is to l'»e avoided by giving the governor 
a fair degree of stability, by reducing as far as possible the static 
frictional resistances, and by introducing a viscous resistance 
to the displacement of the governor, which prevents the displace- 
ment from occurring too suddenly, without affecting the ultimate 
jK)sition of Muilibrium. For this purpose many governors are 
luniished with a dash^oty which is a hydraulic or pneumatic 
brake, consisting of a piston connected to the governor, working 
loosely in a cylinder which is filled with oil or with air. 

80. Regulaiion by the GotJemor of the Sieam-Supply : Throttle^ 
Valve, — ^The throttle-valve, as introduced by Watt, was originally 
a disk turning on a transverse axis across the centre of the steam- 
pipe. It is now usually a double-beat valve or a piston-\alve. 
vVqion regulation is effected by varying the cut-off, and an expansion- 
valve of the slide-valve type is used, the governor generally acts by 
changing the travel of the valve. In other forms of automatic 
expansion-gear the lap of the valve is altered; in others the governor 
acts by shifting the expansion- valve eccentric round on its shaft, and 
so changing its angular advance. 

81. Trip^Gear , — In Is^ge stationary engines the most usual plan 
of automatically regulating the expansion is to employ some form of 



Fig. 45.— Corliss Engine, with Spencer Inglia iTrip-Gear. 


^®lj%^^.variation of speed drives it to the extremity of its 
range; nence its sensibility is indefinitely great. Such a governor is 
^feauBdiMOflAfOttOtts. Where springs furnish the cimtn^ng force, 
^ to isochronism can be secured hy adjusting the 

initial tension of the mrings, and this forms a convenient of 
reflating the Msibihty. 

But in practice no governor ean be absolutely isochronous. It is 
indispensable to leave a small margin of stalnlity for the sake of 
prev^ng idotat change in the supply of steam, especially when 
tliere is ■ mucii‘ frictional resistance to be overcome by the governor, 
or ishere the influence of the governor takes much time to be felt 
by* the engine: An over-sensinve governor Is liable to fall into a 
sgte of^os^ hunHng, When nn alteration of speed 

begins to be fdti Inrirever readily the governor alters its form, the 
engine s ^resuonse* is mere dr less d^dayed. If the governor acts by 
f the*diigine hu still a capacious valye^chest 

dfl dbadr for ‘ If it iacts by changing th0oitt>aiS,'its 


tej^gew, the euhest type of which was introduced in 1849 by G. H. 
Corliss (1817-1888), of ftovidence, U.S.A. In the Coriiss system the 
valves which admit steam are distinct from the exhaust- valves. The 
iatttf are opened and closed by a reciprocating piece which takes its 
xnotionmm an eccentric. The f oimer are opened by a reciprocating 
piece, but are closed^ apringiag ^back when released by a trip- or 
trigger;action» The trip occurs eariier or later in the piston^s stroke 
to tile potion of the govonor. , The aomission-valve 
IB opened, by the reciprocating piece witii equal rapidity whether the 
c^-qff is going to be early oclate. It remains wide open during the 
admiasmn, and then, w;hezi the trip-action comes into ^y, it closes 
suddenly. Ibe indicator diagram of a Corliss engiae conaequentiy 
^ a nearly hor^tal admisaiou-line anti a shar^ defined cut-off. 
GewaUy tiie valyea^of CogUss engines are cylindrical, plates tiiniiag 
in hollow c^drical seats which extend across, .the. width of Se 
cyirndWi. Ofte, howev^, the admission-valyes ip tcgiigeac engines 
are of the disk or doublerbeat type, and spring mto t^eir seats when 
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the trip-gear acts. Messrs Sulzer have developed this type with 
much success. Many iprms o£ trip-gear have been invented by 
Coiliss himself and b^ others. One of these, the Spencer Inglis 
trip-gear j by Messrs Hick, Hargreaves & Co., is shown in fi^s. 45 and 
46. A wrist-plate A, which turns on a pin on the outside of the 
cylinder, receives a motion of oscillation from an eccentric. It 
opens the cylindrical rocking- valve B by pulling the link C, which 
conrists of two xiarts, connected to each other by a pair 01 spring 
clips a, a. Between the clips there is a rocking-cam b, and as the 
link is pulled down this cam places itself more and more athwart 
the link, until at a certain point it forces the clips open. Then the 

tfo* ac^on of a spring^ in the dash-pot D. When the wrist-plate 
makes its return ^oke the clips re-engage the u|mer portion of the 
link C, and things are ready for the next stroke. The rocking-cam b 
has its position controlled by the governor through the link £ in 



Fig. 46. — Corliss Valve-Gear, Spencer Inglis form. 


such a way that when the speed of tlie engine increases it stands 
more athwart the link C, and therefore causes the clips to be released 
at an earlier point in the stroke. A precisely similar arrangement 
governs the admission of steam to the other end of the cylinder. 
The exhaust-valves are situated at the bottom of the cylinder, and 
receive an osciUating motion from a separate wrist-plate, behind A. 

82. Use of FlywheeL-^Besidea those variations of speed which 
occur from stroke to stroke, which it is the business of the governor 
to check, there are variations within each single stroke due to the 
varying rate at which work is done on the crank-shaft during its 
revolution. To limit these is the function of the flywheel, which 
acts by forming a reservoir of energy to be drawn upon during those 
parts of the revolution in which the work done on the shaft is less 
than the work done by the shaft, and to take up the surplus in those 
parts of the revolution in which the work done on the shaft is greater 
than the work done by it. Tills alternate storing and restoring of 
energy is accomplished by slight fluctuations of speed, whose range 
depends on the ratio which the alternate excess and delect of energy 
bears to the whole stock the flywheel holds in virtue of its motion. 
The eflect of the flywheel may be studied by drawing a diagram 
of crank-e(£Eort, which shows the work done on the crank in the same 
way liat the indicator diagram, shows the work done on the piston. 
The same diagram serves another useful purpose in determining the 
twisting and bending stress in the crank. 

The diagram of crank-eflort is drawn by representix^, in rect- 
angular co-ordinates, the relation between the moment which the con- 
necting-rod exerts to turn tlie crank and the angle turned through by 
tlie crank. The moment exerted to turn the crank is readily found 
when the direction and magnitude of the thrust exerted by the 
connecting-rod on the crank-pin is known for successive points in 
the revolution* 

83, nftuenci of the Inertia of the Reciprocating Jlforsw.— TWs 
thrust depends not only on the resultant pressure of the steam on the 
piston but also on the inertia of the reciprocating masses. The mass 
of the piston, piston-rod, cross-head, and to some extent that of the 
conneering-rod also, has to be started and stopped in each ha^ 
revolution, and in high-speed engines the forces concerned in this 
action are so large as to smfect most materially not only the distribu- 
tion of crank-efiort but also the stresses which the various parts 
have to be pioportkmed to bear. The calculation of the stresses 
due to inerto in high-speed engines consequentW forms an ^sential 
part oiendne deito. Taking M to represent the whole reciprocat- 
Sg xS^dTiS^acceDin at any instant in the direction^ of 
the piston's motion, the force required to produce this acceleration 

and this quantity has to be deducted from the resultant 
pressure of the steam in finding the effecrive throat. The effect 
& to reduce the effective thrust at the bogixming of the stroke wd 
to increase it at the end. The greatest acceleration a occurs in the 
extreme poaiiioh of the piston, most distant from the Ciwik-shaft 
centre; and its' value there is -f r/f) ^ere r ie^ radtos 

of .the crank, I ^e laxk^h of the eonneoting-rod and a the number 
of turna per second. \Vhen the pUton is in ^ other ^wetrme 
positioxL nearest to the.ahaft, the vfiueof a is 4«*«*r(x — The 
nmbt catcultf^ of fuertia efihto f ot the oonneoting^od vt com- 


plicated, but its influence on the thrust is approximately found by 
treating the mass of the rod as divided into two parts, one of which 
moves with the cross-head and is therefore an addition to the recipro- 
cating 83rslem, while the other moves with the crank-pin add is 
therelore an addition to the revolving system. The mass may be 
divided for this purpose into parts which are inversely proportional 
to the distances of the centre of 
gravity from the cross-head and 
crank-pin respectively. By com- 
bining diagrams of the steam 
thrust and of. the forces due to 
inertia a diagram is obtained ^ 
showing the true thrust through- c 
out the stroke. Fig. 47 gives an 
example : there the line ab is 
drawn to show the inertia forces 
for an engine in which the con- 
necting-rod has 3^ times the 
length of the crank. The straight Fig. 

line cd shows what the inertia 
force would be if the connecting-rod were treated as being so 
long that the deviation from simple-harmonic motion might bo 
nerfected. . 

The inertia of the reciprocating parts imposes a limit on the light- 
ness of engines of the piston and cylinder t3rpe. The proportion 
of weight to power is reduced by increasing mean piston speeds, 
but this process cannot be carried beyond a point at wmch the forces 
due to inertia become so great as to produce unsafely high alternating 
stresses in the piston-rods and other parts. In some torpedo-boat 
destroyers, whore the reduction of weight has been earned as far 
as is practicable, the mean piston spe^ approaches 1200 ft.rper 
minute with nearly 400 revolutions per minute ^d an i8-in. stroVe. 
These engines develop 6000 h.p., and the weight of engines and 
boiler logcthor is only 50 lb per indicated h.p. Such a figure is, 
however, to be regarded as exceptional; weights of 150 to 206 lb 
per h.p. are more usual even in ^nditions like those of high-speed 
cruisers where saving of weight is specially desirable. 

84. Ba/awc*ng.-— Another aspect in which the inertia of the 
reciprocating parts is important is in regard to the balancing of the 
engme as a whole. Any forces required to accelerate the piston 
and its attached parts produce reaction on the frame and bed-plate 
of the engine, which will set up vibrational disturbances in the 
foundations and ground or the supporting structure. The object 
of balancing is to group the masses in such a manner that their 
inertia effects more or less neutralize one another. This is especially 
important in marine engines, where massive foundations are absent 
and where it may happen that the periodic impulses due to want 
of balance find some portion of the hull free to respond synchronously 
with vibrations so violent as to be inconvenient and even dangerous. 
Even in land engines a want of balance causes enough vibratioQ 
to constitute a serious nuisance in the neighbourhood. 

85. In considering the question of balance, the system of eccentric- 

ally revolving masses and the system of rtoiprocating masses have 
to be considered separately. A reciprocating mass such as a piston 
cannot be balanwd by the use of revolving masses, for the forces 
which are due to the inertia of the piston necessarily act along the 
line of its stroke, while those due to revolving masses are continually 
changing their direction. The inertia of each connecting-rod may 
be approximately treated by resolving its ma^ into tvro constituents, 
one ox which moves with the crank-pin, and is therefore an addition 
to the revolving system, while the other moves with the cross-head, 
and is therefore an addition to the reciprocating system. The xnass 
of the rod may be divided for this purpose into parts which are 
inversely proportional to the distances of its centre of gravity from 
the crank-pin and the cross-head respectively. Let 1 ^, &c., 

represent various rpvolvixig masses, r^, r,, r,, &c., their effective 
radii of rotation, and Oj, a,, &c., their distances from any assumed 
plane of reference taken, perpendicular to the shaft. Then the con- 
ditions necoo ary for balance amongst them are that the vector 
sum of M f shall vanish, and also that the vector sum of M a r shall 
vanish, tliis latter quantity being the resultant of the moments 
of the centrifugal forces with respect to the plane of reference. In 
a four-era^ engine there is no serious difficulty in axraiiging the 
revolving masses in such a manner that these conditions shul be 
satisfied, so far as those xnasses are concerned. The i»ablein, as 
Professor W. E. Dalby has shown, lends itself readily to graphical 
treatment (see his treatise on Balancing of Engines). , wkh 
respect to tne reciprocating masses, a first approximaxion towards 
bafimee is attained by satisfying the conditions which would seOTto 
balance if the motions were simply harmonic. These conditioni 
are identical with those which have just been st^ed for the revolvu^ 
masses, when r is interpreted as the semi-amplitude of the harmoxw 
motion. When the conditioxis in question ate satisfied, the My 
iremainlng Source of distuibanoe is that wMdh comes frbm roe 'Met 
that Ihe redpiocating xxvasses are coimeoted to the ctanks l>y: rods 
of finite, length; in other words, that the xnotions npt. simply < 
hannosic. For this reason tho foro© required to accelerate men 
mston is greater when the piston Is at the end of the St^ke mrthmt 

i from the shaft than whexilt is at the other end, Sind consequently ’ 
I the .bklaace» which would be perfect if the c(miiecting>^rod8 wens' 
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indefinitely long, is disturbed by the presence of forces which vary 
periodicalfv with a frequency twice that of the rotation. When 
three cranks, 120^ apart, are employed, it will be found that the 
effect of the shortness of the connecting-rods in causing forces to 
act in the line of the stroke is reduced to a couple tending to tilt the 
engine in a fore and aft direction, which may in its turn be balanced 
by using a second set of three cranks on the same shaft, the second 
set being so arranged that the couple to which it gives rise neutraliaes 
the couple due to the first set. A six-crank engine may be arranged 
In this way to secure an extremely close approximation to per- 
fect balance, and the same state of balance can be secured when the 
number of cranks is reduced to five. 

86. The most usual arrangement adopted in marine engines, when 
questions of balance are taken into account, is to have four cranks, 
and consequently four sets of reciprocating masses. In the ** Yarrow- 
Schlick-Tweedy ** system of b^ancing engines four cranks are 
employed, and by adjusting the relative wei^^its of the four pistons, 
as well as their distances apart, and by selecting suitable angles for 
the relative positions of the cranks (differing somewhat hrom 90^. 
a close approximation to complete ikilance is obtained. In triple 
expansion this arrangement is readily applied when two low-pressure 
cylinders are used instead of one, the steam from the intermediate 
cylinder being divided between them, and it is also of course appli- 
cable to Quadruple expansion engines. 

87. In this connexion mention may be made of a type of engine 
which has been used in various electric power stations, especially 
in America, in which a revolving mass mignt be employed to balance 
completely the inertia effects of two pistons. This is a compound 
engine in which the cylinders stand at right angles to one another, 
one being horizontal and the other vertical. If the piston masses 
were made equal it is clear that the inertia effect of a revolving mass 
could be resolved into two components which would balance both. 
It does not appear, however, that advantage has been taken of this 
property in the design of actual engines of this type. In the txindon 
County Council power station at Greenwich, where the engines are 
of this class, the unbalanced effects of inertia are so considerable 
as to affect the instruments at the Observatory half a mile away. 
One of the conspicuous merits of the steam turbine is that it avoids 
the use of reciprocating parts and so escapes the inconveniences 
and lifnitations to which the inertia of reciprocating parts gives 
rise. 

88. Types of Engine . — ^In classifying engines with regard to 

their general arrangement of parts and mode of working, account 
has to be taken of a considerable number of independent charac- 
teristics. Wc have first a general division into condensing and 
non-condensing engines, with a subdivision of the condensing 
class into those which act by surface condensation and those 
which use injection. Next there is the division into compound 
and non~compound, with a further classification of the former 
as double-, triple- or quadruple-expansion engines. Again, 
engines may be classed as single or double-actings according as 
the steam acts on one or alternately on both sides of the piston. 
Again, a few engines—such as steam hammers and certain kinds 
of steam pumps-^-are non-rotaiive, that is to say, the reciprocating 
motion of the piston does work simply on a reciprocatmg piece; 
but generally an engine does work on a continuously revolving 
shaft, and is termed rotative. In most cases the crank-pin 
of the revolving shaft is connected directly with the piston-rod 
by a connccting-rod, and the engine is then said to be direct- 
acting; in other cases, of which the ordinary beam engine is the 
most important example, a lever is interposed between the 
piston and the connectmg-rod. The same disUil^iaon applies to 
non-rotative pumping engines, in some of which the piston acts 
directly on the pump-rod, while in others it acts through a beam. 
T^e position of the f^linder is another element of classification, 
giving horizontals vertical and inclined cylinder engines. Many 
vertical en^nes are .further distinguished as belonging to the 
imeftoi class ; that is to say, the cylinder is above the con- 

necting^ and craiik. In osciUoHng cylinder engines the 
connectpig-rod is dispensed the piston-rod works on the 
crank-pin, and the cylinder oscillates on trunnions to allow 
the piston-rod to follow the crank-pin round its circular path. In 
trunk engines ^he piston-rod is dispensed with; the connecting- 
rod attends as as the piston, to iflrUdh it is jointed, and a 
trunk or tubular extension of the piston, through the cy&dex 
cover, gives room lor the rod to oscillate. In rotary engines 
thm is no piston in the ordinary sense; the steam does 
wefrk tm a revolving p|^e, and the necessity is thus avoided 
of afterwards converting, reciprocating inm rotary motion. 
Sum iurUnes may, in one sease^ be regarded as an extreme 
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development of the rotary type; but they are distinct from all 
o^er steam engines in this that their action depends on the 
kinetic energy of the steam. 

89. Beam Engines . — In the single-acting atmospheric engine 
of Newcomen the beam wf^ a necessary feature; the use of water- 
packing for the piston required that the piston should move 
down in the worl^g stroke, and a beam was needed to let the 
counterpoise pull the piston up. Watt's improvements made 
the beam no longjcr necessary; and in oile of the forms he 
designed it was discarded — ^namely, m the form of pumping 
engine known as the Bull engine, in which a vertical mv^ed 
cylinder stands over and acts directly on the pump-rod. But the 
beam type was generally retained by Watt, and for many years it 
remained a favourite with builders of engines of the larger class. 
The beam formed a convenient driver for pump-rods and valve- 
rods; and the parallel motion {q.v.) invented by Watt as a means 
of guiding the piston-rod, which could easily be applied to a 
beam engine, was, in the early days of engine-building, an easier 
thing to construct than the plane surfaces which are the natural 
guides of the piston-rod in a direct-acting engine. In modem 
practice the direct-acting type has to a very great extent dis- 
placed the beam type. For mill-driving and the general purposes 
of a rotative engine the beam type is now rarely chosen. In 
pumping engines it is somewhat more common, but even there 
the direct-acting forms are generally preferred. 

90. Direct-Acting Engines . — Of direct-acting engines the hori- 
zontal type has in general the advantage of greater accessibility, 
but the vertical economizes floor space. In small forms the 
engine is generally self-contained, that is to say, a single frame 
or bed-plate carries all the parts including the main bearings 
in which the crank-shaft with its flywheel turns. The frame 
often takes what is called a girder shape, which brings a portion 
of it into a favourable position for taking the thrust between 
the cylinder and ^e crank-shaft bearings and allows two surfaces 
to be formed on the frame to serve as guides for the cross-head. 
When a condenser is used with a horizontal engine it is usually 
placed behind the cylinder, and the air-pump, which is within 
the condenser, has a horizontal pluhger or piston on a tail- 
rod ” or continuation of the main piston-rod through the back 
cover of the cylinder. In large honzontal engines the condenser 
generally stands in a well below, and its pump, which is vertical, 
IS driven by means of a bell-crank lever attached by a Knk to 
the engine cross-head. 

! 91. Coupled Engines . — ^When uniformity of driving effort 

or the absence of dead points is important, two independent 
cylinders often work on the same shaft by crahks at right angles 
to each other. Such engines, which are called “ coupled,” can 
start readily from any position ; the ordinary locomotive epgiav 
is an example. Winding engines for mines and collieries, 
in which ease of starting, stopping . and reverting is _essential, 
are very generally tiiade by coupling a pair of cylinders on 
opposite sides of the winding drum with link motions as the 
means of operating the valves. 

92. Compound Engirds. Coupled or Tqndem. — ^lAr^ direct- 

acting engines aire usiiany compounded, either by having a 
high- and a low-pres8U4:e ^Imder side by side, with cranks at 
right angles, or by putting one cylinder behind the other with 
the axes of both in the same line. The latter is called the 
ianAem arrangeinent. In a tandem enmne, since the pistc^ 
agree in phase, the steam may expand directly froza ^ pzhall 
iinto the large cylmder. But the oonnecting-p^.and steam 
di^t form a receiver of Oonsiderable size; and tb avoid loss by 
"drop ** the supply bf st^ to the large cyMer is cut off 
long before the end of the strokp., For mill en^ix^ts the isom- 
pound tandem and compound coui^ types of engine are the 
'must usual. The highn^surt <ylmder is very generally fitted 
'with Corliss Or otbbt tnp-g^i V ' 

93. Jet and Surface 

condensation the jet form of condenser is common^ wt surface 
ebndensation is ratted, to when tlie avkikble waltei^sapplytis 
unspite^ for txdjjbr nq 

copdensiqg watppr iair by 



STEAM ENGINE 839 


an evaporative condenser^ consisting of a stack of pipes into which 
ihe exhaust steam is admitted and over which a pnall amount 
of cooling water is allowed to drip. This water is evaporated 
fay the heat which is extracted in condensing the steam within. 
Such a condenser is placed in the open, generally on a roof 
where the air has free access. The amount of water it uses need 
not exceed the amount of steam that is condensed, and is there- 
fore a very small fraction of the amount requir^ in a jet or 
surface condenser^ 

94. Highspeed Direct-Acting Engines, — ^Pnor to the advent 
of thp steam turbine the demand for engines suitable for driving 
electric generators without the intervention of a belt led to the 
introduction of various forms of direct-acting engine adapted 
to run at a high speed. Some of these were single acting, steam 
being admitted to one side of the piston only, generally the back, 
with the result that the rods could be kept in a state of thrust 
throughout the revolution, and alternations of stress in them 
and at the joints thereby avoided, toother with the knocking 
and wear of the bearing brasses which it is apt to cause. To 
secure, however, that the connecting-rod should always push 
and never pull against the crank-pm there had to be much 
cushioning durmg the out stroke on account of the fact that 
from about the middle of that stroke to the end the reciprocat- 
ing mass was being retarded. In engines designed by P» W. 
Willans, which were highly successful examples of this class, I 
the cushioning was provided by means of a supplementary 
piston which compressed air during the out strolm; the energy 
which the reciprocating masses had to part with in losing their 
motion during the second half of the out stroke was stored in 
this air and was restored in the succeeding dom stroke. 

Willans obtsuned compound or triple expansion by mounting 
two or three cylinders m tandem in a vertical line, with the 
air-compressing piston below them in the form of a trunk which 
served also as a guide for the cross-head. The piston-rod^ was 
hollow and within it there was a valve-rod carrying piston 
valves for the admission and release of the steam. The valve- 
rod was worked by on eccentric on the crank-pin which gave 
it the proper relative motion with respect to the hollow piston 
aithin which it works. The engine was entirely endosed in 
a casing the bottom of which formed an oil bath in which the 
cranks splashed to ensure ample lubrication. These engines 
for a time had much vogue and gave good results. Many of 
them are in use in electric light stations and elsewhere, but the 
tendency now is to use turbines for this class of work, and even 
in cases where reciprocating engines are preferred they are now 
more usually of the double-acting type, which has the advantage 
of giving a greater output of power for the same weight. 

95. Dotible-AcHng High-Speed EngiMS. — Of double-acting 

high-speed engines an interesting form is that of Messrs Bdliss 
and Morcom, the chief distinctive feature of which is the use 
of forced lubrication at the pin joints and shaft bearings. In 
a double-acting engine, where the thrust acts alteniatdy on 
one and the other side of the crank-pins and cross-hei^ pins, 
high frequency of stroke tends to produce much knocking and 
wear unless the brasses are very (^sdy adjusted, and in t]^t 
case the pins are liable to get hot, and to ** seize ” by expand^ 
sufilciently to fill the so^ defumioe. This difficulty, which 
exists when lubrication is carried out in the ordinary way, 
is overcome in the Beiliss engine by feeding the bearings with 
a continuous supply of oil, which is pumped in under a pressure 
of about 15 lb per 8q« in. The presence of a film of oil 
is thereby continuously secured, and knocking is prevented 
although the brasses are not set doM. Notable examples 
in whTO double action is combing with a relatively high 
frequency of stroke are found in naval engineering practice,, 
especaatty m the engines of hi^ii-speed cruisers and torpe^\ 
boat destroy ers. As a rule these engmes eniplqy triple expansbn 
with four cranks and lour (ylinders, the third stage of the expan- 
sion being pexiormed in two cylin^rs, which divide the steam 
between them. But in this field also the steam turbine is 
rnpidl^ 4ii^lacmg the ret^rocato^ < . 

Mnf^^ engines lor pliimpmg or for 


blowing air it b not essential to drive a revolving snaft, and 
in many forms the reciprocating motion of the steam piston is 
applied direcUy or through a hew to produce the reciprocatuig 
motion of the pump-piston or plunger. On the other hand, 
pumping engines are frequently made rotative for the sake of 
adding a flywheel. 

Fig. 48 shows a compound inverted vertical pumping engine 
of . the non-rotative d^s by Messrs Hathom, Davey & Co. 
Steam is distributed through lift valves, and the distribution 



Fig. 48. — erticBl Non-Hotative Pumplsig ]Bnglne» 
of steam is controlled by means of a cataract, which makes the 
pistons pause at the end of each stroke. Tlie pistons are in 
line with two pump-rods, and are coupled by an inverted beam 
which gives guidance to the cross-heads by means of an approxi- 
mate straight-line motion. Engines^ of this kind, Hite the old 
Cornish pump, are able to work expansively agai^t n uniform 
resistance without a fished in consequence of the great 
inertia of the reciprocating pieces which mdude long massive 
pump-rods. Notwithstanding the low frequency of the strokes, 
enough energy is stored in the moving rods to counterbalance 
the inequalities of steam thrust, and tke rate of acoeteration of 
the system adjusts itself to give, at the plunger end, the nearly 
uniform effort which the pump requires. In oth^ words, the 
motion, instead of being almost simple haraomc as it is in 
rotative engines, is such that the form of the inertia curve whdn 
drawn as In fig. 47 is nearlly the same as that of the steaiti curve, 
with the resmt that the distance between the two, Wl^ re- 
presents the net effort on the^ pump-plunger, is nedrly con- 
stant. The massive pump-rods act in such a way as to form a 
reciprocating equivalent of a flywheel. 

97, It is, however, only to deep wdl pumping that this 
^plies, and a very numerous class of direct-acting steam pumps 
have too little mass in their reciprocating parts to allow such 
an adjustment to take place. A familiar example is the small 
donkey pump used for feeding boilers, in which the steam- 
piston and pump-plunger are on one and the same rod. In 
some of these punqis a rotative element is inbroduoed, partly 
to secure steran^i of working and partly for convenience in 
working the valves. But many pumps of this class are entely 
non-rotative, and in such cases the steam is generally admitted 
throughout the stroke without expansion. In spme of them 
the valve is worked by tappets from the piston-rod. In the 
Blake steam pump a tappet worked by the piston as itreaches 
each end of its strdee throws over an auxuiary steam-v^ve, 
wU^ admits steam to one or other side of an auxiliary piston 
carryi^ the lasdn slide^rive. > 

98. Woiihingkm Fngiwr.— In the Worthington, pumpmg 
I engine two isteam cylinders are placed side by side, em work- 
I iag itsrowa puoqi-piston. The piston-rod of each is owiected 

by a short li^ to a swinging bar, which actuates tlie dide-valve 
of the oKher steam cylinder. In this way one.ipiiston begins 
bn stroke whmi the motion ot the other is about to osasejMda 
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smooth and continuous action is secured. These engines have 
been extensively applied, on a large scale, to raise water for the 
supply of towns and to force oil through ” pipe-lines ” in the 
United States. In the larger sizes they are made compound, 
each high-pressure cylinder having a low-pressure cylinder 
tandem with it on the same rod. To allow of expansive working 
a device is added which compensates for the inequality of effort 
resulting from an early cut-off. A 
cross-head A (fig. 49) fixed to each 
of the piston-rods is connected to 
the piston-rods of a pair of osciUat- 
ing cylinders B, B, which contain 
— **^ ***s»**- water and communicate with a 
tQTj. reservoir full of air compressed to 

a pressure of about 300 lb per square 
^ inch. When the stroke (which 
^ ir takes place in the direction of the 
Fiq^ arrow) begins the pistons are at first 

forced in, and work is at first done 
by the main piston-rod, through the compensating cylinders 
B, B| on the compressed air in the reservoir. This continues 
until the cross-head has advanced so that the cylinders stand 
at right angles to the line of stroke. Then for the remainder 
of the stroke the compensating cylinders assist in driving the 
main piston, and the compressed air gives out the energy which 
it stored in the earlier portion. The volume of the air reservoir 
is so much greater than the volume of the cylinders B, B, that 
the air pressure remains nearly constant throughout the stroke. 
Any leakage from the cylinder or reservoir in made good by a 
small pump which the engine drives. 

99. Ptdsometer, — Hall’s ** pulsometer ” is a peailiar pump- 
ing engine without cylinder or piston, which may be regarded 
as the modem representative of the 
fl® engine of Savery. The '•ectional view, 

fig. 50, shows its principal parts. There 
are two chambers A, A', narrowing 
t \ towards the top, where the steam-pipe 
\ B enters. A ball-valve C allows steam to 

^ I pass into one of the chambers and closes 

V other. Steam entering (say) the 
\ right-hand chamber forces water out of it 
past the clack-valve V into a delivery 
which is connected with an 
air-vessel. When the water level in A 
sinks so far that steam begins to blow 
through the delivery passage, the water 
!^d steam are disturbed and so brought 
into intimate ontact, the steam in A 
Fig. 50.— -Pulsometer. condensed, and a partial vacuum is 

formed. This causes the ball-valve C to 
rock over and close the top of A, while water rises fr m the 
suction-pipe E to fill that chamber. At the same time 
steam begins to enter the other chamber A', discharging 
M^ter from it, and the skme series of actions is repeated in 
either chamber alternately. While the water is being driven 
out there is comparatively little condensation of steam, partly 
because the shape of the vessel does not promote the formation 
oi eddies, and partly because there is a cushion of air between 
the steam and the water. Near the top of each chamber is a 
smaQ ijdr-valve opening inwards, whidi allows a little air to enter 
eabhtiihe a vacuum is formed. When any steam is condensed, 
the air mixed with it remains cm the cold surface and forms a 
non^nduGting layer. The pulsometer is, of course, far fr^m 
efficient as a thermodynamic engine, but its suitability for 
situations where other steam pumps cannot be used, and the 
extreme simplidly of its working parts, make it v^uable in 
certain cases. 

^ zoo. Rotary From the earliest da)rs of the rota- 

tive engine attempts have been made to avoid the intermittent 
reciprocating motion Which an ordinary poston en^e first 
produces and then converts into motion of rotation. Murdoch, 
the contemporary of Walti^prc^ed an engine consisting of a 


pair of spur-wheds gearing with one another in a chamber 
through which steam passed by being carried round the outer 
sides of the wheels in the spaces between successive teeth. 

In Dudgeon’s wheel engine the steam was admitted by ports 
in side-plates into the clearance space behind teeth in gear 
with one another, just aftd they had passed the line of centres. 
From that point to the end of the arc of contact the clearance 
space increased in volume; and it was therefore possible, by 
stopping the admission of steam at an intermediate point, to 
work expansively. The difficulty of maintaining steam-tight 
connexion between the teeth and the side-plates on whicl^the 
faces of the wheels slide is obvious; and the same difficulty has 
prevented the success of many other forms of rotary engine. 
These have been devised in immense variety, in many cases, it 
would seem, with the idea that a distinct mechanical advantage 
was to be secured by avoiding the reciprocating motion of a 
piston. In point of fact, however, very few forms entirely 
escape having pieces with reciprocating motion. In all rotary 
engines, with the exception of steam turbines — ^where work is 
done not by pressure but by the kinetic impulse of sleanh— 
there are steam chambers which alternately expand and con- 
tract in volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts. So long as 
engines work at a moderate speed there is little advantage in 
avoiding reciprocation; the ahemate starting and stopping of 
piston and piston-rod does not affect materially the frictional 
efficiency, throws no deleterious strain on the joints, and need 
not disturb the equilibrium of the machine as a whole. The 
case is different when very high speeds are concerned; it is then 
desirable as far as possible to limit the amount of reciprocating 
motion and to reduce the masses that partake in it. 

loi. Types of Marine Engines ^ — ^The early steamers were 
fitted with paddle-wheels, and the engines used to drive them 
were for the most part modified beam engines. Bell’s Comet ” 
was driven by a species of inverted beam engine, and another 
form of inverted beam, known as the side 4 ever engine, was for 
long a favourite with marine engineers. In the side-lever 
engine the cylinder was vertical, and the piston-rod projected 
through the top. From a crosshead on the rod a pair of links, 
one on each side of the cylinder, led down to the ends of a pair 
of horizontal beams or levers below, which oscillated about a 
fixed gudgeon at or near the middle of their length. The ,two 
levers were joined at their other ends by a cross-tail, from which 
a connecting-rod was taken to the crank above. The side- 
lever engine in now obsolete. In American practice, engines 
of the t^m type, with a braced-beam supported on A frames 
above the deck, are still common in river-steamers and coasters. 
An old form of direct-acting paddle engine was the steeple 
engine, in which the cylinder was set vertically below the crank. 
Two piston-rods projected through the top of the cylinder, one 
on each side of the shaft and of the crank. They were united 
by a crosshead sliding in vertical guides, and from this a return- 
connecting-rod led to the crank. Modern paddle-wheel engines 
are usually of one of the folbwing types. (1) In oscillating 
cylinder engines the cylinders are set under the crank-shaft, 
and the pbton-rods are directly connected to the cranks. The 
cylinders are supported on trunnions which give them the neces- 
sary freedom of oscillation to follow the movement of the crank. 
Steam is admitted through the trunnions to slide-valves on 
the sides of the cylinders. In some instances the mean position 
of the cylinders is inclined instead of vertical; and oscillating 
engines have been arranged with one cylinder b^ore and another 
behind the shaft, both pistons working on one crank. The 
oscillating cylinder type is best adapted for what would now 
be considered comparatively low pressures of steam. (2) 
Diagonal engines are diroQt-acttng ..7engine8 of the (mimaiy 
connecting-rod troe, with the cylinders fixed on an inclined 
bed and the guid^ sloping up towards the shaft. 

When the screw-propeller b^an to take the place of paddle- 
wheels in ocean steainers> the mcreased speed which it required 
was at first supplied by usiii^ j^mr-wheel gearing in.oonjunotion 
witih one of thelcrms of engines then usual in ]^dle steamtos, 
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After a time types of enpti^ better suited to the screw were 
introducedi and were driven fast enough to connectjtd 
directly to th6 iB(irewr$haft/, th^ smallness of ,the horiepntal 
space on either ^de of the eUft formed, an oh^ttade to the. use 
of horieontal engines^ but this difficulty was overoonse in seveml 
vhsys. In Pehn^ trunk engine^ now obsolete^ the engine 
shortened by attadiihg the conhectingorod directly to the 
piston, and using a h^w piston-*rod, called a trunk> large 
enough to >aBow the oonnectu^-s-od to oscillate inside it. The 
fetum-cfmnecting-fod ei^ne iw another horizontal form at 
one-time used in the British fiavy. It was a steeple engine 
placed horizontally, with two, and in some cases four, piston- 
rods in each cylinder. The piston-rods passed dear of the 
Shaft and the crai^, and were joined beyond it in a guided 
CTOsshead, from which a cohnecting-rod returned. 

102. Inverted Vertical Engines . — Both In the navy and an 
merchant ocean steamers one general type of engine is universal, 
where the reciprocating engine has not yet been displaced by 
the steam turWne. This is the inverted v^cal direct-acting 
engine, with two or more cylinders plac^ side by side directly 
over the dialt. Two, three and four cranks are employed, 
the artwigement with four craidts being specially suitable, as 
has already been pointed out, when the balance of the engine 
at high speeds has to be secured. As a rule naval engines are 
triple compound, and those of merchant vessels either triple 
or quadruple. In vessels of high speed and power the engines 
are arranged in twin sets, on two shafts with twin screw 
propellers. 

The marine engine is always furnished with a surface con- 
denser, consisting of a multitude of brass tubes about | in. in 
diameter cooled by sea-mter which is caused to circulate 
through the condenser by means of a circulating pmnp* 
pump and also the air-pump is often driven independently of 
the main engine* 

X03. It is in marine practice that the 1 a]|;est examples of 
engines are to be found. The triple eiqianHon engines of the 
“Campania” and “Luoania,” wbidt develop 30,000 h.p., 
consist of twin sets, on two shafts, each set having ttoee ctai^ 
and five cylinders, two of 37 in.,>one of 79 in. tod of ^'in. 
diameter, with a stroke of 69 in. In the “ Kaiser Wnkdm 
der Grosse ” engines of the same power are arranged in twin 
sets, each set consisting of four cylinders, one of 52 in. diraieter, 
one of 89 and two of ^*4, the four giving triple expansion and 
woAirtt on four cranks. The “ Deutschland " devdops 36,000 
h.p. w?th twin sets, eadi of s^ch comprises twd 36 e-in. 
cylinders, one 73’6-in., one io3’9-in. and two io6’3.in. with la 
stroke of 72-8 in. In the “ Kaiser Wilhelm II.” each of the twin 
shafts is driven by two 3-crmk 4-cylmder quadruple expi^ 
sion engines, the diameters being $T 4 > 49 '«> 74 '* **»** 

and a stroke of 70-9 in. with a working pressure of 225 lb 
per square inch these engines develop in afl 40,000 h.p. These 
we avftmpiwi of the most powerful rediwocating engines used 
in the propulsion of ships, but the successful apfriioatioa ^ the 
Parsons turbine to marine use has enabled even these powers 
to be greatly surpassed. 

104. Lofomotm Ki^fies.— The ordinwy locomotive consists 
of ^ect-aictug honxontid or aw)y honzgqtal engbes, 

fixed in a rigid frame under the front end of the boiler, and 
'oupled to the same sWt by craxrin at right as^^ies, eacb‘#ith a 
tingle Mlde-vAhie trofttd by a ^tootion, oir,,by a tonh Ijf ,#toi^ 
Mir . The engine is non-cohdensing, except in a very lew 
tofifiiti eases, ud the exhaiftt tteatn, delivered at the base of 
luimd theoagh aUasb-pip^ servtt to pcodnoe a^draagfat of 
air through th« furnace. ; In seme feiWtocei rf the 

fieato; i tojitontihg to dbciat (fl[ t|ie wb 

dhiertia to host ttei fW-’WStw- W tenk togwa ii», _ 
water is earrkd in tulksnn toe engine itsd^WMhsrrcngHHs 
it is carried behinffto a tendef.- • 

tOa toe.toafe 

adhesion to tbe raiUrfut|MsWB,w. nflc««^ 

a-siag^ pair 4>f dfiiniii^whaeilt ««* ttsedj/ln mai^ 
mbr^ it g^eatar force is ibeiitbd tqr liavitig ttsb^ 


driving-wheels on each lide^ connected by » eoopttng-zqd be- 
twieen pins on the outside< of 4 hn iilioelSv In somo^ pilgiacnet irill 
greeter proportion of the whale I'wright is utiH^ >^>^e 
tmetive force by coupling thiaees’ mate wheels on eatthaite^ 

It is now general to havounderithe>frcmt of ' the angina timmr 
four smaller ^eels which do not’ioSinpeiSttaf the driving.'syhtan. 
These are carried in a ho§k, that isiWjmhMAtck upon whuA the 
front end of the boiler rests by a irhisid^pib^ix^pU^^whichn^ 
the bogie to . tump SQLas^ to^adf^t itself tp^cu^m in tbe I'me^And 
thus obviate the griading of tyres anddanger of (^railmeot which 
would be caused by using a long rigid trhetf bi«e; The hogie 
appears to have been of Ehgliih origin jf y^ka 'hfbxigbt %to 
general use^ln Amorlcai an4.w npw common fn;£^l^.a^ 
as in American praotice. Instead of a fomrmdmNed^ bogie3^a 
single pair of leading vdieels are also used, carribl a Bh^l 
pony trudk, whidh ha"> a swing-bolter phroted by p rhdiue bfir 
about a point some distance behind the axit of the wheels. Inis 
has the advantage of combining lateral with radial movement 
of the wheels, both being required if the wh^l base is^to’be 
properly accommo^ted tb the curve. Another method of 
getting lateral and tradud fsoedom k the plan used by F. 
Webb of carrying the Icadiiig aide in a box curved to thse arc 
of a circle, ana free to slide laterally for a tiort tmdflr 

the control of springs, in curved guides-^, - i . , ' 

In imide-cylendir engines the cylmdfcs^afe pkeed 'ii^ 
ride within the fhtme of the engine, and ^ 
work on cranks in the driving sh&t. Ih 
the cylinders am spread apart far enou^ to.lie outside the Imnia 
of the engine, and to work on orank-pins on the outsides of ^ 
driving wheels. This dispenses with the crairiced 'erhkih 
is the weakest part of a locoihotiye tb the 

frequent alternation of strain xo which it is subject, a locpiuotiye 
crank axle is peculiarly liable to rupture) and hat to be removed 
after a certain amoont of use. 

Theoui 

in America it b aimost unlveri^ 

There the cylinders are in castings which 
are bolted together to form a s^dle on, 
w^cplx the bc^tom of the rijdnke-hop 
The slide-valves are oa the tops of w 
cylinders, and are worked through' fock-* 
ing levers from an ordinary link-mdtkm. 

Fig. sij whicb b a half section through 
one cylinder of an American locomotive, 
by the Baldwin Company of Philadelphia, 
shoy^ the {xxsition of the cylinders and 
yalvdi,' ’ . ; 

In itnid^ylmdor 'engines the slide- 
TilVar are frequently piKed back to 
babk in a ^^lelralve-diEj^ between the 
cj^defs. The widitih’ the engine 
within the frame leaves little room for 
them there, and they are reduced to the 
flattest possible form, in some casM wA 
split ports, liaif 

partition m a central horbpntal plane. In some engines the valves 
are below the cylindM ; in lUany^* the ^ves work on 
horizontal planes above cylinders;, this position is spedaTy 
stiitilbb sdffie 

linkTmotkmr llaiiial.vdlveri^ have 4 ie aovanjbige> uhich 
b of oonsidesable moment m inside-cylindbr anlfmes^ that a 
part of the shaft’s length which would otherwise be needed 
lor eccentrics b availabli to mb*ease the v^fh' Of main bearings 
and crank-pins, and tp' 5ti;eng^en tiie crank-cheeks. 

The principle 6f compounding has often been app^ to 
locopiplifti^ snufh advantage.^ mtAkb 

ritlilwt''tlMP'^>i!eader^^a^^ mfer^to^ the astkkv iBtmt^Y : 

ihas hM attwiM witb.^spK^^ .t . 
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Fig. 51. — ^Amerkaa 
Qut^e-Cylmder Loop- 
motiVe,' ■' 
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« » 10$% Sieam TmlnniSi^»^Sbeam turbines are {distmguished tram 
rali otho* types of steam engine by the fact that their action 
’wp^tAre^ a^^uble tnmsfomiatioii of energy. The heat 
present in the attain is first employed to set the steam itself <m 
i modiMi^ ' giving tit kinetic energy, and this in turn is employed 
tado woBkiolitheturbixiefblades. A braef account of the main 
principles i involved ^will make itke action of the various types of 
sttamttulrbiiie more iiit^yiig|ibl& 

‘xo6: ThMry ofihB 5l0Ofk-j/Mi;-l<Oitaiaer an element of steam, of 
unit/masa, attuning Idaalii energy in dia eiiianskm of the steam 
thtaugh a nosUa or otkeK Obannd* from a regioii of preasuse to 
a fegion of lower preasi^ p^. Its volume changes fmm Vj to Vg in 
/the process. The work done imon it by steam m>m behind is pjO,. 
The work whibh it'does on the' steam in frant is pgOg. The net 
amoont Of iffork d<Mie*upQQ it ia therefore ^ Its velocity 
changes from V| to Vg; the kinetic enej^ wtuch it g^na is therefore 
(Vg* — yfllzg., the internal energy change^ from Ej to Eg, Hence 
by the consolation ol energy 

which may be written 

tdierh I is ithe total iheat (§ 5X)» whioh is equal to £ 4* ps/J. It is 
^umsd here that the action as adiabatic [in the sense that no heat 
jla rewyed by the steam or i^ven up by it to other bodies as the 
process gots ofa. 

It is usual to speak of the change of I as the " heat drop ** which 
tae etmmtttiijdpigoss.itt acquiring velocity. Vl^hen the heat drop 
is Imowh the gamin velocity i« readily found, as above. Indetem&in' 
ing.tte bJl®t drop account must, of course, be taken of the wetness 
Of thip steiun. or of its 8u(p^eat if it has any. Thus, for sujserheated 
steami ^ It + it*{f 4, vdiere i^is the total heatof satumted steam 
at^theeame pressure and eif' i) represents the heat taken up in 
proqess epperbeatkig tto the actual temperature f from the 
rempendure of saturation t And for wet steam ,I » Iw + where 
It' is the total heat of water, E the latent beat, mid q Is the arvness 
ffaOHOn.’ 

i During this prodess of expansion, which we assume to be adiabatic, 
the steam becomes wet, and the value of q accordingly falls. As 
hM been shown in $ .36. the dryness may A ^onnd at any stage in 
adidbatic expansion »oia the formula— 




or it may h^ dsterudned by measurement from the entnopy-tcni^a- 
ture diagram. A Wl more convenient dmgiiitn 'lh which the heat 
drop can hb directly ipeasured is one intsbdKiced by Meilier, in wfaiirii 
the co-ordinates aije jthe entropy and the total heat (see IfioUier, 
loc. cit,, or Eng^m),. ^ , ,, 

Thj?,.pre8ri|re-vollume djegtsm gives a very useful alteapative 
Ihcsiikxr'r H ,I meansof finding th^ heat drop 

tM* energy available for trans* 
fonnatioii. Consider steam or 
.any other ;gas < supplied At 
pressure Pj aiid cbcpandin||r to 

r issure Pj, at whlchpreaSure 
is’ discharged. Tne Work 
which it does ;is moasuxed by 


-PiQ. 5t, 





If this work is w)ic4iy done uppn thl8[ steam in giying if vbl6^f)^ 
the kinetic energy ai^uired is eqiisl* to ft, is ’ 

^ th{s|inte|^p^ 


aye abmy seen , 
ores the heat 'droi 
/ Tf^mede^irifwstyi 
iwi difl f , f h fff 

li-i Jfg 

/.:■ 

is the^fitio in whita tta premutafalfo, aatti^ 

' . Now« the aiialMylic fixpaiMioii;iif ' stesmhi Starring Irma Sm 

4ta^ty Whieh 

to taittid on fii nliutkin tlii|nfti5k|||riS|fj|lili ths\valite of I, — 1 ,. 
roy. Form of expansion pro- 






ceeds the volume of the steam, per pound, at any stage is found by 
multiplying the volume of i lb of saturated steam, at the pressure 
then reached, by the diyness fraction g, pn opmparing the velocity 
acquired at any intermediate stage bf expansion — as calculated 
from the heat drop down to that stage-^^th tto increase in vdlume, 
it will be found thatiin the earliest stages the gam in velocity is 
relative^ great, but as expansion proceeds the increase in volume 
outstrips me increase in velocity. Hence the proper form for a 
nozzle to give adiabatic expansion is one in which the area of section 
at 'first contracts and afterwards becomes enlarged. The area of 
•eetion to be provided for the tdisdbaige is found tty dtvidiiig die 
volume V at each stage of the vekjcity V acquired qp to lhat stage, 
and the ratio vjV at first diminishes and afterwards increases as 
the expansion proceeds. Take, for Instance, as a numerical example, 
a case in whira dry satumted steam is admitted to a noSzte atan 
absolute pressure of 2x3 lb per sq. in., and expands adiabatically, 
giving itself velocity, until the pressure falls to 1*7 per sq. in, it 
will to found on working out num*^ical values that until the pressure 
falls to about 123 lb per sq. in. the siteam is gaining velocity so rapidly 
that thouglh its volume is expanding the stream^mies are convergent. 
Below that preesure, however, the augmentatioB of volume is rela- 
tively so »eat that a larger and laxger area of section has to be 
provided for the flow. Thus, when the pressure is X23 lb per sq. in 
the dryness q is 0*96, the volume per pound is 3*51 cub. ft., the 
heat drop is 25^ thermal units, giving a velocity of t$xo ft. per second. 
Consequently, the area of the starcam is 0*00233 sq. ft. per pound of 
flow, and this is the minimum value. 'When the pressure falls 
to 17 lb per sg. in. the dryness q is 0784, the volume per pound 
is 157*8 cub. ft.' the heat drop is 1757 thermal units, giving a 
velority of 3980 ft. ppr second, and consequently the area of the 
stream is 0*0396 sq. ft. per pound of flow. 

X08. Do UmaVo DwotgooU It is on this basis that De 

baval's divergent nozzle is designed. The throat or smallest 
section is approached by a more or less rounded entrance, allowing 
the stream-lines to converge, and from the throat outwards the nozzle 
expands in any gradual manner, genamlly in fact as a simple cone 
53)* In the exanqfie just 
given me final area of sectson 
would be seventeen times that 
of the throat to provide for 
adiabatic eamanaion down to 
a pressure of 17 lb persq. in. 

\Vith aay Anal area less than 
this the pressure at exit would 
to higherthan 1*7 lb; Itwould 

in fact adjust itself to give a value of v/V corresponding to 
ih/o area, and ^tto remainder of the pressure dri^ would to wasted. 
For expansion to atmospheric pressure (14*7 per sq. in.) the ares 
at exit would be 1*14 times that of the throat. 

Thte equation of velocity 



Fig. 53. 




xxiiay be applied to calculate generally the disbtorge per equaie foot of 
stream section, and hence to And at what point in the fall of pressure 
this discharge becomes a maxiinuim-^in other words, to determine 
the p rea a nre at the thrbfit. Since po" «■ pjVi** 

L 

o wm vJD^ vrlmeD ^p/pi, 

The^llairiiaige per sqnaxa foot wtoo ito vUnine is o is 


QwiU toa inammurnwhen dQfdD is zeip, which ooomn when 

This result Is general for an^as. With saturated Steaki, n being 
*•*55. Q A maxnhuitt when "D =• 0*377, ** to say, the piussnire 

at the woat is 377^% of the initial pitosura,* a result whioli agrees 
with the flgursa quoted, above for a partfoular qase. 

.Pfhe m ax imu m value, of Q, pacfoly ttoi difohe*ge in pounds per 
•qi^efoOtatthet!tfoet,is / 

. -v , 

auid>tto(i^Qrityiriiesels[5^,y(Pi0^i . Bitaem wqwieaaleiia is tto 

pressure is less than o-$ij tkhes tto initial mtoSure, the tot^ dis- 
ehm%e^d^ietids slntyiy on the Mst' wttti' oif tortion! of tto flozSle 
woAm tto*Mrial;pil«MttrB. spd laindependeiit of llto final presmre. 
By continuing tto expansion in a divargtat nOtale, afteg the throat 
iapasSAfl. tto Amount ql, fa nta, increased, but tto stenm 

housed to aedmre a'g fogw vi flocity of exit,, namidy the veloqty 
‘CorireSpenuint, the siuklsehted prewiire’ tange. 
naao. Whenftto psfo i iw i fliop Is sinall fssater ttoas 0*577/1^) 
dtottoj.the vdthont, the pae^^ri a 
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divergent nozzle. This is the case, for instance, in the Parsons 
turbine, where the whole expansion is divided into many stages each 
of which involves only a small drop in pressure. 

III. Jnfimnce of Fftehon.—- We ^ve dealt so tar with the ideal 
case of no friction, and have taken the whole work of expansion as 
going to produce kinetic energy in the jet. But under real condi- 
tions there is a progressive dissipation of energy thrbugh friction; 
as expansion prooem the steam loses part of its Idnetic energy 
which is restom to it as heat. Hius, at every stage in the process 
the velocity acquired is less than it would be in frictionless adiabatic ex- 
pan.sion. but the steam is drier and its volume is greater in consequence 
of the restored heat. Referring to the entropy-temperature diagram 
(fig. the process of expansion under 
conditions involving friction is represented 
not by the adiabatic line cd but by some 
sucn line as eg lying between the adiabatic 
line and the saturation line cf. The final 
condition of dryness is ag/af instead of 
adjaf. During this expansion the effect 
of /riction, as regards the entropy, is 

X Valent to the communication to the 
tance of a quantity of heat repre- 
, seated by the area pegr. Hence that 
' area represents the work converted by 
friction into heat. The whole work done 
during expansion is the area abeg, which 
is more than before by the area deg. The difference, namdy abeg 
minus pegr, represents what may be called the net heat drop when 
friction is allowed for : it represents what is effectively available for 
giving kinetic energy to the jet. This net area may also be 
expressed as equal to abed minus pdgr. Compared with mctionloes 
adiabatic expansion the net loss resulting from friction is the area 
pdgr. tlie volume is increased in the ratio of ag to ad, and this 
has to be taken account of in determining the prop^ dimmsions of 
the divergent noz^e. 



1 12. Turning now to the question of utilizing the kinetic 
energy of steam in a steam turbine^ it will be clear from the 
figures that have been given that if the whole heat drop is allowed 
to give kinetic energy to the steam in one operation^ as in the 
be Laval nozzle^ a velocity of about 4000 ft. per second has to 
be dealt with. To take advantage of a jet in the most eiheient 
manner in a turbine consisting of a single wheel the velocity 
of the buckets against which the stream impinges should be nearfy 
one half the velocity of the stream. But a peripheral velocity 
approaching 2000 ft. per second is impracticable. Apart from 
the difficulties which it would involve as regards gearing down 
tu such a speed as would serve for the driving of other madiines^ 
which are to employ the power, there are no materials of con- 
struction fitted to withstand t^ forces caused by rotation at 
such a speed. 

Hence it is advantageous to divide the process into stages. 
'Fills may be done by using more than one wheel to absorb the 
kinetic energy of the jet, as is done in the Curtis turbine, or by 
dividing the heat drop into many steps, making each of these 
so smaS that the steam never acquires an inconveniently great 
velocity, as is done in the Barrens turbine. Turbines ^ch 
employ one or other , of these two methods, qt a combination 
of both, achieve a greater economy of steam than is practicable 
with a single wheel. 

1x3. De Lavd Thanks, however, to the inventions 

of De Laval, the single expansion single wheel type of turbii^i 
with buckets in the rim, has been brought to a dtaw of effici- 
ency which, while considerably less than is reached in com- 
pound turbines, is still remarkably good. This has been done 
by the use of the divergent nozzle and with the help of mechpi- 
cal deyices which enable the peripheral speed to be very high, 
thoqgh even srith the help of ' these devices the speed of w 
buckets falls considerably ^rt of that v/hich would be suitable 
to the velocity of the jet. In De LavaFs turbine the steain 
expands at one step frotn the full pressure of the suj^y to th/a 
presBui^ of the eidiaust by discharge in the form of a jet from a 
divergent nozzle. It then acts on a ring of buchets or blades 
in much the same way as the jet of water acts on the buckets a 
Belton wheel or other form of pure impulse turbine^ To utilize 
a fair fraction of the kinetic enexgy of the jet the blades have to 
run at an enormous velocity, and the speed ot the shaft which 
carries them is so mat that gearing down is resorted to b^ore 
the motion Is applied to useful purposes. The general arrange- 


blades is illustrated 
the circumference of 



ment of the steam nozzle and turbine 
in fig. 55. The blades project from 
a diik-shaped wheel and 
form a complete ring round 
it, only a few of the blades 
b^ng shown in the sketch. 

The increasing section of 
the nozzle is calculated 
with reference to the final 
pressure, according to the 55 - 

principles already explained. The jet impinges at one sids 
of the wheel and escapes at the other after havuig had its 
direction of motion nearly reversed. The expansion in the nozzle 
is carried to atmospheric pressure, or near it, if the turbine 
is to be used without a condenser; but in many cases an ejector 
condenser is employed, and when that is done the no2^ k 
of a form which adapts it to expand the steam to a correspond- 
ingly lower pressure. It is only in the smaller sizes of these 
turbines that a single nozzle is used; in the larger steam turbines^ 
as in large Felton wheels, several nozzles are applied at intervals 
along the circumference of the disk. The p^ipheral velocity 
of the blades ranges from about 500 ft. per second in the smallest 
sizes (5 h.p.) up to nearly 1400 ft. per second in turbines of 
300 h.p. In a 50 h.p. De Laval turbine the shaft which carries 
ihe turbine disk makes 16,000 revolutions per minute; in^e 
5 h.p. size it makes as many as 30,000 revolutions per mixiute. 
A turbine developing 300 h.p. uses a whed 30 in. in diameter, 
running at over 10,000 revolutions per, minute, with a peri- 
pheral speed of nearly' 1400 ft. per second. These ehormous 
speeds are made possible by the ingenious device of using a 
flexible shaft, which protects the bearings and foundations 
from the vibration which any want of balance would othervUt 
produce. The elasticity of the shaft is such that its period 6! 
transverse vibration is much longer than the time taken to 
complete a revolution. The high-speed shaft which cairies 
the turbme disk is geared, by means of double beli^ wheels 
with teeth of specially fine pitch, to a second-motion shaft, 
which runs at one-tentb of the speed of the first; and from this 
the motion is taken, by dir^ coui “ 
machine which the turbine is to 0 
the budeets is much thideened towards the axis to adapt it to 
withstand the high stresses arising from its rotation. Turbities 
of this class in sizes up to 300 or 400 h.p. are now in extensive 
use for driving dynamos, fmis and centrifugal pumps. Com- 
pared with the Barsons turbine, De LavaFs lends itself well 
to work where small amounts of power are wanted, and there 
it achieves a higher effidency, but in laige sizes the Barsons 
turbine is much the more iffident of the two. Trials of a De 
Laval turbine used with .a condenser, and devdoping about 
63 h.p., have shown an average steam consumption at the rate 
of about so lb per brake4ione-power- 
hour, and even better tesults are 
reported in turbines of a larger size. 

IT4. Action of ike Jet in Do Laval*s 
Tuflnne.--ljx entering tbSImrbine the jet 
is inclined at an angle « to the plane 6f 
thewheel. Cabots initial velodtyVi 
and the vefool^ of the buckets n we 
have, as in fig. 50. V^for the vdodty of the 
steam relatMw to ^ whed on admiih 
sion. A line AB paralld to Vo therefore 
determines the proper angle of the blade 
or bucket ontlbefiurbnceMe if the tteain 
is to enter without shock. As the steam 
passes through the blade channd the 
magnitude of this relative vdocity does 
not clMge, except that it la a little 
reduced on account of frietkm. The 
action is one oil pure impulse; there is 
nodumge of pressure during the paiaage,’ 
and consequently no acedemtion of ^ 
steam %oudh drop in pressme after 
once it hsh left ffie nosde. Henos V,. 
die relative vdodty at exit may (neg- ^ 

lecting frictiou) be talcen as equal to ^ ^ , - * 

ttm msotiofi of V, or BC la tangent to the exit dde of the bucket . 


or otherwise, to the 
ive. The wheel carr^ipg 
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Cosmimding Vj u we find V^, which is the absolute velocity 
df thsketeam alt^ ex4, and this should be no greater than is required 
is steam clear of the wheel. The most favourable condition 

of rtnug^ would be when the bucket velocity u is such that V. is 
p^ig^s tidiiiBd lar, to the plane of the wheel, for V4 woifld then have its 
lea8t''fq|8ib|e doijtue. Assuming the angle of discharge to oe 
equal t^ '^i^^hould ^ that event have u ■■ ^ V.cos a. which 
^ ... , smaller a is made. 


s i 

travels over them without friction, 
Owi 


In 


in a 
and 

:i06 a is about so^ 
speed so high as 


Owing to the impossibility of the 

above condition implies the steam enters the buckets of a De 
jUval turbine with some diock and leaves them with a velocity 
inclined to the plane of the wheel, v/ith a backward component, 
and the turbine loses something in efficiency through this exit 
velocity being greater than the ideal minimum. 

Taking a test of a De Laval turbine of 300 h.p. in which the steam 
consumed was i5'b lb per horse-power>hour, Stodola estimates that 
the losses in the hozzle amount to about T5 % of the available energy 
or total heat drop, the losses In the buckets (due to fiiotion and to 
eddy currents set up by shock) to 21 %, and the losses due to the 
velocit^^eUiaed Iw the steam at exit to nearly 5 %. The losses 
due to fhctiqn in the mechanism consume about 5 % more, leaving 
a net retum of about 54 % of the available energy. 

XIS. Curtis 7 ’ttfWn^.— The Curtis turbine, like that of De 
Laval, is a pure impulse turbine, but the velocity of the jet is 
extracted not by one riiigof buckets but by a series of rings, each 
of which extracts a certain part. Between the first and second 
rings of buckets there are fixed guide blades w^hich serve to 
turn the remaining motion of the steam into a direction proper 
for ite acribn on the second ring, and so on. The jet, having 
acquved its velocity in a nozzle in the first place, often acts on 
three Successive rings of moving buckets, with two sets of fixed 
guid0^ blades between, the t^ee co-operating to extract its 
kinetic energy. But the Curtis turbine is generally compound 
ih the further sense that the total drop from admission to con- 
denser pressure is itself divided into two, three or more stages, 
the steam aqc^uiring velocity anew at each stage and then giving 
up that vdoaty in passing through a series of impulse turbine 
rii^gs generally either two or three in number before undergoing 
the next drop in pressure. 

jfi6. Acti<fH pf the Steam in the CutHs Turhine,'^ln tWs 
division of the neat drop or pressure drop into stages Curtis 
follows Parsons. The distinctive feature in Curtis is the multi- 
impulsfe action which occurs at each pressure stage. This is 
illustrated in the diagram (fig. ^7), which shows the nozzle and 
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^ — Diagram of Steam Koszles and Blades, Cartis Steam 
Turbine. 

blades a two-stage Curtis turbine^ with thioe rings of moving 
blades or buckets in each stage, amungcd, of Vourse, round the 
periphery of a wheeL The velpc^ acquired in the nozzlet lb 
exttactifid as thesteam puraumitsaumouscouise between moving 
and fixed blades, and it leases thethird ring m eadi case with 
ohly^ ahhUlVcSiduiiS vclbdfy, the direction of wliithis approxi- 


mately parallel to the axis of the wheel. The changes of velo- 
city are illustrated in 58, which, for the sake of simpli- 
fication, is drawn for the ideid case of no friction. There u is the 
velocit)^ of the buckets, Vj the initial velocity of the jet, and 
Vy the initial relative velocity on entrance to the first moving 
ring. V- is the absolute velocity on entering the second moving 
ring, and V4 the relative velocity*, V. is the absolute velocity on 
entering the third moving ring and the relative velocity. 
Finally, Vy is the absolute velocity on leaving the third moviiig 
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ring, and this in the exanqile here drawn is parallel to the axis 
of the turbine. The first moving blades have sides parallel to 
OB, BP; the first fixed blades have sides parallel to CP, PD. 
The second moving blades have sides parallel to PE, EQ; the 
second fixed blades to FQj QG, and the third moving blades to 
QH, HR.. 

The steam then passes on to a second set of divergent nozzles 
in wWch it undergoes a second drop in pressure, acquiring 
velocity afresh, which it loses as before in passing though a set 
of three rings of moving budeets. In sdme Curtis turbines 
this is followed by a third and often a fourth similar process 
before the condenser is reached. In a four-stage Curtis turbine 
the speed of the budtets is usually about 400 ft. per second; 
the steam issues from eatdi set of nozzles with a velocity of about 
2000 ft. per second, and each set of moving rings reduces this 
by something like 400 fu per second. The losses due to steam 
friction are somewhat serious, although the blade speed in each 
set is sufficient to let the steam enter without shock; on the 
other hand, the Curtis turbine escapes to a great extent losses 
due to leakage which are present in the Parsons t3qie. The 
velodty diagram shown in fig. 58 may readily be inodijRed to 
allow for effects of friction. Owing to the progressive reduction 
of vdocity in passing frra ring to ring a larger and larger area 
of blade opening is jeqidred, and this 5 provided for by making 
the hdght of the blades increase in the successive rings of each 
series. 

117. Performance of CtfHs TWWfies.— Curtis turbines have 
been successfully applied in la^e siees, especially in ^dica, 
to drive electric generators, with outputs of as much as 9000 
kitorotts, and in a few instances they have been adapted to 
Qiarine propulsm. In large sizes, lUid using moderately super- 
Curtis turbine has achieved a high degree of 
in an- 


hcafod steam, the 

efficiency. The adv^tage of s..,, 

tnibbe, is to reduce the wetness which the steam u^ycxu 
it oc^ds during work. The prejudidal effect of Wetiiess is 
Chiefly that it increases frictbn, e^iecially b the latSr st^es 
of the expansion. Teds iA Curds tutbmes show tl^t 
mAfetab a vCiy uniform' efficiency throughout a ran^e 
of -loads, and are capable bf being much OViifoaded vdthoUt 


ny of 
develops as 
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material increase in the ratio of steam consumption to output. 
In tests of a 9000 kilowatt Curtis turbine using steam of about 
200 S) pressure and 80^ C. superheat^ with a vacuum of 29} in. 
the consumption of steam is reported to have been only 13 fil> 
per kilowatt-hour, and this figure remained almost constant 
for loads ranging from 8000 to x 2,000 kilowatts. In a 5000 
kilowatt turbme under very similar conditions the consumption 
is reported to lutve been 13! Tb per kilowatt-hour. In the 
usual arrangement of the Curtis turbine the shaft is vertical 
and the wheels lie in horizontal planes, the weight of the re- 
volv^g parts being taken by a footstep bearing with forced 
lubrication, and the electric generator is mounted on the top. 
There are usually in the large sizes four stages of expansion, each 
stage being separated from the one above it by a diaphragm 
plate containing the nozzles in which the next step in velocity 
is acquired. The expansion has been divided into as many as 
seven st^cs in a Curtis turbine for marine use, the shaft being 
then horizontal, and in all except the first stage in that example 
the pressure drop is so comparatively small as not to require 
divergent nozzles. 


118. Parsons Turbines . — ^In the turbmes of De Laval and 
Curtis the action on the moving blades or buckets is entirely 
one of impulse. No drop of pressure occurs while the steam is 
passing the moving blades, and its velocity relative to the blade 
smface undergoes no change except such as is brought about by 
friction,* In the Parsons turbine, on the other hand, there is a 

effect. The steam 
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Fio. 59. — Fixed and Moving Blades 
of Parfions Turbine. 


acquires relative velocity 
and loses pressure as it 
passes each ring of moving 
blades: in this respect 
the action in the moting 
blades is Iffce the action in 
the fixed blades. 
pair of fixed and moving 
stage ” and may be said to 


rings makes up what is called a _ „ 
constitute a s^rate turbine : the whole is a series of many 
such stages, in each stage the drop in pressure and in heat 
is divided equally between the fix^ and moving element, 
the exit and entrance angles and the form of the blades 
generally beins alike in both. The number of stages depends 
on what periimeral speed it is couvenient to uscn Whea 


corqparatively high blade speeds are practicable, AS in tur- 
bines for driving electric lepemlfQrs, t^ steam ts^aUawed to 
acquire a fahly h%h velocity at each ring of blades^ iandin 
siMh cases so few as 45 stages may.ba suitame. In jiaige muriop 
turbmes, on the other hand, where tM number of revolutions 
per mmute has to be kept low in, the iotBrests of propeller 
e8|dency, the blade speeds cannot be kept high without making 
the diameters unduly ^eat, and consequently more stages are 
required: in such turbines Ihe number of stages, may to from 
zoo to 200. The general relation of fixed to mpyiag blades 
and the characteristic form of both will be seen frqm fig. 59. 

Fig. 60 shows a complete Parsons turbine of xooo kilowatts 
capacity in longitudirud section through the casing*^ The 
fixed blades are caulked with separating distaneeiiieoes into 
grooves turned on the inner surface of the case and project in- 
wards : the moving blades are similarly secured in grooves wbkdi 
are turned on the surface of the rotating drum. B^een drum 
and case there is an annular space fitted in this way with 
successive rinjgs of fixed and moving blades. There is con- 
siderable longitudinal clearance from ring to ring, but over the 
tips of the bhkdes the clearance is reduc^ to tbe smallest posr 
sible amount consistent with safe^ a^inst contact (genundly 
from 15 to 30 thousandths of an inch in turbines of s moderate 
^). Steam enters at A, expands through aB the rix^ of blades 
in turn and escapes to condenser at B. To provide for the 
increase m its volume the size of the blade paksges enlaiges 
progressively from the high to the low pressure end. 1 b the ex- 
ample shown this is done partly by lengthening the bla^ and 
paxtly by increasing the circuznference of the irum, which has 
the further effect of increasing the blade velocity, so the 
expanded steam not only has a laiser area cf passage, open i to 
it but is also allowed tp move faster, and consequently ea^ unit 
of the area is more effective in giviugit ivent Instead of attempt- 
ing to make tlie chan^ in passage artoicontmuoto from ring' to 
ring, as the ideal turbmo would require, it is done in a Umitod 
number of steps and the sevetal rings jn each step are kqpt of 
the same size. Thus in the exam^e shown m the figure the 
first step consists of seven pairs of rings or stages, the next two 
also of seven each, the next three of four each, the next of itwo 
and so on. This is convenient for constmctiveFeasoiia and gives a 
sufiSciently good approximation to the ideal conditionaiia regies 
the relation of steam volume to bhde-passagewea and ve]oQily,i 
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110. Balance of Longitudinal Pereas: Dumwiw.— ^ince 
the pressure of the steam falls progressively from kft to right 
there is a resultant longitudinal tl^st on the drum forcing it 
to the light/ which is balanced ^ means of “ dummy ” rings 
C C' C . These correspond in diameter with the several 
portions of the bladed dnim and are connected with them by 
steam passages which secure that each dummy shall have the 
same pmsure forcing it to the left as tends on the corresponding 
part m the drum to force it to the right. No steam-tight fit 
18 practicable at the dummies, but lealca^e of the steam past 
them is minimized by the device of furnishing the circumference 
of each dummy with a series of rings which revolve between a 
corresponding series of fixed rings projecting inwards from the 
case. The dummy rings do not touch but the clearance spaces 
are made as fine as possible and the whole forms a labyrinth 
which offers great resistance to the escape of steam. Sub- 
stantially the same device is employed to guard against leakage 
in the glands DD where the shaft leaves the turbine case. There 
is a thrust block £ at one end of the shaft which maintains 
the exact longitudinal position of the revolving part and allows 
the fine clearances between fixed and moving dummy rings to 
be adjusted. 

ISO. Luhrication , — The main bearings LL are supplied with 
oil under pressure kept in circulation by a rotaty pump F which 
draws the oil from the tank G. The pump shaft H, which also 
carries a spring governor to control the speed of the turbine, 
is driven by a worm on the main shaft. The same oil is cir- 
culated m&r and over again and very little of it is consumed. 
No oil mkes with the steam, end in this point the turbine has a 
marked advantage over piston and cylinder engines^ which is 
especially important in marine use. In small fast ’running 
tui'bmes each bearing consists of a bush on which three con- 
centric sleeves are slipped, fitting loosely over one another with 
a film of oil between. The whole acts as a cushion which damps 
out any vibration due to want of balance or alignment. In 
large turbines this device is dispensed with and a solid brass 
bearing lined with white metal is employed. 

laz. jBkider.— The blades are generally of drawn brass, but 
copper is used for the first few rows in turbines intended for 
use with superheated steam. In the most usual method of 
construction they are put one by one into the grooves, along 
with distance pieces which hold them at the proper angle and 
proper distance apart, and the distance pieces are caulked to fix 
them. The length of the blades ranges from a fraction of an inch 
upwards. In the longest blades of the largest marine steam 
turbines it is as much as 22 in. When over an inch or so long 
they are strengthened by a ring of ttout wire let into a notch 
near the tip and extending round the whole circumference. 
Each blade is laced ” to uiis by a fine copper binding wire, 
and the lacing is brazed. Fbr lox^ blades two and even three 
such rings of supporting wire are hitroduced at various. dis- 
tances between root and tip. The tips are fined down nearly 
to a knife^ge so diat in &e event of contact taking place at 
the tipi between the ** rotor ” or revolving part, and the stator ** 
or case^ they may grind without bemg stripped off. The 
possible jDauses of suim contact are wear of beards and ungual 
expansion in heating up. With a proper ctrcultrapn of oil the 
fonner should not tale place, and the dearaticdam made large 
eno^h to jproi^de lor the latter. Various plans have been 
devise^ to facilita^ tbe placing and fixing of the blades. In 
one m^od they are s^ng on a wire which passes through holes 
in the roots and in rile distance pieces and are assembled before- 
hand in; a curved chuOk so as to ioim a sector of the required 
ring, and am brazed together along with the supporting wires 
before the smnent is put in pla^ Ih anoriier method the 
roots are fixeof in a brass iod in which cu|s haye been ma. hined 
to receive them; in ^ther the rod in whim: Ihe roots are secured 
has holes of the in itM receive the blades 

by being cast roiiiid.41mes of steel eores^Of the same shape as 
the blades : tha .celeS m then removed aiid the blades fixed 
in the holes. , 

122. Drnffir.— In smaii turbines the drums carrying the 
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I revolving blades are solid forgings; in large turbines they are 
also of forged steel but in the form of hollow cylinders turned 
true inside as well as out. These ore supported on the shafts 
by means of wheel-shaped steel castings hear the ends, over 
which they are shrunk and to which they are fastened by 
screws the heads of which are riveted over. The case is of cast 
iron with a longitudinal joint which allows the upper half to be 
lifted off. 

123. The governor regulates the turbine by 
causing the steam to be admitted in a series of blasts, the jura- 
tion of which is automatically adjusted to suit the demand for 
power. When working at full power the admission is practically 
continuous ; at lower powers the steam valve is opened and closed 
at rapidly recurring intervals. Each revolution of the governor 
shaft causes a cam, attached to the governor, to open and close 
a relay valve which ^mits steam to a cylinder controllmg 
the position of the main steam valve, which accordingly opens 
and closes in unison with the relay. TTie position of the governor 
determines how long the relay will admit steam to the con- 
trolling cylinder, and consequently how long the main valve 
will be held open in each period. In turbines driving electric 
generators the control of the relay-valve is sometimes made to 
depend on variations of the electric pressure produced instead 
of variations in the s^d. In either case the arrangement secures 
control in a manner remarkably free from frictional inter- 
ference, and therefore secures a high degree of uniformity in 
speed or In electric pressure, as the case may be. 

To admit of overloading, that is, of working at powers con- 
siderably in excess of the full power for which the turbine is 
designed, provision is often made to allow steam to enter at 
the full admission pressure beyond the first set of rows of 
blades t this mcreases the quantity admitted, and, though the 
action is somewhat less efficient, more power is developed. An 
oiifice will be seen in fig. 60 a little to the right of the main 
steam admission orifice, the purpose of which is to allow steam 
to enter direct to the second set of blades, missing the first 
seven stages, so that the turbine may cope with overloads. 

124. Absence of IFear.— Owing to its low steam velocities 
the Parsons turbine enjoys complete immunity from wear of 
the blades by the action of the steam. A jet of steam, especially 
when wet, impinging at very high velocity against a metai 
surface, has considerable cutting effect, but this is absent at 
velocities such as are found in these turbines, and it is found 
that even after prolonged use the blades show no signs of wear 
and the efficiency of the turbine is unimpaired. 

125. Blade VelocUy.^Expeinmkea hat shown that the most 
economical results are obtained when the velocity of the ateam 
through the blades is about twice the velocity of the blades them- 
selves, and the Parsons turbine is accordingly designed with, as far 
as possible, a constant velocity ratio of about this value. As already 
explained, it is convenient in practice to divide the expansion into 
a comparatively small number of eteps (about twelve etMs it a imtal 
number), giving a constant area of ntMhi passage to w fir|t few 
rows, a larger area to the next few, and io on. An effbet of this is 
that the vriocity ratio varies Hightly above and Mow tbe value 
of two to one, but if the Btma are not too great Me variation Is 
notjiufficient material^ to affect the eflbien^. 

u the epindle or drum carrying the nxovmg bledei were 4>f the 
same diameter throughout, the blades at the exhaust end would 
have to be exceedingly long in order tO give passage to the sarefied 
steam. By increasing the diameter towards Ihe exhauit end the 
peripheral velocity is increased, and hence ^ proper v^hMity for 
the steam is also increased. The amount ot heat drop per ring is 
consequently greater towards the low-presinre end : in 'otbw words, 
the number of rings fora given drop is reduced. Thkih|'’riie turbine 
as a whole, the number of ringe wUl depend on the blade velocity 
at each step, the rolatkm being such that XaV^i-constant for a 
given total drop from admiision to exhaust, w, b^g the number of 
rings whose blade velocity is V#. It appears that a usual value of 
this constant is about 1,500,000 ^ for ffie whole range from an 
admission pressure which may be nearly aoo lb. per aq. m. down to 
condenser pressure. 


i epeakman, '* The Determination of the PrincipsJ Dimensions 
of the Steam Turbine with special reference to Marine Work,** Proc. 

Engineens & Shipbuilders in Scotland (October 1905). On this 
subject see sAso Reed, *' The Design of Marine Steam Turbines,** 
Proc. Inst. Civ. Eng. (February 1909). 
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The increased diameter at the low-pressure end not only allows 
the steam velocity to be increased but by enlarging the anntdus 
enables a euffident area of pasiAge to be provided without unduly 
lengthening the blades. In the very last stages of the expansion, 
however, the volume becomes so great that it is not practicable to 
provide sufficient area by lengthening the blades, and the blades 
there are accordingly shaped so as to face in a more nearly axial 
direction and are spaced more widely apart. 

The area of the steam passage depmids on the angle of the blade. 
If the blades were indefinitely thin it would be equal to the area 
of the annulus multMied by the sine of the angle ox discharge, and 
in practice this is subloSt to a deduction for the thickness of the blade 
on toe discharge side, as well as to a correction for leakage over 
the tips. Generallv the angle of discharge is about 22^’; and the 
effective area for tKe passage of steam is about one-third of the area 
of the annulus. 

Fig. ftiA shows a representative pair of fixed and moving 
blades of a Parsons turbine, and fig. 61 6 toe corresponding 
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velocity diagram for the steam, 

V, IS toe exit velocity from the fixed 



effects of fiictioil. 
the delivery 

edges of which are tangwt to the direction of The blade 
volocitj' is u which is iVi* Vg is consequently the relative 
velocitj' with which the steam enters the moving bl^es. Apptoxi- 
mately, the back surface of these blades is parallel to but the 
blades ;u:e so thick near the entrance side that their front faces have 
a consilerably different slope and there is therefore some toock at 
entrance. In passing through the moving blades too relative 
velocit^^ol the steam over toe blades changes from Vi tpV^ Allow- 
ing for* toe velocity w oi toe blades ihenmves, this corresponds to 
an abaclute velocity V4, with wliich toe steam enters tlm nm set 0| 
fixed blades. In these blades it Is again accelerated to Viand OO on. 

126. Calculation of Velocity a* each Sfogs.— The accowEation of 
the steam in each row of blades results fironi a definite heat drop* 
Or, if we look at the matter from toe point of view nf the preisnro* 
volume diagram, the acceleration results from the work done on the 
steam by ifseU during a drop Ip in its pressure* The amount 
this work per pound is vkp where v is the actual volume per Ppuji . 

It is convment in practice to write this in the fcfrm ipo)Wp9 w 
the product po durngos only slowly as expansion prooem In 
designing a turbine a tajble of the values of pv throughout the range 
of pressures from admission to exhaust is nrsparod^ and from these 
numbers it is easy to calculate toe wenrk done at each stage in the 
expansioa, the pressure, p and drop in pretsure 9 p being Jraown*. 
In the ideal case with no losses we should have 




where V4 is the velocity before thci acoderatiun due to tlie drop 9 p 
and V| is the velocity after. 

But under actual conditions the gain of velocity is less thanHhis. 
owing to blade friction, shock and other Sources ot loss. The actual 
velocity depends on the efficiency and on the shape and angles of 
the bl^es. It appears that under the conditions which, hold in 
practice in Parsons turbines it is very nearly speh that 

In this formula, which serves as a means of estimating approxi- 
mately the velocity for puiposes of design, it is to be underAtopd 
that in calculating the product pv the ^ume to be takexl that 
which is actually reached during expaiwoni The actual yohiaie 
is affected both by friction and by leddcf^e and is intermadtato in 
value between the volume in adiabatic expansion and theve|ume 
corresponding to saturation. In the Case olW turbine of 
toe actual wetness of the steam is, aCcoxtiing to w'Bs^fiS S 
experience, about 55 % of that due to adiabatic expajujtonitt the 
early stages and 60 % in toe latest stages. In prep^M thA table 
of values of pv figures are accordingly to be taken intermediate 
between those for saturated steam aoid te steam eoepadded aduk- 
batically, and from these is found as above the velocity Ibr any Igivdh 
drop in pressure, mid also the volume per pound, for which at aaCh 
stage in toe expansion provision has to he m a d e ia .Resigning tij^e 
effective areas of passage. ; 

The blade speeds used in Parsons turbines rarely dibeed 350 ft. 
per second and are generally a good deal lesa la msitiae f< 
where toe number of revolutions per ioBdaute is limited 1 
tions of efficiency in the action of the screw prope“ 
speeds generally range from about zao to 150 ft. per f 
speeds as low as go ft. per second have been used. 

127. Parsons Marine Turbines , turbines 1 
into distinct high and low pressure parts through 
steam passes in series, each in p, separate casing and ea 
a separate propeller shaft. The most usual imngep 
have three propeller shafts; the middle is driven ilie high 
pressure portion of the turbine, And the steam whim hid 
duty in this is then equally dtdded between twd;'|dhdpd(y 
similar low pressure turbines, eaqh on one of two wpf sh«ti. 
The rotor drum of each turbine htf a uniform dianwt^tiiixmh- 
out its length, but the casing is itiepped to allow thelteti||Q|d df 
the blades to increase as the pressure falls. 'Vr 

The casing which contains ei^h of the two loif prti^re 
turbines contains also a turbine for running astern, so|i9^ ehfa^ 
or bqth of the two wing shafts may be reversed.!^! Steam is 
admitted to the reversmg turbme direct from the.^Ser^'l^ 
centre shaft being then idle. Each astern-driven' tngnne* 
consists of a comparatively short series of ring^ of blades, set 
for running in the reversed direct^, developing W6ugh power 
for thib purpose but making no ^tensions tol^^ ^ciency. 
The astern turbine, being connected to the Ctml^ser, runs 
ffi vacuo when the ahead turbinC is in use anil' Cifhaequently 
wastes little or no power. 

Figs. 62 and 63 are sections of toAiltigh pressure aM^w pr^ure 

K ns of a t^^ical Fhtsons maHhe steam turbif^^ld designed 
e three-shaft arrangement in which the low pimure poraon 
is duplicated. In each ngure A is fixed casingx^d B is the 
revolving drum. Steam enters the Ifighmessure (fig. 62) 

through J and passes out through |{, There are ^;!*t'tixpansions ** 
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second, 8 in the third and 8 in the iourth, or 34 stages in aU. The 
low pressure turbine (hg. 63) comprises 2S more stages stepped as 
shfswn in the figure. The reversing turbine, which is seen^on the leit- 
hand side in fig. 63,at theplace where the, rotor is reduced in diameter, 
has 26 stages in 4 st^s. These turbines have a total normal 
horse power of 12,30a and run nt 450 revolutions 'per minute. 

rafi. LongiM/M Pones in Mssrine Tiir&itiM.^lnamarinesteam 
turbine the size of the dummy is rsdaoed so that instead of balancing 
the whole steam thrust it Ibaves a resultant force which nearly 
balances the propeller thrust ConsMuently only a small thrust 
block has to be provided to take any difSnunce there may be between 
these forces. This thrust block is shown on the extreme right in 
each figure, beyond the gland and bearing. The dununy (at 1 > 
in the ngurw) is made up of some 22 tings of brass fixed in the case 
! in close proximity to the faces of projecting rings on the rotor 
I (fig. 64) with a longitudinal dearance of 0*015 in. This form of 
dummy is suitahto &r the end near the thrust block, where exact 
longitudinal adjustment is possible, but the astern turbine in fig. 63 




requires a difierent fote because some longitudinal play is neces- 
sarily brought about there by differences in expansion cn the rotor 
and stator. Accordingly, the astern dummy is of the “ radial ** 
form shown in fig. 65, where the fine clearance is round the circum- 
ference of the brass mgs set in the rotor and stator alternately. The 
whole dummy includes about sixteen of these lii^ 

129. Shaft Arrangement of Marine Iwrfc/wtf.—Fig. 66 shows tlie 
usual three-shaft arrangement, with two low pressure turbines in 
parallel on the wto 


shafts, and one high 
pressure turbine, with 
which they are jointly 
in series, on the middle 
shaft In very large 
vessds tout thafts are 
used, and the turbines 
fom^ two , independent 
sets erne on each side of 
the atip. The outer 
tfiaft on etch side carries 
abl^ pressm turbine, 
andtheinjiier diaft caa> 
lies the coktaponding 
lott’preSsure tul^e ana 
dso a turblneiolrireve]:^ 
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The increased diameter at the low-pressure end not only allows 
the steam velocity to be increased but by enlarging the anntdus 
enables a euffident area of pasiAge to be provided without unduly 
lengthening the blades. In the very last stages of the expansion, 
however, the volume becomes so great that it is not practicable to 
provide sufficient area by lengthening the blades, and the blades 
there are accordingly shaped so as to face in a more nearly axial 
direction and are spaced more widely apart. 

The area of the steam passage depmids on the angle of the blade. 
If the blades were indefinitely thin it would be equal to the area 
of the annulus multMied by the sine of the angle ox discharge, and 
in practice this is subloSt to a deduction for the thickness of the blade 
on toe discharge side, as well as to a correction for leakage over 
the tips. Generallv the angle of discharge is about 22^’; and the 
effective area for tKe passage of steam is about one-third of the area 
of the annulus. 

Fig. ftiA shows a representative pair of fixed and moving 
blades of a Parsons turbine, and fig. 61 6 toe corresponding 
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edges of which are tangwt to the direction of The blade 
volocitj' is u which is iVi* Vg is consequently the relative 
velocitj' with which the steam enters the moving bl^es. Apptoxi- 
mately, the back surface of these blades is parallel to but the 
blades ;u:e so thick near the entrance side that their front faces have 
a consilerably different slope and there is therefore some toock at 
entrance. In passing through the moving blades too relative 
velocit^^ol the steam over toe blades changes from Vi tpV^ Allow- 
ing for* toe velocity w oi toe blades ihenmves, this corresponds to 
an abaclute velocity V4, with wliich toe steam enters tlm nm set 0| 
fixed blades. In these blades it Is again accelerated to Viand OO on. 

126. Calculation of Velocity a* each Sfogs.— The accowEation of 
the steam in each row of blades results fironi a definite heat drop* 
Or, if we look at the matter from toe point of view nf the preisnro* 
volume diagram, the acceleration results from the work done on the 
steam by ifseU during a drop Ip in its pressure* The amount 
this work per pound is vkp where v is the actual volume per Ppuji . 

It is convment in practice to write this in the fcfrm ipo)Wp9 w 
the product po durngos only slowly as expansion prooem In 
designing a turbine a tajble of the values of pv throughout the range 
of pressures from admission to exhaust is nrsparod^ and from these 
numbers it is easy to calculate toe wenrk done at each stage in the 
expansioa, the pressure, p and drop in pretsure 9 p being Jraown*. 
In the ideal case with no losses we should have 




where V4 is the velocity before thci acoderatiun due to tlie drop 9 p 
and V| is the velocity after. 

But under actual conditions the gain of velocity is less thanHhis. 
owing to blade friction, shock and other Sources ot loss. The actual 
velocity depends on the efficiency and on the shape and angles of 
the bl^es. It appears that under the conditions which, hold in 
practice in Parsons turbines it is very nearly speh that 

In this formula, which serves as a means of estimating approxi- 
mately the velocity for puiposes of design, it is to be underAtopd 
that in calculating the product pv the ^ume to be takexl that 
which is actually reached during expaiwoni The actual yohiaie 
is affected both by friction and by leddcf^e and is intermadtato in 
value between the volume in adiabatic expansion and theve|ume 
corresponding to saturation. In the Case olW turbine of 
toe actual wetness of the steam is, aCcoxtiing to w'Bs^fiS S 
experience, about 55 % of that due to adiabatic expajujtonitt the 
early stages and 60 % in toe latest stages. In prep^M thA table 
of values of pv figures are accordingly to be taken intermediate 
between those for saturated steam aoid te steam eoepadded aduk- 
batically, and from these is found as above the velocity Ibr any Igivdh 
drop in pressure, mid also the volume per pound, for which at aaCh 
stage in toe expansion provision has to he m a d e ia .Resigning tij^e 
effective areas of passage. ; 

The blade speeds used in Parsons turbines rarely dibeed 350 ft. 
per second and are generally a good deal lesa la msitiae f< 
where toe number of revolutions per ioBdaute is limited 1 
tions of efficiency in the action of the screw prope“ 
speeds generally range from about zao to 150 ft. per f 
speeds as low as go ft. per second have been used. 

127. Parsons Marine Turbines , turbines 1 
into distinct high and low pressure parts through 
steam passes in series, each in p, separate casing and ea 
a separate propeller shaft. The most usual imngep 
have three propeller shafts; the middle is driven ilie high 
pressure portion of the turbine, And the steam whim hid 
duty in this is then equally dtdded between twd;'|dhdpd(y 
similar low pressure turbines, eaqh on one of two wpf sh«ti. 
The rotor drum of each turbine htf a uniform dianwt^tiiixmh- 
out its length, but the casing is itiepped to allow thelteti||Q|d df 
the blades to increase as the pressure falls. 'Vr 

The casing which contains ei^h of the two loif prti^re 
turbines contains also a turbine for running astern, so|i9^ ehfa^ 
or bqth of the two wing shafts may be reversed.!^! Steam is 
admitted to the reversmg turbme direct from the.^Ser^'l^ 
centre shaft being then idle. Each astern-driven' tngnne* 
consists of a comparatively short series of ring^ of blades, set 
for running in the reversed direct^, developing W6ugh power 
for thib purpose but making no ^tensions tol^^ ^ciency. 
The astern turbine, being connected to the Ctml^ser, runs 
ffi vacuo when the ahead turbinC is in use anil' Cifhaequently 
wastes little or no power. 

Figs. 62 and 63 are sections of toAiltigh pressure aM^w pr^ure 

K ns of a t^^ical Fhtsons maHhe steam turbif^^ld designed 
e three-shaft arrangement in which the low pimure poraon 
is duplicated. In each ngure A is fixed casingx^d B is the 
revolving drum. Steam enters the Ifighmessure (fig. 62) 

through J and passes out through |{, There are ^;!*t'tixpansions ** 
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Steam turbine. In tests that have been quoted the useful 
output was determined by electrical means. Direct measure- 
ments of the useful mechanical power (the ** brake ” power) 
may, however, be obtained by applying a torsion d3niamometer 
to the shaft. Devices are accordingly used in marine turbines 
for determining the horse-power from observations of the 
elastic twist in a portion of the propeller shaft as it revolves. 
In Denny & Johnson^s torsion meter two light gjun-mctal wheels 
are fixed on the shaft as far apart as is practicable, generally 
15 or so ft., and their relative angular displacement is found 
by comparing the inductive effects produced on fixed coils by 
ma^ets which are carried on the wheels. In Hopkinson & 
Thring’s torsion meter a short length of shaft— a foot or so — 
suffices. A small mirror is carried by a collar fixed to the shaft, 
and a second collar fixed a little way along is geared to the 
mirror in such a way as to deflect the mirror to an extent pro- 
portional to the tmst : the deflexion is read by means of a lamp 
and scale fixed alongside. As the shaft revolves the light re- 
flected from the mirror is momentarily seen at each revolution 
and its position along the scale is easily read. (J, A E.) 

ffTEAMSHlP LDIIS. The shipping company is the outcome 
of the development of the steamship. In former days, when 
the packet smp was the mode of conveyance, there were com- 
binations, su(£ as the well-known Dramatic and Black Ball 
lines, but the ships which were run in them were not necessarily 
owned hy those who organised the services. The advent of the 
steamship changed all that. It was in the year 1815 that the 
fint steamship began to ply between the British ports of 
Liverpool and Glasgow. In 1826 the '^United Kingdom,” a 
** leviathan steamship,” as she was considered at the time of 
her construction, was built for the London and Edinburgh trade, 
steamship facilities in the coasting trade being naturally of 
much greater relative importance in the days before railways. 
In the year 1823 the City of Dublin Steam Packet Company was 
inaugumted, though it was not incoiporated till ten years later. 
The year 1824 saw the incorporation of the General Steam 
Navi^tion Company, which was mtended not only to provide 
services in British waters, but also to develop trade with the 
continent. The St George Steam Navigation Company and 
the British & Irish Steam Packet Company soon foUowed. 
The former of these was crushed in the keen competition which 
ensued, but it did a great work in the development of ocean 
trivening. Isolated voyages by vessels fitted with steam engines 
had been made by the ^Savannah” from the United States 
in 1819, and 1 ^ the first Royal William ” from Canada in 1833, 
and the desirability of seriously attadchig the problem of ocean 
navigation was apparent to the minds of shipping men in the 
three great British ports of London, Liverpool and Bristol, 
Three companies were almost simultaneously organized: the 
British & American Steam Navigation Company, which made 
the Thames its headquarters; the Atlantic Steamship Company 
of Liverpool; and the Great Western Steamship Company ol 
Bristol. £a^ company set to work to build a wooden paddle 
steamer in its own port. The fint to be launched was the 
" Great Western,'* which took fbe water in the Avon on the 19th 
of July 1837, On the X4th of October following the ^'Liverpool ” 
was laumffied by Mes^ Humble, Mikrest & Co., in the port 
from which she was named, and in May 1838 the Thames- 
built-^lBritish Queen ” was successfully floated The Great 
Weste^f was the first to be made ready for sea. 

But tte rival ports were determined not to be deterred by 
' ddays in getting # their ipeciaDy built ships. The 

Londen company dymM the "Sinus/' a 7o6^toi!i steamship, 
from the St Packet Coiimany, and de^tchea 

her frqm London ^ the 28th of March XS38. , She was &us the 
first to put to 86a. She eventually left Cork oh the 4th 0! ApA, 
akid rewebed New ¥ciiik on the sand, after a pitege eff 17 days. 
The/f Great Western ** $d not|atve Bristol tm the 8th of Ap^, 
but under the CQmm9A4/ai.Jhu^ Horicin, R.N. vr798-x885) she 
reached New houn after the "Sirius/* The 

Liverpool people, of the other two ports, 
charmed ,lhe "Ro^^al TOlla^* ffom the City of Dublin Stemn 


Packet Compare, arid despatdied her on the first steam voyage 
from the Meney to Sandy Hodc on the 5th of July in the same 
year. Tbe " Liverpool ” made her maiden voyage in the follow- 
ing October. But the British Queen ” did not tpeikt her initid 
attempt till the zst of July 1839. Trouble overtook all three of 
these early Atlantic hues, and they soon ceased to exist. 

Perhaps the most serious factor against them was the success 
of Mr Samuel Cunard in obtaining the government contract 
for the conveyance of the mails fiom Liverpool to Halifax and 
Boston, with a very large subsidy. The Cunard Lme jyas 
enabled, and indeed, by the terms of its contract, obliged, to 
run a regular service with a fleet of four steamships identical 
in size, power and accommodation. It thus offered conveyance 
at well-ascertained times and by vessels of known speed. The 
other companies, with their small fleets of isolated ships pd 
their irregular departures, could not continue the competition. 
The Atlantic Steamship Company of Liverpool found that the 
port could not then maintain two steamship lines, and the 
steamship Liverpool,” with another somewhat similar vessel 
which they had built, fell into the hands of the P. & 0 . Company. 
The Great Western Steamship Company proceeded to build the 

Great Britain,” an iron screw steamship, which in every way 
was before her time, and were swamped by financial difficulties, 
their " Great Western ” being sold to the West India Royal Mail 
Company, to whom she became a very useful servant. The 
"Great Britain” (which wes stranded in Dundrum Bay in 
September 1846, owing to her captain, Hosken, being misled 
by a faulty chart and mistaking the lights) eventually drifted 
into the Australian trade. The London company put a second 
ship, the " Piesident,” on their station. She was lost with all 
hands, no authentic information as to her end ever being 
obtained. Her mysterious fate settled the fortunes of her 
owners, and the " British Queen ” was transferred to the Belgian 
flog. Steam navigation across the Atlantic was now an accom- 
plished fact. But^l the three pioneers had been borne down by 
the difficulties which attend the carrying out of new departures, 
even when the general principles are sound. 

Constant improvement has been the watchword of the ship- 
owner and the ship-tbuilder,and every decade 1^ seen the ships 
of its predecessor become obsolete. The mixed paddle and 
screw leviathan, the " Great Eastern,'* built in the late 'fifties, 
was so obviously before her time by some fifty years, and was 
so under-powered for her size, that she may be left out of our 
reckoning. Thus, to speak roug^y, the 'fifties saw the iron 
screw replacing the wooden paddle steadier; the later 'sixties 
brought the compound engine, which effected so great an economy 
in fud that the steamship, previously thi conveyance of mails 
and passengers, began to compete with the sailing vessel in 
the carriage of cargo for long voyage; the 'seventies brought 
better accommodation for the passengtf, with the midship 
saloon, improved stata-rooms, and Covered access to smoke- 
rooms and laffies* cabins; 'eighties saw steel replacing 

iron as the material for sUp-building, and before the close of 
that decade the introduction of the twin-screw rendered break- 
downs at sea more rentpte than they; had previouriy been, .at 
the same time giving increased safety m another Erection, from 
the fact that the di,^)licatlQn of machinery facilitated further 
subdivision of huUs^ Now the masts of the huge liners in vogue 
were no longer usefill for their prim^ purposes^ and degenerated 
fimt into derridk props and finally into mere signal poles, while 
the introduction of boat dedcs g6ve more shdter to the pro- 
menades of the passengers and retnoved the navigators from 
the distracdons of the social side. The provision of traih-to- 
boat facilities at tivetpbol and Southaxx^n in the 'nineties 
did away with the, incofivehidr^ dl the tender and cab. 
The introduction oi the tutbiiie at the begmni^'g df 
tbe .aoth dentfirv mive ftiriffier subdnriSion df machin^ rad 
increase of econcray, wberd^ greatk^ speed becahie pbsSibie ahd 
comfort Was fficreasett^bt'™ rediictfon of vfbratiott. At the 
saffie time the intr^i;lpon of sblbinarine bdl Sigd^li^ tefids 
to aiminish thi ,strahdini|g. rad colli^n, wfiiut wireless 
telegraphy not o^ly destroys theisolation of the sea but ‘tends 
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to safety, as was seen by the way in which assistance was called 
out of the fog when the White Star liner ** Republic ” was 
sinking as the result of a collision off Fire Island (1909)* 

In the folloy/ing pages some of the ships which first embodied 
these improvements are mentioned, a bnef history of the prm- 
cipal lines is attempted, and reference is made to some of the 
mileslmies on the road of improvement. 

AUm Line. — ^The story of the Allan line is that of the enterprise 
of one family. Captain Alexander Allan, at the time of the Penin- 
sular War, conveyed stores and cattle to Lisbon for Wellinrton's 
army. Alter 1815 he began to run his vessel between the Clyde 
and Canada, and as years went on he empl^cd several vessels in 
the service. Till 1837 the ships ran from Greenock to Montreal, 
but in that year, after the Qyde was deepened, the ships went to 
Glasgow, as they have continued to do ever since. Captain Allan 
and his five sons devoted all their energies to the development 
of the Canadian trade, and for about forty years the line ran sailing 
ships only, which were greatly in request for the emigrant traffic. 
In 1852 me Canadian government rmuested tenders for a weekly 
mail service between Great Britain and Canada. That of Sir Hugh 
Allan of Montreal, one of Captain Allan's sons, was accented, and 
the Canadian mail line of steamships came into existence. It may be 
noted tiiat the Allan Line inaugurated steamers of the ** spar-deck ** 
type, t.s. with a clear promenade deck above the main deck. This 
measure of safety was taken as a lesson from the disastrous 
foundering of the Australian steamship “ London " in the Bay of 
Biscay in the year x866. The company may claim, too, that their 
steaniBl^ ** Buenos Ayrean,'* built for them in the year 1879 by 
Messrs Denny of Dumbarton, was the first Atlantic steamship to 
be constnictra of steeL As time went on the company's services 
were extended to various ^rts on the eastern shores of North 
America and in the river rate; and London, as well as the two 
strongholds of Glasgow and Liverpool, was taken as a port of 
departure. In the coniee of its career it has absorbed the fleet of 
the old State Line of Glasgow and a great part of the fleet of the 
Royal Exchange Shipping Company and of the Hill Line. Included 
in the latter fleet were the first twin-screw steamers constructed for 
a British North Atlantic line. The " Virginian ** and the ** Victorian," 
built for the Allan Line in 1905, were tiie first transatlantic liners 
propelled by turbines. The principjsd ports served by the Allan Line 
are (in the United Kingdom) Glasgow, Londonderry, Belfast, 
Liverpool and I^ndon; from these their vessels ply to many places 
in North and South America, including Quebec, Montreal, St Johns 
n^cwfoundlaad), Halifax, St John (New Brunswick), Portland, 
Boston, New York, Philadelphia, Baltimore, Montevideo, Buodkib 
A ires and Rosaria 

American Line. — Though the American Line, as now constituted, 
is of comparatively modem origin, it is the sucoossor of several 
much older organisations. Of mese the oldest is the Inman Line, 
Iasi acquired by it. On tiie i6th of April 1850 an iron screw steam- 
ship of 1609 tons gross register left Glasgow on her maiden trip to 
New York. Th^ was the beginning 01 the Inman Line. After 
a voyages this ship was amd to Messrs Richardson, Spence & 
Co. of Liverpool, in which William Inman (X825-X88Z) was a 
partner, and the Mdiing * of the steamships were tnencmarth for 
some tears between Liverpool s^ Philadelphia. But in X857 
New York took the place of Philaddibia as a regular termiiras. In 
1859 the regular at Queenstown was commenced by this line, 
which may be said to have been responsible for two other innova- 
tions in tzaasatiantic traffic. Before X830 practically all the steam- 
ships crossing the ooean, with the famous exception of the ** Great 
Br&in," were paddlei^boatB. After the advent of the Inm a n liners 
the screw began to be everywhere substituted for the paddle. In 
the second pkee, the steamers were the first which zegolaffly 
undertook me conveyance of third-class passmgers, to the extinc- 
tion of the old clipper vesselB which had hitherto, carried on the 
traffic. In X867 thelnman liner " City of Paris" (the first bearing the 
name) hidd the westward record with 8 days 4 horns, and in 1869 the 
" City of Brussels " came home in 7 days 22 hours 3 minutes. Till 
X87S these records held good. The Cify ol Brussels " alw h^ to 
distinction of being to first Atiantio mail steamer to be fitted with 
steam steerto-gear. About 1875 Mr William Inman tamed to 
concern into a limited company, sad in r886 the bosiness was 
anuOmanatod with the International Company, and to vessels, 
though still flying to ted enaign, became to ;mberty of a gtpup 
of United States oapitaliats, who also acquired to old .toend^ 
Line whkh had been started in 1875 with four Fl^^thia^bdiM; 
steamers. This company had been ooaduoted under the aospices 
oi the Pemuwlvania Xt phed between Liverpool fhd 

Philadelphia. A thiid oonstituent in to lauum and International 
Steamtii^^mpaxiy was to Red Star line, M toSe^ AnOnyme 
Belge-Anwricaine was famltaffly called. Its asrvioe was from 
Antwerp to New Yorin Th« whote was placed uwler to inj^^ 
meat of Messrs RJchsrdson, Spence A Co., who thus after 
two yean rsassumed to dtreetioii of to old company in 1887 
to twoships •* Gta of New York " and ** City of Paris wetObuiR 
on the Clyoe for me company. At the time Of their oonitruotion 
toy wm to largest vSmKk ever built, ahrayi excepting to 


" Great Eastern.** Thi* " City of Paris ** was to first vessel (1889) 
to cross the Atlantic in loss than six days. The year 1893 ym an 
important one in the history of to company, and indeed, m to 
United States. The two vessels above mentioned were admitted to 
American registry by Cox^ess, a stipulation being made that two 
new ships of at least equal tonnage and Xpeed to to pair should be 
ordered by the company from American nrm^ and that toy should 
be capable of being employed by the Unitedbtates government as 
auxiliary cruisers in case of war. The Ame r ica n flag was hoisted 
over to " New York " in X893 by President Harrison, and in the 
same year to British headquarters of to company were tr^sfeir^ 
from fivexpool to Southampton. In 1894 to first American-built 
ocean liner of the new fleet was launched, and was named to " St 
Louis.’* In X898 the American Line had to distinction of supply- 
ing the navy of its country with cruisers for use in war. The " at 
]^ul,*' the only vessel of to four under contract in Axnerican 
waters at to time, was put under to command of Captsdn Sigsbee, 
whose own battleship, to " Maine,” had been blown up in Havana 
harbour on to 15th of February. The other three ships wei^e sko 
put into commission, the ** Paris ** being temporarily renamed to 
*'Yale** and to ''New York** the '^Harvard.'* In 1902 with 
their twin-screw liner "Kensington*' to American line made 
to first ttcperiments towards fitting Atlantic passenger steamers 
with appliances for to use of liquid fud. The express fleet of 
the line consists of the four vessels, " St Louis *' and " St Pahl," 
each of x 1,600 tons and a lengtii of 554 ft.; and to "New 
York " and “ Philadelphia," each of zo,8oo tons and 560 ft. length. 
Several still larger but less speedy steamships have been constructed 
for to intermediate services of the company. In addition to to 
weekly express service between Southampton and New Yonc, the 
American Xine runs steamers between New York and Antwerp, 
Philadelphia, Queenstown and Liverpool, and Philadelphia and 
Antwerp. 

Austrian Lloyd St$am Navigation Company. — ^This company 
was started in X837 at Trieste, where Its headquarters are still 
situated. It commenced operations with seven small wooden 
paddle-boats for to voyage to Constantinople and to Levant. 
oy 1910 they had increased to a fleet of sixty-two iron and steel 
steams^B, with a gross tonnage of about a quarter of a million 
tons. Tne whole eastern coast of to Adriatic and to Levant is 
visited by Ihom with frequent services. There is a line to to west 
as far as Brazil, and a monthly xqail service between Trieste, 
Brindisi and Bombay. There is also a monthly ordixiary service 
between Trieste, Bombay, China and and a monthly broQ^ 

in connexion with it between Colombo, Madras and Calcutta. 

Bibby Line.-^Tho name of Bibby has long been known and 
respected in toahipping world. The first undertaking (fl to family 
wasf to institution of a service from Liverpool to mediterranean 

g orts about to middle of last century. \^en Mr (subsequently 
ir Edward) Harland took over to slup-buildixig works at Belfast, 
which he afterwards made famous. Mr Bibby was one of his earliest 
customers. It was he who gave hun practically carte blanche in to 
way of proportion for to new diips built for ms service, and it was 
from to experience acquired ana to success achieved with them 
that to *' long tiiips," with which to White Star Line made its 
name, were fim btought into the region of to practical. In this 
connexion it may be stated tot Sm Edward Harland was borii 
at Scarborough m 185X, his father being a medical practitipiMr* 
He learnt to science ex tidp^bufidto in to yards Si Messrs R. 
Stephenson & Co. of Newcastie, ana became first a dratahta* 
wtAn with Messrs J. A O, Thomm. and then manager in a New- 
castle yard. In X854 ^unt to Beuast, first as manager to Messrs 
Robert Hickson A Co. Then in X858 he took over their yard. 
In X859 he launched the "Venetian" for Mr Bibby, and in x86o 
he took Mr G. W. Wolff into partnership. After a time BIr 
Kbby retired, from to active pursuit of his business, and to 
line passed Into to hands of one of his confidential marntfeta-- 
Mr Xtyland (sec Leyland Line). But the Bibby family, tnbiigh 
large sbareholaers in to White Star line, could not remam without 
some active hiterest in seafaring matters. Hence a new Bibby Line 
was started. Its first vestal was to " Lancashire,** a single-screw 
steamer of 4244 tons gross register, built— as have btan all this fleet — 
by Messrs JHarland A Wolff. She came out in X889. Her sister 
was a similar vessd. Subsequent additilofls' to the fleet were all 
of the twin-screw thus the Bibbjr Line clan boast that it wag to 

first to mafastaah Ito Service, udflbh h now iortnightiy, exclunvdy 
with twin-screw vessi^. In ;to trade m^tween Liverpcdi and 
Rangooti they soon madd ia name. \ 

The Booth Ltfuf is etaentiSly a livektiodl company. It was 
founded in to year x866 Ity Messrs Alfred. Botah A Co,» who injtot 
yearinstitatada sertotohorthBbUBil. Throe years later from to 
sameport was ata^ to Hed OosS line of Messrs R. ffingl^arst 
A Co. to carty on a rimiiar ser^^e. ^n 1901 to two llnta were 
amtfgatotsa mider to title of to Booth Steamship Cotoany 
Ximftea. SSsOe to year tflSs there has been a connexion by the 
Boothsteaiitars b^em north Brasil and New Yo^. '|^.MeAiOe, 
Maimnham, Psranahyba and Geua are to chief ^B f ai fl u d l 
sertad by the company, whilst the steamers mahd caQs on toeiito 
side of to Atianim at CariA and Havre as weii as at Spanish and 
Portugnese pOrta. Thb company carries the British malls tb Pata 
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and Manaos, whilst it also takes the United States mails between JScw 
York and. north Brazil. In addition to its transatlantic passenger 
tra£&c the Booth Line is largely developing a tourist trade to 

and Lisbon in the Peiunsula as well as to M^eira. The 
Yquitos Steamship Company, wliich is under its management, 
Games its trade a cou^e of thousand miles up the River Amazon : 
^ development will extend to River Plate ports» 

BfiHsh ladiu StffatH Novigcmofi CofM/>awy«-~-Tnis line maintains, 
perhaps, a larger network of communications and serves a greater 
numbw cd ports difficult of access than any in Iho world. The 
Persian Guli, Burma, the Struts of Malacca, and the entire littoral 
of the East Indies, to say nothing of the east coast of Africa, are 
among the scenes of its enterprise. Though its ramifications 
now extend to the pc^s of nortnem Australia, the company had 
its origin in the Indian coasting trade. Its present designation 
is of con^parativ<dy recent origin, but its first operations dare from 
1855, A project lor a mail service between Calcutta and Burma 
was then ftrst set on foot by the East India Company. Early in the 
following year a company was formed, under the title of the Calcutta 
imd Burma Steam Navigation Company. Two small steaxneis of 
600 tons each were brou^t and despatch^ to India round theCaT>e 
in 1857. for a service between Calcutta, Akyab, Rangoon and 
Moulmein, under a contract with the government of India. At the 
outbreak of the Mutiny in 1857 the company rendered important 
service by bringing up from Ceylon to Calcutta the first detachment 
of European troops which came to the assistance of India ^m 
outside. In 1862 an agreement was made between the company 
and the government, by which the former agreed to convey troops 
and stores and to pc^orm other services, Imder this arrangement 
steamers were to be despatched regularly from Calcutta to Ran- 
goon, Moulmein, Akyab and Singapore, and from Rangoon to the 
Andaman Islands. A service was also set on foot to the Persian 
GuH, between Bombay and Karachi and Madras and Rangoon. 
This gave a great impulse to the business of the company. 
During the Abyssinian campaign of 1867 it proved of the greatest 
assistance to the government. The opening of the Suez 
in X869 produced an entire revolution in tlie shipping trade of 
India, and led to a great development of the company's fleet. 
The 6.8. " India " with cargo was waiting at Suez when the 
was opened to traffic, and was the first spsamer to arrive in London 
through the canal with an Indian cargo. In 2872 the company 
extended its operations to the east coast of Africa, and by an arrange- 
ment with the British government began to run a service every four 
weeks between Aden and Zanzibar. Upwards of one hundred ports 
are visited by the company's steamers. In all there are twenty-one 
lines with additional services. They may be classed roughly as those 
running to ports in 9.) India. Burma and Straits Settlements: (ii.) 
Stxults Settlements and Philippines; (ill.) East Coast of Africa: flvj 
Persian Gulf: (v.) Dutch East indies and Queensland. 

TIi Canadian 'Pacific Railway is now one of the big shipping 
oonmanies of the world, owning, as it does. Just under 200,000 tons 
of neam ^pping. Its services divide themselves into several 
sections. There are those in home waters, such as the Great Lakes, 
where it employs a fleet of vessels of quite oonsideiable tonnage. 
Under tffis head, too, come tlm local services on the coasts and rivers 
of the Pim i fic. Then there are the ocean lines on the Pacific 
and the Atlantic., The first of these is run from Vancouver via 
Yokohama and other Japanese porta to Hong-i^g. Saili^ are 
made at about three-weddy intervals. This service is 
by the thaee Empresses, the Empress of India,*' the Empress of 
China and the Empress of Japan," sister ships of about 6000 tons 
and 10,000 l,h.p., specially with a view to serve as auxiliary 
cruisers to the Briririi liAvy in time of war. The great develop- 
ment of the Canadian Pacific, as far as regards ship-owning, took 
place in X903, when it took over from Messrs Elder, Dempster & Co, 
their transauantic services to Canada. The " deal " anected lour 
twin-screw passenger and cargo steamers, and some ten vessels of 
a purely cam tjm. These steamers ranged in aize from t^ 

Monmouth, of fuait over 4000 tana grosa register, to the ** 
Manitoba" of not far short of 10,000 tons. Snee thrir entry into 
flw Atlantic trade lihe company has added two important 
steamers-— the ** Empress'ol Jmisdn " and " Empress ca IreUmd"*— 
to that sida of Its fleet. 

CMkJLina (see ^ Union Lina and UniowCastU The 

^ ^ ** the 

‘'Gothland/^bothvea8fll8cnat>onti4Potopfl. At that time thecharge 
for letto toj^e Cepp ww alxmt is. per half oz., and the 

contract time between England and the Ctosriiirty-seven days. The 
m^ cQ^racm wme th^ ^the hands of m Uhion Line exdurively, 
but in t873 the os Com mo ns refused to ratify the exteaflon 
of the contract slimed with them ly the dianceBor of the exi^uer, 
and their rights expired in 1876. Up to x8^ the Cape^Ua- 
me^made an aUowimce to the Castle L^e the conv^ce 

mcjbers, and when iim jmstal contract was renewed in that year 
it i^Mjyided between t& Union and the Castle lines, an arrange- 

hW to w In^S C^Sonth .A^ica. %e line did great 

zrn^nm seryic^in carryw triiOtW and storm to Sonih Africa during 
ipe i899-sqo2 0 fi previous ( campaigns. By a resolution passed 


at a meeting of shareholders held ou the 13th of February 1900 this 
company was amalgamated with the Union Line. The fleet had 
grown from two ships in 1876 to twenty ships in 1900, and from a 
total tonnage of 2800 to one of about 110,000 gross register. 

Cify of Dublin Steam Packet Company.— Among the steamship 
services in the narrow seas round Great ^itain a special interest 
attaches to this com|>any, which vies with the General Steam 
Navigation Company in the claim for reniority. The General 
Steam was undoubtedly the first to receive incorporation in the year 
1824, but the undertakings from which the City of Dublin Cmpany 
sprang were at work in the years immediately prior to these dates. 
As far as appears, the firm of Bourne & Co.— who fulfilled in Ireland 
functions for which the Messageries Imp^ales in France were fivst 
formed-— were large shareholders in two undertakings which made 
history in regu'd u> the development of steam navigation. One of 
these companies was the Dublin & London Steam Packet Company, 
from which Messrs Wilcox & Anderson, ^e first managers of the 
P. & O., cheered the “ Royal Tar," the first steamer they despatched 
to poo Pemnsula, and other was the City of Dublin Company, 
which originally occupied itself in the maintenance of a service of 
steamshijM between Dublin and Liverpool. It was Ihis company's 
** Royal William " which had the distinction of opening the Liverpool 
service to New York. By absorption, too, tliis company represents 
the oM St George Company, whose “ Sirius " was me first steamer 
to sul from l^ndon towards New York. In the year 1838 the 
admiralty, which in those days had the management of many of 
the mml sei'vicos and continued for a time to keep the Irish day 
ma ils in its own hands, gave the City of Dublin Company the con- 
tract for the night Iri^ mails, wmch were thus despatched via 
Liverpool. The name of Laird is to this day closely associated 
with ^e fortunes of the company, and even at that tirn** a 
Mr Laird, grandfather of the present papers in the ship-building 
firm, was a director of the City of Dublin Company. In the year 
i8a8 ^ government with four steamers endeavoured to run the day 
and night mails itself via Holyhead. But arrangement did not 
work w^, and two of its mail steamers were bought by the Gty 
of Dublin Company, while the two others were acquired by the 
Chester & Holyhead railway. It is needless to follow the vicissi- 
tudes of the mail service, wavering as it did from the admiralty 
to the Chester & HoWhead railway, and then to the City of 
DuMin Company. Suffice it to say ^at in 1859 an arrangement 
was entered into whereby the City of Dublin Company undertook 
the conveyance of botb day and night mails via Holyhead, and built 
four ahips, called after the four Irish provinces, for me service. The 
perfarmances of these four paddle-itoipB, three of which were built by 
Messrs Laird, were remarkablo indoed. The " Connaught " was the 
first vessd to do her 1 8 knots. The " Ulster " made the best passage 
of them all-^oing the journey from Holyhead and Kingstram 
3 hours x8 minutes. But me " Leinster *' was only two minutes behind 
her, and the '' Mtt> ater " only six minutes worse the ** Leinster." 

TakiDg the pecionnaaces of the whole four vessels over the first 
fourteen years of their eodstence, and consideiing Ihe mean of 
20,440 passages modi as wdl in winter as in summer, the average 
time of passage was only 3 hours 56*1 minutes. The contract was 
renewed from time to tune, that coming into operation on the ist 
of Ootobei 1883 being for an aociilerated service. To enable this to 
be adequately peifbimed, the last paddle-ship of the fleet, the " Ire- 
land," was built by Msssrb Laird, who also overhauled and improved 
the machinery of the older vessels, giving them new boUers adapted 
for the use <» foiasd draught In 1895 it was felt that the mode 
of caxxying these important mails agsin needed revision, and m that 
year the House oix Commons approved of a new contract, under which 
tour new twin-screw vessels were to be built for the service. The 
work of design and oonatmetion was amin undertaken by Messzs 
Laird, and In 1897 the new fleet aesumed the duties, and indeed the 
names, of the vessels which had done such remarkable service during 
a period of about thirts^eight ye ura The contract time was now 
decreased by half an hour, and this meant naturally a very great 
increase in the speed of the vessels employed. The present mips, 
capable of a speed of about 24 knots, maintain however with 
re^larity and ease the 20 to 21 knots which are required. Besides 
the night and day services with the mails the company aim 
m a in ta ins its old mo between liverpool and Dublin. 

Compagnie GMrak Tfan$a$lan 6 aue.^^A Rrench undertaking 
known as^ the Compagnie GAnfrale Maritime was founded in 1855. 
It owed its inception to the brothers Emile and Isaac Pereue. 
Servim were first amaolzed from Rouen to Algeria, between Havre 
and Hamburg, and between Marseilles and Antwerp, with calls 
at Spanish and Portuguese ports. In x86x the company was allowed 
to change its title to the more comprdMBsive one under which it is 
now known, and it then undertook its fimicootmeti for the carriage 
of the Breach mails to the United States, the AntiUes and Mexiso. 
Some of the earlier vessels emptoyod in the New York service were 
very fine specimens of toe navel erohiteoture of their day. Amo^ 
them xnay be in staac ed toe ^gieat iron paddloeteamer ^ Napo- 
lecmliL, built in the year x8iH by Messrs Wtt A Co. of Ckeenoo^ : 
who at that tone conatcuofeed most of the more impovtast vessels ^ 
fortoitcervioe. Th» yeinel wito her imperially titled sfrtetssufiered 
achangeof namexn the early 'seventies, when several of them were 
lengthmed and altered to screws. In toe year x68i, again, tosse waa 
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a great movement tov^ards the accoleralion and improvement of 
the New York service, and a new fleet was b^un with the single- 
screw steamship LaNormandie/'launched at Barrow-in-Fuimess in 
1883. Four larger vessels of much the same class followed, l^ee of 
them being constructed in the owners* own yard at^enhoet In l8go 
the first twin-screw' steamer of the line appeared in **La Touraine/* 
and proving a success, the British-built ** L* Aquitaine '* was pur- 
chased. A new postal contract was arranged in 1898, and under 
its terms it became necessary for the company to biflld still larger 
and faster vessds. Eventually four such ships were to be pro* 
vided. These vessels are of 22 knots speed on trial, and are 
among the fastest on the Atlantic. The company Tnfl.inte.<tiq a 
we^y service to New York^as well as the lines to the Antillfis 
an^ Mexico in the Atlantic. There are also communications wi^ 

'cufiard Li^S^^TlSs^mpwy derives Its name from Samud 
Cunard of Halifax, Nova Beotia, an owner of sailing vessels 
tradii^ &om Boston and Newfoundland to Bermuda. He first 
conceived the idea of a regular deroatch of royal mail steamsMps 
across the AtlantiCj^ to ts&e the place of the government brigs, 
which often took six or seven weeks in the transport of sums. 
This idea he realized with the help of Mr George Bums of Glasgow and 
Mr IHrdd Maclver of Liverpool. On the 4tn of July 1840 the first 
Cunarder, the '' Britannia,** started on her voy^ across the Atlantic 
with sixty-three passexmexs, landing them at Piston in a fortnight. 
The experiment of ustog the screw for the Atlantic service was 
made with several cargo steamers in the early *fiftles, and the 
first Cuxiard screw steamer for the mail line siade her d6but in 
1862. This was the ** China,** the gross tonnage of which was 
S339, her i.h.p. 2230. and her average speed 13*9 knots. In 
1870 tho Cunard Company first fitted compound engines to their 
stounship ** Batavia,** and in z88i the ^Servla,** me first steel 
vessel in the service, was the pioneer of the larger type which 
constitutes the jaresent express fleet. Since x8^o the Cuxmrd 
Company has been under contract with the Brltm government 
for a mail service. At tkt present time the contract is tor a weekly 
nuiil to the United States, via liverpool and New York. The 
British post office, however, only pays its OQntractom for the 
weight of mails actually carried, and reserves the right to send 
specially addiessed letters by f ord^ ships. The ooxqpany *8 services 
also include a passenger line to Boston, and frequent despatches 
to Mediterranean and Levant ports as wdl as a weekly steamer to 
Havre, and a passenger service from the Mediterraneaxi to New 
York. In October Z902, as a result of the formation of the Morgan 
Shipping Trust, the wtish government made a new arrangement 
with the Cunard Une, involving the loan at 2]% of the csiutal for 
h uilding two new fast steamers, besides a yearly subsidy of 4x50,000 
for twenty years. The conuiany showed its confidence in the 
turbine system— then in its xnfancy— by adopting this principle 
for these two vessels, the largest and fastest at that time contem* 
plat^. The advance in size and power of Atlantic steamships is 
evidenced by the following comparison : — 




Speed. 

Toxmage. 

H.P. 

X884 

“Umbria** and 
“Etruria** . 

19 

8,1*7 

14.500 

1893 

“Campania**and 
“Lucania** . 

22 

12 , 93 * 

30,000 

* 9 P 7 

“LusitaiUa*'and 

“Mauritania** 

*3 

30,830 

68,000 


BldiTs IkmpsUr 6* Co. — The remarkable progxees of this com- 
pany, and of the undertakings connected with It, was largcflty due 
to the activity of the late Sir Alfred Toues. The oldest Suibess 
u^cr its management: is the African steamship Con^pafiy, which 

of trading with Wm Axncaii ports. It rsceived fi SQuyenlioil pa 
/30,ooo per annum lor a monthly xnail to the Gold Coodit, arid began 
its workwithanunambitiousUttlefieetof four 700-ton vessels. 
were at first, however, equal to all the traffic whk^ the trade could 
ofier them. As time went on the number and size of the vessdii 
employed was increased. In 1869 such progress been made 
that It impeared worth while to ptatt m oppoiltloii Une Onder 
the xiami^f the British and African Steaxa Navigation Com^y. 
This was at first a Glasgow venture, miich ih the UOM way as the 
old concern had made its headquarters in London. Bht LiVexpO^ 
has long been the centre of the west Afiibm trime, and both 001^- 
panies praetkaUy transferred their bhsinem thither. & . the yeifip 
z$d3 the Britieh African 0 )mpany, wm wM the first of,:ttia 
two to fall under the management. c 4 Meem Elder, BempSitf A 
Company, became a limited conmafiy, and not.Uaig afpfi^waw 
£etwo rivals arrived at a working arrangem^ ateehy tmnf 
sailiaw— at that time ahouc three times a fhrtrii^t--^|Bre w^ 
into one another. T 3 ie Canary Islands, whw thp We^ Af i f eah 
sto^s caUed ^on thrir. voyMps, were than 
a resc^ for tourists and invalids, and. the isstie of tickgm.lbm^ 
by rithsr line was commijonced, for tbfiir ebavexfienpe. The 
ment pf the cultivation of fpr the,Eng^ W 

also b^n to be encouraged by the two steamship companies. 


But it was in the month of August 1891 that the great movement 
by the Hder-Dexnpster Company was made pubUc. It was then 
announced that the firm Iw assumed the management pf the 
African Comply. The two concent were, and are, continued as 
distinct organizations, but they naturaliy work very closely together. 
The Africa Company soon began to meak fresh ground, building 
not only superior vessels fpr the improving West African service^ 
but also constructing large cargo vessels for the general Atlantic 
trade. These were soon engaged in the trade between the Mersey 
and the St Lawrence on the one hand, and between liveniool 
and the southern ports of the United States ofi the other. Mkn- 
while the development of the possibilities of West Africa and of 
the Canary Islands was not neglected. Various undertakings, 
not usually considered part of a shipovmeT's work, were inau- 
gurated. These includea a bank, founded in 189^, for the accommo- 
dation of West African trafiers, ou-mills in Liverpool, where the palm 
kernels so largely consigned from the coast might be dealt with, 
and a hotel at Grand Canary fbr the convenience of the tourist; 
while, to ensure the disposal of the bananas which their ooxnpaxiles 
brought to England, a fruit brPke^e business was opened in Covept 
Garden. Havmg already, as has bjm sm, a footing in the Ca ji si d ia n 
trade, they began the restoration of the Atlantic trade to Bristol, 
by giving it a service of steamsbipe to the St Lawrence, employing 
for the purpose vessels of as great size as their docks could accom- 
modate. At the beginning of iSoo th^ further strengthened their 
connexion with the nearest Briti& colony by the purchase, from 
the liquidator of tho insolvent Canada Shipping Cmpany, of the 
name,^uso-fiag and remains of the old Beaver Line. A new fleet 
for this service was at once put in hand, a fair representative of 
the ships being the twin-acrew " l^ake Bxie,^ a vessel of 755P'-tons 
gross register, built in 1900 by Messrs Barclay, Curie Ik Ca 
m Glasgow, which did good work— with many other Elder' 
Dempster steamers— in the transport service during the Boer Wfir. 
The Canadian steamers were however in 1903 transferred to the 
Cafiadian Pacific railway. At the beginning of the 2oth century 
the firm began trading wiihtiie West Indies. By arrangement with 
the colonial for an annual subsidy of /40,ooo, the ** Direct ** 
service of fortnightly steamdiips was started with w saUing from 
Avonmouth of the then newly buEt ** PortMorant** Ixi Febmaxy 
X90X. The steamships of the new line have good passenger acoom- 
znodatkm and hot^s were acquired in Jamaica to provide acbommo- 
dation ffir those who wished to viifit the West IndieB under the new 


management. This provision for tourists was a novel feature. 
The iwease, at once absolute and comparative, in the toni^ge 6f 
the Elder-DcnipBter fleet has been very remarkable. Pntheqmth 
of Sir Alfired Jones a limited coxfipany was cntabliiffied under the 
direction of Lm'd Pirrie, of the great Bmp-budding firm of Haflaxid 
& \yclff, and of Sir Owen Phuipps, chairman of the Boyal Mall 
Steam locket Company, to carry on the Elder-DempBter Commy 
and take over the various interests concerned. The vessels o! the 
West African lines ply as well from Hambun and other North 
Sea continental ports as from Liverpool, whue doe^ coxmected 
with the firm, though sailing it$ veAde under the Be)|fian flag, 
is the Compagnie Brige Maritime du Congo, which nma a service 


^m Antwen) to West Afncan ports. 

Etkrman Lloyd's Kegister of 6bii 


ior x9oz-ipo2 contains no refegnmoe to tlm IQlennan 
unlike most other shqming oompanies it ^rang into 1 
moment It was started when Mr (afterwaw Su) John 
chairman' d the Jjyiand Line, eeyered ms conneadoo 


lipping** in its issue 
I EUenaan Line. For 
rang into bring In a 
[8 Su) John SuSbium. 


bv fa-Mnar over th e manairexnent of the seven steamers of the Panav- 
axmiLine-^hkh has also long mainS^ a eriyice to Ifewm* 
zanean ports, Nine steaxners previously managed by MetOts 
WestcQrif^ Laurence 1 ^ came into inefifid. Butlhis wasfiotall; 
the direction of two fild*estab|i6hd ^es to Jfidiaa, pqrm w aleo 
acquirrit. Them were the fleet of the City LUe, , which at that 
thne comprised tome fifteen vemris. xnaxy^of them fitted fof the 
paMfloger trade. This Ime had brim founded hy Messrs Q^rge 
Sqm of Glasgow In the first half d the Z9th century 
and fMd myiji up out of a fleet of sading VMfie, The other was 


the ime of livexpool. previouriy maxmged by Mesiim Robert 
Alexander A Co. , Itcoiislatedof some eleven. sMtushhE^ 

4000 tons gross apiece. The vfiriems salUx^ dlfiri^t 

companiai have all been xndfitalnfdjma^entendWi. and in 


compaiuai have all been xudfitrined and ^mended, and in.tfiib, 
mconiunctlon with the Hricririmidddiui xiewdevelopMiit 

w tha East Coset d MpdtNm was 

tim xnay tm iaM,bl,4ate ieffA the year zfigx, u^en 
ilm Mriuninm lit^ 

*^Anio ’* aiid **Tiber '* for ssrM to tlSe M^terraaean (sea 


*73^ ” aiid 
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In thrit the concern beeama a Imted cc 
rimsed the fieri: and eoimexiant of theW< 
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Islands, the cotton ports oi Galveston and New Orleans, 
haidng also a connexipn to Colon for places on the western coast 
of America. This company at the date of its absorption had a fleet 
of twenty-two steam^ps totalling over xix,ooo tons gross register. 
This amalgamation was the first step towards the great American 
combine. Mr Ellerman, however, who was chairman of the old 
Leyland Company, separated himself from it at this juncture, and 
founded his own Une. The Inyland Company has a number of 
transatlantic services. 

GsNsro/ SUam Navigation Company»^TM» is the oldest existing 
line. Its fint prospocius was issued in 1824, and in X831 it re- 
ceived its charter of incorporation. It commenced with the passenger 
trade from London to Ma^te, and its operations gradually extended 
to the British coastwise ports and the home trade ports on the Conti- 
nent In time the company introduced a regular steam service 
between Edinburgh and other east coast ports and London, Ham- 
burg, Rotterdam, Antwerp and Havre in the north of Europe. It 
gr^ually obtained a strong hold upon the passenger and fine goods 
trade to the Continent, holding the mail contracts between Lemdon 
and Hamburg, and London and Rotterdam. In the early ^seventies 
the pressure m foreign oompetition made itself severely felt, and in 
1870 the increase of the American cattle trade told on the profits 
of the company; but ^ difficulty was met by obtaining parliamen- 
tary leave Wan increase ol capital, and the company hiu di^layod 
new ent^rise, especially in regard to its passenger fadhties. It 
maydaim to have been the pioneer in the promotion of steamship 
traffic between British home ports and the nearer ones of the 
Continent The steamship ** Giraffe," built in 1836, brought over 
first cargo of live came from Rotterdam to Blackwall in 1846. 
The company runs steamers from London to Edinburgh, Hull and 
Yarmoutii, and from London to Antwerp, Amsterdam, Bordeaux, 
Havre, H^burg, Oporto, Ostend, Rotterdam, Charente and the 
Mediterranean porta. Vessels are also run to some of the ports 
above-named from Hull and Southampton. There is also a p^ 
senger service between Harwich and Hamburg, and exeumion 
services in summer to the watering-plaoes at tiie mouth of the 
Thames and on the Kentish coast 

Hamburg-Afnerican Lins.— The extraordinary progress of Ham- 
burg as a seaport during the last thirty years of the 19th century 
may be held due in no small measure to the enterprise of this line, 
which now carries passengers not only to the two American con- 
tinents, but also to thn east ot Asia and Africa. It was founded in 
May 1847. At that time, owing to the political disturbances 
tiuxinghout Germany, there was an enormous exodus of emigranta 
to the new world; ot this the founders took advantage, and they 
started a regular sv^ce of sailing ships between Hamburg and New 
York. Thefirst ship th^ owned was tile "Peutachland," of 700 tons, 
built on the Elbe. It is interesting to note that the present 
" Deutschland ” is of 16,500 tons gross rwister, and U of twenty-three 
times the capadW of her predecessor. Thefirst sailing took placein 
October 1848. In 1851 the oompas^^i 6<wt consisted of six vessels, 
with an aggregate of 4000 tons. In 1856 the first screw steamer 
in the company's service left Hamburg; this was the " Borusaia,'' 
a vessd constructed, as were her sisters for many years, on the 
Qyde. Btom this time, when tiie company abandoned sailing 
ships and took to steam, its prosperity may be said to have 
damd. It is etr«^ to note that tiie two first steamships owned 
by it were chartered by the British and French governments to 
convey troops to the Crimea. By 1867 the company had ceased 
to own any wdiitw sUpa. The enormous increase of the traffic 
is indicated by thclaot viftt whilst in 1856 the sailings to New York 
took place every fbrt^ht, in x88x there were two a weds, and later 
onthm The company had also lathis time considerably extended 
its operations from the original passage between Hamburg and 
New York. After the war between France and Germany it started 
a line to the West Indies, and later to Baltimore, Boston, Montreal 
and other ports In Noriffi Amerioa. In 1875 it absorbed the old 
Eagle Company of Hahlburg, which had preWously been its rival, 
then began to run steamers to Central and South America, 
and later to China, Japan and the Straits Settiements. To-day 
the Hamburg- American Line may claim to be the largest Steamship 
company in the world. For its services to New Yoric run by twin- 
screw steamers It has the " Deutschland, ** built at Stettin by tiie 
Vulcan Con^pany. Her engines develop about 33,000 horse-power, 
ai ;4 ^ was the first Atiantic liner to exceed a speed of 23 knots 
at sea. ^Otller large steamers built for its Hamburg-Southampton- 
New Yo|Ac service are the "Khiaexin Augusta Victoria "and the 
. " Amerika," wMdi, though larger, has net the '* Deutschland's " 
speed. A service xrom Hionbm to New Vork direct for third- 
cUss passengers only is also mamttined. The Hamburg Conmany 
has extended its influenoe^and fulamd its fleet by purchases 
from and absoiptbiis tii other fleets. Thus ft has acquixed vessels 
iom iheCarr Ljne and the Hahaa Line <ri Hmbuig, the Ritibnen 
Line of Bxe^, as MH as from the Hamburg South America and 

[main Ifnes. it acquired the Alias line 
^ i developed the trade bet we en 
a Starting from Hamburg, its 
fBsIteoierBoetsn, Phflade^hia, 
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Galveston and New Orleans, and to Canadian ports. In Central 
and Southern America there are lines to Mexico, Veneau^, 
Brazil, Uruguay and Argentina. Amongst the West Indian 
Islands Cuba receives special attention £rom this lino. There 
is a service to Eastern Asia, China and Japan. From Stettin 
its steamers run to New York, and from wew York to the 
Mediterranean. Brazil and Eastern Asia. From Genoa they run 
to La I^ta direct. 

Japan Mail SUamship Company, Limited {Nippon Yusen KatsAa). 
— -Kom an early period their insular frontiers made the Japanese a 
seafaring folk, but imperial policy for a long period shut them away 
from all intercourse with the rest of the world. It was not until 
about the year x86o that the life of the West really touched Japan. 
In X^8 steamship communication was opened between Tfikyfi qpd 
Osalm; in 1871 tne Yubin Kisen Kaisha steamship Company came 
into existence under the control of the Imperial Bureau of Com- 
munication; and in the same year a private company, called the 
Mitsubishi Kaisha, was founded. This may be said to have been 
the beginning of all modem maritime enterprises in Japan. In 
1876 me government company gave up the contest, and its 
fleet passed into the hands of tne private company. In 1873 the 
capacities of this company had been tested in the military expmtion 
to Formosa, when its organization had been found excellent, but 
its fleet insufficient. The treasury now invited the company to 
buy w the Yokohmna-Shanghai service of the Fadfic Mail Steam' 
ship Company. In 1876 the company had a fleet of ferty-two vessels, 
including sailli^ ships. In X8S2 the government set on foot another 
rival line, the Kyodo Unyu Kaisha, but it did not answer, and in 
1885 the two were amalgamated into the present " Nippon Yusen 
Kaisha," or *' Japan Mail Steamship Company." In the nine yean 
which passed between 'this union and tiie outbreak of the war 
with China in X894, the services between Japan and neighbouring 
countries were extmdcd, and the development of the cotton trade 
induced the government to inaugurate a service between Japan and 
l^mbay. During the war the vessds of the line were used for 
the transport of troops, and many additional ships had to be 
acquired. The result of tne war gave an enormous impulse to trade 
ana navigal^n. The company determiuod to run vossds to America^ 
Europe and Australia. The capital was greatly increased, and 
orders vrere given for oonatruction of twelve twm-screw steuneis 

of over 6000 tons each for the Euxopean line, and three of 3^0 
tons each for the Ausfzalian line, in X899 the Japanese Diet 
resolved to grant subsidies to the company's European and 
American lines. All Iti lines therefore now, with few exceptions, 
run xmder the contract of the Japanese government There 
is a regular fortnightly service of twin-screw vessels between 
Yokohama, I^ondon and Antwerp; a tnonihly service between 
Yokoliama and Melbourne; also betw ee n Yokohama and Victoria 
(British Columbia). There are lines to Bombay, Shanghai, Vladi- 
vostok, Newchang, Tientsin, and many local lines, touching at all 
ports of iwmds of Japan. * 

iSyid Mail SUain PackaCompany.^-^iocn after British-owned 
ateaxnships began to run to Amerioa a oon^any was formed l>y 
leading ousinosi men interested in the West Indiea to carry the 
mails Irom England to l^t part of the world. The charter of 
this oompany, to be known as Royal Mail Steam Packet 
Company, was granted in 1839. The government believed that 
the institution of a line carry^ the m ai l a regularly to British 
k^ossessions in the West Indies was likely to prove of benefit to 
tile em^nre, and granted it a large subsidy. The first contract 
with the government was entered into in Mai^ 284X. No less than 
fourteen Urge paddle-steamers capable of carrying the largest guns 
then used by me Royal Navy were at once orders, and the service 
was opened with the Thames " on the 3rd of Twua^ X842,, followed 
by otner vess^ in fortnightly sucoession. These steamers started 
from l^mouth and returned to Southampton, which was the 
company's headquarters, themghif had ho dock acoommodation in 
In iSAfitiiAcomDanv to carrv the Tnailn for olaces 
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Company receivi^ them at Panama. In lanuaty 1B5Z, the com- 
pany by contrMt with the government mauguzated a monthly 
sendee to Brazil and the river Plate, and new steamers were built 
which greatly inoreaimd the xapidite of transit. This company 
was therefore the first to institnte dnect mail communication 
steahxer between Europe and the oountries of South America, as 
it had lilso been wlth the West Indies. Thecompany 's vessels were 
empl^ed continuohtiy during the Ctimoari War in tiie tremqport of 
trom, It is intereeting to note that it was from one of the com- 
pany's tbipSj the " Trent," that SlidtU and Mason, the commisrionerB 
ofm Confederate items, were taken on tiudr way to Europe by a 
Unit^ Stetes man-^-war. In tSya the service to BrazU and the 
River FUte was doubled. At the btginniim of the 20th century 
(he company seemed to be on the downward grade. But a change 
over its fortunes. A adw ' diairmaxi, Sir Owen Phiiipi^ 
took over the reins and new entemiaea were atarted in semal 
dte^ons. The interest of the Pacme Steani Navigation Company 
in the Orient-Padflo Line to Austxalia was purchased in January 
1906, and steaxnera despatched once a month from London to 
Auitialia throxudi the Sties Canal. This enterprise, however; Wm 
disiiohtinued wSsn the new mail oontraot cams into lotea in tfsy 



STEAM8BHP /LINES 


^,55 


Now tnrin-sorew ' tteamships of nmoh giicater tonnaM tbftn 
any they had i hithertofoca owum wyre eonstnicted fortiio mail 
afirvioe to^Soutib AmcnciL And Bn axtanaion iraa made inite the 
touiist and nmsgo tnade .tojieeooco, Madcura a^d /the Canary lalands 
by ^mtmmhaae af the old-eiUblUhod T^^ Part of the 

fiW' of the Shire line'te»'the Par Eaat laiaa also aeqnifed. Bat 
^ peat doeeiopme h t tooltplaM attbe begfnnhig of jgio, yrhen the 
dirBctocatnade toe tcartling aoaouiioement thatmey h^ pnrdmaed 
i&e eOiole of the ahaaa capital of the Pacific Stem; Navigation 
fbuaineas eatabliahed in Jiverpoolonly a; year aftor the 
grant of their own royal charter# Tlfia absorption mu^t aomo 
forty 8hip»-«4nany of mem modem twin«8crew ateamahips of a ^gh 
clas»«-hito the fleet, which was then placed amon^t the big 
Ujms of Ihe world. Another motine was made when .Sir Owen 
Philippe lomed lord Pinie in otganizlim a company to take. over 
the nmnerotto enterpdaes of Sir Alfred Jones# The West India 
line ateamera leave Southampton for Ihe West Indies every foct- 
^ht, and after calling at Cherbourg proceed direct to &wbadoca, 
thence to Jamaica aim Cobn, whence they proceed to SavatnUa 
and otherlooal ports# Prom Ba^badoe8,'Xrisndad, la Gnaira, branch 
lines tun to Dememra and theiiSla^ The Bradl and River Plate 

line eonroriees a loctnighily servioe of maU rtsainete to Pemam^ 
Balua|Rm,lIoiitBvideo.and Buenos Ahes# The Shire line steamers 
sail to the Ptf East every fortni^ as. do tboee of the lalands 
service, whilst the Pscifie .Line desg^tches twin-screw passengsr 
steamers and larp carp vessda alternate weeka flom tivecfiool 
to South American ports, beddea meitttaining local services up the 
West Coast There are also esrgo serviess to the West Indies and 
Meideo, and to the River Plate cm lintecmediate ports# 
flfssMgsrfss MariHm $9 ds JF]swsciL---OiiginaUy known as the 
Measagenea InmMalea, this eomiiangr sprang from a land-transit 
nndertahing. It reedved its finit rconbaot for the oonveyanoe 
of oversea maila from the Preach government In ifisz* It tben 
extended its eervioeB to Italian, Greek, Egyptian and Ssn^ 
ports. In the following year it fapmuded, Sal on iea in its itinerary. 
The oocurrenoe of the Cdmean War gave an increase to its fleet 
and a stimulua .to its operatiom# For it was wot only given the 
task of maintainiim mail oommunicatkm with the. French forces 
in the Hack Sea, hut was largely .entrusted by tne gmwmment 
with tho duty of tramqportlng tromand etoreStto the segt of war. 
At that time it was a oondderahle pvisdmser' of Mtii^ tninnags. 
In 1857 it had the French mail contract to AJi«jiers»sa w^ as tow 
DanuM and Black Sea ports, whilst fa the ^e year a new mail ■ 
contract for a. sendao between Bordeaux and Bcadl and the river 
Plate was granted to it. By this tune It jiiad, cither afioat or under 
constraotioi^ a. fleet, of no less then fifty-four cteamshiie.ol 801875 
tena la lefinfurther enufloyment.was fimnd te its veseds in 


the conveyanoewf the mail, to mdia and China#, By the year 

* aim employed SI 


its fleet embraced lyiiooo tons of shippiag# and afao cmploye^ss 
large number of ohamDed sailing vessm it wasat thgt timethe 
lasgeetnbsamehteiagcomfmiiyin.tb^ Ithad a b g s^yoeaapd 

toemidoy British stobujlders and now oonstructsd ftaown tennags 
in its'own yardii The sKtansion of its nsevioes to Japan; followed, 
and eventually it vut forth branchea which serVM Ifadagascar, 
Mauritiusjand Zaasibar# as well as Anstralian ports and flhe Branch 
adeny of Caledonfai Some of the eteamem cn^yad in the 
snailservim totimParEaet and South are ola very fine. charaQteir# 
In S9pg i^jfleet traversed x,oz9.^6, marine, leagues and oani^ 
Wii^^pemmigsa and over a muuon timsoioam . m. 

head, of the AmmcM Um it 
has hsnsxshewn how a groi^of American reepitaU^ acquired the 
Red Star,: Inman and Amsricaii linesvr.thue fonnsng a body of 
"* ' g)iriii3h embraced in the twan igni.ahieat ifly^ooo tone of 
tonnage, , partly under me rRrItiflh and SMwuy under the 
, jmd American; flags. Another oompahy iwhich drew its 
^ elMy firom the United States, . though its vesselo fly the 
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were thus in a position io give to shippers flrom the United States 
the convenience of transit by a through bill of lading to embrace 
boththe railway journey and me ocean voyage, and there was ^und 
for the belief that if contpotition were allo^, to ensue the British 
steamship companies— which from the suture of things coifld reorive 
notcorresTOnding support from ihs railwim of the United Kingdomr- 
might suner very severely. The Whits Star Line accordingly threw 
in Its; lot with the American and Atiantie Jraneport Companies, and 
vdth^ihe White Star line went the I>ominiQn Company— a line 
ivdioee fine passenger vessris were constructed by Messrs Harlaad 
Wcflfl, and whose management is largely infiuenoed by the partnero 
in that firm. The Pominion Line has services from Liverpool to 
Boston, Portland (Maine), and St Lawrence ports. TheNorddeut> 
scherlic^d and the Hamburg-Amerioan companies were approached 
by Mr Morgan with a view to their entering into the schme; but 
though .a working agreement was arranged, the. German Unes 
decidiMl to preserve their separate existence. The Moman com- 
bination was eventttsUy incorporated at tlie end of September 
1900 in New Jersey as **The International Mercantile Mariae 
Company,” with a capital of 1x20,000,000; and.an i^eement ipras 
come to with the Briti^ government, by which the British chnracter 
of the British ships in jt would be prssenrad. The combine controls 
about a mUlion rons of steamships# 

Navi^om CmmaU i/«J[temi.-"The nnkm of the.Plorio and 
Rubuttmo lines In the year X882 was the origin of this companv* 
The Rnbattino Line finsUy made Genoa its headquarters, while toe 
ilorio line centred its business ,at Pslemo,. and had itself ,bm 
largely strengthened by the abaarptiim of toe Trinaoia Company 
of xtsowtt poi^ Thecoastiim tradeof Italy and Sicily, with services 
to various ports of toe Meuiterranean and Black Seas, occupies 
toe great pkt of the compaay^s fleet. But it also runs moxtthly 
lines from Genoa through toe Sues Canal to Red Sea porto and, so 
to India and HcwgrKi^. Towards the western ocean it has.a 
service maintained in oonjuaction with that of another ttaliw 
company, La Veloos, to Bnuil and the River Hate, whereby weekly 
departura are made from Geboa., Jin February rom a new line 
waaonei^ by toe sailing^ the BaUan Oeoerale Company*a steam- 
ahin /5X4garia*''-i-*a new Itidian'^biiilt veaiel of rqiwards of 5000 tons 
rogistsi>-*forNawYork» The objectiof thlaline, which is maintainad 
by steameia of the Genocale Company, aided by a similar number 
Mom the fleet of La Yeloce, aailmg once a weto from GanoA via 
Na^es, is to attempt to rotidn in Italian hands some of tbe largo 
tcamc which is earned on from these ports in the steamers of tfie 
Kooddeutscher Lloyd, toe Hamburg- American Line^ t]be,Cnns«d 
a^!\WfteSitar<lineB» , 

Nm Zmkmd Coeipaiiy.— -This company was eatablwhed 

1B72 for the purpoiB of maintaininga passenger and cargo service 
/tween London and New Zealand# TThlis was before the days whan 
nimun veaselB could be used with cemmerrial anccess in toe long 
aea trade. At firstltdapended on chartered veaaeto, but gradually 
It acquired afleet of fast clipper iron saihngHhiiis which reduced 
toe voyage to 90 days# These vessels took out a large number 
of floveenment endgrants between 2874 and z88a» In ,z88x ;One 
of tom abipi inaugurated the frosen nmt trade from. 
tout! ctpeniag tup a; busness which has atoce grown to colossal 
proporuona# The trade ineseaasd ao nroidly that it was iound 
mpMeafla to conduct it fay moans of sailing shins, and in Jannary 
,088g therompany despatoned' from.XiOBdon theebartsved steamsh^ 
f5BntiahKing,''of 33sOtono. Thia vsisal aooomplitoed the voyage 
in JO daya, but it waa found neosmary to dionniah the passage 
to 4s dnyt out and 40 home# ;Fivo oteiuaers were therefora bunt 
to the requirementa of the trade# The fixrt /of thsie, fhe 
^.Xoiigariro^*^of4t63toimloftEn|tendtoOotobarx88v Thecom? 
pany. About thia tims received the contract of the, Now, Zealand 
grownttneirt lor n montoly mailoarvioe# vdth a guaranteed timeef 
^idaqra. The managem gradually eUmmaM aU the sailing veaseta 
»om<toefiaet| aito;tiroroiseosn% zopUced/toe originM 
maa^toeainm wito larger nseiDm itwio^eqrswn In addition to 
ttaMsanar veaseia.tiie oomnanv owns, aeveral cacao bnaia. aume.of 
whloharenmiMigihelaigsats^^ In the . f^Olnkf*^iTOle-siBsow 
veoMl^ added to toe toe cooroaiiy 4nitiatoa,A, com- 

bination of intiinQpatiag anginea tor using toe hi^dz-’ivessuro staam 
end^tuphiiwstoiinake usatomsubaequentiy# . The^mnpany's ships 
sail from at iPlymouthf XeneriflCk- ya pe Towm 

Kobarh ontoe wgy outi imd abmatimea^atltonieuideom Rioa^ 
Tepmri»e<m;toasuitoto '''^^^ , Communication wito toe dl^sront 
peril of Ntor .ZaahB4i#S,urett aa to Auri to na p ports, is carried pmt 
bv too vsiialaof the Union SteainihtoComi3anv of New ZcalsncL 
d-toyd^To tile aitieipriro,iof^o^^ 
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than asoo Bhmhc^dm in the Lloyd forfeited their diares, but was therefore oiqwg i qentally fitted with new machinery of the 
the directors were not dts^yed, and had the loyal support of their eomponnd highipiwure (70 lb), sarfaco^oondcnsin^ ty^; The 
ftUow citizens. Four big ocean steamers were construeted ior result of the experiment was thdt Jmr consumption was zeduoed 
the American line and ttoe for the English, and large docks for to^abbut 3 lar 3} ih per yi.p. per hour; and this wforanted the con> 
repairs were established at Bremerhaven. The first voyage was straotloaof the ** Agtmeamtm^^* Ajax and Achilles^- aUgop ft. 
made in June 1858, when the **Bremea^^ started for New York, cany- long, 38 It. 6 in. bioad, n8 ft. >6 in. deep, InlLy steed as barques, 
ittg many stserage passengers, but only one in the saloon. The with screws outsidlie tfa^ xtadders. Thm xigi enbeequeiitly 
second dup, the Hudson,'* was shortly afterwards btimad while altered to that of barqnentisiei, but the relative poeitioBS of the 
lying in harbbur. At the end of the first year both lines showed screws and rudders were retained till tlmy were disposed of in 
a loss. At the end of the second year matters improved, the S899. In these vessde the consumption was farther vednoed to 
English cattle trade especially show^ great progress. Bnt the about A, whidi allowed margin tor a reasonable caigo. The 
coiii^paBy stiH commanded litde confidence, for the Danaatadt Agamemiton *' tailed from Liverpool in t 866; the ttkierary being 
Bank parted with x,ooo,ooo thalers* worth of shares at a loss of Mauritius, Penang, Steapore, Hong<*Xong and Shanghai, and, 
These the directors themselves took over. But the American with similar calls, back to London. The cargoes in those ^ys 
Citil War now came, to deal another severe blow at the Uoyd, were mainly manufactured goods outwards and tea homewards, 
justwhen its prospects were growingbhghter, and tilli86iRodivid^ The average speed was pomaps 9} knots, and the consumption 
greater than 2 1 % was paid to the shareholders. After w tormina- about 2x| tout of Welan coal per day. These and succeeding 
tion of the war me trade with the Unitod States grew enormously, steamers were at that date the only vemds carrying high^essurc 
and the Eng^lh traffic also revived in a most unexpected way. steam on hmg voyages, and they tmded rqgulaily eomid the Cape, 
One result was the foundation of livtl lines, which, however, were bete the only line mat did ao. When the Suez Oaaal was opened 
unable to maintain efiective oompetitioA, and suocumbedU In in 1870 they changed tlie routa. lAe trade Imi' the United lOng- 
x868 a sew line was opened. Bremen^ sta^ of commerce is domm China has wioesteadttygmwn, and inciiaiii^^latec^i'S^ 
tobacco, and the directors determined to bring their port into direct are also procurable hcmewaioa from the Far (Bait, m iq^e of the 
commumcation with the tobacco-producing ansas m the States; auoocnsfiuoompetftionof indteuttfiCeyte tcaa. laiteacervice 
so in that year they Inaugurated their line to Baltimore. In the was begun from Amsterdam and Liverpool to Java, and this is 
following year a line was started to New Orleans, another great malntamed about once a fortnighrt;, findmg employitteiit for about 
oestre cd the tobacco sad cotton trada It was necessary to con- ten of the smaBer ships. The vesesls In this trade, which is prind- 
■truct three special liners lor that service, as the ordinary ships pally between Holland and her aaatern possessions, fly the Dutch 
could not pass the bar of the Mississippi. In 1869 a lino to Csntral flag. A limited number of passengers were formerly carried be- 
America wad the West Indies was set on foot, and new steamers tween England and the East, but these ships now take cargo only 
were ordered to run on it With the outbreak of the war of 1870 to and from Europe, though Mahommedan ^grtsae arc conveyed 
the company naturally liad anxious times, as ihe Fmnoh fleet in considerable numbers to and from Jeddah, the port lor Mecca, 
blockaded the German coasts; but its vessels often ran the blockade The ships genenfily commsnoi leading at Glasgow, and occastonaUy 
with success. Soon after the war tim West Indian aervioe, proving at other Watt Coast ports. They usually carry the greater 
nuprofitalfle, was given up. In zfi/S n nsw line of steamers to part ct tha cargo from Livsreool, the most important elenmt 
Brazil and Azgenim waa started. This was separated into two being fine goods (nmnutactured cottons, Ac.) nom Lancashire 
distinct services in X878. In t88o mo approodh of the great and YerkaMre. Anraad the regular aervioe has been extended 
struggle for supremacy on the Attantie mads itedf Mt, and the to the prindpst Japan pcrfcs-^Iagasaki, Kobfi and Yokohama, 
comity began to pr epare for (he contest, and ordered me con- and, as opportiiidfy atisea, additional ports of coll in China and 
stmetion of the ^'Elbe,*'^ the first of its express lixie of steainete. She Korea ha^ been aMed to its itinerary. The fOllovmig Meal 
comifieiioed running in x88i, and was qukkly foUoeiod by others, servioss have their headquarters at Singapore : (r) Shigapore to 
Between z88z and x888 an entirely new fleet was tdaoed oa the West Austrsdian perts. mduding F^mantle. These ' steamesi* 
New York Una In 1886 the Australian and East Asian linas carry pissengeta, and bring quantities of woda^ pearl shell 
were founded in aocordanoe wim a contract with the inmecial from Alxstawa to ^Su^pore for taaeisShlpmeiit to the main' line 
government This included a month^ service to China, mth a stenmm botmd idr^^dem. (e) Singapore to Ddl (Sumatra), 
branch aervioe to Japim, and a monthly service to Australia, wim Three small steamers bring tobacco from Deli for transshipment 
a branch line to me Samoan and Tonga Islands. TVom that ttme to BsIfOpe. (J) Sitagapoteand Feoang to China. The great ewgra- 
onwards me story of me Norddeutsdier Lloyd has been one of tion of Gklifoee oooBm to the BIritish ociony df 'the Stmits Set^ 
increased prosperity. The oompany*a fleet indudes four large and menta keeps esveral steamers xegMatly enmloyed. The company 
fast steamships of about 93 to 23I knots speed for its weekly ex pre s s Is colloquially fcaown in the shippittg woifd as the ** Blue Fbimd ''* 
eervioeto New York, wlulstithasalsolargeve8sd»--one,me^Georffe Lfne^undisalso often lelsnedtoV^Mmevf MrAlfi:edHelt,who 
Wiehington/'bete<’IS7><x»ton!»--4oritBintezniediatB8ervie6tome baa beeii doe% Identified with it throughout Ita history. In 1902 
same port, buUt by the Vulcan Company at StsttiiL The company the Ocean Company absorbed its younger iMl, the Chfoa MOttial 
runs many lines from ita besidquarters at Bremen; among them are Steam Navigatkm Company, with a fleet of thirteen* vessds of 
tiiosetoNewYork---alixmofe]qpre88 8teaiaienaiidalineoeordiosry zofi.870 tons, and shortly afterwards megistefed Itasif under 
maastaamerB, all caning At Southampton or Cherbourg; to Balm the Limited liab£ttty Acta. The company* V uuet isnant dewefop- 
moie direct; to Galveston direot^^mere are no flrstdass passengers ment is in its coonexhm wim Australia. For ita diieet ' service 
by mtali]m;mBram;m me River Plate, oalling at ptindpiili^ thither seimd to^o(XHt(m'S]to fitted wim refifgmtteimptaw^ 
oBtheway. There are alio lines of imperial rnafl staamats b e lwemi and aooosuxmdatlofi for semm 300 pasSengem cam areftaM^ 
Bremen and Hamburg and eastem Asia, and Bremen and AustraUa^ ^ Ortef Lte;-^Tbe Orient UnU of Steamsfe b et w w n London 
and a freight line to east Asia, which runs in oonnoxiQtt wim the and AUStaaltatoek up fbfiVrnmcfltlm Orient Lteofdl^ 
fiamburg-AineHoaa Line. In pursuance of the German peUoy whkhintht daW bf Udlte^i^^wd toTfiybstWM 
of securing the feeders to miantain traffic, the Norddeoteeher Adelaide. ' JA Afiril xSty' ft was afifioonced* (hat ^ tliS' OHibt 
Lloyd purthaaed the dbipa And business of the KinshiK lane aad>of Line w^d sallilke Wnm^mentilMied steansmipB the' Faclflc 
the Scottish Oriental Company, when It began seriously to develop Steam NaVigatfon Cbtttomiy t6 Australia.*^ ’'That conatarion 
its Eastern trade. FeeUiig in common with aU large s tean ia hta between tbe ^wo esganisatfoni was oonrinuea and stmngmmsd 
companies the difficulty of providing efficient personnel for ita riU*hi%9ox tlm^naqneiM*MdstIJMWm 
consumtly expanding And briiiving'^ the necessity for aea> 1 Padfio. In Tunh of iBrf (he^Luaitaiila** wai fletetaiiCd from 
meiU of expet^^ ta masted riiipa tha^yd has pnn^sil Itaelf : <LondoB to AddalMs, (da meOiteUf Good 

wim a se^gote tiwaiiig-staj). 'Such «ofle^ Hope. t!Hh(Wmill^f<dlOwWS 1(1 a 2 ^ In 

perimtnt thaftaseoond vessel has been added and the idea has ainoe me following yeim the OritfibPi^ thfo tamta'iiillo mfstence. It 
oommmded Itoelf to oertidn Brimih sttBaarihip oomponies. < WMformed by me jteteflertaof MesttttAhdtatacb^ A^ 

Omsu Staewsfifo Compefiyi— The Oosan Steamship Omapxny is 1 gnd F, Grew A Coi, Who wre the titanmmmof (is line, men (he 
the successor of ohlerfiteamiriiipjmterprte,*inBiaty under me smne ^ sttyfoe was begim ft who hittaMim fo Ifo te bnttheih- 

sniUMigBment and ownwshty* These began in 1852 with me coast- duase Of tra^ soefl dUmotiSteted mm^foitriiUttysaittttgi wotdd 
ted extended mtcfiloimig yean m ikenm be enobefofol. This etetesfoii Wte ^{fettemied^ in taso.lbe^year 

fo; the West Indies. The last-named line attained some fdlowirig tlmt’ln''vrhich the '*'Qriteti'' te fiist shtewedtey IM 
moderate impoitattce, comp ifottg fovte vessel^ It was sold ini Mi3iideoaipwlifi^^^0fiodimm 

X8fi3. and evwtusUy bestane the West fndta A Pfidfle Steaimmip ComOarty hM uMM by eentted Wleh the 

Compaq, which hi ite tum whs absOfbed;^ thsDtyland Lfoolh ingmlh tawt offibe, Otee a fofthigMi* theso fl etl tem si, Mthniht- 
1900. The suntagms thmUi^, seUkte' olhei* taWdeS, dedded hta Wfth tSfoed Aifttriitifi 

on attempting wt to Chbia, and Ihe comptey under ita p re se nt Steetal fAffiteiOW' efowem biiflt for this stor^ hy 

title was regftt^ as unlimited in 187^ " Dp to mis date foww bcAh te Oriimt eiid*^Fdw< 0 ^ Tfis latter terimtey 
pressure jd<andensing engtaes wm alono used, barfitiirpemApB tel te te e m iyTetfawftte i h s f^^ meRteai^l Oommy 

5 to 5i A of coal ptalndicated horse-poWer fkf hour. Tms irm Wm its and Wfoeh ft umplotalid. 

of Sumption would have been fatal tp^^ edteme, dnee v u d efli m ioxo. however, attawta# ptalilxtetaiiie into epem^, eAdtIls 
carrieAiity UatyO iU^addittoii <tel n eoasta ty teS ^dertsildh ^ MMl 

for Bolte A voyage ae mit Via the Cte, theBUes Oaiud not bdte Vritlidteite fti 

epenediun <870. A etelft^vSind, the ^ CItetor.** riE which the eteS Te,bteWl W SSum ttrttete- 

spesd ted cteSumptSott trithllie dd typefif ungtae wneVreQ kumte, tMwa ted tie teWTS to 
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oosoLbiBOrtion of reciprocating and turbine engines. It was the Orient 
liner ‘ ‘ Ophir " wl^ took the place of a royal yacht for the imperial 
tour of the Mnceand Princess of Wales in ipoi. The steamers of 
the Orient Line call regularly at Plymouth, Gibraltar, Marseilles, 
Naples, Port Said, Sues, Colombo, Fremantle, Adelaide, Mdlboume 
and Sydney. 

Pacific Steam Namgaiion Com^eny.— This was the pioneer of 
the steam-trade along the western coast of South America; su^ 
sequently its operations were extended to Europe, and finally, in 
conjunction with the Orient Steam Navigation Company, it estab- 
li^ed the Orient Line to Australia from which it withdrew in 
1906. it obtained a charter early in iSso, and soon sent out from 
England two steam vessels, the ‘'Chili and " Peru." These were 
padtUe-bcMsts of 710 tons and 198 ft. in length. They ran along the 
coast from Valparaiso to Panama. The early struggles of this 
company are noteworthy as showing how difficulties, apparently 
insuperable, may be overcome, and even turned to essential ad- 
vantage. The great obstacle to the success of these steamers was 
the difficulty of obtaining supplies of fuel, and in the first five years 
of its existence no less than 72,000 was lost, the whole capital of 
the company being but ;f94,ooo. But the difficulties were over- 
come, and all that remained in the mind of the managers was a 
strong feeling of the importance of economy in coal consumptiem. 
Accordingly, in conjunction with the Fairfield firm of Randolph, 
Elder & Co., they turned their attention in tliis direction, 
and were sending out vessels fitted with compound engines some 
ten or a dozen years before the AtLwlic companies adopted them. 
In 1867, under pressure from the Chilean government, the company 
sought and obtained powers to metend its operations, and in the 
same year the PacifS:,** of 1O30 tons, was constructed. She left 
Valparaiso for Liverpool in May 1868, the first of the new mail 
line. In 1870 the voyage was extended. Callao, 11,000 m. from 
Liverpool, being made the terminal port, and the sailiugs w^e 
increased from one to three a month. In 1873 a weekly service 
between Liverpool and Callao was instituted, and by 1874 there w^ 
a fleet of ilfty-four steamers, with an aggregate of 120,000 tons, in 
cummissioxi. Owing, however, to a great decrease in the South 
American trade the service was reduced to a fortnightly one. The 
opening of the Transaudine railway was expected to have a great 
enect on the fortunes of shipping compamea in South American 
waters and consolidation of interests seemed desirable. In 1910 
the whole of tlie company's ordinary capital was purchased 
by the Hoyal Mail Company, and the line was thus absorbed. 
In January 1893 the oomp^.y inaugurated a monthly cargo 
service to the Brazils, River L^te and the West Coast. This 
service has been extended to Glasgow. Many ports are served. 
The principal are La Pallice, I-a Rochelle, Corunna, Canil, Vigo, 
Lisbon, St Vincent, Pernambuco, Bahia, Rio de Janeiro, Monte* 
video, Buenos Aires, Punta Arenas, and the ports of the western 
coast of South America, Valparaiso and Callao. 

Peninsular & Or*>n/a/.— The story of the P. & O. Gompwy 
may be divided into two eras — ^the first reaching from its foundation 
to the opening of the Suez Canal; the second from that date to the 
present day. During almost the whole of its career the company 
has acted as the agent of the British goverrment in the conv^aiice 
of its mails, first to Mediterranean ports, and afterwards to ^ypt, 
India the Far East. From time to time the government has 
made efforts to procure some other means for transmitting its 
mails, but on every occasion it has found it advisable to return to 
the P. & O. In 1835 Messrs Willcox & Anderson, a firm of 
London merchants, began to run steamers to the principal porta 
of the Peninsula. Thw vessels observed greater regularity than 
the sailing-ships then employed to carry the mails, and the first 
mail contract was entered into on the 22nd of August 1837. This 
was awarded to them after another company, wluch was unable to 
fulfil its obligations, ^d been engaged tor the work. Messrs 
WUlcox & Anderson had shortly bdore, in concert with Captain 
Bourne, R.N., founded the Peninsular Company. This contract 
arranged for a monthly service between Falxnouth and Vigo, 
Oporto, Lisbon ana Gibraltar. About two years later another 
step was taken. Hitherto the mails to Egypt and India had, been 
conveyed by the Peninsular Company to Gibraltar, bv an admiralty 
packet from Gibraltar to Malta, by another admiralty vessel from 
I^ta to Alexandria, and from Bgypt to Bombay Ity one of 
the East India Company's steamers. It was resolved to substitote 
for this unsatisfactory mode of conveyance a direct system of carriage 
by one line of stekmers from Lemdon to Alexandria. The Peninsuli^ 
Coxanany again secured the contract, which was put yp to public 
competition, and built two steamers of 1600 tons for the purpose 
fhU b^g a large, tonnage for tliosa days. The annual aubabdy« 
was fixed at /34i«>o, by which the government mved ;Jio.ooo of 
the axrkount 'firmerly expended on their own memcient means of 
transport. The company then, by a charter of incorporation, 
dated December £$40, assumed the name by which it has 
since be^ known— Ihe Peninimlar dc Oriental ^mwiy. The 
charter was granted only on 41 ie onerous^ condxtmn that steam 
rammunicatjbn with India shoeid.M establlrfied twoye^ 

llie firat ateampr,, the '5 Hiodostaa, was despatcM to ^dla w the 
Cape <if Good Ho^ on the 26th of September 1842. pm was one 
of a small fle^ destined to ^y between Calcutta, Madras, Ccylom 


Aden and Sues, It was an adventurous undertaking, for the East 
India Company promised no definite subsidy, only a small premium 
on a certain number of voyages. 

The obvious advantages of a direct conveyance of miula befWm 
Sues and Bombay by a regular sufficient service were becoming 
evident, and the P. & O. Company ofEered to efiect this at a great 
savdng on the existing system; but, for some reason or other, 
the £uit India Company showed the greatest reluctance to allow 
the control of this route topass out of their hands, in which, in fact, 
it remained until 1854. Fortunately for the P, .and O. Company 
the government decided to establish regular monthly steam com* 
munkarion between England and Ceylon, Madras and Calcutta, 
and also firom Ceylon, eastward to Singapore and Hong-Kong. 
Only the P. & O. could at that time have contemplated under- 
taking such a service. In 1844 the contract was signed, and by it 
the company was to receive a subvention of ;^i6o,ooo. The Inman 
portion oi the service opened on the xst of January 1845, and during 
that year the extension to China was efiected, and nine new steamers 
were put on the stocks. The organization of the overland route 
was due to the P. & O. Company, which brought it into r^ulav 
working in order to convoy its pass^ers from Alexandria to Suez. 
It was a picturesque but uncornformble passage by canal-boa^ 
and steamer to Cairo, then by a two-wheeled omnibus for ninety 
miles aciosB desert to Suez. Even the coal for the boats 9t 
Suez had to be transported in this fashion, which was cheaper 
than sending it by sailing vessel round the Cape. The construction 
of a railway across the isthmus in 1859 greatly simplified the transit. 
It may be noted that the conu^y h^ to emblisn coaling stations 
between Suez and the Far East, and also d^dts of proviaiooa, 
a business of no less magnitude than that of the steam service 
itself. In 1852 the first mail service to Auetralia was undeefaken 
by the company, and the same contract included an arrangement 
for a fortnightly service to India and China, though a service 
running once every two months via Singapore and Sydney was 
thought sufficient for the requirements of Australia. The year 1854 
saw the abolition of the East India Company's service to Bombay, 
the P. & O. taking its pl^. This arrangement saved the oountty 
^^,000 per annum, ^e Crimean War made large demands on 
the company's resources for ihe conveyance of troops, and the 
Australian service was for a time interrupted. By 1859 the com- 
pany was in possession of all the lines of steam communicatkm 
netween England and the East. In 1864 the service to Australia 
was increas^ to one sailing a month, and in z868 the Bombay 
mail left weekly. About the same time the fourth India and China 
contract was enters into, and at the end of 2869 the openini^ of 
the Suez Canal led to a serious crisis in the company s affairs; 
and also, after these difficulties had been surmounted, to a complete 
revolution in its methods. The opening of the canal led to a pro- 
longed controversy with the post-office, which, with true official 
perversity, would not allow the company to use the canal for the 
conveyance of its mails. A serious falling-off of the company's 
revenue was the result, as the competition of the canal steamers 
was killing its trade. At length in 1874 a now arrangement was 
made by which the mails were to be carried through the canal, 
the subsidy granted to the company beiiig at the same time reduced. 
Under th^ conditions, however, it was now able to construct 
vessels capable of computing successfully with its rivals. A pro- 
longed dispute between Victoria and New South Wales lor a Ibx^ 
time prevented the Australian service from being as efficiemt as it 
might liBve been. Sydney insisted on t};e Pacific route being adopted. 
In consequence of this controversy the Australian headaumrters 
of the conmny were for some time fixed at Melbourne, and it was 
not till xSw t^t a general contract was entered into with the post- 
master-general, acting at last for all the Australian colonic as 
well as lor the Imperial government. This stipulated for an 
accelerated service— we India, China and Australian mails being 
all worked from Aden in connexion with the steamer which opik- 
veyed them from Brindisi. There was for long a service, between 
Venice, Brindisi and Egypt, and a mail contract with the Italian 
government; but this came to an end in March 1900. 

The company's first ship, the ** William Fawcett/* built in X829, 
had a gross tonnage of 206 and 60 h.p. Down to 1852 the vessala 
of the fleet were all constructed with paddles; after that date 
the screw took their place, ffiough for the MarseiUes to Malta 
express service certain famous fast paddle-ateameKS were anb- 
sequently constructed. A later interesting devdqpment was the 
abemdonment of Brindisi as a port of call for me ooea|i mail steamezsi 
which reverted to MarseiUes, whence they nm across to Port Said 
direct. The mails leaving London every Friday xdl^t are des- 
patched from rBrindisl in specially deshmed t^-screw vessels, 
which land them et Port 8aia Uttiemoie'wiaa 96 hours after their 
despatch from tendon. On this service Osiris^ and 
are employed, and they have the dxstin^rion of being the oplly ves- 
sels in the mercantile marine which crosa the seas with maxis and 
passengers only* The company is under contract with the British 
goversmentlor the conveyance of inail3 to India, Chma ^4 Australia* 
Its setruioes aze as follow— (-India ■ <n, . wwaklv. 

China.; Brindisi to Shanghai, fortnightly.. to 

Sydn^, fortnightly. Apart ^om the inaUusepyices, th». t 

b, Colombo mm, Calcutta; 


scoffiiNmii> 

a; also hm 
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between Bombay, Colombo, Singapore, Hong-Kong and Shai^hed; 
abd between Hong-Kong, Nagas^, Hiogo and Yokohama. There 
is likewise a direct fortmghtly service of through steamers to China 
and Japan at special rates. The mails are despatched weekly 
to Bombay, going one week by direct mail steamer and the next 
by the fortdichtly Australian liner as far as Aden. A fast twin- 
screw vessel — ^the- ” Salsette " — ^built after the idea of the " Isis " but 
of thrice her tonnage— -takes the Bombay mails from Aden on the 
weeks when there is no steamer. For toe Indian and Australian 
mail services a new type of steamer known as the “ M ** class has 
been provided. There are already no less than ten such vessels, 
aU twm-screws of similar design, commencing with the '' Moldavia,'* 
bnilt x$03, of 9500 tons and 14,000 i.h.p. and running up to 12,500 
tons and 15,000 i.h.p. in the Maloja and " Medina." In 1910 a 
new service was acquired, the Blue Anchor fleet of Mr Wilhelm 
Lund being purcham. This gave the company an entry into 
the South African tmde. toe Blue Anchor steamers calling at Cape 
Town and Durban on tlieir way to Australia, and new and larger 
vessels are being provided for this branch also of toe company's 
activities. 

Shaw, SaoiU & Albion Company * — ^The amalgamation of the 
business of Messrs Shaw, Savill d: Co. of London and of the 
Albion Shipping Company of Glasgow brought this company into 
its present fcrm at the dose of the year 1882. At that time the 
mnaWiTift.’HTi g finns owned a large flc^ of sailing-ships, and traded 
chie^ between England and New Zealand. Soon after toe 
amalgamation toe company began to acquire steamships, which 
gradually supplanted their sailing vessels. The Shaw, Savill & 
^bion Company were among the first in the frozen moat trade, 
and their vessels a<^ fitted to carry large numbers of carcases. 
With this company the V^te Star Line of Liverpool became asso- 
ciated in toe year 1884, imd five of their ships now run in the fleet 
of toe Shaw, Savill ft Albion Company. In June 1910 an ofler 
was made by Sir John EUerman to take over toe fleet, which 
at that time oons&bed of six twin-screw and five single-screw 
steamships with a total of 51,300 tons gross register, a twelfth 
vessel being nnder construction. The route to New Zealand is 
by the Cape of Good Hope on the outward voyage, returning by 
(ipe Horn, thus going completely round toe globe every voy^. 
After leaving London the steamers call at Hymouth, Teneriffe, 
Cape Town, Hobart and Wellington; returning from New Zealand, 
the ports touched are Rio (sometimes Montevideo), Teneriffe, 
Plymouth, London. The " Arawa," which came out in 1884, made 
the out^rd voyage in 38 days, and the run home in 35 days 
4 hours steaming tone; sne thus made toe circuit of toe world in 
73 days 4 hours net time. ' 

Union Steamship Company (see Castle This company 

first came into existence in 1653 under toe name of the Union 
Steam (>>nier Company, with a capital of jJ6o,ooo. At its commence- 
ment it possessed a fleet of five small steamers with an aggregate of 
only 2337 tons. But by toe time those vessels were built the Crimean 
War was being actively carried on, and it was thought advisable 
to employ them for other purposes than those for which they 
were origmally intended. They ran for a tone between Southam^ 
ton, Constantinople and Smyrna; but the transport service proved 
more remunerative, and they were used for the conveyance of 
troops. At the clo^e of toe war the company was registered under 
the limited Liability Act by its present name. It was toon deter- 
mined to nm toe vessels between Southampton and Brazil with 
cargo, but this did not prove profitable, and in 1857 a notable 
chimge took place in the status of the company, for in that year 
it tom£ its place among the great ocean mail companies of England. 
In toat year a contract was completed with the government for a 
monthly mml service for five years to the Cape of Good Hope at 
on arniW subsidy of ^30,000. The " Dane " was toe first steamer 
to leave Southampton wito the mails on the I5to of September. In 
1858 the subsidy was increased in order that the company's ships 
might call at St Helena and Ascension for mails on the homeward 
voyage. When toe first contract expired the company secured 
another for five years. A service between the and Natal, 
uAder a temporaiy arrangement, was inaugurated in 1862, and a 
seven years' mail service contract with toe Natal government 
was concluded in 1865. In 1873 the House of Commons refused 
to ratify a contract which the government had entered into wito 
the coxttpany for an extended mail service; the company, however, 
esriied out its intention to extehd its service to Zanzibar. But in 
October ^876 a new mail contract wito the Cape of Good Hope 
gevemmeht Was entered into for a fortnightly service between 
Ftymouto and Table Bay, the length of voyage not to exceed 
twenty^x days; During the Zulu War this company rendered 
cOnsiaerUble serMoes to GMt Britain. In 1878 tiiree toips were 
em^yed, and afttr Isandula they conveyed xeinforeements, the 
"mtorU "being the only xhaileteamer to carty^ entire regiment, 
thepist Highljandera It was on this cotopany^ tit. " Danube " toat 
the prince tn^erial aaflod, whilirt the ola e.s. "Gennan" took out . 
the '^nspress Bugftnie when ^ehe went to visit the tOene of his death. 
The; dthcfc^aei^ iirito thM'.Cape. Natal and Zantibar was in i88t 
dlBoontimiia, and in wa,tyM operattbhr were extended 

Cbidmnt, a MrvibefiEOm Hamburg w^s cotiuheheed, running 
nw y i w en ty^d i^ t days, infidl 4 or Wtime proved highly suoceisfmi 


A branch service to Antwerp, begun in 1882, was discontinued for 
a time, but subsequently resumed. At toe time of the Panjdto 
scare in 1885, when hostilities were threatening wito Russia, two 
of this company's steamships, toe " Moor " and the ** Mexican ''were 
selected to act as armed cruisers for the defence of South Africa. 
The former was the only merchant vessel on which the pennant 
was actually hoisted. In 1889 the company's continentiQ traffic 
increased so that it not only resumed the despatch of through 
steamers from Hamburg, but made calls at Rotterdam. Tms 
service afterwards became fortnightly, calls being made at Rotter* 
dam, Antwerp and Hamburg. New contracts with toe colonial 
governments were made in 1888, and in the same year Southampton 
took the place of Plymouth as the outward mail port, whifo in 
1889 the homeward mails were landed at Southampton in place of 
Plymouth. In 1889, by the construction of the “ ^ot," the company 
acquired a much larger vessel than any they had hitherto employed ; 
in 1895 Messrs Harland ft Wolf successfully accomplished the 
task of lengthening this ship by cutting her in two amidships and 
adding 54 it. to her length and 1000 tons to her tonnage. She 
subsequently was altered to adapt her for public yachting purposes 
and transferred to the German nag under the name of ** Oceana." 
In 1893 the company entered upon its new policy of building a 
large number of practically sister ships for its intermediate trade. 
All were built by Messrs Harland ft wolf, and fitted with twin- 
screws. The series included ten vessels, commencing with the Gaul " 
of 4745 tons, and ending with the “ Galician " of 6757 tons launched 
in 1900. Meanwhilcfrom the same yard the mail steamers “ Norman," 
“ Briton " and " Saxon " were added to the fleet. The last-named, 
which came out in 1899, is a vessel of 12,385 tons, with a length of 
570 ft. By a resolution..passed at a meeting of shareholders held on 
toe 13th of February 1900, this company was amalgamated with the 
Castle line (see below). At its absorption its fleet consisted of 
twenty-three vessels, of which nine were over 6000 tons. 

Unton^Castle Line . — ^This company was formed by the amalga- 
mation of the Union and Castle lines. Previously, though practi- 
cally all the vessels made their final departure from Southampton, 
the Union line only made its headquarters at that port, the 
Castle liners coming round from London. After amalgamation, 
the mail steamers — to which cargo is not of so much importance 
—did not come to the Thames at all. the increase in their size 
and the neglect of the improvement of the river and of the docks 
by the authorities making it undesirable that they should do so. 
The cargo (intermediate) liners, on the other hand, all load in 
l^ndon, and many of them, before their final departure from the 
Thames, visit Hamburg, Antwerp and Rotterdam, for the purpose 
of picking up cargo. On these North Sea trips passengers are 
carried, and facilities are given for their accommodation on board 
during the calls at the various ports. The new company carries 
out the contracts of its two constituents and thus despatches every 
Saturday a mail steamer from Southampton via Madeira to the 
Cape and Natal. An hour or so before the sailing of the mail 
boat an intermediate steamer departs from the same port. Her 
places of call are Tenerifie or Las Palmas for certain, and possibly 
also Ascension and St Helena. These vessels serve the east coast 
ports of Algoa Bay and East London as well as Natal. Some of 
thorn also go to Delagoa Bay. to Beira on the mainland, and to 
the island of Mauritius. In 1910 a further extension was made, 
a monthly service being instituted to East Africa through the 
(>inal. Besides the two weekly vessels, however, there are 
despatches of extra mid-weekly intermediate steamers, and 
these extra sailings have recently tended to become more fre- 
quent. The coippany's attention has for some time been directed 
to the trade between the United StatM and South Africa, and 
within two years after amalgamation eight new steamships were 
construct’ed with a view to the development oi the trade between 
Cape ports and New York. Nor did the union of the two com- 
panies stop the improvement of the general fleet. The io,ooo-ton 
twin-screw mail steamers "Kmfauns Castle" and "Kildonan 
Castle" were delivered to toe Cattle Company from the Fairfield 
yard prior to the amalgamation. Messrs Harland ft Wolff 
had the ** Saxon," 2000 tons larger than these ships, well in hand 
at the time. But the " Walmer Castle," a larger and still later 
addition to the fleet, embodied as far as possible the practice which 
from experience commended itsdf to both theold com^nies. Subse- 
quent additions to the mail fleet have been the sisters " Armadale 
Castle" and "Kenilworth Castle," foHowedtn 1910 by the^^dinblixgh 
Castle" and the " Balmoral Castle" of 1 3, 300 tons each. Frrivision is 
now made for the Carriage of the m^s exclusively in twin-screw 
vessels. Meanwhile toe intermediate fleet has received Several 
vessels of large dimensions and of comfortable accommodation, 
though of speed inferior of course to the midt steamers. The 
company proved its capacity mrthC South AMoan War. when it 
carried vast bodies of notary aind civilian passengers W its regtiiUr 
steamers at a time when maity of its vessels were charteiod tty the 
government as troopers and stOmships. Ip eplte' tit the strain put 
on‘ the resources of the pomtienv tty the heavy ttork entailed tty 
thC'S^th African Wsrj boto on tote yessels' entpkty^ hf th^ 
regular service aUd on tiiOse especially taken tip for govermhettt 
transport duty, it wan idohd po^le ahUady to disekrd 
tli«r older 'Vessels. ^ ' 
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Star Though perhaps chiefl^r known in the New 

York trade, the White Star flag was first hoisted in the middle of 
last century over a fleet of clippers which sailed to Austraha. 
In 1867 Mr Thomas Henry IsmaV took it over, and two years later 
the great revolution in the constitution of the company took place. 
It was in tSdo that Mr Ismay formed the Oceanic Steam Navigation 


arrangements with Messrs Harland & Wolff of Belfast for the 
construction of a fleet of high-class passenger ships, and it is worthy 
of notice that the terms upon which Messrs Harland & Wolff 
built the White Star ships were peculiar. No definite price was 


York on the 2nd of March 1871. Her advent opened a neW era 
in Atlantic travel. She introduced the midship saloon, which ex- 
tended the whole width of the ship, thus giving increased Imht 
and improved ventilation, and reducing to a minimum the sensauon; 
of the vessel's motiom The arrangement thus introduced is now 
almost universally adopted in the construction of ocean liners^ 
The ** Oceanic '* wasalso narrower in proportion to her leng^ than the 
vessels previously designed for the transatlantic mail service., 


.,***0** , vessels previously designed for ^ * 

;ere peculiar. No definite price was | In 1877 the “ Britannic '^reduced the passage to 7 days 10 hours and 

Fleets of Various Important Steamship Companies in i8gr, igor and igio^ 



1691. > . 


No. of 
Vessels. 

Gross 

TopAsge. 


International Mercantile Marine 
Co.— 

Wliite Shir Line .... 

Lcyland Line® 

American Line and Red » Star 

Line 

Atlantic Transport Co. 
Dominion and British & North 

Atlaritic Co 

Vessels owned jointly with 
Shaw, Savill & Albion . 

National S.S. Co 

Training Ship 

Hamburg- American Line . . 

Norddeutscher Lloyd 

P. & O, Company 

British India S.N. Co . . . 

Royal Mail S.P. Co 

Pacific Steam Navigation Co. . 
Alfred Holt & Co,--Ocean S.S. 

Co 

China Mutual Steam Naviga- 
tion Co 

Furness, Withy & Co. , . . 

Elder, Dempster & Co.* . . . 

Unlon-Castlc Co.® .... 
Messageries Maritimes . . . 

Nippem Yiisen Kaisha . . 

Elferman Lines , . . i . 

Lamport & Holt 

Nav. Gen. Itallana® .... 

Hansa Line 

Compagnie Gte^rale Trans- 

atmtique 

Harrison Line of Liverpool . . 

Austrian Uoyd 

Cunardline 

Gan Line . 

Canadian Pabific Railway . . 

Hamburg South Amcricau Line 
Wilson Line . . . . . . 

Kosxhos line 

Allan line 

Ropnar's . 

Maciay & Madntyre . . . 

Gfaatgeurs Rtonis . . . . 

Booth line 

iHoUand-Amcrican line . 

Whee Line 


3* 

37*.045 

42 

*53.803 

16 

164,213 

*4 

107,650 

*3 

86,655 

7 

51.053 

2 

16,005 

1 

1,814 

126 

1,053,238 

45 

194.663 

40 

183.234 

39 

234.808 

18 

*03.75* 


German 

German 

British 

British 

British 

British 


1,053,2^8 

979,217 

752.037 
45».037 I 
423.063 

377.S97 


340,537 

331.533 


10 25 212,403 17 

55 242,781 23 

25 167,105 — 

17 *23,593 32 

*3 *05,430 29 


541.085 
454.93b 
3*5.343 
378.770 1 I 
SS.tos 19 

138.754 15 


British 

British 

Italian 

German 

French 

British 

Austrian 

British 

British 

British 

German 

BiitiBh 

German 

British 

British 

BritlBh 

Ftiench 

British 

Dutch 

Britidi 

British 

British 

BritUh 

Russian 

British 

SpaoUh 


.234 78 



20 47 

II 102 
*8 37 



33 

23 

? 

x6 

I 

30 23 


*65,143 II 


40.994 , 

382,560 25 

222,613 ' 
246,277 
2x8,361 


*83.343 5 

*46,625 22 

169,436 10 

126,352 16 

164,487 x8 
38,089 

*25.597 
*89.818 
**0,251 
*52,367 13 

100,426 2* 

126,9X7 30 

81,149 20 

64,436 

55.4*3 

79.00X 

83,207 



8 28:696 


126,795 

*98,723 

199.9** 

234.654 

73.384 


20 44.52S 

48 55.256 

63 202,801 

52 42,058 

54 *06,648 

106 *64,052 

26 50,4x3 

66 *74.600 

27 6x/»43 

76 124,435 

22 85.104 

29 76.300 

7 24.375 

26 56.938 

73 132.889 

*5 32,963 

106,346 
62^7*7 
26,928 
70.173 
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30 minutes, excdluifif hy three hours the best previous Altotic 
passage. After t& year 1888 the company ceasm to build single* 
screw steamers, all later vessels having been constructed on the twin- 
screw system, of which the superiority had been clearly demon- 
strated. About this time also the owners of the line became 
responsible for an important advance in steamship construcirm 
which was afterwards imitated by merchant ^ps of all the great 
maritime powers. The " Teutonm ** and " Majestir/* introduce in 
1889 and 1890, were the first merchant ships constructed with a view 
to thdr use as possible auxiliaries to the Royal Navy. The former 
was present, armed with eight quick-firing gims, at the naval in- 
spection by the Gorman emperor in 1889. With Launch of the 
second “ Oceanic in January 1899 the company's record was still | 
further enhanced. The White Star Line was irom 1877 regularly 
employed under contract with the British govorumeut to cany the 
American mails from Liverpool anc. Queenstown to New York. 
Besides this weekly mail and passenger service, a fleet of twin- 
screw cargo vessels maintained a subsidiary service between Liver- 
pool and New York. These vessels were especially designed for 
the conveyance of cattle and horses. After 1883 i^everal stoamsliips 
of the line were employed in the Shaw, SaviU & Albion service 
between London and Now Zealand. Three of the compa- y's 
ships ran in the Un of the Occidental & Oriental i ompaxiy 
between San Francisco and Yokohama and Hong-Kong. The 
company inaugurated a service to Australia from Liverpool 1899. 
Five ships ran in it (calling at Cape Town) to Albany# Adelaide, 
Melbourne and Sydney. The ports visited by their vessels in 
New Zealand will be found detailed under Shaw, Savill & Albion 
Company. In 1902 the absorption of the White Star fleet and 
management in the Morgan shipping combine was arranged. 
Since that time several alterations have taken place. The mail 
steamers of the line left Liverpool for Southampton in June 1907 
and now call at Cherbourg on their way to and from New York. 
Two services are still maintained betwee: Liverpool and New York- 
one the old cargo service, and the othe: a wroldy despatch of large 
passenger and cargo vessels. In addition to these there are two other 
Atlantic services from Liverpool— one to Boston and the other 
maintained in conjunction with the Dominion Line to Canadian 
ports. There is also a line of White Star steameis between New 
York and the Mediterranean. Several important vessels from 
other limbs of the combine have been brought under the White 
Star flag, whilst the company has also practically absorbed the old 
Aberdeen line. 

Wilson LiW.— Thomas Wilson, Sons & Co. is at the present 
time the largest private ship-owning company in the world. This 
line traces its origin as far back as 1835. It was founded by 
Mr Thomas Wilson in conjunction with Messrs Hudson and Beckin^- 
ton, and on the retirement of the two last-named gentlemen it 
acquired its present title. Early in the 'forties the firm was running 
three steamships to Gothenburg, and was engaged largely in the 
iron trade, importing large quantities of Swedish and Russian 
iron, and running a regular line of sailing boats to Swedish ports. 
It also despatched a regular service to Dunkirk. Steamships 
gradually superseded the sailing vessels, and new steamers year 
by year were placed on the Scandinavian service. About this 
time the Arm secured the mail contract between England and 
Sweden, which it still holds. After the Crimean War it started 
the St Petersburg, Stettin and Riga trade. During the Franco- 
German War the trade to Stettin had to be suspended; and as a 
set-off the service to Trieste was inaugurated, which has developed 
into an independent Adriatic and Sicilian service. The Norwegian 
trade was then improved by the despatch of steamships to Bergen, 
Stavanger and Trondhjem. and subsequently a service of large 
steamers began running to Constantinople and the Black Sea. 
After the opening of the Suez Canal the trade to India, which has 
since assumed such considerable proportions, was inaugurated. 
In 1875 the film launched out into a more hardy ent^rise, by 
commencing to run steamers to America. Its vessels in X902 ran i 
to New York regularly from Hull and the TVne ports. The original I 
Calcutta trade was discontinued when the New York line was | 
started, but in 1883 a service was establi^ed between Hull and | 
Bombay. In 1891 the, firm became a private limited company 
and in 1894 coasting trade between Hull and New- 

castle. The company employs a number of large and swift ships 
in th^^ Norwegian passenger traffic, which in the summer season 
now Reaches very considerable proportions. It has frequent ser- 
vices of pMsenger and cargo vessdis to the ports of northern Europe, 
carrying passengers in the season as far north as the North Cape. 
Of course the ^nter season necessitates considerable variation of 
summer services to Baltic ports. In 1903 the fleet of the old- 
established Hull firm of Messrs Bailey & Leetham was absorbed, 
and in 1908 that of the North-^stSm Railway Company. 
There are also steamers leaving Grimsby, Manchester and Liverpool 
regttUrly for Scandinavian and Baltic ports; Weekly services to 
Gnent, Liverpool and' Newcastle; and services to Mediterranean 
and SImek Sea ports. Borides the New York there are ocean 
services to, BoetoiA to Iwir Orleans ahd the rivet Plate. There 
is alto a Weekly mfvice to !|ttd from London and Boston in con- j 
junction with tha Fnme8S:£#eyland Line. 

ConriMwofhx^The scope of this article will not allow of any do- 
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tailed reference to many of the imptortani foreign lines which in 
a complete history shouM lx: n^culioned. The Haiisa Comply 
of Bremen; the Charg urs R6unis of Havre; the Holland- American 
Line, which has of recent years added to the fleet several fine twin- 
screw liners, built at the Belfast yard ; the Compania Transatlantica 
of Barcelona, which performed so great a feat in the transport of 
troops from Barcelona to Cuba in the latter days of 9 ][>ain '8 dominion 
ovet- that island ; the Pacific Mail Company of the United States ; 
and many others might be noticed. A whole article might be de- 
voted to the work of the lines on the North American inland waters, 
while there are several other English companies which might well 
claim attention, both from the magnitude of their oj^ations and 
tiiO extent to which they have developed types of &ips suitable 
fo. the peculiarities of the trades in which their vessels are engaged. 
The Qan Line, for example, has largely adopted the turret- 
decked ship, which is the design of Messrs W. Doxford & Co. of 
Sunderland. This type of ship is intended to carry large cargoes 
on a small registered tonnage and a light draught, without paying 
for it by a sacrifice of weatherly qualities. The same olnect is 
aimed at by the design of the trunk steamers built by Messrs Ropner 
of Stockton. The Ishexwood system of vonstruction and the 
cantilever type of caigo steamer are other devices for attaining 
the same object. Then there are the tank steamers constructed 
for the carriage of oil in bulk. Many of these ships are adapted 
not only for the carriage of oil, but also for its consumption in their 
furnaces in place of coal. We have already referred to some of the 
vessels fitted with reirigerating apparatus for the carriage of dead 
meat, and to the cargo steamers of the Atlantic companies, which 
are supplied with conveniences for carrying valuable racehorses 
and cattle. The experience of many years has enabled the owners 
of some of these lines to exliibit a wonderfully low record of loss, 
the percentage of deaths at sea to numbers carried being small 
beyond the dreams of, say, the 'seventies. A tenth of 1 % over a 
somewhat extended period is not an unprecedented average. 

The table shows something of the recent growths of companies, 
and at the same time records some of the amalgamations which 
have been so frequent. It should be explained that the table docs 
not pretend to be exliaustive. 'The fleets embraced in it are not 
necessarily all those whose tonnage reaches above the lower limit 
shown. There are now a number of lines whose total exceeds 
i..o,ooo tons which are not shown in the list. Amongst them may 
be cited the Hamburg- Pacific Line, the German line to Australia, the 
Union Osmpaiiy of New Zealand — which contains many small vessels 
the Forende Company of Copenhagen and the An^lo- American Oil 
Company. The table shows how wliilst the principal lines are 
largely increasing their fleets, one or two companies are falling back 
in their gross amount of tonnage. The figures, moreover, are sub- 
ject to certain reservations. The count was not necessarily taken 
by the various companies at the same period of each year. Some 
of the figures given may include numliers and tonnages of tugs 
and tenders, while others mav exclude them. Again, some of the 
companies may h;. rotunied in their fleets the vessels which they 
had under construction, whilst others may not have counted them. 
But none of these considerations can much affect the general 
significance of the figures shown. The growth in the average 
rizc of individual ships is as marked as that of the aggregate tonnage 
oi the companies. 

AuTnoRiTiBs. — The following books throw much light on the 
history of the leading steamship lines : History of Merchant Shipping, 
by W. S. Li dsay (London, Sampson Low & Co.) : La Navig, comm, 
au XIX, sitcle (Paris, 1901); A. J. Maginnis, The Atlantic Ferry 
(3rd ed., L ndon, Whittaker & Co.); E. R. Jones, The Shipping 
World Year-Book ; Lloyd's Register of British and Foreign Shipping 
(published annually). Also see a comprehensive article on this 
subject in the Quarterly Review for January 1900. Perhap thc 
fullest information is, as a rule, to be obtain^ from the hanabopks 
issued by the companies themsrives. (B. W. G.) 

STEABIO ACID» n-Octodecjrlic acid CH/CH2)jj0CO2H, ^ 
organic acid found as its glyccnde stearin , mixed .with palmdtin 
and olein, in most tallows (hence its name, from Gr. 
tallow). The so-called ** stearin ** of candles is a mixture of 
stearic and palmitic acids (see Candle). 

STEATOPYGIA (Gr. orcop, fat, nyyrj rump), an unusual 
accumulation of fat in and around the buttocks. Ilie deposit 
of fat is not confined to the gluteal regions, but extends to the 
outside and front of the thighs, forming a thick layer reading 
sometimes to the knee. This curie s development constitutes 
a racial characteristic pf the Bushpaen (q.v,). It is specially a 
feature of the women, but it occurs in^a less de^ee m ipales. 
It is also common among tbe Hottentots, and has ^en noted 
among the pygmies of Central Ahica. In women it ia regarded 
among them aS a brau^j, it begins in infancy ahd '^f fiitly 
developed on the first pregnancy. It^s often 
tlie peculiar formation known as the Hottentotr^on,’! 
trophy of the nymphae (Tablier). No satisfactory explanation 
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of these malformations has been offered. Steatopygia would 
seem to have been a characteristic of a race which once extended 
from the Gulf of Aden to the Cape of Good Hope, of which stock 
Bushmen and pygmies are remnants. The discovery in the 
caves of the south of France of figures in ivory presenting a 
remarkable development of the thighs, and even the pecuUar 
prolongation of the nymphae, has been used to support the 
theory that a steatopygous race once existed in Europe. What 
seems certain is that steatopygia in both sexes was fairly wide- 
spread among the early races of man. While the Bushmen and 
Hottentots afford the most noticeable examples of its develop- 
ment, it is by no means rare in other parts of Africa, and occurs 
even more frequently among Bastaards of the male sex than 
among Hottentot women. 

STEDMAN, EDMUND CLARENCE (1B33-1908), American 
poet and critic, was bom at Hartford, Connecticut, on the 8th 
of October 1833. He studied two years at Yale; became a 
journalist in New York, espedaily on the staffs of the Tribune 
and World, which latter paper he served as field correspondent 
during the first years of the Civil War; and was a banker in 
Wall Street from 1864 to 1899. His first book, Poms, Lyrical 
and IdylUc, appeared in i860, followed by successive volumes of 
similar character, and by coUected editions of his verse in 1873, 
1884 and 1897. His longer poems are Alice of Monmouth : an 
Idyl of the Great Wear (1864); The Blameless Prince <1869), an 
allegoxy of good deeds, supposed to have been remotely suggested 
by the life of Prince Albert; and an elaborate colnmemorativc 
ode on Hawthorne, read before the Harvard Phi Beta Kappa 
Society in 1877. An idyllic atmosphere is the prev^ent chanu:ter- 
istic of his longer pieces, while the lyric ^e is never absent 
from his songs, Iliads and poems of i^ection or fancy. As an 
editor he put forth a volume of Cameos from Landor (with T. B. 
Aldrich, 1874); a large Library of (selections from) American 
Literature (with Ellen M. Hutchinson, xi vols., 1888-1890); a 
Victorian Anthology (1895); and an American Anthology, jySy- 
i 8 gg (1900); the two last-named volumes being ancill^ to a 
detailed and comprdiensive critical study in prose of the whole 
body of English poetiy from 1837, and of American poetiy of the 
19th century. This study appeared in separate chapters in 
Scribner^ s Monthly or the Cefitwry Magadne, and was reissued, 
with eidargements, in the volumes entitled Victorian Poets (1875 i 
continued to the Jubilee year in the edition of 1887) and Poets 
of America (1885), the two works foming the most symmetrical 
body of literary citidsm yet published in the United States, 
Their value is increased by the treatise on The Nature and 
Elements of Poetry {Boston, i89a)7-originally delivered in the 
form of lectures at Johns Hopkins University--a work of 
great critiad insight as well as technical knowledge.* He 
died in New York on the i8th of January 1908, after enioying 
for fifty years the hipest reputation in the literary life of 
America. 

STEEL, FLORA ANNIE (1847- )> English writer, was 

bom on the 2nd of April 1847, the daughter of George Webster. 
In 1867 ^e married an Indmn dyiBah, and for the next twenty- 
two years lived in India, chiefly in the Punjab, with which most 
of Bier bool^ are connected; hw interest in the education of 
women, as an inspectress of schools, gave her a special msi^t 
into native life arid character, Jome of her best work Is wn- 
tain^ in two collections of short stories 5 From the Fiee Rivers 
(1893) and Tates from the Pkmfdb (1894); while her most 
amTOloiis effort' whs her noVel, On Ike face of the Waters (1896), 
describing iridddhts of the Indian Mutiny. She also wrote 
a popuhir hirtoiy of India. Later works are In the Permanent 
Niyij897), Voitbs in the 'Nigkt '{i^), The Hosts of the Lord 
(1900), In m GuardiiensMp if God (1903), A Sovereign Remedy 
{t^iy V .. . .V 

STEEL UONSTliUCTlON. The use of steel constmction m 
the' erection ‘of ^kige bbiMings is the natural consequence of 
the (ionditMs ittipo^ upen dwrtere of property ly^ witlwn 
sfeibhs bf lar^ecnifeg, and the mbit of the mtroduetton of new 
matetia"^ and Apart from the aesthetic Oonsideimtions 

to WWeh hasf liefth dne the fcioiistroction of ^ires,' towers, 


domes, high roofs, &c., the form and height oi buildings have 
always been largely controlled by a practical consideration of 
their value for personal use or rmtal. The erst of buddings 
of the same class and finish is in direct proportion to their cubic 
contents, and each cubic foot constnicted is commercially 
unprofitable which does not do its part in paying interest on 
the capital invested. Until the latter half of the 19th century, 
tliese considerations practically limited the height of buildings 
on city streets to five or six storeys. The manufacture of the 
wroug^t-iron “ I ” beam in 1855 made cheaper fire-proof con- 
struction possible, and, with t& introduction of passenger lifts 
(see Elevators; Lifts or Hoists) about ten years later, led 
to the erection of buildings to be used as hot^, fiats, offices, 
factories, and for other commercial purposes, containing 
many more storeys than had formerly been found profitable. 
The practical limit of hei^t was reached when the sectional 
area of the masonry of the piers of the exterior walls in the lower 
storey had to be inade so great, in order to support safely the 
weight of the dead load of the w;^ and floors and the accidental 
load imposed upon the latter in use, as to affect seriously the 
>^ue of the lower storeys on account of the loss of light and 
floor space. Tliis limit was found to be about ten storeys. 
Various devices were successively made to reduce the siae of the 
exterior piers. In 1881 the walls of a very Iwge courtyaid^were 
constructed by building a brac^ cage of iron and filling the 
panels with masoniy, a system of construction which had been 
used in the early part of the century for a tall shot-tower erected 
in the city of New York Sub^quently several buildings were 
erected in which the entire wei^t of the floors md roofs was 
carried by a system of metal cc^mns placed against the inner 
surface of the exterior walls. The walls thus supported no 
load but their own weight, and were tied to ^ inner cage formed 

the widl columns, interior columns, girders, and floors by 
anchors arranged to provide for the sh rink age of masonry in 
drying out which always occurs to a greater or less extent. By 
the use of this form of construction buildings were carried to 
the l^ight of eighteen or nmeteen storeys. 

Jioa or steel as a substitute for wood for cons^ctive puipos^ 
was long thought to be fire-proof or fire-resisting because it is 
mcombustible, and for this reason it has not only replaced wood 
in many features of building construction but is also used as a 
substitute for masoniy. In time, howevCT, it was realized 
that iron by itself is not fire-prwf , but requires to be jirotected 
by means of fire-resisting coverings; but as soon as satisfactory 
forms of these were invented their development progressed hand 
in hand with that of iron and steel forms and combinations. 

Buildings in iteel are either of skeleton or ** cage ” con- 
struction. These terms may bedded as foUovra : In “ skeleton ” 
construction the columns and girders are built without proper 
or adequate inter-connexion and would not be aU e to cany the 
required weights without the support afforded bv the walls; 
or, as in more recent construction, the walls are sdf-supw)rting 
and the ether, pprtioiis of the building are carried on the 
skeleton steelwork ** Cage construetkm consists of a com- 
plete and wdi-eonnected framework of iron ox steel capable 

canying not only the floors but the walls, roof, and every 
other part of the building, and efficiently construefed wi^ 
wind braciag to secure its ^ independent safety under aH oondi- 
tbns of loa^, and exposure, all loads being fransinitted to 
ground throng CoJuinns predetermined points. In America 
under this system the walls can be built independently from any 
level (see fig. 4),^ but in En^d the requirements of the buttdu^ 
acts as to ^ thickness of walls prev^^ the general use of this 
form of construction. , , 

Skeleton construction is defined by the Chicago, budding 
ordinance as loUows: — 

“ The term * ekeleton oonstructioii ' shall ap^y to all.baffd^s 
wherein all external and internal loads and *r© tMsni^ed 
from the top. of the building to the foundstions by a skeleton or 
framiework of me^. In such metal framework the beams 
girdeils thatl be riveted to each other at thrir teipec^ jjmetam 
points.' If^lhoraiiiadeofrel]ediKmorsteelareW,thend^ 
pi^ ahall be riyeted to each other and fhe, peams and girders 
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TeBting upon them sham liave rhreted or bolted connesionB to unite 
them wiu the pillar. If cast-iron pilUurs are used, ea^ successive 
piUar shall be oolted to the one below it by at least four bolts not 
less than three-fourths of an inch in diameter, and the beams and 
girders shall be bolted to the pillars. At each line of floor- or roof- 
oeams, lateral connexion b^een the ends of the beams and 
girders shall be made by passing wrought-iron or steel straps across 
or through the cast-iron column, in such a manner as to rigidly 
connect ^ beams and girders with eadi other on the direction of 
their lenrth. These straps shall be made of wrought^ron or steel, 
and shall be riveted or bolted to the flanges or to the webs of the 
beams or girders. 

V If buildings are made fire-proof entirely, and have skeleton 
construction so designed that their enclosing walls do not carry 
the weight of the floors or roof, then their walls shall be not less 
than twelve inches in thickness; and provided, also, that such 
walls shall be thoroughly anchor^ to the iron skeleton, and pro- 
vided. also. that, whether the weight of sudi waUs rests upon beams 
or pillars, such beams or pillars must be made strong enough in 
each storey to carry the weight of wall resting upon them without 
reliance upon the walls below them. All partitions must be of 
incombusuble material'* 


With the introduction of cheap structural sted^ steel cage 
construction came rapidly into use. The dimensions of the 
exterjor piera Ceased to control tk© height of the 
V**lt^*^ buflding, which was limited alone by the possibilily 
riM. securing adequate foundations, and by a considera- 

tion of the amount of floor space which could be 
devoted without too great loss to a system of passenger lifts 
of su^ent capacity to afford speedy access to all parts of the 
bcilding. The advantages that led to the vety rapid intro* 
duction of this s^^stem were not only the power of greatly reducing 
the size of the piers, but the enormous racility afforded for quick 
construction, the small amount of materuds relatively used 
and the proportionately small load upon the foundations, and 
the &ct that as the walls are supports at each storey directly 
from the cage, the masonry can be begun at any storey indepen* 
dently of the masonry below it. It is h disadvantage of the system 
that defects of proportion, material, or worlo^ship, which 
would be of less moment in an old-fashioned construction, may 
become an element of danger in building with the steel cage, 
while the possibility of securing a permanent protection of ^ 
pi^ of the cgge from corrosion is a most serious oonsideration. 
The safety of the structure depends upon the preservation of the 
absolute integrity of the ca^. It must not only be strong 
enou^ to sustain all possible vertical loads, but it must be 
sufficiently rigid to resist without deformation or wes^ening 
all latextil disturbing forces, the principal of which are the pres- 
sure of ^d, the possible sway of moving crowds or moving 
machinery, and the ^bration of the earth from the passam of 
l^ed vans and trolleys, and slight earthquaifees whi&at &ies 
visit almost ail localities. In Imildings wide in proportion to 
theit heij^t it is the ordinaiy practice to make tne floors suf* 
flciently rigid to transfer the lateral strains to the walls, and to 
brace wall framings to resist them. In buildings of small 
width in proportion to their height this method of eecurii^ 
rigidity is generally found to be inadequate, and the frame is 
also braced at 'ri^ht angles to the outer Walls to take up the 
strains direct^, jb each case afistnuns arb carefully computed, 
the bracing is accomplished by the introduction at (he angles 
df the columns and .girders or beams of g«i8set plates or Imee 
braces, or by diagonal straps c^ rods properly attached by rivet 
or pra conneidons. All protions of the frame are united by hot 
rivets bf mild sted or wrotight inm, care being taken that the 
sum of sectionai areas bf rivets affords in each case a 
sufficient amount of for the sole transfor of the stresses. 
The greatest care should be taken to see that all rivet hoks 
are accuratehr; punched, and if necessaiy that they are rhymed 
so that each iTOt will mwe its full value. 

For the proper and successful erection of the frame much 
depends u^n an aerate alignment of the column bases. 
Thm should be properly tested as to position and level. The 
bases are either grouted with cement, or bolted ^ the founda- 
tions, but vhere cast column basesr^st on snasonzy piers or 
feltings bngr considerable grouting is not advisable. The only 
groutu^ that should be perimtted in tall buildings would be in 


levelling up the tops of the conoete lootangs to receive the 
masonry courses, or in a very thin layer between the column 
pedestal and the masonry bed. The cap stones should always 
be brought to the most accurate bed possible, with grouting 
used as a thin cement and not as a backer. Accurate redressing 
of the cap stones after setting is much to be preferred. 

All riveting and punching of the steel members is done at the 
shop, whexe ^o they receive the usual coat of oil or paint. This 
leaves the ^sembling and field riveting to be done on the ground, 
together with the adjustment of the lateral or wind-bracmg, the 
placing of tie rods and the field painting. *■ 

Aft^ erection the steelwork should receive one or two coats 
of paint; two coats are to be recommended, in whub case 
they should be of different colours. Red lead 
is best for the priming coat and oxide pmt for the 
finishing coat. In German specifications it is cemsiaa. 
required that the steelwork should first receive a 
coat of boiled linseed oil, in order that the red lead coating 
should be more coherent with the steel. 

Steeiw(»rk that has to come in contact with bridework or 
concrete should not be painted, but should receive a wash of 
cement as the brickwork or concrete-work proceeds. The 
steelwork which is exposed to the weather should be painted 
about every three years, but when it is under cover an mterval 
of five years may elapse. 

To secure painting of permanent value a clean scaleless and 
rustless surface is first necessary. Steel plates and shapes, 
when delivered from he rolls which form &em to the cooling 
beds, are largely covered with scales, which, adhering only 
partially to the surface, offer the intervening o^s or joints as 
vulnerable points for rust. After being rolled, structural steel 
is stored or handled out of doors for a varying period both at the 
mill and then again at the shop before ^e building is started. 
This period of open-air exposure allows the pr'^cess of rust to 
Start under the scales. If the rust so covered up has not begun 
to pit the iron the dianoes are that it will do no harm ; but, if it 
is already well developed and of some thickness, it will have 
enough oxidizing agents in its pores to develop more oxide, and 
to swell up and crack the paint. The first requirement, therefore , 
for efficient painting is the careful removal of ah mill-scale, rust, 
grease, or foreign substance, before even the priming epat is 
applied. It is agraed that the first step in the preservation 
of metal-work against deterioration or corrosion is the obtaining 
of absolute cleanness of metal before the application of paint 
or oil. 

The follofwing are the tequirements of the New York building 
law in regard to the protection cl inm or steelwork against 
Cirrosion, &c. : — 

** All structural znetal-work shall be cleaned of all scale, dirt and 
rust, and be thoroughly coated with one coat of paint. Castdron 
colunms shall not be panted until after inspection by the Depart- 
ment of Buildings, where surfaces in^slvetpil work conm in con- 
tact they shall be painted before assembling. After erection all 
work shall be paint«$d with at least one additional c6a,t. All iron 
or steel used under water shall be entlosed with concrete;'* 

if' , 

The Chicago ordinance makes no mention of , paint or opatfing 
to prevent rust in metal framework. T1^ l^ndop Buil^g 
Acts do not set out any special requirwBOtS, but suggestions 
have been made at the Royal Institution of Britjgh Architects 
for the regulation of skeleton buiklmgB and they drawn up 
upon a more scientific basis than the talk of the eo^ting acts. 

In transferring theloads from the eokunn badei to the bottom 
of the foo^gs (he greatest cate must be taken in nU systems 
of construction that the stresses throughout at no , ^ 

point exceed the safe limits of stress for the.^variqus 
materials used. Steel is generally used for odunms in preference 
to cast iron, because it affords greater ^rility 'to securing 
satisfactory connexions^ because its defects af qualii^ or work* 
manship are more surely detected by careful test and mspectaon, 
and because, on aooOimt of its supmor elasticity and duc^ty, 
its fibre is 1^ liable to fracture from slight deformatums. It 
iiused in pcefetence to wroo^t iron oniiooouoft of to lesser cost. 
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CDlumns are generally built of riveted work of eedbais^ channels^ 
angles, plates, or lattice, of such form as will make the simplest 
and most easily constructed framing in the particular position 
in which the column is placed. The columns are sometimes run 
through two o» more storeys and arranged to break joints at 
the different floors. In buildings to be used as offices, hotels, 
apartments, &t., it is usual in establishing the loads for the 
purpose of computation to assume that the columns carrying 
the roof and the upper storey will be called upon to sustain 
the full dead load due to material and the maximum computed 
variable load, but it is customary to reduce the variable loads 
at the rate of about 5 % storey by storey towards the base, until 
a minimum of about 20 % of the entire variable load is reached, 
for it is evidently impossible that the building can be loaded by a 
densely>packed movmg crowd in all of its storeys simultaneously. 
In the case of factories and buildings used for storage purposes 
the maximum vmable load which can be impeded for any 
serious length of time on each floor must be used without reduc- 
tion in computing the loads of the lower column, and proper 
allowances must he made for vibrating loads. In the case of 
very tall e7q)osed buildmgs of small depth, the vertical load 
on the columns due to wind pressure in the oj^posite side of the 
building must be computed and allowed for, and in case the lower 
columns are without mteral support their bending moment must 
be sufficient to resist the lateral pressure due to wind and 
eccentricity of loading. In computing the column sections a 
proper allowance must be inade for any eccentricity of loadmg. 
It IS usual to limit the height of sections of columns without 
lateral support to 30 diameters, and to limit the maximum fibre 
stress to 12,000 lb per scj. in. The sectional areas are oom« 
putedbytheuseof the oidmery formulae for columns and struts. 

The standard sections in use are numerous and varied, and 
from time to time a steel user has occasion to design a new 
steel shape because no existing section is suitable. The experi- 
ments given by Professor Burr indicate that a closed column 
is stronger than an open one, but practice does not always sup- 
port theoty, and many other questions besides mere form arise 
m connexion with the choice of a section; special considerations 
in the use of columns in buildings sometimes call for a form very 
different from the circular section, and such include the transfer 
of loads to the centre of the section, the maximum efficiency under 
loading, and the requirements for pipe space around or included 
in the column form. Lattice bars, fillers, brackets, add 
just so much more weight without increasing the section, and 
must be allowed for; the method of riveting tlm sections together 
must also be taken into account. 

Forgirders of small spans'* I ’’beams or channels me generally 
used, but for greater spans girders are built of riveted work 
in &e form of boxes with top and bottom plates, 
a/rtfers. plates, and angles with proper stiffening bars 

on the side plates, or " I’s,” or lattice, or other forms of truss 
work. In girders and beams the maximum fibre stress is 
usually limited to z6,ooo Ib. ’ In^ very short g^em^ the shear' 
must ht computed, and in long girdera the deflexion, pai^cularly 
the flexure from the variable 1^, since a flexure of more than 
the leng^ is liable to crack the plastering oiE the ceilings 
carried^ by the girders. The same necessity, for computing 
shear and flexure applies to the floor beams. The floors between 
the girders are constructed of ** I ’’ beams, ipaced ^nerally 
a Wt 5 ft between centres; thek ends are usually framed to 
fit thetorm *ithe girders, and rest rither upon th* lower 
flanges, or upon seats fonned of angles riveted to their kebs, 
being secured to them by a pair of angles at each end of the 
beam riveted to its web and to the wco of the girder; Some- 
times the beams rest upon the girders, and are nveted through 
the flanges to it; in ^is case the al>uttixtt ends of beams are 
spliced ’by scarf plates placed on each sioe 'Of the webs and 
secured by rivets; smlar construction is fdlowed for flat 
roofs^ the grades bemg generally formed in the girder and beam 
construction, and a flat ceiling secured by hangng from them, 
with ited straps, a light tier ol oeiling beams. <The 'door beams 
are tied laterally by tods in continuous lines placed at or above 


their neutral axis. It is usual in both girders and beams to 
provide not only for the safe support of the greatest jpoi^sible 
distributed load, but for the greatest weight, such as that of a 
safe or other heavy piece of furniture which may be moved 
over the floor at its weakest points, the centres of the girders 
and beams. It must always be borne in mind that the formulae 
for the ultimate strength of the " I ” beams only hold good 
when the upper chord or flange is supported laterally. 

Considerable improvement has been made in the ^ign of 
rolled steel shapes; for example the rolling of a z6-in. joist was 
formerly deemed a remarkable achievement, though now there 
are several works producing 24-in. joists with flanges 7 and 
7i in, wide. The Broad Flwge Differdange Beams are daimed 
by the manufacturers to be stronger and to minimiae weight 
for use as girders; they are xnade m twenty-one different sizes 
with ffanges from 8| to la in. wide. 

The introduction of steel construction has simplified many 
details of architectural treatment, such as projectians lor 
cornices, bay windows and galleries. These may be supported by 
bra^et-angles attadied to the columns with asystem of anchors 
to tie them back; the material must be carried in such a manner 
as to make it independent of the general structure, and must 
be constructed as light as possible. If the supporting member 
is a floor beam or girder the girder tibould be ngidty connected 
to the floor system to prevent any twisting due to the weight of 
the projection. 

The arrangement of the building and floor flramingB is in a 
great measure governed by tiie si&itecturiil ^ect sought and 
by the arrangement and proper planximg of the piomn, 
interior according to the intend^ uses; the.positums 
of columns, girders and floor tbeams are usually the result of 
particular lequketnents, and tihless coniplicated and expensive 
framix^ is, to be expected the distance between columns must 
be k^ within the limits of simple .girder construction. The 
position of the columns having been determined, the girders 
must next be located; these serve to support the floor beams 
which transfer the loads direct to the colunms, and also to brace 
the columns during erection. The spacing, or distance from 
centrfe to centre of the floor beams, will depend upon the type 
of fire-proof flooring employed; it also depends to a considerable 
extent upon the amount and character of the floor load ^d the 
length of span. If the loads to be carried are largely stationary, 
and if the span is small, the floor joists can be readily propor- 
tioned by means of tables given in the handbooks issued by 
many steel companies. The distance between joists should be 
limited to 5 or 6 ft; horizontal bracing by means of diagcml 
rods is somriimes tuM, but should be avoided. The following 
are the usual assumptions made in good ^tioe for super- 
imposed loads 

Floompf dwellings and offiom . • • # 70 Ih per sq. ft. 

„ „ ohurchee.theatrracmdhau^poms Z23 „ „ «, „ 

„ ^warehOtaeS . . . . : . • sooipajto „ 

„ ,, htosyy maeihineiy ; , . . „ „ „ 

lira relation between the velodt^ of wmit, an 4 thff pra^re 
exerted npem surfaces must be considered in steel <Wtruction, 
and designers differ in regard to the forces, to be ^ 
rraktedi^ the material to lo used. Every building 2 ^^. 
offers its own. peculiar oondition; the height, widtiv ; 
shape and .rituation,;(d thS: stivcture,^ character of the 
ei^msing walls; wtHdetenDine.itheMamount of wind pressure to 
be provided against, and the internal appearance and the fi- 
ning of the various floors will Jaxge^.id^uence the manner in 
which the bracing is to be treated, thm m many and varkid 
forms of bradx%, each designer^optmg metho^ peculiar tojris 
own ideas. One form consists* of adpustabtei diagon^ tuds or 
bars, fastencid to tbe bedumns in the buildi^lr.: these 

diagonals may run through one floor and attarfM:^to the 
columnftvat Ae floor abov^> Another form k jknown: fs poctM 
braemg; tiiis is usually braced between adjfurnit ophp^ 
balls or passage-ways and extends from the; loui^tio^ up 
from flck)r to floor to such a height that the stsbiUty dt the 
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i)uildinpf itself is s^fficient to resist the assumed wind pressure. 
In general, if the building is square or nearly so wnd-bracing 
should be placed dose to the comers. In case neither of the 
above methods can be applied, brackets should be used at eadi 
door level or a continuous deep beam or girder carried all amund 
the building. Some architects depend solely upon partitions, 
and a building with a well-constructed iron frame should be 
safe if provided with brick partitions or if the exterior of the 
iron framework is covered with well-built masonry of sufficient 
thickness. 

Truss rods, portals, or lattice or plate girders constitute 
the more definite typ^ of wind-bracing ordinarily employed; 
the bracing must reach to some soUd connexion at the ^ound. 
The greatest wind pessure to which a building is subjected 
is that from a horizontal wind. The maximum pressure is 
not uniform from the ground level to the roof but is greatest 
at the centre; it is diminished near the ground level by 
frictional resistance of the ground, and at tlie eaves by the ^dip 
formed by the air escaping over the roof. The change in 
direction of the air when striking a flat such as the side 

of a building will form a cushion to dimmish the eflects of 
impulses and shocks from local gusts. 

The building laws of the city of New York require the 
following provisions as regards wind forces : — 

** AH structures exposed to wind dxall be designed to resist a 
horizontal wind pressure of thirty pounds for every square foot 
of sudaoe tiius exposed, from the ground to the top of the same, 
including roof, in any direcdun. m no case diall the overturning 
moment due to wind pressure exceed seventy-five per centum of 
the moment of stability of the atructure. In all structures exposed 
to wind, if the resisting moments of the ordinary material of 
construction, such as masonry, partitions, floors and connexions, 
are not aufi^ent to redat the moment of distortion due to wind 
pressure, taken in any direction on ai^ part of the structure, ad- 
mdonal bracing shall be introduced sufficient to make up the differ- 
ence in the moments. In calculations for wind pressures, the 
working stresses set forth In the code may be increased by fifty 
per centum. In buildings under one hundred feet ir. height, pro- 
vided the height does not exceed four times the average width of 
the base, the vdnd pressure may be disregarded.** 

j The steel used throughout the entire structure should be 
subjected to the most thorough diemical and mechanical tests 
and inspection, first at the mill and subsequently at 
jhe fabricating shops and the building, to ensure that 
it shall not contain more than o*o8 % of phosphorus 
or o*o6 % su^hur, that it shall have an ultimate strength 
of between 60,000 and 70,000 tt) per sji. in,, with an elastic 
lunit of not less than 35,0001b per sq. m., emd an elongation 
before fraetjure of not less than 25 % in 3 in. of length, and 
that a piece pf the material may 1^ bent cold 180'^ over a mandril 
equal to the thickness of the piece tested without fracture of 
the fibre on the outside of the bend. At least two pieces are 
tf^en from eaipt melt or blow at the mill, and are stamped or 
marked, and all the various s^ons rolM from the melt or 
blow are required to bear a similar stanip or mark for identifica- 
tion. All j&ished material is carefully examined to see that it 
possesses a Smooth sutface, and that it is free from cracks, 
seams, and other defect, and that it is true to section throughout. 
Rivets are either Of wrought iron or of extra soft steel, with 
00 ultimate tensile •stren^h of 55,000 lb per sq, in. The 
material raiist be sufficiently ten^ to bend cold rSo^ flat on 
itse1^without sign of fracture^ Ine greatest care is taken that 
no stejpl is left in a brittle condition >7 heat^ and cooling 
Without proper annealings AH abutting joints in riveted work 
are feu^ to exact len^hs and absolutely at right angles to 
the axis of the piece, and are spliced by s^ plates of prqper 
dimensions Udei^ately secured by rivets. The work should 
be s6 accurate that no packmg pieces are necessary. If the 
conditions ate such that a packing or filling piece must be used, 
tKe end of mie pieoh is cut to a new and true surface, and the 
HHblg piece is planed to fill the sp^e accurately. Where cast 
^ iron » Used it mnst be^f tough gr^ iron free £romdefects< In 
'teeing it pieces 14* in. Icing ai^ i in. square are casrt from eaich 
abd^ S^ppoit^ oh Messt knife edges spaced is in* apart; 


under a load in the centre of the piece of 2500 lb the deflexion 
must not exceed ^ in. 

The fillmg between the girders and floor beams consists 
of segmental arches of brick, segmental or flat arclies of porous 
(sawdust) terra-cotta, or hard-burned hollow terra- phot^iUttiig 
cotta voussoirs, or various patented forms of con- mud 
Crete floors containing ties or supports of steel or PftiUon^ 
iron. In all cases it is customary to flll on top of the arches with 
a strong Portland cement concrete to a uniform level, generally 
the top of the deepest beam ; the floor fillmg is constoicted and 
carried to this level immediately upon the completion of* each 
tier of beams, for the purpose not only of stiffening frame 
laterally, and of adding to its stability by the imposition of a 
static load, but also to afford constantly safe and strong working 
platforms at regular and convenient intervals for use throughout 
the entire period of the construction. In cases in which the 
lateral rigidity of the floors is depended upon to transfer the 
horizontw strains to tlie exterior walls which are framed to 
resist them, no form of floor construction should be used which 
is not laterally strong and rigid. With very rapid building, 
no method of construction of floors f urrings, or partitions should 
be adopted whidi will not dry out with ^eat speed. In flat 
forms of masonry floor construction the level of its bottom 
is placed somewhat- below the bottom of the ** I ** beams and 
girders, so that when it is plastered a contmuous surface of at 
least an inch of mortar will form a fire-proof protection for the 
lower flanges of the beams and girders. Where the width of the 
flange is considerable it is first covered with metal lath secured 
to file under side of the floor masonry. Girders projecting 
below the floor are usually encased in from z to 2 m. of fire- 
proof material, 2 or 4 in. of which is also put on all columns. 
Such fire-proof coverings, and also interior partitions, are com- 
posed of hollow, hard-burned terra-cotta blocks, of porous 
(sawdust) terra-cotta, or various plastic compositions applied 
to metallic lath, many of which are patented both as to material 
and method of application. The most simple test for the 
value of a system of fire-proof coverings, and of partitions and 
furrings, is to erect a lar^ sample of the work and to subject 
it alternately to the contmued action of an intensely hot fl^e 
which is allowed to impinge upon it, and to a stream of cold 
water directed upon it from the ordinary service nozzle of a 
steam fire engine. It i? important in all fire-proofing of columns 
and girders, and in all floor construction, furring and partitions, 
that there shall be no continuous voids, either vertical or 
horizontal, whidi may possibly serve as flues for the spread 
of heat or flame in case of fire. All furrings and partitions 
must be started on the solid masonry of the fle^ to prevent the 
possible passage of fire from the room in which it may occur. 
The failure to make this provision has been the cause of very 
serious losses in buildings which were supposed to be fire-proof. 

Seed construction possesses great advantages in time required 
for erection. When once thr site is dear^ and the founda- 
tions propped and set, work can be pushed on the fianMad 
walls at different storeys at one and the same time, Coital 
and often main cornices and filUng-tn Work are Bnetioa, 
fixed before special details am ornamentation. In the 
Commercial Cabfe Building, New York, seven complete tiers 
agg^egatii^ 7000 tons Were erected in nine weeks^ In the 
Unity BuiUing, Chicago, of seventeen stores, the metal frame- 
work from basement columns to finished roof was accomplished 
in nine weeks. In the Fisher Building, Chicago, the entire 
sted skdeton above the first floor, nineteen storeys and attic, 
was erected in twenty-six days. 

Owing to the low price of stad it is possible to make a sted 
column of equivalent strength cheaper than one in cast iron. 
The question of cost is pordj^ a commercial on^ but the cost 
of the raw material will practically never dietermine the relative 
cost between various forms, as the expense of manufacture 
and the detail and dujjdication of mendxais wiU a& influence 
the ultimate cost to a much greater extent than the mmple 
cost of the {dm materials, Thest^lworklqr.a hufldiiilgcf a^ 
omslderable ate is almost invariably rofiec} to order« 
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] ir.. I. -Till-: MOKNINC. POST BUILDINCi, LONDON. 

M('\vt‘s Davis, Architects. Waring; White Duildin^ ('o. Jdd., Contractors. 



3'ir.. 2. THK FLAT IKON BUILDINC., NKW YORK CITY. 

!’>. D. I'urnham S: Co., Architects. ' G.‘o. A. hullcr Co., Contractors. 
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Steel conatnictiott and the rapid development of engineering 
practice has affected not only the erection of tall buildings, 
but has also juxidtlced improvement in the erection 
BoriiSL*. factory and workshop premises. Modern work 
shops* consist of wider buildings of greater height 
with plenty of roof-light, efficient ventilation and artificial 
heatup, and as the heavy loads can be carried by the reinforcing 
material, heavy walls become unnecessary. Gradually, therefore, 
the modern steel-framed factory has been evolved, capable of 
suppe^ing all the loads, the outer walls being required only 
for protection against weather. Light steel roof trusses have 
replaced the timber trusses and with the columns form a rigid 
framework to resist the structural and wind loads as well as those 
from the cranes and shafting. 

In Germany skeleton steel-framed factory buildings may be 
erected with half brick (12 cm.), with a restriction that when 
such buildings are abutting or are in the immediate neighbour- 
hood, i,e. within 20 ft. of a neighbouring building, the outside 
walls on the sides affected shall be full brick (25 cm.). 

The permissible height to which a building may be erected 
on the continent of Europe depends largely on the breadth of the 
road on which such buildings are situated. As a rule it is not 
permissible to erect a builmng wider than the road, measured 
from building line to building line. 

In American practice the use of steel in buildings of ten or more 
storeys, or in manufacturing plant where the floor loads are 
heavy and frequently “ live ” in the sense of causing vibration, 
has led to more careful specifications as to the quality of mate- 
rials and character of workmanship, and it is the custom of 
the leading architects to have the structural frame inspected 
and tested during manufacture at the foundries, rolling-mills 
and shops by a firm of engineers making a speciality of such 
inspections. 

The illustratiorts (sec Plates I. and 11 .) will give a good idea 
of the general construction as now carried out in England and 
America. 

Authorities.— See Birkmore, The Planning and Construction of 
High Office Bi4ildings ; Farnworth, Consiruetional Steel Worh ; 
J. K. Frietag, Architectural Engineering; Kitchin, Steel Mill Build- \ 
tngs; Carnegie Steel Company's Pocket Companion; Pencoyd Iron \ 
Works Handbook. (J Bt.) | 

STEELE, ANNE (1717-1778), English hymn writer, was bom at 
Broughton, Hampshire, in 1717. The drowning of her betrothed 
a few hours before the time fixed for her marriage deeply 
affected an otherwise quiet life, and her hymns rather emphasize 
the less optimistic phws of Christian experience. In 1760 
she published Poertis on Subjects Chiefly Devotional under the 
name “ Theodosia,” and her complete works (144 hymns, 34 
metrical psalms and 50 moral poems) appeared in one volume in 
London (1863). She was a Baptist, and her hymns are much 
used by members of that communion, though some of them, 
e.g. “ Father of mercies, in Thy word,” have found their way 
into the collections of other Qiurches. She has been called 
the Frances Ridley Havergal of the i8th century. 

STEELE, SIR RICHARD (1672-1729), English man of letters 
in the reign of Queen Anne, is inseparably associate in the 
history of literature with his personal friend Addison. He 
cannot be said to have lost in reputation by the partnership, 
because he was inferior to Addison in purely literwy gift, and 
it is Addison’s literary genius that has floated their joint work 
above merely joumahstic celebrity; but the advantage >Pira5 not 
all on StedeS side, inasmuch as his more brilliant coadjutor has 
usurped not a little of the merit rightly due to him. Steele’s 
often-quoted geherous acknowledgment of Addison’s services in 
the ra/Zer has proved true in a somewhat difwUnt#eiise from that 
intended by the writer : " I fared like a distressed prince who 
calls in a powerful neighbour to his fud; I was undone by my 
auxiliary; When I had once cdDed him in I could not subsist 
witfiout dependence ooi him.” The truth is that in this happy 
allianUe the one was the complement of the other; and the 
balance Uf mutual advantage was much more nearly even than 
Rieelhdaiinedinr posterhy has generally aHowed. 


The famous literary pair were bom in the same year. Bteele, 
the senior by less than two months, was baptized on the i2lh 
of March 1672 in Dublin. His father, also Richard Steele, 
was an attorney. He died beforu his son had reached his sixth 
year, but the boy found a protector in his maternal uncle, 
Henry Gascoigne, secretary and confidential agent to two 
successive dukes of Ormond. Through his influence he was 
nominated to the Charterhouse in 1684, and there first met with 
Addison. Five years afterwards he proceeded to Christ ( hutch, 
Oxford, and was a postmaster at Merton when Addison was a 
demy at Magdalen. Their schoolboy friendship was continued 
at the university, and probably helped to give a more serious 
turn to Steele’s mind than his natural temperament would have 
taken under different companion.ship. Addison’s father also 
took an interest in the warm-hearted young Irishman; bat their 
combined influence did not steady him sufficiently to keep his 
impulses within the lines of a regular career; without Waiting 
for a degree he volunteered into the army, and served for some 
time as a cadet “ under the command of the unfortunate duke 
of Ormond ” (i.<?. the first duke’s grandson, who was attainted 
in 1715). This escapade was made without his uncle’s consent, 
and cost him, according to his own account, ** the succession 
to a very good estate in the county of Wexford in Ireland.” 
Still, he did not lack advancement in the profession he had 
chosen. A poem on the funeral of Queen Mary (1695), dedicated 
to Lord Cutts, colonel of the Coldstream Guards, brought him 
under the notice of that nobleman, who took the gentleman 
trooper into his household as a ‘Secretary, made him an office in 
his own regiment, and ultimately procured for him a captaincy 
in Lord Lucas’s regiment of foot. His name was noted for 
promotion by King William, but the king’s death took place 
before anything had been done for Captain Steele. A duel 
which he fought with Captain Kelly in Hyde Park in 1700, and in 
which he wounded his antagonist dangerously, inspired him with 
the dislike of the practice that he showed to the end of his life, 
Steele probably owed the king’s favour to a timely reference 
to his majesty in The Christian Hero, his first prose treatise, 
published in April 1701. The “teformation of manners” 
was a* cherished purpose with King William and his consort, 
which they tried to effect by proclamation and act of parliament; 
and a sensible well-written treatise, deploring the irregularity 
of the military character, and seeking to prove by examples— 
the king himself among the number — ” that no principles but 
those of religion are sufficient to make a great man,” was sure 
of attention. complained, that the reception of The 

Christian Hero by his comrades was not so respectful; they 
persisted in trying him by his own standard, and would not pass 
‘‘ the least levity in his words and actions ” without protest. 
His uneasiness under the ridicule of his irreverent comrades 
had a curious result : it moved him to write a comedy. ” It 
was now incumbent upon him,” he says, to enliven his char- 
acter, for which reason he writ the comedy called The Funeral.** 
Although, however, it was Steele’s express purpose to fre6 his 
character from the reproach of solemn dullness, and prove that 
he could write as smartly as another, he ^wed greater respect 
for decency than had for some time been the fashion ^ 
stage. The purpose, afterwards more fully dfected in his 
famous periodicals, of reconciling' wit, good humour and go(^ 
breeding with virtuous conduct was alreacfy delibetately in 
Steele’s mind when he wrote his first cximedy. It waa^produced 
and published in x 701, and received on the sta^ with favoUTi 
In his next comedy. The Lying Lover; or, the Ladies* Friendship^ 
based on ComeiHe’s Men/ewr, produced two yeafa afterwards, 
in December 1703, Steele’s moral purpose Ms directly avowed, 
and the play, according to his own statement, was danmed 
for its piety The Tender Husbimd^ exk ^itBXiQfL Of MOlidre^s 
Sicilien, produced eighteen months fat# (iri April i7Q5)^>tllotijgh 
not less pui^ln tone, was more successful; in this pfa^ he^gave 
unmistakable evidence of hjs happy genius for concetvfag and 
embodying humorous types of icharacter, puttings Ihe Sta^e 
the patents or graiidparn«ts of Squwe Western, Toby ’Lumidtin 
and L3^a Languish. It* Was saveotemi ytam befaia Steele 
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again tried his fortune on the stege with The Conscious Lovers, 
the best and most successful of his comedies^ produced in 
December 1722. 

Meanwhile the gallant captain had turned aside to another 
kind of literary work, in which, with the assistance of his friend 
Addison, he obtaihed a more enduring reputation. There never 
was a time when literary talent was so much sought after and 
rewarded by statesmen. Addison had already been waited 
on in ** his humble lodgings in the Haymarket/’ and advanced 
to office, when his friend the successful dramatist was appointed 
to the office of gizetteer. This was in April or May 1707. It 
was Steele’s first connexion with journalism. The periodical 
was at that time taking the place of the pamphlet as an instru- 
ment for working on public opinion. The Gazette gave little 
opening for the play of Steele’s lively pen, his main duty, as 
he says, having been to “ keep the paper very innocent and very 
insipid but the position made him familiar with the new field 
of enterprise in which his inventive mind soon discerned materials 
for a project of his own. The Toiler made its first appearance 
on the 12th of April 1709. It was partly a newspaper, a 
journal of politics and society, published three times a week. 
Steele’s position as gazetteer furnished him with special advan- 
tages for political news, and as a popular frequenter of coffee- 
houses he was at no loss for social gossip. But Steele not only 
retailed and commented on social news, a function in which he 
had been anticipated by Defoe and others; he also gradually 
introduced into the Toiler as a special feature essays on general 
questions of manners and morality. It is not strictly true that 
Steele was the inventor of the English “ essay ’’—there were 
essayists before the i8th century, notably Cowley and Temple; 
but he was the first to use the essay for periodical purposes, and 
he and Addison together developed a distinct species, to which 
they gave a permanent character, and in which they had 
many imitatore. As a humbler motive for this fortunate 
venture Steele had the pinch of impecuniosity, due rather to 
excess of expenditure than to smallness of income. He had 
£300 a year from his gazetteership (paying a tax of £45), £100 as 
gentleman waiter to Prince George, £850 from the Barbadces 
estates of his first wife, a widow named Margaret Stretch, and 
some fortune by his second wife — Mrs Mary Scurlock, the 
‘‘ dear Prue ” of his charming letters. But Steele lived in con- 
siderable state after his second marriage, and before he started 
the Toiler was reduced to the necessity of borrowing. The 
assumed name of the editor was Isaac Bickerstaff, but Addison 
discovered the real author in the sixth ntimber, and began to 
contribute in the eighteenth. It is oidy fair to Steele to state 
that the success of the TeUer was established before Addison 
joined him, and that Addison contributed to only forty-two 
of the two hundred and seventy-one numbers that had appeared 
when the paper was stopped, obscurely, in January 1711. Some 
papers satirizing Harley appeared in the Toiler, and Steele lost 
or resigned the post of gazetteer. It is possible that this political 
recklessness may have had something to do with the sudden 
end of the venture. 

Only two months elapsed between the stoppage of the TaUer 
and the appearance of the Spectator, which was the organ of 
the two friends from ^ ist of March 1711 till the 6th of 
December 1712. Addison was the chief contributor to the 
new venture, wd the history of it belonn more to his life. 
Navei^theless, it is to be remarked as diaracteristic of the 
two ^ters that in this Os in the Toiler Addison generally 
follows Steele’s lead in the choice of subjects. The first 
suggestion of Sir RoMr de Coveii^ was Steele’s, althou^ 
it was Addison that Med in the outline of a go^-natured 
country geittlem^ with the numerous little whimsicalities 
that convert Sir Roger into an amiable and exxmisitely 
ridiculous provincial oddity. Steele had neither the raeness 
of touch nor the humorous malice that gives life and distinction 
to Addison’s picture^ the Sir Roger of his original hasty sketch 
has good sense as well os good nature, and the treatment is 
comparatively common|daee from a literacy point of view, tl^ugh 
unfortunately not commonplace in its charity. Steele’s sug^tive 


vivacity gave many another hint for the elaborating skill of his 
friend. 

Spectator was followed by the Guardian, the first number 
of which appeared on the 12th of March 1713. It had a much 
shorter career, extending to only a hunched ‘and seventy-six 
numbers, of which Steele wrote eighty-two. This was the last 
of his numerous periodicals in which he had the pw-ter i al assist* 
^ce of Addison. But he continued for several years to project 
journals, under various titles, some of them political, some 
social in their objects, most of them very short-livecL Steele 
was a warm partisan of the principles of the Revolution, as 
earnest in his political as in his other (X)nviction6. The English^ 
man was started in October 1733, immediately after the stoppage 
of the Guardian, to assail the policy of the Tory ministry. The 
Lover, started in February 1714, was more general in its aims; 
but it gave place in a month or two to the Reader, a direct 
counterblast to the Tory Examiner, The Englishman was 
resuscitated for another volume in 1715; and he subsequently 
projected in rapid succession three unsuccessful ventures — 
Town Talk, \ht Tea Table and Chit Chat. Three years later 
he started his most famous political paper the Plebeian, rendered 
mernurable by the fact that it embroiled him with his old ally 
Addison. The subject of controversy between the two lifelong 
friends was Sunderland’s Peerage Bill. Steele’s last venture 
in journalism was the Theatre, 1720, the immediate occasion of 
which was the revocation of his patent for Drury Lane. Besides 
these journals he wrote also several pamphlets on passing ques- 
tions — on the disgrace of Marlborough in 1711, on the fortifica- 
tions of Dunkirk in 1713, on the crisis ” in 1714, An Apology 
for Himself and his Writings (important biographically) in the 
same year, and on the South Sea mania in 1720. 

The fortunes of Steele as a zealous Whig varied with the 
fortunes of his party. Over the Dunkirk question he waxed 
so hot that he threw up a pension and a commissionership of 
stamps, and went into parliament as member for Stockbndge 
to attack the ministry with voice and vote as well as with pen. 
But he had not sat many weeks when he was expelled from the 
house for the langu^e of his pamphlet on the Crisis, which was 
stigmatized as seditious. The Apology already mentioned was 
his vindication of himself on this occasion. With the accession 
of the House of Hanover his fortunes changed. Honours and 
substantial rewards were showered upon him. He was made a 
justice of the peace, deputy-lieutenant of Middlesex, surveyor 
of the royal stables, governor of the royal company of comedians 
—the last a lucrative post— and was also knighted (1715). After 
the suppression of the Jacobite rebellion he was appointed one 
of the commissionen of forfeited estates, and sp^t some two 
years in Scotland in that capacity. In 1718 he obtained a 
patent for a plan for bringing salmon alive from Ireland. 
Differing from his friends m power on the question of the Peerage 
Bill he was deprived of some of his offices, but when Walpole 
became chancellor of the exchequer in 1^2 1 he was reinstated. 
With all his emoluments however the imprudent, impulsive, 
ostentatious and generous Steele could never get clear of 
financial difficulties, and he was obliged to retire Irom London 
in Z724 and live in the country. He spent his last years on his 
wife’s estate of Llangunnor in Wales, and, his health broken 
down by a paralytic seizure, died at Carmarthen on the 1st of 
September 1729. 

A selection from Stede's essays, with a prefatory memoir, has 
been edited by Mr Austin Dobson (Z885: revised Mr Dobson 

contributed a fuller bic^anhy to Andrew Lang’s aeries of 
Bntlish Worthies, in z88o. in 1889 another and more exhaustive 
life was published by Mr G. A. Aitken, who has also edited Steele's 
plays (1898) and the Toiler (1898). (W. M.; A. D.) 

STBBLB^ THOMAS (i78S-*784B)y Irish politkian and writer, 
a member of a Somerset family vmich settled in Irekhd during 
the 17th century, was bona ion the 3rd of November 1788. 
He was educated at Trinity College, Dulfiin^ and St Magdalene 
College, Cambridge* and succeeded to .a> huge estalte in Go^ 
Clare. As a volunteer he fought against the /B^bons' in Spain 
in 1823, and, retunuag to Ireland* he ibeieaiheanf enthusiastic 
worker for Roman Catholic emaiuipat^ to 
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ntiun Daniel O’Connell (d parlwment fw XlOoClms ttvtbe Hamburg. .The nte is now occupied by Catinon Street ^rejlway 
famous election of i8aS. It is interesting to note that Steele station. ^ 

hi^ was a ftotestant Having ruined hi fortune by con- see Lappenberg, Vrkundiich* GtsckicM* hamiscksn SkMMfts 
tnbutmg lil)erfllly to the causes m which he was interested, tu London (Hamburg, 1851); i>tow, Survey of London $11598); 
he died in .London on the 15th of June 1848. He wrote Pauli, Pictures of Xon^on (xS5x); . .£hrc^bcrg, Hamburg md 
Notes of ike Wat itt Spoin ^1824) and some essays on Irish im Zettalter der Kbnigin Blisabeth (jcim, 1R96). 

questions, 3TfiENp JAN HA¥ICKSZ (1626 1679), Dutch subject-painter, 

STSNIiEi WILLIAM (d, 1680), lord chancellor of Ireland, was was bom at Leiden in 1626, the son of a brewer of the 
a son of Richard Steele of Sandhach, Cheshire, and was educated place. He studied at Utrecht under Nicolas Knupfer, a 
at Caius College, Cambridge, In 1648 he was chosen recorder (German historical painter. Dr Bode suggests that> before 
of London, and he was one of the four counsel appointed to entering Knupfer^s studio, Jan Steen took drawing lessons 
conduct the case against Charles I, in January 1649, but illness from Jacob de Wet in Haarlem, He bases his theory on, the 
prevented him from dischaiiging this duty. However, a few days internal evidence of such early pictures as the " Market at 
later he took part in the prosecution of the duke of Hamilton Leiden '' (Staedel Institute, Frankfort), the ** Kermeese.’^ (A. 
and other Royalists. Steele was M.P. for the City of London in von Goldschmidt-Rothschild, Berlin), " Calling for the Bride 
1654, was chief baron of the exchequer in 1655, and was made (Six Collection, Amsterdam), and “St John’s Sermon” (Dessau 
lord chancellor of Ireland in 1656. After the fall of Richard Castle). About the year 1644 Steen went to Haarlem, iw^ere 
Cromwell he was one of the five commissioners appointed in he worked under Adrian van Ostade and under Jan van Go;^n, 
1659 to govern Ireland. At the end of this year he returned to whose daughter he married in 1649. In the previous yew he 
England, but he refused to sit on the committee of safety to had joined the painters’ gild of the city.. In 1667 he is said to 
which he had been named. At the Restoration he obtained liave been a brewer at Delft; in 16^ a small debt of ten florins 
the full benefits of the Act of Indemnity, but he thought it owingtoanapothecary led to the seizure and sale of hispictures; 
advisable to reside for a time in Holland. However, he had und in 1672 he received municipal authority to open a tavern, 
returned to England before his death towards the end of 1680. In 1673 he took a second wife, Maria van Egmont, the widows 
See O. J. Burke, History of the Lord Chancellors of Ireland (DubUn, a bookseller in Leiden. The accounts of his life, however, are 
1879) . ■ very confusing and conflicting. Some biographers have asserted 

STEELEp a town of Germany, in the Prussian Rhine Province, that he was a drunkard and of dissolute life, but the number of 
on tlie navigable Ruhr, 4 ni. by rail E. of Essen, at the junction his works— Van Westrheene, in* has Jan Steen, fitude sur Vart en 
of the lines Duisburg-Dortmund and Vohwinkel-Hagen. Pop. Holland, has catalogued nearly five hundred and Hoi&tede de 
(1905), 12,988. It contains a Gothic parish church (Roman Groot about double that number"r*seem3 sufficient in itself 
Catlidic), a h gh school and a Roman Catholic hospital. Ithas to disprove the charge., His later pictures bear marhs of 
coabmines, iren and steel works, and makes fireproof bricks, haste and are less carefully finished than those of his earlier 
A Diet of the empire was held here in tl^e year 938 by the c mperor period. He died at Leiden in zd.7^ 

Otto X. The works of > Jan Steen are distinguished by correctness of 

flTBELTON, a borough of Dauphin county, Pennsylvania,, drawing, admirable freedom, and spint of touchiand clewness 
U.S.A., on the Susquehanna River, 3 m. SJ). of Harcisbuig. and traiwparency of coloiuing. But their true greatness, is, due 
Pqp. (1890;, 9250; (1900), 12,086, of whom 2300 were foreign- to their intellectual qualities. In the wide range of hi$ subjectlt 
born and 1508 were negroes; (1906, estimate), 13,911. Steolton and their dramatic clmracter, he surpasses all the Dutch 
ib served by the Pennsylvania and the Philadelphia k Reading painters, with the single exertion of Rembrandt, His pro- 
railways, and is connected with Harrisburg by electric line, ductioos range from the stat^ interiors of grave and wealthy 
The city has a public library. Steeiton is in an agricultural citizens to tavern scenes of jollity and debauch. He painted 
district, but its industrial importance is due primarily, to the chemists in their laboratories, doctors at the bedsi^ of their 
vast steel works of the Pennsylvania Steel Company, Othfsr patients, card^-paorties, marriage leasts, and the ftetivals .qf .St 
manufactures are flour and grist mill products, bricks, planing- Nicholas and Twelfth Night— even religious subjects,, though 
mill products, &c* In 1905 the total value of the borough’s ! in these he was least successful. His rendering of children 4$ 
factory products was $15,745,628; the capital invested in manu- especially delightful. Dealing often, with the, coarser «ide of 
fttcturing increased from ^,266,068 in 1900 to $18,642,853 in things, his woric.is full of humour; he, depicts the comedy of 
1905, or 197:5 %. There is a large limestone quarry within human. life in a spirit of very genial' toleration, but now, and 
the borough limits. The municipality owns its waterworks .again there appear keenly .tdiingjtouches of satire which recall 
and filtration plant. The place was laid out in j866 under the a pictorial moralist suoh.as Hogarth.. Portrmts from his bfush 
name of Baldwin, but when it was incorporated as a borough, are comparatively rarei M Jhe best ; known i$ Uie portrait of 
in r88o> the present .naihfi was adopted. himself i#t the Rijksmuseum in Amsteijdam, r 

87EELYAIID» MEBCIHANT&OF IfHE, Hanse merchants who ; 
settled in . London in 1250 at the steelyard on the riverrside, near ; 

Cosin ;Lane,.now, Ironbridge Wharf, . Henry XILiia 1259^ atj 
the request of hi$ brother Richard of Cornel, king of the 
Romany, conferred on them important piivileges, which Iwsrej 
coa^rmed by Edward I. It was;ohiefly through « their enterprise 
that the early trade ol London was dwloped, and they continued < 
to flourish till, !dn thecoroplaiatrtd4heiMexchant AdiMtu^ 
in the reign of Edward VI., they wteradepn^ of thtoinpiM ; i 
Though. Hambuig*. and Lubeck^aenti fisiabassad^ to hsitisr^l > 
for them, they, were .not reinstated; in ^their >mono{)Oihes, .but | 
t^rsuoceeded in maintaining ra^fixiti^. in Lmtdoii killexpeUed | ; 
by i^beth in 2597^,!} Their beau^ful guildhall iin Thunesi 
Street, adorned with alleg«Mziical piotures by;>Holbetn, and de-’ 
sciiifaed by StoWy wa» made a naval etoeehouee. ' SS^jknd and , 
buildings etill ramaiuBd Mie property of ehe Ha^eatic Iieague, ) 
andiweie business ;pi>]!pase8. 

.Denttoyed In thstGroat Fira.of!^fl66!.lihey wera • 

h9usesi:(and[)WereilfinaUy soU, to the;, South-Eastern Railway' 

CMpiaif in 18 ji by the HanseaMeilo^ LdbaokiiBraman and; 


The Natioilai Gallery coirtains three fpietutes by Jan Steeai Otf 
which the '' Umc Master f' is the. Imost ixo5>prtant| and ,oth^ 
exc^ent ewamples of his ,w;tm England ,ara. pressed in,gtfiiIl9.yaL 
the Bute, and the Northbrook collections, at Apsley House afid 
BHdgeWater Hbhse, and Ih the galleries of rile Hague, Anfstetdaltt, 
and the Heriaitage*, St’ ^Petersburg, A remarBably fineieocampM 
of this . . work. Which appeared at - the Royel Academy Winter' ExWr 

l^on in 19071 » the : praee ^^ore Me^,,“ ^ « : 

fTBBiriaRM,(STrann<w 

of Hainwit,,on the river #ieiw,.^gmoop fqr, the battle m 
kkk (Strinkhrk, Estinhwbe) .fought i on . 

1^98 batwm,ithe Amea.(sea,g^Ws^^^ yVAS,] Of -TO) 
under, WiUiam HI. ipf, England andj*e conpnai^ed .1^ 
theiduke Of .Lupinburg^i}fteyi<Hia=^^ the battle W |fei^h 
army lay ffwang north-weriil with. ih# right 
Stefnknrk anduta left, towards. Enghien,;iWhiJet th©) 

IWilliam .HX.nWas.encaniped In AOfiOfflWflP. ?# 

the strategical methods <ni^heyrtipg^(.W ?wncl^,,^ 

>to aftwpaiaving lashievdd ^eiwp^ediatepbl^^ 

,iif. Nwrt«r,;.Aook up A 

would not dare to attach, it. wlWe the 
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in all probability have done as the French marshal desired, 
were by the fortune of war afforded the opportunity of surprising 
a part of the enemy’s forces. For in the 17th century, when the 
objects of a war were as far as possible secured without the loss 
of valuable lives, and general decisive battles were in every way 
considered undesirable, a brilliant victory over a part, not the 
whole, of the enemy’s forces was the tactical idea of the best 
generals, and accordingly William, having completely misled 
the enemy by forcing a detected spy to give Luxemburg false 
news, set his army in motion before dawn on July 23rd/August 
3rd to surprise the French right about Steenkirk. The advanced 
g^ard of infantry and pioneers, under the duke of Wiirttemberg, 
deployed close to the French camps ere Luxemburg became aware 
of the impending blow; at this moment the mam body of th? 
army farther back was forming up after the passage of some 
voods. When the fight opened, Luxemburg was completely 
surprised, and he could do no more than hurry the nearest foot 
and dragoons into action as each regiment came on the scene. 
But the march of the Allies’ main body had been mismanaged; 
while Wurttemberg methodically cannonaded the enemy, wait- 
ing for support and for the order to advance, and the French 
worked with feverish energy to form a strong and well-covered 
Kne of battle at the threatened point, the Allies’ main body, 
which had marched in the usual order, one wing of cavalry 
leading, the infantry following, and the other wing of cavalry 
at the tail of the column, was being hastily sorted out into 
infantry and cavalry, for the ground was only suitable for the 
former. A few battalions only had come up to support the 
advanced guard when the real attack opened (12.30). The 
advanced guard had already been under arms for nine hours, 
and the march had been over bad ground, but its attack swept 
the first French line before it. The En^ish and Danes stub- 
bornly advanced, the second and third lines of the French in- 
fantry giving ground before them, but Luxemburg was rapidly 
massing his whole force to crush them, and meanwhile the con- 
fusion in the allied main body had reached its height. Count 
Solms, who commanded it, ordered the cavalry forward, but 
th'^ mounted men, scarcely able to move over the bad roads 
and heavy ground, only blocked the way for the infantry. 
Some of the English foot, with curses upon Solms and the 
Dutch generals, Iwoke out to the front, and Solms, angry and 
excited, thereupon refused to liston to all appeals for aid from 
the front. No attempt was made to engage aind hold the centre 
and left of the French army, which hurried, regiment after 
regiment, to take part in the fighting at Steenkirk. WilliamV 
count«--order that the infantry was to go forward, the cavalry 
to halt, only made matters worse, and by now the advanced 
guard had at last been brought to a standstill. At the crisis 
Luxemburg had not hesitated to throw the whole of the French 
and Swiss guards, led by the princes of the royal house, into the 
fight, and as, during and after this Supreme effort, more and more 
French troops appeared from the side of Enghien, the Allies 
were driven back, contesting every step by weight of numbers. 
Those froops of the main body, foot and dragoons, which suc- 
ceeded in reaching the front, served only to cover and to steady 
the retreat of Wilrttemberg’s force, and, the coup having mam- 
lestly failed, William ordered the retreat. The Allies retired as 
they had come, their rear-guard showing toj stubborn a front 
for the French to attack. The latter were indeed in no state 
Over eight thousand men out of only about fifteen 
ei^ged on the side of the Allies were killed and 
Wounded, and 3 ie losses of the French out of a much larger force 
w6 e kt lenst equal. Contemporary soldiers affirmed that Steen- 
kirk was the hardest battle ever fought by infantiy, and 
the ba tie seirved not only to illustrate the splendid discipline 
of the old professional armies, but also to give point to the 
^ludtance of the generals of those days to fight bathes in which, 
the * fighting spirit was unchained, the armies shot eadh 
pieces bsfbto either woti}d give way. 
flRBBPtfi' (akm tO'^^steep^), a general ardiitectund name 
ItaL Ger. ^^ckentunH) for the arhede 

ai^gdmefit d B|nre, &c. 


STEBLECEASEi a variety of horse^cing not run on the 
flat, but either across country or on a made course with ortfficial 
fences, water-jumps, &c. (see HoRSE-RAaNo). The origin of 
the sport and the name is due to matches run by owners 
of huntCTs, the goal being some prominent landmark, such 
as a neighbouring church steeple. There is an early record of 
such a match in 1752 in Ireland, when the course was 4J m., 
“ from the Church of Buttevaut to the spire of St Leger Church.” 
The name is sometimes used of cross-country running or of 
a race on a made course over hurdles and other obstacles. It 
is also given to an English variation of the old French game of 
Goose (^'.v.). It is played with two dice on a board, on which is 
depicted a race-course with hurdles, water-jumps and other 
obstacles. The course is marked in 60 compartments by means 
of radii, and the game is won by the player whose horse makes 
the circuit in the fewest throws. Each player is provided with 
a marker, usually in the form of a jockey on horseback, which 
is moved forward after each throw to the space to which the 
number thrown entitles it. 

STEER, PAUL WILSON (i860- ), English painter, was 

born at Birkenhead. He was trained first at the Gloucester 
school of art^ and afterwards in Paris at the Academic Julian, 
and in the Ecole des Beaux Arts under Cabanel. After 1886, 
before which date* he had shown three pictures at the Royal 
Academy, practically the whole of his work was seen in the 
exhibitions of the New English Art Club, of which he is a pro- 
minent member. His figure subjects and landscapes show great 
originality and technics skill (see Painting : Recent British). 
His portrait of himself is included in the collection in the Uffizi 
Gallery, Florence. 

STEEVENS, GEORGE (1736-1800), English Shakespearian 
commentator, was bom at Poplar on the loth of May 1736, the 
son of an East India captain, afterwards a director of the 
company. He was educated at Eton and at King’s College, 
Cambridge, where he resided from 1753 to 1756. Leaving 
the university without a degree, he settled in chambers in the 
Temple, removing later to a house on Hampstead Heath, where 
he collected a valuable library, rich in Elizabethan literature. 
He also accumulated a large collection of Hogarth prints, and 
his notes on the subject were incorporated in John Nichols's 
Genuine Works of Hogarth. He walked from Hampstead to 
London every morning before seven o’clock, discussed Shake- 
spearian questions with his friend, Isaac Reed, and, after making 
his daily round of the booksellers^ shops, returned to Hampstead. 
He began his labours as a Shakesp^rian editor with reprints 
of the quarto editions of Shakespeare’s plays, entitled Twenty 
of the Plays of Shakespeare . . . (1766). Dr Johnson was im- 
pressed by the value of Uiis work, and suggested that Steevens 
should prepare a complete edition of Shakespeare. The result, 
known as Johnson’s and Steevens’s edition, was The Works of 
Shakespeare with the Corrections and Illustrations of Various 
Commentators (10 vols., 1773), Johnson’s contributions to which 
were very slight. This early attempt at a variorum edition was 
revised and reprinted in 1778, and further edited in 1785 by 
Isaac Reed; but in X793j^6evens, who had asserted that he 
was now a ** dowager-editor,” was persuaded by his jealousy 
of Edmund Malone to resume his labours. The definitive 
result of his researches was embodied in on edition of fifteen 
volumes. He made changes in the text sometimes apparently 
with the sole object of showily how much abler he was as an 
emendator than Makme, but fais wide knowledge bf Elizabethan 
fiterature stood himin ^od stead, knd subsequmt editors haVe 
gone to his pages for parallel passage from contemporary 
authors. His deficiencies from w point of view of purely 
literary criticism are apparent from the fact that he exdluded 
ShsJoeispeare’s 8 <»metsand poems because, he wrote, the strong- 
est act of parliament thatcould be framed would fail td compel 
readers into their service/^ In the twenty years between 1773 
and 1793 be was less hatmlessly engaged in critidziiig faislell^s 
and playing malkums practical jokes on them. Dr Johnson, 
who was one of his atanebest friends, said he bad oome to live 
the Ufeef anoutkw, bat ke^waa igetmimiaaiiG to a snudtdvble 
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of friends civil and kind. He was one of the foremost in expos- 
ing the Chattertcn-Rowley and the Ireland forgeries. He wrote 
an entirely fictitious account of the Java upas tree, derived from 
an imaginary Dutch traveller, which imposed on Erasmus 
Darwin, and he hoaxed the Society of Antiquaries with the 
tombstone of H^dicanute, supposed to have been dug up in 
Kennington, but really engraved with an Anglo-Saxon inscrip- 
tion of his own invention. He died at Hampstead on t! e 22nd 
of January 1800. A monument to his memory by Flaxman, 
with an inscription commemorating his Shakespearian labour, 
was erected in Poplar Chapel. The sale catalogue of his valuable 
libraiy is in the British Mu‘ eum. 

Stecvcns's Shakespeare was re-issued by Isaac Reed in 1803, 
in 21 volumes, with additional notes left by Steevens. This, whioh 
is known as the " first variorum " edition, was reprinted in 18x3. 
Stecvcns’s notes are also incorporated in the edition of 1821, begun 
by Edmund Malone and completed by James Boswell the younger. 

STEEVENS, GEORGE WARRINOTON (1869-1900), English 
journalist, was bom at Sydenham, near London, on the 10th of 
December 1869, and was educated at the City of London School 
and Balliol College, Oxford, of which he was a scholar. He 
first begi-n to write in undergraduate periodicals. In 1893 he 
was elected a fellow of Pembroke Crllegc, Oxford, and in the 
same year spent some time at Camb idge, editing a weekly 
peric dical, the Cambridge Observer, and becoming a centributor 
to, ihc'Naiioncl Obsewer, then edited by Mr W. E. Henley. 
He then married and went to London, and joined the staff of 
the Pall Mall Gazette, contributing also to the I^ew R^iew 
and Blackwood^ s Magazine, Some of his articles were reprinted 
in Monologues of the Dead. In 1896 he joined the staff of the 
London Daily Mail, then just started, and went on various spedal 
missions for that paper, which resulted in more than one series 
of articles, afterwards turned into books. In this way he 
published The Land of the Dollar (1897), With the Conquering 
Turk (1897), Egypt in i 8 g 8 , and With Kitchener to Khartoum 
(1899). In September 1899 he went to South Africa and joined 
Sir George White’s force in Natal as war-correspondent, being 
subsequently besieged in Ladysmith. He died during the siege, 
of enteric fever, on the 15th of January 1900. The articles 
he had sent home from South Africa were published post- 
humously in a volume called From Capetown to Ladysmith. 
Steevens, had a remarkable gift of seizing the salient facts and 
principal characteristics in anything he wished to describe, and 
putting them in a vivid and readable way. His early death 
removed an interesting personality in English journalism. 

SIEFANIE, Basso Naebor, or Chuwaka, a lake of East 
Africa, lying in 37° E., between 4® 25' and 5® N., and measuring 
some 40’m. by 15. It is the southernmost and lowest (1880 ft.) 
of a series of lakes which lie in what appears to be a north-easterly 
continuation of the great East Af^an rift valley, although this 
loses its clearly marked characuer in about 3® N. There is, how- 
ever, a well defined watershed extending from the hills cast of 
Stefanie to the Harrar range. The character of .the lake, which 
has no outlet, varies greatly according to the amount of water 
brought down by its principal f^der, Dulei, which enters 
at its north end, being there a fairly rapid stream 50 yds. wide 
and 34 ft. deep. At low water the western part of the lake is 
dry. The Dulei, which rises north of 6® iN,, is joined in about 
36® ss' E., 5® 8' N. by the Galana Sagan or Galana Amara. The 
in times of flood receives the overflow of the next lake m 
the series, Chambo or Gaujule, which lies, at a height of ^<^60 ft. 
70 m. north-nofth-Tcast of Stefanie. Chambo m turn receives 
the waters of a larger lake— Abai, Abaya, Pagado or Regma 
Marghcrita— through the river Walo, awpss a plain only * m. 
wide. Abai liw 4200 ft. above the sea, is 45 m. longed 18 m^ 
across at its greatest width. It is out py 38 ® E. There are a 
nuroher of islands on the lake, ^ the lakes of the ser^ are 
shut in by high muntains, those surrounding Abai, tp- 
getiher with the islands with which its stirfaoe is broken, bemg 
Slothed with luxuriant yqjetatwn. T^e chief toder of Abai, 

the Bilate, rises in about jp.i 1 . North-cast of Ahai we soyeral 

unjccmnocted with Uiemore southcrljr system. 


Lake Stefanie was di'^covered by Count Samuel Teleki in 
1881, and has since, with others of the series, been cx|florod by 
Donaldson Smith, V. Bottego, M. S. Welby, Oscar Neumann 
and others. J. J. Harrison in ^899 found the lake quite dried 
up, and two years later Count Wickenburg found water only in 
the northern part. An agi^ment of 1907 with Great Britaki 
ecognized the lake as within the Abyssinian Empire. 

See Geographical Journal (Sept 1896, Sept and Dec. 1900, Sept 
tgoi, Oct. 1902). L. von Hotmcl, Discovery of Lakes Ri^olf and. 
Stefanie (London, 189/1); L. VannutelU and C. Qtemi, VOmo 
(Milan, 1899); British War Office map, Africa, sheet 79. 

STEFFANI, AGGSTINO (x 653-1 728), Italian ecclesiastic, 
diplomatist and musical composer, was bom at Ca^ttlfranco 
on the 35th of July 1653. At a very early age he was adipted 
as a chorister at St Mark’s, Venice. In 1667 the beauty pf his 
voice attracted the attention of Count Tattenboch, by whomhp 
was taken to Munich, where his education was^ completed at the 
expense of Ferdinand Maria, elector of Bavaria, who appointed 
him “ Churfurstlicher Kammer-und Hofmusikus” and^wted 
him a liberal salary. After receivi^ instruction from Johann 
Kaspar Kcrl, in whose charge he lived, he was sent in 1673 tp 
study in Rome, where Ercole Bemabei was his ^ter, and among 
other works he composed six motets, the original xnanus&ipts 
of which are now in the Fitzwilliam Museum at Cambrid^. 
On his return to Munich in 1674 he published his first wo«, 
Psalmodia vespertina, a part of which was reprinted in Martmi!s 
Saggio di contrappunto in 1674. In 1675 he was ^pointed 
court organist. The date when he was ordained priest, witk 
the title of Abbate of Lepsin’g, is not precisely loiown, 
ecclesiastical status did not prevent him from turning ^ atten* 
tion to the stage, for which, at different periods of his life, 
composed work which undoubtedly exercised a potent influence 
upon the dramatic music of the period. Of his first opera, Mqrw 
Aurelia, written for the carnival and produced at flunich m 
1681, the only copy known to exist is a manuscript score preserved 
in the royal library at Buckingham Palace. It was followed 
by Solone in 1685, by Audacia e fispetto, prerogative fmm 
and Servio TulUa in 1686, by Atarico in 1687, by Niob^ m 
but of these works no trace can now be discovered.^ 
withsianding the favour shown to him by the elector Maximiliaii 
Emanuel, he accepted in 1688 the appointment of Kapellnfipister 
at the court of Hanover, where he speedily improved an acquaint- 
ance dating from 1681 with Ernest Au^stus, duke of Bruns- 
wick-Luneburg (afterwards elector of Hanover), winnix^ also 
a pleasant footing with the duchess Sophia Giarlottc (afterwards 
electress of Brandenburg), the philosopher Leibmtz, the Abbafe 
Ortensio Mauro, and many men of letters and intelligence, and 
where, in 1710, he showed great kindness to Handel, who was 
then just entering upon his glorious career. He inaugurated 
a long series of triumphs in Hanover by composkig, for /the 
opening of the new opera house in 1689, an opera called ^nrtep 
il Leone, which was produced with extraordinary splendour 
and achieved an immense reputation. For the same theatre He 
composed La Lotta tEreofe con AchiUeO in La SudfcHna 
d^ Alessandro in 1690, Orlando generoso in 1691, Le RivaU 
cordi in 1692, La Liberid dontenta in 16^, I Trionfi dd fa^ 
and I Baccanali in 1695. and Briseide in 1696. The libretto' 
of Briseide is by Palmien. Those of mast not all the otheri 
are by the Abbate Mauro. The scores are preserved at Buck- 
ingham Palace, where, in dompoiiy with five volumes of sonri 
and three of duets, they form part of the collection brought to 
E ngland by the doctor of Hariover in 1714. But it was not 
only as a muridan that Steffani distinguished himself in his 
home. The elevation of Ernest Au^stus to the electorate' in 
1^2 led to difficulties, for the orrange^t of which it ^ 
necessary that an amb^S^or should Visit the various 
courts, armed srith a considerable anidunt of dijilomaticjjdt^W. 
The accom{)lidied abbate was rent bn this delicate in 

1696, with the title of envoy ttctmordinary, and he fd!llmedh|h 
difficult task So well that Tj>pe Itihbcent in in ' 

certain privileges he had seeuWd fdr the Ha,noye!rTO 
consecrated hun bishop oif m the 
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JXi 1698 he was sent as limbassador to Brussels, and after the 
ddtlfc'^ femcst Augustus in the same year he entered the service 
of the elector palatine, John William, at Dtisseldorf, where he 
held the offices of privy councilor and protonotary of the holy 
see. Invested trith those high honours, Steffani could scarcely 
oentinde to produce dramatic compositions in public without 
grievous breech of etiquette. But nis genius was too importun* 
ate to submit to repression; and in 1709 he ingeniously avoided 
the difficulty by producing two new operas — Enea at Hanover 
and TasHlone at Diisseldorf — in the name of his secretary and 
amanuensis, Gregorio Piva, whose signature is attached to the 
scores preserved at Buckingham Palace. Another score — thsl 
of Arminio — in the same collection, dated Diisseldorf, 1707^ 
and evidently the work of Steffani, bears no composer^s name. 

Steffani did not accompany the elector George to England; 
but m ^724 the Academy of Antient Musick in London elected 
hini its honorary president for life; and in return for the com- 
pliment he sent the association a magnificent Stahat Mater, for 
six Voices and orchestra, and three fine madrigals. The manu- 
scripts of' these arc still in existence, and the British Museum 
possesses a vety fine Confitebor, for three voices and orchestra, 
of abbitt the same period. All these compositions are very much 
in advance of the age in which they were written; and in hir. 
operias ' Steffani shows an appreciation of the demands of the 
stage very remarkable indeed at a period at which the musical 
dramd'was gradually approaching the character of a merely formal 
cot) ctert^' with sceriery and dresses. But for the manuscripts at 
Buckin'^am Palace these operas would be utterly unknown; 
but Steffani will never cease to be remembered by his beautiful 
chamber-duCts, which, like those of his contemporary Carlo 
Maria Clari (1669-1745), are chiefly written in the form of 
cantjitas for two voices, accompaUied by a figured buss. The 
Briti^ Museum (Add. MSS. 5055 seq.) possesses more than a 
tondrid of these charming compositions, some of which were 
pjUbK^ed at Munich in 1679. Steffani visited Italy for the last 
time in 1727, in which year Handc}, who always gratefully 
ruftl^hibered the kindness he had received from him at Hanover, 
(Aice'more met him at the palace of Cardinal Ottoboni in Rome, 
'fhft ww the last time the two composers were destined to meet. 
Steffani returned soon afterwards to Hanover, and died on the 
iith of February 1728 while engaged in the transaction of some 
diplomatic’ business at Frankfort. 

' Steffani stands soniewhat apart from contemporary Italian 
cprtiposers (^.g. Alessandro Scarlatti) in his mastery of instru- 
forms. His oper^ over utes. &c., show a remarkable 
ifbffibination of 'Italian suavity with a logical conciseness of 
construction which is dufe to French influence. In vocal music 
he is certainly inferior to Scarlatti,' and none of his famous duets, 
despite their charm, can compare for seriousness of intention 
iVith the Sicilian*s master’^ chamber-cantatas. His instru- 
meettal music^ however, is historically important as a factor 
ih’ tKfe drtisttc development of Handel. 

HRKBIK (1773-1845),. German philosopher, 
scientist poet, of iJorwegian extraction, was born on the 
;*nd qf May 17,73 .s-t Stavanger, and died in Berlin on the 13th 
of iFebruaiy 1845., 4^ the age pf fourteen he went with his 
plants to Copenhagen, yhere he studied theology and natural 
spience. In 1796 hJe lectured at Kiel, and a year Irter went to 
Jpfm to study the natural philosophy of Schelling. He went 

fe J^berg in 1800, and there came under the influence of 
eriOT, After two year? he returned to Copenhagen, but his 
lectpilb ^cited so much dj^approyal that he took a professor- 

the Waf of Liberation he served 
as ^ volupi^r ,in the pau^iVqf freedom, and was present at the 
qaptupst of !mis. Ffonl iSti h^, was, prolessor of physics at 
Bralau unbL^g 3 fWhen Jie ^^pted an invitation to Berlin, 
^teffens yraa the so-paUed Riilospphers of Katiire, a friend 
9^, adterprit p^g^ellhig aq^^^hieier^cher.^ Morii than either 
w Jphpw ^9,. dLcoverips 

,ttiu^ enabled ‘tp correct or mqdify 
ojf Schellipg. . He held 

throu^but the schdme 01 nature and intellectual life, the m&i 


principle is Individualization, As orgahisms rise higher in the 
scale of development, the sharper and more distinct become their 
outlines, the more definite their individualities. This principle 
he endeavoured to deduce from his knowledge of geology, 
in centrast to Lorenz Oken, who developed ^the same theory 
on biological grounds. The mfluenoe of his ’views was con- 
siderable. Not only did Schelling and Schlciermacher modify 
their theories in deference to his scientific deductions, but 
the intellectual life of his contemporaries was cwisiderably 
affected. Mis lectures in Copenhagen in 1802 were attended 
by many leading Danish thinkers, such as OehlenschlS-gcj and 
Grimdtvig. Schlciermacher was so much struck by their 
excellence that he endeavoured, unsuccessfully, to obtain for 
Steffens a chair in the new Berlin University in 1804, in order 
that his own ethical teachings should be supported in the 
scientific department. 

His chief scientific and pliilosophical works are : Beitr&ge zur 
innern Naturgeschichte d$r C^ndziige der phzLi. 

Natizrwissenschaft (1806); Anthropologie {1824). He wrote aiso 
Ueber die Idee dev UniversitSien (1835), and Veber geheime Verbin- 
dungen auf Vniversituten (1835); works on religious subjects, 
Kaviktxturen des Heiligsien (1819-1821); Wie ich wiednv Lutheraner 
wurde und was mir das Luthertum ist (1831); Voft der fahehen Theo- 
hgie und dent wahren Glauhen (now oil., 1831): poetical works. 
Die Familien Walseth und Leith (1827); Die vier Norweger (1828); 
Malcolm (1831), collected in 1837 under the title of Novellen. During 
the last five years of his life he wrote an autobiograpliy, Was ten 
erlebte, and after hiS death was published Nachgelassene Schviften 
(1846). See Tietzen, Zur Erinnerung an Siemens', Peterson, Henrik 
Stevens (Ger. trans., 1884); Dilthey, Leken Schleierntachers. 

STEIBELT, DANIEL (c. 1764-1823), German pianist and 
composer, was born at the earliest in 1764 or 1765 in Berlin. 
He was indebted to the crown prince Frederick William for 
his musical education. Very little is known of his artistic life 
before 1790, when he settled in Paris and attained great popu- 
larity as a virtuoso by means of a pianoforte sonata called La 
which he composd for Queen Marie Antoinette; his 
dramatic opera entitled Romeo et JulieUe, produced at the 
Theatre Feydeau in 1793, was equally successful. In 1796 
Steibelt removed to London, where his pianoforte-playing 
attracted great attention. In 1798 he produced his concerto 
(No. 3, in E flat) containing the famous “ Storm Rondo ” — a 
work that ensured his popularity. In the follofwing year 
Steibelt started on a professional tour in Germany; and, -after 
playing with some success in Hamburg, Dresden, Prague and 
Berlin, he arrived in May 1800 at Vienna, where he challenged 
Beethoven to a trial of skill. His discomfiture was complete 
and he retired to Baris. During the next eight years he lived 
alternately in that city and in London. In 1808 he was invited 
by the emperor Alexander to St Petersburg, succeeding Boiel- 
dieu as director of the royal opera in Here he resided 

in the enjoyment of a lucrative appointment until his death 
on the 20th of September 1823* 

Besides his dramatic music, Steibelt left behind him an enor- 
mous number of compositions for the pianoforte. iHis playing, 
though brilliant, Was wanting in the higher qualities which 
characterized that of his contempomries, John Cramer and 
Musio Clementi; but be was gifted with talents of a high order, 
and the reputation he enjoyed was fully deserved, 

STEIN, CBARXiOWE VOR(i742-i827), the friend of Goethe, 
was horn at Weimar on the i^h of DeccmbiBr 1742, the eldest 
daughter of the Hof matschati (master of the ceremonies) von 
Schardt. She became in her sixteenth year lady-in-waiting to the 
duche^ Anna Anialla^'tne SLCComphsj^^d' mother of K»1 
August Of Saxe-Weimar. Bi' ^764 ihe parried Freihertr Fried- 
rich von Stein^ master of this hoi^fe to the duke, 'and seven chu- 
dren were the is^ue 6t the uhiori. Goethe, who arrived iri Weiiriaf 
in 17)5, was soon captivated'by the^Jarip of this lady, his senior 
by years, and the 6! sbi^ls) they Idtined 

exercised. a furthering and efinobling hi^u^ce Upon .C^ethd^s 
Iffe'and Wotk. ‘ For ‘than ten ydam Charlotte 'Wq 
his constant bbipp^itm, and byher bright W geiifal, nii^Ute 
and friendship stmAilated his radrts and assuaged hi^ cafes. 
On Goethe's ftthm'lriith 'Italy in mtiiiiafie 
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relations between them were relaxed, and the poet’s connexion 
with Ci^istiane Vulpius still further estranged them. Char- 
lotte’s jealousy and indignation at first knew no bounds, and 
it was only by slow degrees that friendship was restored, 
Charlotte von Stein was also intimate with Schiller and his 
wife, and numerous interesting letters from her arc to be found 
in Charlotte von Schiller mid ihre Freunde (vol. ii., 1862). She 
became a widow in 1793, but continued to live at Weimar until 
her death there on the 6th of January 1827. 

Goethe^s letters to Frau von Stein form one of the most interest- 
ing volumes of the j>oet's correspondence. Her own letters addressed 
to him were returned to her at her request and destroyed shortly 
before her death. A prose tragedy, Dido, written by her in 1792 
(published 1867), is of little poetical value. 

Goethe‘8 BrUfi an Frau von SUin aus den Jahren 

edited by A. Scholl (3 vole., 1848-1851 ; 2nd ed., by W. Fielitz, 
1883-1885; 3rd ed., by J. Wahle, 1900). See H. Diintzer, Charlotte 
von Stein (2 vols., 1874) ; idem, Charlotte von Stein und Corona Schrdter 
(1876); G. H. Calvert, Charlotte von Stein (Boston and New York, 
1877); and A. Sauer, Frauenbilder aus dev BliUezeit der deutschen 
Liter cAur (1885); W. Bode, Charlotte von Stein (1910). 

STEIN, HEINRICH FRIEDRICH KARL, Baron vom und 
ZUM (1757-1831), German statesman, was bem at the family 
estate near Nassau, on the 26th of OctOiier 1757. He was the 
ninth child of Karl Philipp, Freiherr vom Stein ; the maiden name 
of his mother was voa Simmern. His father was a man of stern 
and irritable temperament, which his far more famous son 
inherited, with the addition of intellectual gifts which the father 
entirely lack- d. The family belonged to the order of imperial 
k ights of the Holy Roman Empire, who occupied a middle 
position between sovereign princes and subjects of the empire. 
They owned their own domains and owed allegiance only to the 
emperor, but had no votes for the diet. In his old age he ex- 
pr^sed his gratitude to his parents for “ the influence of their 
religious and truly German and knightly example.” He added, 
“My view of the world and of human affairs I gathered' as a 
boy anJ youth, in the solitude of a country life, from ancient 
and modem history, and in particular I was attracted by the 
incidents of he eventful history of England.” The influe Ice of 
English ideas, which was so potent a factor in the lives of Vol- 
taire, Rousseau, Talleyrand and many others in the i8th century, 
was therefore potently operative in the early career of Stein. 
He does not seem to have gone to any school; but in 1773 he 
went with a private tutor to the university of Gottingen in 
Hanover, where he studied jurisprudence, but also found time to 
pursue his studies in English history and politics, whereby, as 
he wrote, “ my predilection for that nation was confirmed.” 
In 1777 he left (^ttingen and proceeded to Wetzlar, the legal 
centre of the Holy Roman Empire, in order to see the working 
of its institutions and thereby prepare himself for the career 
of the law. Next, after a stay at each of the chief South German . 
capitals, he settled at Regensburg (Ratisbon) in order to observe 
the methods of the imperial diet. In 1779 he went to Vienna, 
gave himself up to the gay life of that capital, and then 
proceeded to Berlin early in 1780. 

There his admiration for Frederick the Great, together with 
his distaste for the pettiness of the legal procedure at Wetzlar, 
impelled him to take service under the Prussian monarch. He 
was fortunate in gaining an appointment in the department 
of mines and manufactures, for at the head of this office was an 
able and intelligent administrator, Heinhz, who helped him to 
master the principles of economics and civil govomment. In 
June 1785 he was sent for a time as Prussian ambassador to the 
courts of l&inzy;Zweibrucken and Darmstadt, but he soon fdt 
a cHstaste for diplomacy, and in 1786^^^87 he was able to indul|^ 
his taste for travel by a tour in Ei^land, where he pursued his 
itensarohes into commercial and mining afSairs. Hi November 
X787 he became Kammerdirektor, he. director of the board of 
war and domains for the king’s possessions west of the liver 
Weser^ and in he was appointdi supreme plrsident of all 
thciiWe^tfihfiiPan chiiittbers dehhng with the dommerce «i|id hiinw 
dt iih^ iPrusswlandsi Among, the benefits whidihe conferred 
on these ^striots, one of the omef was the canatization the 
river Ruhr, which thenceforth became an important oudet fOr 
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the coal of that region. He also improved the navigation of the 
Weser, and kept up well the main roads comimtted to his 
cam. On the 8th of June r793 he married the countess 
Wilhelminc, daughter of Field Marshal Count Johann Ludwig 
von Wallmoden-Gimborn, a natural son of King George II. 
of Great Britain. 

Stein’s early training, together with the sternly practical 
bent of his own nature, made him completely impervious to the 
enthusiasm which the French Revolution had aroused in many 
minds in Germany. He disliked its methods as an interruption 
to the orderly development of peoples. Nevertheless he care- 
fully noted the new sources of national strength which its 
reforms called forth in France. 

Meanwhile Prussia, after being at war with France during the 
years 1792-95, came to terms with it at Basel in April 1795, and 
remained at peace until 1806, though Austria and South Ger- 
many continued the struggle with France for most of that interval. 
Prussia, however, lost rather than gained strength at this time; 
for Frederick William III., who succeeded the weak and sensual 
Frederick William II. in November 1797, was lacking in fore- 
sight, judgment and strength of character. ‘ He too often allowed 
public affairs to be warped by the advice of secret and irrespon- 
sible counsellors, and persisted in the policy of subservience to 
France inaugurated by the treaty of Basel. It was under these 
untoward circumstances that Stein in 1804 took office at Berlin 
as minister of state for trade. He soon felt constrained to 
protest against the effects of the Gallophil policy of the chief 
minister, Haugwitz, and the evil influences which clogged the 
administration. Little, however, came of Stein’s protests, 
though they were urged with his usual incisiveness and energy. 
Prussian policy continued to progress on the path which led to 
the disaster at Jena (Oct. 14, 1806). 

The king then offered to Stein the portfolio for foreign affairs, 
which the minister declined to accept on the ground of his 
incompetence to manage that department unless there was a 
complete change in the system of government. The real motive 
for his refusal was that he desired to see Hardenberg take that 
office and effect, with his own help, the necessary administrative 
changes. The king refused to accept Hardenberg, and, greatly 
irritated by Stein’s unusually outspoken letters, dismissed him 
altogether adding that he was “ a refractory, insolent, obstinate 
and disobedient official.” Stein now spent in retirement the 
months during which Napoleon completed the ruin of Prussia; 
but he saw Hardenberg called to office in April 1807 and important 
reforms effected in the cabinet system. During the n^otiatiohs 
at Tilsit, Napoleon refused to act with Hardenberg, who there- 
upon retired. Strange to say, the FVench emi>eror at that time 
suggested Stein as a possible successor. No other strong man 
was at hand who could save the ship of State; and on the 4th of 
October 1807 Frederick William, utterly depressed by the terrible 
t^s of the treaty of Tilsit, called Stein to office and entrusted 
him with very wide powers. 

Stein was now for a time virtually dictator of the reduced 
and nearly bankrupt Prussian state. The circumstances of the 
time and his own convictions, gained from! study and experience, 
led him to press -on drastic reforms in a way which could i»t 
otherwise have been followed. First came the Edict of Emanci- 
pation, issued at Memcl on the 9lii of October 1807; Which 
abolished the institurion Of serfdom throughout Prussia from the 
8th of October iSto. AM distinctions affecting the tenure of 
land (nol^e land, peasants’ land, &c.) were also swept a-way, 
and the principle of frw trade -in land wasestabHshed forthwith. 
The same famous edict also abrogated all class dirtinctibns 
respecting occupations and callings of any and eirery kind, tfiui 
striking another blow at the caste 'system Which had been so 
rigorous in Prussia. Stein’s n^t stto Was to strengthen -the 
cabinet by wise* changes) toO coinffiiesitefi to be enumerated 
here. He also furthered the progress of the military ' relOrtns 
which are connected more espedaily with the ftaine bf^chi»n- 
hor&t they refashioned the Prussian army on modem 
liftes^- with a resierve system. Stein’s efforts ‘wetfe directed 
mm thwaids (fivil afffllffsl ani! in’ this SpIaMf^lie Was 




STEIN, BARON 


872 

issue a measure of municipal reform (Nov. 19, 1808) which 
granted local self-government on enlightened yet practical lines 
to all Prussian towns, and even to all villages possessing more 
than 800 inhabitants. 

Shortly afterwards the reformer had to flee from Prussia. 
In August 1808 the French agents, who swarmed throughout 
the land, had seized one of his letters, in which he spoke of his 
hope that Germany would soon be ready for a national rising 
like that of Spain. On the 10th of September Napoleon gave 
orders that Stein’s property in the new kingdom of Westphalia 
should be confiscated, and he likewise put pressure on Frederick 
William to dismiss him. The king evaded compliance; but the 
French emperor, on entering Madrid in triumph, declared 
(December 16) le nomme Stein to be an enemy of France 
and the Conf deration of the Rhine; and ordered the confisca- 
tion of all his property in the Confederation. Stein saw that 
his life was in danger and fled from Berlin (Jan. 5, 1809). 
Thanks to the help of his former colleague, Count Friedrich 
Wilhelm von Reden, who gave him an asylum in his castle in 
the Riesengebirge, he succeeded in crossing the frontier into 
Bohemia. 

For three years he lived in the Austrian Empire, generally at 
Briinn; but in May 1812 he received an invitation from the 
emperor Alexander I. to visit St Petersburg, seeing that Austria 
was certain to range herself on the side of France in the forth- 
coming Franco-Russian War. At the crisis of that struggle 
Stein may have been one of the influences which kept the tsar 
determined never to treat with Napoleon. When the miserable 
remains of the Grand Army reeled back into Prussia at the 
close of the year, Stein urged the Russian emperor to go on and 
free Europe from the French domination. 

Events now brought Stein rapidly to the front. On the 
30th of December 181 a the Prussian general Yorck signed at 
Tauroggen a convention with the Russian general Diebich for 
neutralization of the Prussian corps at and near Tilsit, and for 
the free passage of the Russians through that part of the king’s 
dominions. The Russian emperor thereupon requested Stein 
to act as provisional administrator of the provinces of East and 
West Prussia. In that capacity he convened an assembly of 
representatives of the local estates, which on the 5th of February 
1813 ordered the establishment of a militia (Landwehr)^ a militia 
reserve and a final levy {Landsiurm), The energy which Stein 
infused into all around him contributed not a little to this impor- 
tant decision, which pushed on the king’s government to more 
decided action than at that time seemed possible. Stein now 
went to Breslau, whither the kiitg of Prussia had proceeded; 
but the annoyance which Frederick William felt at his irregular 
action lessened his influence. The treaty of Kalisch between 
Russia and Prussia cannot be claimed as due to his actions, 
which were reprehended in court circles as those of a fanatic. 
At that time the great patriot fell ill of a fever and complained 
of total neglect by the king and court. He recovered, however, 
in time to take part in the drafting of a Russo-Prussian con- 
vention (March 19, 1813) respecting the administration of the 
districts which should be delivered from French occupation. 
During the varying phases of the campaign of 1813 Stein con- 
tinued to urge the need of war d ouirance against Napoleon. 
The Allies, after the entry of England and Austria into the coali- 
tion, conferred on Stein the important duties of superintending 
the administration of the liberated territories. After the great 
battle of Leipzig (Oct. 1&-19, 1813) Stein entered that city the 
day af^ its occupation by the Allies and thus expressed 
his feelings on the fall of Napoleon’s domination : ** There 
it lies, then, the monstrous fabric cemented by the blood and 
tears of so many miUions and reared by an insane and accursed 
tyranny. From one end of Germany to the other we may venture 
to say aloud that Napoleon is a \^llain and the enemy of the 
human race.’' 

He now desired; to see Germany reconstituted as a nation, 
in.OiUnion which should be' at once strong for puiposes of defence 
and founded on constitutional priricifdes. His statesmanlike 
pK)joets weire foiled, partly by the sho^ightedness of German 


rulers and statesmen, but also by the craft whereby the Austrian 
statesman Metternich {q,v,) gained the alliance of the rulers 
of south and central Germany for his empire, on the under- 
standing that they were to retain their old governing power 
unimpaired. Thus it was in vain that Stein, during the congress 
of Vienna, pressed for an effective union of thfe German people. 
Austria and the secondary German states resisted all proposals 
in this direction; and Stein blamed the Prussian chancellor 
Hardenberg for betraying an indefiniteness of purpose which 
probably resulted from the same unfortunate defect in Frederick 
William of Prussia. Stein shared in the desire of all Prussian 
statesmen at that time to have Saxony wholly absorbed in 
their kingdom. In that, as in other matters, he was doomed to 
disappointment. On tlie 24th of May 1815 he sent to his patron, 
the emperor Alexander, a detoiled criticism of the federal arrange- 
ments proposed for Germany, showing that they fulfilled not one 
of the requirements for real union and constitutional govern? 
ment which had been so loudly demanded by the German people 
during the struggle of 1813. 

The remainder of Stein’s career must be briefly dismissed. 
He passed into retirement after the congress of Vienna, and saw 
with pain and disgust the postponement of the representative 
system of government which Frederick William had promised 
to Prussia in May 1815. He refused to act as Prussian repre- 
sentative at the Frankfort diet, which he regarded as a mere 
travesty of the central federal institution which he had hoped 
to see. By indirect means he did what he could to check the 
violence of political reaction, but he was conscious of his weakness, 
and that fact embittered the later days of a man who was 
intensely proud and self-assertive. His chief interest was in the 
study of history, and in 1818-1820 he worked hard to establish 
the society for the encouragement of historical research and the 
publication of the Monumenta Germaniae hisUfrica, of which 
his future biographer, Pertz, became the director. Stein died 
on the 29th of June 1831. He left three daughters. 

In some respects there has been a tendency to magnify the 
achievements of Stein. As usually happens with men of great 
force of character, the w'ork of less noteworthy individuals is 
ascribed to the one commanding personality. I'his wa.s so even 
during the fourteen months of phenomenal activity, October 
1807 to December 1808. More painstaking research has shown 
that th ? credit for originating many of the far-reaching reforms 
then promulgated must be shared with Heinrich Theodor 
von Schon and many others.^ It is now recognized that the 
king himself at that time rendered unsuspectedly large services 
to the cause of reform. A popular legend named him as the 
founder of the Tugendbund, an institution which he always 
distrusted. But when this is granted, it still remains true that 
Stein’s enlightenment, insight into the needs of the time, and 
almost superhuman energy, imparted to the reform movement a 
momentum which ensured its triumph at the most critical period 
which Prussia or any great European state passed through in the 
19th century. All his contemporaries were impressed, or even 
awed by the determination and intellectual power of this remark- 
able man. His conversation had the effect of calling out all 
the powers of his interlocutors. “A conversation with him 
(wrote Vamhagen von Ense) was a continual contest, a continual 
danger.” This mental pu^acity sometimes degenerated into 
rudeness; and on several occasions his impetuosity led him to 
take false steps. Still, when we take into consideration the 
magnitude of his achievements; when we recollect that in 1808 he 
intended his municipal inform to serve as the foundation for 
free institutions for the Prussian provinces, and thereafter for 
the whole kingdom; when we realize the grandeur of his schemes 
in 1813-1815 for the union of the German people in a federal 

^ Thus Schdn's memorandum on the abolition 6f serfdom was the 
basis of the law of emancipation; and Stein's Poli^ches Testament 
was also based on a draft by Schdn. SchOn was bom fin 1773. 
entered the Prussian civil aervice in 1793, and subsequently held 
various high ministerial appointments. He was made castellan 
{Bneffgrajf) of Marienbom on nis retirement in 1642, and died In x856t 
The uiare claimed by mm in Stein's teforms has been the oubleot 
of eomecontzoverey. 
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syflMn Ulrich Vould combine sti^ength with pbKtical liberty— 
w^lhaH'^d it difiicult to overrate the importance of his ocrntri- 
bution to the solution of the most complex political problem of 
modem times. 

Xhe chiol anthoidity on Stein, ia' Uf >GJ 

(6 vols., 1849-1853), out few Et^liah readers will find the need of 
goiniK beyond the admirable Life of Stein ^ by Sir John Seeley 
(3 vols., Cambridge, which contains a full bibliography. 

These woiks are correctra at a few points by Max Lelunann's 
Leften Steins (Leipzig, 1902-1903). For side-lights on his career 
and character, see H. F. K., Baron vom Stein, lebenserinnemngen 
(Hagpn, 1901) ; C. T. Ferthes, Politische Zustdnde und Personen in 
DetSschldnd sur Zeit def fransdsischen Herrschaft (2 vols., Gotha, 
i860); DenkwHedigkeiien dee SUuUekantlers FUrsten von Hardenberg, 
ud. by L4 von Ranke (5 vols., Leipzig, 1877): Vamhagen v«m Ense, 
Denkwurdigkeiten (6 vols., Mannheim, r837-x842,} English ed., 
Ix>ndon, Stem, Abhandlungen und AktenstUcke aus der 

preussischen Reformseit iSo^^/d/j (Leipzig, 1885); M. Fhilippson, 
Gesohickte dee preussischen Staatswesens tfd&^tSis (2 vols., Leipzig, 
1880); M. Lehmann, " /r f ,, 

Has^, Ceschichte 


1881); theVicomte 
tion de la Prusse (Faris, 1907) 
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STEINER, JAKOB (x 796-1803), Swiss mathematician, was 
bom on the 18^ of March 1796 at the village of Utzendorf 
(canton Bern). At eighteen he became a pupil of Heinrich 
PestalcKZzi, and afterwards studied al: lleideltog. Thence he 
went to Berlin, earning a livelihood there, as in Heidelberg, by 
giving private lessons. Here he became acquainted with A. L. 
Crelle, who, encouraged by his ability and by that of N. H. 
Abel, then also staying at Berlin, founded his famous Journal 
(1826). After Steiner’s publication (1832) of his Systematischo 
EntwicholunginYit received, through Jacobi’s exertions, who was 
then professor at Kdnigsb^, an honorary degree of that 
univwsity ; and through the influence of G. J. Jacobi and of tte 
brothers Alexander and Wilhelm von Humboldt a new chair 
of geometry was founded for him at B^lin (1834). This he ; 
occupied till his death, wjbich took place in Bern on the xst of 
April 1863. 

Stemer’i mathematical work was confined to geometry* 
This he treated synthetically, to the total ^elusion of analysis, 
which he hated, and he is said to have considered it a disgrace 
to synthetical geometry if equal or higher results were obtained 
by analytical methods. In his own field he su^ssed all his 
contemporaries. His investigations are distinguished by their 
great generality, by the fertility of his resou^s, and by such a 
rigoi^r ifi his prodfe that he has been considered th^ greate. 5 t 
geometrical geriiiis since the time of ApoOoxiius* 

In his SysUmaHsche FrdwicheluUg der Ahh&ngigkeit feomtr^cher 
Gesialten vw knaiider hfe laid tjan foundation of modem synthetic 
geometry. He iiitxodnbes what are no^^ called the geometrtem 
forms (the row, flat pencil, Ac.), and establishes betwwn &eir 
elen^ta a one-one correspondence, or, as c^ ft, znnkef jApm 
nroiective. He next gives oy aid of these projective rows and pencils 
rSim conicS ataa quadric wrtatw, 

lead* iiuiikw Ud inore dirw^y than fm»et tnetiiods into lllw Ira 

natvre of ckxhios .and reveals to us the organic connexion ol 
innuminble properties and rnysteries.’* : ; In, .tius , work ^ 

which unfbrtiumW only one volu^ ilLSS 

projected five, we see for first time the "f duww 

mtrodneed from the very bg^inmns as an 
the most fundamental peopertim of w plaaei it)m.lin«iMtlBs|pRm 
^ ,a eecond Htitle voluw. Die Cegrirwcfcoiijn 

ausgefUkii miUM der geroden Lsnu und 

ia Hi- Ijim ' W* aW 

fjr.B 

__ 

edWin WRri8»«i'#M»«»IMiedto rMy-iiBqSj : 

- ^ a me twmd ifa aw8erwi*«»p(W » 

ffSSSlSJSW'jpfee, 

io'ETcjSiwa^l^^ »' 
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uniform synthetic mettiody in his book on algObirsIciil: curvet; 
Other imimtant investigations ,r^te to madm andiMlwmmai 
Starting frofii simple elementary, propoeitions, Steiner , advances 
to the sdlutioh of problems Which analytically require the Cticfilus 
of variation, but which at the tihie altogether’ stn'piissed the 
powem of that ealctduB. Connected'with this is the i^pcr Vom 
KrUmmungssokuferpnncte ebener CtmeUf which contaiae numeroye 
prraerties of pedals and roulettes, especially Pflthcir areas. 

Steiner's papers were collected and puDlished in two volumes 
(GesdfHiHelteWerhe, i 88i-i88:rt by the Benin AOadlSinyl 

See C. F. Geiesr's pamphlet Zur Erinnerung^ em J. Steiner 
(Zurich, 1874). 

SIEINIIETZ, KARL FRIEDRIOH VON (i 796-^1877)1 Pxussian 
general field marshal, was bom at Eisenach on the 27^1 of 
December 1796 and ^ucated at the cadet schoob of i Sfio^ in 
Pomerania from 1807 to i8n, in the midst of the misery and 
poverty caused by the French occupation. At the. outbreak of 
the War of Liberation he and his elder brother made their 'Wi^ 
through the French posts to Breslau, where, in spite of theii 
poverty, they were at once appointed to the army, the elder as 
ensign on probation, the younger to the substantive rank of 
second lieutenant. After a v^ attmpt to -obtain a tanafer 
to the Bliicher Hussars, for which regiment he had ccmceiVedan 
intense boyish admiration when it was quartered at Stolp> he 
was ordered to report himself to Yorck, who treated him and the 
other officers sent from .Breslau with coldness, until yoypg 
Steinmetz asked *■ when' he was to return to the king who had 
sent him?” The brothers took part in the hardest. fighting 
of the campaign of 18x3, the elder being killed at Leipzig land 
the younger being more than, once wounded. The short halt 
on the Rhine he utilized in improving his military and general 
education. In the battles in France he won the second class 
of the Iron Ctoss; After the peace he entered Paris but once, 
fearing to infringe upon the ten ducats that he saved monthly 
from his pay to send to his mother* For the same reason hq held 
aloof from the. pleasures of his more fortunate -comrades. . His. 
avmdance of youthful excesses enabded 1^ to overcome kis 
earlier bad hoalth and to acquire a physical vigour which /he 
kept to the end of his long career as a soldier. His character . 
as well as his physique was strengthoied by his Spartan way of 
life, but his temper was naturally embittered by thecircttinstancca 
which imposed this sdf-restriunt, His.povextty and twaat of. 
influence were the more obvious as he w^, shwtty after, the 
wars, assigned to the and Foot 'Guards, statiimed in Berlin*' He ^ 
rigorously devoted himself to study and to; thejrowtinCi:.dht!e8 
of his profession. From 1820 to 1824 he studied withdistkietiiDn 
at the General War Academy, and was at the end.of, the oouxse 
appointed to the topographical section ! the general BtaK. 
General von Mfiffling reported of him that he was anegaxitiand 
ihat he resented “ encouragement ’’—which he probably legiided* 
as; patreuxage— but that, his ability would t€Kteble vh^>toiOUtr 
distance his ooxtixades. Steinmetz .was too: )poor to .mount 
himself on the small allowai^ grated to general ataf eAeers,: ’ 
and had to remain with his regiment in consecpxence. But' 
shortly after this his marriage to his oousin Julie, the daughter 
of Lieutenant-General K* iF. F. von Steinmetz (i 7 ^i 837 )i;nc't 
only tempered his fierce and resentful state of imindf^ but in B 
measure ^proved his mcd«rial prospects, iojc his iatherisbtete 
generous to the young couple^ and his appoiptxneut.as 
captam at the Guard Landwehr ddpot at Potsdam, Uearivhere 
the general lived, brought them into caily oontacU r Hia. brigade 
oomtnalidisrtoo, General von Rdder, was anexcefient BokUer,iatid; i 
Steinmete often tpoke in later days ci jthe thofough itraiamg ;he 
xpeeived at lustomda. After this from almutisgaoihiaregixnw^ , 
workand hispromolion went on without in^dent for^seftePl yew. . < 

1 in variouis garrisons^ until in 1839 he became majMiandhettehagi/. 
doxnmnikder*. Ia this, position ho, had. manyKO^iall 1 

^thhisiixn^iltoaup^miiorheteigedd.atm * 

ipg for thCitigjops^ m season and outi of 
fbr hii itoeeaieeneervafimtcomi^^ iKuiidaihteiii^ptiwis i- 
^ aN^] thanks obtefly to toOnivM 4^ 
teainoetplm^t 

guard baittelmd dyhturfaixiitos 18 ai/|gd^iri 

dnpged, ited itoofi 

XXV. 28 a 
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War^ .At Schleswig he so distinguished himself that Wrangel^ the 
commandei^in-chiefi told him that he had ** decided themttle.’* 
He' 'distinguished him^f again at Diippel, and Prinde William, 
himself decorated jb'im with the order pow U merUe on paxade. 
For his campaign journals and letters see supplement to Militar 
WoehenHatt for 1878. On returning he was entrusted with the 
difficult command of the, troops at Bmnderiburg during the sittii^ 
of a democratic popular convention at that place, and after this 
with the control of some troops that were known to be affected 
by the prevalent spirit of revolution. At the time of the Olmtitz- 
Bronnzdl incident of 1650 he was employed as military governor 
of Cassel, and in 1851, becoming colonel commandant of the 
cadet school of Berlin, he at once set about the reformation of 
the prevailing system of instruction, the defects of which he had 
openly condemned as early as 1820. Though more than fifty 
years of age, he now learned Latin and English in order to be 
a more competent instructor. In 1854, after forty-one years 
of active service, he was promoted major-general. At Magde- 
burg, as at Berlin, his reforming zeal made him many enemies, 
and in October of this year he sustained a loss which almost 
unhinged his mind in the death of his youngest and only sur- 
vivihg child, a giri of twenty-six. From Magdeburg he was 
removed to the command of a guard brigade at Berlin (1857), 
and thenoe almost immediately to a divisional cmnmand in the 
I. Corps. Early in 1858 he was promoted lieutenant-general, 
and for the five years that he held this command he devoted 
himself particularly to acquiring knowledge of the cavalry arm. 
About 1863, learning that von Bonin, his senior by date, but his 
junior in age and length of service, was about to be appointed to 
command the L Corps, he meditated retirement, but the authori- 
ties at the same time as they appointed Bonin made Steinmetz 
commaiEkder of the 11 . Corps, and shortly afterwards, when the 
crown piinee of Prussia took over this post, commander of the 
V. Corps at Posen. Shortly after this his wife died. He was 
pronkoted general )of Mantry in 1864, and led like V. Corps to 
the'twdr against Austria in 1866. This was the chance of his 
lifethne. His skilful and resolute leadersliip was displayed in 
his three battles, won on three successive days, of Nachod, 
SkalitB and' Schweinschadd (see Seven Weeks* Wae), and 
opened the way through the mountains in spite of the defeat 
of Steinfhbtz’;^ rival Bonin at Trautenau. In 1867, in his loneli- 
nesi^ the Uon of Naehod,** as he was popular^ called, con- 
traotedba' second tnaitiage with Elise iron Krosigk (who after 
his < dearth' miarried Count Bz€hl). He was now, for the first time 
in a fisidy wealthy man, having Wen aweb-ded a money 

grant toi* his brilliant services in 1866. About this time he 
was 'dected'^a member of the North German Confederatiem 
partiiiweni,''' ‘ 

At^the' oMVbrecdi ef 'the war of 1870 Steinmetz was appointed 
to ^coHMSkaild one [of the three armies assembled on the Rhine, 
the others led^by Pfrince fVederick Charles and the crown 
prince. It wa$!n<^ long before serious 'differences arose betwedi 
Steiii^tE and Prince Frederick Charles. The former, bm- 
bittered by'a^lffdhng struggle against the influetices of wealth 
and ^^itibn, and ^perhaps somewhat firisi by his successes m 
i866vc(Mistderedan order to ato the roiads for the prince’s army 
asasi attempt'to crowd a humbler comrade out of the 
linei^d various incidents added day by day to his growing 
resentment ufntil at last on the field of <Graivelotte (see Metz 
and»'#im^co^inkM AN War for an account of these quarrels) he 
lost ’hte't^per and wasted his troops.* After this there Was no 
altei^ti«^ %ut to relieve him of the oOmmand of the I. Army 
and to^iend him home as^govemor-general of the* V. and VL 
Aittt^'C^sdkfrititB. In April 1871 heiwas retired at his own 
requeee|but^ hiS gfieat Mffvibes were not forgotten when victory^ 
had soft(nied anittOsities^alkd general field 

maMud^^^given'h pension of 00cm thalers and made a member 
ofiiiifipl^ehalit^ >^inthespbfitof 
hidwhm ca^^cer nb W sdidier hemack nb amihpt to jinu!^ hto^ 
cofldnotld' S8^>eiS8her 8gidritt Ihe critkasms'ot *the getteralstaffii 
hisl^^ tth<lffi«bl’«ttacksi His'>Uei»in>Velweinic!iit/ 

ndd’hhppy; lakki heTotained hiir bodily to tlurf 


last. He died at Bad Landeck on the 2nd of August |879» 
The 37th Fusiliers of the German army bear his name-as /part 
of theinragimental title. 

See supplement of Militar Wochenblatt (1877 end 1878); 

STEDUCHKBIDEB* MORITZ (1816-1907), Jewish bibUo^ 
grapher, was bom in Moravia in f 816. He was the. most ^om- 
plisbed^ bibliographer in the realm of Hebrew liter^^urc. Ktis 
gre^t work was his Catalogue of the Hebrew Collection of the 
Bodleian Library, Oxford (1852-1860). In this masterly work 
he settled many questions as to the locality, date and author- 
ship of early printed bpoks, and provided a vast mass of bio- 
graphical materials. His Jmish Literature (published in German 
in Ersch and Gruber in 1850, in English in 1857^ and in Hebrew 
in 1899) is a complete survey of its subject, Steinschneider 
prepared many other catalogues .(Leiden, Munich^ ] 9 [ambiu;g 
and Berlin). He wrote much on Arabic literature, and was the 
author of bibliographies on a great variety of subjects. A^ng 
them may be named bibliographies of Jewish mathematicians 
and travellers. His most extensive work after his Bodlpian 
Catalogue was his treatise on Hebrew translations in the middle 
ages (Die hehrdmhen VherseUtungen i vbfe., 

1893). Much of his work appeared iti his periodical HebtUisehe 
(1859-1882). He died in Berlin in 1907. (i.A.) 

STBIll'niAL» !BXyMAin|l (^823-1899), German 
at Grbbzig in A 


and philologist, was bom at Grbbzig in Anhalt on the i6tli of 
May 1823. He read philosophy and philology a*t the univer- 
sity of Berlin, where he graduated in 1850. From 1852 to 1855 
he studied Chinese (language and literature) in Paris, and in 
1863 became extraordinary professor of philoWy at Berlin. ‘ 
In his philosophic theories hfe sympathized vrith Moritz lazarus, 
in conjunction with whom he founded in 185^ the Zeitsehrift 
fiirVolkerpsychohpe und SpraehwissensckafL Like Lamus and 
the Herbartian schbol in general, he afta^ed supreme' Wtie to 
psychology, dnd especially to , the psychology of society, the 
study of wnich, combined with* tSomparative phildlogy, alone 
could give trustwortliy results, In philology he Was an 
admire and Aisciple Of Wilhehn' Von HtmibbMt,' on whose 
methods he wrote several books. ^ 

His principal workp m filer Ur^prung dir Sprache im 
hang, mii den letzten Fragfiti dlles wissens (iBsx; ahi, fed., J888); 
Khssificaeion der Sprachtn (185b); CharaMitmtik Ber ' 
HchedTfpen dies SpreteMmues (i!«6d); Bw Emtwicheltmg derif^krift ' 
ijBsdiil&ramtHatih, Lwhj PsyahidomB 
GesphidjUi dir 

schaft land c^d., i88H; ^Mgeminp, 
appeared m 184& 1% ^ 1^, 1884 pa] 

edipoq of ,hiS;WPfl^ .[.fj.j • ■ ■ -m, 

Sl^ pmar pir VOrtiteTm 

of «to^- witpi 
beacmg inberiptioos;) and genera^^ terminated with 
(iEtrfi%A(A enriched witb ijie Wnlhemion plant In' latex^<tinMa 
thb stele was croWried^With a pediinent, ‘Thb WkW Of ?H0 
Tocib^ at AtHe^ Ij^d wiih‘$&l^'$,tSon^e.pjf 
of prominent citizeas^ - . i ;;j.. 

sniUlNBOSOH. a lown of the Cape provinteyiSonfh Afrioaj' 

2497 ware, whites. Jt .nes , jfo If. i§ibo.YP 4 % 
upland valley oni^e At]aia.ric 
next to the capifal> the oWfxt aOtoeiiieht in ikhkprovliitoa/kaving-^ 
been .IWwidfcd ’by (melt 
1681, 

Bosch. The streets 1 ane magnmeentf Qa)ii» whue ^ 

mariy of theihooees weth thatched ig^ 

(Centre.! 

> ar« I^^Dhtih'llhbolbDm 

ian4;.|c^,M , „ , 

The aunotmding (diatnct is 





fruitrgrovKmg^ The vineyards have been replanted with Ameri- 
can stocks. The Stellenbosch valley is ck«ed in by rewitfes, df 
hills beyond which, east^^ lifcs Frenchhdtek V^dley, ,\mh a 
village of the same name. This district was the headquarters 
of the Huguenot refugees who settled in South Africa at tlie close 
of the 17th century. 

In the early days of the Boer War (189^-1902) Stellenbosch was 
one of the BritifAi military bases^and was used as a '* remount 
camp; and in consequence of omcers who had not distinguished 
themselves at the front being sent back to it, the expression ** to 
be stellenbosched ** came into use ; so much so, that in similar 
casts officers were spoken of as " stellenbosched " even if they 
were sent to some other place. The remount d6pdt is maintained; 
horses and mules thrive here. 

STBII ( 0 . Eng. staejUf stmn\ cf. Du. stam, Ger. Stamm, &c., 
probably related to “ staff ’*), in popular language the stalk of a 
plant, the trunk of a tree (for the technical use of the term in 
botany see below). There are inany transferred uses of the 
word, such as for the slender structure which joins the foot or 
base of a vase or goblet to the bowl, a stock or branch of a 
family, or, in philology, a derivsLtive from a root, the unchanged 
part in a series of injected forms. The stem of a ship is the 
prow, properly a curved piece of timber or metal to which 
the two sides are attached at its foremost end. This was a 
Scandinavian use early adopted in English; the word meant 
simply post, and custom alone restricted it to the bows rather 
than to the stem ; in Danish the distinction is made between 
from Siam and bak stam and dso in German, Vorder-steven 
Hinter-steveH, 

In botany a stem may be defined as an axis bearing leaves. 
The stem with its leaves is known as the shoot. Structurally 
it difiersirom a root in having no development of cells forming 
a cap over the growing-point. Under the term caidome (stem- 
structure) are included aU those parts of a plant morphologically 
equivalent in bearing leaves. The stem generally ascends, 
seeking air and light, and has therefore been termed the ascend- 
ing axis. Stems have usually considerable firmness and solidity, 
but sometime th^ are wesdc, and either lie prostrate on the 
ground, thus becoxmng or dimb on plants and rodks 

by means of rootlets, like the ivy, being then cidkd scandmt, 
or twist round other plants in a spiral manner like woodbine^ 
when thev axe twinifig: Twining plants turn dther from light 
to left, as the, French bean, convolvulus, , 
dodder and goiud ; or from left to right, as 
honeysuckle, twining poly^num; hop and 
black bryony f^amus). In other ca^; 
climbi^ plants are supplied by tendnlsi 
as in vine, bryony, passion^ower^or by the i 
tendril-like tef-stalks, as in clematis and 
Tropaeolum. In warm climates twining *1 
plants {Uanas) often ionn nthick woody 
stems, while in temperate vegionathey are 
generally herbaoecnis. Some stems* are'{ 
developed mortin diame^^han ihh^ght, 
and pre^t a peculi^ d^rtened and 
thikkened aspect> as Ttsiudimna or tor- 
toise-plant, ^di^n, Mdocactus, EMn<H 
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Fig. X.— Orohld 
with Pseudobnlb^ p. 


foctfcr apdpth^|Ca taceae; while in man^ orchids^ x)lhc;steim 
assumei^ ovu or rounded fonp; and is called a psmdbhulb^ 
Namis are gi^n to plants according to the natuve and dnra^ 
tiopof their stMs* Herbs, or plants, have stems which 

die down annuity* In»«ome 6f Ijhem the^de phqrit pen 
after fioimnng; id Qt the.stmifonnuig 

. irgmiwhieh the »tem 


aris^ nmd 
after two 
of 


Unfits 
weB defined: 


ilants of smoll stature are icalled under-shrubs w buskesv^ The 
between these differtnt kinds of stem are^ not alwayg‘ 

5fined;,;^d there soiri^/j^lants occupying m ihter- 

mediate position between shrutis.knd trees, to which 
of mborescent shrubs is occasionally given. ^ " •> 

The stem is not always conspicuous. Plants with a diiilutOt 
stem are dauksceitt ; those in which it is inconspicuous are 
acatdescent, as the primrose, cowslip and dandelion. A similar 
term is given in ordinary langua^ to plants whose stems «are 
buried in the soil, such as cyclamen or sowbread. Some plants 
are truly stemless, and consist only of expansioiis of cellular 
tissue representing stem, and leaf, called a lhaUus, and hence 
are denommated Thallogens, or Tkdlophytes, 

The first rudiment of the young shoot of the embryo appears from 
the seed after the radicle (young root) has protruded. It is termed 
the plumuie (fig. 2), and differs 
from the r&.dicle in the absence 
of a root-cap and in its tendency 
to ascend. The apical growing 
porfion constitutes the torminiu 
bud of the plant, and by its 
development the stem increases 
in hei^t; projections appear at 

regular intervals, which are the , 

rudimentary leaves, and in addi- Fig. 2. — ^The of the Pea 

tion there is a provision for laid open, 

the production of lateral buds, c,c, The two fleshy cotyle- 
whicn develdp into lateral shoots dons, or seed-lobes, wliidh remain 
more or less resemb'ing the underground when the plant 
it stem, and by these sprouts. 

’ f, The young root or tadide; 

f, The axis bearing the young 
shoot or plumule, g, which lies 
in a depression 01 the cotyle- 
dons, /, 



:he branching of the plant is 
determined (fig. 3). These buds 
are found in the axil of pre^ 
viously formed leaves ; or, in 
other words; ig llm angle 
formed between the stem rand 
leaf. They are hence aiH^saxitlary, They are ] 
leaves from ito Outer portion',^! the stem (exogw 
consist entirely of cellular;tissua. but in the prog^wol 
lar bundles are formed in a ' 

them continiiens with thoio . 
of the stem, and nlffniab ‘ 


i like the 
: at first 
tiw^vascu- 


branche8Kcepn)dttced,w) 
in every xw^peet xisemble 
the axis whenCO tlie buds 
first sprang. In the Lyco- 
pods branching takes place 
oy foxidng of the growing- 
pmnt, the main aadiB being 
thus replaced by two equiva- 
lent axes (fig. 4); in most 
Caees thefiM axes develop 
unequally, %be weaker be* 
coming pushed aside and 
app^nng later as a lateral 
branch of the^tronger. The 
place (fi origin of the leal is 
Called a new; the intervals 
between nodes are called in- 
temodeSi Thestem, although 
it has a tehdettcy to rise up- 
wards When first develciped, 
in many tnstanbes becomes 
prostram, and either lies 
along' the ground patti^y 
co vwe d by the soC or runs 
completely underneath its 
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Fiq, 3.— Aj)eas,plail»pcrt,o^»r - 

ganuc blar'^ ' — 

Vf Extreme 1 

cone. . ^ , , . . , , 

^ r /. Deaf rudiment, ,, , ,, 

othar. ' SlMa4«tMW are'thertfore subtenaiiMti, aiid ioe dtattnsuldMV 
frow>»w>t«‘by tw wovisioaiiuwlelw.teHtiUj WilJWWi.'' ■ 
GiWotitt' nogtl^f sttiatt due to liitorliddiiiY ' 

thO'cosi) Ot'iiiiMt liUM' growth to- at'Mnne dUiido»‘%dow tht 
beM this the rate w gtewth gtadodlly diaiiMiM dhtil Hihj 
jg ttoaMd>ieh»o giwwU to lew 
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contlnuM tile growth in raring. In ordinary trees, in which there is 
provisipn made ior the formation oi numei^ous lateral buds, any 
injury done to a iew branches is easily 
repaired ; but in palms, Which only form 
terminal buds, and have no ‘provision 
for a lateral formation oi them* an 
injury inflicted on the terminal bud 
is more likely to have a prejudicial 
effect on the future plant. In the 
trees of temperate and cold climates 
the buds which are developed 
during one season lie dormant doxmg 
the winter, ready to burst out under 
the genial warmth of spring. They 
are generally protected by ex- 
ternal modified leaves in the form of 
icales, which frequently exhibit a 
firmer and coarser texture than the 
leaves tlicmsclves. They servo a 
(From Strasbttrgvr'i Lthrhteh der temporary purpose, and usually fall 
fSSS off sooner or later, after the leaves 

wrV- . T are expanded. The bud is often pro- 

toctcd by a coating of resinous 

(W (A 

balsam poplar, or by a thick downy 
nf Covering, as in the willow. Linnaeus 

of the rudunentaty slioots, ^f-buda or tUe 

'^K'Leaf rudiments; r, TTfl" 

, 4 In some plants, as in the plane, the 

f V buds destined to live thJ^gh the 

' ^ winter are so completely surrounded 

by the base of the petiole as not to be visiUe until the leaf has fallen 
oil. These are said to be inirapfitiolar* 

In the bud of a common tree, as the sycamore (fig. 5), there is seen 
the cicatrix or scar left by the leaf of toe previous year c, then the 





^^Leaf-bud of Sycamore Fig. 6.«-TTansverse section of 
{Acer Pt§ui9-platanu$) covered the same leaf-bud., 
with Scales. 

scaled areaiiged iff iltemate pairs and overlying each other in 
what is catted an imbricaied manner. On nmking a transverse 
sec^iom the bud ffig. 6). the overlying scales e, e, e, e, are distinctly 
seen surtmtli^g the leaves /, which are plaited or folded round the 
axis or jpKMvbig'^nt. In plants of warm climates the buds are 
often fofimed jljiy the ordinary leaves without any protecting append- 
ages; such are called acAsd. A bud may be remov^ in a 
young statQ, bnm one plant and grafted upon another by the 
procMS of buidingt so as to continue to form its difierent parts; 
and it may oven be madeio grow in the soil, in some inat^ces, 
hnmediat<jfy after' removal.* In some trees of warm climates, 
as papaw-trfee, palms and tree-ferns, growth by terminal buds 
is wen Seen.' ifi thiese 'plants the elongation of the stem is generally 
regular and *hniform,>b'ttat the age of the phmt may be estimated 
by its' height; is there is On great increase in the. leaf area owing 
to absence of branching, there is no need for a great increase in 
the diameter of the stem.^ 

Although pn>visiott iS made for the regular formation of bads, 
ther^.^e otften gmt irregularities in consequence of many being 
abortive or renmoning in a dormant state. Such buds are call^ 
latent, an^are capable of being developed in cases Where the terminal 
bud. afiy pf the brwches. have been injured or destroyed. In 
’some rngtsA^i . ae in nrs. latent buds fellow a regular .system 
of alfeniationi.Md m plaais yrithjiOi^site leaves it,,freqnently 
happens that w pud in the axil of one of the leaves only is devefei^, 
and the dmereat , buds so produced are litaated mfernately ex 
opposite sides of W atom. Oecasionatty^alter.a partial develops 
as ^MchM,:irai^ are arrested and fermrjmots or nodules. 
The.io«called eworyoiibn^ or woody nodpfe <in^e. ba^ of the 
bef^^. ottve sM Otto txcm are of this nature. TW W 
partWiF; developed bn 4 s; ip which the wooidy matter is pressed 
upop by Inn smoiimlUag.im and thul acqmres tod and 
atofii^.itoe, they PMSfai jraw^Mea^ 

fWWfel a cratMl 

The nodules sometimes form knots on the surface of the stem, ar 


other tkace they appear os \&tgo excrneoences, and in some casee 
twies and leaves axis produced by them. ! 

when the terminal, bud is injured : or axxested in lits growth the , 
elongation of the main axis stops, and the lateral branches often 
acquire increased activity. By continually Cutting* ofi the tebninal 
buds a woody plant is made to assume a bushy appearance, and 
thus pollard trees are produced. Pruning has the ento of checkang 
the growth of terminal Ghoots, and of causing lateral ones to push 
forth. The peculiar bird-nest appearance often presented by the 
branches of the common birch depends on an arrestment, in the 
terminal buds, a Shortening of the internodes, and a consequent 
clustering or fasciculation of the twigS. In some j plants there is 
a natural arrestment of the main axis after a certain Uine, giving rise 
to peculiar shortened stems. Thus the crown of the root is a st 6 m 
of this nature, forming buds and roots. Such is also the ,case in 
the stem of cyclamen, Testudinaria, and in the tuber of the potafo^ 
The productibn of lateral in place of terminal buds sosjeitlmm 
gives the stem a remarkable eigsag aspect* 

The mode in which branches come ofi from the stems gives rise 
to various forms of trees, as p3rramidal, spreading or weeping — the 
angles being more or less acute or obtuse. In the Italian poplar 
and cypress the branches are erect, forming acute angles imh the 
upper part of the stem; in the oak and cedar they me spreading 
or patent, forming nearly a right angle; in the weeping ash^nd elm 
they come off at an obtuse angle: while in the weeing willow and 
birch they are pendulous from tneir flexibility. 'Hie comparative 
length of the upper and under branches also gives rise to dinerences 
in the contour of trees, as seenJn the conical form of spruce, and the 
umbrella-like form of the Italian or Stone pine (Pmwj Pined^. The, 
branching of some trees’'is peculiar. In the Amazon district many 
Myristicaceae and Monimiaceae have whorled brandhes coming off 
in fives. This is also seen in the Chili pine. 

Brandies are sometimes long and slnnder.and run along the ground, 
produdng buds with roots and leaves at their extremity. This 
18 seen in the runner {flagellum) ol the strawberry. In the house- 
leek (Sempervivum) there is a similar prostrate branch of a shorter, 
and thiclmr nature, known as an opset, producing a bud at its 
extremity capable of mifependeat existence. In many instances 
the branch decays, and the young plant assumes a saparate existence. 
Gardeners propagate plants by the process of layering, which consists 
in bending a twig, fixing the central part of it into the ground, and, 
after the production of roots, cutting off its connexion with the 
parent. A stdlon differs from thoseihi bdng a birancli which curves 
towards the ground, and, on Teaching a moist j|»t, takes root and 
forms an upright stem, and uUimatdy a separate plap^' This is 
a Sort of nattiral layering, arid the riknl producing such branches 
is called sMoniferous, Ifi the rose arid riiitrt a Subten^anean branch 
arises from the stem^ which runs horisontetty to a certain extent, 
and ultimately sends up an aerial stem, w)nch>.becqiaKfS an inde- 
pendent plant. ,Sqch PianchpS are denomumted suckers, and the 
gardener divides the coimexion betwcien the sucker and the 
parent stem, in Order to propagate these plants. A In 
of asparagus and other plaatts ’which ihaive a w — 

below gvoundi subtea^auuan buds me «wntiaU»*^to 
appear above grpund ^ 9tots or branches 
at first, and Ultimately ^th true leaves. TtopSI 
herbaceous and perish annU^y, iidiile ^ 

the true atom remains below ground 
ready to pend pip feesh 1 shoots next 
season. In bnnmiaa and plantains 
the apparent aerial stem is a ’shoot 
sent' up bv an -undOrgroUnd stem, rind 
perishes sifter ripening frafe. Bmnrihes 
are aometjmes mrtoed in .their develops 
ment fe plafc.of fer?i[^.toycs«. 
become transformed into or 

thorns, as in the hawthorn, l^ants 
which have spinss in n wild otido. <dS 
the .nppk and pern, often Ibse them ^ 
wh(m cultivated, in consequence of their , 
being changed into branches : 'in spxnp 
cases; 08 in the sl^ (Primi^ ^pinofsh) 

(fig. 7I, a branch beats leaves at its 
loufer portion, and terniipii^^ 

— '“e. ^ SQxi^ 



shoots ' 


’ 'Fldi''7.-*iBtandh^%f ’rife 
Sloe I {Pfdnus ! spimka) • 

txadrtls, wiadi 

by t«riaiKg 

yme 4 ' ar.i ^ad ^in^'^tlfelrbea^leaCA. ^ 

1.1 J O'- . .Hi-.' i'vYj T 


i dishs at the tips ol thf^ 

to ‘to' isupperfe: /td 'sEi 

’talilia« tlM tdlM ceoUoifai) 

r/cladpjSsd ior(pll|dioy » ) 

' *■' 

imtgr-iiiHcoyoin.'ttr'iatin 

natives of very dry countries. 
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cpaaeqnieiice of the pon- 
or ippre l^ye^i or oo Account ox the 



• Fig. 8.— Twie of Butcher's Broom (liuscus acuieafus) 
slightly enlarged, showing ckdodes, 

adhesion of the young branch to the parent stem. In place of one bud 
there are occasionaliy several accessory ones produced in the axil, 
giving origp to numerous branches. 
By the union of several such buds 
branches are produced hartdxig a 
thickened or flattened appearance, 
as is seen in the fir, ash and other 
trees. In sonie cases, however, 
these iaaciaied branches are owing 
to the abnormal devclopmeat of a 
single bud. . 

The typical form pf stems is 
rounded. They arc sometimes 
compressed or flattened laterally 
<flg. 9), while at other times they are 
angular. Various terms are amiUed 
to the forms of stems, as cyh'iiancaii 
or tweUi, qimdrangiilar or square^ 
joinUi or wHctuaUd, &c. The 
foUovring are some ^ the more 
important anodi ft ca t ions of stems : 
the cfown of tht root is a shortened 
stem, often partially pnderi^dhnd, 
which Temaiiie in soxhe plhflh) hfter 
the leaves, brandhes' and flower- 
liialks have udthered. In th» case 
the intemodes are very short, and 
the nodes axe crowded together, so 
.MltlHiMi/iirBtu- thatthe plMtaJprtrttoJte^ttm- 
uitnoC Quitav Eitcbar.) , ; less, lit M seen in ipereniiiaiptants. 
, Qpifniid mona^an- the, leaves of whica dw -down to 
'Wifo.'BhMnE fldwet the ground annually. A rkiMom 

The 'fekVes are teduc6d' to ttt^rbol-mdh (fig. 19) fe ahorbronfal 
thotns. ^^ nat aiee.) itemushaliysendiiig ouft flotnerous 

kiodts and teaif 4 widi fnim ttsuppet surface. It ooours.in ttfustihis. 

4mm or sweetiflag. ginger, watWrWy, pwy epe«W oi 





I d\ n«et>ieMonj hi lep 


I oi ikd ^ , ... 

Ac."'' ^ .iee^'‘ldis:tdcf«iM:<th sodei^kn^ 


distinguished from a root. A rhiromesuch as occt^ 
seal (hg. xo) is not a jingle stem,, ue. prodxU;t < 

- * j _i: — ..i*..- 

10. t.f d.s), 

sometimes I 

carectJorm, as in Scaiiosa succisa. Wi which the so-called 
root IS in rejdity a rhizome, with the lower end decaying, 




grows hi soil rich in humus, no roots are developed, tne coro 
" " ig rhizome acting^is me absorbing organ(fig. 1 3) . A ps( 

1 an enlarged bulhousrlike aerial stem, common in epiph^ic 
it is covered with a thick epidermis and acts as a wate^tore 
for the plant , which from its growth on branches of trees and in smiuar 
positions is often unable to get .sufficient water for its immMiate 
needs. A 5060/s is a creeping underground stem, sending root^ from 
one, part and leaf -buds, from another, as in couch-graB|| pturex 
awmriAi and Scirpus lacusiris. It is often cSlled a creepil|r root, 
diut Is r^ly a rhizome with narrow elongated intemodes. » tuber 
Is a thickened stem or branch produced hy approximaj|loh of 
the nodes and the swelling of the \ 

intemodes, as in the potato. The , 
eyes of the potato are loaf-buds. . 

Tubers are sometimes aerial, 
ocouppng the place of branches. 

The ordinary herbaceous stem of 
the potato, when cut into slips 
and planted, sends ofl branches 
from its base, which assume 
the form of tul^s. Tubers fre- 
quently store up a quantity of , 
starch, as in Maranta a/rundinor 
ceo, whence, arrowroot is derived. 

Another form of thickened un- 
derground stem is the corm, as 
seen in the autumn crocus (Co^ 
chioum^ fig. ii), gladiolus, &c. 

Structurally it is composed of a 
solid more or less rounded axis 
covered by a layer of thin mem- 
branous scales (flg. 12. A. ft). A 
corm is only of one year's dura- 
tion, giving ofl buds annually in 




|ts''^^tSireiA "iUw^ing 


M 

<Aft6r Sachs.) 

Fig. 12. — Corms of Catokwum 
au^mnale in. autumn when the 
plant isIn fipWor. ‘ ' 7*" 

ft; ' pitot ,0 

ft, fti Brown f 
w, 
st, 

v' ; stem. , 

ft', Vonnger corm jirodhfed 

■ ^,<-^*frOm ft. 

Roots from ft^which 
, grows atSMipme of ft. 
5, 5', s^^saiea'thmg leaves. 

l". Foliage leaves. 
b, h\ Flowers. 

ft'. Young corm produced 

, from ft' in autumn. 
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GttifUv Fixcber.) 


alt^ne ttmiSiMagf and tcmatltuting thin brown scales arotmd 
thb toto (as at AJl MeaiiwhUe, the young bnd-cotm (<&") in 
the axu of the middle leaf grows ra^dly at the exliense of 
fte parent corra (^'), but it ' does hot atliin a great size. 
In ahtumn it produces new' leaves, which remain small, but 
from the axil of the two uprpet the 
dowering stem rises up and bears 
flowers; whilst in the axil of one of its 
ntiddle leaves a new bud-corm appears, 
which will the following autumn pro- 
duce young leaves, flowering srtefn, and 
a new bnd-corm, and thus the cycle goes 
on. The buds or new corms formed 
from the old corms niay be produced 
either laterally, as in Cdlchicuin awhtfn- 
nale, or terminally, as in crocus’ and 
gladiolus. The bulb is another 'form of 
underground stem or bud. The axis in 
this case is much shortened, and the 
intemodes are hardly developed. T^c 
bases of the leaves rising from the stem 
are quite close together, and become 
succulent and enclose the axis. In the 
lily the thick' and narrow scales are 
arranged ^^ratcly in rows, and the 
bulb IS called scaly ; while in the leek, 
onion, squill 'and txfllp the scales arc 
broad, and enclose each other in a con- 

, centric manner, the outer ones bein^ thin 

Fig. 13.— ‘fdWKOiUe of and membranous, and thb bulb is tuni- 
CoYallorhUa (Nat. cated. In the axils of these fleshy scales 

size.) ’ new lateral shoots airise, forming new 

«, floral shoot. . bulbs. The lateral buds or cloves somc- 

h. Rudiments dt new times remaih dteched to the axis, and 
rhizome brakdbeft. produce flowering stem^, so that appar- 
ently the Same bulb continues to flower 
for many years, af , la the hyacinth and tulip; at other times 
the young bulb' ar^; detached, and form sg^arate plants. In the 
axil of the leaves \bf Lilium bulhiferum, Dentaria, bulhifera, and 
some other plants, ^mall conical or rounded boflie^ are produced, 
"" j callerl bulbils or bulblets (fig. 14, b). They 
' resemble bulbs in their aspect, and consist 
of a small number of thickened scales 
inclosing a growing-poinU' ^These scales 
are frequently united closely together, so as 
to form a solid mass. Bulbils are therefore 
transformed leaf-bud^, which are easily 
detached, and are capable of producing 
young plants when pUced in favourable 
jcircumstanccs. The scales in bulbs vary in 
^ number. In Gagea there is only one scale; 

Fig. I Stem of tulip and Fritiltaria imf malts they 

Bulbiferons I^ly (sttft- vary from two to five; while m lilies and 
«m bulUftrtuHy., Bhpw- tyacinths there are a great number of 
ing bulbils d,/produped scales. In the tulip a >ud is formed in 
in the axils of the outer scale, aad this gives 

deaves. ^ flowering axis, ^d a new 

, j , bulb, at the side of which former 
bulb is attached, in a withered state. ^ 

i which arise elsewher^ wn in the 

d place, as from o(d Btems, or T<^t8. Such 
shoots are Sequent on 
the roots of elm, poplaf, 
plum and other fruiti- 
trees. Occasionally 
adventitious buds are 
)\pro(i(ucQi|l eh the edges 
rfof leaves, ^as in’ Brye- 
ph^Uum calycinum (fig. 
1 ^)^'’ Medaxis paludosa, 
and various species of 

and en the 
sunaoc' v'Of leaveSg as 
' Bryophyllum calyci- in, Orniihogalum d^yrso- 

■ The^e ewt 

at the emeimties of the primary veins. , , able of forndi^ inde- 
pendent plaht 5 ?similar 
; 1flidS'<aro^roud« to appearoh the leWims of 'B^goiWh, IWwilra. 
GfejWfliy^aht if Woendihg- vhxioas sports ot>'them;'and 
w oftteii^Wilttsied ‘by 

‘“*aroemirS*'te taifeiif>|tfopaga'tSott'. Thef bben 

ropeifetW 'by iWilis of IddtresMnro^) Ifl '^ tfie wiilh ' in -this 
kse thh' Ibwe# the itel imcdmes *tMdk«ied like w »<sotm„ 

iM ulth^^;a<htid y^$ 

— lOliip 0 iwwrn 4 i 664 rfiyg^), 

Swodisfi^ soldievv at Upsala anri at< Paris, ribose 1 

"the Mne7t»te 




the United Provinces. Returning *to Sweden he bnterfed the 
army, knd in i68fl became major. He served with the SWMes 
in the Low Lountries and on the Rhine, distinguishing him- 
self for skill and courage at Fleurus. During the War of the 
Grand Alliance he was employed not only in the field but also 
as a confidential Mnl in diplomatic missions. Soon after- 
wards as colonel oTtiie Palecarlian regiment he led it in the 
astonishing victory of Narva. He distinguished himself still 
more at Dunamiinde, Kiissow and Cracow. In 1703 he fought 
the successful battle of Pultusk, and three years later, having 
reached the rank of general of infantry, was made govesnor- 
general of the province m Scania, which he delivered from the 
1 )anish invaders by the decisive victory of Helsingborg. He was 
a great favoiirltti with Charles XII. in the earlier campaigns, 
but later the two drifted somewhat apart. It is recorded that 
the king, before whom (kneral Lagercrona accused Stcnbock 
of drunkenness, replied “ Stenbock drunk was more capable 
of giving orders than Lagercrona sober.” His activities were 
not confined to war and diplomacy; the university of Lund 
was under his care for some yean, and he had no mean skill as a 
painter and a poet. He bedune councillor in 1710, and Charles 
gave him his field marshal’s ,b6tcm in 1712. In the same year 
he invaded Mecklenburg (wiih but 9000 men) in order to cover 
Stralsund. He won' the brilliant action of Gadebusch, but 
numbers prevailed against him in the end. Cut off in Tonning 
he was forced to surrender after a gallant resistance, and passed 
into captivity. Five years of harsh treatment in Copenhagen 
brought his life to a ebse in 1717. 

See l^enbom* Magm Slenbochs lefveme (i757-i7<>5) ; Lilljestr^lc, 
Magnus Stenbock (Helsingborg 1890). 

STENCIL, a thin plate or sheet of metal, leather, paper or 
other material cut or pierced with a pattern or design; this is 
laid upon a surface and colour or ink is brushed or rubbed over 
it, thus leaving the ground colour of the surface imprinted with 
the design or pattern cut out. In ceramics the stencil is pro- 
duced by coatiqg the biscuit with a preparation which prevents 
the brAOsfer-paper or enamelling from adhern^ tp the surface 
at those parts where the original colour of the biscutt is to be 
preserved. According to Skeat {Etym. Dichi *910) the word stands 
for an earlier sUnsd, and is to be derived from Old French 
gstiHceller, tp sparlde, to powder with stars, an old term in 
heralc^, from Latin scintilla, a spark. The same French word 
has given the English tinsel,” strips, disks or pieces Of thin 
glittering metallic substances used for tfie decoration crf^abrics, 
hence any gAudy, showy and pretentious material^xr substance. 

STENDiU,, a town of iGermany, in the province of 'Prussian 
Saxjony,' picturesquely situated on the Uchte, 70 W. of 
Berikpn the main line of railway to Hanpveranifttbe Junction 
, of lin^ to Breippn, Magdebuix and Wittenbetgei • Pt^(i905), 
35,281. lAmoo^ relics 01 its former, importance are the 
cathedval, budt in 1420^1424 (though originally founded in x r 88), 

’ ‘reitJted In and nbw 'hf^sing the aJ^chaieblpgical co’ll^tfon 
of the Altmark,'tha'GQthic Mary,.^ound^ in ^447, 

a '^Rolaad column ” of x.535, and two fortified gateways, dating 
from the 13th uentury . • last form the dbm remains of the 
afldeAt lortifications, the site of v^hich is now xdostly ^occupied 
by promenades. A monument to the ^nehai^gist Johann 
Joachim Winckelmann (1717-1768^ commemorafi his birth in 
the town. Bt^hdal is the s^t^ra large ramify workshop, 
and Carrie^ on^v^ribuls besides the 

manufacture of &c. The 

earliest printing-press •to the^Altmark was ejected here, and 
published , ah' ewon qf the Sdchsmspibgd in (1488 as its first 
book. ff V/" 

Stendalvm fouhde 4 toatai by)Albeift the Bear, on the site 
of a Wendish settlement, Una eoib kfterwar^s acquired a muni- 
cipal churtflr. Bqcprping capital of the -^ti^ark j^^ a frequent 
imperial residences it.ti(^e tou ronsidmble4e^e ox plfosperity, 
to^part recently restored to>(iUi)y it&mWayqsonxieKi^ KtWhen 
the mark was'dhrided to^s^,>Sleiid|d the seat of the 

leldetor Stendalibraiielvof Jtfae kiiise o£ Ascania^^whiidii^ however, 
became actitiot to 'Ujec. Ibe 'origuNd’ WendS'iemr giidually 
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,'{iki 9 ^fth the Ikter Saxons, itMimgh the Platen Slavonidii 
' 'ttHeMttiohed' in 1475, Was still distin^ish^ as thO’ Wenden Strasse 
'in 1^7. The pd^tdatibh 'b^' ^ibits a ihaiked Slavonic 
eleinent. 

G&tc6/ (tw Staii SU»M (Stetidal, 

t« 7 *. ^ ‘ ' 

SlitKO^ MICOLAIJS (i$3i-iS 86), Danish i^turalist, was 
bom at Copenhaj^en'in 1631^ ,an 4 Studied meoicineand anatomy 
in th^t city and m Paris, After a period of travel he .fettled in 
Italy (i6)So) at first as professor of anatomy at Padua, and then 
in^orence as housewphysician to the grand-duke Ferdinand IL 
of Tuscany. He returned to his native city in 1672 to be- 
come professor of anatomy, but, having turned Roman 
Catholic^ he found it expedient to return to Florence, and was 
ultimately made apostolic vicar of I^wer Saxony. He died at 
Schwerin in Mecklenburg, on the 25th of November 1686. His 
fame rests on t)e sotido intra solidum naturaliter contento, 
published ,at Florence in 1669. In this notable work Steno 
described various gems, minerals and petrifactions (fossils) 
enclpsed within solid ro^. He compared the fossil with the 
living organisms, and istinguished marine and fluviatile forma- 
tions. He argued also in favour of the original horizontality 
of senfimentary deposits^ 

id in Italia^ by G. 


See Z)» Nicola Stenone $ dd ^uoi siudii ^ ^ , 

Capellini (1870) ; K. A. von Zittel's History ^ Geology and Palaeon- 
to^y*(lEng. ed., 1901) ; and W. J. Sollas. in SciencB Ptogress for Jan. 

innEllOORAPHT (from Gr. orevrfs, close, narrow, and 
ypa^civ, to write), the system or art of writing by si^s re- 
presenting rin^le sounds or groups of sounds, single words or 
groups of words, sometimes also s^led “ brachygraphy ’’ 
^Gr. fipaxv^, short); it is a general term including all the various 
systems of shorthand wrjting. (See ShortHani).) 

sfERTOR. on6 of the Greeks before TVoy (//t«i, v. 783), 
whose voice was as loud as that of fifty men. It is said that 
he came by his death as the result of chaltogmg Hermes, the 
crier of the gods, to a contest. Possibly, like Hermes himself, 
Stentor is a personification of the wind. The name is used in 
mddpm times of day one possessing a particularly loud voice 
(stentorian). 

StEiNtOIl, a genus of heterotrichous cilikte Infusoria 
so named by R. Okeh. It possesses a large mbnilifbrm meganu- 
cleus, accompanied by nuiherbus fidcronucleij iind has a trumpet 
shlipe, ^hen at rest, anchored by pseudopodial ou^wths 
limn the i^mow ;e*^d. It is iiilatively large, khd is much 
iraliied^m dcmoixstrate myon^ and had been also the bbjefct 
!of interesting studies oa regeneration, any piece, ebntainib^ with 
k the ^smudeps at least one midrbiludeus, 

reMMrating ihc whole >ahnn8d(8ec^ S» 

nK^pnus often inhabits a gelatinous i^heath and be ^een 
it attains a length of Ar cdtrtdeUs 

imifiiwiiw are coloured blue and sOarlet respectively . 
'-^^les in ttie eiiiosarc ; R.' lAnkbster in^e a sti^y of tire 

aentbf ihe fpnper Xblu^s^ , . . 

(1831-1897), Getman stotesmmi; 


a coi)isiderapi|& knp^lbdge 
atftsb, '^e Wm ' bauWti^ at 'tlib 


to 

^***h,, Apabtsh apd^ TT^. "'T' > 1 f J 

: smol ot ms Ina^./towi^, and at the « sfa^n 
ijbe. service of ^he.Pwsjao jiost opec. .ffis prbmotion 

:;2>SS5Si2S3S3^^ 

higher Imhwlies’crf the service hrwha trails- 
different stories aretol^ of the mahnn m W'hiib Ktls exb^tional 


knowledf;^ of European llntiigueges was broqght to the know- 
IbdgO 'Of the pOstifiaster-geheiralk who at oneb 'saw rthat capacity 
ahd’attainments of the kind oodtd' best be used at headquaiacrs. 
Diirihg the next few years he wasientnisted with' very impcwtaiit 
dnttes; he wks chosen as Pruisian representative- when a postal 
treaty was arranged with Spain* and Portug^v In £864 
giVen the task of reorganizing the postal service in thetonqiieiied 
duchies of Schleswig and' Holstein, aind in 1866 it fdl to;hts lot 
to extend the Prussian system to the newly annexed prombes; 
he had to take over and replace the system by which for three 
hundred years the family of Thum and I'axia had Conducted 
the postal service of central Germany. He alsO found time to 
write works bn the history of postal matters,’ viti'* a oj 

the Pmssim Post Office (1859), and articles on the meaim of 
communicatkm in ancient and medieval times, which afjpeaijed 
m Raumer’s Histarisches Tascherdtuch (1868). He wasc one ^f 
the invited guests at the opening of the Suez • Canal, iand. in 
1872 published a work on modem Egypt. 

In 1S70, at the early age of thirty-nine, Stephan waa id^ 
postmaster-general of the North German Ccmiedezaticin^iandliin 
the next year of the newly founded ^pire; in .iSyfi, aa the 
general reorganization of the imperial administration (see 
article Germany) the post office was made a separate dep^- 
ment, and his title was altered to that of secretary »of state. <^^fiis 
great powers of organization were at oncoshown in the apange^ 
ment of the admirable Feld Post, which, during, the 
France maintained communioorion with the army in the ifield. 
In eight months 89,006^090 letters, 2,500,060 peat tcards, 
and £10,000,000 in money passed through the depactalent,land 
it was his boast that letters were delivered to and obllKtediirotti 
the soldiers with almost unfailing regularity,, eometrmesi lewen 
on the field of battle. In this way he began what waa thetgreat 
work of his life, that of makang the post; office/iiijithe traeet 
sense of the word popular, and henceforth he^W^iUiMenisttiBgly 
cx)cupied in devising anci adopting* new contrivances if cjT’ 
convenience and use of the people, i The introduqtion /Of. ^ast 
cards was his first innovation. In this he had been antidpated 
by Austria, but the idea was hb' Owfi/ iritf had'Hi^ 
by the Austrians in consequence of a suggwfticn inade by ‘him 
at a postal Conference in 1865. The depveiopmeint'of'the poreel 
post and of the system of money orders was his next 
m this hb Wks so successful that in 1883 the Oiatoain y| 8t offi ce 
dealt with 79,000,000 parcels, while in all the bwieif cotmtrileS^f 
the world together only 52,000,000 went through tlteipost. Wl^ 
in this and other ways he extended the use of the^yt olSseo^t 
home, he ^gained a i^der celebrity in being the chief pnwttefter^ 
the Inttmatibnal Postal Union. & preside Ml' 

conference, which met' at Bern ift ^1874. ’ - 'J [ ' 

The alacrity of SteiAan’S inteih^ttCe and hfa entl!«isUttfll«fOr 
the instituticin over which he presided were shbwn'by theeeWkftes 
with which he applied Or took'OVer dH new' iftV^ertione^blsfiJ^ 
might be of public Service, suCh bs' teleg^phsy SdtenlftAeeibJ^iid 


pneumatic tulbes. His pridi'in the pist «&ce *h«w»W 
the'immediato interest whidt he took in the design 
the new offices wWcIi were erected ml ail |«Brte •«# «erffla«5^; 
it was always hiS ambition that the’ post wffiels’ iB'e^ ‘WWh 
should be the most conspicuous and tiie handSOroest'rf’iMftInc 
baiWings, even at the si^fice of economy. Ke Sup* 

jilted Bismaich in hU of ',exten 4 ^ 

national industiy and forej^ trade, and .airanM the, anw^dtes 
which a direct postal service was estabhshee betwetti 


by 


Gaminy and ttina His nation^ fe^Ite 'aMo 


djoweditseS ih the sutiport 4 ^<jh he 


^tton ^ 


pqrif ying , the German ^ 

not usImyS Sucteed in aviriding’ „ . . 

Tidloahutf lito 'i^ ffieWemtet-So 'easaWf* 
White hi? stddd aloitf ftonr ert&iitt^"pa^ P^}^» 
(recent srieakeir hi' the Eei«^te8"dir wtteira'df-” 
' aSatuielMp^d was a of' the ‘iWiHleSKSIIi 

iti his 'oteta d^tetmietot lirtffiyfor m 
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STEPHANigfEr-S'f!|EPHEH ^MARTYR) 


of the officials. By the power of working out broad aod general 
principles in detail and idealizing the routine work of adminis- 
tratibn, ,he may faiirlyi be placed tamong U^e great administrators 
by whom (far more than by statesmen and ^iticians) the Phis* 
sian state has been built up^ and he was singularly fortunate in 
thathi^ life fell at a time when by perfecting the administration 
of the newly founded imperial post he took no small part in 
strengthening the national idea and binding together the Gemmn 
natbm . In 1B97 blood-poisoning, arising from a wound in the 
foot, made amputation of the leg necessary, and be died from the 
effects of the operation, on the 8th of April 1897. 

, See E. KniclMberg, H. u. Stephan (Berlin, 1897). (J. W. Hb.) 

STfiPHANlTE, a mineral consisting of silver sulphantimonite, 
Ag5SbS4; containing 68*5 % of silver, and sometimes of im- 
portance as an ore of this metal. Under the name Sclmatmz 
It was mentioned by G. Agricola in 1546, and it has been 
variously known as “black silver ore” (Ger. Sfihwathiul- 
tigers), brittle silver-^re (SprodgUmerg), &x. The name 
stephanice was proposed by W. Haidinger in 1845 in honour of 
the archduke Stephan of Austria; French authors use F. S. 
BeudaUt’s name psaturose (from the (keek iffaOvpos, fragile). 
It frequently occurs as well-formed crystals, which arc ortho- 
rhombic and occasionally show indications of hemimorphism : 
they have the form of six-sided prisms or flat tables terminated 
by large basal planes and often modified at the edges by numerous 
p)nrainid-planes. Twinning on the prism-planes is of frequent 
occurmnoe, giving rise, to pseudo-hes^onal groups like those of 
aragonite. The colour is iron-blade, and the lustre metallic 
and brilliant; on exposure to light, however, the crystals soon 
become dull. The mineral has a hardness of and is very 
brittle; the specific gravity is 6*3. Stephanite occurs with 
other ores of silver in metallil rous veins. Localities which 
have yielded good crystallized specimens are Freiberg and 
Gersdi^ near Hosswein in Saxony, Chaaarcillo in Chile, and 
exceptionally Cornwall. In the Comstock lode in Nevada 
massive stephanite and argentite are important ores of silver. 

(L.J.S,) 

fSXBPHAKUt BYXANTINUS (Stephen of Byzantium), the 
author of a geographical dictionary entitled %$viKd, oi which, 
apart from some iragmeats, we possess only the me^e epitome 
of (One i{erinolau3. This work was first edited under the title 
Hfpi (AlduSj Venice, 1502).; the best modern editions 

iare Diii^dorf and others (4 vols., L ipzig, 1823), A. Westcr- 
lacuuui (Leipaig, 1839), md A. Meineke (yol i., Berlin, ^849). 
iHenM>lau&.dc&at£s hiaepiton^ to Justinian; whether the first 
or second iciroperor of that name is meant is disputed, but it 
isaems probable that. Stephanus, flourished in the earlier part of 
the 6th century, under J;;^tinian 1 . The chief fragments re- 
iinainiug of the original work (which certainly contained lengthy 
quotations from classical authors and many interesting topo- 
graphical, and historical details) are .preseiry^ by Constantine 
IVv^yrogennetQSj De administrando imperio^ ch., 23 (the 
a^icle Bvq) and De therwUibm, ii. 10. (an account of 

Sipily); the latter includes a passage from, the comic poet Alexis 
-Seven Largest Isla^i, Another r^pectaWe fragment, 
from jthe article . 4 wftu to the end of A/ eusts in a MS. of the 
Seguerian library. 

See sLitfons oi; WastermanUi Bindorf and Mcineke, . ehove 
xioticed; the 4.^ticle “ $tephanus ^zant.," in Smith's Dictionary 
of Diog. aphy, vat. iii.; H. Buribury, Hietory of Ancient 

GeiffhMy, i. tjS, 169; ii. 669-671 (London, '1883); Riese, 
De StephamiBygam^ muetohbw (Kiel, 1873); J. Geffcken. De Stephana 
MyennHtt, Jlfjdt^goh 1886);. Spuridioa jioutagaaGe^ AtQpBnrtHh els 
Ti i’ESwB 4 .,fErlanBen, t$9U)j f^aul Sakplowslo, fragmenta d. S, 
vpn ; E. Stem|ilung^, 'S^ien eu d. 

: gTElWVf the “ proto^Tqartyr ’’ lie k called Jn certain 
(rf Acts ,xxii. ,ao), in.^oTO sensea the. greatest %ure in 
^tpriioitive (3pistianity .prior to %ul*s ^ copveivipn, was . one - of 

^.l?own.”,|^i.A> oowhpre <;aM ';4eacqns ”) set over the 
”) towards, the nep^^ of, the 


J 


iperlmps others of 
his. office would 
^ of the Hply 


Spirit apd as his ^iritual power seems, to have shown itfffltin 
mighty deeds as weU as words (vi. 5, 8), he became a. 
man in Jerusalem, flimself a Jew of Greek culture^ he h^tur^lfy 
tried to win over his fellow Hellenists (vi. 9). ' 

It is here that Stephen’s advance upon the Apostolic teaching 
becomes apparent. His special “ wisdom ’* ♦ lay in ' ^eater 
insight into the merely relative nature andyalue oj the externals 
of Israel’s religion, and particularly those Connected VitJi the 
Temple. His fellow Hellenists were as a bic^y eager to dis- 
prove the feeling of the native “ Hebrews ’’ that they were 
only half Jews; accordingly teaching which minimized the value 
of the s^red “ customs which Moses had deliv^ered ” (vl.,14)— 
by making salvation turn immediately upon faith in Jesus as 
Messiah— would cause deep resentment in such circles, in spite 
of their more liberal attitude to things non- Jewish. They may 
have met Stephen’s appeal for faith in Jesus as Messiah by 
saying that full fellowship with God was theirs by observance 
of the Mosaic customs, centring in the Teihple, which in Jti*usalem 
overshadowed men’s thoughts touching the Divine ‘ presence. 
To this he would reply by warning them in Jesus’ own words, 
supported by those of the prophets, that the heart is £he true 
seat of the Shekinah; and that if they refused God manifest 
in His Messiah, the final embodiment of Divine righteousness, 
no holy “ customs no, not the Temple itself— could save 
them from the displeasure of the living (kd. Nay, God might 
have to make good Messiah’s words as to His person being more 
essential to fellowship with God than the Temple itself (cf. 
Matt. xii. 6), which might even be destroyed, as it bad b^en in 
the past, without loss to true religion. In all this he was but 
reasserting the prophetic rather than the scribal view of the 
Mosaic Law and its institutions, viz. that the inner spirit, that 
which could be written on the heart, was the only thing really 
essential. But they could not rise to this conception and treated 
his words as “ blasphemous against Moses and against God,” and 
roused “the people and the elders and the scribes ^*'againstWm. 

He was seized and brought before the Sanhedrin on the charge 
of speaking “against the Temple and th,e Law” (vi. 

TIis defence against this twofold charge took the form of a 
survey of Israel’s religious past, with a view to show ; (i) that 
“ the Ciod of Glory ’’ had covenant relations with their fore- 
fathers before tliey had either Holy Place (Land w Xetnple) 
or Law (vii. I-I 75 ; (2) that the first form of visible meeting 
place between God and Jlis people was far other tlm that for 
Which absolute ^ctity was pow claimed. Nay, tfie form of 
“ the tabernacle qK testimony' m wflderhess ** (no ftoly 
Land) bad more divine sanctwn ' than any later l‘exnple(44-r47); 
(3) that, after all^ the presence of “ the Most Was in^no 
way bound up with any ^tnicture of human ^ I^iah 
witnessed (48-,5oJ. The moral of ^11 this Was' plain i IsraePs 
forms of fellowship with the Most High had all alofi^ been 
relative and subject to clia^ge. Particularly Was thi^ £> ^th 
the external for^is of cultus ,thch represented by thle Teqi^te. 
Hence tore was no “ blaapheuiy ** in suj^^^ing that fa the 
Messianic age yet another citoge might come about, and timt 
observance of temple services ccuJdprdyalitHa as.^ af^e^yice 
with God. But there is an.othelfahd iripri acwaflihe ofplcading. 
This is found in the elaborate dCalingf with the person 

and work of Moses, the grebt lawgiver ^17-^#}-^ section 
full of exti;a-biblical toucKes—tolloWed by ,pne on Israel’s 
hardness of heart towards hha/itftd' the ^IS^ng oraejes” he 
mediated^ to^t!het With Its restdt,t (307^3): arid 

original Mosaism^ ehibodied IriHo^s and his rniriisiry^td limel, 
is repre^ted as ^paithing Which in ite full spirituid iWteritibn 
bad b^ii ftfislrfatcd Wjr tsra|cl*s'sti)^ddidness,(39, 42 '^Hhe 
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sh^Jl God up unto yo^ . k.A)k» unto lue/ i This is he that 
was in the Church in the wildcrne^ with the angel tvriuch spake 
to him in the Mount Sinaia and with oui lathers; who recemd 
hying oracles to. giye iu&to us : to whom our iathen would not be 
obedient^ but thrust him from themi and tumed back their 
hearts « (g^ seq..). Here wcjmvie the veiy situation as between 
Stefdien and his hearers; and it is made unmistakable by i the 
speaker’s closing words (51-53). They wiE have nothing to 
say to the greater Mediator of the Divine oracles in Messianic 
clearness and power. But if so^ the reason is not their fidelity 
to the Mosaic Law, but their infidelity to its spiritual substance. 
Had they kept the Law dutifully they would have believed on 
Him in whom true Mosaism was fulfilled and transcended. 

In all this there are points both of contact and div^ence 
between Stephen and Paul. Alike they are champions of the 
** spirit ” ag^nst the 'Metter and alike they tax unbelieving 
Judaism with failure to keep the Law in its real sense. But 
here difference * begins. Quite apart from the extemalism of 
Temple worship, to which Paul never alludes, they start from 
different conceptions of the Law. Stephen, the Hellenist, 
views it idealistically and with the spiritual freedom of the 
prophets and of Jesus Himself. But Paul took it more strictly 
(see Paul). Thus in spite of general kinsliip of spirit, Stephen 
is not lesJly Paul’s forerunner. He has no sense of. antithesis 
between law and grace; and he makes no reference to the 
Gentiles. It is rather the author of the , Epistle to the Hebrews 
(^.u.) who recalls Stephen. Both deal largely with the Temple 
and its worship; both expose the extemalism of the legal rites 
of Judaism, as tending to spiritual unreality; and both view 
the Gospel as the sublimation of the Law on ideed lines. Only, 
the later thinker contrasts even pure Mosaism with the Gospel 
of Christ, as old wijth new, as the Covenant of shadow with that 
of reality. 

As to . the authenticity of Stephen’s speech, it is generally 
admitted to be accurate in substance, if not in the words that 
he uttered. We may suppose it lived in the memory of , some 
associate in such discus.sions, who would often rep^t its tenor 
in his work as one of the preachers, scattered (via* 4, xi. 19) 
by the persecution which Stejdien’s preaching brought on the 
Jerusalem community, particularly on its Hellenistic section 
as most identified with tlie revolutionary aspect which faith 
in Jesus the Nazarene now for, a time a^sum^ in public esti> 
mation (contrast iL 47). It would finally be committed to 
.^tlng* largely becau^ it was so r^resentat}ve of the Hel- 
lenistic, view of the, relations of Judaism and Christianity.,, As 
such it was giyen proipinencc in tne b^k of Acts— a work which 
sbpws the greatness o^ tbe contribut^ns to the Apostolic age 
not on}y of Pawl, but also .of the Btellenista, ^osp mediators 
‘ betwiw Jews and QentEes, , possibly, bad ^ken in 
tube s .tearing pt Sltephen’«s^ martyrdom, an^l fiig own clqse 
rdatipna to, 58, do; cf j yi, 9). , < 

Stephen’? actual martyrdom, fs .desf;t}l|«4 tumultuary ,m 
charaoter, tbqugi tbe le^ fpfnK of^stp^g lot blwohemy were 
observed ^is is quite consistent , with u trial befptC the 
&mh^in; nor is it inconwivable {tjialt ,au int, cptc^ding the 
righto .of that body upder , the h*^ 

pEjceattheirupnlseof rei^usjfanatkfisni. QwJ* of 

Jewish bi^too^ is not, full enqugh.to warrant depimpf the 
h'^riclty of , this ieftturc 4 ^ ^^^^^^tive ,simp^5r on th. scort 
‘ WMon to s^nw that 

jLlifi.befr^hg Ijs^pre.the S^i^rjn.js a touch* 4 (W 
pf ^,'to,^eii}4rce cm whiqh, ,bfj,]W^|draw]ii, uj % p«% , ; 

■, j,UTTO*!ni*a.rnAII rMUtfite b. fi n.iitt jdeg 
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hIs mother Aikla, a grandion of WEUam the Conqumrsi ^ Btrn 
some time before stilor, hoi mas still aiboy>iWhen heiwas taken 
into favour by his unde> Henry. I. of England^ lEromiHeniry 
he ir^oeived the honour of knighthood and ithe.iCounty>o^iMor> 
tarn- ' in xzi8 lieaeivered his^coiukttion.with.BloiS'andiChartres, 
renouncing his hereditarjr daims iniavouir of hiftjelden.lirelher 
Theobald. But he acquired the enunty el Boulogne by marny- 
kg Matilda (r. .1103-^1 151), the -heiwssiof ^Camlt sEuirtacd Hl^ 
ai^ a niece of Henry’s first wife^ The old ^Ung aaimg^l.thk 
match after the untimely loss of his sqn, WiUiam At&helingt in 
the tragedy of the White Ship; until nas Stephen was regarded 
as the probable heir ito the English throne. But the return of 
the widowed canpress Matilda (^.e.) to her father !s.co(urt<te^d 
the situation. Henry compelled Stephen and (the ]M^t[Oi,his 
barons to acknowled^ t!be empress as their futu^ rulqr .(^ssb). 
Seven years later these oaths >were,renewed;;and Jn addition the 
ultimate claims ol Matilda’s infant son, Henry ;of Ax^ouvWere 
recognised (1x33). But death of Henry 1 . found therei»|iiess 

absent from England. Stephen .feked the opportaaityvi* |He 
hurried across the Chimnel and began to canvass fi)r , 8 up]^riteirs, 
arguing that his oaths h» Matilda were taken under ooerfHon^ 
and that she, as thedaughler of a professed nun, was;iUegitkQa^. 
He was raised to the tkrone by iUie. Londoners^, the loffidal 
baronage and the clergy ; his moat influential , supg^fortom^^ 
the old justiciar, lUbert, Idshop^of tSalisbuiy^ra^di.ihis »own 
brother,. Henry, bishop of ^Winchestar. Innocent JJtMWaSrfin- 
duced by Bishop He^ Jo ratif}r tha;i election, andrStephen 
thus cleared himself .from. Stain of penury. , Two chairs 
of liberties, issued in rapid succession, (confirmed > the | Kill’s 
alliance with:tbe Church, and earned, the goodwill of the noaian. 
But his supporters traded upon his notorkus^faciUty andijthe 
unstable nature o£ his power, m Extortionate ponG^ion6)rW9re 
demandi^d by the great baronstond particularly byiEasl Bot>ert 
of Gloucester^ the halfrbrotber of ithe amprmi . ;Tbe . 4 esgy 
insisted that neither their goo^s ncr thek. persons sha^nhe 
subject to secular jurkdicticmv 'Stephen ejpjdeavpure^^ 
lumseE from the control of such ipt^ested^ supporters by 
creating a mercenary army 'and a royalist petty ^ lhia\|ad at 
once to a rupture between him^lf and Earl RObekXx 138), whfch 
was the signal for sppradiq rebellions. Soon JafterwJ^' 
king attacked the mshops of f>alisb 4 ry/» Bfy wid.,.jL4ncokrr-a 
powerful fam^ clique who: stood at the head of ithovoncial 
baronage—aiid, not content with seizing thek oastieijj^ -Sub- 
jected ^em to personal outrage /and de^tippr ' The't^lt 
was that, the clergy, headed by brother, the bj^hp^ bljWln- 
cliwter^'dedared agoixist him (4x39). In the nudst ^dft thiise 
diffioul^sihe had left the western marches at the mercy of<tlie 
Welsh, and the defepee of thfemorthwnjshwes^|®Bi|9gil^ 
of (Sootiand. il^iad devolved ppon ;!tke ibarons lof^^tyipflpdiire. 
Stephen,!. was thoroughly discredited-'^. W CTOlPftS.iet 

length appeared in England (SSepL aoi Hiaoh ' !rbrwigh.a»mis- 
.pfeed. sense of chivalry he deeJingd to- taka wx opp<^ifap^nof 
seizing* her persont ,Phe, ym .thweforeiaWe tw joii^ ^e^^<^lf- 
, brother at Gtoocester, tft obiliaia wpgpkkn.i^ therakf^^j^nd 

swthrwiestom shires, wJi to , ewitest: itba 
years, ; Stephen’s; ipStWrerWOW^^^ gWKWl- 

ship. He showed remarkable energy in ihorryAngt^fTO^iiPne 
centre, pfreWbou tOLOnothw neyeif venturaAit^oaf^k 
.the hfadqnarters oK ,the wnpness-* Jn nAiwas^'wn»?ped 

and cwtnmd while ,5>e.ginnrmm 

.consequence, fog (SOf^n^oviths. ofri?* 

Engli^ 'li. we jFnher. %uits j(Ktfin>per.,thei8e^;pt 
wonW,wer> ha,v!e-,bgfn 
suppprterg.wwe. We *l.iPWWe: p 
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tK^ extiesse$'«f stidh Mbsls ns Geoffrey de Mai&deviUe> >carl .of 
' fifftfex^tumedconsicteiibiediRtncts i»to wikkriiessei/> >M 
Geiiffrey^ Anjou^ the >husband 'of the^emprfess^ compkted the 
‘ conquest of Nodnaindy ( 1 144 ). In 1 147 the (situation (improved 
for St^|^h€n;' Rdib^tt of Gkn^ster^ ^he aUest nf the A^vin 
pairtisaiM, died, land the empress left lEnglfiBxl in despair; r^But 
her son soon appeared in England to renew the struggle ( 1149 ) 
abd conciliate new supporters; ^ Soon after hia return to Ifor- 
hiah^ Henry was invatlied bjr his father with the duchyj{ii 5 o). 
H)e audoCeded to Anjou- in 1151 ; next year ^he acquired the 
duchy of Aquitaine by iharriage. " Stephen struggled hard to 
' ^secure the sucdession Idr Eustace, his elder son. But he had 
qnartelled with Rome respecting vacancy in tliesee of York; 
the >phpe foo'bade the English bishops to consecrate ^Eustiace 
' ^(tt 5 t); tmd there was a general unwiUinghess to prolong the civil 
war:' Worn out by incessant conflicts, the king bowed to the 
inevitable when Henry next appeared in England <ti 53 ). 
Negotiatibtis • were opened; and Sl^heti^s last limitations dis- 
>iappefifrod 'When Eustace was httriiisd of! l!y a sudden 'illness. 
Late in ^[153 the king acknowled^ Hertiy as his heir, only 
stipulating that the earldom of ^Surrey -and his private estates 
sh^ild bd guaranteed to his surviving son, William, l^he king and 
-tbdduke agreed to co-operate for the repression of anarchy > but 
' Stephen died'bdfoiie this work was more than begun (Oct. 1154 ). 

> ’On hib great s^al ^Stephen Is represented as tall and robu.st, 
beaeded,' and of an o^n coutitenan^d Ho was frank and 
geael^uB; hisoccarionallijctsof <diipUcity were'planae^ r^luetandy 
and never carried tb their logical conclusion. High-spirited 
and ^ proud of his dignity, he' lived to" repent, without being 
able' (to tindO) the ruinous conceseionS by which he had con- 
> ciliated supporters. In warfare he showed oous^, hut little 
generalship j as a statesman* he failed in his dealings with the 
' ‘Churchy* which^he altemotriy humoured-and thwart^. He was 
af genetteis patron of religkms foundations; and some pleasing 
aAecddtes Suggest' that his personal -Character deserves more 
tihrashendatiott Ins record as a king. 

See the Gfesid ' ^Ifephant, Richard of Heicham, iElred of Rievaux* 

• Staxdm^b, kad the Iciuximele of Robert de Toiigni, all 
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Kdisertn Malhilae (BefUn, 1897): 
de MtnUdtxh'Ue 'fLondon, i8ga)J ‘H, W, C. 


Ceel$inkMH<fn 0^. iPiarvneet ‘•edn, Hw -Weav^ ' (Obcioid, 1908); the 
Peter^fvmgh -Ckroniele, ed. C. rlununer (1892-1899). mdern 
. .works^efMisSjKlNorfate's 

|*B The Ajuarchy ol Stephea^B Rekn in Bng. Ji/isV. Review 
.;loa« 903 * .'lu. .w *!’ ; .'•(jH.WiC.lD*)- 

S^kpbsir L;hi8h|bpol Rome from abdwt s $4 to s$7, fc^owed 
( ‘^LnrfUs I: 'ttb WithdrcW'fhom cAurcA ' fellowship with dypriaii 
and' certain 'Asiatic bishops on accbnht c!f their views ao to th^ 


idf rebaptifeittgiimretics (Euseb.'fr. E. wiS. 5*; C^pil 
’< He is also miehtioned as 'having insisted., on Ae 
'the'hS!^ps*'ol' Mririd^ and'Asto^gh; Who'had 
bfeOn depO^d te\iniyithftdness^d^^ pei^dtton btit' after^ 
Wnfda toA f^eperitedi '^HeHS'CorinntmOTA^ oft’ Aligdst a. His 
^'euccesibrWas'SiXtus IL' ; ‘ 

^‘^SrEiWtn If,;' pope from'^Mdith 7^^ 

ddibbn^s otders chosen tn the ; vacriit ^ee^ within Welve 

S jf the dtsath of'ZaiOlifik-raS'.^ ^Thfe mtlin difflOhUy of his 
m vas m ‘connexion^' With the' attfithde of 

cf the Ldmtiaids. ' eb^issies 
(‘ta AMidf hms^^iand^jlppe^ ^empei^f CcWifiWhiime, h 

to feeble hesjfjl,' set- dtlt' to’derft the rid'bf ^fip^n, by 

' the ypdnf 

'^^uit of 

tM Vdte 



SmpHSN III., pope from the 7th of August ydS to tho 3rd 
of Februa^ 77a, was a native of Sicily^ and, hhving come to 
Rome during the pontificate of Gregory riL,^^aduaUy<rose to 
high office in the service of successive popes^ - On the deposition 
of Constantine IL* Stephen was chosen to succeed him; ' Rmg- 
mentery rcjcords are preswved of the council (April 769) at 
whidi the degradation of Constantine was completed, certain 
new mangements for papal elections were made, arid the 
^actice -of image-worship confirmed. Stephen inclined to the 
Lombard rather than to the Frankish alliance. He was suc- 
ceeded by Adrian I. 

Stephen IV., pope from June 816 to* January 817, 'suc- 
ceeded Leo III. He did not continue Leo’s policy, which was 
more favourable to the clergy than to the- lay aristocracy. 
Immediately after his consecration he ordesred the Roman 
people to swear fidelity to Louis the Pious, to vdiom he found 
It prudent to betake himself personally in the following August. 
After the coronation of Louis at Rdims in October he returned 
tx) Rome, where he died in the beginning of the following year. 
His suocessor was Paschal 1 . 

Steph^ V., pope from 885 to 891, succeeded Adrian III., 
and was in turn succeeded by Formosus. In his dealings with 
Constantinople in the matter of Photius, as also in his relations 
with the young Slavonic Church, he pursued the policy of 
Nicholas L His Italian policy wavered between his desire for 
the protection of the German king Arnulf against Guy of Spoleto, 
king of Italy, and fear of offending Guy. Guy was crowned 
emperor in 891. 

Stephen VI. pope from May 896 to July/August 897, 
succeeded Boniface VI., and was in turn followed by'Romanus. 
His conduct towards the remains of Formosus, iis last pre- 
^cessor but one (see Formosus) excited a tumult, which ehded 
in his imprisonment and death by strangling. 

Stephen Vlt. (January 929 to February 931) and Stephen 
VlII. (July 939 to OctobCT 949) were virtually nonentities, Who 
held the pontificate While the real direction of the pontlfi^ 
state was m the hands of Marozia and, afterward?, of her son 
Alberic, senator of the Romans. 

Stephen DC., pope from August 1057 ^ March’ 1058, suc- 
ceeded Victor n. (Gebhard of Eichst&dt). His baptismal name 
was Frederick, and he was a younger brother of Godfrey, duke 
of Upper Lorraine, marquis of Tuscany (by his marriage with 
Beatrice, Widow of Boniface, marquis of Tuscany). Frederiti, 
who had been raised to the cardinalate by Led IX., acted for 
some time as papal legate at Constantinbjfle, and was with 
Leo in hh unlucky exp(^tiqn a^ahist the Normans. He shaVed 
Iris'brOther^s fortunes,, and aVone tirpe had tp ^ke rfefpge from 
Henry III. m Monte cissmo. Five days after the death' of 
Victor II. ^ho had made hini cardinal-prieet hnd ahbpt bf 
Monte CaSsmb) he Wtis chosen to succeed him. He slewed 
.great zeal in enforcing the Hilde)brtmdine policy as tb dlcrtoJ 
edibaey,, and ,Wasl ptehiiiria the e^ijidlsioh' of Noriiriris'from 
Mly ahd the elevafibtt of Ws brother^ tb tjie 'mipoi^tt'thfbne 
wh^ tie wa^ seized by k se^e illness. He difeA at 'y®jtehce 
bpthe'ihth pf Marifh 1056./''' ' , ■ ’ 

' kiilg if’Huifeary, 

yw’ the 'eori'bf Geik,'(lfdkt bf Hurigiry, ahd'bf Saitblut, orie of 
lhe f^MaSgyai:‘'Christkni ladle?, whobbtkined .tfafe best; tiekAers 
■fefr her iiifrat son. These preceptbrs .included the! Gertban 
west Bruno, the (>ech prte^ Radial an feafibn knigjit, 
llfebdate bf Sktt Sevrimo, wKo'tab^t him' arms /ahd letters 
(a hoiogmph epistfle by 'Stephfen existed 'iii fhb Vkdekn Library 
wlafte as 1513);* In ^^Stetohen maafried Gujela^^the , daughter 
of Didre Hei^ n. bf Bavaria^.an^ the fotlq^g* ybar Jus 

f^^.di^.and the yqyng 

feormidwe fMigan^Beaclioa.uii4^.iKupaim^> dtatewSs ibefcmsn 

thai'Drave and *i»ke BolatMi. Stej^en hasteriediogaikisii the 
ifdrk hiffir tehnet' W St Mariin ‘bt Ibhrs. 
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c^tamed Pope (Silvester Il/s rconfirmation of this act of save- 
reigmtyw Silvester at' Idie same^time sent Stephen a consecrated 
crown^ and approved of the jecectiofi of an indopendent Hun- 
garian duiich, divided into the two proyinoes oi Emevgorn 
and B 4 cs. the power of >pagan Hungaiy could not be broken 

in a day. The focus of the movement wais tlie Maros region^ 
where the rebel Ajtony. built theffortress of MaroSV&r; The 
struj^< proceeded to more than twenty 4 ve yearS| the diffi- 
culties of Stephen being materially increased by the assistance 
rendered :to the rebels by the Greek emperors, his neighbours 
siqpe their> reconquest of Bulgaria. As early as 1015 Stephen 
had appointed the Italian priest Gellert bishop of MarOs, but 
he was unable to establish the missionary in his see till XO50. 
The necessity of christianizing his heathen kingdom by force 
of arms engrossed all the energies of Stephen and compelled 
ham to adopt a pacific policy towards the emperors of the East 
suid West. When the emperor Conrad, with the deliberate 
intention of subjugating Hungary, invaded it in 1030, St^hen 
not only drove him out, but captured Vienna (now mentioned 
to the first time) and compelled the emperor to cede a large 
portion of the Ostmarki(303i). Of the five sons borne to him 
by C^sela, only Emcrich reached manhood, and this well- 
educated prince was killed by a wild boar in 1031. Stephen 
thereupon appointed as his successor his wife’s nephew Peter 
Grseolo, who settled in Hungary, where his intrigues and foreign 
ways made him extremely unpopular. Stephen died at his 
pahuse at Esztergom in 1038- and was canonized in 10S3. For 
an. account of his epocti*niakmg reforms see Hunoary : History, 

See CWula Pauler, History of fkt Hungwian Nation, vol. i. 
(Hung.; Pelt, 1895); La'fas Balics, History of th$ Roman Catholic 
Ckurc 1 % in Hungary, vol. i, (Hung.; Pest, 1865); Antal Ufa of 
Si Stephen (Hung.; Pest, 1871); J^os KarAcsonyl, Documents 
issued oy Stephen /. /Hung.; Pest 1892); idem, Life of St GelUri 

i Hung.; Pest, 1887); E. Horn, St Etienne, rot apostoHque de Hon&rie 
'Patia, 1899)'; W. L Winkler de Kdtrsrtakl, Vita eancti Stephani 
^^owj i^J. (K. N,H;) 

SIWHEN V, (i239-rtf7a), king of Hungary, was the ddest 
son of B 61 a IV., irhom he succeeded in 1276. As crown prince 
he had exhibited considerable ability, but also a disquieting 
restlessness and viclenoe: In 1262 he compelled his father, 
whom he had assisted in tbe Bohbmian War, to surrender twenty- 
nine counties to him; so that Hungary was virtually divided 
into two kingdoms. Not feoiltent with this he subsequently 
seized the soutbem banate of Macso, which led to a fresh war 
between lather and son, in which the ktter triumphed. In 
X2d8 he undertook Ari expiedition agailnst the Bulgarians, con- 
<|uering the land as far as Timova and styling himself hefice- 
^h king tH Bulgaria; ^ Steven wws’ a keen and circumsped 
politician, ‘and to hi$‘ futtire security contracted, during his 
fWther’s lifetitne, a donble Vniatririional vdlianee with the Near 
pc^n princes bf the House df Anjou,^ the' chief partisans of 
pope, llecertainly'needed exterior hisacceesion 

to<riie Hungarian throne. As ^he hinself 'declared; e^^eiy one was 
• his enemy. This hostility^ wais due to the almost nniveriial 
onhiiott of western Ebrope '^t^StepheO was a senuf-paganj. 

' His had wariied hto 'While Stifi a youth tb 

^teab^hy daughter* df ihe Rumanian chieftain ICdteny, ^th a 
tnew to Ending the Kwmanians ^(who' could put in the 'field 
* i6;ooofttbA; see'Hxn^GiiaVtH<rf^)tnorectosifiy tottod^ 
in the^ riidA by no drittns imfstwhable contingency' df a ^eionq 
Tatar hiWSsibn.^^ l%e lady^^: dnly baptised arid remained A 
Christia^:'but'the'AdverSari:eS^*(Sii^hen;' especial^ 

-of ‘Hcfiiemia/^aiiseted >to belkn^ >that St^hen* was eoo great a 
ifrieiid> bf< tto^>IDsman a ix&h Cathdfie; Ottakaf* 

i^ tl^'^kfagyar ’Malcontents, to 
iooiiquir w^stwift' tiiroVimife Hm 

near Mosonyi 

and by thwpbMse’ol the^ssime ji^toi M 

daughttbs/'iSial 

. ^mairied tfW^Ckoak empwOr Aadroifieiiribi^^ ' 


t$i2^ just aS' he Was 'riiisihg' an army to recover hie^^kid< 
napped infant son Ladi^uO Irbm the hai^s oM& rebtpdus 
vassals* ’■ ‘ '' 

See fgnaez AesAdy; of ^'tht Hungarian I 

(Hung.; Budapest, xgoi3). < ' i' ^ *(E. 

<8mHBK» 'SlR iAMlfi (2789-^859); EngHsh' historiah;’ Was 
Ihe son of James Stephen, master in Obahoery; author of 
iSlnvary of West India Cdmies iJ\d!^s^^^ 
bom in I^don on the 3rd of January 178$; ' 'He was educated 
at Trinity Hall, Oaifibridgey graduating H.Ai %i rSra, after 
which he studied for the ‘bar and Was called at^Lincoln’s Inn. 
He obtained an extexWivo practice as a chianceir)^’ barrister, 
being ultimaMly counoel to'the^bolomsjl department airii} counsel 
to the board of trade. In 1834 he ^ became 
secretary' to the cdomes, arid Ahcu^ly^aiteiwMfs permanent 
und^-aecretary. On his retiremeht in 2847 ^ks' made a 
Knight Commander of the (Bttth. In 284^ he Was appOitiied 
regius professor of modern history in the university d ’(!!am- 
bndge, having already distinguished ifimself by ‘his brilliant 
studies in ecclesiastical biogra^y contribiited Ui\%\i^ EdiniMgh 
Retdmv, whibh were published that year under the title Essays 
m Eedenastied Hiography and Other Sidfeets ; a 4th edition, 
with a short memoir, appeared In 2660. ’ He was' albo ’the 
author of Lectures on fAs History of Frame (2 Vote., t83t*?-Jrd 
ed., 1857), and DestiUoiy and SystemaHc RooiiHgf a le^re 
(^853). He died at Oobleiltz on the s 5th of SepteiUheb zfijp. 

OTEPHBN, im lAIBBS nfKMifBS; BaitY. ^182^18^4). 
English lawyer, judge and publicist, was bom in London on ’the 
3rd of March 2829, the thira child and second soA’ of Sir Tames 
Stephen (gjo,), Filsjames Stephen was to* three' ^atV (2842- 
2845) att Eton, and for two years at Kihg^s College,' ’IJOhdOn. 
In October 1847 he entered at Trinity College. ’'Cnmbrid|^ 
Notwithi^ding tekc^ional vigour inrmHid'andjbody>‘ hodid 
not attain any of tto'inml '6ctoltu^o<or*atUeribvi^^^ 

The cmly studies then ^seriously prosecuted in the uniweFSity 
course were mathemacicsi ‘Ond^ ctoSioA. |>Nbither 'Of thOse at- 
traicted him m them aemdemied fonris^ nor dd he^care to com- 
petitive sport. But his Caixibridge time waS'todthdUn Other 
ways* He was alrea^ aequainied with Sir Henry;Maine^(j^.e.), 
six years his senioiv' end then*nisw(^ i^pointSd' tbAhe ^Oir of 
civil law; This acquaintance now ribened hsto a paleCtTriond- 
ship, which ended only with Mainers death ih *f888;- *NO’two 
menA intellectual' tem^m ever presented a stroi^lrir •contrast. 
As Stephen himself said, it txiok them W'lOdjg' tune- tO‘ ’kri0w 
when they really aigveed; -Maine wat subtie, Swift ^iirid far- 
reaching;> Stephen was masnve, ' ^(rimrigiiA, iride&tte 
and sinbere even tri tmndeessiary ^frankfim.'^ 
were an almost exact complement bf one amrihei^ but^nshher 
of them wouM take^opinioitem iWust, Or Wet^iesce>9n doritoOh- 
place metbodk of iwoidugidiffimdttof' aind’u iWis^t’httveiMien 
said of either of them mthouV exal^r^ 
technical axid |m)fpssibnaiTeqniremerits cbiM bO^talmwwnyJ a 
bomiman of letters would left. ’By iMmkiie^s introdubti^, 
iStephenbecaito a meinber oli;h 0 'Caii^ sodutwlMOWiPris 
the Apostles^ iO iomi not very ditoibMtoncmhiiy^^ 
sociemes, in substarice a bndy^WIth 
iindividaal tradition ^Of open-mindedness and dbSOhriW^ldutrial 
totoaixe! in alLitotters of opinion; ’IV^apB’the^gOldOb^ 
utfae socicity was a feW ybors ' before Stipheri^s OwetiMk;‘l!^it 
stilli contained a remarkable * group^tbf > ^eb whonitfhei^tods 
became eminent in^ iwete myS As, 

tCtok MaxwelLand Sir ‘Wtilteim 

fitendshipa With^someiof iMsiWnlttoa^* Whi<^ wiMS aspdMuOSfbt, 
though iin dew cases sof^ httle i s«ib$ect^t0^esibtehial« 
, 4 tft)hterixiH|n»cyw^^ ApoStles^dHmfrilch 

to uedreot^ the ItoinaSsiW imhdtaUt 
tmdiitiodsfof the StoiheMAf^hmwell6ld’/nu<wii9^ 

: i ! lAfterrtoviiig'Ihiiid>rid^) lto)iibiwh^ep!toi,dWii4^ 

» «ally ItWcbocOei between theXIBiiir^ ^diuHlia<l 0 H 9 ie 

He)m2'caUedlri^^<kfeWt^^ 
tioti. wifichi;:Waa pxdctkttBy^W^ 

Bps^and alcme, andiwvOh^kHnjdand'toicnM^mnd 
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J|}o^qj a sufficient introducqon to the duties^ of a learned pro 
ftfluon* Qia own ^tiinate of his atriptlj p^rofessi^l success, 
written down in later years, was that in spite of such training 
as he could ge^, rather thanhecause of ^ he became ^moderately 
successful advocate and a rather disbnguislied judge. As to 
, the former branch of ihe8iAtment;jt49^eomet 
to those who do not know the facts. Stephen’s work was always 
disdagiiiahedin quality, though his amount of business was never 
great, in quantity. After his letum from India, and before 
he became a judge he had what is called a good practice, but 
still not a large one. In his earlier yeans at the bar he was 
attracted by the stop-^gap of journalism. It was no common 
lournalism, however, that ^sted Stephen as a contiihutor to 
the Sa^ur^y Retfitw when it was founded in 18^5. He was in 
company wt^-Maine, Sir William Hancourty G. S. Venables 
(a, writer rof ilrstrrate quality who never set hb name to any- 
thing)| C- SvCrBowi(m»£.A. Freeman; Goldwin Smith and others 
whose names have since become well known. Strangely enough, 
the hmt ai^dthe last books .published by Stephen were selections 
from his papers in the Saturday Raview (Essays by a Barrister, 
i86s, > anonymous; Horae se^baticat^ 11890). These volumes 
emb^ied the results of his studies among publicists and 
theologians, chiefly English, from the 17th century onwards. 
They never professed to be more than the occasional products 
of .an amateur’s leisure, but they , were of greater value 
when thqy were first published thim is easily recognized at 
this ^y by a geaeratioii< familiar rimtbf the !resQimiss .of later 
criticism^ i 

For epcactly thr^ years (i858^z86x)Stephei!i served as secretary 
..to a royal commission on popular education, winch was more 
fcfftuaate than most commissions in having prompt effect given 
to its ooncluaionB. In 1859 he was appointed ifccorder of 
Newark. In 18^3 he published his General View of. ike Criminal 
Bam of Fngkindi(not.altog6tiher .supieraeded by the .secmid: edition 
id iSi^^ which was practically a new book)^ This was really 
< the fiipt attempt that had beenimade since Blackstone to.explain 
the prmciples of English law and justice in a literary form, 
.and It had a thoroughly deserved success. All this time Stephen 
kc^t up a OTeat deal of miscellaneous writing, and the foundation 
of the Pm Mtdl CoBotle in ,1865 gave him anew opening. He 
was one of the principal contributors for $on»e years, and an 
, .occasional one till he became a ju^. ^ far he was a literary 
lawyer, also possibly with chances ^inunished by his vehement 
dislike for. party politics) «o£ iiegular professional advancement, 
poseiUy not fr^i^m the temptation to turn wiho% to literature. 
Ihejdeoisive point of his career was in the summer of 18^, 
)WbeP:he, accepted the.post of . legal memhjn' of council in Indian 
. Fiujmes Stephen’s friend Maine' was his immediate predecessor I 
in .this office, {ruided by Maine’s oomprehensm genhis, the 

T— 1 s j 


;;|oycrnment^o£ India had entered cm a pceriod of systematic 
: mgislati^ which was to last about twenty years. The materials 
for oonsiderable iparts of this pkpi had been left by Maine in a 
(meretOTilees forward condition. . {Stephen had the task ofiwoetc^ 
ing them mto their definite shape and conducting the l^ls 
. ithro^i^ Council. j This heudid with wonderful 

faergy^'i^thiefficiencyand wurkmanship adequate to the purpose, 
u if eqmelmes irough according to English notions, and so as to 
» Iwiye.his own individual mark in many placei. i The Native 
iMlWriag^'Aet of 1879 was theiresuk of deep consideration i on 
{hO^ifMaine’s and Stephen’s part; ; The Contraot Act had been 
4 n England 1 ^ a learned i0oinffiisaionf(>appar6ntly dot 
. hayxug;injai|h:i^^ mfotanation, m itotimuchtregitrding 

that. whi^ it had), and the dndtrWaa materi^^^ in 
fitef^’ft ihands before, afrio ini .zfiTa, it became^. law. The 
riEvidiMIce Act.rpf the same year im /entirdy Stephenb lown. 
liXtJiet. onlyiooosoUdiated Ihe.mles ol jUdioid 'ixiKWy 
deavoured r to . CQimem them by ikgblatiivWi authority inilitfaia 
theory foCiprebability jet fmh in a&e act lithetf; ; /This 
the act kasi heenimitiCiBcdiboth 1 as 4 x> the prtncqile (whioh^ 
jwd|Mt^)seem!<^^ doubt) ^ndiastudbesucdass ofrthe 

. ijdxtaftwmitiu appijfiQg lit K] Ati any latet it tis^ dbmractiBristioiaof 
/Stepheu’vi amdety neverfeo iffiifk m diffioultyw IWisome; tastehi 


the Contraot Act may be charged with similBr over^ambitlon; 
but its more practical defects areevidently due to the aoctoptaxce 
by ^ origimd framers of unsatisfactory statements’ which, 
coming to India with a show of authority, naturally Mesoaped 
minute criticism amid the varied business gf the l^slktive 
department. If the success of the later Anglo-Indian Code > 
has not been quite so. complete as that of the Penal Code^i ithey 
have, on the whole, done excellent service, and they are at leas 
as good as any European codification prior to the very mcent 
achievements of scientific lav^ers in Italy and Germany. 
Besides the special work of legislation, Stephen had to ipend 
to the current administrative business of his dqwtment, 
often heavy enough to occupy the whole of an ordinaiy able 
man’s attention, and he took his full share in the general delib- 
erations of tlie viceroy’s council. His lost official act was the 
publication of a minute on the administration of justice which 
pointed the way to reforms not yet fully realized, and is itill 
most valuable for every one who wishes to understand the 
judicial system of British India. Stephen, mainly for family 
reasons, came home in the s^ing of 187a. During the voyage 
he made a pastime of meditating and writing a series of articles 
which took the form of his book entitled Liberty, Equality, 
Fraternity (1873^1874)— protest against J. S. Mill’s neo- 
utilitarianism which was really in the nature an appeal from 
the new to the old utilitarians, if any such were left, €»r per- 
haps rather to Hobbes. It was, however, too individual to be 
systematic, and made no serious attempt at reconstruction. 

Indian experience had supplied Stephen with the motive for 
his next line of activity, which future historians of the common 
law may well regard as his most eminent title to remembrance. 
The government of India had been driven by the conditions 
of the Indian judicial system to rec^t a considerable part of 
the English law which had been informally imported. Criminal 
law procedure, and a good deal of commercial law, had been 
or were being put in a shape intelligible to civilian n^istrates, 
and fairly wi&in the comprehension of any. iirtftkgfipit man 
who would give a moderate amount of pains tx> mastering the 
text of the new codes. The rational substance of the law had 
been preserved, while the disorder and the excessive technicalities 
were removed. Why should not the same procedure be as 
practicable and profitable in England ? It was Bentham’s 
ideal of codification, to be put in piractice with the knowledge 
of actual business and legal habits, and the lack of which had 
made Bentham’s plans unworkable. For the next half-dozen 
years Fitzjames Step^ was^ an ardent missionary in this 
cause* The mission faUed for the time as to the specific under- 
takings in which Stephen made his experiments, but it ? bad 
a laxge indirect success which, has not yet been adequa^ly 
recognized. Stephen 'puhlished,Tby way of private expoflWon, 
digests in iGode form of the law of eyiidence and theicviminhllaw. 
There were transient hnpes of an evidenoe act beiig bc^ht 
before parliament, and in aStS the digest of oiimiMilaw bnoame 
a ministerial bill. This was referrea to a very strong ijudieial 
c^mission, with Uieiaddition of Stephen himself t^tbe^lieyised 
bill was int^uoed in i879.and irfigo. It dealt with {procejure 
as well as sirtistantive Jaw/and rapyidedTorra courtim crimmal 
^appeal (after several years ot ii^icial ex|^^ 
chsmged his mind , as^ to the wisdom of itfiw).^ However, ino 
substantial progress was made.? In 1x883 the/part.relaitingito 
procedure ms brought in sepwatefyi, a;^ wont to4h0 ;grand 
committee <m law, who frmni there was not time fbdeaJ vnth it 
; satisfactorily Inttoicourseof Ih0;aeesion« Chiminali appeal iha.s 
eince 1(1907) been dealt withD otherwiee aaotki^ihas been Arne 
withmtherpartQfthedmftPodesin^^ TheMstorkmlmatenials 
which St^hen: bad lo^iheeitiCidleotmgTtQoh permf^tahape 
d^e same year ^883) mdtha^.^lfory: 

• Fariaed, whklv thoug^^ traces 

pi^has^# m 8 uit,j 9 ng<^emamt#e!standwdfwmk.o^ 

A projected digest of the law of contract (which would have been 
gitotulfer 

Ifhps, noiie.m qwn pWO; mi EhjjPii,cpdij^ 

took effect. .Nevaraieltsa theyiboreJruittindne^ i Voimger 
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insttrulirfwnts 'by Sir Mi D'. Chttlmriii,liirhb ^omei time Aftemardt 
filltdthfe'tk>^t 'd{ 4 legft^mem^ of couhcil in India, became thd* 
foundation oTthc Bills of 'Eambange Act of i88a arid the Partriet-' 
shij) Abtrif 1890;’ 'lA>rd Herschell passed a fSale Of GbOds Acrton* 
siiriilaf lines; also drafted by Chwmers, in 1893 5 a Marine 
Inswarice AOt; prepared in like manner in 1894, firtalfy became 
law iff 1906; Nothing really stands in the way of a practically 
rofriplete code of maritime and commercial law for the 'United 
Kingdom but the difficulty Of ‘ finding time in ttie Hbuse of 
CotrimOns fOr nori-contentious legislation; and whenever this 
is achieved, the result will in substance be largely due to Sir' 
James Stephen's efiorts. Meanwhile, in addition to his other 
occupations, Stephen was an active member of the Metaphysical 
Society (see KnowlISs), arid he carried on an intimate oorm- 
spofidence with Lord lytton, then viceroy of India, during the 
critical peHod of the second Afghan Wetr. In connexion wth the 
Metaphysical Society, and otherwise, Fitzjaines Stephen tobk' 
an ^active interest in many topics Of current controversyi ' This 
led’ him to produce a great number of occasional articles, of> 
which a list'may be found at the end of Sir Leslie Stephen's Lt'/e:' 
The matteft dealt with covered a wide field, from modem history 
and politics) with a predilection for India, to philosophy, bat the 
pnevailkig >mood was theologieo-political. All these writings 
were forcible expositions of serious arid thoroughly de^ite views, 
and ^therefore effective at the time and valuable even 'to those 
who least agreed with them. As to the philosophioal part of 
them, the grounds of discussion were shifting then, and have 
('oriiinued to shift rapidly. Much of Stephen's vigorous polemic 
hat already incurred the natural fate of becoming as obsolete ws 
the arguments against which it was directed. Pure metaphysical 
speculation, as an intellecttsal exercise, had little attraction for 
him; and, though he Was fully capable of impartial historical 
criticism, he seldom applied it outsjde the history of law. ' ; ^ 

Iri Sttphch vis made a tCriight'Oofimmnd'er blP^e iShtr 
of India, ^ and m rSyS he received the honbrai^ degree Of DiC.Li 
at Cbtfold. 'Early iti X879 he was appointed judge of ' the<jueeO's 
beribh division. He held that office a little more than eleveh 
yearsr^’The Combination of 'mature intdlectnal patience and'| 
critidalsjUbtlety' VhlCh'maiked the gi^t mastersof thecofrimOn 
laV* riot'htt, and it canfiot be said that he made any cOh- 
aiidi^ to the SmbstanCe of legal 'ideas. Hterifind 
wai( ‘framed lOr legisKtibh rather than f Or systematic iritJerprOta^ 
tidii^ft dcvefoimieht; Therefore he can hardly be called a 
great' judge, bdt he Vine a thoroughly and efficient ofie* 
arid’ if 'ridfiOwhis judgments became landmarks of the law, very 
fcV'hf wrig.’ Bspeciafiy in crimitial jririatMction, 

he''^5 "mihL¥iably''anki0ui< 'that m^^ well as tegal jriAtite 
sllomdbedbhe.' ^Hc Aamd time, iri r885, to produce a book o« 
the trial of Nuncomar, for the purpose Of rehabftitatkig 6lr 
Eli^ Impey'a meniory against the attack made on him in 
Macaolay^ essay on Warren Kastiiigs, which for most ‘Enciisb ' 
reddlprs the fift*t ' arid .‘lajst ’ sobrite of mfarmatiQn rin the 

, w G. W.i'lToniBst's Iftter resiteh in ,tlie atfhiyw jof J 
itMiigovomneat of India had tended to oonfina the jadkaal 
prt»te«t/B*artyhiteia*ttgBid«MBcanl.g^ 

otli^ililiwre.pil^lj;^ *0, a gd(w;*MWf> and fixfd «i!tlj!ep— ^ 
jinwmlf rMTit had onew two .wammga whwh' itoiMW 
staan '(Iwild M*e taken rtoreeeHaodjn In the spring 
toi^Mi'birtikie a(«m, th^ adef njrt»pttittl)«Uig'sndd«tt ’ 
'|pieiSi<^?dfSirld<i»hie;is»?iiW^ 

In' obaieiice tOfimedictl. advice he nngned. hu .)ude*dat>i 
ArtilL «i#'w«BMei<e«ted'« twronetjt jH. inredtin wtwement tfll 
hSWafh'tetffliiilA 

was of permanent value. Perhaps the most mdividual part 

diasimuMtica^aj^i 
to those who knew him but slightly an impression of 



Whidh wau ielrititeiy^'bbril^ rth! 'nature; ‘Sir Jiririre 
Bteplleri 'Wiarned ' 

his'identh hfis eldCil bonj'Heidreil?) to the baronetcy. '' 

A Oecdrid son >df^bt4Hant liteiis^ JamUs fCnnrib^^ » 

Stepheri {t659-i89jr); diedk'his'fkthert’Mfeti^^ his principal ‘ 
litedwy^aichievemenm consist^ in'twri small volumes of > ' 
lapriiri ralariri’ and Qu& Mus4^ ifhe' f firmer of which' 

went through fivb'editiotti in a very short thna.''* llie third son;* 
Mr H. Li Btkphen, iVis 'i^pointedim of the High 

•Court of Calcutta; 1 ' 1 ■ r - * P; . ^ • . n. i 


iwvn.v .vuMswe o GU'aii«<«v an Mav a^*vr< rfv h#. J ' 

Notes f tty his dai^ghterviCasoliaaEineha Btsphen fies AUa : 

Siif C. P. Phert, Sir Janws Sj^phea ,as a LegwOator/^dUWj 
i?w. X.242,, f jCF. Po.L 

jSTBPHBN, 'fin ’ . UES113 i (a832<Hi904), English ' btograp^ ^ 
andulitesary oritk^ gUandson iof James Stephen (i'758^t^)^ ^ 
matttet 'in ehaneciy, a friend of WfibOrforoe, land author jqI ^ 
book called Slauery DtiintaiBd^. and son i of Sir 'James Stephen 1 
(i 789*-€859), oblomal funder-aeoretary > 'for ' many > yearS; )and 
author of Esset/s m EcsUstastical Bio^afhyi mta borinat>Keiir ' > 
sington .Gore dii the.iSth ffif Novomfair 'iSgsw . At this. falheC’s . 
house he saw a good deal of thfi AboUtionlstStaind other memhars; , 
of the Qapham sect, and tthe .Macaulays, Janies Speddli!i|p^ 
SirHjenry Taylor' and IMafiau Senior were intimate friendsioftw; 
family^ After edfliicatiori at Etcmi ,King!s CoU^ {Lomdkn, 
and Trteity .HaU,' Candnridge, *whe^^ he graduated BiA. '(aOthj. 
wxmiigkr) 1854, MLAi 1857^ Stephen remamod for several yOate .' 
a lellioWraiid itoter of <his i^lfige. He has recounted the jexpeai* 
ences of aresldflntiellow at &at period in arddightfulkdiapter* 
in as well tain eome less fom^iSktickiHfrom, 

Catntrid^e i By^arD&nr{iB^). These sketches were repiririited 
from the B<dl Mali Gmsetie^ to the propriiftar cd which, iGeorge; 
Smith, he bad (been , introduced by hh biolher ($ir^^ 
Fitejames Stephen. It wap > at Smithb house^^at Hampstead 
that Stephen met hisrfirst wife, Hhirict Marion ..(d^ i8^S), > 
daughter of W. Mk Thackeray; alter htx death 
Julia rPrinsep, widow of Hes^rt duckworth* While 1 stdluaV 
tehowhe had tfdteri holy oidara, which he relm^hhed^io Mf^ 
i8l75;iiponitthe>p«issiDg (Of’ the Ckrieal<iDiBabiUl;ieS'Aet>v/ lottlm 
meantime (after a visit to America, rteltere. he. formed ^IbStihgl ) 
frkaadships with LoweU.andiBiet Norton) heaettled ia 
and wrete.iamely, not only ior.the \ 

Sa^tadayMmaiv, tmt alse for Frofor^ ^ FMlmghtlyii\ 

andather periodKalsu .Hewasalceady known wsripvaident.iiioun^ 
ta|ineer,<«s a .cwitributor to. Feah^^Bttfse^pnd 1 

and«as<one.of jprosMleats of ;the A]f>tee Wtoi/A i 

Onl^ a o>nimemomtion.o^^ own 'first ascents qf. the^bra^ ' 
horn and Knthhore, I he. published his 

Etw(^((iwpub)isbed with(ad(hi^i>a8^)«i.;In the i 

he wasappmted editor of the CmiW Mtt&tune, the Eeputetim^l 
of iwhiohibe inaiiitaim^ by\en1wting fiU {^vStevenson, ThteWA 
Bardyi^iW* Fa Notris, Henry Jsms and James PaynAmiQ9g*i 
h«>conteibutoxB< vDuring rthe eleven lyears Of hw ^diilian^U^ » 
in addition to ahire ihasp .imdjpfa^^^ 
studkaiireprmtediinairib^.lrem'rthe Om¥fl # 

Hears and)ig7i0)i and. soma ! 

Fmthmlmg.md) SpaiMng intror’ \ 

dimtoryitesaysbyr J^BiqfcaandH<;Panft . 

staking A (tepnnted 
Fraswiirndvlhe S*73)ir ha 

coriteibatiaasr to fphi)osophic4i Wstoio^ . 

4FnglkhfTfmtfiif^ Ms 

(* Wa); fi5a%cptfenmi(5 

adop^ediaiA^taat^^ 

lempiiM Mianfimpori^ addiji»a)nr{tQ>^<>spp^' 

(pinbmjri8g|i<urfe i879,hem^nn((oot.a,Su« 

ftwiimwd? we^likri<^ nam#ram<w4 
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{a l^e autunm of ha abandoned the diceotion of the 
CofmjftiZT to Jame 3 .l^ayii| having , acc^ed the more responsible 
duty of , the editor |tf/the Didim^ of ISfahumal BiomfhyA 
for the^fot planning and conception of wbidi he was largidy 
responsibls. Tha first volume of the.Di^'oftOfy was published 
in January i 885 >. and twenty quarterly volumes iollowed under 
Stephen’s) aote ^itorship. Five volumes were then published 
under the joint editorship of Leslie Stephen and of Mr Sidney 
Lee^ whom he had appointed as his assistant in March 1883. 
Early in 1891, after eight and a half years’ service, Stephen, 
whose health had been impaired by the labour inseparable 
from the direction of such an undertaking, resigned the responsi- 
bility to his coadjutor. Not a trained historian, he often found 
it difficult to curb his^impatience with Carlyle’s old enemy I^as- 
dust. Fortunately for the success of the work, re-established 
health enabled him to remain a contributor to the Dictionary, 
Among his lives are those of Addison, Bolin^oke, Bums, 
Chaiiotte^ Bronte, Byron, Carlyle, Marlborough, Coleridge, 
Defoe^ Dickens, £^en, Ficiidkig, George Eliot, Gibbon, Gold- 
smith, Hobbes, Hume, Johnson, Landor, Locke, Macaulay, the 
two Mills, Milton, Pope, Scott, Swift, Adam Smith, 'nia<iOTy, 
Warb«rton> Wordsworth and Young. Many of these are salted 
with^inmy, and most of them are characterised by felicitous 
phrases, by IrequeiKt flashes of insight (especially of the sardonic 
orte)^ and by the good fortune which attends a consummate 
artist in his special craft. His particular style of treatment 
is more appropriate, perhaps, to the self-conmiacent worthies 
of the 18th century than to quietists such as Law* and Words- 
worth; but where space demands liiat a character should be 
insorii^ upon a ch^^stone, Stephen seldom if ever failed to 
rise to the occasion. For English Men of Letters ” he 
wrote lives of Swift' Pope and Johnson— the last well described 
as thepeerless model ^ short biographies ** — and subsequently 
George Elkrt and Hobbes (r^o^). During his tenure of the 
editorship of the UHcHonary he was appoint^ first Qark lecturer 
at Catabridge (s88^^, and lectured upon his favourite period— 
^erkdeyj Mande^Me, WarbCrton and Mume; a few years later, 
upon one of several visits to his intimate friends and old corre- 
spondents, Norton' and Lowell, he received (i8cp)a doctor’s 
degree from Harvard University. After Lowril’s death in 1891 
Stephen was mainiy instrumental in having a memorial window 
pla^ in Westminster Abbey. 

In 1885 he brought out his standard Lifo of Fawertt, in S893 
hk Aitutstid'^ and other Essays ^ and in X895 IJie Life of’ 

his brcither;Bk James Fitsjames ^teph^^ which, less essayistie 
in manner than the Life if FmeciUt, contains hk most finished 
biogmphical wbfki -In thei same year, in BucCession to Lord 
Tenny^, 8t%ffienisas elected presideim; of the London library, 
and shortiy alteHrards appointed a >tnurtee of the National 
Portrait Gallery. Some of hk experfenoes as' an editor were 
embodied ih Studm of u Biographer, issued in 1898, while in 
1900 appeared kit ^m^rtant work vdiich he had long had in 
preparation in continuation of his Emlish Thought in the 
kigkteehih Cefttury, entitled The English t/tiBiarims, being idU- 
length ‘IttrdBes Of Behtham and the tWb Mills. As a thinker 
Leslie ’Stephen^ ^ wed himself consistently a follovi^ of 
Hkme, Berttham, the Mflk and -G* H. LeWeS) but he accepted 
the ddet utilitarianism only as modified by the ^application of 
Darkihian principles, upon lines fd some extent ^indicated by 
Sf^c (See Ertirtk), The negative character of hk 
teac 3 fln|^ his anti-saek^dotai bkis^ ’ his cotkinual attitude of 
irony,' kttd'^eveh the !Very ^Subtlety 'Of his thought) have co^ 
Opetat^ retard the lOcognitiori'Of his value as rivOfied tm!y 
by BiAct anidWg rirlticB of the indsive sriiool. For 'btewing 
the froth off of extravagant eulogy ^ 

certainly 'fnOt hb gendratkAi;’ ^ ^Voluminous as 'ffiS 

k Whfie meldng sdiNileprediatioii a fine 

arf/^'|kriktuffly deevo nt the ifterary ' 

aO»^lheraiy^im,^ful^^ exceOttOAid consciencethe' 

litnkA^tUi^Of neVOf below liis best. Btou^t up in a 
rigid Skid ^^erise ^ scortied' ail preikHce and dis^ 

coaraged enVffiUiuim ik (ff itri ilbr^aikd mind, he 


I pi^uced no magnum opw, but he enriched English literature, 
with a fine gallery of literary portraits, not allof them perha^ 
wholly actuate, but restramedj conciaoiand alwaya^sig^ificanL 
Besides being a member of the Metaphysical Sociaty^ ho was for 
some years president of the Ethical Society (many /}f hi6.addresses 
to whi^ were published as Social Rights and Puiies in z^6). 
In addition to his separate works, he superintended a Im-ge 
numto of editions, among them Gifford’s Essays (1879), 
Fielding (i88a), Richardson (i883h Payn’s Backwater of Life 
(1899); and J. ^ Green’s Letters In 1896 he wrote a 

memoir of hk friend James Dykes Campbell for the second edition 
of Campbell’s Coleridge, and in 1897 he contributed a preface 
to the Ei^lkh translation of The Early Life of Wordsteorih, by 
M. Legouis. 

His name was included in the Coronation honoura list of 
June Z90S, when he was made KX.B. In December of this 
year he had to undergo an opeiatiou, after which hk health 
beg^ to wane rapidly. In 1903 hk Ford lectures, one last 
luminous talk about the s8th century, were delivered by his 
nephew, H. L. Fisher. He told a nurse that his enjoyment 
of books had begun and would end with Bosweil!s jJkneoet, 
like Johnson, under a bru^ue exterior and a ooltkh temper, 
he concealed a S3rmpathetic and humorous soul. In spite of 
“ natural eorrows «the loss of' two much loved wives, he 
pronounced hk life to have been a happy one. He died at his 
houses 22 Hyde Park Gate, on the sand of February X904, and 
hk remains were buried at Gokiers Green. A Leslie Steven 
memorial lectureship was founded at Oeunbridge in Z905* Under 
an austere form and visage Stephen was in reidity the soul of 
susceptibility and of an almost rfreakkh fun. This is shown 
very dearly in the fantai^ maigiaal drawings with which ;he 
de%hted to illustrate hk life for the amusement of young 
people. 

See li/s otuf Letters, by F. W. Maitland (1906); and DicihHary 
of National Biography, postscript to Statisticsl Aacount in 
1909 reissue, (X. SB.) 

STEPHEN NAB gDDBAlUII, a Syrian mystical wiiter, 
who flourkhed about the, end of the 5th century aj>. The 
earlier part of hk carper was.passed.at Edessa, of which he may 
have been a native.^ , He afterwards remo^ to. JerusaW, 
where he lived as a monk, and to make converts 


there and by letters tg hk former ftlends at Sdesaa, Be was 
the author of commentairies on the ^ble, and othsrt ideological 
works. Two of hk eminent contempWies, the Monpptyrites 
Jacob of S6rugh (45»“5«i)wd,pJiilmBenu8 of.MabbbghCi^aaV 
wrote letters in condemnerioq, .Qf hk teaeffing. .Hk two main 
theses which they aUacked were (z)rtheJ^^d duratioUiOf the 
futun punfi^lpent of sinne^ (?).the p^ideistic doctrine ithat 
all nature k conaubstantial. itfce Divine rasenoo * -^that 
the .whole universe haa emazmedrimin GQd^ Arid will m the end. 
retuni tpiand be absorbed in 

The fame of Stephen as a writief mteon fakiMmfffiea^ wkh 
of aiteeetke Whi<^:edtriVte4n!efBklgle.S|mo MS* (Brit 
Mua *a%centuryU^^>ibgpk. 

of Hierotheys on the hidaen mysteries of the nouae ol God. The 
wbric daink befeid bompldsed in ist CentuW^.D. bV 'k 

cekiirin Hierotheiis who was Iffiedticipletof St Paul sted the teaxaier 
of Dionysiiis the Areopagite, , tlk workantriueh;pa^ undar 

w 4 nuMt 

wrriers who snen^n it attnbute it to btrahep. Ah intei^iig 
discv^oh and Suthmaiy of thti^ bodk liav^ dven A.''£I 
Ftetmngham m iNB6),^ibnt fffie liSKt 

is ettU (z9to) unfinblkiiodv ' ^Frcnn :,Fte<thwgh^ we. 

Iwp (^t the aftw briefly [describing 


xne 01 tno w(;ttiq,py emana^n wm the Supreme — ^ 

tajihly occupied irith the cfte<al^(»rof the ^hltih the 

mihd rattttns te Ufiion wher^^ly tbecoimk aUillr sifi.*' 

To denribe the oehtente Mia fetewovdS : at>itteltegiiiniiij| we ind 
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insttrulirfwnts 'by Sir Mi D'. Chttlmriii,liirhb ^omei time Aftemardt 
filltdthfe'tk>^t 'd{ 4 legft^mem^ of couhcil in India, became thd* 
foundation oTthc Bills of 'Eambange Act of i88a arid the Partriet-' 
shij) Abtrif 1890;’ 'lA>rd Herschell passed a fSale Of GbOds Acrton* 
siiriilaf lines; also drafted by Chwmers, in 1893 5 a Marine 
Inswarice AOt; prepared in like manner in 1894, firtalfy became 
law iff 1906; Nothing really stands in the way of a practically 
rofriplete code of maritime and commercial law for the 'United 
Kingdom but the difficulty Of ‘ finding time in ttie Hbuse of 
CotrimOns fOr nori-contentious legislation; and whenever this 
is achieved, the result will in substance be largely due to Sir' 
James Stephen's efiorts. Meanwhile, in addition to his other 
occupations, Stephen was an active member of the Metaphysical 
Society (see KnowlISs), arid he carried on an intimate oorm- 
spofidence with Lord lytton, then viceroy of India, during the 
critical peHod of the second Afghan Wetr. In connexion wth the 
Metaphysical Society, and otherwise, Fitzjaines Stephen tobk' 
an ^active interest in many topics Of current controversyi ' This 
led’ him to produce a great number of occasional articles, of> 
which a list'may be found at the end of Sir Leslie Stephen's Lt'/e:' 
The matteft dealt with covered a wide field, from modem history 
and politics) with a predilection for India, to philosophy, bat the 
pnevailkig >mood was theologieo-political. All these writings 
were forcible expositions of serious arid thoroughly de^ite views, 
and ^therefore effective at the time and valuable even 'to those 
who least agreed with them. As to the philosophioal part of 
them, the grounds of discussion were shifting then, and have 
('oriiinued to shift rapidly. Much of Stephen's vigorous polemic 
hat already incurred the natural fate of becoming as obsolete ws 
the arguments against which it was directed. Pure metaphysical 
speculation, as an intellecttsal exercise, had little attraction for 
him; and, though he Was fully capable of impartial historical 
criticism, he seldom applied it outsjde the history of law. ' ; ^ 

Iri Sttphch vis made a tCriight'Oofimmnd'er blP^e iShtr 
of India, ^ and m rSyS he received the honbrai^ degree Of DiC.Li 
at Cbtfold. 'Early iti X879 he was appointed judge of ' the<jueeO's 
beribh division. He held that office a little more than eleveh 
yearsr^’The Combination of 'mature intdlectnal patience and'| 
critidalsjUbtlety' VhlCh'maiked the gi^t mastersof thecofrimOn 
laV* riot'htt, and it canfiot be said that he made any cOh- 
aiidi^ to the SmbstanCe of legal 'ideas. Hterifind 
wai( ‘framed lOr legisKtibh rather than f Or systematic iritJerprOta^ 
tidii^ft dcvefoimieht; Therefore he can hardly be called a 
great' judge, bdt he Vine a thoroughly and efficient ofie* 
arid’ if 'ridfiOwhis judgments became landmarks of the law, very 
fcV'hf wrig.’ Bspeciafiy in crimitial jririatMction, 

he''^5 "mihL¥iably''anki0ui< 'that m^^ well as tegal jriAtite 
sllomdbedbhe.' ^Hc Aamd time, iri r885, to produce a book o« 
the trial of Nuncomar, for the purpose Of rehabftitatkig 6lr 
Eli^ Impey'a meniory against the attack made on him in 
Macaolay^ essay on Warren Kastiiigs, which for most ‘Enciisb ' 
reddlprs the fift*t ' arid .‘lajst ’ sobrite of mfarmatiQn rin the 

, w G. W.i'lToniBst's Iftter resiteh in ,tlie atfhiyw jof J 
itMiigovomneat of India had tended to oonfina the jadkaal 
prt»te«t/B*artyhiteia*ttgBid«MBcanl.g^ 

otli^ililiwre.pil^lj;^ *0, a gd(w;*MWf> and fixfd «i!tlj!ep— ^ 
jinwmlf rMTit had onew two .wammga whwh' itoiMW 
staan '(Iwild M*e taken rtoreeeHaodjn In the spring 
toi^Mi'birtikie a(«m, th^ adef njrt»pttittl)«Uig'sndd«tt ’ 
'|pieiSi<^?dfSirld<i»hie;is»?iiW^ 

In' obaieiice tOfimedictl. advice he nngned. hu .)ude*dat>i 
ArtilL «i#'w«BMei<e«ted'« twronetjt jH. inredtin wtwement tfll 
hSWafh'tetffliiilA 

was of permanent value. Perhaps the most mdividual part 

diasimuMtica^aj^i 
to those who knew him but slightly an impression of 



Whidh wau ielrititeiy^'bbril^ rth! 'nature; ‘Sir Jiririre 
Bteplleri 'Wiarned ' 

his'identh hfis eldCil bonj'Heidreil?) to the baronetcy. '' 

A Oecdrid son >df^bt4Hant liteiis^ JamUs fCnnrib^^ » 

Stepheri {t659-i89jr); diedk'his'fkthert’Mfeti^^ his principal ‘ 
litedwy^aichievemenm consist^ in'twri small volumes of > ' 
lapriiri ralariri’ and Qu& Mus4^ ifhe' f firmer of which' 

went through fivb'editiotti in a very short thna.''* llie third son;* 
Mr H. Li Btkphen, iVis 'i^pointedim of the High 

•Court of Calcutta; 1 ' 1 ■ r - * P; . ^ • . n. i 


iwvn.v .vuMswe o GU'aii«<«v an Mav a^*vr< rfv h#. J ' 

Notes f tty his dai^ghterviCasoliaaEineha Btsphen fies AUa : 

Siif C. P. Phert, Sir Janws Sj^phea ,as a LegwOator/^dUWj 
i?w. X.242,, f jCF. Po.L 

jSTBPHBN, 'fin ’ . UES113 i (a832<Hi904), English ' btograp^ ^ 
andulitesary oritk^ gUandson iof James Stephen (i'758^t^)^ ^ 
matttet 'in ehaneciy, a friend of WfibOrforoe, land author jqI ^ 
book called Slauery DtiintaiBd^. and son i of Sir 'James Stephen 1 
(i 789*-€859), oblomal funder-aeoretary > 'for ' many > yearS; )and 
author of Esset/s m EcsUstastical Bio^afhyi mta borinat>Keiir ' > 
sington .Gore dii the.iSth ffif Novomfair 'iSgsw . At this. falheC’s . 
house he saw a good deal of thfi AboUtionlstStaind other memhars; , 
of the Qapham sect, and tthe .Macaulays, Janies Speddli!i|p^ 
SirHjenry Taylor' and IMafiau Senior were intimate friendsioftw; 
family^ After edfliicatiori at Etcmi ,King!s CoU^ {Lomdkn, 
and Trteity .HaU,' Candnridge, *whe^^ he graduated BiA. '(aOthj. 
wxmiigkr) 1854, MLAi 1857^ Stephen remamod for several yOate .' 
a lellioWraiid itoter of <his i^lfige. He has recounted the jexpeai* 
ences of aresldflntiellow at &at period in arddightfulkdiapter* 
in as well tain eome less fom^iSktickiHfrom, 

Catntrid^e i By^arD&nr{iB^). These sketches were repiririited 
from the B<dl Mali Gmsetie^ to the propriiftar cd which, iGeorge; 
Smith, he bad (been , introduced by hh biolher ($ir^^ 
Fitejames Stephen. It wap > at Smithb house^^at Hampstead 
that Stephen met hisrfirst wife, Hhirict Marion ..(d^ i8^S), > 
daughter of W. Mk Thackeray; alter htx death 
Julia rPrinsep, widow of Hes^rt duckworth* While 1 stdluaV 
tehowhe had tfdteri holy oidara, which he relm^hhed^io Mf^ 
i8l75;iiponitthe>p«issiDg (Of’ the Ckrieal<iDiBabiUl;ieS'Aet>v/ lottlm 
meantime (after a visit to America, rteltere. he. formed ^IbStihgl ) 
frkaadships with LoweU.andiBiet Norton) heaettled ia 
and wrete.iamely, not only ior.the \ 

Sa^tadayMmaiv, tmt alse for Frofor^ ^ FMlmghtlyii\ 

andather periodKalsu .Hewasalceady known wsripvaident.iiioun^ 
ta|ineer,<«s a .cwitributor to. Feah^^Bttfse^pnd 1 

and«as<one.of jprosMleats of ;the A]f>tee Wtoi/A i 

Onl^ a o>nimemomtion.o^^ own 'first ascents qf. the^bra^ ' 
horn and Knthhore, I he. published his 

Etw(^((iwpub)isbed with(ad(hi^i>a8^)«i.;In the i 

he wasappmted editor of the CmiW Mtt&tune, the Eeputetim^l 
of iwhiohibe inaiiitaim^ by\en1wting fiU {^vStevenson, ThteWA 
Bardyi^iW* Fa Notris, Henry Jsms and James PaynAmiQ9g*i 
h«>conteibutoxB< vDuring rthe eleven lyears Of hw ^diilian^U^ » 
in addition to ahire ihasp .imdjpfa^^^ 
studkaiireprmtediinairib^.lrem'rthe Om¥fl # 

Hears and)ig7i0)i and. soma ! 

Fmthmlmg.md) SpaiMng intror’ \ 

dimtoryitesaysbyr J^BiqfcaandH<;Panft . 

staking A (tepnnted 
Fraswiirndvlhe S*73)ir ha 

coriteibatiaasr to fphi)osophic4i Wstoio^ . 

4FnglkhfTfmtfiif^ Ms 

(* Wa); fi5a%cptfenmi(5 

adop^ediaiA^taat^^ 

lempiiM Mianfimpori^ addiji»a)nr{tQ>^<>spp^' 

(pinbmjri8g|i<urfe i879,hem^nn((oot.a,Su« 

ftwiimwd? we^likri<^ nam#ram<w4 
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extsi^ootiltxtnlaoiuil Waripowm by President' JefferSob Davis 
le^ the freedom for * wlu^ the Sooth was should be 

doEitooyed/ His policy (tvas to pseserve oonstitutional goivem* 
m«it m the South a^ 8trengd»eti the amli^war iparty in the 
North by ioonvincing it that the Lincoln administration h^ 
abandoned such ^vemment; to the same end he uig^/in 
i8^; the unconditional disd&arge of Fedeml prisoneis in the 
South. Stephens headed the ^nfederate commission to the 
peace' ooctfersnee at Hampton Roads in February 1865. In 
the fodowing May^ after the fall of the Confederacy, he was 
arrested at his home and taken to Fort Warren, in Boston 
Hirbour, where he was confined until the 12th of October. 
He accepted the issues of the war as a praetical settlement of 
the question of secession, exercised a beneficent induenoe on 
the negroes of his section, and promoted reconciliation between 
the North and the South; In r866 he was elected to the United 
States Senate, but was not permitted to take his seat. He 
was a representative in Congr^ however, from 1873 to 1882, 
and was governor of GeOiigia in 3882^1883, dying in office, at 
Athuita^ on the 4th of March 2863^ He was remarkable for 
bolh hb moral and physical courage, and in politics was notable 
for his independence of party. From 1871 to 2873 edited 
AAanta Daily Stm^ mi he published A Comtitutional View 
of the fioie War between tiu States {a 'vols., 1868-2870), perhaps 
the ibest statement of the southern position with reference to 
state sovereignty and secession; The Retnewers Reviewed (i&ja), 
a supplement to the preceding work; and A Compendium ef ike 
History of the United States new cd., 1883). 

9<lo Louis Pendleton, JiUxaifderlff, iteffhtns (^ilad6^1tL tO<68); 
R. M. Johnston and W. H. BroumS, Life of Ateeander H. Stephens 
(Philadelphia, 1878: newed^ 1883) ; and Henry Cleveland, AUeandor 
H. Stephens in Public and Private, with Letters and Speeches (Phila- 
del^lS, 1866). 

gUSPHBNS, JOBN LLOTB (2805^x852), American traveller, 
was>faom on the aSth of November 2805, at Shrewsbury, New 
Jers^. Having been admitted to the bar, he practised for 
about eight years in New Yoik In 2834, the state of his 
health vehddiingiit advisable that he should travel, he visited 
Europe, and lor two years made a tour through many couxnries 
of that 'Continent, extending his travds to Egypt and 
OnJus vetum to New York he published in 1837 (u^er the name 
of George ” Stephens) Iheidents of Travel in Egypf, Arabia 
Peteaea, ^ Uie Holy Land, r This work Was followed next year 
by the pufbfication 6f Incidents of Trasiel in Greece, Turkey', 
Russia and Poland,^ In iSjQiStei^eiiB arranged with Frederick 
Githerwood of London, who had accompanied him on.some of 
his tnurcb^ 1 and » illustrated the abovermentioned publications, 
to )iiiake an exploration k Cenltral America, widi a view to 
diaqovering and eionniiiing the antiquities said to exist therar> 
Stephens, meantime^ was appointed to a ihission to Centml 
America; : (The joiht travels df Stephens and Catherwoodecdupkd 
some eight months in x839'and 2840. As the result of tiiese 
leseorcha Gt^heas published k 1841 Incidents of TrOaels m 
Central] AmeHba^'Chiapas and Yucatan^ in thelautumn of 1841 ; 
the two tiaveUemlmade a second explonitkm of Yucatan, aosd : 
a woric Wtowed.ka8i43-^Jm:*d^ Travel in Yucatan, This 
woric describes the most esttenshre travels executed tiU thqt date 
by >a«etoaiiger 'kT<the pOnksuk, ’and as the adthor claims, 

“ oeBtaks Occouirt'of visita to/forty^louroruked. cities or places 
in reknatins or vOstigts of emmatt populations wm found/’ ' 
It^efiijdye^.q wide populanty; and Stepium was urged to prose* i 
cute^ksrreadarolies lef American andquitim k Pi4ru, .biut was 
' disinclined tb SQdistiinten expedition: i He becamea. director lof > 
thenewlyffaenMd^^^ Steam tNayigationOoKipaiiy, 

whirik .ertahHriied / the >first‘'Afliiericani.ilke • t*f trlmiatiaitfif 
stemhipsi > Hoaririted Panama So ^hedonndlUn’ the gcquiid: withi 
a keMvit)o1hb«oae|tvacribn of arakeay;apffcw 
firstifativioripratidemr*^ aa president of the^fiariama/ 
Rai]wi^*T 0 Qkpimy>n^priit 4 >tllO!greiterafMWt' tWO'-yeaiO k; 
fuperiwtandiiig tlm4srojeo0^v^Hb^hea}dki||fas, hOwfever, under* 
mmedfh^waposuro to tbtri^ and Iwi 

dWabNw V<Wkoa,iihnt»th«f)Octol^^ .i,i . i 


STSPHBltBON, OSOMS (i78it<^s848), English engineer, was 
the sedond son of Robert. Stephenson, fireman of d ocdlieiy 
engine at Wylatti, near Newcastle, where he was bptn on the 
9th of lone 27S1. In boyhood he was emplbyted as a cowherd, 
axKl afterwards he drove the ginhone at a ^oolhery. In his 
fourteenth year he became assistant fireman to his father at a 
shiilh^ a day, and in his seventeenth year he was aj^ointed 
plogman, his duty being to attend to the pumping engine. M 
yet hevwas unable to read, but, stimulated by the desire to obtain 
fuller information regarding the inventions of Boulton and Waft, 
he began in his eighteenth year to attend a night school and 
made remarkably rapid progress. In 1801 he obtained a situa** 
lion as a brakesman, m 2802 he became an engineman at Willing- 
ton Quay, where he took up watch and cloi^ cleaning, and in 
2804 he moved to Killingworth, where in 1812 he was appointed 
engine-wright at the Pit at a salary of ;£ioo a year. It was 
at RiUkgworth that he devised his miner’s safety lamp, first 
put to practical tests in the autumn of 2825, at the same time 
that Sir Humphry Davy was producing bis lamp. There was 
considerable controversy as tp which ofw two men was entitled 
to the honour of having first made an invention which was 
probably worked out independently, thoi^h simultaneously, by 
both, and when the admirers^t^ DtfVy k 2^ presented him trim 
a service of plate, those of Stephenson countered with an address 
and £tooo early in rSxS. In 1823 his interest k the experiments 
with steam traction that twere being carried on at Wylam led 
him to propose an experiment of the same kind to the pro- 
prietors of the Killingworth coiltery, and he was authorised 
to incur the outlay for constructing a “ travelling engine’’ for 
the tramtoads between the colliery and the shipping port 9 m. 
distant. The engine, which lie named “My Lord,” ran 
a successful trial on the25th of July 2824. In 1822 he succeeded 
k impressing the advantages of steam traction on the projectors 
of the Stockton 8t Darlington railway, who contemplated 
using homes for their wagons, and was appointed engkeer of 
the railway, ^ith liberty to carry out his own plans, &e result 
being the opening, on the 27th df September 2825, of the fimt 
railway over which passenj^ and goods wri'6 carried by a 
locomotive. ^His connexion with the Stockton & Darlington 
railway led to his employment in the ooxistructioniof ^^Lrverpdoi 
& Manchester railway, which, notkkfaataikkg pfognostioar 
tions of failure by the most eminent >engkeem of the day, he 
carried micoessfully throu|(h Chat t Mossr < When the luk was 
nearing completkk he pemuaded the direbtors, riho were rather 
in favour of haulage by fixed engines, to give the locomotive a 
trial* In cons^uence they Offered’ a prise of £foo far a tuitaUe 
machine, and in the competition held at Ramhili k Oetobw 
1829 his engine “ The Rc^et” met with approval. < Gn the 
15th of Septmber in the fdllowkg year the railway was formaUy 
opened^ the eight eugineb etnplbyi^ iueving been madt at the 
works started by Stephenson wkh his cwMkThoinadRidulnlBon' : 
(1772-2853) and Bdwaiid . Pease (2767-4185^) at Newcastle in 
2823. Subsequently Stephenson was ^igkeer Qf> anwxig-othersiy 
the Grand Junction, the London & Birmk^lham IMth his 
son Roberth Mancfakter to' Leeds,; Derby to Leeds; Dei^ to 
Birmingfaaan, and Norinantoii to York; but ‘be Strongly dis* 
approved of the railway monk which ensued k 2844* ^ He 
was also oonsuhed i m /raaird to the construction of railways 
in Belgium and Spain. last’ year oritwo df his life Was : 
spent m retirement at Taiwan Hou8e> Chesterfidd, in the pnr- ' 
suit Sof farming hnd bortiiklture, andi ]lh^ died .6n>the 
22th > of . August : 1846. > Stephen^ ^was > thi^ce married, ’ hb 
• only soil Robert bekg ) the diild iof J'aimy Hendekon, his 
first <wik, whb died^m ;xfio6j!> A nephew, George /RobM • 
Stephens^ who was bbm at Newcastle m 1839 said near 
^ Chdtnahlmi’ in 29o^;^WBanplaoedi V him on' engineering ’ 
staff kf the Manchester A iliede line k asutf stiboa^‘ 
queotly (mnstriiomdinany Railways in Ea^bhc^ i New (2Seakiid ' i 
)and>jltakark. m He wk ^pvcsidcait of rthe ilnstituiSeti tfiCidl > * 
' Engineers kk87fi*s877.riMi-»i<-‘* - ’ li . : un ,1. i>i •;! a'o.i -j v; 

SdS'Btory ofi^tl^epf^Oiii^eStepl^^ imn ’’ 

newod., wyalt ink Somsb Lweecf Anttshmkfineerl, kl.ilK 
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STEPHENSON^ ROBEBT (1S03-1859X English engineer, only 
son of (George Stq)henson (q>v.), was bom at Willington Quay 
on the 16th of October 1803. His father, remembering his own 
early difficulties, bestowed special care on his son’s education, 
and sent him in his twelfth year to Mr Bruce’s school in Percy 
Street, Newcastle, where he remained about four years. In 
1819 he was apprenticed to Nicholas Wood, a coal-viewer at 
KilHngworth, after which he was sent in 1822 to attend the 
science classes at the university of Edinburgh. On his return 
he assisted his father in surveying the Sto^ton & Darlington 
and Liverpool & Manchester lines, but in 1824 he acc^ted 
an Engagement in South America to take charge of the engineer- 
ing operations of the Colombian Mining Association of London. 
On account of the difficulties of the situation he resigned it in 
1827, and returned to England via New York in company with 
Richard Trevithick, whom he had met in a penniless condition 
at Cartagena. He then undertook the management of his 
father’s factory m Newcastle, and greatly aided him in the im- 
provement of the locomotives. His practice was not confined 
to his own country, but extended also to Sweden, Denmark, 
Belgium, Switzerland, Piedmont and Egypt. In this connexion 
his most remarkable achievements were his railway bridges, 
especially those of the tubular girder type. Among his more 
notable examples are the Royal Border bridge at Berwick-on- 
Tweed, the High Level bridge at Ncwcastle-on Tyne, the 
Britannia tubular bridge over the Menai Straits, the Conway 
tubular bridge, and the Victoria tubular bridge over the 
St Lawrence at Montreal. In 1847 he entered the House 
of Commons as member for Whitby, retaining the seat till the 
end of his life. In 1855 he was elected president of the Institu- 
tion of Civil Engineers, of which he became a member in 1830. 
He died in London on the 12th of October 1859, and was buried 
in Westminster Abbey. 

See The Story of the Life of George Stephenson, including a Memoir 
of his Son Robert Stephenson, by Samuel Smiles (1857; new ed., 1S73) ; 
Teaffroson, Life of Robert Stephenson (2 vols., 1864); and Smiles’s 
Lives of British Engineers, vol. iii. 

STEPNEY, GEORGE (1663-1707), English poet and diploma- 
tist, son of George Stepney, groom of the chamber to Charles II., 
was bom at Westminster in 1663. He was admitted on the 
foundation of Westminster School in 1676, and in 1682 became 
a scholar of Trinity College, Cambridge, becoming a fellow of 
his college in 1687. Through his friend Charles Montagu, after- 
wards earl of Halifax, he entered the diplomatic service, and in 
1692 was sent as envoy to Brandenburg. He represented 
William III. at various other German courts, and in 1702 was 
sent to Vienna, where he had already acted as envoy in 1693. 
In 1705 Prince Eugene desired his withdrawal on the ground 
of his alleged partiality to the Hungarian insurgents, but the 
demand was taken back at the request of Marlborough, who had 
great confidence in Stepney. He was, nevertheless, removed 
m 1706 to the !^gue. In the next year he returned to England 
in the hope of recovering from a severe illness, but died in Chelsea, 
London, on the 15th of September 1707, and was buried in 
Westminster Abbey. Stepney had a very full and accurate 
knowledge of German affairs, and was an excellent letter-writer. 
Among his correspondents was Baron Leibnitz, with whom he 
was on the friendliest terms. Much of his official and other 
correspondence is preserved in the letters and papers of Sir 
John Ellis (Brit. Mus. Add. MSS. 28875-28947), purchased 
from the earl of .Macclesfield in 1872, and others are available 
in the record office. He contributed a version of the eighth 
satire of Juvenal to the translaticp (1693) of the satires by 
Mr Dryden and several other eminent hands.” Dr Johnson, 
who included him in his Lives of the Poets, call^ him a “ very 
licentious translator,” and remarked that he did not ** recom- 
pense his xicglect of the author by beauties of his own.” 

Mis poens appear in Chalmers*! English Poets, vol. vHi., imd other | 
oollscttons of we kind. Some of his correspondence u pTmted by i 
I. M. Kemble in SUOe Papers and Cwrespemimu . . . from the 
iloooMion to the Accession of the House of Hanover (1857). A ; 
01 the Maoelesfield letters is tb be iound in the Report of the 


Hist. MSS. Commission, No. i. app. pp. 34-40. For an eeeoeat 
of Stepney*8 family and circutx:ustances, sco R. Harrison, Some 
Notices of the Stepney Family (1870), pp. 22-28. 

STEPNEY, an eastern metroj^tan borough of London, 
England, bounded N. by Bethnal Green, E. by Poplar, S. by 
the river Thames, and W. by the City of London and Shoreditch. 
Pop. (1901), 298,600. It forms part of the “ East End ” of 
London; the parish, indeed, formerly covered practically the 
whole area so termed. Here are squalid streets and mean houses 
typical of the poorest class of inhabitants. The thoroughfares 
of Mile End Road and Whitechapel Road and that of Commercial 
Road East traverse the borough from the east and converge 
near City boundary, where stood the ancient AJdgate. 
In the north Stepney includes the districts of Spitalfields, 
Whitechapel and Mile End; and in the south Wapping, Shadwell, 
Ratcliff and Limehouse. The southern districts are occupied 
by sailors and labourers in the St Katherine and London Dwks 
and the wharves and factories lining the river bank. The pariah 
church of St Dunstan, Stepney, is a Perpendicular building, much 
restored, containing many monuments and curious inscriptions. 
The church of St Anne, Limehouse (1730), is by Nicholas Hawks- 
moor. The district of Spitalfields has an old association with 
the silk-weaving industry; a trade in singing birds is also char- 
acteristic of this district; and in Ratcliff the well-known natural- 
ist’s firm of Jamrach is situated. In the extreme west the borough 
includes within its bounds the historic Tower of London, the 
Royal Mint and the fine Tower Bridge over the Thames. There 
is no bridge below this, but the construction of the Rotherhkhe 
Tunnel was authorized in 19010. The Thames Tunnel is used 
by the East London railway. Among institutions the ptmcipal 
is the People’s Palace, Mile End Road, opened by Queen Victoria 
in 1887 as a place of intellectual and physical recreation and 
education. The Drapers’ Company contributed laigely to 
the cost of erection. Toynbee Hall, Commercial Street, was 
founded in 1884 under the trusteeship of ttic Universities 
I Settlements Association and named after Arnold T^bee 
(d. 1883), a philanthropist who devoted himself to work in this 
' part of London. Other institutions are the London Hospital, 
Whitechapel, the East London Children's Hospital, the head- 
quarters of Dr Bamardo’s Homes, Stepney Causeway, and .Her 
Majesty’s Hospital for waifs connected therewith; the Stepney 
training college of the Society for Promoting Christian Know- 
ledge, and the Spitalfields trade and technical school. There 
is a &h market in Shadwell, and a vegetable market in ^tal- 
fields. Stepney is a suffragan bishopric in the diocese of London. 
The municipal borough comprises the Stepney, Whitechapel, 
Mile End, Limehouse and St George divisions of the Tower 
Hamlets parliamentary borough, each division returning One 
member. The borough council consists of a mayor, 10 aldermen 
and 60 councillors. Area, 1765 '6 acres. 

The name appears in Domesday and later ea StetMofelfte. 
The suffix is thus the common form hythe, a haven ; but lor the 
prefix no certain derivation is offered. At Mile End, so called 
from its distance, from the City (Aldgate), the rebels frm Essex 
under the leadership of Wat Tyler assembled (1381), and here 
Richard II. first met them in parley. Pepys records the vilkge 
as a favourite place of resort. 

STEPNIAk, SERGIUS (1853-1895), Russian revolutiosiist, 
whose real name was Sergius Micliaelovitch Kravchmski, 
was bom in South Russia, of parents who belonged to a nc^ 
family. He received a liberal education, and, when he left 
school, became an officer in the artillery; but his sympathy witii 
the peasants, among whom he had lived during his boyhood 
in the country, developed in him at first democratic and, later, 
revolutionary opinions. Together with a lew other men el 
birth and education, he began secretly to sow the sentupents 
o! democracy among peasants. His teaching did not long 
remain a secret, and in 1874 he was arrested. He succeeded 
in maldng his escape—possibly. he was penrntted to escape on 
account A his youth— «nd, immediately began a more vigorous 
campaign against autocracy. His sympathetic nature was 
iaffueit^ by indigaatkm iigaiiiat Uw bn^aLmthedi; 
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tofwafds prisoners, especkdly political prisoners, and by the 
stem measures which the goventtnent of the tsar felt compelled 
to adopt in order to repress the revolutionary movement. 
His indignation earned him into accord for a time with those 
who advocated the terrorist policy. In consequence he exposed 
himself to danger by remaining in Russia, and in iSSo he was 
obliged to leave the country. He settled for a short time in 
Switzerland, then a favourite resort of revolutionary leaders, 
and after a few years came to London. He was already known 
in England by his book, Underground Russia^ which had been 
published in London in 1882. He followed it up with a number 
of other works on the condition of the Russian peasantry, on 
Nihilism, and on the conditions of life in Russia. His mind 
gradually turned from belief in the efficacy of violent measures 
to the acceptance of constitutional methods; and in his last 
book. King Stork and King Log, he spoke with approval of the 
efforts of politicians on the Liberal side to effect, by ai^ument 
and peaceful agitation, a change in the attitude of the Russian 
government towards various reforms. Stepniak constantly 
wrote and lectured, both in Great Britain and the United States, 
in support of his views, and his energy, added to the interest 
of his personality, won him many triends. He was chiefly 
identified with the Socialists in England and the Social Demo- 
cratic parties on the Continent; but he was regarded by men 
of all opinions as an agitator whose motives had always been 
pure ai^ disinterested. Stepniak was killed by a railway 
engine at a level crossing at Bedford Park, Chiswick, where he 
resided, on the 23rd of December 1895. cremated at 

Woking on the 28th of December. (H. H. F.) 

steppe (from the Russ, slept, a waste), the name given to 
the level treeless plains in certain parts of the Russian Empire, 
and thence sometimes, though not commonly, extended, in 
physical geography, to signify similar plains elsewhere. The 
name is most commonly applied specifically to the plains in 
the south and south-east of European Russia and in the south- 
west of Asiatic Russia, and in this connexion the term sometimes 
connotes semi-desert conditions. Otherwise the Russian steppes 
may be considered as kindred to and connected with the Heiden 
(heaths) of northern Germany. 

STEPPES, GENERAL-GOVERNORSHIP OF, a portion of 
Russian Cential Asia which includes both what was formerly 
known as the Kirghiz Steppe, and the region around Omsk, 
which was formerly part of Western Siberia. It consists of 
four provinces ; Akmolinsk, Semipalatinsk, Turgai and Uralsk, 
having >a total area of 711,000 sq. m.,anda total population 
of a>472,p3i in 1897. Details are < given under the names of 
the provinces respectively. Omsk is the capital. 

STBREOBATE (Gr. o-wpeov, solid, and a base), the term 
in architecture given to the substructure of rough masonry of 
a Greek temple. 

BTBRROCHEMISTRy (Gr. oT€p«os, solid, and chemistry ), 
a branch of chemistiy which considers the spatial arrangement 
of the atoms composing a molecule (see Stereo-isomerism). 

STEREO-ISOBIERlSlt, or Stereomerism, a term introduced 
by Victor Meyer (by way of his denomination stereo-chemistry 
for “ chemistry in space ”) to denote those cases of isomerism, 
i,e, the difference of properties accompanying; identity of mole- 
cular formulae, wh^e we are forced to admu the same atomic 
liiildng and can only ascribe the existinig difierence to the different 
rekitrve position of atoms in the m^wle. ' 

-Considerations coasting the relative position 
d aterms have been traced at lar as Swedenbotg (1721); 
in more recent times the first propomi in this direction seems 
due to E. Paternd $1869), followed by Auguste Rosenstiehl 
and by Alexia Gaudin (1873). '*rh® step made by J. A. Le Bel 
and }• H. van’t Hoff (1871^ brought considerations of this kind 
in the reach of /experimental teat, and so led to ** stereo- 
chemistry.” The work of Louis Paster on molecular asymmetry 
in tartaric acid (1860) pouched stereo*chcmistry so nearly that, 
had ^stmctiiral chenustry been sufficiently developed then, 
stereo^chemistry 'ttiight live originatied fourteen years earlier; 
it hownoir, thatWaBUce^ of ketk 


acids (1869) immediately stimulated VahU Hoff’s views. The 
fundamental conceptions of Le Bel and Van’t Hoff differ in that 
the former are based on Pasteur’s notions of molecular asymmetry, 
the latter on structural chemistry, especially as developed by 
August Kekuk for quadrivalent carbon. Both seem to lead 
to the same conclusions aS to stereo-isomerism,* but the latter 
has the advantage of allowing a more detailed insight, whereas 
the former, which is free from hypothetical conceptions, is of 
absolute reliability. 

As our knowledge of stereo-isomerism originated in the 
chemistry of carbon compounds and found the largest develop- 
ment there, this part will be treated first. • 


Stereo-isomerism in Carbon Compounds, 

I. The Asymmetric Carbon Atom . — Thouch stereo-chemistry is 
based on the notion of atoms, there is not the least danger that it 
may break down when newer notions about those atoms are intro- 
duced. Even admitting that they are of a compound nature, i.$. 
built up from smaller electrical piirticles or anything else and able 
to split up under given conditions, their average lapse of existence 
is long enough to consider them as reliable building-stones of tlie 
molecule, though these building-stones may give way now and then, 
as our best ordinary ones by the action of an earthquake. Another 
tiling which stereo-chemistry abstracts beforehand is the movement 
of atoms, which is generally accepted to exist, but becoming less 
as the temperature sinks and disappearing at absolute zero. And 
so the following symbols, representing atoms in a fixed position, 
may correspond to these last circumstances, wlicreas at ordinary 
temperatures atoms may vibrate, for instance, with these fixed 
positions as centres. 

The first development from structural to stereo-chemistry was 
to consider the relative position of atoms in methane, CIIj. Structural 
chemistry had proved that the four atoms of hydrogen were liiUced 

yH 

//TJ 

to carbon and not to each other, thus and not, for example, 


H — , but how the lour were grouped remained to decide. 
H 

The decision is derived as follows : — 

If the four hydrogen atoms arc supposed to be in a plane on one 
side of the carbon atom as above, two methylchlorides should 
be possible, viz. : — 

/Cl ,Tl 


Xl 


Such isomeric compounds have never been found, but they appear 
as soon as the four atoms (or groups of atoms) to wliich car^n is 
combined are different, for example in CliFClBr, fluorchlorbrom- 
mcthanc. Then and only then two iTOrceric compounds have been 
regularly observed, and tlie sote notion about relative position of 
atoms in methane which explains this fact is that the four j^oups 
combined with carbon are placed at the summits of a tetrahedron 
whose centre is formed by carbon. The two possibilities are then 
represented by ; — 



Those groupings have the character of enantiomorphism, ue, they 
are non-identical mirror images^ If any of the two difleFences in 
the summits is given up, for example, F shbaBtuted by Cl with the 
formation of CHCl^r, the enantiomdrphism disappe^. 

The isomerism corresponding to this difference in relative position 
is the simplest case of stereo-iaomcrism. The carbop atom in 
the special condition described, linked to four different atoims.or 
groups, is denominated “ asymmetric carbon," and will be denoted 
m the following formulae as H. Stereo-isomerism exists in tartaric 
acid HOaC<CH(Olh*OH(OH)-CQtH ^studied by Fasteur), in the 
lactic arid, CH^UH'OH^O^ (Studied by Wislicenus), w^b 
simplest case at present known Ts the chlorobromofluoracetic acid, 
V’Cl*Br*F*COgH, obtained by ^ Schwartz. This Rtereo-iisomerism, 
due to the presence of Mymmetric carbon, is of a cbamcterUtic 
kind, which is in perfect accordance with the theory of (its origiUk 
being the most complete identity, combined with ^e difference mt 
exists between the left ^t^a.d right band. AU tha pcopeirtica which 





(tanftctt diiflFiw in this livst tents a^Dsidenticaly vis. ! meltinff and belting 
point, tpecifin gravity , dqt. But the erystalUne form, which may show 
ehantiomorphitm, indeed thewe this dififerencse ia the isomers in 
gnestion: and espeoially the behaviour (in the amorphous state) 
fowmde polarisedniight dlftsrt in the tense that the plane of polarisar 
tion is turned to the left by the one isomer, and e±actly as much to 
the right by the other, so that they may be termed “ optical anti- 
podes. All these differences djsappear with the asymmetric 
carbcm, and the succinio acid, Hp^*cHa*CH,"COBH, from tartaric 
acid is optically inactive and shows ,no stereo-isomerism. 

2, Cof^om 4 s with tnor^ than on$ Asymmtric Carhpn Atom.-- 
Stereo^iBoxneri8m,.and the spaCjS relation.of atoms in comj^unds with 
higher asymmetry can best be developed by aid of graphic representa- 
tions, founded on the notion of space relations in ethan^. fcC*CH,. 
A consequence of the tetrahedral grouping in methane is the con- 
figuration given in fig. 3, where the 
six hydrogen atoms are substituted by 
six atoms or groups Rj, . . . R^. The 
second (above) carbon atom is sup- 
posed to be at the top of the lower 
tetrahedron, and vice versa. Each 
other position, obtained by turning 
R,RjRg around the *0-- C‘ axis, is 
also possible, but since no isomerism 
due TO this difference of relative posi- 
tion, which might already show itself 
in e^ne, has been dbserved, wo may 
admit that one of the positions ob- 
tained by the above rotation is the 
stable one, and fig. 3 may represent 
it. For simplicity’s sake this figure 
may be projected on a plane by mov- 
ing R3 and Kf respectively upward and 
downward, witli RjRji anu R^Rk as 
a3Eea, which loads to the first of idio four configurations r^rosenting 
the stereo-isoincrs possible in thy above case. They differ in the 



Fig. 3. 


two possible spatial arrangements of R^R^^ and R4RBK4 
Rg Rg R* Rg 

R4— 0— Kg 


I 


k 


Ui-^C-Ra 

I 

R4 

k 


Bj-i-R, 

Rij— 0— R4 

k 


As one asymmetric carbon introduces two stereo-isomers and two 
introduce four, n asymmetric catbdli atoms will lead to isomers. 
They arc grouped in pairs presenting enantiomoxphic figures in space, 
as do the first and the last of the above symbols, which correspond 
to the character pf opj^ical antipodes, whereas the first and second 
correspond to greater differences in mdlting points, &c. A well- 
studied example is offered by the dibromides 0! cinnamic acid, 
CgH»*CHBr-OlfBr*COj^. They have been obtained by Liebcrmonn 
In two antipodes melting at 92®,. and two other antipodes, differing 
in optical rotation from the 'first, and melting at 105®. 

A simplification is Introduced when the atructutfl formula shows 
symmetry, as is the case in RjRjRjO‘CR8R2Ri. The four above* 
meiitioned symbols then are reduced to three 

Rj, Rf 


R«-«-Ri 


Ri~Ch-Rg 

• k 


Ri-rrCh-R* 

Rf 


6 f whlfch the firtt and last show the enantiomorphism corresponding 
to the character of optical antipodes, while the second Shows sym- 
metry and corresponds to an inactive type, A well*«tadied example 
is offered here by tartafiC acid : the two antipodes, often denoted 
as d and I, have been fOiiind, vis. in the ordinary dextrogyne form 
and the laevogyre form; prepared by Pasteur from racemio acid, 
while the third Corresponds to mesotartaric acid ; such internally 
c om p ens at ed compound^ ai'e generally ''termed meso." 

3. Cyclic Cofp^pemnds . — ^Three or 
more carbon atoms may link to- 
gether so as to produce ring systems 
such as 

It is in these^ee that the prin< 4 |^e 
of thp asjmm^ti^c 'darbon, which in 
abpyp oM© IcaiU |to, 
wstereo-isom^rsi ,jls, easily, applied by 

in<^jpiwie, 4WY?d,fi»m . the spw 
rdation showAfrW hR* i4j.* sm 
groups, Rj . . . R^, are either under 



or above the plane invwhich the carbon ring is suppoM ito.he 
situated, and this he indicated by the foUowiug symbol 

1*0 



where the carbon atoms are supposed half-Way between R, and lia, 
^ and R4, 1C| and’ R-. 

One of the most smxple examples is offered by the trimethylcne- 
dicarboxylic acids CHg 

for which three formulae can be deduced 



COfflt 

CO.B 

H 

J 

H 

1 

COsH 

k 


k 


COsiHV 

iH/fklH 


\ 


1 


H 


the first, where the carboxyl -groups ‘COaH lie on the same side of 
the carbon ring, called, as Von Baeyer proposed, the caVform, the 
others freer-forms. The trans-forms show enantiomorphism and 
correspond to optical antipodes, whereas the first S3rmlK)l may be 
considered as corresponding to mesotartaric acid, symmetrical in 
configuration and iiiactive; this third stereo-isomer "has also been 
met with. 

Special atleoitiou has been given to those ring systems of the 
general form:— R ^ 

This trans-form corresponds to a ds-form, where both lij and R, 
are on the same side of the plane containing the ring. These latter 
are enantiomorphic in the ordinary sense of the word, but the 
particular feature is that the trans-lorm, though offering no plane 
of symmetry, is yet identical with its mirror Snage, and thus not 
enantiomorphic and not corresponding to optical antipodes but to 
the meso-form. 

There correspondences 'liave been realised by Emil Fischer in 
derivatives of alanine, H8C‘CH(NH8)*CO|U. which exists in two 
antipodes d and I, Two of these molecules can be combined to 
alanyl-alanine : H3C!CH NH(COC*H-NH8-CH*)-COjH, which, as con- 
taining two asymmetric carbons, may be bad in four stereo- 
isomers dd, ll, dl and U. In their anhydrides 

nf/ \nh— ccK \h 

we meet the above type, and find that dd and U fonned the predicted 
antipodes, while the anhydride of dl and Id is one and the same 
substance, without any optical activity. Such eases are often 
termed pseudo-asymmetric." 

4. Isolation of Opiicat Antipodes. — The optical antipodes are 
often found as natural products, as is the case with the ordmmT’ 
or d-tartaric acid; generally only one of the two forms appears, the 
second form (and, more generally both forms) being obtmned S3m- 
thetically. This is a problem of particular difficulty, since the artificial 
production of a compound with asymmetric carbon, from another 
which has no asymmetric carbon, always produces the two antipodes 
in equal quantity, and these antipodes, by their identity in most 
properties, e.g, melting and boiling pointy solubility, and also on 
account of their analogous chemical behaviour, cannot be separated 
by customary methods, the application of which is rendered still 
more difficult by tfie formation of a so-called, racemic iQpn|ipouiid. 

The method called " spontaneous s^arutien " was obs^e^ 
by Pasteur with raceniic acid, which in its double sodium and am- 
monium salt crystallized , from its aqneons solution in tjwo Anantio- 
morphic forms, which could be separated on jexanun^^f^. C^e 
of the two proved to be the drdinary 8odium-ammonium-tfdri*ate, 
the other its laevog3rre antipode ; thtis /-tartaric acid was discovered, 
and racemic acid proved to be A combination of d- and /-tartaric 


appears; these changes are due to a chemical action taking place at 
the ^veii temperature bettv^' the solid salts 


one molecule of the d- and one of the /-tartrate forming above 97®, 
the racemate with loss of watcyi, y^le under 27® the opposite change 
occurs. This temperature linut, generally called transition-point, 
was discovered by Van't Hoff a^^^an Deventer. It is the limit 
where the possibility of spontaneous separation begins, and is 
relatively rare, so that tiffs way p£ separation is an exceptional one. 
most antipodes forming a racemic Compound stable at all tempera- 
tures that come into questfog^ , ^ . 

The use of optically active cbmpounds in separating antipodes 
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is of the f^reatest value. Tbe general principle is that the compounds 
which the d- and /-form give with a different active comTOund, for 
instance d producing dd and Id, are by no means antipodes and so 
exhibit the ordinary differences, in solubility, which allow 
separation. It was m this way that Pasteur split up racemic acid 
by cinchonine. This method has since been applied to the most 
various acids; bases may be split in an analogous way; artificial 
conine was separated by Ladenburg by means of ^/-tartaric acid, and 
one of these antipodes proved to be identical with natural conine. 
Aldehydes and ketones on the other hand may be split up by thch 
combinat4ons with an active hydrazine, &c., and so this method is 
by far the most fruitful. 

The formation of a racemic compound built up from dd and Id 
has also been observed in the so-called partial racemate. An example 
is the racemate of strychnine. It is in this case also that the transi- 
tion-point forms the limit of possible separation, determined by 
Ladenburg and G. Doctor to be 30®. Such partial racemic com- 
bination however occurs only in exceptional cases, else it would liave 
invalidated this method, as it did spontaneous separation. 

A different way of using active compounds in producing antipodes 
consists in the so-called asymmetric s^thesis. The method consists 
in the introduction of an active complex before that of the asym- 
metric cartxin; both stereo-isomers need not then form in the same 
quantity. W. Marckwald and A. McKenzie, who chiefly worked 
out this method, found, for example, that the salt of mcthylethyl- 
malonicacid, C(CH3)(C2 Hb)(CO.^H)„, with the active brucine fomw 
on heating the correstxmding salt of d- and /-methylethylacetic 
acid C(CH3)(CjH5)H(Ca.H), with the /-antipode in slight excess. 

5. Configuration of Stereo-isomers . — ^The conception of asymmetric 
carbon not only opens the possibility of deternuning when and how 
many .stereo-isomers are to be expected, but also allows a dewier 
insight into the relative .position of atoms in each of them. The 
chief indication here lies in the configuration of the meso-type, 
already given for mesotartaric acid ; the corresponding alcohol, the 
natural sugar erythritc, which produces this acid by oxidation, 
consequently corresponds to CH^OH 

H— 0— OH 

H— 0— OH 

cIhsOH. 

In theplutafie acids, n02C(CH-OH),CO,H,theBtructural synunetry 
again lead.s to meso-forms 

OH OH OH OHHOH 

HOtiC— C — (^*“0— COuH and HOjiC—C™^—* 0~^OO^H* 

I J I III 

ri jlj A Hohh 

They are respectively obtained by the oxidation of ribose and natural 
xylose, stereo-isomers of the formula COH(CHOU)sCH^H ; the 
latter produces active tartaric acid and so decides that the second 
formula is that of the corresponding trioxyglutaric acid, the first 
remaining for that obtained from ribose. 

In such and analogous ways the configuration of meso-types may 
be fixed with absdlute certainty. The decision is more difficult in 
the case of antipodes. For tartaric add it is certain that the d- and 
Morms correspond to 

COaH COftH 


HCOH 

HOCH 

ic 


and 


Hcin 
ic 


Hm rsnolts obtained in Iheae and analogoua waya have pmvi^ 
to be of value in the study of enzymes, e.a, such complex organic 
substances as zymase in yeast, which is able to produce in sm^ 
quantity an unproporlioned large amount of chemical change, in 
UiiB case the transformation of the sugar glucose^ into afoohol 

and carbonic acid 

CeHj A “ t * 

These enzymes have an extremely specific action, producing, for 
instance, the change in ordinary 'fiatural glucose, but not at all in 
its artificid antipode, and so th^ are often valuable means of isolat- 
ing an antipode from the inactive mixtures or racemic compounds ; 
this method has indeed been used for the isolation of the glucose- 
antipode from the artificial racemic form. The fundamental fact 
here is due once more to Pasteur, but Emil Fischer added that suprfts 
are acted upon by zymase in an analogous way if their configuration 
shows a certain amount of identity. For example yeast acts on 


d-Glucose 


d-Mannose 


HCO 

1 

HCO 

1 

HCOH 

1 

HOCH 

HOOH 

1 

HOCH 

1 

H(k)H 

1 

1 

HCO.I 

HCOH 

j 

HK>H 

H,ioH 

H,<!x)H 


COjH COgH, 

but which of the two represents the ordinary d-acid is unknown. 
Emil Fischer proposed to decide provisionally in an arbitrary way 
and ad^t for the d- the first formula. Then we may conclude that 
the natural malic acid, which may be obtained by the reduction 
of /-tartaric acid, Is COoH 

V 

doji, 

while the natural xylose, which produces /-tartaric acid by the 
substitution of CO2H for CHO CHOH, corresponds to 

CHO 

HO^H 

I 

HioH 


d-Fnictose 
ILCOH 

HO(1h 

I 

HCOH 

hIjoh 
HjioH. 

and we observe that Iho three formulae agree indeed in the lower 
four-carbon chain. Tlxis particular bcliayiour led Fischer to the 
expression that the enzjmo-action on given substances needs a 
corresponding feature as '* lock and key.” There are indications 
that in the synthesis by enzymes, of which examples have been 
realized in fats, sugars, glucosides and albuminoids, an analogous 
behaviour prevails. 

6. Mutual Transformation of ^4 -Thus far we liave 

supposed the molecule to be stable with atoms in fixed places, as 
may be the case at absolute zero ; in reality, at ordinary temperatures, 
atoms probably are endowed with movement, and this may be 
supposed to take place along the fixed places just mentioned as 
centres, which movement can go so far as to lead^ to total trans- 
formation, the one stereo-isomer changing over into the other. 
These cases may be considered now. 

As a general rule the liquid, gaseous or dissolved antipode is in 
itself unstable, tending to be transformed into inactive complexes. 
Temperature may accelerate this, and, as a rule, sufficient heat will 
produce the loss of optical activity, half of the original compound 
&ving changed over into its optical antipode. This transformation 
has been often used for preparing the latter, as was first done by 
Le Bel with the optically active amyl alcohol, HOICH*) (C^g) (CHgOH), 
rendering it inactive by sufficient heating, and separating from the 
obtained complex the stereo-isomer. Walden found that in some 
cases analogous transformations take place at ordinary temperature, 
as for instance with df-phenylbromacetic acid, which within three 
years totally lost its considerable rotative power; this transformation 
has been termed ” autoracomieation.” It explains that till now 
the most simple compounds with asymmetric carbon have not yet 
been obtained in antmodes; active CHClBrF might be obtained by 
treating chlorobromofluoracetic acid with potash, but autoracemiza- 
tion, which especially shows itself when halogens are linked to the 
asymmetric carbon, might, without special iwecautions, lead to 
an inactive mixture of antipodes. 

When two asymmetric carbons are present, four stereo-isomers 
are possible, which may be represented by : — 

(I) A -1- B, (2) - (A -f. B), (3) A - B, (4) - (A B), 

(i) and (2) , as weU as (3) and (4) , being antipodes. The stoble form 
will be in this case ali^ the inactive mixture, corresponding in the 
solid state either to (i). (a) or (3), (4). In the last case^ suppose 
the primitive compound is (i), the first step towards stability may 
be the production of (3), eo that practically 
one stereo-isomer changes over into another 
of a different type. Such has, for instance, 
been proved by Bcohmann for /-mentholi 

H-C-C3H, 

HgC CHg 

I I 

MgC CO 

which on heating produced a form rotating 
in opposite sense, tnough not ihO antipode. 

Prooably H andCHgin me lowetaAj^metric 
carbon have changed places. A further 
treatment at high tettlpetatfirer might prol^ 
ably produce the inactive ‘imnttire of this 
menthol and its ahtipbde^ 
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7. DoUbly-Linhed Carbon j4tom:s.---When caibon atoms are doubly 
linked, as in derivative^ of ethylene, the two tetrahediu 

rei^esenting the four groups around ea^ carbon may be supposed 
to have two summits combined, as was supposed with one in simple 
linking. Fig. 5 represents this supposition, from which follows that 
the six atoma^in question are sitoated m a plane and may be 
represented by a plane figure 

RfCR^i 


Ns 


J... 


Rj-C/R*. 

The chief consequence is that as soon as the two atoms or 
groups attached to each carbon are different^ two stereo-isomers 
may be looked for ; — 

R..C.R. 

Rj'v’Rjj Ry*C*R|. 

Such has been found to be the case, fumaric and maleic acids. 

H-C-COgH H-C-COgH 

HC-COjH, 

forming the oldest and one of the most simple examples: the simplest 
is a-chlorpropylene (H,C)HC:CC1H. 

The nature of this stereo-isomerism is quite different from that 
in antipodes. There is no enantiomorphism in the supposed con- 
figurations, and so no rotatory power, &c., in the corresponding 
compounds, which, on the other nand, show differences far deeper 
than antipodes do, having different melting points, solubility, heat 
of formation, chemical properties, &c., behaving in ^ese as ordinary 
isomers. Those isomers, having some relation to those in cyclic 
compounds, may be also denoted as cM-(maleic) and frofis-(fumaric) 
forma, a close analogy existing indeed in ttiose ring systems of which 
the simplest type is : — 

H 



this has been realized in the x, 3-tetramethylene dicarboxylic acids, 
which exist in a trans- and cis-form ; — 





lOgH 


When two double carbon linkings are present, as in 
the four hydrogen atoms form the summits of a tetrahedron accord- 
ing to the development in fig. 4 ; and con8e<}uently the introduction of 
different groups may toing enantiomorphism and optical antipodes. 
This has ^en realized in the compound i-methyl-cycfo-hexyliaene-4- 
acetic acid (formula I.), first prepared by W. H. Perkin and W. J. 
Pope in 1908, and resolved into its components by fractional crystal- 
lization of its brucine salt by Perkin, Feme and Wallach. The 
substance resolved by W. Marckwald and R. Meth in 1906, wMch 
was regarded as this acid, was really the isomeric i-methyl-A3- 
cycio-hexene-4>acetic acid (formula 11.), which contains asymmetric 
carbon atoms fsec Journ, Chem. Sec., 1909, 95, p. 1791; cf. ibid., 
97, p. 480). 

h/^Hs'Ch/ VOaH, W 

I. II. 

8. NufMfied Value of Of>tical Rofnfiew.— To express the value 
of oprichl rotation either specific or molecular rotation may be chosen, 
^e first bding the deviation cahsed by a layer of i decimetre in len^ 
when the substance in question ts supposed to be present with spedfic 
gravity i, the latter is this value multiplied by one-hundredth of 
the molecular weight. Specific rotation is indicated by [«]{), where 
^e suffix indicates the wave-length of the light in question, D being 
that of the sodium line, and 4 the temperature; is the corre- 
sponding vidue of molecular rotation. Both values vary wilh the 
solvent need, and probably are most adapted to solve problems 
touching relations of rotatory pouter and configuration, when they 
apt^ to extreme dilution in tne same liquid. 

One of the moat genersa rules, relating to rotatoiv power, is that 
fst Uleetrolytes. salts in aqueous solution, viz. the limiting rota- 
tion in^ftute eelutieB only depends on the active radicle. Oudemans 
found that for suchiaerive bases at quinine in ite salts with hydro- 


chloric, nitric, chloric, acetic, formic, sulphuric, oxalic^ phosphoric, 
perchloric acids the specific rotation (calculated for t^e base) only 
varies from -zys* to -sSS®; H. H. Landolt found the same Aing for 
active acids, the mono litlfium, sodium, potassium and ammonium 
tartrates varying only between 27’5® and 28*5® (calculated for the 
acid). A corresponding rule may be expected where boffi b^ 
and acid have rotatory power; the molecular rotation will the 
sum of those for base and acid in salts with Inactive radicles. 
of these rules finds sufficient explanation in Arrhenius's view of 
electrolytic dissociation, which admits that diluted electrolytes 
are split up in their ions, and so the salts of quinine (Q) owe their 

rotatory power to the ion QH, tliose of acid tartrates to the ion 

€411^0., and quinine-tartrate to both. 

with non-electrolytes relations are less evident One general obser- 
vation is that non-saturation, especially cyclic structwe, augments 
rotatory power. The saturated compound^ hydrocarbons, akohols, 
ethers, amines and acids rarely show specific rotations hkher than 
10®, and some of them, as mannite, CHoOH(CHOH)4CH|OH, 
for instance, show such small values tliat only a more thorough 
investigation, due to the theoretical probability of rotatory powers in 
asymmetric natural products, has detected the optical activity. 

Unsaturated compounds generally show larger rotative powers; 
amyl alcohol with —5® produces an aldehyde with 15®; succinic 
(diamyl) other with 9® produces fumaric ether with 15®, &c. Cy^c 
configuration especially leads to the highest values known : the 
lactic acid with 3® leads to a lactone with 80% 

H<CCH*COO 

ioCaliCH,; 

mannosaccharic acid, H02C(0H0H)4C0oH, to a dilactone 'TWith 
two rings, formed by the loss of two molecules of water) with 202®, 
whereas the original acid only shows a small rotation. 

A second conception, which connects rotation with configuration 
in non-electrolytes, is due to Alexander Crum Brown and P. A. 
Guye. It starts from the simple assumption that, as rotatory power 
is due to the difference of the four groups around the asymmetric 
carbon, so its amount may correspond to the amount in t^. So, 
generally speaking, take some property, denoted by K^, ... K4 
respectively, a function 

(K, - KJ(K. - KJ(K, - KJdC. - KJ(K, - K.)(K, - ly 
would cjmress what is wanted. It becomes zero when two groups 
are equal ; it changes its sign, retaining its value, when is inter- 
changed with Kg, &c. The chief difficulty in application is to 
point out that property which is here dominating. It has been 
simposed to be weight, and then tlie above expression divided by 
(Kj -i- Ko -f Kg -1- K4)® might be proportional to specific rotation. 
This explains, for instance, that in the homologous series of glyceric 
HO. /CHgOH 

ethers » augmenting the heaviest group, ‘COgR. first 

leciic rotation, which then passes through a minimum 


(the theoretical limit being z^o) 

Ether of metliyl, ethyl, propyl, butyl, hexyl, octyl, 

[oJd « — 4*8®, - 9*2®, — 12 ’9®, — 13*2®, — 1 1 '3®, — io*®2. 

But the serious objection is met that groups of equal weight and 
difierent structure often allow considerable rotatory power as in 
methyl acetylamygdalate, with — 146®. though in the ffirmula 
C0H0HO(OCs^O)(CO^CHg) the third and fourth groups are of equal 
weight. It is in this way especially that other properties might 
be tested, such as volume or density, and perhaps qualities related 
to light, such as refractive power and the dielectric constant. 
Attempts to connect the rotatory power of a compound with 
more a83rmmetric carbons to the action of each of these separately, 
i.e, by the so-called optical superposition have not been very suc- 
cessful. In the four stereo-isomeric acids CX)gH(OHOH)gCHgOH of 
the following configurations 


CO.H 

CO,^I 

CO,H 

1 

CO^I 

HOOH 

HijoH 

HOOH 

Hoin 

hchIh 

hIioh 


hIwh 

hoi!h 

HlioH 

M^H 

HO^H 


H,COH 



/-arabonic 

acid, 

(ffnbonic 

acid, 

d-lyxonic 

acid, 

^-^^nic 


We might suppose the upper asymmetric carbon to prodnoe a 
rotation + A or — A, the other ± B and ± C. The rotations then 
were A— B — C, A-fB-f-C, — A — B-fC and A B — C or 
zero in total. This supp^tion is in so far related to that of Crum 
Brown and Guye that it admit# that the smallest conceivable 
change, t.s. stereo-isomeric chaqge, in one mup does not ixifluence 
the rotation caused by the asymmetric Carbon attached to it. It 
has not been tested ih this case, but substanees as propvl^iifid 
isopropyl-glycerate only difier in specific rotation from *to 
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— ,Xl^8”» mieht provQ identical in the same solvent; the sharpest 

test i^ht be afiorded by Ptopyhsopropylajetib acid, 

9, Steric Hindrance, difference in the relative positions of 
atoms not only expltilne the different behaviour of optical antipodes, 
as lias been ihaicated. but also gives some indication where no optical 
activity is concerned. 

In iae stereo-isomerism of ethylene compounds, talsing maleic 
andfumaric acid as examples, space relations ‘chiefly indicate that 
in one of tho two the carboxyl ^oups COoH are nearer. Such 
seems indeed to characterize maleic acid. It easily gives an an- 
Hp-CO , 

hydride of the cyclic formula || and, inversely, when cyclic 

HC - CO 

compounds such as benzene are broken down by oxidizing agents, 
it is maleic and not fumaric acid that appears. On the other hand 
the presence of the two negative carboxyls makes maleic acid the 
stronger acid but leas stable, with a pronounced tendency to change 
over into fumaiic acid; this goes hand in hand, according to a 
general rule, with smaller heat of formation, lower melting point 
and increased solubility. 

In the cyclic compounds analogous phenomena occur. The for- 
mation 6f lactones, t.e. cyclic anhydrides derived from oxy-acids by 
interaction of hydroxyl and carboxyl, presents one of them. In the 
oxy-acids of the fatty series a particular feature is that from the 
isomers, denoted as a, 0 and y, &c. HOX CHOHfCHnjrtCHi,, 
HOaC-CH,*CHOH-(CHa)„.jCH^.HOaC-(CHJ.yOHOH(CHJ„-2CH,,&c.. 
the 7-compounds most easily foim a lactone, though in the a-series 
carboxyl and hydroxyl run nearer. 
The tetrahedral arrangciiienl , how- 
ever. as shown in fig. 6, explains that 
A, one of the groups attached to the 
carbon atom C,, is fairly near C5, one 
of the groups attached to the carbon 
atom C4 (the angle A being 35°) ; A 
would correspond to the hydroxyl 
foiming part of carboxyl around ; 

to the hydroxyl linked with the 
carbon atom in the 7-poBition. 

A third consideration on analogous 
ground is tliat of " steric hindrance." 
It was introduced by Victor Meyer's 
discovery that dcrivrtives of ben- 
zoic acid, having two substituents 
(X and Y) in the immediate neighbourhood of carboxyl ; — 

XOaH 



Fig. 6. 



are unable to form clhcrs in the ordinary way, by treating with 
methyl alcohol and hydrochloric acid, whereas the isomers having 
only one of the substituent.s Y in 4 (X in 6) readily do ; Jt was suggested 
that the presence of X and Y near COgH prevented the access to the 
latter, ‘Tliis argument has not been completely established, but a 
large amount of cmantitative corroboration has been brought to- 
gether by N. A. Mensohutkin, who has found that in alcohols the 
more the hydroxyl group is surrounded by substituents (tor instance 
CH.) the slower esterification (with acetic anhydride in acetone at 
xoo^) takes place, the ratio of rates being 


Methyl alcohol HjC OH 
Ethyl alcohol H,C CH. OH 
Dimethyl carbinol (Hol^gCH OH 
Trimethyl carbinol (H^QaC-OH 


100 

48 

14 

0-8 


Stefeo-isomerism in Other Elements, 

Phenomena analogous to those observed in carbon compounds 
might alsb exist in ^ivatives of other quadrivalent elements ; and 
only the relative stability of carbon -compounds makes every form of 
isomer, which often is unstable, more easfly obtainable in Organic, 
chemistry. Nevertheless it has been possible to obtain slereo- 
isomeo ' with different Elements, but, as expected from the above, 
especiatlv i^i derivatives containing carbon- Some of tjhem have 
the character of optical antipodes and arc more easily' considered 
from a theoretical point of view; others have not. 

I. Opiit 4 l\y Active Siweo-isomers . — ^Mbst closely reflated to the 
phenomena with carbon are those with etdphur, selenium, tin and 
silicon, when these elements behave t;[uadrivalent. S. Smiles 
{Journi,<Chem, Sve,, 1900, 77, pp.,io72rf H74; 1905. 87. P- 46 ^) »plit 
up such derivatives of methyleihyL-thetme as 

•CaH»^^/CHg‘CCy-C,M3 

obtainedi bjr condeqtiM sulfide wi^ #.»W<UDaceto> 

ph«nqoeK,,hy ^means tof tho salt with d-bromocampl^sulphoaic 
«aid«;inio optical gjat]|)p4es,, , , 


I W.. J, Pope and ^ Neville {Journ, Chem», Soc^, 1902^ 18. p. xo8) 
BuccejWd in the same. way . with a seleniqm ramppiind 
CSt\ /C.H.jCObH 

W. J. Pope and S. J. Poacl^ ^^cufn. Chem, Soc., 1900, lO. pp. 41, 
1x6) with a compound of tin (tin mcthylethylpitipyl iodide) 

YSn^ 

H,C>/ ; 

JQpping [Journ. Chm. Soc., 1904, 20, p. 15; 1907, ,23, p. 9) with 
one of silicon (benzylethylpropyl sflicol) 

These facts may be explained in the same way as with cr.rbon. by 
admitting tettabedral grouping. A special feature, however, 
wanting with carbon, Is that compounds with one atom only of the 
element in question liave been obtained as antipodes. A second 
observation of some interest is that the compounds in question 
are electrolytes and that, as in solutions, where they ate split up 
into ions, activity must be due to the last, the ionic complex, for 
instance, must cause optical rotation. 

Optic^ antip^es have also been obtained with quinquevalent 
nitrogen in compounds of the type ; K^RuRaR^NR^. Le Bel 
observed these in metliylethylpropyl-isobutylammonium chloride; 
since then I^ope and Peanhey and Wedekind studied the same 
question more tlroroughly, and as a general result, it is now stated 
that ammonium comj^unds with four different radicals behave as 
asymmetric carbon compounds. The explanation may be that the 
four radicals arrange themselves in the two possible tetrahedral 
configurations, and that the fifth element or group, t.g. dhkirine or 
hydroxyl, more loosely linked, finds its fittest place, as shown in 
figs. 7 and 8. 

.K. 
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Fig. 7. 




Fig. 8. 

2. Stereo-isomers without Optical Activity ^ — The chief cases here 
belong to the derivatives of nitrogen with double linking and the 
metallic compounds which have been chiefly studied by Wernet. 

The nitrogen compounds showing stereo-isomerism belong to two 
classes, according to the structural formulae, containing C:N or 
N;N; in their general behaviour they seem related to the ethylene 
derivatives. 

The first group was detected by Victor Meyer and Goldschmidt in 
CeH,C:NOH 
benzildioxime ; I 

CeHc'CjNOH. 

Later investigations, espeolally byHaiitzsch, showed that a grouping 
Kj’C-Ra X-CIL 

1 ' II 

X-N ;N-x 

gives rise to stereo-isomerism, the supposed being that 

X is either more close to or to Rg. Tliis peculiarity is observed 
in the aldoximes and ketoxime^, derived from aldehydes and ketonqs 
on trealm^^^ ^^1^ hydroxylamine, and f;lie two simplest exaxi^cfs 
are ethyl-aldoxime HsC’ClLNOH, and phenyLb«®?yl’hetoximc, 
(CgH5)(C„H4CH2)C:NOii. AS the bihaViour of these stereo-isomers 
much resembles that of ethylene-compounds, they are often indi- 
cated as cis- and trans-fo^n^. 

The^second stereodspm^l^'^^ nit^ea^eompounds was, detected 
by Sohraube in potassium benzenedl^^t^^ ma^r , perhaps be 

reproduced by the lollowing symbols,:— ,1 ^ , 

’ and 

KON ' NOK. 

'The last group of stereo-isome^.iri which insight itmostdifficuft 
yet, is that of Werner's complex metalliic compounds, obsetnvod with 
CQbsitf Mp^tinum land 'chsomium^ epantioxt^orphous character 
throws. li^^:hera,< and ihere isnq rm^tion to eth^i^le^e da^vativea* ^ 
WRh cobalt the iacim that m^the hexammonic cobalt saltSi e^. 
Co(NHJflCi,, when Nim by ^Og isomerism, appears 

as toon as, lie nwher.of suhf^topnts is (Jdrgensen.*^ fiavorsalts 

Co(NSB>4(N0^iPl, AndG41pJ^:s isomario prooeo-salts io#er eaamplw. 
Werner puts forward thajb a^aupmg p 2 ' .tm simnitB.ot a 

regular octahedron around Co may 
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H^tiniim compounds such as (HgN). PtCL have been obtained in 
two jbnns. Werner admitting here the following plane configura- 
tions 

CL XI Civ >NH, 

and /PK 
\NH, H,N/ M 

Chromium shows a behaviour analogous to that of cobalt, and 
analogous space-formulae may be used here. But, in a general way, 
at present it is e^ctremely difficult to decide upon their value. 

Bibliography. — ^The standard authority is C. A. Bischoff and 
P. Walden, Handbuch der Stereochemie (1894), supple- 

mentary volumes (by Bischoffi entitled Materialien der Stereochemie 
(1904), containing abstracts ot papers up to 1902. A. W. Slewairt, 
Stereochemistry (1908J, is a comprehensive survey. The views of 
A. Hantssch and A. Werner arc developed in Hantach, Grundriss 
der Stereochemie (1904). and Werner, Lehrbuch der Stereochemie (190A). 
Other works are ; H. Landolt, Optische Drehungsvermdgen (2nd ed., 
1898) ; Eng. trans.^ Optical Activity and Chemical Composition (1900) ; 

]. H. van’t Hoff, with a preface by J. Wislicenus, Die Lagerung der 
A tome in Raume (3rd ed., 1908), Eng. trans. (with an appendix by 
Werner dealing with stereo-isomerism among other elements), by 
A. Eiloart, entitled The Arrangement of Atoms in Space (1898); 

J. B. Cohen, Organic Chemistry (1907), pp. 56-171. Pamphlets, &c,, 
dealing with special subjects, are W. van Kyn, Die Stereochemie des 
Stickstoffs (1897) ; E* Wedekind and Frdhlich, Zur Stereochemie des 
fUnfwertxgen Stickstoffs (1907) ; Jones, ** The Stereochemistry of 
Nitrogen,’* Brit. Assoc. Rep. (1903)* M. E. Scholtz, “Die optisch- 
aktiven Verbindungen des Schwefeis, Selens, Zinns, Siliriums und 
Stickstoffs,’* Ahrens* Sammlung (1898. 1907); A. Ladenburg, “ tJber 
Racemic,’’ >4 Arsni’ Sammlung (1903) ; Meyerhoffer, Gleichgewichte der 
Stereomeren (1907J ; lectures delivered by 'Walden and Werner in the 
German Chemical Society {Ber.. 1905, 38, p. 345; 1907, 40, p, 15). 
For the stereo-isomerism exhibited by ammino compounds see 
Cobalt and Platinum ; also Werner, Ann., 1910. 375, p. i. Recent 
progress is reported in The Annual Reports of the Chemical Society 
(annual since 1904). (J. H. van't H.) 

STEREOSCOPE (Gr. oreped?, solid, cr#cojr€tv, to see).^ The funda- 
mental property of stereoscopic vision, or simultaneous vision 
with both eyes, is the direct perception of the relative distances 
of near objects. Of course, ideas of the different distances of 
objects also occur in vision with a single eye, but 
these are the result of other experiences and 
considerations. These representations are also 
not always unequivocal (see fig. 1). For 
instance they may arise from the former know- 
ledge of the shape and size of a distant object, 
from the partial covering of one object by 
** another; and they very often occur where 
stereoscopic observation fails; this latter is involuntary, i.e, the 
observer is unconscious of it. We will now investigate the 
conditions necessary for the perception of depth. 

If the head is held still only one portion of space can be 
observed stereoscopically. The single eye, when moved, sur- 
veys, including indirect vision, a field which measures 180® 
in a horizontal direction, and 135° in a vertical direction. The 
two fields overlap and a smaller conical space is formed, with 
the nose as vertex (B V S. in fig. 2), in which both eyes can 
see simultaneously ; and outside this space stereoscopic vision is 
impossible. The shape and size of this space arc very differ- 
ent in men and animals. According to Armin Tschermak the 
horizontal extent of the space surveyed with both eyes is only 
34® in a rabbit as compared with 90® in man, 15® in a fowl and 
about 5® in a carp (measured in water). There is a further 
difference between the eyes of men and animals. The optic 
axis of the eye is the line joining the centres of the curves, 
but the direction in which the eye can see most clearly does 
not alwkys coincide with this, bein| determined by the snot 
on the r^ina which is mo.st susceptible to light, the so-called 
yellow spot CFovea, F in fig. 2). In man this spot is still near 
the axis, although not always exactly on It. It is hot perfectly 
known how it is situated in animals, but in many the axes of 
the eyes diverge (especially strongly in geese), and the por- 
tions of the rethm utilized in stereoscopic Viaon lie far dlstaht 
from the axis, as in many animals the eyes' are only slightly 
movable. 

X The subject of stereoscopy has been ci^nstvely deyelpped by 
the ajittior 6f arffclc, who, curiously enough, living lost Jflxe 
& one aye through an acetd^t, could no more enjoy tho beauties 
^olekiiaocoplc sight -^EOk 


Every time that the eyes are directed on one spot in 
fig. a) this point is seen sihiply, together with a number of 
other points which together form the so-called ** horopter.^^ 
According to Jdh. Mttller, Helmholtz, Hering, Vdlkmahn and 
others, these are those points of the object-space (e.g. Q and'R 
in fig. a), whose images fall on idenHcd or cc^esponding spots 
on the retina, by which are meant those points on the rCtina 
whose nerve fUaments are united and which are equidistant in' the 
same direction from the centre of the yellow spot (see Evte*; 
Vision). The horopter varies according to the position of the 
fixed spot in the object-space; for examine, it is the ground 



Fig. 2. 

itscK for a man standing erect and looking straight ahead. All 
object-points situated outside the horopter fall on points of the 
retina which are not identical, but the two images are only 
seen as real double images in exceptional cases. As a rule the 
effect is that these points are also seen simply, but nt dtb^i^ dis- 
tances than that of the fixed point P, The differences of the 
images arise in the moving of the image-points ‘in the dfreci-ioh 
of the connecting line of the two eyes. For this reason the eyes 
cannot recognize the space between parallel shining telc^aph 
wires if the connecting line of the two eyes be parallel ^o ihe 
wires, whilst the perception of the depth occurs inVdhmtarily 
if the connecting line of the eyes is more or 1^ perpendicular 
to the wires. T^e differences of images which have been men- 
tioned are therefore necessary and are sufficient for the perception 
of depth. The explanation that the perception of depth Was 
due to a difference between the two retinitl images ^ iir^t 
given by Gh. Wheatstone hi 18^3; but it was contradicted by 
E. Briicke (lr84i), Sir David BreWstc* (1843) ahd otKers' vffio 
stated that when observing an Object the angle df conve^ehce 
of the axes of the eyes continually dhkiiged, and thrdhijli this 
and alsoV exertion of the musdes and the Accoithiiidde|tion 
of the eye there was a 'simultaneous toudilng df object, 
whkA ga^ rise to the 'perception Of its Hiis rntter 

theory; however, was contradicted by H. W; who Shield 

tbait ^a' stereoscopic idewin^ Wae aho po^itffe Iri® moiitid®^ 
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illumination of the object; and still less does it agree with the 
fact, to which Wheatstone first called attention, that facsimiles 
also have a stereoscopic influence, in spite of the fact that the 
images retain their position on the retina unchanged. Numerous 
experiments show the same result, and it follows that even a 
change of the angle of convergence is not always observed as a 
change of depth. 

There are two kinds of stereoscopic vision, direct and in* 
direct, according to whether the point seen indirectly, e.g* 
H in fig. 3, is compared with the fixed point F, or with another 
point seen indirectly, e,g, J in fig. 3. In both kinds of stereo- 
scopic vision the exactness of the observation of the depth is 
greater as the point J approaches H, and the point H approaches 
P. As a matter of fact a man’s eyes are naturally never 
perfectly still. They move in their sockets, and the point P, 
where the axes intersect, is continually changing. Direct 
stereoscopic vision arises from indirect stereoscopic vision and 
vice versa, and the accuracy of the discernment of the depth 
increases and decreases. As in this the eye does not revolve 
round its lens but round the centre of the sphere situated 10 mm. 


J 



behind it, the entrance-pupil of the eye moves slightly to and 
fro and up and down, and many experiments have been made 
to produce a perception of depth for a single eye from the 
relative movements of the images consequent on this motion. 
As these movements of the images only < our in indirect 
vision, it can be understood they are njt sern by most people. 
This, however, cannot be regarded as an actual perception of 
depth, because these viewings necessitate a consideration for each 
in^vi4ual interpretation, which is quite foreign to stereoscopic 
vision. . 

Indirect stereoscopic vision is of great importance. It makes 
it possible to recognize any sudden danger or obstacle outside 
the direction in which one is looking. Even with the stereo- 
telemeter (see below) the position of the range through which, for 
example, a l^d flies could not alwa^ be accurately given if 
one were solely dq)endent upon direct stereoscopic vision. 
If the attention and eyes axe directed upon a certain object, 
as, for instance, in manual labour and in measuring the imager- 
space with the so-called travelling, mark” on the stereo- 
comparatoti then direct stereoscopic vision only is concerned. 

Stereoscopy vision is in many ways similar to the monocular 


observation of a preparation under the microscope, and yet 
there is a great difference. In an unchanged focused micro- 
scope it cannot be distinguished which of the indistinct 
objects are above and which are below the plane focused for. 
In stereoscopic vision, however, this can be* seen directly. 
How does this happen? Why does the point H in fig. 3 
appear behind and the point V in front of the point P when 
both eyes are fixed on the point P ? 

As is shown in iig. 3 the image-points on both sides lie farther 
apart for H or nearer together for V tlxan the image-points for P, 
and for all the points on the horopter (Q, R, S, T &c.). whcther«the 
points H and V are situated inside or outside the horopter. In 
other words, if the point H be formed in the object-space by the 
moving of the related points Q (or R) towards H, then a movement 
of the image-point takes place in the right eye (or the left), in both 
eyes in the direction of the nose, so long as the point H is outside 
the horopter. On the contrary an external movement of the image- 
point, t.e, towards the temples, takes place when the points S and T 
are substituted by the point V situated inside the horopter. This 
difierentiation of the retinal images of the points H and V respectively 
inside and outside the horopter must suffice, and the question as 
to how the idea of space is conveyed to the brain is a physiological 
and psychological subject. 

If the images of the line PH in both eyes (or of the line PV) are 
very different in length, the double images of the point H (or V) 
are seen without great attention. But the stereoscopic effects 
are in these cases alw^s the same as before. There is, however, 
an exception in which the observer sees only two images and in 
which stereoscopic observation is completely excluded. This 
exception is important, because it occurs in the space in the 
immediate proximity of P. If for example the second point 
(H' in fig. 3) is situated behind or in front of tlic point P, so that it 
fells between the two optic axes, or on one of them, then only double 
images can be seen, either of P or of according to whether the 
optic axis cuts at P or H', or double images of both points if the 
optic axes intersect at any other point of the line PH', but the 
representation of the difference of depth of the two points P and H" 
is never obtained. 

This fact can be easily realized if a stick, e.g. a lead pencil, be 
held before the eyes of an observer with good stereoscopic sight 
so that its lengthwise axis falls exactly on a point between the eyes 
or in the middle of one of the two eyes. The double images can be 
seen still more clearly if two small balls on thin threads are suspended 
behind one another so that their connecting line retains the position 
mentioned above. In this experiment it can be seen directly how 
inconvenient these double images are to the observer. He involunt- 
arily tries to evade them by moving the head. The reason for this 
is that, when P (or H') is fixed, the images of H' (or P) are always 
s^arated from one another by the centre of the yellow spot. I'he 
distance^ of the two images from the yellow spot nave consequently 
opposite signs, whilst for all other objects {e.g. H) which lie outside 
the two axes the distances have the same signs. The difference 
of the sign is, however, not alone decisive, for if the connecting line 
PH' is moved a little higher or lower out of the plane FPF the signs 
remain different, but the stereoscopic effect is immediately regained. 
Therefore in all cases in which the connecting line PH’' is seen with 
one eye as a point and with the other as a line, or with both eyes 
as a line, but from two diametrically opposite sides, tliere is no 
stereoscdpic effect, but double images are seen ; and that for stereo- 
scopic observation it is essential to see the connecting line PH' 
witn both eyes simultaneously from one and the same side, from above 
or below, from the left or the right. This condition is provided 
for in the stereptelemeter by the arrangement of a zigzag measuring 
scale, so that the connecting-line of the marks slightly ascends. 
Care must be taken when using tills instrument (as also when 
using any stereoscopic measuring instrument) that the index hangs 
close to or above the object to be measured, so that the latter is 
only touched and in no way covered by the mark. 

The power of perception of depth in man is most accurate. 
This has been ascertained by the approximately equal keenness 
of vision of all normal-sighted peo^e and by the interpupillary 
distance. The angle which serves as a measure for the keen- 
ness of vision is that imder which empear two neighbouring 
points of the object-space which are still seen by the single eye 
as a double point; according to the older experiments of Helm- 
holtZ; this angle is about i'. When measured on the retina 
the keenness of vision is determined by the diameter of the nerve 
fUamemts situated in straight rows dose to one another in the 
fovea (fig. 4). The diameter of these filaments amounts to 
roughly 0*005 nim.^ or in an^lar measure More recent 
experiments W keenness 0! vision and power of perc^tion of 
depth have given considerably higher values (Wulfingi ridfri^, 
Heine and others); thus Pulfrich m 1899^ when first introdneuig 
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stereoscopic instruments for measuring distance, proved that 
as a rule persons with normal eyes have a power of perception 
of depth of and still less in unrestricted vision. This is 
explained as follows (Hering, Heine); — 
j I is imiinport .nt for perception where the filament mentbned 
above is illumfnaled. In order to see two objects lying close to 
one another it is not essential that tho two imaRo-points should be 
separated from one another by the distance of the two nesrvo fila- 
ments of the eyes. This happens whenever the line separating two 
objects passes through the two points (see fig. 4). It is natural 
that the perception of depth has no fixed limits, for the position 
of the images shown in fig. 4 changes with the movement of the 
eyeball, and tho closer the two points are to one another, the more 



Fig. 4. 

rarely it occurs. If the angle of convergence of tho optic axes « A, 
the (average) distance between the eyes 15 ^ 65 mm., 2 « 
relatively = 1 : 7000 (the perception of depth easily attained by 
normal sight) and E =- the normal distance of the point P from B 
in fig. 2, then from E » B/A. the change of depth dE gives 
dE « B . 2 /a« « E . «/A « £2 . «/B. 

If tho angle A has the value 8 then all perception of depth ceases. 
At this distance objects are only still distinguisliable from those lying 
behind them, which together form a surface but cannot always be seen 
as a surface, because our representations of the depths of distant 
objects are not exclusively controlled by stereoscopic ^ght. This dis- 
tance is called the radius of the stereoscopic field, and is calculated by 
the formula R ~ 11 / 8 . whence R « 450 metres. From the above 
formulae it can be dircetTv seen that tjie variation <fE increases 
with E*. and the proportional variation dE/E increases with E. 
The numerical values can be easily calculated When either A or 
E is given thus : 

dEfE « 8/A or dE/E ■■ E/R. 

The limits of stereoscopic vision defined above can be extended 
and under the name of stereoscope ” every bmocular in- 
strumienl is included which serves this end. Those instruments 
should first be mentioned which have restored the more or 
less lost power of stereoscopic vision. It is necessary for those 
with normal sight to wear spectacles when the eyes cease to 
accommodate themselves to objects near at hand. Spectacles 
which only cover the lower half of the eye and leave the upper 
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half free to look out into space are the best. For those who 
have been operated on for cataract, and fer e.\cessively short- 
siRhted persons, the “ telescope-epectaclea dewed by M. v. 
rW (of Zeiss, Jena) are a grte-t assistance. There ate two 


methods of extending the KmiU of stereoscopic vision of 
increasing the accuracy of the perception of depth : (1) by 
augmenting the keenness of si^t by the aid of a telescope or 
microscope, and (2) by increasing the interpupillary distan^ 
by several reflections after the plan shown by Hchnholtz in las 
mirror 'Stereoscope (1^57) (see fig. 5).^ When binocular tele- 
scopes and microscopes are used, erect images tire formed when 
the two instruments are contiguous. If this is not the case, 
the order pf depth is reversed and the same false or pseudo- 
images are formed as when the pictures in a stereoscopic view 
are interchanged or a correctly combined stereoscripic picture 
is obsen^ed m a so-called pseudo-stereoscope. If, however, 
in this case the axes of both instruments intersect in front of 
the eyes, then reversed pictures are obtained, but the correct 
order of depth is recovered. 

Telescope magnification (m times) and base magnification {» 
times) bring the radius R of the stereoscopic field to i« or n times, 
respectively the vp.lue. above given, and if both are simultaneopsty 
acrive to mw times. The errors for a certain distance E are accord- 
ingly reduced to i/mn. Of course these expedients do not increase 
fho capability of the observer, but the values of the conve^er.ce 
angle A and 8 in the object-rooce are difierent. It is therefore 
quite natural that the three-cUniensional images, which appear m 
tne binocular vision-space of tho observer, vaiy with reference to 
their dimensions and the distance of the separate parts Upm 
other. In this rCspect the action of the base magnification is funda- 
mentally different from that of the telescope magnification.-^ Both 
bring the objects m or h times respectively n^rer to the observer, 
but in the first case the areal dimensions are diminished In the same 
proportion as the distances are lessened, whilst in the cast* tl o 
real dimensions remain unchanged. In the first case the tbret’- 
dimensional image is a model proportionately dinumshed 'in all its 
dimensioris and brought nearer to the observer ! in the ol^.er case 
the objects aopear pushed together to the front lik(* the wmgs of a 
theatre. The remark made in Helmholtr/s Physiolocical Optics 
that when tn « n the three-dimensional image would lc«k like tho 
obiect seen without any instrument at a distance of ifn is conse- 
quWtly not correct. Vvhat is remarkable is that this pbseivatior:, 
to which as a so-called “ Helmholtz rule " great importMce was frjr 
a long whUe attached, and to a certain extent still is- does nc;^ 
correctly express tho vhnvs of Helmholtz, which he smtw vtrv 
clearly in his earlier essay on the tele-stereoscopc, and which agree 
with the explanation hero given. * 

Spectacles and binocular telescopes were the first binocuto 
m^mments (sec Binocular Instruments). The latter with 
chromatic Icufies had already been constructed In the 17th and 
iBth centuries. The Dutdi dorible-telescope (opera glasses;, 
which were almost exclusively used up to the ^nineties of the 
19th century, were introduced in the ^thirties by Fr. Voi£f-- 
lander. The binocular microscope appeared in the early ^fifti^i. 
The introduction of the Porto prism (four reflections 
reversion of the picture and lateral transposition of the rays) tiy 
Abbe in 1895 was of great importance 
for the binocular telescope ai^ micro- 
scope It led to the construction of the 
prism field-glasses and other telescopes 
which, in oomparison with the Galileo 
binocular telescopes till then in use, not 
only had a considerably increased per- 
oeptionof depthbut alsoa substantaally 
larger field of vision. Similarly by 
inserting the Porro inverting system 
between the eyepiece and the objective, 
the binocular microscope constructed 
by H. S. Greenough and S. pMipski 
was produced. Recently binocular 
glasses (after Fritsdi and Zeiss) have 
come into use for sfight magnifications^ 
in which, following the example given * 
by Wenham (1853), tho interpupallary 
distance and the angle of oonwrgence 
arc diminished by four reflections (the 
course of the rays reversed as in fig. 

All*bf tlie Instruments mentioned above 
areuakiexcluBively for theftbservatlon of thrce-dfnteiasional Objects 
with Wro eyei; Wheatstone (18^8) first showed same Spatiaf 

impression could be produced hy two v;,ov/j|p of th^ object taken 
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fSrom two different points and he called the hSetmment a stereo- 
scope. lA)t us imaj^ine id ffg. (» a plane F/ Fq* between the two 
eyes Ai and Ag and the points P, H and V in the object-space, 
and on tliis plane the perspective projections of P, H and V 
produced towards Aj and Ao— as, for example, by photographing on 
the plates Fj and Fg witli objectives and Og at and Ag — ^then the 
object can be taken away and we obtain from the projections the 
same spatial effect as wlien observing the object itself. The change 
of accommcMiation of the eye which, however, has no in|iuen.qB on 
the power of perception of depth, is excluded, and a further 
difference (according to 1 . I. Opp<‘l, 18^4) is that in urireatricted 
vision the image-points not situatod on the yellow spot undergo 
^ht displacement ia consequence of the dtSiereince of the. position 
of the pupil and of the centre of rotation of the eye, which is 
taken as the centre of projection. This can in no way be imitated 
in the pictures. In omcr to obtain a stereoscopic effect from such 
pictures apparatua ia not always nneesaary. When the pictures L 
and R in fig. 6 are at a distance equal to that of distinct viafop, the 
stereoscopic effect can be obtained by observing them when the optic 
axes of the eyes are parallel, and if the pictures ore interchanged, 
when the axes intersect. The second of these methods, which were 
discovered by Wheatstone, was later widelyused for the stereoscopic 
observation of large wall pictures. 

The 1652 model of the Wheatstone stereoscope k shown 
diagrammaticjally in fig. 7. This diflera irm\ the original 
model in that the pictures L and VL 
can be placed at different inclina- 
tions to the mirrors and s,. and ^ 
different diatanoes mm thorn in 
order to observe ihe pictures under 
exactly the same inclmation of the 
image and the same angle of con- 
vergence as when the picture was 
taken. Photographs with a large 
base line and converging axes were 
then often taken {in. Germany first 
by L. Moser). This mirror stereo- 
scope had no practical result worth 
mentioning on account of hs awk- 
ward shape and of the difficulty in obtaining equal illumination 
of berth pictures. It was also inconvenient that the pictures had 
to be placed separately and revef.sed in the apparatus. These 
difficnltiiss ate for the greater port avoided m the L. Pigeon 
K (Nancy, 1905) new mirror-stereoscope for 
I ” lar^ pictures, which can be purchased 
in book form. Fig. 8 shows diagram- 
matically the aarangement by which one 
picture is seen direct and the other in a 
mirror (H. W. Dove, Sir David Brewster 
and W. Rolknanm). The disadvantage 
attached to thi&^ that the picture observed 
in the mirror must be revezscd, can 
according to Polfnch^ be obviated by 
rotating the correct picture through r8o° 
in its own plane and placing it in the position of tllie picture 
L and by using a so-ca^d noof-pciam in the pfause o£ the 
mirror. 

Incorrect stereoscopic effects easily arise when using pictufes; 
If for instance the distance Q£a;|piteate;from theocRtie orprojoctioo 
is different at the time of observiatjpn from what it was when the 
photograph was taken (see fig. 9), objects appear to be either too 
much in relief or too flat even in. monocular vision, just as when 
looking first through the objective' of a telGseope and then through 
the eyepiece. An excellent example' is provided by the Btoreosco|iic 
observation of the moon, first perfotmed by Warren 'de la Rue 

M ' to show that th® three-dimensional image is modified by 
tbring the angle of convergence and by placing the pictures 
obliquely. If the ^ctures dbtained with conwp^ing axes ane placed 
farther apart on the same plane, the stereoscopic, image of the moon 
has the shape, of an egg*; however, immediately disappears 
and changes into an approximate sphere, if the picture \)ft broken 
in themiddle^Mtdboth sides bent back. If the pictures are observed, 
as by 'Warren de la Rue, in a Wheateteoe stereoscope under exactiy 
the same conditions as when the pbotogra{dvi were taken, tixe* im- 
pre|sk>n of a sphere is obtained. 

• M.von Rohr (Dz> binocidaren. Instrutnenk,. 199^1) drew.atten- 
tjon to the optics of the^older stereoacopists andiin particular 
to the works of Wheatstone, and it is to be regretted that so 
1 ^llus fact Is published here for the first time. 


little notice was taken of these older works durinc the, recent 
development of most binocular instruments. It would, however, 
be erroneous to demand that the above-mentioned conditions 
for the observation of three-dimensional images should always 
be considered. This is impossible, for example, in the stereo- 
comparator, in which the three-dimensional image is only seen 
in portions and never all at once- Neither does it concern 
stereoscopic measuring instruments, and it is a curious coin- 
cidence that the stereo-planigraph (see fig. 15) constructed, aftcc 
Wheatstone’s stereoscope* and correct as to the so-called orthc^* 
morphy of the three-'diinensional image, was of no use asr a 
mciasurkig instrument. 

A lens-stereoscope invented in 1649 by Sir David Brewster 
and constructed by J. Duboseq is very largely used. The 
causes of its siiccess w€re..ks convenient form and the fact tl^ a 
series of adjusted steiwoscopic pictures (landscapes, machinea^ 



&c.) c^ld be observed in rapid sucocssion. The Brewafetf 
stereoscope, by making an easy observation of stereoscopic, 
pictures possible when the distance between identical pomta 
on both pictmres was considerably greater than that betwi« 
the observer’s .eyes, supported to a certain extent the in- 
cimatsottof photograpbers.no't.to detrant;from the pictures. Ifitbs 
lenses shown m fig. 10, on 
the foc^ plane of which .fj'i 
the stegeosoopic image is 
fonned, one kage enough, 
and the distance between 
the image-points and 
is not greater th^ the, 
distance between the cen- 
tres of the two tenses 
(avoiding ihe divergence' 
of the axes of the^ eye$^ 
then tdne distance' between 
the eyes is secondary andi 
the observer sees the 
dbtant points with the 
axes of '^e eyes paraliek 
apparent advamK 
tagte, however, are counteracted by the defect that the picture 
seen through the lenses is eccentric, ^d consequently an 
incorrect impression of the picture is obtained and an alteration 
in the three-dimensional image occurs^ 
j Wheatstone showed later in his controversy with Brewster that 
this Hianri vantage in. thfi Icns-stereoscopfi cQuld bfi. aviudficL 'by 


adjusting the lenses and distant points to tim dfstenos' betwten 
the observer's eyes. This same condition was fulfilled in the 
“ double-verant constructed by v. Rohr and A. K 5 hler (1^5). 
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ii|. frliieh the lenses, in. aceoidance with A. GuUstrand's rule, are 
SQ arranged that the centre of rotation of the eye always coincides 
with, the nodal point of the lenses. If every one had the same inter- 
pnpiilary distance there would be nothing more perfect than this 
stereoscope. 

If in fig. r*the two pictures L nnd iil are mterchaaged in both 
pictures (o or 6 in fig. ii), then the image-points for H are closer 
togemer than those for v; thus in stereoscopic vision H appears 
in thnrt of P, and V behind it. No change is niade to the rehef- 
by* taming the picture upside down (c and d In fig. i s). In fig. iid, 
thr pictures ate in the same motions' as when the photographs 
areita|»a (Fj, F^ in fig. 6). Obviously transparent- pictures can be 
easily reversed ; in other cases it must be effected by mirrors (Wheat- 
stone, Dove and others) or bv an erecting reflection prism. The 
orlg^ial:]inbroken plate (fig;iiiQ cambeseeninthepseadO-stereosocme 
shown > infig. 12 , and the correct luUcf is obtained if 
it is rotated abont the connecting line of the two 
pictures before placing in the stereoscope. If a 
synlmetricacl bodjrbe observed in the pseudo-stereo- 
scope^ foe exan^le a pyramid, the relief is still 
reversed. But if a prism be dispensed with the 
object appears flat, and a plane drawing appears 
in relief. 

These pseudo-stcreoscopic phenomena are of the 
greatest importance for the study of the principles 
of stereoscopy, for they demonstrate that the per- 
ception of depth can be aided by a direct presenta- 
tion and hindered W a- reveFso pFesentation. If 



a plate of the dolomites, .for example, with a large 
1 the apparatus and 
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Fig. 

base line, arranged* as in rnrand ni, is takcn,and ^ 

the eyes are directed upwards, thpn the pseudomoiphic image in 
space looks like the roof of a stalactite cave. On the other hand, 
when arranged a.s t ir and i id the image appears correctlyrepresented, 
but it is a little more difficult to see the horizon in the foreground of 
the pscudonioqihic image. Reference can only bo made here to 
the physiologically interesting phenomena of colour-tones, which 
are a result of the chromatism of the eye and occur in monocular 
and binocular vision (Dove and, more recently, A. Bruckner). 

A comparatively simple solution to the problem of putting pic- 
tures seen in a stereoscope im motion is provided in the mui<h 
scope for a single observer. The other problem — to make one 
st^feosoopic picture visifaic to sevesal people sinki^aneously — 
be met in various ways, most simply (aocoiding to EoU- 
mem. [<1853}. D’Almcid^ portraying the two 

stemeoacopic pictures m difierent nokoors^ one over the other^ 
smdkgjiving each observer epectaoks jof <iiffcrait ooiouredglassior 
each eye, with which it is only possible toeee one pkture with 
aye^ AnotlKar method, sug^sled by L Anderton (xSpi), 
in< which polarization and! a mod prism must be used to 
sepfMWte pictures, has met with little success,, and E, 
novel proposal (1903) to sepanebr thepictures when bdx^ 
tik^i,and.aibo observed,.^ a cuittlgiMing |^ed immediattefy 
in .front of' the photogpraphic platb ;ia not practicable. Amethod 
devisei by D’Ahne^ which depended’ upon the altccnate 
visibSily d the two pfictuiie8> dieshands a mechaaiism for each 
observer exactly ayBcfaroneiQB with( the intennktent iduniina^ 
tiont. This principle was saocess£a% adopted by J. Macdcenaie 
Davidson and H« Boas (1900) for a direct stereoscopic obswa* 
tion.of Rtmtgen mdidgzaphs. immsdlatBiy after the discoveiy 
q! the Rdntgien ra3r8 in 1895 ^ Mach made stercoecqiic 
investigations d these radiogn^. 

The devebpment of sterensoopy haa in no way boen 
form; on tite oontmry, a bug period, diurictg whidK praeti* 
oeUy no interest was takerr in stereoeoepy or stereoscopic 
phenomena, was preceded during the middle pairt of the r^th 
qontttry by a period, of uxnvcrsat^ btetest The veason fbr 
thbwasmotisomucht^ teafixBfioR JO^ the defects c(f the stereo* 
sbopes^in tiheinselves,ai]d thetmial manner inwhidsthey w^e 
put on the market, as, for example, a ebsing stereoscope onn** 
tMning coxri eetiaiijery,. as the fact Shat the pittie dki ifot tooW 
how to tnalke i&se of'the pktutes'skhi incthe stereoaeepe. This 
SMQ0 of etffairt was altered whenl Zds»/.0f Jeaa^as>a rembnl 
the sttvestigatioins of Abbe and C Pnlfnchy^ suoceedbd k 
cMiftrunring sppwflttias; wlridi tnade it poisriile to meosum 
t|m I tlMToeidimenriion^ 

T)he> atereotde m e tc r, constpocted after H. (k Oriamsitliers' 
idoi^ appeared in 1899. This is a double teteseopa with the 
betweeb the objeotitvea; mcnae^ cuid; a number of 
rows ol marks placed in the {done of the image wbkb ap^vsir a*' 


real ot^ectadoating at fisted datances above the bndsoajpe, from 
which the distances of the objects in the view can be easily read.; 
In 190^ Fulfrich devised a method of stereoecopb measurement 
which 1$ specially interesting from a physiobgical point of view, 
but which can only be alloyed for isolated objects, such as 
beacons, signals, &c. This method has- the peculiarity that no 
marks are necessary for the measuremfast. The binocular tele- 
scope is so arrOng^ it always produces two three-dimen- 
sioiml images of object which is to be measured ebse to one 
another, which as a rule are seen 
as thou^ they were at dlfierent 
distances and of difierent sizes^ 

The measinrenient is made by 
causing the difference of relief of q, 
the two images to disappear either 
by bringing.the instrumentnomr 
to the object or by xeadputing 
the apparatus. The equal size of 
thetwotbreerdlmensio^ ij^ea 
can be regarded a& a criterion, of 
their equal distances ; and it b of 
further advant*^, to the method 
that the images to be compatad 
are. equal; to ddfimtion* arnd Ji^ 
colour* 

A ODnsequeace of fheas' instni- 
mestft, whiehore ehkfly bnportiini* 
for mifitary surveying, wasi the 
Xhiitritih stereooomparator ‘devised 
inrgoik Thesterecemio measuring 
mai^Lineinvented by fiiG.Fourcade 
of Capetown (igos) is sindhir to this in many points. These instm- 
raeiits inaugubted the suoeessftil measurement -of the distances 
ol distant e^^ects and the uses of stereoscopy Vere coAsequentty 
increased. Kfeasnnnsvent knot xnaide of the ocuects themseh^ bnt 
cm pliQitogrttphic platee Which are taken with special instrumented . 
field- and stattd^ototheodolitee— at the extremities of a base- 
line wlddi is alwaye selected aoeovding to the distanoe df the objeot 

x.=E.-!- ^ X. 
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adjusted, by moving the plates perpendicular to one ano^er and by 
altering the distance ol the plates from one another, this so-called 
** traveling mark '* can be placed on any point of the landscape, 
and then used for the measurement of solidity of the objects, or 
the production of plans and models, just as formerly, for 
example, the measuring staff was used for geodetic observations, 
with tlie difierence that in the stcreocomparator the mark is regu- 
lated by the observer only and is not limdered in its movements 
by any undulations. See., of the land. 

Fig. 13 shows how the lateral movement of the mark is trans- 
formed in a movement towards and away from the observer in 
the three-dimensional image M. Fig. Z4 shows the tlieory of 
measuring a stercophotograph. The axes are horizontal when 
the photograph is taken, and the plates are in one plane. It 
shows the method of calculating the position of the point P in 
the object-space from the co-ordinates Xj and yi of image-point 
on the left plate and the so-called parallel axis a «= ^ ; 

the last is constant for all points in the vertical plane GG 
through P at right angles to MjOj. The two microscopes in 
fig. 14 really produce erect pictures, and the two plates are so 
placed in the storeocomparalor as to be seen from Pj^and Pg^ 

The use of the stcreocomparator is unlimited for the measure- 
ment of relief. It is extended similarly to all objects and 
phenomena, largo and small, distant and near, in motion or 
stationary, to those wliich retain their shape for a long 
period or which are constantly chaoiging, or to those which 
are only visible for a short time. For a large number of exti^eri- 
ments of this sort — mountain photography (Von Hfibl, «c.), 
coastal measurements, photographing a battle from a ship, 
geodesy, study of the waves (Kohlschutter, Laas), the trajectory 
of a shot (Ncuflor, Krupp, Nccsen), the use in building railways 
or on voyages of discovery, &c. — the stcreocomparator has 
givea proofs of its uses and new fields are being constantly 

opened up for it. A further 
advance nas been made in the 
stereophotogrammetric method by 
providing the stereocomparator 
with a drawing apparatus (F. V. 
Thomson, E. v. Orel and Carl 
Zeiss), with which contours can 
be auiomaticcdly drawn from 
the stereophotogrammetric photo- 
graphs. E. Dele's (1903) stereo- 
Fig. 15. planigraph (fig. 15), designed for 

the same pux^iose, is only used as 
a demonstration apparatus. The mirrors are transparent for 
the observation of a source of light, &c,, wliich is moved in the 



object-space. 

The stereometer may be regarded as a modification of the stereo- 
comparator, and is constructed for the measurement of men and 
animals, and a!"o for sculpture, and for the observation of complete 
sterec.copic photogrjwhs. The motion of the mark is effected by 
a lateral movement of one of the two objectives forming tlie picture. 
Pulfrich has recently provided the Greenough binocular microscope 
with a point or a circular mark situated exactly in tlie centre of the 
field of view for the puqiose of the direct gauging of small prepara- 
tions w'hich cannot be directly brought into contact Avith a mark. 
This contact with the preparation is effected by displacing either 
the preparaticD or the microscope, and the separate distances are 
read with a vesuer. 


The earlier suggestions for making the stereoscope a measuring 
instrument were not realized, though decisive improvements 
were made. Brewster was unconsciously near the solution of 
the problem when he prepared ghosts or vistas by placing one 
transparent picture over another. More important than these 
trivial pictures are the superposed pictures (of conic sections, 
machines, anatomical preparations, &c.) contrived by E. Mach 
(1866), in which sectionst of the same solid object are successiv ’y 
photographed on one plate so that in a stereoscope one can -ce, ' 
as it were, tlirough the opaque surface of the solid into the interior. 
To A. Rollet (1861) is due the merit of constructing the first 
stereoscopic measuring scale. It was a sort of ladder, whose 
‘rungs gave the distances of objects. Shortly after Mach sug- 
gested using the mirror image of a wire model observed in a 
transparent mirror for the measurement of the dimensions of a 
body placed behind the glass plate. 

The works of T. Htirmer (1881) and F. Stolze (1884 and 1892) 
are of importance for the history of the development of stereo- 
scopic measurement, llarmer used a scale of depth consisting 
of a series of squares arranged one behind the other in order to 
measure in the stereoscope a picture of the clouds taken with a 
large base-line (about 25 metres). Stolze placed gratings in 
front of the two semi-pictures of a znirror stereoscope# one of 


which could be moved by a micrometer, and he thus discovered 
the device called the “travelling mark.” Apparently mde- 
pendent of all earlier experimenters T. Marie and H. Ribaut had 
the idea of the “ travelling mark ” in 1899 and 2900 and used it 
for measuring the Rdntgen radiographs. 

Of the applications of stereoscopy we may notice the utilization 
of spatial effects and troubles in stereoscopic vision (agitatioa 
and lustrous appearances) in the discovery of differences and 
alterations in pictures. The method was first used by Brewster 
to recognize irregularities in carpet patterns, and later by; 
Dove and others for distinguishing the original from a copy, 
for testing coins, cheques, &c. Moreover, with the develop* 
m<.nt of celestial photography, the stereoscope came to be 
applied to the discovery of planets, comets, variable stars, 
errors in plates, the proper motions and parallaxes of the fixed 
stars (Harmer, Kummel, Wolf and Lenard, Forster and others). 



The stereocomparator has also been employed in astrometry, 
and a planetoid discovered by its aid was named Stereoscopia 
in recognition of this application. Since 1904 binocular 
observation of stellar plates to determine differences in the 
images of the objects reproduced has been gradually discarded 
for the method devised by Pulfrich, which consists in the 
monocular observation of the two plates in the stereocomparator 
with the assistance of the so-called blink ” microscope (fig. 16)# 
la this microscope the two pictures are seen simultaneously, 
or individually by alternately opening the screens Bj and Bg. 
In the second case all differences of the two images 
are immediately distinguished by a sudden oscillation of 
the image-point or by a sudden appearance and disappear- 
ance of single points like flash lights at sea or the m^m 
illuminated sky lights in towns, and there is now no merit in 
discovering new planets, comets and variable stars by this 
method. 

The blink microscope is far more useful than the stercomicro* 
scope for such purposes, for there is not one special direction in 
which differences can be best distin^ished. It is better thwe- 
fore for the stereo method to be restricted to the work for which 
it is specially suitable, and for which it will never be replaced, 
and for such experiments as we have just discussed to be solely 
performed with the aid of the blink microscope, (C. P.*) 

STERLING, ANTOINETTE (d. 1904), Anglo-American vocalist, 
was bom at Stcrlingvillc, New York state. She studied with 
Mme Marchesi, with Mme Viardot Garcia and with Manuel 
Garcia, and after singing for two years in America came 
in 1873 to England, where she made her first appearance at 
Covent Garden under Sir Julius Benedict and rapidly became 
a popular favourite among the contraltos of the day. She 
gamed her greatest successes as a ballad-singer, especially in 
such songs as “ Qdlcr Herrin ‘‘ The Three Fishers ” and “ The 
Lost Chord.” She was a woman of deep religious feeling wd 
many enthusiasms, and her name was constantly associa’ted 
with philanthropic enterprise. She died on the x^h of January^ 
2904. In 1875 she had married Mr jerfm Macfcinlay, and het 
life was written by her son, Mr Sterling Mackinlay, in 19064 ^ 
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BT89RLING| JOHN (1806-1844), British author, was bom at 
Karnes ^stle in Bute on the 20th of July i 8 oj 5 . He belonged 
to a family of Scottish origin which had settled in Ireland during 
the Cromwellian period. His father, Edward Sterling (1773- 
1847), had been called to the Irish bar, but, having fought as 
a militia captain at Vinegar Hill, afterwards volunteered with 
his company into the line. On the breaking up of his regiment 
he went to Scotland, and took to farming at Karnes Castle. In 
1804 he married Hester Coningham. In 1 8 10 the family removed 
to Llanblethian, Glamorganshire, and during his residence there 
.^Edward Sterling, under the signature of ** Vetus,” contributed 
« number of letters to The Times , which were reprinted in 1812, 
and a second series in 1814. In the latter year he removed to 
Paris, but on the escape of Napoleon from Elba in 1815 took 
tip his residence in London, obtaining a position on the staff 
-of The Times newspaper; and during the late years of Thomas 
Barnes’s admirtistration he was practically editor. His fiery, 
emphatic and oracular mode of writing conferred those char- 
acteristics on The Times which were recognized in the sobriquet 
•of the ** Thunderer.” John Sterling was his second son, the 
elder being Colonel Sir Anthony Coningham Sterling (1805-1871), 
^ho besides serving in the Crimea and as military secretary to 
Lord Clyde during tlie Indian Mutiny, was tlie author of The 
H ighland Brigade in the Crimea and other books . After studying 
for one year at the university of Glasgow, John Sterling in 1824 
entered Trinity College, Cambridge, where he had for tutor 
Julius Charles Hare. At Cambridge he took a distinguished 
part in the debates of the union, and became a member of the 
Apostles’ ” Club, forming friendships with Frederick Denison 
Maurice and Richard Trench. He removed to Trinity Hall 
with the intention of graduating in law, but left the university 
without taking a degree. During the next four years he resided 
<ihiefly in London, employing himself actively in literature and 
making a number of literary friends. With Maurice he purchased 
the Athenaeum in 1828 from J. Silk Buckingham, but the 
•enterprise was not a pecuniary success. He also formed an 
mtimacy with the Spanish revolutionist GeneriJ Torrijos, in 
whose unfortunate expedition he took an active interest. But 
he did not accompany it, as he was kept in England by his 
marriage to Susannah, daughter of Lieut.-General Barton. 
Shortly after his marriage in 1830 symptoms of pulmonary 
disease induced him to take up his residence in the island of 
St Vincent, where he had Inherited some property, and he 
remained there fifteen months before returning to England. 
After spending some time on the Continent in June 1834 he was 
ordained and became curate at Hurstmonceaux, where his old 
tutor Julius Hare was vicar. Acting on the advice of his ph>^ician 
he resigned his clerical duties in the following February, but, 
according to Carlyle, the primary cause was a divergence from 
the opinions of the Church. There remained to him the ** re- 
source of the pen,” but, having to live all the rest of his days 
as in continual flight for his very existence,” his literary achieve- 
ments were necessarily fragmentary. He published in 1833 
Arthur Coningsby, a novel, which attracted little attention, 
and his Poems (1839), the Election, a Poem (1841), and Strafford, 
a tragedy (1843), were not more successful. He had, however, 
established a connexion in 1837 with Blackwood's Magazine, 
to which he contributed a variety of papers and several tales 
of extraordinary promise not fulfilled in his more considerable 
undertakings. Among these papers were ” The Onyx Ring ” 
and “ The Palace of Morgana.” He died at Ventnor on the 
i8th of September 1844, hw wife liaving died in the preceding 


year. 

His son, Maoor-General John B. Sterling (b. 1840), aft^ 
-entering the navy, went into the army, and had a distmguiShed 
oaieer (wounded at Tel-el-Kebir in 1882), both as a soldier and 
«s a writer on military subjects. 

Tohn Sterlinff’s papers were entrusted to the joint care of Thomas 
Cwlyle and Archdeacon Hare^ Essays and TVj/ss, by 
oSll^t^ and edited, with a memoir of lUe, by Julius Chiles 
Hare^ vppzaxeA. in 1848 in two volumes. So dissatisfi^ was Carlyle 
frith the memoir that he resolved to give hie own •• testimony 


about his friend, and hih vivid Life (1851) has perpetuated the 
memory of Sterling more than any of the latter's own writingf. 

STERLING^ a city of Wliiteside county, Illinois, UtS.A., on 
the north bank of Rock RivOr, 109 m. by rail W. of Chicago. 
Pop. (1900), 6309, of whom 815 were foreign-bom and 23 were 
negroes; (1910), 7467. Sterling is sen- ^ by *. lie Chicago &: North- 
western and the Chicago Burlington & Quincy railways, and 
by inter-urban electi*ic nailway to Dixon, 12 m. N.N.W. Aerbss 
the river is Rock Falls (pop. in 1900, 2176), practically a suburb 
of Sterling, with foundries and machine-shops and manufactories 
of agricultural implements, barbed wire and bolts and rivets. 
Three bridges cross the river. The river is tapped here by the 
feeder of the Illinois & Michigan canal, so that there is direct 
water communication with Chicago and St Louis. Two great 
dams on the river (one built by the Federal government) proride 
good water power. The public library (1878) had 12,000 volumes 
m 1910. In the city are large ironworks, and numerous other 
manufactures. Sterling was formed in 1839 by the consolidation 
of two towns, Harrisburg and Chatham, founded here in 1836 
and 1837 respectively; it was chartered as a city in 1857. 

STERLING, a term used to denote money of standard weight 
or quality, especially applied to the English gold sovereign, aiid 
hence with the general meaning of recognized worth or audiority, 
genuine, of approved exccllenc-e. The word has been generally 
derived from the name of “ Easterlings ” given to North 
German merchants who came to England in the reign of Edward I. 
and formed a hansa or gild in London, modelled on the earlier 
one of the merchants of Cologne. Their coins were of uniform 
weight and excellence (cf. Matthew Paris, ann. 1247, moneta 
esierlingorum, propter sui materiem desiderabilem^ &c.), and thus 
it is supposed gave the name of the moneyers to a coinage of 
recognized fineness. This theory is based on the statement 
of Walter de Pinchbeck, a mor^ of the time of Edward I., 

sed moneta Angiiae fertur dicta fuisse a nominibus opificum, ut 
Floreni a nominibus Florentiorum, ha Sterlingi a nominibus 
Esterlingorum nominasua contraxerunt, qui hujusmodi monetam 
in Anglia primitus componebont” (quoted in Wedgwood, 
Diet, of Eng. Etym,), The word, however, occurs much earlier. 
The Roman de Ron (1180) has “ Pour ses estellins recewoir,” 
and in Anglia unus SterHngus per solvetur ” occurs in an 
ordinance of Philip of France and Henry II. of England of 2184, 
both quoted m Du Cange {Gloss, s. 9 . Esterlingus). The ** ster- 
ling ” was a coin, the silver penny, 240 of which went to the 
“ pound sterling ” of silver of 5760 ^ains, 925 fine, and described 
in a statute of Edward I., quoted in Du C^ge, as ** Denarius 
Angiiae qui vocatur Sterlings.” The word was borrowed by 
all European languages and applied to the English coin and to 
coins in general of a standard qualHy,* thus we find not only 
0 . Fr. estorlin or estellin but M. H. G. sterUnc or staerlinc, Ital. 
sterlino, &c. It would seem therefore that the term was applied 
to a coin of recognized quality before the North German mer- 
chants were established m London and that its origm ^ould 
be found in a native English word. Two suggestionslmve been 
made; one that it represents an 0 , Eng. steorling, ue. little star, 
from a device on an early coin, such as is found on some of 
William II., or 0 . Eng. staerling^ soling, from the birds, which 
however may be doves, on the coins of Edward the Confessor, 
(^e Du Cange, Gloss, sjv. Esterlingus ; and Skeat, Etym. Diet. 
191Q, s.v. Sterling,) 

STERNBERG, a town of Austria, in Moravia, 73 m. N.E. of 
Briinn by rail. Pop. (1900), 1 5,195^ almost exclusively German^ 
It is the chief setdt of the Moravian cotton industiy, and it also 
carries on the manufacture of linen, Stockings, liqueurs, sugar 
and bricks, fihiit, especially cherries, wd tobacco are grown 
in the neighbourhood. Sternberg is taid to have nowh uf> 
under the shelter of a castle founded liy Yaroslav of wsembeig 
on the site of his victory Over the Mongols in 124X. ' 

STERNE, LAURENCE (1713-X768), English Juimorist, was 
the son of Roger Sterne, an English officer, and g^t-grandsoa 
of an archbishop of Voxk< Nearly ail our hihmatioa alwnt 
the tot fottynsix years of his life before he became famous -ai 
the author of Tristr^Shasidy U derived Mm a short memeif 
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dom by hiniaelf ior the use of :hts da»ght^. It igivas 
notlung but the barest iacts^ excej^g Ihrii aneodetes i^ut 
his mfanqy^ his school idays and bis mrriage. ^ 
at iSmiwi, i^eUa»d> m the d4th of Nosvemher a ^ days 
after the arrival ef his father’s negimenc £rqiB £)u^rk. The 
^yegijjient was then disbanded, but vi«7aoc«tidter^»T«5tabli»hed, 
and for ten yeacs the boy and Ids mother moved lEromiidace to 
place after ^ regiment^ from England to lirelandv and from 
nne Ireland to asotfaeri^ Tto faxmliarity tjhas.aequired 

with nnhtary iiie aiMlohaianter . stood Sterne in good -stead when 
he dtew the portraits of Unele Toby and Corporal Trim. After 
.ten years of wandering^/he was fmd for eight or nitke years at 
ig, school at HaldfiKrln Yorkshire. His father died when he was 
in his eighteenth yoar^ nnd bs was [indebted for his university 
.#dncatipn to one nf the meoibem of his Istherls faimly. His 
matgrandfather the arthbidaop had been master of Jesus 
CoUegf^ Cambridge, and to Jesus Colkige he was sent. He was 
admiliM to a.simship m Jiuly took his B.A. degree m 
1736 and prooaeded MA in ir74o* One of his unekis was pre- 
centor and oanon ef York. Young Sterne took orders, md 
through this nndela mSuenee obtained In 2738 the hving of 
SuttonHA*the-Forest, some B m. north of York. Two years 
after his maisiage in x74r to a lady named Elizabeth Eumley 
he was presented to the neighbouring <bvitng of Stillington, and 
.did duty at both places. & was also a* prebendary of York 
Cathadrah 

Sutton was Siter^’a resfafenee for twenty uneventful years. 
He kept up an intimacy whi^ had )begun at Cambridge with 
John Hall^tevonson a witty and accomplished 

imcuroan, onmar of /Skelton 1^1 C' Cvazy Castle ”) in the 
iClevekmd dUitrict.of Yorkshire. Skelton Hall is nearty 40 m. 
^from. Sutton, but Steme, in spite of his double duties, oeems to 
hate been: atfrequent.visitor'.^te, and to have found in his not 
tpQ steait-laced friend a highly congenial companion. Sterne 
is eaid. to have never formally become a member of the circle 

^ requires and derics jtt Skdton Jmovm as the Decumi- 
ad^ hut no doubt he'shaned their iestivities. Stevenson’s 
various ofcastonai sallies in necse and prose^his Fables fer 
Gfiw».(ak» 4 kmm (i76i-in^),:his Cmsy ra2«5 (176®), and his 
rnumerpus skits at ttae political lOpponente of Wilkes, among 
whose ‘‘ macatonies ’’ .he nun 4 bercd.hainsclf--twere collected after 
•h^ death, and it is impossible to read them withcnit being stouck 
^Hktheirolmeiamdyit^emblaiscein.spirit and turn of thought 
ito Stemeb work, inferior as they are in hterary genius. Without 
Stevenson, Steme would probably have been a more decorous 
paiishpifiest, but ho woidd probably soever have written Trisiram 
aksndy ordeft.ffay olher ^memorial of bis singular genius. In 
1747 ^me published a sermon posoohed in Yotk under the title 
of ThsCase of EUfjok, This .wiasiollowed in 17^ by Tke Abuses \ 
of CmsHmctf afterwards inserted in vol. h. of Ttisitam Shandy. 
In 175P he wrote a skit on a quarrel between Dean Fountayne 
and Dr Topham, a York lawyer, over the bestowal of an office 
fn fhe gift of the archbishop. This deeteb, in which Topham 
jgures ss Trim the sexton, and toe author as Lorry Siim, ^ves 
iui earnest of Stemefs powers asra humorist. Itwas not published 
/cmtfl after his death, when it appeared in 2769 under the title 
of A FMieal Romance ^ and afterwards the History of a Warm 
WiOkhfCmt The first ^two "wolumes of Trisiram Shandy were 
issued at York in 1759 and advertised in London on the wt 
bf J^mary 1760, Juid at once made a senzariim. York was 
sgmdfdiz^ at Its cleigyman?s indecency, and indicant at his 
.caricature as “ Slop ” id )a hical physician (Dr Joto Burton); 
l^^xidon -was charmed witohischulaaoity, wlit joid graphic uncon- 
ivmtioiiftlpower. HewenttoLondcm)early.intheyeartoen<joy 
Ufi triun^tk,*wl fouKuliii^^ apemaiagejii aociety^ 

m$$ caUcdMipoh and'inrited)aiiitltyhim^UDteys,ms^to^ to 
Windsor by Wd iUHddsk^Mms, and rhad toe haoonr of supping 
with toe duke of Ytak. 

Foritoeiast ria^tyeatii of his He.alt8r:tokisudden leap mit 
id^cilhsattrity^ havBBliritof^ Steep^sdeehags and 

snomxMDttoiin ieteea loAetoiaiis persons, pubWed on 1x775 by • 
llMiiiiii toslft8Ddidiu|^xltev£|toft«Skett | 


I LelUrs from YorUk /( 7 JSfftsii(^ 66 H[ 767 )ya!SopubhBhedhi'ity 75 . 

I At toe end of thesermonm trisirm mtianated toat,.{f 
this samipleof Yioriek!s pulpit eloquence was >]jked, ^ tha'e are 
I now In the possession of toe Shandy famity .as :many^as wUl 
make a handsome volume, At the world’s servic|f, and much 
, good may they d© it.” Accordiji^ly, when a second -edition 
of toe first insteiment of Tristram waacalled for in toree. months, 
two volumes of Sermons by Voridc were announced. Akkeij^ 
they had lit^eMsir none of the eccentricity of toe hietosy/tfany 
proved almost as papular. Sterne’s oterjcol character Hwas ter 
from being univevsally injured by his indeco ous freaks as ;a 
humorist : .Lord Fauconberg presented toe autoor of Tristmm 
Shandy with the perpetual curacy of -OMcwold. To this :new 
residence he went in %h epkits with his success, ” fully deter- 
tnined to write as hard as could he,” seeing uo reason why rhe 
should not;^ve thepublic two volumes, of ^imndyism every ^year 
and wli^this should not goon for forty years. By the beginfung 
Of August 11,760 he had iznother volume written, and was iso 
” delighted with Uncle Toby’s imqgmary character that he was 
become an enthusiast.” The author’s delight in this wonderful 
^cation was not misleading; it has been fully shared by every 
generation of readers since. For two years in succession 
Sterne kept his bargain witohimteU to provide two violiusics 
a yaar. Vol*. iii. and iv. appeared in 1761 ; vok. v, and vi. 
in January 2762. :But his sanguine hopes of ooiitinumg At 
this rate were frustrated by 111 health. He was ord^ped to 
toe south of France; it was -two years and a half before he 
returned; and he came bade with very little acoessaon of 
strength. His reception fey literary circles in France was very 
flattering. He w^ overjoyed with it. ” ’Tis amm d Londras/* 
he wrote to Garrick from Paris; “ I have just now a fortnight’^ 
dinners and suppers upon.my femds.” Through all his plsasant 
experiences of French society, and through the fits of dangerous 
by which they were diversified, he continued to build 
up his history of the Shandy famity, but tfee workdid notprogreis 
as rajadly as it had done. Not till January 1765 was rea^ 
with the fourth instalment of two -ViOlumes; and ia»e Af toetei, 
vol. vii., rleaving the Shandy family for a time, gave ra lively 
sketch of the writer’s own travels to toe soutli of France in 
search of health. This was .a digr-easion of a new kind* if any- 
thing can be called a digrpssaon ,Si a work the plan of vfhich is 
to fly off at a tangent wbenevex and wherever the writer’s whlin 
tempts him. In the first volume, anticipating an obvious /com- 
plaint, he had protested against digressions that Ht toe main 
work to stand still, and had feoasted'-^not without justice In 
a Shaxidean 6ense->*-toat he had reconciled digressive mptioa with 
progressive. But in vol. vii. the work is allowed to stand still 
while the writer is being transported from Shandy flail to 
Lwrguedoc. The only progress we make is in the illustration 
of the buoyant and joyous temper of. Tristram himsdlf, who, 
after all, Is a member of the Shandy family, and was due a volume 
ior the elucidation of his character. Yol. viii. begins the long- 
promised: story of Uncle Toby’s aonouES with the Widow W^man. 
After seeing to the publication of this instalment of Tristrm 
and of another set of sermons^mcKre pronouncedly 'IShandean 
in their eocentricity— fee quitted England againjin the summer 
of 1765, and travelled m Italy as far as Naples, The .ninth 
and last and shortest volume of Tristram, condudl]^ theqpiso^ 
of Toby Shandy’s amours, appeared in 1767, This despe^toed, 
Sterne turned to a new project, which had probably been '.sug- 
gested by the ease and freedom with whiph he had moved throu^ 
the traveUing volume in Tnsfrm* Th<s SmtimmUd Jowmey 
through France and Italy was intended to be a long work-: .the 
plan admitted of any togth tfee author chose* but^! filter 
seeing the first two ^iMmestbromght^ press in the eariytopntlte 
of.i768,:Sterite'&ete«n|tbjteited,Wto>-<todFe:dieddnrbialo^ 
at 41 Old Bond Street on the iBtorftf March, three we^ aftir 
the publication. The loneliness of his end has often been com- 
ment on; it ‘Was prebabty'^dwe to its wiwa^itetriSftess’,^ 
hadinilled throqgl^eQTjW il^erp atte<ks df hl«r * yfleSidf 
.and other lung;dlsordi^ toai he bfigan to be 
only dtoe dfujaidbatere kns (death. 
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Steme^s chararter defies analysis in brief space. It is too 
snibtle and individual to be conveyed in general terms. For 
comments upon him from points of view more or less diverse 
tfee reader may be referred to Thackeray’s Professor 

Masson’S British Novelists (i8'59), an'd H. D. Traill’s sketch in 
^e 'English Men* of Letters ’’^Series. The tullest biography 
is Mr Percy Fitzgerald’s (1864). But the reader who cares to 
have an opinion about Sterne should hesitate till he has r^iad 
and re-read in various moods considerable portions of »Sierne’s 
own writing. This writing is so singularly fnank and uncon* 
'yjentional that its drift is not at once apparent to the literary 
student. The indefensible indectocy and overstrained senti- 
mentality are on the surface; but after a .time every repellent 
defect is forgotten in the enjoyment df the exquisite literary art. 
In the delineation of .character by graphically significant speech 
and action, introduced at unexpected turns, left with happy 
audacity to point fheir own meaning, and pointing it with a 
force tliat the dullest cannot but understand, he takes rank 
with the very greatest masters. In Toby Shandy he has drawn 
.a character uuiversally bvable and admirable; but Walter 
Shandy is almost greater as an artistic triuxnp^ oonsidcring 
the difficulty of the achievement. Dr Ferriar, inbis JUustrations 
vf Sterne (published in 179S), pointed outiseveral \inaGkno(wle(%ed 
pl^iarisms from Rabelais, Burton and others; but it is o^y 
fair to the critic to say that he was ifidly aware tbatt they wiere 
only plagiarisms of material, and do not detract in the slightest 
from Sterne’s reputation as one. of the greatest of literary artists. 

A revised edition of Mr Percy Fitageralri'a Life of, Sterne, oontadniiig 
much new information, appealed in 189G. There is also a valuable 
study of Sterne by M. Paul Stapfer (1870, and ed„ i88a) ; and many 
fresh particulars as to Steme^s relations with his wife and daught^, 
and also with the lady known as Eliza '** Mrs 
l>r3per), .are collected in Mr Sidney Lee's articlis ,in the 
NnU Miog. Sterne's original journal to Mrs . Draper .(** The 
Bramine's Journal "), after she had gone back to India, and extend- 
ing from the i3tb of April to the 4th of August 15^67, is now in the 
department of MSS., British Museum (addit. MS. 34,527). A con- 
venient edition of Sterne’s works, edited by ftofessor 'George 
Saintsbiury, was issued in six volumes in 1691. See also Wilbur X. 
Cross, The Life and Times of Lanrence Sterne (Now York,. 1909): ami 
Walter Sichel, Sterne : a Study (1910). (W. M.; A. D.) 

STERKE, RICHARD (c, 1^96-1683), English divine, arefx- 
bishpp of York, wa^ born at Mansfield, Nottinghamshire, and 
was educated at the free-school in that town and at Trinity 
College, Cambridge. He was elected follow of Corpus Chmti 
CoU^ m i6ao; in 1633 he became ' obtain to Archbishep 
Laud and in 1634 master df Jesus Cblliege^ Cambndj^, and rector 
of Yelverton, Somerset. For his zeal m helping the royalist 
cause with college plate he suffered unprisosment at the cirder 
of parliament and lost his appointments. He attended Laud 
at his execution, and during the Commonwealth kept a sdhool 
at Stevenage, Hertfordshire. At the Restoration he was -trin- 
stated as master of Jesus, College and soon after was made bishop 
of Carlisle. With George Griffith, bishop of St Asaph, and Brian 
Walton, bishop of Chester, he ^was appointsed Tby Oamocsttion 
to revise the Prayer Book. In 1664 he was raised to dbe mit^- 
bishopric of Yoik. He had impoverished Carlisle, and in his 
new see, according to Burnet (who calls him'" a sour ilHempered 
man ”), “ minded duefly the enriching of his family.” For his. 
regard to the duke of York’s interests he wasisuspected of leaning’ 
towards Roman Catholicism. He died on the ooth 6f Juiie;i683. 
He helped Brkn Walton with the Polyglot BfUstand wrqte a 
hock on logic, Summa Ipgicoe ((London, 1665). 

He has also been credited with The Whoh Duty of Mem; 
must, however, be assimed to the royalist divine LUotiard AMes^ee, 
(1619-1681), provost of Eton College, whose Original was epnsiw- 
My altered by his literary executor, John Fell (i6a5-x686), fifehop 
ofOxiord. 

8TB8IGHORUS (c. 640-555 GredkTyric poet, % natJva 
of Himera in Sicily, or of MatauniS'a Locrian^colony in ihe^oi|rii> 
of Itiafy. According to Sifidas, Ins imine was oiMiMly 
hut was chan^d to Striiidhonis organizer in thflitises^, 
Hs future cmmence as a poet was foi^dld vffien a 
wched upon hisTips and-sang (PEfiy^ ISifLj'x. it); ’ We 
w tbld that hoi^wanxed Ids iimw^atkeu 


whom they had chosen their generiVl^ ‘relating to them the 
well-known fable of the hofse, which, in its cOig^tss to punish 
the stag ‘for intruding upon its pastures, became the ilave of 
man X Aristotle, Rhetoric, ii‘.’ 20). But his warnings 'had no 
effect; 'he^himsdf was obliged to'flpe to Catana, where fK? ffied 
and was buried before the gate called after him the 8tesn5iorean, 
The story that'he was struck brmdlor Slandering Helen in a poem 
and afterwards recovered his sight whfen* ^ Consequence of a 
dream, he bad composed a palinode or recantation* (in which ‘’he 
declar^ 1bat only Tieleri’j phantpm 'ha:d been carried oB^to 
’’Troy), is told by Pkto {Fbaedrus 243 A.),^ Fausaiiias (iii. 19, 1:3), 

: and others. We possess s(bout thirty fnigifithtS of his poems, 

I none of them longer than rix fines. Thev. axe written in the 
Doric dialect, with epic licences; 1hfimi5tre1is:datt^licdftro^^ 
Brief as they are, they Show us w^hat Longintrs meorlt w peilling 
StesiChoruB ^ most like Homer they^ are Ml nf i^iic gikndeiir, 
and have a Stately sublimity thatircnnndB us of .Pindar. Stesi- 
choruB indeed made a new dgiarture bjr uring lyric "putoj/ to 
celebrate gods and heroes rather than human feefir^gs andpjos- 
sions; this'iS what Quintilian (InStH, x. 62) means by saying 
that he ‘^sustained the burden of epic with the lyre.” 
Several df his poems sung of the adventures df Heracles; one 
dealt with the siege of’ Thebes, anothepwith the Sack pf TYoy.' 
The last is interesting as being the htSt poem containing that 
form of the story of Aeneas’s flight’ to Virhidh Virgil af^arwards 
gave currency in his Aenetd. The popular legends of 
also inspired his muse; be wasthe first to introduce shepherd 

Daphnis who came to a miserable end after hehad^oved faith- 
less to the nymph who loved him. Stesichorus' completed the 
form jdf the choral ode by adding the epode to the attopht? ‘rad 
antistrqphe; and ** you do not everi.kncrw 8tesichoin^*s'lfeee ” 
passed -mto. a proverbial expression for Unpardonable' ignorance 
(unlas the words simply mean, *‘^you do not evien teow'rthree 
lines, or poems, of Stesichorus "). He famed in antiquity 
for the richn^ and splriidom of.Tiis imaginfiitiibn and his StVIe, 
although Quintilian censures his tedundahey and 
rematks on the excessive sweetness that t^silhs froto'hisaWtMpt 
use of ^epithets. ' , ' j’ ’ 

FragmehlB in T. -Bergk. Poefae ]lyr,ict ,grafcit , 11 },};. 0^ 

% Bernage, De Stesichdro^lyriCo 0 . ClVsiUs^ ’** SteMeiioru8 

und die epodkiclie C(M^s 4 tidA lii der g^fiedlilSchefc ' 

CammeittntionBs Philelegieae; 'dedioatod to O. Bibbeck <0888)4; ; 


STETHOB 0 O 7 E (Gr. ,ar¥^oe, idhest; and bWiyvfiiK' %o "IbOk, 
examine), a medical instrument used in aUsedfltarion 
‘The sin^ stethoscope is a straight' W<k)deht6r ‘metal' 1;fibeWrith 
a flattened 'bell, the surface cff.WKidi 'k emfet^^With 

ivory or bone 'at the end which k plaiettfl^ia^insi^ the 'body of 
the patient, and a small dup at tee' other to lfit fhaeatr‘^*‘the 
observer. In the ** binkural ” ' stbtfhoscope; whkfi ’hais ’llhe 
advantage of Iflexibility, tfie tUbiilS'dMded above’ !tb8'Ml/lnto 
two flexfele tdbes whJdh lead tb bb^ t^ ‘ 

GTETTIN, a seaport df Gerihp^, of thb' Fkisiflan 

province of Pomerania, on the Oder, i^im. above ik'dritraitce 
into the Stettincr Haff, 30 to, Irqih the Baltic, 84 trt. IT.lfc'^f 
Berlin byirall, and at tte Junction of lines to 
and KiistHn-Brwlau. Pifp, (188^, ^9,47^; (<890); ‘n%228; 
(1900)— inckiding the' fficorponltp suhurbs-*^iio;6flbJ {29^5) 
224,078. The main part of m'town occUpieii a'MIyawotf the 
left bank of 'the river>andis^connecfed J)y f6drhrid^;1nduding 
a massive railway isWifig-J^ld^, 

^^^IgirUncf nlarp *’ frnm 


place* from lasidBiftmj ** burden/’ 
by the Parnitz and the^ 
diverge /from thte Oder to the l?i 


of'Ia^ie 
and SilberwJttwtf/ bn 
“'ihaig, WhSdh’here 
. Ufiftb i«74 


Stettm Was closely girdled by vbry' extensive' rad; String 
fleations, Whidh prevented the dpihsSim 0 ! tlie 
tfaasteady ghywthof i^oemmerteahdWxrauffi'Ctures mbtiiiiiigdd 
the foundation of numftriniV'4ndi^s^ild. sUbuibs heyb^ 

& fliacd, sriitcb’ laia^eltef found tn the Ito 

■bwwMwIt npiewtethe eki8fikv^.<f( >«:iRr 

moo^^Sfstthoreui, 
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line of defence and these now combine with Stettin to form one 
industrial and commercial centre. Since the removal of the 
fortifications their site has been built upon. Apart from its 
commerce Stettin is comparatively an uninteresting city, 
although its appearance, owing to its numerous promenades 
and open spaces, is veiy pleasant Among its nine Evangelical 
churches that pf St Peter, founded in 1124 and restored in 181^ 
1 317, has the distinction of being the oldest Cliristian church in 
Pomerania. Both this and tlie church of St James, dating from 
the 14th centur}", are remarkable for their size. Three of the 
Evangelical churches are fine new buildings, and there are also 
churches belonging to the Roman Catholics and other religious 
bodies. The old palace, now used as public offices, is a large but 
unattractive edifice, scarcely justifying the boast of an old 
writer that it did not yield in magnificence even to the palaces 
of Italy. Among the modern buildings are the theatre, the 
barracks, the bourse, a large hospital, the new town-hall, super- 
seding a building of the 13th century, and the new govern- 
ment buildings. Statues of Frederick the Great, of Frederick 
William III. and of the emperor William I. adorn two of the fine 
squares, the Koiiigsplatz and the Kaiser Wilhelmsplatz. Oth^r 
squares are the Paradeplatz, and the Rathausplatz wnth a 
beautiful fountain. Two gateways, the Konigstor and the 
Berliner Tor, remains of the old fortifications, arc still standing. 
As a prosperous commercial town Stettin has numerous 
scientific, educational and benevolent institutions. 

Stettin, regarded as the port of Berlin, is one of the principal 
ship-building centres of Germany and a place of much com- 
mercial and industrial activity. The foremost place in its chief 
industry, ship building, is taken by the Vulcan yard, situated 
in the suburb of Bredqw, which builds warships for the German 
navy. The business was begun in 1851 and now employs about 
8000 hands, the works extending over 70 acres and the covered 
workshops over 650,000 sq. ft. In 1897 a floating dock was 
fitted up cap ^ble of holding vessels of 12,000 tons. ^ Locomotives, 
boilers and machinery of all kinds are made in other great 
establishments. Other industries are the manufacture of 
clothing, cement, bricks, motor-cars, soap, paper, beer, sugar, 
spirits and cycles. Most of the mills and factories are situated 
in the suburbs, Grabow, Bredow and others. Tlie sea-borne 
commerce of Stettin is of scarcely less importance than her 
industry and a larger number of vessels enter and clear here 
than at any other German port, ^cept Hamburg and Brcmer- 
haven. Swinemiinde serves its outer port. Its principal 
exports are grain, ^ood, chenucals, spirits, sugar, herrmgs and 
coal, and its imports are iron goods, chemicals, grain, .petroleum 
and coal. A great impulse to its trade was given in 1898 by the 
opening of a free harbour adjoining the suburb of Lastadie on 
the east bank of the Oder; this embraces a total area of 150 
acres and quays with a length of 14,270 ft. It has two basins, 
with the necessary acconppaniment of cranes, storehouses, &c,, 
and the deepening of the Oder from Stettin to the Hafi to 24 ft. 
was practically completed by 1903. With the view of still 
further increasing the commercial importance of Stettin, it is 
proposed to construct a ship canal giving the town direct 
communication with Berlin. A feature in the mercantile life 
of Stettin is riie large number of insurance companies which 
havfj their headquarters in the town. 

The forest and river 'scenery of the neighbourhood of Stettin 
is pjetaresque, but the low level E^nd swampy nature of the soil 
render climate bleak and unhealthy. 

iStettin is said to ha ti existed as a Wendish settlement in 
the 9th centuiy, but its first authentic appearance in history was 
in the J2th century, wh^ it wa . known as Stedvn. From the 
beginuitig of the rath century to 1637 it was the residence of 
the dukes of Pomerapia^ one of whom, Duke Bamim I., gave 
jt muhicipalrights in 1243, . Already a leading centre of trade 
,it the Hanseatic League in 1360. llie Pomeranian* 

^dynasty beesune extinct in 1637, when the country was sufiering 
^fr6P^ tw ravages ^of' the Thhty Years* War, and by the settle- 
"inctit of StetUn,' ^ of whipH had been 

mprmxd by tiusUvps . Sweden. In; 


1678 it was taken from Sweden by Frederick William, elector 
of Brandenburg, but it was restored in 1679. however, 

to be ceded to Prussia in 1720 by the peace 1,. It 

was fortified more strongly by Frederick the Great, but in 1806 
it yielded to France without any resistance and was held by the 
French until 1813. Stettin was the birthplace of the empress 
Catherine II. of Russia. 

See BergUaus, Geschichie der Stadt SlcUin (Wiirzen, 1875-1876); 
W. H. Meyer, Stettin in alter und neuer Zeit (Stettin, 1887); T. 
Schmidt, Zur Geschichte des Handels und der Schiffahrt Stettins 
1S46 (Stsettin, 1875); and C. F. Meyer, Stettin zur Schwedenzeit 
(Stettin, X886). 

6TEUART, SIR JAMES DENHAM, Bart. (1712-1780), 
English economist, was the only son of Sir James Steuan, 
solicitor-general for Scotland under Queen Anne and George I., 
and was bom at Edinburgh on the 21st of October 1712. After 
passing through the university of Edinburgh he was admitted 
to the Scottish bar at the age of twenty-four. He then spent 
some years on the Continent, and while in Rome entered into 
relations with the Pretender. He was in Edinburgh in 1745, 
and so compromised himself that, after the battle of Culloden, 
he found it necessary to return to the Continent, where he 
remained until 1763. It was not indeed until 1771 he was fully 
pardoned for any complicity he may have had in the rebellion. 
He died at his family seat, Coltness, in Lanarkshire, on the 26th 
of November 1780. In 1767 was published Steuart’s Inquiry 
into the Principles of Political Economy. It was the most com- 
plete and systematic survey of the science from the point of 
view of moderate mercantilism which had appeared in England. 
But the lime for the mercantile doctrines was past. Nine years 
later the Wealth of Nations was giv^en to the world. Adam 
Smith never quotes or mentions Steuart's book; being acquainted 
with Steuart, whose conversation he said was better than his 
book, he probably wished to keep clear of controversy with him. 
German economists have examined Steuart’s treatise more 
carefully than En|;lish writers; and they have recognized its 
high merits, especially in relation to the theory of value and 
the subject of population. They have also pointed out that, 
in the spirit of the best modern research, he has dwelt on the 
special characters which distinguish the economies proper to 
different nations and different grades in social progress. 

The Works, Political, Metaphysical and Chronological, of the late 
Sir James Steuart of Coltness, Bart,, now prst collected, with Anecdotes 
of the Author, by his Son, General Sir James Denham Steuart, were 
published in 6 vols. 8vo in 1805. Besides the Inquiry tliey include — 
A Dissertation upon the Doctrine and Principles of Money applied to 
the German Coin (1758), Apologie du sentiment de M. U Chevalier 
Newton sur Vancienne chronologie des Grecs (4to, Frankfort-on-thc- 
Main, 1757), Tlte Principles of Money applied to the Present State 
of Bengal, published at the request of the East India Company 
(4to, 1772), A Dissertation on the Policy of Grain (1783), Plan for 
Introducing Uniformity in Weights and Measures within the Limits 
of the British Empire (1790), Observations on Beattie's Essay on 
Truth, A Dissertation concerning the Motive of Obedience to the Law of 
God, and other treatises. 

STEUBEN, FREDERICK WULIAM AUGUSTUS HENRY 
I FERDOIAND, Baron Von (1730-1794), German soldier, was 
1 bom at Magdeburg, Prussia, on the 15th of November 1730, 
the son of William Augustine Steuben (1699-1783), also a soldier. 
At fourteen he served as a volunteer in a campaign of the Austrian 
Succession War. He became a lieutenant in 1753, fought in 
the Seven Years’ War, was made adjutant-general of the free 
corps in 1754 but re-entered the regular army in 1761, and became 
an aide to Frederick the Great in 1762. - Leaving the army after 
the war, be was made canon of the cathedral of Hanelberg, and 
subsequently was grand-marshal to the prince of Hohenzollcm- 
Hechingen. In 1777 his friend, tlie count St Germain, then 
the French minister of war, persuaded him to go to the asdstance 
of ;the American colonists, who needc^^^sclpluiQ and instruction 
in milit^ tactics. Steuben , affixed at Portsmcutli, New 
Hompshhe, on the ist qf pecembar 1777, and offered his services 
to Congress as a voliunteer« la Mai*^ 1778 he began drilling 
4he .ii^pericncod soldiers atJ V^^ley Forge; and by May, when 
be ww made inspector-g^neirfil, witli the rank of major-gcnoral, 
]ba4 ^stablhhcd a thorough oi( discipline and economyn 
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Results of his work were shown in the next campaimi, particu- 
larly at Monmouth, where he rallied the disordered, retreating 
troops of General Charles Lee. His Regulations for the Order 
<md Diseif line of the Troops of the United States (1779) was of 
great value to the army. He was a member of the court-martial 
which tried Major John Andr6 in 1780, and after General Horatio 
Gates’s defeat at Camden was placed in command of the district 
of Virginia, with special instructions “to collect, organize, 
discipline and expedite the recruits for the Southern army.” 
In April 1781 he was superseded in command of Virginia by La 
Fa}^tte, and later took part in the siege of Yorktownw Retiring 
from the service after the war, he passed the last years of his 
life at Steubenville, New Ycrk, where he died on the 28th of 
November 1794. New York, Virginia, Pennsylvania and New 
Jersey gave him grants of land for his services, and Congress 
passed a vote of thanks and gave him a gold-hilted sword in 
1784 and later granted him a pension of $2400. 

See Frederick Kapp. The Life of Frederick Wilham von Steuben 
(New York, 1850) ; and George W. Greene, The German Element in 
She War of American Independence (Cambridge, Massachusetts, 1876). 

STEUBENVILLE, a city and the county-seat of Jefferson 
county, Ohio, U.S.A., on the west bank of the Ohio River, about 
40 m. W. of Pittsburg. Pop. (1880), 12, 00.“^; (1890), 13,394; 
(1900), 14,349, ot whom 1815 were loreign-bom and 736 were 
negroes ; (1910, U.S. census) 22,391. It is served by the 
Wheeling & Lake Erie (Wabash system), the Pittsburg, Cin- 
cinnati, Chicago k St Louis (Pennsylvania system), and the 
Pennsylvania railways, and by inter-urban electric railways. 
A suspension bridge crosses the Ohio River here. Steubenville 
is on a high plain (the second terrace of the river), surrounded 
by hills 300-500 ft. high, in a good farming countr\% rich in 
bituminous coal, natural gas, building-stone, petroleum and 
clay. The city has a Carnegie library, Gill hospital, a Y-M.C.A. 
building and Stanton and Altamont parks. The value of its 
factory products increased from $4,547,049 in 1900 to $12,369,677 
in 1905, or 172 %— the greatest increase during this period for 
any city, with a population of 8000 or over in 1900, in the state; 
during the .same period the capital invested in manufacturing 
industries increased from $2,302,563 to $12,627,048 or 448*4 %• 
Among manufactures are iron and steel, tin and teme plate, 
glass, paper and wood pulp, and pottery. Near the city limits 
are building-stone quarries and coal-mines. The municipality 
owns and operates the waterworks. Steubenville was platted 
as a town in 1797, immediately after the erection of Jefferson 
county, and was built on the site of Fort Steuben, erected in 
1786-1787, and named in honour of Baron Frederick Willumi 
von Steuben; it received a city charter in 1851, and its city limits 
were much enlarged in 1871. 

See W. H. Hunter, " The Pathfinders of Jefferson County/' add 
" The Centennial of Jefferson County," in Ohio Archaeologtcal and 
Historical Review, vol. vi. Nos. 2, 3 (Columbus, 1898). 

STEUCO [in I^tin Steuchus or Eugubinus], AGOSTINO 
(1496-1549), Italian scholar and divine, was bom at Gubbio 
in Umbria. In 1513 he entered the congregation of the canons 
of St Saviour, and for some years earned his living by teaching 
Oriental languages, theology and antiquities. In 1525 he 
became librarian of the convent of Sant' Antonio at Venice, 
returning later to Giibbio as prior of his congregation* In 1538 
he was made bishop of Chisamo in Crete, but returned after a 
year or two to Rome, wher^ in 1542 he succeeded Alessaniko 
as prefect of the Vatican Library. He wrote maby works on 
sacred antiquities and Bible exegesis. 

Bee Hoefer, Neuvelle biographie gMrale (Paris, i 837 -i 8 ro)- 

6 TBVED 0 RE» a person who is engaged in the stowage of cargo 
on board^a Ship, one who loads and unloads vessels in port. Ine 
word is an adaptation of the Spanish esHvador, literally a packer, 
esHvdff to press or pack closely, Latin sUpwe, to press. The 
Spankli word was particularly applied to the packers of wool, 
When Spain was a ^at wool-exporting country, and thus came 
into general mercantile use. 

STEVENAGE, an urban district in the Hitchin parliamentary 
division ef Hertfordaftiire, England, 28! of London by His 


(pf 

Great Northern railway. Pop. (1901), 39^7. The church of 
St Nicholas, with a graceful tower and spire, is mainly Early 
English, but has Norman and later portions. There is a grammar 
school, founded in 1558. By the North Road, south of the 
town, is a row of six large barrows, considered to be of Danttk 
construction. 

STEVENS, ALFRED (1818-1875), British sculptor, was bom 
at Blandford in Dorset on the 28th of January 1818. He was 
the son of a house painter, and in the early part of his career 
he painted pictures in his leisure hours. In 1833. through the 
kindness of the rector of his parish, he , was enamed to go to 
Italy, where he spent nine years in study at Naples, Rome, 
Florence, Milan and Venice. He had never been at an English 
school. In 1841 Thorwaldsen employed him for a year in Rome.> 
After this he left Italy for England, and in T845 obtained a 
tutorial position in the School of Design, London. This post 
he occupied until 1847. In 1850 he became chief artist to a 
Sheffield firm of worlurs in bronze and metal. In 1852 he' 
returned to London. To this period belongs his design for tho 
vases on the railings in front of the British Museum, and also 
the lions on the dwarf posts which were subsequently transferred 
to the inside of the museum. In 1856 occurred the competition 
for the Wellington monument, originally intended to be set up 
under one of the great arches of St Paul’s Cathedral, though it 
was only consigned to that position in 1892. Stevens agreed 
to can*}' out the monument for £20,000 — a quite inadequate 
sum, as it afterwards turned out. The greater part of his life 
as a sculptor Stevens devoted to this grand monument, constantly 
harassed and finally worn out by the interference of government, 
want of money and other difficulties. Stevens did not live to 
see the monument set up — perhaps fortunately for him, as it 
was for many years placed in a small side chapel, where the 
effect of the whole was utterly destroyed and its magnificent 
bronze groups hidden from view. Stevens was aware of the 
position finally decided on for the work, and he suppressed the 
equestrian group intended for the summit and left the model 
for the latter feature in a rough state. On the removal of the 
monument from the chapel to the intercolumnar space on 
the, north side of the nave, for which it was originally designed, 
the model of horse and man was placed in the hands of an able 
young sculptor, trained mainly in another school, to be worked 
upon and cast in bronze. The incongruity of the idea did not 
strike those responsible for the proceeding. Its compktioa 
was still not carried into effect in 1910, after years of work and 
polemics, and it was feared that it would have a disastrous result 
on the masterpiece as a whole. Indeed the president of the 
Royal Institute of British Architects declared that the structure 
would not bear the weight of the addition. The monument 
itself consists of a sarcophagus supporting a recumbent bronze 
effigy of the duke, over which is an arched marble canopy of late 
Renaissance style on delicately enriched shafts. At each end 
of the upper put of the canopy is a large bronze group, one 
representing Truth tearing the toi^e out of the mou& of Faise:^ 
hood, and the other Valour trampling Cowardice underfoot. > The < 
two virtues are represented by very stately female figures modeUed 
with wonderful l^uty and vigour; the vices are two nude male 
figures treated in a very massive way. The vigorous strength 
of these groups recall the style of Michelangelo, but Stevens^ 
work throughout is original and has a very distinct character , 
of its own. Owing to the many years he spent on this one work ? 
Stevens did not produce much other sculpture, la Dorchester 
House, Park Lane, there is some of his work, especially a very 
noble mantelpiece supported nude female caryatids in ^ ' 
crouching attitude, modeUed with great largeness of stybr , He " 
also designed mosaics to fill the spandrels under the dome’^f 
St Paul's. Stevens died in London on the ist of May 187,5; . 

See Sculpturb: British\ Sir William Armstrong, Alfred 
(London, x88i); H. Stannus, Alfred Stevens (London, . 

ffBNSNfi, ALFRED (1828-1906), Belgian painter, liras bottii\ 
in Brussels on the iith of May 1828. His father, an otd o$oer in ' 
the servfee of William 1 ., kxiig of the Netherlands,' was ppuabn* 
atdy fend of pictures, andfeadily allowed his ifen to dr^ in tief; 
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sfs^djp of Frai^ois Navee, director of the Brussels Academy. 
^•¥<^44. Steveus went to Paris and worked under the instruction 
B^oqueplan^ a friend of his father’s; he also attended 
tha ^classes at the ifcole des Beaux Arts^ where Ingres was then 
ure^sser.. In 1849 he painted at Brussels his first picture, 

A Soldier in Trouble,’^ and in the same year went back to 
P,aqs» \YhjDre he definitely settled, and exhibited in the Salons. 
He thqi painted “ Ash-Wednesday Morning,” “ Burghers and 
CplWfliry People finding at Daybreak the Body of a Murdered 
“An Artist in Despair,” and “The Love of 
Qpld,” In rfiss he exhibited at the Antwerp Salon a little 
picture called “ At Home,” which showed the painter’s bent 
tpwwds^ (tepicting ladies of fashion. At the Great Exhibition 
in Paris, ,i 455, his contributions were remarkable, but in 1857 
he returned to graceful female subjects, and his path thenceforth 
was clear before him. At the Great Exhibition of 1867 he was 
s^n in ai brilliant variety of works in the manner he had made 
his' own, sending eighteen exquisite paintings; among them 
were the “ Lady in Pink ” (in the Brussels Gallery), “ Consola- 
tioa^“'“ Every Good Fortune,” “ Miss Fauvette,” “ Ophelia,” 
at»d '“ India in Paris.” At the Paris International Exhibitions 
oi 1878 and 1889, and at the Historical Exhibition of Belgian 
Axt, BrusBuls, 1880, he exhibited “ The Four Seasons ” (in the 
Bslace at Brussels), “ The Parisian Sphinx,” “ The Japanese 
Mask,” “ The Japanese Robe,” and “ The Lady-bird ” (Brus- 
sels Gallery). He died on the 24th of August 1906. “ Alfred 
Stevens is< one of the race of great painters,” wrote Camille 
Lelmonmer, “ and like them he takes immense pains with the 
e;isecution of his work.” The example of his finished technique 
was >salatary, not Hierdy to his brethren in Belgium, but to 
many foreign painters who received encouragement ihom the 
study of his method. The brother of Alfred Stevens, Joseph 
Stevens, was a great painter of dogs and dog life. 

’See J. du Jardin, VArt ftamand; Camille Lemonnior, dts 

b$ 0 tx. ikHs en Belgique. \ 

STEVENS, HENRY (1819-1886), American bibliographer, ■ 
ym& born in Barnet, Vermont, on the 34th of August 1819. 
Be studied at Middlebury College, Vermont, in 1838-1839, 
graduated at Yale in 1843 and studied at the Cambridge 
(Massachueeltb') Law School in 1843-1844. In 1845 he went 
to J^ondon, where he was employed during most of the 
remainder of his life as a collector of Americana for the British 
Musevhn and for various public and private American libraries. 
He was engaged by Sir Anthony Panizzi, librarian of the 
British Museum, to collect historical books, documents, journals, 
8 dc, concerning North and South America; and he was purchas- 
ing agent for the Smithsonian Institution and forihe library 
of CongresB, as well as for James Lenox, of New York, for 
whom he scoured much of the valuable Americana in the Lenox 
Iteary in that city, and for the John Carter Brown library, 
at Providence, .Rhode island. He became a member of the 
Scciety of Antiquaries in 1852, and in 1877 was a member of 
the committee which organized the Caxton Exhibition, for which 
he catalogued the collection of Bibles. He died at South 
Hampstead, England, on the zfith of February 1886. 

'His principal compilations and nnbli'cations were : an A^fytical 
to the Colonial 'Documa/Us of New Jersey in the State Paper 
pt '.England (1858), qonstitwting voL y. of the New Jersey 
Hisppfwal Society's Cqlluitiorks\ Cpllfetion of Historical Papers 
r^tmg to Rhode Island . . . t 6 do-ify^ (6 vols.), for the John 
Chrteor ^town library; historical mdexes oi the colonial documents 
relating; to Ifla^Iand (10 vols.) , now in the library of the Maryland 
Historkalj^pcioty; f collection of papers relating to Virginia 
for the penod 158 5-1, 775. mcpumlete, ac^sited in Ijhc Virginia 
state library in 18581 a valuable Catalopie of Afherican Maps in 
the ^Library of , the Bntisfi Museum (18567; dimlogties of Ameiican, 
oi Maxioazi and other Spamsh-AiMifom and of Canadian i^nd other 
British North A^ierican b||bka in the library of the British Mnsehm ; 
Histoiidal atfd Geowaphical Hotejs on, the Earliest Discooeries in 
AittHHca, kefA Comments onihe Earliest Maps and Charts, 

Ac. (1869) ; Cabot -- John Cabot ^0 (1870); The Bibles 

(;«78>; e 4 Hl RftddmiPns of MrrJmos 
library (ii886). . 

SfXVKNH <1833-190®), 
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19th of February 1833L was educated at the university of 
Vennont, and in i86c pecame associated with his brother in 
London. For ciboui thirty years he was engaged in preparing 
a chronological list and alphabetical index of American state 
papers in English, French, Dutch and Spanish archives, coverihg 
the period from 1763 to 1784, and he prepared more than 
2000 facsimiles of important American historical manuscripts 
found in European archives and relating to the period between 
1773 and 1783. He also acted as purchasing agent for various 
American libraries, and for about thirty years before his death 
was United States despatch agent at London and had charge 
of the mail intended for the vessels of the United States navy 
serving in Atlantic or European stations. He died at Surbiton, 
Surrey, England, on the 5th of March 1902. 

His principal publications include Campaign in Virginia, ijBi : 
an Exact Reprint of Six Rare Pamphlets on the Clinton-CornwaUis 
Controversy, with . . . Manuscript Notes by Sir Henry Clinton: 
with a Supplement containing Extracts from the Journals of the House 
of Lords (1888); Facsimiles of Manuscripts m European Archives 
Relating to America, with Descriptions, References and 

Translations (25 vols., 188^1898); General Sir William Howe's 
Orderly Book at Charlestown, Boston and Halifax (1890); and 
Columbus : His Own Book of Privileges, 1^02 (1893). 

STEVENS* THADDEUS (1792-1868), American political 
leader, was bom in Danville, Vermont, on the 4th of April 179a. 
He graduated at Dartmouth College in 1814, removed to York, 
Pennsylvania, was admitted to the bar (in Maryland), and for 
fifteen years practised at Gettysburg, Pennsylvania. He was 
a leader of the Anti-Masons in Pennsylvania, and was prominent 
in the national Anti-Masonic Convention at Baltimore in 1831. 
He served in the Pennsylvania house of representatives, first 
as an Anti-Mason and later as a Whig, in 1833-1835, 1838-1839 
and 1841-1842. On the nth of April 1835 he made an eloquent 
speech in def ence of free public education. A partner’s venture in 
the iron business having mvolved him in a debt of $217,000, he 
retired from public life in 1842 and practised law in Lancaster, 
Pennsylvania, with such success as within six years to reduce 
this debt to $30,000. He frequently appeared in behalf of 
fugitive slaves before the Pennsylvania courts, and previously, 
in the state constitutional convention of 1837, he had refus^ 
to sign the constitution limiting the suffrage to white freferaen. 
In 1840 he did mucli in Pennsylvania to bring about the election 
of W. H. Harrison, and in the campaign of 1844 Stevens again 
rendered marked services to the Whig ticket. He was a Whig 
represenitadve in Congress in 1849^1853, and was leader of the 
radical Whigs and Eree-Soilers, strongly opposing the compromise 
meafiures,p£ 1850, and being especially bitter m his denuncia- 
tions : of the Fugitive Slave Law. In 1855 he took a prominent 
part in organizing the Republican party .in Pennsylvania, and 
in 1856 was a delegate to fhe Republican National Convention, 
in .which he ppposj^ the nomination of John C. Fremont. He 
returned to the national House of Representatives in 1B59 and 
I latterly Buchanan’s administration. 

I He beoame rohairiiMn of the iways and moans conunittee on 
the 4th .of July xBfir, and .until his death wasi as James G. 
Blaine said, *Vthe natui^al leader who assumed his place by 
common consent.” Dwing;;tbe Ovil Wiw he was instrumental 
in having , necessary revenue, measures passed in belialf of the 
adBunistratkm, He was not, however, in perfect harmony 
with t4ncQln,»who wias>far mere.eonservative.as well as bcoada 
minded and. in<»e< magna^kneus than he.; besides this Stevens 
felt it m injustice that iLinp^ anlchoosing a member of rhis 
cabinet from Pennsylvania ihad jM’eferred Gameit® to himself. 
During ^ wax Steyeps^UTied. of thoislayie) and 

earwstly advopatad the raising ofi negro Be not 

only opposedthe prcsidanjk’s “ .tWf pent, plan ” in I^isiana 

and: Axl^nsas (ja. tha.iplan priovidedntbat.thefie states 

might be reorgajdted.W a^ as 10% of thanwher^of 
vpte^ in j^6o who should, and take, tbemth of 
allegiance te -Ihe. hwt.hei «alw 

the Wade-Davis Bill as' oeing far tpo, moderate in obaractaPT* 

I On,,rthe 

I appoiptod ,a jpwt 
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triade chairman of the house coUnmittCC. In his speech 
M the i8th of December 1865 he asserted that rebellion had 
ifs&jaaa blotted out of being all states in the ^hth, that that 
aeotion was then a ** conquered province,” and that its govem- 
Itatot 'Was in the hands of Congress, which could do with it as it 
wwhed. He introduced from the joint committee what became^ 
with changed clause as to the basis of representation, the Four- 
teenth Amendment, and also the Reconstruction Act of the 
6th of February 1867. He alio advocated the Freedmen's 
Bureau bills and the Tenure of Office Act, and went beyond 
Congress in favouring the confiscation of the property of the 
Confederate states and ** of the real estate of 70,000 rebels who 
own above 200 acres each, together with the lands of thdr 
several states,” for the benefit of the freedmen and loyal whites 
and to reimburse, it was said, the sufferers from Lee’s invasion 
of Pennsylvania, during which Stevens’s own ironworks at 
Chambersburg had been destroyed. He led Congress in the 
struggle with the president, and after the president’s removal 
of secretary of war Stanton he reported the impeachment 
resolution to the house and was chairman of the committee 
appointed to draft the articles of impeachment. He was one 
of the managers appointed to conduct the case for the House 
of Representatives before the Senate, but owing to ill health 
he took little part in the trial itself. He died at Washington, | 
D.C., on the nth of August 1868, and was buried at Lancaster, | 
Pennsylvania.^ 

Stevens was an extreme partisan in politics; and his opponents 
and critics have always charged him with being vindictive and. 
revengeful toward the South. Instead of obtaining political 
and social equality for the negro, his policy intensified racial' 
antagonism, forced practically all of the white people of the 
South into the Democratic party, and increased the difficulties 
in the way of a solution of the race problem; the policy, how'eVer, , 
was the result of the passions and political exigencies of the^ 
time, and Stevens cannot be held responsible except as the leader i 
of the dominant faction in Congress. He was an able, terse,! 
forcible speaker, master of bitter sarcasm, irony, stinging ridicule, | 
and, less often used, good-humoufed wit. 

See S. W. McCall’s Thaddeus Sievens (Boston and New York, 1809), 
in the “ American Statesmen Series,” a sympathetic, but judicious , 
biography; also J, F. Rhodes, History of the United States pom 'the 
Compromise of rS^o, especially vol. v. (New York, 1904). 

STEVENSON, ADLAI EWING (1835- ), American political ' 

leader, was bom in Christian county, Kentucky, on the 2^6 . , 
of October 1835. He removed with his family to Bloomington, . 
Illinois, in 1852; was educated at the tlilnois Wesleyan Univer- ; 
shy at Bloomin^on and at Centre College, Danville, Kentucky; 
nnd was admitted to the Illinois bar in ^857. He was mairter 
■in chancery for Woodford county, Ulinois. in 1600-1864, and 
district-attorney for the twenty-third jdaicial district of that* 
state from 1865 to 1869, when he removed to Bloomington. ! 
life V^as a Democratic representative in Confess from lUmois 
in 1875-1877 and again in i879-i88i; was fot assistant post- 
master-general in 1885-1889, and was severely critidiedTor Ins j 
Wholesale removal of Republican postmasters. He was a; 
ddegate to the national democratic conventions in i884 dnd 
1892, and in the latter year was elected vice-president of' the 
flnited States on the ticket with Clevdand, slefhrinfr ’frohi *893 
tb 1^897 . In 1897 he was a momber of the commis^bn (Steator , 
tdv. ard 0 . Wolcott and General Charles J. Paine'b<imgthe' other | 
members) apf )i::ted by Predd'ant McKmley to coffin with the i 
govc!T.i:.ents Great Britap, France and (^fhiaily With a; 
■^ew to the c.itablishmeht of 'mterttatiotied 'biiiietalfism* He j 


f In ackordanOQ with Ida own wiah lr- vnat btniod in a stoall ginva- 
vard xather than in oxioiof the regular ,dty cqmetedM, and on hia 
WnriA ift the follbwiiiff eoita-Dh written bv hiinself : “ X lewm 


X Tepoee 
feraheb fdr 


la this quiet ana ‘seenrapa spot, not froitti’aay aaTOnu pawtreww iw 
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rutoSj 1 hav» dbosos this, iSiat { ihight iUtstaate In my deaths the 


tombstone is the fb.^ „ 
^ this qtliet and 'secradj 
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was again Dembcraflc nominee for vice-prasident in 1900, but 
was defeated. He publi^ed Something of Mm 1 hove KfunoiH ; 
Wi^ Some Papers of a General Nature, PoUHeal, RisMHcU OHi 
Retrospective (1909). 

STEVENSON, ROBERT (1772-^1850), Scottish engineer; was 
the Only son of Alan Stevenson, partner ki a West L^ian house 
in Glasgow, and was borti in that dty on the 8rti of Jiine 1779. 
He was educated at Anderson’^ Colle^,<Basgow, and £dinbtml;h 
University; In his yoiith he assisted his sti^father, Thomas 
Smith, in his lighthouse schemes, and at the age <0! nineteen was 
sent to superintend the erection of a lighthouse Oti the island Of 
Little Cumbrae. Subsequently he succeeded Smith, whose 
daughter he married m 1799, as engineer to the Commitsioneia 
of Northern Lighthouses, and during his period of offioe, from 
1797 to 1843, be designed and executed a huge number of 
lighthouses, the most important being that on the Bell Rode, 
begun in 1807. For its illumination he introduced an improved 
apparatus, and he was also the author of various valuable 
inventions in connexion with lighting, including the intermittent 
and dashing lights, and the lUast lantern for %htship6. Aa a 
civil engineer he improved the approaches to Edbibulrgh, 
including that by the Calton Hill, constructed harbours, docks 
and breakwaters, improved river and canal navigation, and 
constructed several important bridges. In cxoisequenoe of 
observations made by him George StepheUson advocated tbe 
use of malleable- instead of cast-iron rails for railways, and he 
was the inventor of the movable jib and balance cranes. Chiefly 
through his interposition aji admiralty survey was established, 
from which the admiralty sailing directions for the coasts of Great 
Britain and Ireland have been prepared. Stevenson published 
an Account of the Bell Rock Lighthouse in 1824, and, betides 
contributing important articles on engineering subjects to 
Brewster’s Edinbw^ Encyclopaedia and the Encyclopaedia 
Briiannica, was the author of Various papers read before learned 
societies. He died at Edinburgh on the 12th of July 1850^ 

Of his family, three solos, Alan, David and Thomas, attained 
'distinction as lighthbuse engineers. The eldest, Alan (1807*- 
! 1865), eventually became a partner With his father, wftbm he 
succeed^ as engineer to the Commissioners of Northern Ligbt- 
I houses in 1843. The most noteworthy lighthcoise designed by 
I him is Skerryvore on the west coast of Scotland, an isolat^ tower 
of which the first stone was Idid in 1840 and which first showed 
its light in 1843. He published an Account of the Skenyvme 
Li^hdiouse in 1848, and a Rudmentary Treatise on ike History, 
Construction and JUuminaHon of Lighthouses in 1S50, and he 
wrote the article on lighthouses in the 8th edition of the Ertey^ 
paedia Briiarmica, ’The third son, David (1815-1886), was at 
first engaged on land sand marine surveys and m railway work. 
In 1837 he made a tour in North America, which gave risfe-to 
I his Sketch of the Civil EfSgineering of Norik America (1838); and 
on his return became a >|^ner in his lather’s buriness: In 
1 1853 he and his youngest Wther Thomas were appointed jdWt 
I engineers to the Cotxmiijisioners of Northern I^hthoudes b 
succession to their brother Ahui, and detlgne^many HgAt- 
houses not only in Scotland but also in New Zes^d, India^and 
Japan. His books include Marine Surveying CrnOd mi 
River Ef9^erim {T»gS), RedamatioH and Protection of iAgritid- 
Sural La^ (i874)> md Life of Robert Siomuen {i%>i^), end Kb 
was also a contributor to the Sth and 9th editions of i^ Bncyeld- 
faedia Bvitannim The youngest sbn, T»oma 9 f 11818^887), 
joined fais father's tmeiness in 1846, and as joint engineer tio ^e 
Cbxnmissionbrs of Noithem Lighthouses 2853 to 188$ 
introduced various imjiiuvemaitS' ^ {llunfina6oa> 

which were described ni>the attide ori li|hth6uses ^he widte'fje^ 
the 9th edition of the EncytUopaodia BHiannica, He 
deeply interested m metsotblpgyv ai^ in 2864 
Stevenson screen widely use<^fdr i^eheiterin^ df i 9 iemunieeereL 
He wwj the father of Rbbeit fiouis S^d^nSon. ^ « 

simimtti, mbMm imm baIlfovr 

Britfeh dssayist, ttovelifit Aid was the <Mily dffid 6f Th®i 

Btevenson, civil engineer, wife, M^garetf^dbelli^B^f^ 
fie 'vm kom HowarfliT’kiee; ^ ^ 
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November 1850. He suffered from infancy from ^^eat fragility 
of health, and nearly died in 1858 of gastric fever, which left 
much constitutional weakness behind it. From the age of six 
he showed a disposition to write. He went to school, mainly 
in Edinburgh, from 1858 to 1867, but his ill health prevented 
his learning much, and his teachers, as his mother afterwards 
said, ‘‘ liked talking to him better than teaching him.’’ He 
often accompanied his father on his official visits to the light- 
houses of the Scottish coast and on longer journeys, thus 
early accustoming himself to travel. As his health improved 
it was hoped that he would be able to adopt the family profession 
of civil engineering, and in 1868 he went to Anstruthcr and then 
to Wick as a pupil engineer. In 1871 he had so far advanced as 
to receive the silver medal of the Edinburgh Society of Arts 
for a paper suggesting improvements in lighthouse apparatus. 
But long before this he had started as an author. His earliest 
publication, the anonymous pamphlet of The Pentland Rising y 
liad appeared in 1866, and The Charily Bazaar ^ a trifle in which 
his future manner is happily displayed, in 1868. From about the 
age of eighteen he dropped his baptismal names of Lewis Balfour j 
and called himself Robert Louis, but was mostly known to his 
relatives and intimate friends as “ Louis.” Although he greatly 
enjoyed the outdoor business of the engineer’s life it strained 
his physical endurance too much, and in 1871 was reluctantly 
exchanged for study at the Edinburgh bar, to which he was 
called in 1875. In 1873 he first met Mr Sidney Colvin, who 
was to prove the closest of his friends and at last the loyal and 
admirable editor of his works and his correspondence ; and to 
this time are attributed several of the most valuable friendships 
of Stevenson’s life. 

He was now labouring, with extreme assiduity, to ground 
himself in the forms and habits of literary style. In 1875 
appeared, anonymously, his Appeal to the Clergy of the Church 
of Scotland, and in that year he made the first of many visits 
to the forest of Fontainebleau. Meanwhile at Mentone in the 
winter of 1873-1874 he had grown in mind under the shadow of 
extreme physical weakness, and in the following spring began to 
contribute essays of high originality to one or two periodicals, 
of which the CornhiU, then edited by Sir Leslie Stephen, was 
at first the most important. Stevenson made no attempt to 
practise at the bar, and the next years were spent in wanderings 
m France, Germany and Scotland. Records of these journeys, 
and of the innocent adventures which they encouraged, were 
given to the world as An Inland Voyage in 1878, and as Trauels 
with a Donkey in the Cevennes in 1879. During these four years 
Stevenson’s health, which was always bettered by life out of 
doors, gave him little trouble. It was now recognized that he 
was to be an author, and he contributed many essays, tales 
and fantasies to various journals and magazines. At Fontaine- 
bleau in 1876 Stevenson had met Mrs Osbourne, the lady who 
afterwards became his wife; she returned to her home in Cali- 
fornia in 1878, and in August of the following year, alarmed 
at news of her health, Stevenson hurriedly crossed the Atlantic. 
He travelled, from lack of means, as a steerage passenger and 
then as an emigrant, and in December, after hardships which 
seriously affected hjs health, he arrived in San Francisco. In 
May 1880 he married, and moved to the desolate mining-camp 
which be has described in The Silverado Squatters, As Mr Colvin 
has. said, these months in the west of America were spent 

under a heavy combined strain of personal anxiety and literary 
effort.’’ Some of his most poignant and most enchanting letters 
were written during this romantic period of his life. In the 
autumn of t88o he returned to Scotland, with his wife and step- 
son, who were received at once into the Edinburgh household of 
his parents. But the condition of his health continued to be very 
alarming, and they went almost immediately to Davos, where 
he remained until the spring of 1881;. In this year was published 
Virginihus puerisque, the earliest collection of Stevenson’s 
essays. He spent the summer months in Scotland, writing 
articles, poems, and alxive all his firdt romance, The Sea-Cook, 
afterwards known as Tfeasu/re Island ; but he was driven back 
to Davos in ^tober., , In 188a appeared Familiar Sitfdies a/ 


Men and Books and Nm Arabian Nights. His two winters at 
Davos had done him some good, but his summers in Scotland 
invariably undid the benefit. He therefore determined to 
reside wholly in the soutli of Europe, and in the autumn of 
1882 he settled near Marseilles. This did not* suit him^ but 
from March 1883 to July 1884 he was at home at a charming 
house called La Solitude, above Hy^res ; this was in many ways 
to be the happiest station in the painful and hurrying pilgrimage 
of Stevenson’s life. The Silverado Squatier.s was published m 
1883, aud also the more important Treasure Island^ which made 
Stevenson for the first time a popular writer. He planned a 
vast amount of work, but his schemes were all frustrated in 
January 1884 by the most serious illness from which he had yet 
suffered. He was just pulled through, but the attack was 
followed by long prostration and incapacity for work, and by 
continued relapses. In July he was brought back to England, 
and from this time until August 1887 Stevenson’s home was at 
Bournemouth. In 1885 he published, after long indecision, his 
volume of poems, A Child's Garden of Verses, an inferior story. 
The Body Snatcher, and that admirable romance, Prince Otto, 
in which the peculiar quality of Stevenson’s style was displayed 
at its highest. He also collaborated with W. E. Henley in some 
plays, Beau Austin, Admiral Guinea and Robert Macaire. Early 
in i886 he struck the public taste with precision in his wild 
symbolic tale of The Strange Case of Dr Jekyll and Mr Hyde. 
In the summer of the same year he published Kidnapped, which 
had been written at Bournemouth. 

This, however, was a period of great physical prostration, 
so that 1886 and 1887 were perforce among the least productive 
years of Stevenson’s life. In the early months of 1887 Stevenson 
was particularly ill, and he was further prostrated by being 
summoned in May to the deathbed of his father, who had just 
returned to Edinburgh from the south. He printed privately as 
a pamphlet, in June 1887, a brief and touching sketch of his 
father. In July he published his volume of lyrical poems called 
Underwoods, The ties which bound him to England were now 
severed, and his health was broken to such a discouraging degree 
that he determined to remove to another hemisphere. Accord- 
ingly, having disposed of Skerryvore, his house at Bournemouth, 
he sailed from London, with his wife, mother and stepson, 
for New York on the 17th of Aumst 1887. He never set fool 
in Europe again. His memoir of his friend Professor Flee'ming 
Jenkin was published soon after liis departure. After resting 
at Newport, he went for the winter to be under the care of a 
physician at Saranac Lake in the Adirondacks for the winter. 
Here he was very quiet, and steadily active with his pen, writing 
both the greater part of the Master of BaUantrae and many of his 
finest later essays. He had undertaken, for a regular payment 
greatly in excess of anything which he had hitherto received, 
to contribute a monthly essay to Scribner's Magazine, and these 
essays, twelve in numbCT, were published continuously through- 
out the year 1888. Early in that year was begun The Wrong 
Box, a farcical romance in which Mr Lloyd Osbourne participated ; 
Stevenson also began a romance about the Indian Mutiny, which 
he abandoned. His attitude about this time to life and experi- 
ence is reflected m Pulvis et umbra, one of the noblest of aU his 
essays. In April 1888 he was at the coast of New Jersey for 
some weeks, and in June started for San Francisco, where he 
had ordered a schooner, the ** Casco,” to be ready to receive him. 
On the 28th of the month he started, as Mr Colvin has said, 
“ on what was only intended to be a pleasure excursion . . . 
but turned into a volunt^ exile prolonged until the hour of 
his death ” : he never again left the waters of the Pacific. The 
** Casco ” proceeded first to the Marquesas, and south and east 
to Tahiti, passing before Omstmas northwards to Honolulu, 
where Stevenson spent six month# and finished The Master of 
BaUantrae and The Wrong Box., It was during this time that 
he paid his famous visit to the Jqier settlement at Molokai. In 
1889, “ on a certain bright June day,” the Stevensons sailed 
for the Gilbert Islands, and after six months’ crubing found 
themselves at Samoa, ^ere he landed for the first time about 
Qurbrinas Day 1889. On thb oocasion, however, thous^ 
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steongly drawn to the beautiful island, he stayed not longer than 
six weeks, and proceeded to Sydney, where, early in 1890, he 
published, in a blaze of righteous anger, his Pother Damien : 
an Open Letter ^0 the Rev. Dr Hyde of Honolulu, in vindication of 
the memory of Father Damien and his work among the lepers 
of the Pacific. At Sydney he was very ill again ; it was now 
obvious that his only chance of health lay within the tropics. 
For nearly the whole of the year 1890 the Stevensons were 
cruising through unfamiliar archipelagos on board a little 
trading steamer, the “ Janet Nicholl.” Meanwhile his volume 
of Ballads was published in London. 

The last four years of his unquiet life were spent at Samoa, 
in circumstances of such health and vigour as he had never 
previously enjoyed, and in surroundings singularly picturesque. 
It was in November i8qo that he made his abode at Vailima, 
where he took a small barrack of a wooden box 500 ft, above 
the sea, and began to build himself a large house close by. The 
natives gave him the name of Tusitala. His character developed 
unanticipated strength on the practical side; he became a 
vigorous employer of labour, an active planter, above all a 
powerful and benignant island chieftain. He gathered by 
degrees around him “ a kind of feudal clan of servants and 
retainers,” and he plunged, with more generous ardour than 
coolness of judgment, into the troubled politics of the country. 
He took up the cause of the deposed king Mataafa with extreme 
ardour, and he wrote a book, A Footnote to History ; Eight Years 
of Trouble in Samoa (1892), in the endeavour to win over British 
sympathy to his native friends. In the autumn of this year 
he received a visit at Vailima from the countess of Jersey, in 
company with whom and some others he wrote the burlesque 
extravagance in prose and verse, called An Object of Pity, 
privately printed in 1893 Sydney. Whenever the cultivation 
of his estate and the vigorous championship of his Samoan 
retainers gave him the leisure, Stevenson was during these 
years almost wholly occupied in writing romances of Scottish 
life. The Wrecker, an adventurous tale of American life, which 
mainly belonged to an earlier time, was written in collaboration 
with Mr Lloyd Osbourne and finally published in 1892; and 
towards the close of that very eventful and busy year he began 
The Justice Clerk, afterwards Weir of Hermiston. A portion 
of the old record of emigrant experiences in 1879, long suppressed 
for private reasons, ako appeared in book form in 1692. In 
1893 Stevenson published the important Scottish romance of 
Catriona, written as a sequel to Kidnapped, and the three tales 
illustrative of Pacific Ocean character, Island Nights* Entertain- 
ments. But in 1893 the uniform good fortune which had attended 
the Stevensons since their settlement in Samoa began to be 
disturbed. The whole family at Vailima became ill, and the final 
subjugation of his protege Mataafa, and the destruction of his 
party in Samoan politics, deeply distressed and discouraged 
Stevenson, In a series of letters to The Times he exposed the 
policy of the chief justice, Mr Cedercrantz, and the president of 
the council, Baron Senfft. He so influenced public opinion 
that both were removed from office. In the autumn of that 
year he went for a change of scene to the Sandwich Islands, 
but was taken ill there, and was only too glad to return to Samoa. 
In 1894 he was greatly cheered by the plan, suggested by friends 
in Englwvd and carried out by them with the grwtest energy, 
of the noble collection of his works in twenty-eight volumes, 
since known as the Edinburgh edition. In September 1894 
was published The Ebb Tide, the latest of his books which h^ saw 
through the press. Of Stevenson’s daily avocations, and of the 
temper of his mind through these years of romantic exile, a clear 
idea may be obtained by &e posthumous Vailima Letters, edited 
by Mr Sidney Colvin m 1895. Through 1894 he was engaged 
in composing two roxnai^ces, neither of which he lived to complete. 
He was (hetatix^ Weir of Hermiston, apparently in his usual 
health, on the day he died. This was the 3rd of December 
1894; he was gaily talking on the verandah of his houseat Vailima 
when he had a stroke of apoplexy, from which he never rccsovered 
consciousness, and passed away painlessly in the course of the 
evening. His body was carried next day by slxtjr Sturdy 
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Samo^, who acknowledged Stevenson as theh chief, to the 
summit of the precipitous peak of Vaea, where he had fished 
to be buried, and where thty left him to rest for ever with the 
Pacific Ocean at his feet. 

The chami of the personal character of Stevenson and the 
romantic vicissitudes of his life are so predominant in the minds 
of all who knew him, or lived within earshot of his legend, that 
they make the ultimate position which he will take in the history 
of English literature somewhat difficult to decide. That he 
was the most attractive figure of a man of letters in hk generation 
is admitted; and the acknowledged fascination of his character 
was deepened, and was extended over an extremely wide circle 
of readers, by the publication in 1899 of his Letters, which have 
subdued even those who were rebellious to the entertainment 
of his books. Jt is therefore from the point of view of its 
“ charm ” that the genius of Stevenson must be approached, 
and in this respect there was between himself and his books, 
his manners and his style, his practice and his theory, a very 
unusual harmony. Very few authors of so high a class have 
been so consistent, or have made their conduct so close a reflec- 
tion of their philosophy. This unity of the man in his work 
inakes it difficult, for one who knew him, to be sure that one 
rightly gauges the purely literary significance of the latter. There 
are some living who still hear in every page of Stevenson the 
voice of the man himself, and see in every turn of his language 
his flashing smile. So far, however, as it is possible to dis- 
engage one’s self from this captivation, it may be said that 
the mingling of distinct and original vision with a singularly 
conscientious handling of the English language, in the sincere 
and wholesome self-consciousness of the strenuous artist, seems 
to be the central feature of Stevenson as a writer by profession. 
He was always assiduously graceful, always desiring to present 
his idea, his image, his rhapsody, in as persuasive a light as 
possible, and, particularly, with as much harmony as possible. 
He had mastered his manner and, as one may say, learned his 
trade, in the exercise of criticism and the reflective parts of 
literature, before he surrendered himself to that powerful 
creative impulse which had long been tempting him, so that when, 
in* mature life, he essayed the portraiture of invented character 
he came to it unhampered by any imperfection of language. 
This distinguished mastery of style, and love of it for its own 
sake within the bounds of good sense and literary decorum, 
gave him a pre-eminence among the story-tellers of his titne. 
No doubt it IS still by his romances that Stevenson keeps the 
wider circle of his readers. But many hold that his letteh 
and essays arc finer contributions to pure literature, and that 
on these exquisite mixtures of wisdom, pathos, melody arid 
humour his fame is likely to be ultimately based. In ver^ He 
had a touch far less sure than in prose. Here We find less end- 
dence of sedulous workmanship, yet not infrequently a pierdng 
sweetness, a depth of emotion, a sincere and spontaiieoii^ 
lovableness, vffiich are irresistibly touching and inspiring. 

The personal appearance of Stevenson has often be^ 
described : he was tall, extremely thin, ejark-haired, restle^, 
compelling attention with the lustre of hisSvonderful brown ‘cyfeil 
In the exiting portraits of him thos6 who hfever saw him Ire 
apt to discover a strangeness which seems to them sinister or 
even affected. This is a consequence of the false stability of 
portraiture, since in life the unceasing movement of light in 
the eyes, the mobility of the mouth, and the sympathy and 
sweetness which radiated from all the features, precluded the 
faintest notion of want of sincerity. Wha(tever may be the 
ultimate order of reputation among hk various books, or what- 
ever posterity may ultimately see fit to ordain as regaixte the 
popumrity of any of them, it is difficult to believe that the ’thne 
wiu ever come in which Stijvenson will not be remmbered as 
the most beloved of the writers of that age which he did'Sd mtidh 
to dneer and stimulate by hfe cjpample. * 

His cousin R. A. M. Stevenson (1847-1900) was an acdcmi- 
plishOd;aflrt-critic, Who in 1880 became professor of fine arts at 
university CoUe^, Liverpool; he published ieiveral worka len 
art {Rubms, 1898; VddsaUn, 1895; Raeburn, 1900), ^ ’ ^ 
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R. L. Stevenson’s other include : Menusmes and Portraits 
(1867); The Merry Men anS oiher Tales and Fables (1887); The Black 
Arrow (1888); Edinburg: Ficturesque Notes (1889); Across the 
Plains, with other Memories and Essays {1892), eind the posthumous 
works, Songs of Travel and other Verses (1896), St Jves (1899), com- 
plete 4 by Sir A. T...Qiiiller Couch; 4 Stevenson Medley (1899); In 
the South Seas : experiences on the ” Casco “ {/SS^ and the 
Equator {/SSq) (1900) . See ' the Letters of Stevenson to hts Family 
(1899), with the critical and biographical preface by Mr Sidney 
U)lvin; Vailima Letters^ to Sidney Colvin (1895), and the Life of 
Robert Louis Stevenson by Graham Balfour (1901). See also Professor 
Waller Raleigh, R. L. Stevenson (1895), and Memories of Vailima 
(1903). by Isobel Strong and Lloyd Osbourne. A complete 
edition of Stevenson’s works was issued at Edinburgh in 1894-1898. 
A Bibliography of the works of R. L. Stevenson by Colonel W. F. 
Prideaux appeared in 1903. (E. G.) 

’ STEVENS POlNTf a city and the county-scat of Portage 
county, Wisconsin, U.S.A., on both banks of the Wisconsin 
River, about no m. N. of Madison. Pop. (1890), 7896; (1900L 
9524, of whom 2205 were foreign-born; (1905, state census), 
9022. Stevens Point is served by the Green Bay & Western 
and the Minneapolis, St Paul, & Sault Ste Marie railway's. It is 
attractively situated, has a fine public school system, including 
a high school, a manual training school, a domestic science 
department, and kindergarten and day schools for the deaf. 
It is the seat of one of the stale normal schools (1894), St 
Joseph's Academy (Polish), and of the Stevens Point Commercial 
College, and has a Carnegie library (1904), the Portage county 
court-house, a city hospital, and a tuberculosis sanatorium. 
The city is situated in the borders of the pine timber region, 
and the lumber industry predominates. There are railway 
repair shops here, and various manufactures. The city has 
a considerable wholesale jobbing trade, and is an important 
point of shipment for the products of the agricultural country 
m the \nqinity. Stevens Point was first settled by George Stevens 
in 1839, was incorporated as a village in 1847, and was first 
chartered as a city in 1858. 

StEVEN&TON, a manufacturing town of Ayrshire, Scotland. 
Pop. (1901), 6554. It is situated about i m. from Saltcoats 
•n the coast of the Firth of Clyd,?, 2p m. S.W. of Glasgow by 
the Qla3gow & South-Western railway. There are coal- 
mines, am'^al ironworks— one is among tie largest in Scotland 
— and, on the sandhills alopg the shore, the works of NobePs 
Ihtplosives Company, which cover an area of a mile, the 
Bcpafate-hut principle being adopted to minimize the risks 
attend^t upon so dangerous an occupation. 

(ITEVI|IIIS» SIMON (1548-1620), Dutch mathematidan, was 
bom in 1348 at Bruges (where the Place Simon Stevin contains 
tus statue by Eugen Simonis) and 4 ied in 1620 at the Hague 
or in Leiden. Of the circumstances of his life very little is 
ri^orded; the exact day of his birth and the day and place 
qf his death are alike uncertain. It is known that he left a widow 
with two children; and one or two hints scattered throughout 
hb wotks inform us that he b^an Jife as a merchant’s clerk 
in Antwerp^ that he travelled in Poland, Denmark and other 

K of nortliern Europe, and that he was intimate with Prince 
ice of Orange,, who asked his advice on many occasions, 
^d made him a public officer— at first .diwetor of the so-called 
‘*,waterstaet,” and ^tqrwards quartermaster-general. The 
quesrion whether Steyinus,,like most of the rest of the prince’s 
^Uo^ijers, belonged to the Protestant creed hardly admits of a 
categorical answer. A Roman Catholic would perh^ not have 
been sq ready as Stevinus to deny, the value of all authority. 
A Reman, ChthoUc could not well hayc boasted, as Stevinus m 
% political, pamphlet did, that he h^d always been in harmony 
with the exqqitive power. But against, these considerations 
it might be uiiged that a Protestant hnd no occasion to boast of a 
harmony most natural to him, whi}e Jxi^ further remark to the 
^ect that s^ state church is indispensnbJn, and that those whp 
CCAffpt belong to. it cm conscientiofis. gr^i^nds ought to leavp 
the country rather than ^pw any propopitipn to its lite^ 

^her to indicate the-crypto-Catholic. ; -The same conclusion 
is supported by the faet tpi^i Stevinju*^> a year before his death, 


out of the reveuqea of which iwse&.jvera to be said. . .. s 


His claims to fame are varied. His contemporaries were 
most struck by his invention of a carriage with sails, a little 
model of which was preserved at Schevenmgen till 1802. The 
carriage itself had been lost long before; but we know that about 
the year 1600 Stevinus, with Prince Maurice of Orange and 
twenty-six others, made use of it on the seashore between 
Scheveningen and Petten, that it was propelled solely by the 
force of the wind, and that it acquired a speed which exceeded 
that of horses. Another idea of Stevinus, for which even Hugo 
Grotius gave him great credit, was his notion of a bygone age 
of wisdom. The goal to be aimed at is the bringing about of a 
second age of wisdom, in which mankind shall have recovered all 
its early knowledge. The fellow-countrymen of Stevinus were 
proud that he wrote in their own dialect, which he thought 
fitted for a universal language, as no other abounded like Dutch 
in monosyllabic radical words. 

Stevinus was the first to show how to model regular and 
semircgular polyhedra by delineating their frames in a plane. 
Stevinus also distinguished stable from unstable equilibrium. 
He proved the law of the equilibrium on an inclined plane. 
He demonstrated before Pierre Varignonlhe resolution of forces, 
which, simple consequence of the law of their composition 
though it is, had not been previously remarked. He discovered 
the hydrostatic paradox that the downward pressure of a liquid 
is independent of the sha.pe of the vessel, and depends only on 
its height and base. He also gave the measure of the pressure 
on any given portion of the side of a vessel. He hnd the ide\ 
of explaining the tides by the attraction of the moon. Stevinus 
seems to be the first who made it an axiom that strongholds 
arc only to be defended by artillery, the defence before his time 
having relied mostly on small firearms. He was the inventor 
of defence by a system of sluices, which proved of the highe.st 
importance for the Netherlands. His plea for the teaching 
of the science of fortification in universities, and the existence 
of such lectures in Leiden, have led to the impression that he 
himself filled this chair; but the belief is erroneous, as Stevinus, 
though living at Leiden, never had direct relations with its 
university. 

Book-keepmg by double entry may have been known to 
Stevinus as clerk at Antwerp either practically or through the 
medium of Hie works of Italian authors like Lucas PaccioH 
and Girolamo Cardan. He, however, was the first to recommend 
the use of impersonal accounts in the national household. He 
practised it for Prince Maurice, and recommended it to Sully, 
the Frendi statesman, 

His greatest success, however. Was a small pamphlet, first 
published in Dutch m 1586, and not exceeding seven pages 
in the French translation. This translation is entitled La Disme 
enseignant factlment expSdier par Nambres Entiers sans rompust 
tons Comptes se rencontraHs aux Affaires des Hommes, Decimal 
fractions had been employed for fhe extraction of square rooti 
some five centuries before his time, but nobody before Stevitius 
established theit^ daily use; and so well aware was he of the 
importance of his innovation that he declared the universal 
introduction nf decimal coinage, measures and weights to be 
only a question of time. Hfe notation is rathet unwieldy. The 
point separaljing the integers from the decimal fractions seems 
to be the inventi w pf Ba,rtholomaeus Pitiscus, in whose trigono- 
metrical t^lcs (1612) it occurs and it was accepted by John 
I<Japier in his logarithihic papers (1.614 1619). Stevinus 

printed little cirefes round the exponents of the different powers 
of one-tenth. For instance, 237-^’^^^ was printed 237 © 5 ® 
-7 ® ^ ©J ahd the fact that Stevinus meant tibose erxirded 
numerals to denote mere exponents is evident from his employ- 
.mg the veiy same ^igA 'for powei^ of algebraic quantities; ^.g. 
9 14 ©ri-6 ©,-5 to denote i4zS+6»- f He does 

not «yen avoid firactionai exponents C* Racine cubiqbe de © 
serait | en circle ”),artd is igaqttint only exponents.' 

on 'OfSio!:' 'edcntJftc suhfedt o c f p > t iei< xsogfapiy, 
afttrenvozny; a 'number ot^ hii| writinp^a were^tniinilatod iiibo 

Lathii by- W.i Soiribttfi. i .Xhfero are .two q^mpiete editioiu in I!;r^ch 
9^}ttf- wqr]w^bdth prih^ed.at Lciflen, one in the other in. 163^ 
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to. .A^bJrt, Girard. See Steichen, Vifi 4 irofsuM d$ Stmn 

.(Brus^s, 1846) ; M. Cantor, GeschiclUe der MaUwmcdik. (M. Ca.) 

flTEWARTu Stuart or SmUAiit^ lihd Bumatn^ of a family 
whi A inherited the Scottish aluJ ultimately the English crown. 
Thoiridesccnt is traced to a Breton immigrant, Alan the son of 
Baald, iniiich Flaald was a brother of Alan, steward (or sene- 
•dml) of Dol in Brittany. This elder Alan, whose name occurs 
Bi : Breton documents before 1080, went on crusade in 1097, 
and was apparently succeed by his brother Flaald, whose 
son, the younger Alan, enjoyed the favour of Henry I., who 
bestowed on him Milcham and its barony in Norfolk, where he 
funded Sporle Priory. By the daughter of Emulf de Hesdin 
(in Picardy), a Domesday baron, he was father of at least three 
sons: Jordan, who succeeded to the family office of steward of 
Dol; William, who inherited Mileham and other estates in Eng- 
land, and who founded the great baronial house of Fitz Alan 
(afterwards earls of Arundel); and Walter, who was made by 
David I. steward (dapif^r) or seneschal of Scotland. The 
Sottish king conferred on Walter various lands in Renfrewshire, 
including Paisley, where he founded the abbey in 1 163. Walter, 
bis godson, third steward, was appointed by Alexander II. 
justicmiy of Scotland, and, dying in 1246, left four sons and three 
daughters. The third son, Walter, obtained by marriage the 
earldom of Menteith, wliich ultimately came by marriage to 
Robert, duke of Albany, son of Robert II. Alexander, fourth 
steward, the eldest son of Walter, third steward, inherited by 
his marriage with Jean, granddaughter of Somerled, the islands 
of Bute and Arran, and on the 2nd of October 1263 led the Scots 
against Haakon IV., king of Norway, at Largs. He had two 
sons, James and John. The latter, who commanded tlie men 
of Bute at the battle of Falkirk in 1298, had seven sonsi (i) 
Sir Alexander, whose grandson George became in i;^9 earl of 
Angus, the title afterwards passing in the female line to the 
'Douglases, and in 1761 to the duke of Hamilton; (2) Sir Alan ol 
Dre^iom, ancestor of the earls and dukes of Lennox, from whom 
Lord Darnley, husband of Queen Mary, and also Lady Arabella 
Stuart, were descended ; (3) Sir Walter,; who obtained the barony 
of Garlics, Wigtownshire, from his uncle John Randolph, earl 
of Moray, and was the ancestor of the earls of Gailloway, younger 
blanches of the family being the Stewarts of Tonder^ie, Wig- 
towsehire, and also those of PhysgiU and Glentnrk in the same 
founty ; (4) Sir James, who fell at Dupplin in 1^32, ancestor of 
the lords of Lorn, on whose descendants were conferred at differ- 
eat periods the earldoms of Athole, Budluui and Traquoir, and 
who were also the progenitors of the Stewarts of Appin, Argyllr 
shire, and of Grandtully, Perthshire ; (5) Sir John, kUled at 
Halidon Hill in 1:333; (6) Sir Hugh, who fought under Edward 
Bruce in IreWd; and (7) Sir Robert of Daldowie, ancestor of 
the Stewarts of Allanton and of Coltness. James Stewart, 
the elder son of Alexander, fourth steward, succeeded his father 
in 1283, and, after distinguishing him.self in the wars of Wallace 
lyad of Bruce, died in 1309. His son Walter, sixth steward, who 
3uu) joint command, with Sir James Douglas of the left wing 
at the battle of Bannockburn, married Marjory, daughter otf 
Robert the Bruce, and during the latter’s absence in Ireland 
was entrusted with the government of the kingdom. He died 
m 132,6, leaving an only sch, who as Robert IL asociided the 
throne of ScoSand in 1371. Sir Alexander Stewart, earl of 
Buchan, fourth son of Robert II., who earned by his ferocity 
the -tiitte of the Wolf of BAdenoch,’* inherited by his wife the 
hoHdonl of Ross, but died without’ legitimate issue, althou^ 
frtmi his ilfegitihiAte offsprin]g were descended the Stewarts >of ! 
Mladrum, of Athole, of Garth, of Urrard and of St Fort. On 
the death of the Wolf of Badenodh ” the earWom of Buch^ . 
passed to his brother Robert, duke of Albany, also carl of Fife 
Jmd e^ of Mentrith, but these earldoms were forfeited on 
^•Oxecution of hia son Murdoch in 1485, the wldom of; Buchan 
agi^;'>however, coming to the house of Stewart in' the person 
of James, Bkdttd son of Sir ' James' Stewj^, the.t)lack^k^ 
bf Thrt/hy Joe^ Joanpit, Widow of filing James Ji, From 
of Albai^v'^^*^ descended the .Stewarts of Ard- 
vpirMi and other fanrfliw of thewlne^n Pesptbs^^ 


the Stuarts of Inchbredt and 'Laithers, Aberdeenshirel Frbia li 
natural son of Robert IL wane descended theSteuart^bMDdtoi84y^ 
Perthshire, and from a natural son of Robert IlI« Jftre'%ha# 
Stewarts d Blaekhall and Greenock^ The direct maM^lkie of 
the royal family terminated with the death of James V. in 1540^ 
whose daugfhter Mary was the first to adopt the spelling ‘*‘Stoaj^^ 
Mary was succeeded in her lifetime in 1567 by her only SOU 
James VL, who through his father Lord Damley was also hhflld 
of the second branch, there being no surviving 'male issue ^Of 
the family from progenitors later than Robert IL In Joines Vi, 
son of James IV. by Margaret, daughter of Hoftty Vlli; 'the 
claims of Margaret’s descendants became mei^ged in'tholSaWtfeh 
line, and on the death of Queen Elizabeth of Engteftd) ^tbi 
last surviving descendant of Henry VIIL, James VI. of SeiOtdand> 
lineally the nearest heir, was proclaimed kmg of £nglaild,^!k 
accordance with the arrangemonts made by Lord Burghli^ 
and Elizabeth’s other advisers. The accession of James, 
howevdr, contrary to the will of Henry VIIL, which favotiMd 
the heirs of his younger sister Mary, wife of Charles Brandon^ 
duke of Suffolk, whose succession would pr(.)bably have marveh' 
lously altered the complexion of both Scottish and En^Bll 
history. As it was, the only result of that will was a tragedy 
initiated by Elizabeth and consummated by Jasnes, In the 
Scottish line the nearest heir after James VI. , both to th;^ Siwttkik 
and English crowns, was Arabella Stuart, only child of Gharles> 
earl of Lennox, younger brother of Lord Damley-'-Ladiy 
Margaret Douglas, the mother of Darnley and his brother, 
having been the daughter of Archibald, sixth earl of Angwsy by 
Margaret of England, queen dowager of James IV. • James 
(L of England) was thus nearest heir by a double descentl, 
Arabella Stuart being next heir by a single descents Oivaccduilt 
of the descent from Hex^ VIL, the jealousy of Elizabeth bud 
already caused her to imprison Arabella’s mother Elioabrtll^ 
daughter of Sir William ^vendlsh, on learning that she > hod 
presumed to marry Lennox. The! 'daughter’s monriagnishe ww 
determined by every possible means to prevents Sfa&objeotfed 
when King James proposed to marry her to Lord Esme Stm^ 
whom he hi^ created duke of Lennox, but when tdfie appalling 
news reached her that Arabella had actually found a iovorri^ 
Edward Seymour, grandson ol Catherine Grey, heireisS' »oi ridie 
Suffolks, she was so deeply alarmed and indignant i that 'ishih 
immediately ordered her imprisonment. This happcDed urma^ 
diately before Elizabeth’s ^ath> after which she obtained ihtir 
release^ Soon after the accession of James a canMpkacy^'odi 
which she was altogether ignorant, was entered into toadvanea 
her to the throne, but this caused no alteration in her trtolnnaiit 
by James, who allowed her a 'mamtcnance af ^Sooia yeoBii Id 
Fel^ary i6jo it was discovered that she was eiigagecLto 
Seymour, and, although she then promised never to marry him 
without the king’s consent, the marriage took place secret^ % 
July following. In consequence of this her Imsband Wab 
the Tower and she was placed m private x^finem^'L 
separated, both succeeded in ^es^ing simukaneoiasly .od' m 
3rd of June z6ji; but, less fortunate tlm her husb$E^; who^gdi 
safe to the Continent, she was captured iii the straits bf 
^and shut up in the Tower of London. Her bqpeless 
deprived her of her reason before her sorrows, were ended ly 
death, on the 27th of September 1615. 

By the usurpation of Cromw0 the Stthufts wirt' exdudi^ 
from the throne from the defeat of Charles I. at^N^by in^rd^ 
until the restoration of his son Quujl^^IL, in 
refers to the opinion of gcnealogi^ that Croniw^ ‘^wak iiiqubife 
ably eith^ the ninth or thC t^th or some pthdrTirHi^QW 
part df haiff a cousin of Charles Stuart,” but: thia Beek^ 
pletrfy exploded by Walter Rye in the, Genealogist^ ( 

Ste wd Genealogy and Cf omwell’a Royal Deseeni,^^ hew 
Tbl. ii. pp. '34-42). On the ddaitn,of Charles II. iasjft 

in brother James, duke of Vork, ^g^d^d tHe 

as Tames Ft. but he sd ahenated the sympa^i^'ofrjth^ 
by^hw unconstitutional iffofU td further , the 
rcligihh that an Inyithtm W^^ jent to the prwa Prtuwgjb 
.com^ to the fescu:ii''oi the lawis ahii’reli^oh of Englffio^ 
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Next to the son of James IL, still an infant under his father’s 
control, Mary, princess of Orange, elder daughter of James IL, 
bad the strongest claim to the crown; but the claims of the prince 
of Orange also, even apart from his marriage, were not very 
remote, since he was the son of Mary, eldest daughter of 
Charles I. The marriage had strengthened the claims of both, and 
they were proclaimed joint sovereigns of England on the 12th 
of Pebruary 1689, Scotland following the example of England 
on the nth of April. They left no issue, and the Act of Settle- 
ment passed in 1701, excluding Roman Catholics from the 
throne, secured the succession to Anne, second daughter of 
James IL, and onher death without issue to the Protestant house 
of Hanover, descended from the princess Elizabeth, daughter 
of James L, wife of Frederick V., count palatine of the Rhine. 
On the death of Anne in 1714, George, elector of Hanover, 
eldest son of Sophi i (youngest child of the princess Elizabeth), 
and Ernest, elector of Brunswick-Liineburg, or Hanover, 
consequently became sovereign of Great Britain and Ireland, 
and, notwithstanding somewhat formidable attempts in behalf 
of the elder Stuart line in 1715 and i 745 » fhe Hanoverian suc- 
cession has remained uninterrupted and has ultimately won 
universal assent. The female issue of James II. ended with the 
death of his daughter. Queen Anne. James, called James IIL 
by the Jacobites and the Old Pretender by the Hanoverians, 
had two sons— Charles Edward, the Young Pretender, who | 
died without legitimate issue in 1780, and Henry Stuart, 
titular duke of York, commonly called Cardinal York, on whose 
death in 1807 the male line of James IL came to an end. Henry 
was also the last descendant in the lineal male line of any of 
the crowned heads of the race, so far as either England or Scot- 
land was concerned. In the female line, however, there are 
among the descendants of James 1 . representatives of the royal 
Stuarts who are senior to the house of Hanover, for Philip, 
duke of Orleans (brother of Louis XIV.), married, as his first 
wife, Henrietta, daughter of Charles L, and, as his second, 
Calotte, granddaughter and heiress of the princess Elizabeth 
(daughter of James L). By the former, through their daughter, 
the queen of Sardinia, he was ancestor, among others, of the 
princess Maria Theresa of Bavaria, who in 1910 was “ heir of 
line of the house of Stuart, her eldest son, Prince Rupert, being 
b«r to the throne of Bavaria; and from his second marriage 
descends the house of Orleans. In addition to those descended 
from these two marriages there are also the descendants of 
Edward, a brother of the electress Sophia. The male repr^ 
sentation of the family, being extinct in the royal lines, is 
claimed by the earls of Galloway and also by the Stewarts of 
CasUemilk, but the claims of both are more than doubtful. 


Siee Sir George Mackenzie, Defence of the Royal Line of Scotland 
(1685), and Antiquity of the Royal Line of Scotland (1686) : Crawfurd, 
Ganeedapeal History of the Royal and Illustrious Family of the Stuarts 
(1710); Duncan Stewart, Genealogical Account of ike Surname of 
Stewart (1739); Andrew Stuart, Genealogical History of the Stuarts 
(1798); Stodart, House of Stuart (privately printed, 1855); An 
Ahstract of the Evidence to Prove that Sir William Stewart of fedworih, 
the Paternal Ancestor of the Present Earl of Galloway, was the Second 
Son of Sir Alexander Stewart of Darnley (1801J ; Riddell, SUwartiana 
(1843); W. Townend, Descendants of the Stuarts (1858); R. W. 
Eyton, History of Shropshire (1858), vol. vii.; Bailey, The Succession 
the English Crown 11879); Skelton, The Royal House of Stuart 
(X890) ; J. H. Round, Studies in Peerage and Family History (1901) ; 
and S, Cowan, The Royal' House of Stuart (1908). The best chart 
peaigt^ of the house is that which was prepared for the Stuart 
Exhibit by W. A. Lindsay. 


STEWAljtTy ALEXAKPER TURNEY (1803-1876), American 
merchant, was bom, of Scotch descent, at Lisburn, near Bel- 
fast, Ireland, on the 12th of October 1803. He studied for the 
ministry for about twg years at Trinity College, Dublin, emi- 
grated to New York in 1823, and in 1825 opened a small dry 
gbbds store. In 1848 he built at the comer of Chambers Street 
Broadway a store which became the wholesale department 
u^bft^the cbmpletion iji 1862 of the large store on Broadway 
l^twceft Ninth and Tenth Streets. The business grew to enor- 
ttibtif pi^ortions for tho^e days, with foreign branches in 
Ibmdbei^ri Bdfast, Gb^go^^ Berlin, Paris and Lyons. Stewart 


was chairman of the commission scilt by the United States tor 
the Paris Exposition of 1867. In 1869 he was appointed 
secretary of the treasury by President U. S. Grant, but the Senate 
refused to confirm the appointment because of im old law 
excluding from the office any one interested in t!he importation 
of merchandise. Grant asked Congress to repeal the law, 
Stewart offered to transfer his business to trustees and to give 
its proceeds while he held office to charitable institutions, but 
the nomination was never confirmed. Stewart sent to Ireland 
a shipload of provisions during the famine of 1846; he manufac- 
tured and sold to the government, at less than the prevailing 
rates, great quantities of cotton cloth for the use of the army 
during the Civil War; he took an active part in the prosecution 
of the “ Tweed Ring ” in New York; he sent a shipload of 
flour to the French sufferers from the Franco-German War, and 
he gave $50,000 to the sufferers from the Chicago fire of 1871. 
In 1869 he bought some 7000 acres on the Hempstead Plain, 
Long Island, New York, and established Garden City for working 
men. The cathedral of the Incarnation (Protestant Episcopal) 
dedicated in 1885, was erected in Garden City by Stewart’s 
widow as a memorial to him. He died in New Y ork on the loth 
of April 1876 ,1 leaving the bulk of his great fortune to his widow, 
Mrs Cornelia (Clinch) Stewart (1802-1886).- His large art 
collection was sold by auction in New York in 1887. 

See William O. Stoddard, ** Alexander Turney Stewart," in Men 
of Business (New York, 1893) ; " A Merchant Prince," in Chambers's 
Journal (1876), vol. liii.; Edward Crapsey, " A Monument of Trade," 
in The Galaxy (1882), vol. ix. ; " Stewart’s," in The Hatton (1882L 
vol. xxxiv. ; " The Story of a Millionaire's Grave," in Charnbers s 
Journal (x888). vol. Ixv. ; and George W. Walling, Recollections of 
a New York Chief of Police (New York, 1887). 

STEWART, BALFOUR (1828-1887), Scottish physicist, was 
born in Edinburgh on the ist of November 1828, and was 
educated at the university of that city.^ The son of a tea 
merchant, he was for some time engaged in business in Leith 
and in Australia, but, returning to his studies of physics at Edin- 
burgh, he became assistant to J. D. Forbes in 1856. Forbes 
was especially interested in questions of heat, meteorology, and 
terrestrial magnetism, and it was to these that Stewart also 
mainly devoted himself. Radiant heat first claimed his atten- 
tion, and by 1858 he had completed his first investigations into 
the subject. These yielded a remarkable extension of Pieire 
Pr^ost’s Law of Exchanges,” and enabled him to establish 
the fact that radiation is not a surface phenomenon, but takes 
place throughout the interior of the radiating body, and that the 
radiative and absorptive powers of a substance must be equal, 
not only for the radiation as a whole, but also for every con- 
stituent of it. In recognition of this work he received in 1868 
the Rumford medal of the Royal Society, into which he had 
been elected six years before. Of . other papers in which he 
dealt with this and kindred branches of physics may be men- 
tioned** Observations with a Rigid Spectroscope,” ” Heating of a 
Disc by Rapid Motion in Vacuo,” Thermal Equilibrium in an 
Enclosure Containing Matter in Visible Motion,” and “ Internal 
Radiation in Uniaxal Crystals.” In 1859 he was appointed 
director of Kew Observatory, and there naturally became 
interested in problems of meteorology and terrestrial magnetism. 
In 1870, the year in which he was very seriously injured in a 
railway accident, he was elected professor of physics at Owens 

1 On the 6th of November 1878 his body was stolen from St Mask's 
churchyard in New York, but recovered in 1881 upon" the p^moat 
of $20,000, and buried in the crypt of the cathedral in Garden 
City. 

B Upon her death she left a small part of her estate to her other 
relatives and her servants, about $4,631,000 to Charles J. Clinch, s 
kinsman, and about $9,262,000 to Judge Henry Hilton (1824-^x899)% 
a business associate of Stewart, had received a l^acv nf 
$1,000,000 from Stewart, and whb managed Mrs Stewart's burinesa 
afiairs liter her husband *8 death. Clinch and Hilton were exeeutdrs, 
and it was understood that Hilton should complete the cathedral at 
Garden City and endow schools there, A nephew of Mrs Stf^wart in 
1887 sued to break the will on the grojind that Hiltpn 
influenced her; the case was compromised out of court in tSgO and 
Mrs Stewart's rdatives received more of her estate than *theyVtkiId 
have got under the terms Of the testament 
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Jlianche^er^ luid retained that chair un^ his deaths which 
happened near Drogheda^ in Irehuid, on the {9th of D^ember 
1687. He was the author of several successful textbooks 
of science^ and also of the article on Terrestrial Magnetism 
in the ninth edition of this Encyclopaedia, in conjunction 
with Professor P. G. Tait he wrote The Unseen Universe, at 
first published anon)rmously, which was intended to combat the 
common notion of the incompatibility of science and religion. 

STEWART, CHARLES (1778-1869), American naval officer, 
was born at Philadelphia, Pennsylvania, on the 38th of July 
I77<i, of poor Irish parents. At the age of thirteen he shipped 
as cabin boy on a merchant vessel, and soon commanded a 
ship in the India trade. He entered the United States navy in 
March 1798 as lieutenant on the frigate United States,” and 
in 1800, when in command of the “Experiment,” took the 
French privateers “ Deux Amis” and “ Diane.” In 1802-4 he 
served against Tripoli, first as executive officer of the “ Constel- 
lation ” and then as commander of the “ Siren.” In 1806 he 
became a captain. From 1808 to 1812 he was in the merchant 
service, but on the outbreak of hostilities against Great Britain 
returned to the navy, and with Commander William Bainbridge 
is said to have persuaded President Madison to send the navy 
to sea instead of using it only for harbour defence. Placed in 
the I'ommand of the “ Constellation,” he was closely blockaded 
at Norfolk, Virginia. In 1813 he was placed in command of the 
“ Constitution,” and in February 1815 captured the “ Cyane ” 
and the “ Levant,” though the “ levant ” was retaken. Later he 
commanded the Mediterranean squadron, the Pacific squadron, 
the home squadron and the Philadelphia navy yard. He was 
retired in 1855, and became rear-admiral on the retired list in 
1862. He died in Bordentown, New Jersey, on the 6th of 
November 1869. His daughter, Delia Tudor, married, in 1834, 
Jolm Henry Parnell, and became the mother of the Irish 
leader, Charles Stewart Parnell, 

STEWART, SIR DOHALD MARTIM (1824-1900), British 
field marshal, son of Robert Stewart of Forres, Elginshire, was 
bom at Mount Pleasant, near Forres, on the xst of March 1824. 
Educated at schools at Findhom, Dufftown and Elgin, and at 
Aberdeen University, he entered the Bengal army in 1840, and 
served in 1854 and 1855 ^^0 frontier expeditions against the 

Mohmands, and Afridis Aka and Bari Khel (medal and clasp). 
In the Indian Mutiny in 1857 Stewart, after a famous ride from 
Agra to Delhi with despatches, served on the staff at the siege 
and capture of Delhi and of Lucknow, and afterwards through 
the campaign in Rohilkhand (meded and two clasps, and brevet- 
major and lieutenant-colonel). For nine years he was assistant 
and deputy-adjutant-general of the Ben^ army, commanded 
the Bengal brigade in the Abyssinian expedition in 1867 (medal 
and C.B.), and became a major-general in 1868. He reorganized 
the penal settlement of the Andaman Islands, where he was 
commandant when Lord Mayo was assassinated, and, after 
holding the Lahore command, was promoted lieutenant-general 
in 1877, and commanded the Kandahar field force in the Afghan 
War in 1878 (K.C.B. and thanks of parliament). In 1880 he 
made a difficult march from Kandahar to Kabul, fighting on the 
way the battles of Ahmed Khel and Urzu, and held supreme 
military and civil command in northern Afghanistan. On 
hearing of the Maiwand disaster, he despatched Sir Frederick 
Roberts with a division on his oelebnuted march from Ksbd to 
'Kandahar, and himself led. the rest, of the army back to India 
by the Khybcr Pasb (medal with dasp^ G.C.B C J.E., baronetcy, 
and thanks of parliament). Promoted general in 1881, he 
was for five years commands -in-chipf in India, and afterwar^ 
member of the council of the- secretary of state for India 
his death. He was made G.C.S.L in 1885, promoted to^ field 
marshal in 1894, and appointed governor of Chelsea 'Hospital 
in 1895. He died at Algiers on the a6th of March *900. 

. See Gi R. Elsmic, Sir Dmeld Stewart (1903)- 
SnWART, 0UOALD (1753^828), Scottish phikiBOThCT> was 
bom in Edinburgh on the aand of November 1753. His fattier, 
Maib^w Stewait'(r7i»3-*ty85)ri^ prdesaor of MttutmaticB m 
the university of Edinburgh ^iya?**^??®)* Stewart was 


educated' in Edinburgh the high adiohl'ahd univ^l^, 
where he read mathematics and moral philosophy etoder Adhm 
B^erguson. In 1771, in the hope 6! gaming a Sneh^exh^itibn 
and proceeding to Oxford to study for the English Chur^, he 
went to Glasgow, where he attended the classes of Thbnias Reid. 
While he owed to Reid all his theory of morality, he rephid the 
debt by giving to Reid’s views the advantage of his adiiiirable 
style and academic eloquence. In Glasgow Stewart boarded ‘itt 
the same house with Archibald Alison, author of the Essa^ &n 
Taste, and a lasting friendship sprang up between them. After a 
single session in Glasgow, Dugald Stewart, at the age of nineteen, 
was summoned by his father, whose health was beginning to 
fail, to conduct the mathematical classes in the university of 
Edinburgh. After acting three years as his father's substitute 
he was elected professor of mathematics in conjunction ' with 
him in 1775. Three years later Adam Ferguson was appbmted 
secretary to the commissioners sent out to the American colonies, 
and at his urgent request Stewart lectured as his substitute. Thus 
during the session 177&-1779, in addition to his mathematiottl 
work, he delivered an original course of lectures on morals. 
In 1783 he married Helen Bannatyne, who died in 1787, leaving 
an only son, Colonel Matthew Stewart. In 1785 he succeed^ 
Ferguson in the chair of moral philosophy, wliich he filled for a 
quarter of a century and made a centre of intellectual and moral 
influence. Young men were attracted by his reputation^rom 
England, and even from the Continent and America. Among 
his pupils were Sir Walter Scott, Jeffrey, Cockbum, Francis 
Homer, Sydney Smith, Lord Brougham, Dr Thomas Brown, 
James Mill, Sir James Mackintosh and Sir Archibald Alison* 
The course on moral philosophy embraced, besides ethics proper, 
lectures on political philosophy or the theory of government, and 
from x8oo onwards a separate course of lectures was delivered 
on political economy, then idmost unknown as a science to the 
general public. Stewart’s enlightened political teaching was 
sufficient, in the times of reaction succeeding the French Revolu- 
tion, to draw upon him the undeserved suspicion of disaffection 
to the constitution. The summers of 1788 and 1789 he spent In 
France, where he met Suard, Deg^rando, Raynal, and kamed 
to sympathize with the revolutionary xnovement 
In 1790 Stewart married a second time. Miss Cranstodii, 
who became his wife, was a lady of birth and accomplishments, 
and he was in the habit of submitttng to her criticism whatever 
he wrote. A son and a daughter were the issub of this marriage^ 
The death of the former in 1809 was a severe blow to his fattier, 
and was the immediate cause of his retirement from the active 
duties of his chair. Before that, however, Stewart had nbt been 
idle as an author. As a student in Glasgow be wrote an essay on 
Dreaming. In 1 793 he published the fint volume cl the Elemewte 
af the Philosophy af Ae Hwnan Mind; the second vdtume 
appeared in 1814, and the thiid not till 1837. In 1.793 he 
printed a textbook, OulUnes af Moral Philosophy, which went 
through many editions ; and in the same year he .read jbefote 
the Royal Society of Edinburgh his account of the lUfe wHS 
Wniif^s of Adam Smith, Sixmlar memoirs of Robertson ttie 
historian of Reid were afterwards read before the same body 
and appear in his published works. In 1805 Stewatt puhtished 
pamphlets defending Mr (afterwards Sir John) Leslm agaii^ 
the charges of unorthod^ made by the presbytery of iEdsn- 
burgh. ' In s8o6 be receiv^ in. lieu of a pension the nominal 
office of the writership of the EUnbuergk Gaaette, with a salary iff 
l$00i When the sh^ of hb son’s death inoepwitated mm 
from lecturing during the sessbn.'of 1809-^1810, his place was 
taken, athb own request, by Dr Thomas. Brown, who in i8ro 
was appointed conjoint professor. On the death of Brown in 
x8ao ’ Stewart retir^ alt^ether from the professorship, 
was conferred upon John Wilson, better known as ’^Chrbtopher 
Noxth.^’ From 1809 onwairdi Stewart lived mainly at JSmdl 
House, Linlithgowshire, which wat placed at his di^K^ 
by the duke of Hamilton. In x&xo appeased ittm 
EituySf in 2814 the second vbluma;«l. !ttie 
the ffnt put and in s^i .ttw second part bi ^e ^Disaettw- 
tion.^' written lor the EnoyeiopaodiAi Jmamim SOpplemcnC^’ 
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<satitt«4 A:iGte»ewA tlie Proge^s^ of itonphysioal, 

^thica)^ 9 x 4 Politioai Philosophy since the Reviyel of letters/’ 
la xix2 .hi? was struck with paralysis^) but recovered a fair 
degnee pf hpalth^ sufficient to enable him to resume his studies. 
In, rSi7 be pubUshed the third volume of the Elements, and 
in ^SaS, a fewr weeks befo^ his death, The Philosophy of the 
Aefioe md Moral Powers. He died in Edinburgh on the 
rith of June i8a8. A monument to his memory was erected 
QXL Caltpn Hill. 

.St^axt's philosophical views are mainly the reproduction 
of his master Keid (for his ethical views see Ethics)* 
upheld Keid’s p^chological method and expounded the 

cpmmon-sense ” doctrine, which was attacked by the two 
MiOa. Unconsciously, however, he fell away from the pure 
Scottish tradition and made concessions both to moderate 
lempiricism and to the French ideologists (Laromigui^re, CabanLs 
and Hestutt de Tracy). It is important to notice the energy' 
of Ins declaration against the argument of ontology, and also 
lagainst Condillac’s sensationalism. Kant, he confessed, he 
could not understand. Perhaps his most valuable and 
original work is his theory of taste in the Philosophicol Essays. 
But his reputation rests rather on his inspiring eloquence and 
the beauty of his style than on original work. 

StewftTt’s 'works were edited in n vols. (1854-1858) by Sir William 
^millpn and completed with a memoir by John Veitch. Matthew 
‘Stewart (his eldest son) wrote a life in Annual Biography and Obituary 
frSip)^ rOTii'blishcd ^vatcly in 1838. For his philosophy see 
MeCosh, Scottish Phitosophy (1875), to. I'62-I73; A. Bain, Mental 
Smn04. pp» ao6, 313 and app. 29, 65, 88, 89: Moral Science, pp. 639 
Sir X. Sh^hen, Engksk Thought in the XVI 1 1 th Century . 

STBWABT, SIR HERBERT (1845^1885), British soldier, 
^eldest son of the Rev. Edward SteWt, was bom on the 50th of 

J une 1843 at Sparsholt, Hampshire. He was educated at 
Wndioster and entered the army in 1863. After serving in 
india with his regiment (37111 Foot) he returned to England 
in 1B73, having exchanged into the 3rd Dragoon Guards. In 
7 he entered the staff college and also the inner Temple. In 
167S he was sent out to South Africa, served iu the Zulu War 
arid against. Sikukuni. As chidf. staff ofHoer under Sir G. 
Pomeroy Colley he was present at Majuba (Feb. z88i), 
where ^ was made prisoner by a Boer patrol and detained 
until the end of March. Ih August i8Bs he was placed on the 
'Staff bf the cavalry division in Egypt. After Tehel-Kebir 
13, 1882) he headed a brilliant advance upon Cairo, and 
tocdt .poibe8sien )of the town and citadeL He was three times 
nuntianed hi despatdies, and made a brevet^oolonel, C 3 ., and 
aide-de^amp to the queen. In .January 1884 he was >sent to 
Suakmin command of the cavalry imder Gerald Graham, and 
took part as brigadier in the acticniu; fitim £1 Teb to the advance 
im >Tamaneb. His services were retogmzed by the honour of 
£.CJI.,and he was assistant adjutarit and QAl.G. in dw aoutiir 
fiistem ^fistrict in England from April tb September 1884^ : He 
then < joined the expeffition for the relief of Khartum^ and in 
Seceipber^ when news from Gordon decided Lord Wolseley to 
lend a icolunm across (the desert o£ Metemma’, Stewart was 
entrusted with the command. On the x6th of January 1885, 
9 m found the enemy in . force near the wells of Abu ^ea, and 
Ivilliizitly repulsed' their fibrce charge oh the following morning, 
lidssting the wdunded Under guard, the* oolmnn movA forward 
bnihezSth through, busby ’COuntry^towanlsMetemmai 2311^.0^^ 
Meomhile the enemy confanued their attaeksjindnn’ the mornr 
ing dl the 19th SteitaEt was wounded aind obliged to hand om 
the coitnband to Sir CharleiS'Wiisons He iangered^^for nearly a 
month, living long enough to hear of his prometion to the rank 
lof nuq^general for distinguished service m the fields’’ He 
died >on, ^e way back irom Kbaitusni to IKorti on the 26th of 
fEebruaiy, and was buried near thS' wells of Jakdul« < In the, 
itekgram reporting his death Lord. ^^seky summed .up: his i 
tha^mter and calf(MT^ill the words i^* No 'braver sdldier or mdse i 
Iwa iifLntl eader df men^gwer were the Qiadnlanuiiorm/^ 

I jnttVARf, Ik (? JAIIR8), iiif/BiBdtjl^eis(^ 11590), Soottifh 
wevse wkiter^ is known laa>1be ttandatoriof^Ariostu’s 
{'biMfoi ; iTbe workk anValMfidgiia^ m twiSlvetcantiwand has 


{the historical miteoest of having pneoeded Slr John Hmis^g^ll 
:taranalatiDn (1392). The v(dumid containing this version and 
other p^ms (of indifferent quality), is preserved in the Advo- 
cates’ Library, Edinburgh. It bears the title Ane Abbregemeni 
of Roland Fvriovs, ieandait ovt of Aroist: tQgiiher vi 3 i sym 
Rapsodies of the Avtkor*s ycvthfvll breme, and last ane Schersing 
offt of trew FeEcitie.; composit in Scotis .nteiier .be ]. Stewart ^ 
Baldytmeis. This MS. appears to be the original which was 
ont^ in the possession of James VI. Extracts are printed in 
Irving’s History of Scoiish Poetry (1861). 

STEWART, lOHN (1749-1822), British traveller, was bom 
in London of humble parentage. After an unruly career at 
school he entered the service of the East India Company at 
Madras in 1763, but he threw up his position about two years 
later and became interpreter to Hyder Ali, afterwards serving 
as a general in his army; subsequently he served the nabob of 
Arcot, whose chief minister he became. Having enriched 
himself in this capacity., he began a series of travels through 
India, Persia, Ethiopia and Abyssinia, which earned liim thie 
nickname of “ Walking Stewart.” About 1783 he returned to 
Europe, where he cut a curious figure by wearing Armenian dress. 
He crossed over to America in 1791 and had various adventures, 
but soon came back to Europe, and made the acquaintance 
of Wordsworth in Paris and later of De Quincey in Bath. Be- 
coming short of money, he again went to America, where he 
supported himself by lecturing. Having returned to Europe, 
Stewart’s fortunes began to mend. In 1813 a claim he had made 
against the nabob of Arcot was settled by the East India Com- 
pany for j£io,ooo, and he took rooms in London and settled 
down to enjoy life, airing hi& opinions on literature and art. 
He died on the 20th of February 1822. De Quincey (see 
Collected Writings, 1890, voi. iii.) gives various particulaus 
of him. 

STEWART, JULIUS L. (18515--' )f American artist, was 
bom at ' Philadelphia "bn lAM dth^’cd )8kptember 1855. His 
father, Williairl Hood Stewart, was a distinguished collector of 
the fine arts, an early jiatron of Fortuny and the Barbizon 
.furtists, and . lived in Paris 1 during the latter part of his lift. 
The son was a pupil of J. L. Gi6^me, at the licole des Beaitoc 
Arts, and of Raymondo de Madrazo. Among his principal 
wuntings are ** The Hunt BaU,*’ Essex Club, Newark, Ntw 
Jersey; ‘‘Full Speed,” in James Gordon Bennett’s coltection; 
“ Five o’clock Tea,” and ‘‘ Court in Cairo^V 

8TBWART, WILLIAM (c. i48tMr. 11550), Sioottish poet and 
j translator, descendant of one of the illegitimate sons of Alexander 
I Stewart, earl of Buchan, the;“ Wolf of ^denoch,” was a member 
of the university of St Andrews,. He was in orders, ,and >a 
ihanger-on at the court of James V. The last entry of the pay- 
ment of a pension of £40 appears in the accounts of 1541. He 
was kno^vn as a p^t in his own day : Lyndsay and Rollawd 
refer to hiiiu Portions of his mixter verse are preserved in the 
Bannatyne and Maitland Folio MSS. His chid work ; is it 
metrical translation of Hector History, in obedience to 

the command of James V., who .entrusted Bellcnden with its 
translation into Scots prose. 

Stewart's version yttaaaned in< MS. till 1858. when it was edited by 
W. Turnbull ior the » Rolls Series f' (3 vols.). The MS. is now/ in 
the Ubrofy of the u^veivaty of 

STEWART, 18 IR WBAIAM (c. 1605), ScotCidh 

politician, began life as* ^a^^ldioi' ‘pi Netherlands; whete 
he became a ^cdloiibl ahd ezitetod irito communications with 
•Lord Bnrghley on toeipitogiies^ of affairs. In the year i58a'9ie 
^ais 'in Scotland,^ where James "VLwiade him captain^ of ^his 
guard. Having visitod the Snglish^cOUitt in the king’s inteveit 
'in 1583; Stewaat helped * to ‘frie^ ^0*™ William Ruthved, 
eerl of>Gowri6, and to vestori >James Sliewart, earl of Ama, 
to power; he was made comibilkr and for a time 

assisted Arran to govern^ ^'SketllEiiid. > In 1584 he captured 
4hiwiw<at^0deei . ‘ to tsSs^heandAitahrilostcthe^pde^ 
Stowdrt Denmark ’ihd irancertoi sechrt ecrands iforrtlUe 

a He!Cainnlandied>tlniiships,which^ 

Aime; irhm iDenidarki kt 11590; 'and ' thh iameyear waa sebt 
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onanttOljassytotheGdsnimpr^ Twice 'heiwentoninkaions 
to the 'Netheriands, tod to 1594 he was knighted and pw® 
lands at Boiifton. He died bfcfpre 1606. IBs only son, Fredoi* 

U. 1590-16*5), who was created' a peer as Lord Rttenweert in 
1609, died childless in Lleceinber i 635 > 

Sir William Stewart of Houston is often confused with Sir William 
Stewart of Monkton (d. '1588), a brother of James Stewart, earl of 
Anan who was killed in a dRht in Edinburgh in July 1 j88, andialso 
with ^ William Stewart of Caverstoun. 

8 TBWART 01 I, a municipal and police burgh, in the Cunning 
hanwdistrict of Ayrshire, Scotland. Pop. (1901), *858. It is 
Htuated on Annick Water, 19 m. S.W. of Gla^ow by the 
Glasgow & South-Western railway. Th town hes m a ftoe 
agricultural district, famed for its dairy produce. Two cattk 
and two horse fairs are held yearly; at the October cattle fa» 
there is the largest show of Ayrshire dairy stock in Scotlaito. 
About * m. north by west is Dunlop (pop. 473), which gave its 
name to a cheese that at one time commanded a large market. 

OTEYH, MARTINOS THBOHIS (1857- ), last presidenl 

of the Orange Free State, was bom at Winburg in that state 
on the and of October 1857. He was a student m Holland and 
later in England at the Inner Temple, and was caUed to the 
English bar in November 1884. After his return to South Africa 
he practised as a barrister at Bloemfontein, and in 1889 was 
appointed state attorney of the Free State. A few months 
afterwards he became second puisne judge, and in 1893 first 
puisne judge of the high court. His decisions won him a 
reputation for ability and sound judgment. In 1895, upon the 
resignation of President F. W. Reitz, Steyn was the candidate 
of the pan-Dutch party for the vacant post. The election 
resulted (Februarv 1896) to a decisive victory for Steyn. M 
president he linked the fortunes of his state with those of the 
Transvaal, a policy which led to the extinction of the rqwblK. 
After the ixxiupation of Bloemfontein by Lord Roberta Steyn 
•wandered about South Africa, offiying on a semblance of 
government, and on occasion taking charge of mihtary cip^tiofls. 
More than once he narrowly escaped capture. Regarded as one 
of the most irreconcilable bf the Boer leaders, he t^k p^, 
however, in the preliminary peace negotiations at Kleraao^ 
in April 190*, but was prevented by illness frOm signing tM 
instrument of surrender at Pretoria on the 31st of May. At 
that date he was suffering from locomotor atwy, brought m 
by his constant exwtions; and to the July following he stood for 
Europe, where he remained unttt the autumn <rf 1904; He then 
took the oath of toegiance to the British crown, and retihn^ 
to South Africa partitoy restored to health resumto an active 
participation in politics. In *908-1909 he was vice-j^lidmt 
of the Qoser Union Convention, where he was distingitohed for 
his statesmanlike and cOncilmtory attitude, while mamtaimiig 

the rights of the Dutch community. 

STBYNINO, a small market town m the raid parl^entary 
division of Sussex, England, loj m. W.N.W. of Bnghwn ^ 
the London Brighton & South Coast railway. Pop. (1901), 
1705. The churdi of St Andrew retains a v^ fine aeri« 
of Norman pier-arches to the nave. Sme pictur^ue Old 
houses remain in the town. Brewn^. tod the manufac^ of 

^’^iSe^l^toOT^Moh of Steytong (Stoeningas, Stotoifigtira, 
Staninges, Stenyges, Stenyng) mentioned m Domwday is attri- 
buted to St Cuthmaiij who is.s^Jw^ye settled hwe befme the; 
9th century,. 8^ 

The later its harbqut..r .Alfred 

beoull^S^Sg to, his itephew, but tovertto 

aaHt wttimntad hy Bdwai?di.<he CbldfoW' to the 

icth century. By rdSffg toy mn g was a thriving p^. It had 
a suaibet: a mint tod two 4hijwhe8,,w4 th«. bortogh.wntainto 
The decay of the town began in the 14th centuty 


I inc tuwii ,, 

oWtogto thoseajtod it i^vtoanoth gbbwm 

the subniwsioti Of ‘its prioiyby’ Hairy 
tfr^nttfd^toth^ abbey df SioAi which held h until ^ssldution. 


evidence ithat the town iteai goiremed by a baUiff elected aanu^ 
in the borongh-couct/ Steyning returned two rqjresentdtives 
to 'parliament from 1298 until it' was^ disfranchised in 1833^ In 
thd 14th century the abbot of Fdcamp held weekly markets in 
the borough on Wednesdays and Saturdays, and fairs 
Nativity of the Virgin and the Feast of St Michael, by pretca^ 
tivc right. The present market day is Wednesday, for atodt, 
and a cattle fair is held on the nth of October. 

STEYR, or Steibr, a town in Upper Austria, 28 m. S.K of 
Linz by rail. Pop. (1900), 17,59a. It is situated at the confluence 
of the Steyr with the Enns, and on an eminence rises the castle 
of the princes of Lamberg, dating from the loth century. The 
parish church is in Gothic style and was built in i 443 *“^‘S*^* 
Steyr is the chief centre of the steel and iron industry of Upper 
Austria. The rifle factory, founded in 1830 by Tosef Wemdt 
is the largest in Austria, and since 1882 it has added the mamt- 
facture of bicycles and electrical plant. It is the birthplace a£ 
the poet Alois Blumauer (1755-1798). Steyr was founded at tfate 
end of the loth century and was the capital of a countship, first 
belonging to Styria, but annexed to Austria in 1192. 

STIBNITE, a mineral consisting of antimony sulphide, iSb^i, 
occurring as bladcd or acicular orthorhombic crystals; an 
important ore of antimony. It was mentioned by Dioscorides 
and Pliny under the names stimmi, stiH and plitycphtfiaimcn 
{TrkaTvQtpOaXiJiov); the last name refers to the use whiclPthe 
ancients made of the powd^ed mineral for darkening t^ eye- 
brows to increase the. apparent size of the eyw. Antimonilie 
is a name in common use for this species. The crystals mte 
prismatic in habit, deeply furrowed longitudinally, and us^ty 
terminated by acute pyramidal planes. There is a 
cleavage (010) parallel to the length of the crystals, and the 
basal plane (001) is a plane of gliding; the latter gives Tiee to very 
characteristic transverse striations or nicks oh the 
surfaces of crystals which have been bent. The coloitf is 
grey, and the lustre metallic and brilliant : crystals becomc.auU 
on prolonged exposure to light. Cleavage flakes of extreme 
thinness transmit a small amount of red^ light, but ar^^ore 
transparent for heat rays. The mineral is quite soft 
and.has a specific gravity of 4*4 Stibnite occurs with. quarU^ ip 
beds and veins in gneisses and schists, or with blende, galena, &eii, 
in metaHiferous veins. Magnificent groups of brilliant crystals, 
up to 20 in. in length, are abundant in the extensive ap^ 
mony mine of Ichinokawa^ province of lyo, Japan. I-arge, ^ 
dull, -crystals haYe also been found at Lubilhac in HautenLpve, 
France. Prismatic and acicular crystals, often pcnetratl^ 
tabular crystals of barytes, are common at Fel^n&nya nwcr 
Magy-BAnya and Kremnita ia Hungary. , (UJ. Wr. 

8 T 1 CH 0 HETRY, a term applied properly to the moasucemeEt 
(futraw) of ancient tesfts by crTixo^(lit. "rows^^or^ei^sW;®^^ 
toed standard lepgth. It Was the custoth of tne„Giefel^ 
Romans to estimate tbrir literary works by m^ipd 

lines. In poettical works the ntunber 'of metrical - verses^ im 
computijd; in prose wotks a standwd line had to be 
no two, scribes wpidd hatuWlIy .write of the saji^ltM^. 
On the authority of Galen, (de Plaat* Uipp* af, -Pfe- 
learn that the unit of measurement among Greeks 'WaSiMic 
average Homeric line, consisting of about ' 36 
syllables, the lines so tuAo^uWd^e 'called 
practice of thus computing tlm length of a work can pe 
back to the 4tb century^BwC. in the boost of TheopDmpuaiWilt 
he had written more hfyf than any dthet writer. The numl^ 
of such crvfvw or contained in a papyrus roll was teeURied 
at the end the work; and At the end; of .a large workextendiag 

to several polls the grand total was given.^ The object ofiauflii 
stichometricol calcu»tieiis was a commercial one, vizi to WW 
the pay of the scribe and the maritet value of the MSi . WOh 
machos, when he drowiup hik *catabgue of the MemsMjm 
libraries in1he:3rd century re^tered the total 
m^dtiymkJ Akhooghheisfsaetollykudedfor-^ 
iecordihg thb numbeiw and sdtoiigon exampletoAttwha ahopld 
foBowrhlm, it has bten-suggested that this veiv octWas^ewtoe 
jd§ jthtir general disoppeapaace from MSSl; ibr? that, Whan :J«s 
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4tmt09 were published, scribes evidently thought it ww 
needless to repeat what could be found there; and thus it is 
that so few MSS. have descended to us which are marked in this 
-way. A more natural reason for the scarcity of such details is 
that scribes and booksellers suppressed them in order to impose 
upon their customers. 

The application of the system to Latin MSS. was fully recog- 
nized. 'Hie unit of measurement was the average Virgilian line. 
This is recorded in an interesting memorandum written in 
the 4th centur\’, found in a MS. in the Phillipps Library at 
Cheltenham, containing a computation of the ortxot in the 
books of the Bible and the works of Cyprian. The writer states 
that in the city of Rome it had become the practice not to record 
the number of verses in the MSS., and that elsewhere also, for 
greed of gain, the numbers were suppressed. Therefore he has 
made a ailculation of the contents of the text under his hand 
and baa appended to the several books the number of Virgilian 
hexameters which would represent its length. The rate of pay 
of the scribes in Diocletian’s reign was fixed by his edict de 
pretiis rerum venal ium at 25 denarii for 100 oTtxot in siting of 
the first quality, and at 20 denarii for the second quality; what 
the difference was between the two qualities does not appear. 


The syRlem of measurement described above lias been called 
** total Btichometry/' in distinction from ‘‘ partial stichometry/' 
which was the calculation and marking off in the i^rgins of the 
trrixoi from point to point, just as we mark off the lines in a poem 
at convenient intervals and number the verses of the chapters of 
the Bible. This method was for convenience of literary reference. 
Instances of such “ partial stichometry " are not very numerous 
among existing MSS., but they are sufficient to show that the system 
was in vogue. In the Bankes Homer in the British Museum the 
verses are numbered in the margin by hundreds, and the same 
practice was followed in other Homeric papyri. In the Ambrosian 
f^ntateuch of the 5th century at Milan the book of Deuteronomy 
is likewise numbered at every hundredth crlxos^ Euthalius, a deacon 
of Alexandria of the 5th century, marked the arlx»i of the Pauline 
epistles by fifties. In the Codex Urbinus of Isocrates, and in the 
Clarke Plato of a.d. 888, at Oxford, there are indications of partial 
stichometry. ... 

There was also in use in biblical texts and xn rhetorxcal works a 
stichometrical system different from that described above, in which 
the otIyo*. ^ have seen, were lines of measurement or space- 
lines. This other system, wliich is more coiToctly entitled colometry 
(see Manuscript), consisted in the division or breaking up of the 
text into short sentences or lines according to the sense, with a view 
to a better understanding ot the meaning and a better delivery in 
public reading. The Psalms, Proverbs and other poetical books 
#ere anciently thus written, and hence received the title of /Bf/SXot 
attjdfipM, or (mx'npnl; and it was on the same plan that St Jerome 
wrote, first the books of the prophets, and subsequently all the Bible 
of his version, per cola et commata “ quod in Demosthene et Tullio 
solet fieri.** In the Greek Testament sdso Euthalius, in the 5th 
century, introduced the method 6t writing as he termed 

it, into the Pauline and Catholk epistles and the Acts. The sur- 
iviving MSS* which contain t^$exX written in short sentences show 
by the diversity of the latter Atot the rhythmical sentences or lines 
6f sense were differentlv pafitnatcd by different writers; but the 
original arrangement Is thought to be represented in 

the Codex Amiatmus alhlPkorexice, and that of Euthalius in the Codex 
iClaromontanus With regard to St Jerome's refeience to 

the division pet>^a ei commeda of the xhetpncal works of Demos- 
thenes and Qcero. it should be noticed that there are still in exis- 
tence MSS. of works of ^he latter in which thfe text is thus written, 
one of them Iteing a volume of the Tustmlems and the De senectule 
in the BifaUothd^e Nationale at Paris. The same arrangement of 
text of the orations pf peinpsthenes is also mentioned by the 
iSe^oficians of the 5th and subsequent centuries. 

' A&THorities. — C. Graux in Revue de phiMogie (1878), ii. 971 T. 
Keniineea in Hermes^ xxi. 142; W. Sanday in Siudia biblioa (1891), 
iii* ew J. Rendol Harris, Stichometry (E. M. T.) 

’ >'8TlCi% a game played in an enclosed court, taking its name 
from “ sphftiristikd,’^ the parent of lawn-tennis. The implements 
are an ordUiary lawn-tpnnis racket and lawn-tennis balls not 
covered with .flannel. The walls of the court may made of 
-wood, ocment orbrick to the height of 9 or 10 ft., with netting 
i^ve^unless the court is roofed— to prevent the balls from going 
cptit : the floor may be of wood, cement or asphalt, perfect accuracy 
dot being essential;- rj*pie dimensions Of the court ore 78 ft. by 
07 ft; it is bisected longitudinally by a painted line, laterally 
by a net-.g ft. 6 in. high; above which is stretched a tape 8 ft. 
from the ground. eadi of the comers a p-ft, square (the 


** service ” court) is painted, and x8 ft. from each back wall 
lines (*' service ” lines) are drawn across the breadth of the court 
The rules are similar to those of lawn-tennis, except that a ball 
can only be out of court ” if it is struck over the walls. 

STICK-INSECT, the name given to cert|;in orthopterous 
insects of the family Phasmidae, of extremely variable form and 
size, and deriving their name from a resemblance to the branches 
and twigs of the trees in which tliey live and feed. The resem- 
blance is produced by the great length and slenderness of the 
body and legs. Protection is afforded to some spedcs, like 
Heteropteryx grayi from Borneo, by sharp thornlike spines. 
The anterior wings, when present, are always small; but the 
posterior wings are sometimes of large size and very beautifully 
coloured . The colouring, however, is only visible when the wings 
are expanded and in use. Many species arc wingless at all ages. 
As in the leaf-insects, to which the stick-insects are dosely 
allied, the egg-cascs are very similar to seeds. Stick-insects are 
intolerant ol cold, and attain their largest size and greatest pro- 
fusion of species in the tropics, one West African species, Palophus 
centaur us, reaching a length of 9 in. Species of small size are 
found in southern Europe, one belonging to the genus Bacillus 
advancing as far north as the middle of France. 

STICKLEBACK the name applied to a group of small fishes 
(Gastrosteus) which inhabit the fresh and brackish waters as 
well as the coasts of the temperate zone of the northern hemi- 
sphere. As far as the European kinds are concerned, all may 
be met with in the brackish water of certain littoral districts. 
The majority have a compressed well-proportioned body, which 
in the marine species is of a more elongate form, leading to the 
allied group of flute-mouths (Fistulariidae), which are, in fact, 
gigantic marine sticklebacks. Their mouth is of moderate width, 
oblique, and armed with small but firmly set teeth. The head 
is almost entirely protected by hard bone; even the cheeks are 
cuirassed by the dilated infraorbital bones. There are no 
scales developed on any part of the body, but a scries of hard 
and large scutes protects a greater or lesser portion of the .sides. 
The first dorsal fin and the ventrals axe transformed into pointed 
formidable spines, and joined to firm bony plates of the endo- 
skeleton. With regard to the degree in which this armature is 
developed, not only do the species differ from each other, but 
almost every species shows an extraordinary amount of vuia- 
tion. About ten kinds may be taken to be specifically distinct. 

So far as is known at present, all sticklebadcs construct a nest 
for the reception of the spawn, which is jetdously guarded 
by the male until the young are hatched, which event takes 
place in from ten to eighteen days after oviposition. He 
also protects them for the first few days of their e»stencc. 

Sticklebacks are short-lived animals; they are said to reax^h an 
age of only three or four years; yet their short life, at least that 
of the males, is full of excitement. . During the first year of their 
existence, before the breeding season beginS) they live in small 
companies in still pools or gently flowing brooks. But with ^e 
return of the warmer season each male selects a tciritoty, which 
he fiercely defends against all comers, especially against intruders 
of his own species and sex, and to which he invites all females, 
until the nest is filled with ova. At this period he also assumes a 
bridal dress, painted with blue and red tints. The eggs are of 
comparatively large size, one female depositing from 50 to 1004 



Gastrosteus aculeatusivex. noodbot^UCensis/Thxoo-^Spiatd Sticklebadc. 
Of the species known not one has SO wide a geographical range, 

and has so well been studied, as. the common British throe- 
spined stickleback {Gasifosteus aciilitttus), , It is found -eyoty" 
where in northern and central Euinpej northtm Asia, and North 
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America. The devel^ment of its scutes and spines varies 
exceedingly, and specimens may be found without any lateral 
scutes and with short spines, otjiers with only a few scutes and 
moderately sized^ spines, and again others which possess a com- 
plete row of scutes from the he^ to the caudal hn, and in which 
the fin-spines are twice as long and strong as in other varieties. 
On the whole, the smooth varieties are more numerous in southern 
than in northern localities. This species swarms in some years in 
prodigious numbers; in Pennant’s time amazing shoals appeared 
in the fens of Lincolnshire eveiy seven or eight years. No 
instance of a similar increase of this fish has been observed in our 
time, and this possibly may be due to the diminished number of 
suitable breeding-places in consequence of the introduction of 
artificial drainage. This species usually constructs its nest on 
the bottom, excavating a hollow in which a bed of grass, rootlets 
or fibres is prepared; walls are then raised, and the whole is 
roofed over with the like material. The nest is an inch and 
more in diameter, with a small aperture for an entrance. 

The ten-spined stickleback {Gastrasteus fungitius) is so called 
from the number of spines usually composing its first dorsal fin^ 
which, however, may be sometimes reduced to eight or nine or 
increased to eleven. It is smaller than the three-spined species, 
rarely exceeding 2 in. in length. Its geographical range nearly 
coincides with that of the other species, but it is more locally 
distributed, and its range in northern Asia is not known. Its 
nest is generally placed among weeds above the bottom of the 
water. Breeding males are readily recognized at a distance by 
the intensely black colour of the lower parts of their body. 

Both these species are extremely voracious. A small stickle- 
back kept in an aquarium devoured, in five hours’ time, 74 
newly-hatched dace, which were about a quarter of an inch 
long. Two days after it swallowed 62, and would probably 
have eaten as many every day could they have been procured. 

The sea-stickleback {Gastrosteus spinachia or Spinackia vul-‘ 
garis) attains to a length of 7 in., and is armed with fifteen 
short spines on the back. It is extremely common round the 
British coasts, but never congregates in large shoals. At suitable 
localities of the coast which are sheltered from the waves and 
overgrown with seaweed, especially in rock-pools, one or two 
males establish themselves with their harems, and may be 
observed without difficulty, being quite as fearless as their fresh- 
water cousins. Harbours and shallows covered with Zostera 
are likewise favourite haunts of this species, although the water 
may be brackish. The nest is always firmly attached to sea- 
weed, and sometimes suspended from an over-hanging frond. 
The materials are bound t^cther by a tough white thread which 
is formed by a secretion of the kidneys of the male. This species 
inhabits only the northern coasts of Europe. 

8T1ER» RUDOLF EWALD (1800-1S62), German Protestant 
divine and mystic, was bom at Fraustadt in Posen on the 17th 
of March 1800. He studied at Halle and Berlin, firet law and 
afterwards theology; and he continued his theological studies 
later at the pastoral seminary of Wittenberg. In 1824 he was 
made professor in the Missionary Institute at Basel. Afterwards 
he held pastorates at Frankleben near Merseburg (1829) and at 
Wichlinghauscn in the Wupperthal (1838). In 1850 he was 
appointed supe intendent at Schkeuditz, and in 1859 at Eislcbcn. 
He published a new edition of Luther’s Catechism and a trps- 
lation of the Bible based on of Luther ; but he is noted chiefly 

for his thoughtful, devotional and mystical commentary on the 
words of the Lord^Rrdsw iis Harw, 3 vols., 1843 5 3^^ 7 

1870-1874 ; Eng., trans., 8 vols., 1855-1858; 3 “ 

died at Eisleben on the 16th of December 1862. 

HiS' other works, heiideB commentaries. On th< 

Isaiah, Proverbs, Ephesians, Hebrews, Epistles of 
include : Die Reden Ser ApoiUl (2 vols., i824;;i8ao; 
and Die Reden der Enkel in der heiligen Schrift 
Lacroix. The Life of R, SHer {New York, 1874). , 

STIFTERf ADALBERT (1805-1868), Austrian author, 
bom at Oberplan in Bohemia on the 23rd of October 1^5, the 
ton of a linen weaver. Having studied at the university of 
Vienna, he became tutor to Richard, eldest son of Prince Mctter- 
aich, and obtained in 1849 the appointment as school inspector 


» PsalmSk Second 
Tames and Jude, 
Eng. trwiB., 1869) 

(1862). a.j.p. 


with the title of Schtdrat in Linz, where he lived until liis death 
on the 28th of January 1868. As early as 1840 Stifter had made; 
his name known by his Feldblwnen, a collection of charming 
little sketches, but his fame chiefiy rests upon his Studien{iS44*^ 
1851) in which he gathered together his eiurly writings. Th^e 
sketches of scenery and rural life are among tlie best and purest 
examples of German prose. Among other of iys works may be 
cited Bunte Steine (1853), Nachsommer (1857), Wiiiko (1864- 
1867), Brief e, which appeared posthumously in 1869. 

Stifter's Sdmtliche Werke were published in 17 Vok. in 1870. 
There are also editions of selected works in 4 vols. (1887) and in 
6 vols. (1899). A critical edition by A. Sauer is in preiWation. 
Stifter's letters were published by J. Aprent in 3 vols. (1809). S6e 
E. Kuh, Zwei Dichter Osterreichs (1872); K. Prdll, A. SHfiet, der 
Dichter des Bdhmtvwaldes (Vortrag, 1891); }. K. Markus, A* SUfur 
(2nd cd., 1879) ; A. R. Hein, A. Stifter (1904) ; T. Klaiber, A, Stiftet>‘ 
(1905) ; W. Kosch, A. Stifter %md die Romantik (1905). 

STIGAND (d. 1072), archbishop of Canterbury, is first men- 
tioned in 1020. He was then chaplain to Canute and afterwards 
to his son, Harold Harefoot, and after the death of the former 
king appears to have acted as the chief adviser of his widow, 
Emma. In 1043 he was consecrated bishop of Elmham and in 
1047 was translated to Winchester; he supported Earl Godwine 
in his quarrel with Edward the Confessor, and in 1052 arranged 
the peace between the earl and the king. In this year the ajrch- 
bishop of Canterbury, Robert of Jumi^ges, having been outlawed 
and driven from England, Stigand was appointed to the arch- 
bishopric; but, regarding Robert as the rightful archbishop, 
Pope Leo IX. and his two successors refused to recognize him. 
In 1058, however, Benedict X. gave him the pall, but this pbpe 
was deposed in the following year. Stigand is said by Norman 
writers to have crowned Harold in January 1066; but it is now 
probable that this ceremony was performed by Aldred, arch- 
bishop of York. Stigand submitted to William, and assisted at 
his coronation. But the Conqueror was anxious to get rid ol 
him, although he took him in his train to Normandy in 1067^ 
In X070 he was deposed by the papal legates and was imprisonid 
at Winchester, where he died, probably on the 22nd ofj'ebru^ 
Z072. Stigand was an avaricious man and a great pluialisi^ 
holding the bishopric of Winchester after he became archbishop 
of Canterbury, in addition to several abbeys. 

See E. A. Freeman, The Norman, Conqwet (1870-1876), vols, ii,* 
iii. and iv,; and J. R. Greeq, The Conquest of England (1899), vol. ii 

STIGMATIZATION, the infliction of stigmata, ue. ma^ 
tattooed or branded on the person, the term beinp used with 
specific reference to the supposed supernatural infliction of 
wounds like tho.se of Qirist. 

An ancient and widc^read method of showing tribal conr. 
nexion, or relation to tribal deities, was by marks set upon the 
person; thus Herodotus, in describing a temple of Hercules 4 n. 
Egypt (ii. XI 3), says, that it is not lawful to capture runaway 
slaves who talm ref up therein if they receive oertaiii nciarltt 
on dieir bodies, devoting them to the deity. The practice ta 
alluded to by Paul (Gal. vi. 17) in the words, ** from hencefqrtih- 
let no man trouble me, for 1 bear branded on my, bpdy tfce 
stigmata of Jesus”; and some writers have undkstood itlne 
passage as referring to stigmatization in modem sense 
(Molanus, De hisftfHa ss, dmaginum et piOierarum, ed, Paquot, 
iii. at, p. 365). Branding, as indicative of seryitpde, was 
forbidden by Constanrine. 

In the period of persecution Christian martyrs were sometimes 
branded with the name of Christ on their foreheads (Pontius, 
** De vit. S. Cypriani,” Biblioth^ veterum patrwh, vol. iii. p.’ 4^2^ 
§ vii.). Wounw of this sort were sometimes self-inflicted as, a. 
disfigurement by nuns for their protection, as in the case of Rt 
Ebba, abbess of Coldingham (see Barohius, Annales, xv. 015, 
am. 870, also Tert. De vel; virg.). Some Christians liljefsmt 
marked theriisdves ,on the >hanw or, aims with a cross, .or the 
name of Christ (Rocopius, In Bsaiam, ed. Curteriasysp. 49^), 
and other voluntary mutilations for Christ’s sake am mentioned 
(^tt. 3rix. la; Fortunatbs, life of Si Wjpe; 

col. 5081) Palladius. tmsm Bistory, cxii.; 
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In St Francis of Assisi vrt have the £jst example of the alleged 
miraculous infliction of stigmata. (For an earlier instance 
pronounced by the Church to be an imposture see Fleury^ 
Hist. Ecd. bcxviii. § 56, ann. 1222.) While meditating on the 
sufferings of our Lord, in his cell on Mount Alvemo in 1234, we 
are told by his biographers, Thomas of Celano and Bonaventura, 
that the Lord appeared to Francis as a seraph and produced 
upon his body the five wounds of Christ; of these we are told 
that the side wound bled occasionally, though Bonaventura 
calls it a scar, and the wounds in the feet had the appearance 
and colour of nails thrust through. After his death St Clare 
endeavoured, but in vain, to extract one of these. Pope 
Alexander IV. and other witnesses declared that they had seen 
these marks both before and after his death (Raynaldus, ad 
ann. 1255, p. 27). Tlie divinely attested sanctity of their 
founder gave to the newly established order of Franciscans a 
powerful impulse, so that they soon equalled and threatened 
to overshadow in influence t^e previously founded order of 
St Dominic. 

The reputation of the latter order was, however, similarly 
raised in the next century by the occurrence of the same wonder 
in the case of a sister of the third rule of St Dominic, Catherine 
Benincasa— better known as St Catherine eff Siena. From her 
biographer^s account we gather that she was subject to hystero- 
epiteptic attacks, in one of which, when she was twenty-three 
years old, she received the first stigma (see v. 230). In spite 
of her great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in. Pope Sixtus IV. 
published a bull in 1475 ordering, on pain of anathema, the 
erasure of stigmata from pictures of St Catherine, and pro* 
hibiting all expressions of belief in the occurrence. Pope 
InnoOent VIII. similarly legislated ** ne decactcro S. Cathcrina 
cum stigmatibus depingatur; neve de ejus stigmatibus fiat 
verbum^ aut sermo, vel praedioatio ad tollendam omnem 
scandah occasionem (see references in Raynaud, De Stigma-^ 
Usme, cap. xi. 1665). In the years which followed cases of 
stigmatization occurred thick and fast-ww a Franciscan, now 
a Dominican, very rarely a religieuse of another order, showing 
the marks, j^together about ninety instances are on record, 
of which eighteen were males and scventy*two females, (llierc 
aie about thirty other cases sometimes included in the catalogue, 
of which there are no particulars recorded,) Most of them 
ODCUTTed among residents in religious hotiseSy after the austerities 
ol Lent, usually on Go^ Friday, when the mind waa intently 
fiocedion our Lord’s Passion; and the possibility of the reception 
of the marks was constantly before the eyes and thoughts of the 
members of the two orders to whidh St Frhncis and St Cathmne 
belonged. The order df infliction in the nsajority of cases was 
that ‘thb crucifixion, the first token being a bloody sweat, 
fettowed by the coronatiosi with thorns t afterwards the .hand 
and foot wounds appear, that of the side being the last. The 
mde of the infliction varied in individual cates, and they may 
be grouped in the following series 


t, As ireg^ds ftfll stigmatization, WHh •fhe idsihld productitm of 
the'iivb'ii^oands, and tho nUuk of the crown -as Well, 

ilie 'Oldest ca8e» after St Francis, is lhat of Ida of Louvain ^300), 
in whom the marks appeared as c^Ioared circles; in Oertruoe "von 
Oraten of Delft (1344) they WW coloured* scars, and, as in the case 
di^ Catherihte, diiappeatTO in ‘answer to* pravCT as they also did on 
Domioica de Paradiy; in Sister Herona, a ratfeia^, ^ey Were 
MauokiSh'igrcy. They were trtie wotmdis in M^rgaZet Ebnerin of 
^remh^ (d. 1331,; see her Augpburg, ;S7i7), in Brigitta. a 
Dominican tertiary (4390)4 and also in lidwina. An intermission 
is described in the mp.rks on Johannh della Croce bf Madrid (1524). 
in Whom Wound in the idde Wasla^e, siWd the others were^ rose- 
coloured circular patdios. Theioarin lappaared' on^dh Friday and 
vanished on Sunday. These emitted an lOdOlir'of violets; but in 
Skier ApoUonja of jvplater^ they wbm feti^ whilo she lived. Angela 
d(^ Pace (1634),, Was fully stigmatized at ifin'e years of age, being 
ew marked with 'the sronge and ‘hyssbp^’bn the mouth; while 
Toittha de Jesu^Mafia at JSarico8)(i!6^3)V<awiAani)^ wdao^ had entered 
omurent of .Poor Clarsa, was marked ha hereixtiath yaar. To heg 
in, wi8i{on two crowgs vrm ^ered— one olflowem and, one of thpma; 

W®® tae latter' ai^ imtne^iatmy was seizAl WHh violent twdh 
dnd%i!^ hjeard ' This case 

was investigated by the officers of the Inquisitions Tha«U(i|tauitizW^ 


tion of Veronica Giuliani (1696) wasalto the subject of inquiry, andfll 
this case the nun drew on a paper a representation of the images 
wliich she said were engraved on her heart. On a post-mortem 
examination being made in 1727 by Professor Gentili ana Dr Bordiga, 
the image of the cross, the scourge, Ac., were ^d to have hS»n 
impressed on the right side of the organ {Vita della Veronica Ginliana, 
by Salyatori, Rome, 1803). The case of Christina Stumbelcu, a 
Dominican at Cologne, is noteworthy, as on her skull there was 
found a raised ridge or crown which was at first green, with red dots. 
In Lucia di N^i (1346) the marks were variable, as they also were 
on Si^or Maria di S. Dominico. On the body of St Margaret of 
Hungary the stigmata were found fresh and clear when her body was 
exhumed some time after her death for transportation to Pres'burg. 
Other stigmatised persons were Elisabeth von Spalbeck, a Cister- 
cian Sister Coleta, a Poor Clare ; Matilda von Stans ; Margaret Brudi 
of :^dringen (1503).; Maria Rassi of Chios (1562); Cathaxina lanu* 
ensis; Elizabeth Reith of Allgau: Stieva zu Hamm in Westphalia; 
Sister Mary of the Incarnation at Pontoise; Archangela Tardera in 
Sicily (1608) ; Catharina Ricci in Florence (1590) ; and Joanna Maria 
della Croce, a Poor Clare at Roveredo (d. 1673), upon whom the 
markings of the thorn crown and spear wound were especially dera. 

2. In some cases, although the pains of stigmatization were f^, 
there were no marks apparent. This occurred to Helen Brumsen 
(1285): Helena of Hungary (1270); Osanna of Mantua (J47O); 
Columba Rocasani; Magdalena de Pazzis; Anna of Vargas; Hiero- 
nyma Carvaglio; Maria of lisbon, a Dominican; Joanna di Vercelli; 
Stephania t^cinas, a Franciacan; Sister Christina, a Carthusian; 
and Joanna Rodriguez, a Poor Clare. In the case of Ursula Acuir 
de Valenza, a tertiary of St Dominic (1608), and Catharine Cialina 
(d. 1619) the pain was chiefly that of the crown of thorns, as it was 
also in Amelia Bicchieri of Vercelli, an Augustinian. 

3. In a third series some of the marks wore visible on the body, 

while others w^e absent or only subjectively indicated by severe 
pains. The crown of thorns only was marked on the head of Vin- 
centia Ferreiia at Valencia (d. 151.'^ and Philippa de Santo Tomaso 
of Montemor (1670), while according to Torellns the Augustinian 
Rilta von Cassia (d. 1430) had a single thorn wound on the 
forehead. The crown was marked on Catharina of Raconizio 
(b. i486), who also suffered a severe bloody sweat. In the case of 
Stephano Quinzani, in Soncino (1437), there was a profuse bloody 
sweat and the wounds were intermitting, appearing on Friday 
and Saturday, vanishing on Sunday. Blanche Gazinan, daughter 
of Count Arias de Sagavedra (1364), was marked only on the right 
foot, as also was Catherine, a Cistercian nun. The heart wound 
Was visible in Christina Mirabilis (1232). Gabrielda de Piezolo 
(d. 1473) died from the bleeding of a wound, and similar wounds 

were descril^ed in Maria de Acosrin in Toledo; Eustochia, a terlis^ 
of St Francis; Clara de Bugny, a Dominican (1514); Cecilia Nobili» 
a Poor Clare of Nuceria (d. 1653). In the last instance the heart 
wound was found after death-^-a three-cornered puncture. A similar 
wound was seen in the heart of Martina de Ariila (d. 1644). Maria 
Villona, a Poor Clare, daughter of the xnArgrave of La Pella, was 
marked with the crown and the spoor thrust, and edter her death the 
impresses of the spear, sponge and reed wore found on her heart 
(d. 1670). The wound was usually on the left side, as in Sister 
Masrona of Grenoble, a tertiary of St Francis (1627): it was on the 
right ui Margareta Colunma, also a Dare. In Maria de Sarmionto St 
was said to have been, inflicted by a seraph in a vision. 

4. In a fourth set of cases the imprints were said to have been 

found on the heart, even though tnSre was fio surface marking. 
Thus the Dominican Paula de St TboinaB was Said to have had tlm 
stigmata on her heart. The heart of Clare of Montfaucon (2308) 
was said to have been as large as a child's head and inqprossed 
with the crosi^ the scourge and the nails. Similar appearances 
were found in Margaret Of Citta di Gapello and Johanna of Yep<k 
( 15 ^ 1 ). : ^ 

The iastanoes of mascfulkte sriglnhtijsation are iew. Benedict 
di Rhegio, a ’Capuchin at Bologna, had the marks ef the crown 
(1602); Carolus tSazia, an ignoxismt lay brother, had the wound 
in his side.. Dodo, a PraemOnstfratensiazi lay brother^ was fuUy 
stigmlEutized, as also, was PbiH]^ de Aqueria. The maiks after 
dehth were found on the heart of Angelos del Pas, a minorite of 
Perpignah, 'as also o:^ Matfheoc in MantuOy Melchior of 
Arazel m Vsdentia. CnoruUn^'de Avilianit^an and 

Agolini of Milan, waltw Of BtvaSsbui^^ a preaching friar (1164), 
h^ the heakt-^ain but no matlspand theaame was^the case with 
a Prandscah^ Robert de 1 Caki!est^{^ 4 p); and jMnes Stephanus. 
On Sichol^ of Rayeifna the ,%6unds were f(een after death, 
while John Gray^ a l^otsmiuv^ a Frandscan martyr^ had one 
woondifon.bisffoot; . 

Sey^ later iA$lAn(«3 have been) recO«de<L Aiuia Eatherioa 
Emiaerioh^ a peasant girl born lUt Mfinster in r7i74^)aftevwaids 
an . Augustiman nun at Agnetenbeigi^waB. even fmoge famoMi lot 
hear VK^s andTevelations fcrritho^iginl»tak;/Bic^aphifi«i 
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with records of her visions, Have been published by Brentano 
at Munich in 1852 the Abb6 Cazalfe. at Paris (1870). 
Colombo Schanolt Ij^iimbe^ ,(1787) >^as fully^ stigmatized, 
as also was Rose Serra, a Capuchin of Ozieri in Sardinia 
(x8oi), and Madeleine Lmger (i8o6]|. Two well-known cases I 
occurred in Tirol — one ** LTScstatica ” Maria von Mori of | 
Caldaro, a girl of noble family, stigmatized in 1839, the other 
“'UAddolorata ” Maria Dominica Lazzari, a miller’s daughter 
at Capriana, stigmatized in 1835 (see Bor 4 , Les SiignuUmes du 
Tyrol, Paris, 1846). A case of the second class .is that of 
EliAbeth Eppinger of Niederbrunn in Bavaria (1814), reported 
on by Kuhn. An interesting example of stigmatic trance also 
occurred in the case of a Protestant young woman in Saxony 
in i8zo, who appeared as if deaa on Good Friday and 
Saturday, and revived on Easter Sunday. 

The last case recorded is that of Louise Lateau, a peasant girl, 
at Bois de Haine, Hainault, upon whom the stigmata appeared 
on the 24th of April 1868. This case was investigated by 
Professor Lefebvre of Louvain, who for fifteen years was physi- 
cian to two lunatic asylums. In her there was a periodic 
bleeding of the stigmata every Friday, and a frequent recur- 
rence of the hystero-cataleptic condition. Her biography has 
been written by Lefebvre and published at Louvain (1870). 

On surveying these ninety cases we may discount a certain 
number, including all those of the second class, as examples of 
subjective sensations suggested by the contemplation of the 
pains of crucifixion. A second set, of which the famous case 
of Jetzer (Wirz, Helvetische Kirchenpischichte, j8io, iii. 389) is a 
type, must be also set aside as obvious and intentional frauds 
produced on victims by designing persons. A third series, and 
liow large a group we have not sufficient evidence to decide, we 
must regard as due to the irresponsible self-infliction of injuries 
by persons in the hysteio-cpileptlc condition, those perverted 
states of nervous action which Charcot has done so much to 
elucidate. To any experienced in this form of disease, many of 
the phenomena described in the records of these examples 
axe easily recognizable as characteristic of the hystero-epileptic 
state. 

There arc, however, some instances not easily explained, 
where the self-infliction hypothesis is not quite satisfactory. 
Parallel cases of physical ^ects due to mental suggestion are 
well authenticated. Beaunis vouches for rubefaction and vesica- 
tion as produced by suggestion in the hypnotic state, and Bourru 
and Burol describe a case of bloody sweat, and red letters 
marked on the arm by simple tracing with the finger. See 
Congres sciefiHfique de Grenoble, progres medicale (Aug. 29, 
1885), and Berjon^s La Grande hysteric chez Vhomme(Pmz, 1886). 
We Imow so little of the trophic action of the higher nerve centres 
that we cannot say how far tissue nutrition can be controlled 
in spots. That the nerve centres have a direct influence on lfx:ed 
nutrition is, in some cases, capable of experimental demonstra* 
tion, and, in another sphere, a few of the recorded instances ,ot 
connexion between maternal impression and congenital deformity 
seem to indicate that this trophic influence may have mdter 
limits and a more specific capaciliy of localization than,at!fiist 
sight seezns possible.! 

Lztbraturb.— See references to each name in sandorum or 

Hueber, MenologiumtP'aneieemotmmMQS ) } 'BtJinqxm^.Menologium 
eister 5 i 0 nse:M»,rchs 6 ts,.$agrodiafio; Ephemerides dominioano 
sacrae (Dillingen. 1692); Petrus de Alva y AstorgCfc Prodigium 
naimae portbndiim graHae‘ (^ssbtirg, 1664) : Thtepphis, De pdssioHe 
Christi, tract. kiL ; Mayer. mdOer^fUr hehm WederkHti VH. 5 HWer, 
%d>Uan de^ ieediMhm etidn mmm db M4glu§ .an enoimn dae. 
^ariSj 1842) ; Gorres, Die j4io .(RatiisbQm.j 
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BTUMTE, a miiierftl of the zeolite groiip ‘of 

hydrated calcium aluimhhmi ’ silirate, CaA^SiOg^^^jJ^gO. 
Usually a small proportion of the calqium is replaced 1 ^ 

Crystals are monoclinic, and are invariably twinned> giviikg^ me 
to complex groups and characteristic sheaf-like aggregates. 
The colour is usually white, sometimes red, and on thejf»erfect 
cleavage (parallel to the plane of symmetry]) the lustre is 
markedly pearly; hence the name stilbite given by R. J. 
Hafiy in 1796, fromGr. mtkfizw, to shine. After the separa- 
tion of heulandite from this species In 1818, the name desmine 
(from ScV/iiy, a bundle) was proposed^ and this name is now 
employed in Germany. The hardness is 3} and Hie spebSic 
gravity 2*2. Stilbite is a mmeral of secondary origin^ and 
occurs with other zeolites in the amygdaloidal oir/itieB of 
basic volcanic rocks; it is sometimes found in granite ind 
gneiss, and exception^ly m metalliferous veins. It is abundant 
m the volcanic rocks of Iceland, Faeroe Islands, lUand of 
Skye, Bay of Fundy, in Nova Scotia and elsewhere. Beautiful, 
salmon-pink crystals occur with pale green apophyliite in the 
Deccan tr^s near Bombay and Poona; white tii^f-like groups 
encrust the calcite (Icoland-spar) of Benifjord near Djupivogr 
in Iceland; and crystals of a mck-red colotir are found at 
Old Kilpatrick in Dumbartonshire, (L.Jf.S.) 

STH^B, a series of steps of stone or wood, or a combination 
of bars and steps used for passing over a fence or wall without 
the necessity of a permanent open pass^e or of opening or 
shutting a gate. The Old Englw, stigel is formed irom sMgm, 
to climb, ascend; stair ( 0 . Eng. staeger) and stirrup are from 
the same root. Stile (Lat. stilus, a jointed instrument) is 
really the correct spelling of style < 

STHiHS, EZRA (1727-^1795), American clergyman and edueit* 
tionaiist, seventh president of Yale College, was bom on Hie 
29th of November 1727 in North Haven, ^nnecticut, whm 
his father, Isaac Stiles (d. 1760), was minister of the Congrega- 
tional Church. He graduated at Yale in 1746; studied Him 
for the three years following; was licensed to preach in i749iiaaid 
was a tutor at Yale in 1749-1755. He preached in 1750 to the 
Indians at Stockbridge, later studied law, was admitted to tbe 
bar in 1753, and practised in New Haven for two years. He 
was pastor of the Second Congregatbnal Church of Newport, 
Rhode Island, from 1755 ^7775 ^ 1776-1777 he prcaSdied 

occasionally in Dighton, Massachusetts, v^ither he had removed 
his family after the ^itish occupation ^of Newport; and in 
April 1777 he became pastor of the North Church of PortsmouiHi, 
New Hampshire. In 1778 he became president of Yale College 
and professor of ecclesiastical hist^ there, having insisted that 
no lluxlfogiiudi staleinent be required of him e9^pt >aa8eat >to 
the ^brook platfonn of i7o8;m 1760^x782 he was: pressor 
of divmity> he lectured bkides on a^tsonomy and philo* 
sophy^ He died in New Haveii on the nth 6f May xyjgis* Hfr 
wise admibiistratiott as president made possible 
recovery of Yale Cofiege after theiWar of ixldcpendeiice; a^m 
mteneekaiiand theological breadth hdped to aeoulalsiaB imd 
strengthen I the leollege, As ; an undergraduate ho Jbeedme 
de^y.ihterested.m aBtnmiAhy:;;iMaboerm:tbec^^ 
andi^ txmisitiof Yanuaofi xTfSi^andieft aiquartotuokiiiie 
of asteoBozaical; notes. Me ^ expetmeRtedaitcoesBftiliy wsth the 
electrical lappazatus. presented to Benjamin. Bnnddm 

whosei intinuvbe: friend he bmxne. Mh carefully kept tiiemKH 
mettk ihiid jncttcondagiaal .dkadstics; he’ in^iorted rilhwonns 
andrbodiis oaailkrculfiure;;becoimp(mdedwi&«n^ 

Bota^ With Dr Nathraid ILanhieic and I with Sir WiHiam 
Jdae^ oft wbrnh; iWtirbesOught- frifcnihatbB tof all kindavibiit 
eapecudlftaity! tSnt; wtoldu ted' to: Hw disoevroty; of the 
whtsigfaouts^^ef the ten lest trilks^ And he dndestoolo} thd 
• sttdy lef 1 Hebrew Id; the 'a^^df ’tetyriaobd becasne^ anteble 
I seholarv lE^aoddiidai xeeiteneiuhete^ he wazi^tedd^ h 
! doGtoK^ai jahyiaityi )fap ttel iimtersky io£ EdmUas^dairisyCgi; 
ihe had received a master’s .Sapree* ait> BaNawlhsKigcp^ 
and :iB»s, 4nade dqcpM;,, 4 lv. 4 ^ in ‘ ‘ 
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Dr Stiles published several sermons, notably a Dtsc^m on tke 
Chfit$ian Union (1701), which has rcmarkablo ecclesiastical breadth 
of View: an Acconnt of the Settlement of Bristol, Rhode Island (1785) I 
and a History of Three of the Judges of King Charles I. : Major- 
General Whatley, Major-General Goffe and Colonel Dixwell (1794)* 
He began in 17O8 but never finished an Ecclesiastical History of Hew 
England and British America. His Literary Diary was published in 
New York in 3 voLs. in 1901, being edited by F. 13 . Dexter, who 
quotes largely Irom Dr Stiles's Itineraries, a daily account of his 
travels ; the Diary gives a valuable picture of the life of New England 
in 17^)9-1795 and many interesting estimates of Stiles's contempo- 
taries. Sec Ihc Life of Ezra Stiles (Boston, 1798), by his daughter's 
husband, Abiel Holmes, the father of Oliver Wendell Holmes. 

STILETTO (an Italian diminutive of stilo, dagger, Lat. stilus, 
a pointed instrument), a short stabbing dagger, the blade of 
which is either triangular or square in form. The term is also 
applied to a pointed bodkin of ivory, bone or metoi used for 
making eyelet holes, &c. 

STIUCHQ, FLAVIUS (?-4o8), Roman general and states- 
man, was the son of a Vandal who bad served as an officer in 
the army of the emperor Valens (364-378). He himself entered 
the imperial army at an early age and speedily attained high pro- 
motion. He had already become master of the horse when in 383 
he was sent by Theodosius (379-395) at the head of an embassy 
to the Persian king. Sapor 111 . His mission was very successful, 
and soon after his return he was made count of the domestics 
and received in marriage Serena, the emperor’s niece and adopted 
daughter. In 385 he was appointed master of the soldiery 
(magister mlitum) in Thrace, and shortly afterwards directed 
energetic campaigns in Britain against Piets, Scots and Saxons, 
and along the Rhine against other barbarians. Stilicho and 
Serena were named guardians of the youthful Honorius when 
the latter was created joint emperor in 394 with special juris- 
diction ovw Italy, Gaul, Britain, Spain and Africa, and Stilicho 
was even more closely allied to the imperial family in the follow- 
ing year by betrothing his daughter Maria to his ward and bjr 
receiving the dying injunctions of Theodosius to care for his 
children. Rivalry had already existed between Stilicho and 
Rufinus, the praetorian praefect of the East, who had exercised 
considerable influence over the emperor and who now was in- 
vested with the guardianship of Arcadius. Consequently in 
395, after a successful campaign against the Germans on the 
Rhine, Stilicho marched to the east, nominally to expel the 
Goths and Huns from Thrace, but really with the design of 
displacing Rufinus, and by connivance with these same bar- 
barians he procured the assassination of Rufinus at the close of 
the year, and thereby became virtual master of the empire. In 
396 he fought in Greece against the Visigoths, but on arrangement 
was effected whereby their chieftain Alaric was appointed master 
of the soldicty in Illyricum (397). In 398 he quelled Gildo’s 
revolt in Africa and married his daughter Maria to Honorius. 
Two years later he was consul. He thwarted the efforts of 
Alaric to seize lands in Italy by his victories at PoUentia and 
Vermm in 402-^3 and forced him to return to Illyricum, but was 
criticneed for having withdrawn the imperial forces from Britain 
and . Gaul to employ against the Goths. He manoeuvred so 
skilfully in the daihpaign against Radagaisus, who led a large 
force of various Germaaic peoples into Italy in 40^, that he 
SiScroimded.the barbarian chieftain on the ro^ of Fiesole near 
Florence aasd starved him into surrender. Early in 408 he 
Tomisd his second daughter Thwmantia to Honorius. It was 
rurao^ved about this time that Stilicho was plotting with Alaric 
and with Germans in Gaul and taking other treasonable steps 
in order to make bisc^own son Eucherius emperor. There are 
convicting accounts of the plots and counterplots and of the 
court intrignesy the relative truth of which will probably never 
be known. It is certain, however, that he was suspected 
by Honorius and abandoned by his own troops, and that he 
M to Ravennav and, having hien induced promises to 

qpit^the church in which he had taken sanctuary, was assassin- 
ated bnthe 33rd of Aittgust 408^ 

'^e t^dpal sources for i^ha Ifie of Stilicho are the histories pi 
]SdBritis’’dn(r6f OrdsIdB' knd the flattering Verses of Claudian.^ See 
Hodgkin, J$tUy and her ImMders, vols. i. and ii. (OiriOid, CflSO); 


E. Gibbon, Decline and Fall of the Roman Empire, edited by J . B. 
Bury, vol. ill. (London, 1902) ; P. Vilk.ri, The T irbarian Invasions 
of Italy, translated by L. Viilari, vol. i. (New Ytrk, 1902); S. Dill, 
Roman Society in the last century of the Western Empire (London, 
1899). (C. H. llA.) 

STILL, (t) ( 0 . Eng. stille, a word appearing in m.'iny Teutonic 
languages, all derived from the root, meaning to set in position 
or rest, seen in “ stall/’ Ger. stellen, &c.), motionless, noiseless, 
or when used of wines or mineral waters, having little or no 
effervescence. As an adverb, still ” has preserved the original 
sense of ** that which preserves its position,” and thus mc^ns 
continually, permanently, now as before. (2) From the 
shortened form of “ distil,” Lat. distiUare, to drip, trickle down, 
stiUdf a drop, dim. of stiria. The older word for a still ” in 
English was stillatory, Medieval Latin stiUaiorium, an ap- 
paratus for heating substances and condensing the vapours 
(see Distillation and Spirits). 

STILL, JOHN (r. 1543-1608), bishop of Bath and Wells, 
formerly reputed to be the author of Gammer Gurtons Needle, 
was bom about 1543 at Grantham, Lincolnshire. He became 
a student of Christ’s College, Cambridge, where he graduated 
[ B.A. in 1562, M.A. in 1565, and D.D. in 1575. In 1561 he 
became a fellow of his college and took holy orders. He was 
appointed in 1570 Lady Margaret professor of divinity, sub- 
sequently held livings in Suffolk and Yorkshire, and was master 
successively of St John’s College (1574) and of Trinit} follrge 
(1577). Still was vice-chancellor of his university in 1575-1576 
and again in 1592-1593, and was raised to the bishopric of Bath 
and Wells in 1593. He died on the 26th of Februar)' 3608, 
leaving a large fortune from lead mines discovered in the 
Mendip Hills. 

Gammer Gurion*s Needle is the second extant English comedy, 
properly so called. Still, whose reputation as a serious clnirc'h- 
man cannot be easily reconciled with the buffoonery of A Ryght 
Pithy, Pleasaunt and merie Comedie : Inly tided Gammer Gurtons 
Nedle, was first credited with its authorship by Laac Reed in his 
edition (1782) of Baker’s Biographia dramatica. The title-page 
of the piece, which was printed by Thomas Colwell in 1575, states 
that it was played not long ago at Christ’s College, ('ambridge, 
and was ** made by Mr S. Mr of Art.” A play was acted at 
Christmas 1567, and Still was chosen as being the only M.A. on 
the register at that time whose name began with S. There are 
reasons to suppose however that the play had been in Colwell’s 
hands some time before it was printed, and it may well be identical 
with the Dyccan of Bedlam for which he took out a licence in 
1562-1563, “ Diccon the Bedlem ” being the first of the dramatis 
personae of Gammer Gurton. In the accounts of Christ’s College 
for 1559-1560 is the entry, ** Spent at Mr Stevenson’s plaie, 5s.” 
William Stevenson was bom at Hunwick, Durham, matriculated 
in 1546, took his M.A. degree in 1553, and became B.D. in 1560. 
Stevenson was a fellow of Christ’s College from 1559 to 1561, and 
is perhaps to be identified with a William Stevenson who was a 
fellow from 1551 to 1554. If such is the case, there is reason 
to think that the domposition of Gammer Gurton* s Needle should 
be referred to the earlier period. He was made prebendary of 
Durham in 1 560-1 561 , and died in 1 575. Contemporaiy’' Puritan 
writers in the Marprelate tracts allude to Dr John Bridges, dean 
of Salisbury, author of A Defence of the Gouemmeni of the Church 
of England, as the reputed author of Gammer Gurton* s Needle, but 
he obviously could not be prqperly described as Mr S.” Dr 
Bridges took his M.A. degree at Pembroke College, Cambridge, 
in 2560, and the witty and sometimes coarse character of his 
acknowledged work makes it reasonable to suppose that he may 
have been a coadjutor of the author. . 

For the argument on behalf of William Stevenson’s authorship, 
see Henry Bradley's essay prcfiiesdHo his edition of the play m 
ReprmntaHve English Comedies {4903)* The piece is also reprinted 
in Dodsley's Old Plays (vol* i.v.r744; vol. li.. i;8o); in Ancient 
BriHsh Drama (iSio)* vol. i; aUd in t. M. Manly's Specimens of ihe 
Pre-Shahspearean Drama (Boston, U.S.A., 1897) • 

SnOLLIClDlUtt, a dx^ water, firom the , eaves (stilk; 
drop, cadm, to faULtbe term in architecture given by Vitruvius 
(iv. 17) to the dripping eaves of the roof of the Etruscan tetttple. 




Similar dripping cave«; existed in most of the Greek Doric temples 
in contradistinction to the Ibnic temples^ where the water of the 
roof was collected in the cymatium or gutter and thrown out 
through the mouths of lions^ whose he^s were carved on the 
cymatium. 

STlLLINOFlJBETy EDWARD (1635-1699), English divine, was 
born at Cmnbome, Dorset, on the i7tli of April 1635* There 
and at Ringwood he received his early education, and at the age 
of thirteen was entered at St John’s College, Cambridge. He took 
his B.A. in 1652, and in the following ycar;Wa2 elected to a fellow- 
ships After residing as tutor first in .tlfe. family "of Sir Roger 
Burgoyne in Warwiefahire and then trith the Hon. Francis, 
Pierrepoint at NottinjjSuin, be. Was in 1657 presented by the 
former to the living of Sutton in Bedfordshire. Here he pub- 
lished (1659) hif; Irer.uum, in which he sought to give expression 
to the prevailing weariness of the faction between Episcopacy 
and Presbyterianism, and to find some compromise in which all 
could conscientiously unite. He looks upon the form of clmrch 
government as non-essential, but condemns Nonconformity. 
In 1662 (the year of the Act of Uniformity) he reprinted the 
Irenicum with an appendix, in which he sought to prove that 
“ the church is a distinct society from tiie slate, and has divers 
rights and privileges of its own.” Stillingfleet’s actions were as 
liberal as his opinions, and he tuded more than one ejected 
minister. In later years he was not so liberal. But, though in 
1680 • he published his Unreasonableness of^ Separation, his 
willmgness to serv'e on the ecclesiastical commission of 1689, and 
the interpretation he then proposed of the damnatory/ clauses of 
the Athanasian creed, are proof that to the end he leaned 
towards toleration. His rapid promotion dates from 1662, when 
he published Origiim sacrae, or a Rational Account of the 
Ckristian Faith as to the TrvUk and Divine Au^mity of the 
Scriptures and ihe Matters therein contained, Humphrey Hench- 
man, bishop of London, employed him to write a vindication of 
laud’s answer to John Fisher, the Jesuit. In 1665 the earl of 
Southampton presented him to St Andrew’s, Holbom, two years 
later he became prebendary of St Paul’s, in 1668 cliaplain to 
Charles IL, in 1670 canon residentiary, and in 2678 dean of St 
Paul’s. He was also preacher at the Rolls Chapel and reader at 
the Temple. Finally he was consecrated bishop of Worcester 
on the 13th of October 1689. During these years lie was cease- 
lessly engaged in controversy with Nonconformists, Romanists, 
Deists and Socinians. His unrivalled and various learning^ his 
dialectical expertness, and his massive judgment/rendered him a 
formidable antagonist; but the respect entertained for him by his 
opponents was chiefly amused by his recognized love of truth 
and superiority to personal considerations. He was one of the 
seven bishops who resisted the proposed Dedaration of Induh 
gence (16^). The range of his learning is most clearly seen in his 
Bishops* Right to Vote in Parliament in Cases Capital His 
Origines Britannicae, or Antiquities of the British Church (1685), 
is a strange mixture of critical and uncritical research. He was 
so handsome in person as to have earned the sobriquet of “ the 
beauty of holiness.” In his closing years he had some contro- 
versy with John Locke, whom he considcircd to have impugned the 
doctrine of the Trinity. He died at Westminster on the 28th of 
Mardi 1699, and was buried at Worcester. His xnanuscripte 
were bought by Robert Harley (afterwards earl of Oxford), his 
books by Narcissus Marsh, archbishop of Armagh^ 

A feoHect^ edition of his works, with life by Richard Bentley, 
waB uttbllfhedin London ; and a nsrful edition of The D^ines 
and Radices of the Church of Borne Tmfy Represented was ptibll Aed 
in 1845 by William CinipinghAia. 

STILLMAN, WILLIAM JAMES (1828-1901), American painter 
and joumalBt, wasbom.at Schenectady,New YorR, on thexrt of 
June 182P. His parents Were Seventh-Day Baptists, and his 
early relir ious tmraing InSueiieed him all throUg^i his life. He 
was sent 0 schohl 5 h Neyir Ydtk by his toother, il^ho iWde.gtoat 
sacrifices that he might get an education, and he guWwted 
Union College, Sch^mectady, in sSe ’Stmdied art wader 

Ftoderidk E. Zurich aM early hi 1850 werit 
he made the acquaintance of Ruskin, whose Modm'Pdimrs he 


liad devoured, was introduced to Turner, for whose woxles he had 
unbemnded admiration, and fell^so much under the inSuence of 
Rossetti and MQlais tlmt on hisiwtum home in the same^r he 
speedily became known as the ” American Pre-Raphaelite/’ ' In 
1852 Ros.suth sent him on a fool’s errand to Hungary to dig np 
crown jewels, which had been buried secretly during the insurrec- 
tion of 1848-X849. While he was awaiting a projected rising 
In Milan, Stillman studied art under Yven m Paris, and then, as 
the rising did not take place, he returned to the United States 
and devoted himself to landscape painting on Upper Saranac 
Lake in the Adirondacks and in New York City, where he started 
the Crayon, It numbered Lowell, Aldrich and Charles Eliot 
Norton among its contributors, and when it failed for want of 
funds, Stillman removed to Cambridge, Massachusetts. Th^’e 
he passed several years, but a fit of restlessness started him 
off once more to Eri^and. He renewed his friendship' willi 
Ruskin, and went with him to Switzerland to paint and draw 
in the Alps, where he worked so assiduously that his eye- 
sight was affected. He then lived in Paris and was in 
Normandy in 1861 when the American Civil War broke out. 
He made more than one attempt to serve in the Northern 
ranl», but his health was too weak; in the same year was 
appomted United States consul m Rome. In 1865 a dispute 
with his government led to his resignation, but immediately 
afterwards he was appointed to Crete, where, as an avowed 
champion of the Christians in the island and of Cretan indepen- 
dence, he was regarded with hostility both by tlie Mussulman 
population and by the Turkish authorities^ an d in Seple mber r868 
he resigned and went to Athens, where Jus first wufe (a daughter 
of David Mack of Cambridge), worn out by the excitement of life 
in Crete, committed suicide. He was an editor of Scfibnef*s 
Magazine for a short time and then went to London, where h.c 
lived with D. G. Rossetti. In X871 he married a daughter of 
Michael Spartali, the Greek consul-general. When the insurrec- 
tion of 187s broke out in Herzegovina he went there as a corre- 
spondent of The Times, wad his letters from the Balkans aroused 
so much interest that the British go%'emmcnt was induced to 
lend its countenance to Montenegrin aspirations. In 1877-X883 
he was appointed correspondent of The Times at Athens ; in x886- 
1898 at Rome. He was a severe critic of Italian statesmen, and 
embroiled himself at various times with various politicians, from 
Crispi downwards. After his retirement he lived in Surrey, 
where he died on the 6th of July i9ox. He wrote The Cretan 
Insurrection of 1866^1868 {i%id)>On the Track of Ulysses (iBSS), 
Billy and Hans (1897) and Francesco Crispi (1899). 

Seo his Autobiography of a Journalist (2 vols., Boston, loox). 

STILLWATER, a city and the county-seat of Washi^on 
county, Minnesota, U. 5 .A., at the head of Lake St Groix, on 
the west bank of the St Croix River, 20 m. above its mouth, 
and about 20 m. N.E. of St^ Paul. Pop. (1890), 11,260; (1900), 
12,3x8; (X905, state oertsus), X2435, 3586 toreign-bom (1189 
Swedes, ^9 Germans, 8a8 Canadians); (2910, U.S. census) 10,198. 
It is served by the Northern Pacific, the Chicago, St O^ul, 
Minneapolis & Omaha, and the Chicoj^, Milwaukee & St Paul 
railways, and is connected by dectric line with St Paul and 
Minneapolis. The citjjr is picturesquely situated oh blufij 
rising from the St Cro^ and commanding fine views. Among 
the public buildings are a handsome public library> the city 
hdl, the county court-house, the Federal building, an audi* 
torium, and the tity' hospital, and the city is the seat of the 
Stillwater business college, and of the Minnesota state prison, 
established in 2851, in which a S3rstem of parole and of graded 
diminution of sentences is in f^ce, and in connexion ^th 
whkh. is maintained a schod and a library. Commemally. 
StiHwater is important as a centre of the lum^r trade and as A 
shippinig point for cereal products. The valuable waterpowtr 
(sutifized by its^ied manufactories, i In .X905 the value pfithe 
factory products was $2,78^,113 an increase of 54*6 % rince 1900. 
S^tiflwat^i tht first towpplattw jn Miimespta, was p^tiotoently 
and was kftL^out in <84^ by Josc^vJtriisbaw 
Btww»^A5W8po^), A pioneer isdltor and soidieri ^ ' Mere met la 
the Stillwater Conveini^>’^ 
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: STILO iBKAEGGNIIOT 


«fl tbd first st«p la tibt fraction tjf MmiMsota Telsiitory. StiH- 
wi^ WAS (^tered MitfCity in.x8j4. The tot electrfc.railway 
in the state was comfrieted here in 1S89, but lailed.kter. 

STIU) PRAHOOimUS* LUCIUS il^LIUS« (c. jd54-*H bx.), 
of Ltmuvium, the earliest Roman phiklagist, yt$s a man of 
distiisgiiifihied family and belonged io the equestrian orders He 
was calkd Stilo (sitius, pen), because .be wrote speeches for 
others^ .and Praeooninus from his father's profession {^eco, 
pubttc erkr). His aristocratic sympathies were so istnmg 
ttot he voluntarily accompanied Q. Caec^us Metellus Numi- 
dknis into exile. At Rome he divid^ his^tinDte between teaching 
(although not as a professional schoolmaster) and literary vnxtk* 
His most famous pupils were Varro and' Cicero, and among^ hb 
ideods were Coelius Antipatcr, the historian, and Ludlius, 
the satirist, who dedicated their works to him. According to 
CicesQ, who expresses a poor opinion of his powers as an orator, 
Stilo Was a follower of the Stoic ischool Only a few fragments 
of his works remain. He wrote commentaries on the hymm! 
of the Salii, .and (probably) on the IVelve Tables; and invest!-' 
gated the genuineness of the Pkutine comedies, of which hs 
recognized 25, four more than were allowed by Varro. It is 
probaHe that he was the author of a gencml glossographical 
work, dealing with literary, historical andantiquarian questions. 
The rhetorical treatise Ad Eeremium has been attributed to, 


him by some modem scholars. 

See Oioero, Bfuhits, «05-ao7, Dd iegibks, li. 23, 59; ‘SuetoBius, 
Ee grammatieis, 2; OeUius iii. 3* i. tn; Quintilian. Jmst. orai, x.. 
1, 99; monographs W ]. van Heus^e (i33i9) and F. Mentz (i888); 
Mommsen, Hist, of Rome,, bk, iv. ch. 12, J* Sandys, History 
of Classical Scholarship (2nd cd., rgoQ^ H. Schairz, Geschichte der 
fSmischen Literatur (1898), vol. i.| Teufiel, Higl. of Roman LiieraiurB ; 
<Eng. trans,, 1900). p. 148. 

STILPO [StiLPON], Greek philosopher of the MegaHan school 
(q.v,)f was a contemporary <0! Theophrastus and Ctates. Intel- 
lectually in agreement with the Megarmn dialectic, he followed 
the practical ethics of the Cynics both in theory and in practice. 
He 'extolled the Cynic airaOila (loosdy, self-control) as the ■ 
principal virtue, Cicero (De faSo, 5) describes him as a man 
of the highest character. Sui'dne attributes twenty dialogues i 
to him, but of these no fra^ents remain. Among his followers 1 
were Menedemus and Aeclepiades, the leaders of the Erctrian j 
school of philosophy. Seneca {Spiaile p) shows how closely 1 
allied -Stilpo was to the Stoics 

STILT, or Long-xeogkd Plover, ' a bird 's©'‘caUed (eee Bhlts) 
for reasons obvious to anyone who has seen it, Bince> though 
not very much bigger than a snipe, the length its 1<^ (their 
bare peurt^ measuring 8 in,), in pr^ortion to the size of its body 
exceeds that of any other bhd’s. iThe tot^iiaine (a< 
lation of the French ichaMe, given m *760. by M. J* Brisson) 
seems to have been bestowed by Rennie only in 1831 j but, 
recommended by its dehhiteness and brevity, it has wholly 
supplanted the second and older one. The bird'is the CharaiHus 
Mmantopus^ of Linnaeus, the Himantafnts candidtts or 
opttrus d modem writers, and belongs to ti»e group LimMae, 
having been usually placed in the family Sedk^aadue^ though 
it might be quite as reasonably 'referred to the ^Charadriidai, 
and, with its allies to be immediately mentioned, would seem 
tx> he not very distant from Hiifwntopns, notwithstandi^ the 
wonderful developnlent of its legs and the slenderness of its 
bill 

TBs stilt obtains its fobd by wading in shallow water and 
seizing the insects that dy over or. float tipon its suifaoe or the 
small crustaceans that swim beneath, for which purpto its 
slender extremities Ore, ns might be exp^ed, adtnirably 
adEq)ted. Widely spread over Asia, North Africa, and Souihem 
Europe, it has many times visited Bntain*-^thou^ always as a 
stxagg^er, for it is not known ta breed to the nox^ward of the 
J^ube valley*^nd its occuneone in ikdfiand (near Dunlfnes) 


^ The nossxble conlusion bv Pliuy*s transdrlbers of word with 
is refexrSS 'to tajOxit tgysvBaCATcaaa, Hi \ — 


wi& m^equivaksit w by an indiwai»<llietapfcor/’ 

vatol I^UbBrt Wtaltib. hn^ that th<p 


was noticed by Sibfaald ao long a[m as 1684. It d^y tresofts 
to >po(ds<;or ']dkeB widi n oiargiA tnonud, on which it. constructs 
a slight neSt, bankediround or just raised above the lewliso as 
to keep its eggs dry ^1859, p. 360); but sometimies they are 

laid in a tuft of grass. They are four in number, jund, except 
in sto, dlosely resemble ihose of the oysteroatdber '{9x1). The 
bind hat the head, necl^, and lower parts white, the back and 
wiugis glossy black, theirides red, and the babe part of theiegs 
pink In America the genus !has two representatives, one ” 



Fie. I. — ^Black-neclojd American Stilt. 


(flg. z) closely resembling that ,pftst described, but ralhersmidler 
and with a black cnown ^and^aape. This is mgnmffir or 
mexiemus, and oocurs ireim New England to the middle uf South 
America, ibiQrond wUch it is replaced by H. which 

has the crown white. The;StiJt inWbitiBg Indiais now rocogni^d 
to be E, sandidm, but Australia possesses a distinct , apfcies, 
H, .nooao^kcliandiiie, which idao oeoucs in New Zea^d, though 
that couiitny has in addition a, species peculiar to it, H. nouai- 
zelanddae, cMeringirotn aJi the rest by assuming in tbeibreeding- 
ssason an ^ altogether black plumage. Australia, however, 
presents another form, which is the type of the genus Cladih 
rhynchus, and diflers hem 'EiiHantofms both Jin :its style of 
plumage (the male having a broad bay pectoral belt), in its 
shorter tatsi, and in having the toes ^oagh,.aS! an tostdt's 
feet, three in number on each foot) webbed. 

J^ed in many ways m >lhe stilts, but diffeting in fiany 
undeniably geneaic charactcirs>fare the birds known as Avocets,* 
forming the genus erf Oimaeus. Then? bill, which 

is perhaps the most slender to be seen in the whole class, otrves 
upward towards the end, and has given the oldest known species 
two nkmes which it formerly bow 5xEn^and,-^“ cobkrfcrs^awl," 
from its likeness to the tool so cdlled, and “ scooper,’’ because 
it resembled the scoop with which mariners threw water on their 
safis. The legs, though long, ere not extraordinarOy so, and the 
feet, which are webbed, bear a small hind toe. 

This species (fig. 2). the R. ^hhama of Dmithok>4y, was ofrold >time 
plenthul to England, though doubtless always restricted to Aea:^sm 
tocaiities. Charletpn to j668 says that when a. boy he l»d ehot 
not a few on the Severn, ahid Idot mentions it SO as to lead ofle to 
suppose that in his time {1686) it bred in Staflordshhe, while F. 
l/^ughby (X67O) knew of it as beiiig in winter on the eastern 
coast, and T.Emmt to k)und it m mreat nuwjtomojwsite to 
Fossdyke Wash to Lincolnshhe, and^descinbed b^da^as hoyonpg 
over the sportsman's head like lapwmgs. In this district they were 
called from* thefar but whether that name was 


a Thiespecies wasmftdekiiiSfium telUyby Sloaoto, whome*^ 

to Jamaica, wherein hiiddy it was c^ied ^Man^lera;' 

f This word fi.from itlpp AvpsOt^, whigh isrconsitoed to 

bederivedhomthelAttoiU^tT'fetenntoa^ 
tive Of a g^^ul or dtiieaw wd, as donniHa froto aonwo (Professor 
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©Isewhere applied i« uncertain. At the cud oi the last century they 
frequented Romney Marsh in' Kent, and in the first quarter of the 
present century they bred in various suitable spots in Suffolk und 
$lorfolk-*-the mst place known to have boon inhabited by them 
being Salthouue, where the people made puddings of their eggs, 
while the birds were killed for tlie sake of their feathers, which were 
used in making artificial flies for Ashing. The Osttlrpation of this 
settlement took place between 1822 and 1825 (cf. Stevenson, Bifds 
af Mor^olk, ii. 240, 241). The avocet's mode oi nesting is much like 
that of the stilt, and the eggs are hardly to be <Ustin§(ui^hixl from 
those of the latter but by ^cir larger size, the bird being about as 
big as a lapwing [q.v,), white, with the eiOJCption of Its crown, the 
back of the neck, the inner scapulars, some of ^the wing-^ects and 



(After Ntuunutu).) 

Fig. 2. — ^Avocet, 

the primaries, which are black, while the legs are Of a flne Ijgfh^ blue. 
It seems to get its food by working its bill from side to sidotn shallow 
pools,. and catching the'amall crustaceans or. larvae of insects t^t 
may be swimming therein, but not, as has been stated, by swe^ing 
the surface of the mud or sand— a process that would speedily 
destroy the delicate bill by friction. Two species of avocet, 
R, americana and R. andina, are iaand in the New World; the 
former, which ranges so far to the northward as the Saskatchewan, 
is distinguishjed by its light cinnamon’^ccdoitred head, .neck 
breast, and the latter, conned so far *a8 known to tlio 'mountain 
lakes of Chile, has no white in the upper parts mcoept the head and 
neck. Australia produces a fourth species, R* n(VM»-heilandia$ or 
rubricvllis, with a chestnut head and nedk; but the European H. 
avocetta extends over nearly the whole of xoiodiaand aoutbam Asia 
as well as Africa. ^A. N,) 

STlLTEDi a tern> in ardutecturcji given to jaay thing raised 
above its usual level; it is usually applied to the. arch, wh^ is 
said to be stilted when its centre is r^ed above capital 
or irppost. In Byzantine architecture this “was frequently done in 
order to give more importance to the twin arches of the windows, 
and less to the shaft which divided them, tn Romanesque and 
Gothic work the stilted arch was often employed in the semi- 
circular apses, where in consequence of the closer ju^ctaposition 
of the columns round the apse the arches were much narrower, 
than those of the choir; in order, however^ that the apex of all 
the arches should be of tlie same height, the apse awhes were 
! stilted. 

STILTS, poles provided at a certain distance above the ground 
with steps or stjixups for the feet, for the purpose of waJldng 
on them. As a means of amusement f&tilts have been used 1 
all peoples in aU ages, as well as by the inhabitants pf marshy i 
or flooded districts. The city of .Namur in Belgium, whicli, 
fgriperly suffered .feom -the overflowing pf the jivers Sambre and 
Meuse, has been epilated for itsstiltrwalWs for many ewturies- 
Not only the towus-people but also the.aoldiers used stilts, 
j8tilt-5^ts were indulged .in, in which parti9s .pt . a indeed , or j 
more attacked each .o 5 ier, ^le object, hwng to overset as m^' 
pf the enemy ae possible. The goveuoor 01 Namur hawipgi 
.promiaed the ardadake . ABxe^rt ..(abo^t 1600) a co i n p m y <2 . 
.soldiers thht should rueither jide nor walk, sent a ^tapwoo^ I 
on a^ilt^* which so,nIpa8(9d the arihduke tbit he-ooDJeored^ppoa | 
ihih idty ;perpituu exfmpt|on .from the .beer^tgx^ no (siw i 


The home of stUtwalldng at the present '^y is the depg rt aa n e tit 
of Landes in Gascony, where, owing, to the impern^bili|iy<of the 
subsoil, all low-lying districts 'Hoe epnverted into sdcnibbs, 
compelling the abepheiids, farxnetSillld.masketmentiO sptnU'the 
jgveat^ ,piart of their lives on stilts. These add strapped to the 
kg below the knee, the foot resting in.a stimip about five iaet 
from ihe ^ound. Their wearers, who are called tehavgues 
{longd^} m the Gascon ilklect, also cany long staves, which 
are often provided with a naztow piece of board, •‘used as a s^t 
k case of fatigue. In the last quarter of the iptih century stilt- 
races, for women as well as soen, became very popular m the 
Landes district, and still form an important feature of every 
provincial festivity. One winner of the ammal chainpimisbip 
races actximplished 490 kilometres i(moiie than 304 m.} k XP3 
'hours, minutes. Silvain Bomon, a baker of ^the Landes, 
walked on stilts from Paris to Moscow in 58 days in the ifpring 
of The rapids of the Niagara have been waded onstilts. 

In many of the Pacific islands, particul^ly the Marqww, stilts 
are used during the ramy season. Stilts used by childnen are 
vciy long, the upper half bc^ held under the arms; are 
not strapped to the leg. Stilts play an important m the 
Italian masquerades, ^ ore used for .punting the gigantic 
figures in tlze grotesque processions Of lisle, Bu^drk, Imvain 
and other cities. 

SXlHDlb JULIUS (1841-1905), German author, was horn kt 
Kirchnudiel near.Eutkon the^tSthof August 1841, t^soniof a 
clergyman. Havmg attended the gymnasium at Eutin, he was 
apprenticed in 1858 to a eheinist m Liaheck. He soon tired cf 
the shop, and went to study chemistry at Kiel and Giessen, where 
he proceeded to the degree oi doctor of philosophy. ^ 3863 
Stinde received an fippmlment as consulting cheznist to a 
large industrial underUddng m Hambuig; but, becoming, editor 
of the Matnburger <kwtrbeblaU^ he gradually transierised his 
energies to >omnaUsm. His earliest works were little comedies, 
dealing liii^rHamburg life, though he continued to make scieotific 
contritions ito various journals. In 1876 Stinde settled in 
Berlin and began the series of stories of the Buchholz frun%, 
vivid and humorous studies of Berlk. middle-class life fay whi^ 
be is most widely known. He died at Olsberg near Kassel on 
tha7th'Df Aucrust lOQC. 

The first of the eexiee Bnckholnns in JtaUen :(traiuaated >by :H. F. 
Powell, 1887) appeared in . 1883 and achieved an immense, aww®®*** 
It w^s followed oy Die FamilieBuchhoU in 1884 (trandated by, L- P* 
Sctoiti, 1885); Pram Bmchholg we Onent in 1888; Frau WiMmins 
{Dvr Fmnilie Buakholz^Mtter 7 >i/; 'trandated by H. F. Powell, Y887) 
in 1886; Wilhelwim Bnchholz* M«tnair$n, m 1894 ; and Hotel iBuck- 
hoit : AusstellungserJebnisse der Frau Wilhelmine Bu^hholM, in .2896. 
Under the pseudonyms Of Alfred de Valmy, Wilhelmine Buchholz 
and Richard £. Ward, he also published various other works pf 
more or less merit, among which ms Naturfhilosophie {ig(jlS\ deserves 
special mention: his WtddnowlUn (1881) hare been tronsiktod-iiito 
&gUsh. 

fiTlNK«WI)O 0 , in botany, a South African tree, known botani- 
cally as OctOea buUata, and a member of the family Laurincae. 
Ol^r names for it are Cape Walnut, Stinkbout^ Cape Lauvel and 
Laurel wood. It derives its name from having a strong ark 
unpleasant smell when fresh idled. It is used for building, ih 
^th Africa and is described by Stone {Timbers af Commerce, 
p. 174) as “ the most beautiful dark-coloured wood rii«t T ‘have 
3ret met withi” It is said to be a substitute for teak and.eqaally 
durable. The wood is dadc walnut or red^h brown to black 
with a yellow sap-wood, and the gram extremely fine, dose, 
dense and smooth. 

griPKIlD^ a fixed peziodical payment or salary for serdoes 
rendered. The word is particularly used of the income ^m an 
ecclesiastical benefice or of the salaiy paid to any izunister of 
re%kn. In the United Kingdom a paid magistrate or justice 
;Of the peace, appointed by the iCrowti on the arivke of the^hOnit 
•BCPetary for certain borou^s are tormed st^ndiarifss,'* or 
** Btjpondkty Magistrates " (see Juimca; of to® Pbacij). ‘ w 
L atin sHpmfium (for 4Upipetidiim) is derived IrDiRisfipr^'A gift, 
aMtnhntioQ ;(onguml]yti^ 

h^the^ Bni fendere, to.wef|^.out, pay. Tbk itm appHed 
to the pky ik{ theanny;, and hence was nsedrin the eiiise^Qf 
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inilitaijr sendee, in such phrases os stipendia facercj and of a 
campaign, e.p. tncena stipendia mentis (Tac. Ann. i. 17). It also 
meant a tax or impost, payable in money. 

STIRLIHG, HARY ANNE [FannyJ (1815-1895), English 
actress, was bom in London, tlie daughter of a Captain Kehl. 
After some experience at outlying theatres, she appeared in 
London in 1856. Having been successful as Celia in As You Like 
It and Sophia in The Road to Ruin, Macready gave her an 
opportunity to play Cordelia to his Lear, and Madeline Weir to 
liis James V. in the Rev. James White’s King of the Commons. 
In 1852 she created Peg Woffington in Roade and Taylor’s 
Masks and Faces. Meanwhile she had married Edward Stirling 
(d. 1894), an actor, manager and dramatic author. In later 
years Mrs Stirling gained a new popularity as the nurse in Irving’s 
presentation (1882) of Romeo and Juliet, and again (1884) with 
Mary Anderson; and she was the Martha in Irving’s production 
of Faust (1885). She died on the 30th of Deceml)er 1895, having 
in the previous year married Sir Charles Hutton Gregory (1817- 
1898). 

STIRLING, JAMES (1692-1770), Scottish mathematician, 
third^ son of Archibald Stirling of Garden, and grandson of Sir 
Archibald Stirling of KeiV (Lord Garden, a lord of session), was 
bom at Garden, Stirlingshire, in 1692. At eighteen years of age 
he went to Oxford, where, chiefly through the influence of the 
carl of Mar, he was nominated (1711) one of Bishop Warner’s 
exhibitioners at Balliol. In 1715 he was expelled on account of 
his correspondence with members of the Keir and Garden 
families, who were noted Jacobites, and had been accessor)^ 
to the Gathering of the Brig 0* Turk ” in 1708. From Oxford 
he made his way to Venice, where he occupied himself as a pro- 
fessor of mathematics. In 1717 appeared his Ltneae teriii 
o/dinis Newtonianae, sive . . , (8vo, Oxford). WTiile in Venice, 
also, he communicated, through Sir Isaac Newton, to the Royal 
Society a paper entitled Methedus differentialis Newtoniana 
illustrata” (Phil. Trans., 1718). Fearing assassination on 
account cf having discovered a trade secret of the glass makers 
of Venice, he returned wnth Newton’s help to London about the 
year 1725. In London he remained for ten years, being most 
part of the time connected with an academy in Tower Street, and 
devoting his leisure to mathematics and correspondence with 
eminent mathematicians . In 1 730 his most important work was 
published, the Methodus differentiedis, sive tractatus de summa- 
timu et inierpolaiione senerwn infinitarum (4to, London), 
which, it must be noted, is something more than an expansion of 
the paper of 1718. In 1735 he communicated to the Royal 
Society a pwer ** On the Figure of the Earth, and on the Varia- 
tion of the Force of Gravity at its Surface.” In the same year 
he was appointed manager for tlie Scots Mining Company at 
Leadhills. W^c are thus prepared to find that his next paper to 
the Royal Society was concerned, not with pure, but with applied 
science — “ Description of a Machine to blow Fire by the Fall of 
Water” (Phil. Trans. His name is also connected with 
another practical undertaking, since grown to vast dimensions. 
The founts of the city of Glasgow for 175a show that the very 
first. instalment of ten millions sterling spent in making Glasgow 
a seaport, viz. a sum of £28. 4s. 4d., was for a silver tea-kettle 
to be presented t o ” James Stirling, mat hcmatician, for his service, 
pains, and trouble in surveying the river towards deepening it by 
Jocks.” Stirling died ki Edinburgh on the 5th of December 
fjfo. 

W. Pmser. The Stirlings of Keir, and their Family Papers 
(Edinburgh, 1858); " Modern History of LeadhiilB," in Cememan’s 
Magazine (June 1853) ; Brewster, Memoirs of Sir Isaac Newton, ii. 
300, 307, 4 ir. J. Nicol, Vital Statistics of Glasgow (188X-1885), 
p. 70; Glasgow Herald (Aug. 5, i88fi). 

Another edition of tno Ltneae teriii ordinis was published in jParls 
in 1:797; another edition of the Methodus di^entidtis in Xjondon in 
1764; and a translation of the latter into J^glish by Halliday in 
London in 1749. A considerable collection of literary remains, 
consisting of papers, letters and two manuscript volumes of a treatise 
4tn weigh ts and meieures, are stiH preserved at Garden. 

STIRLING, JAMES HUTCHISON (1820-1909), Scottish philo- 
sopher, was bom at Glasgow on the 22nd of June 1820. He ; 
edecabed at Gtesgdfw TOh-ersity, where he studied mcdicitle 


and philosophy. For a short time he practised as a doctor in 
Wales, but gave up his profession in order to continue his philo- 
sophical studies in Germany and France. From 1888 to 1890 
he was Gifford lecturer at the university of Edinburgh and 
published his lectures iil 1890 (Philosophy and Theology). He 
was an LL.D. of Edinburgh University, and foreign member of' 
the Philosophical Society of Berlin. He died in March 1909. 
His principal works are: The Secret of Hegel (1865; new 
ed. 1893); Sir William Hamilton : The Philosophy of Percep- 
tion I a translation of Schweglcr’s Geschichte der Philosophic 
(1867; i2th ed., 1893); Jcrrold, Tennyson and Macauhiy, &c. 
(1868); On Materialism (1868); As Regards Protoplasm (1869; 
2nd ed., 1872); Lectures on the Philosophy of Law (1873); Bums in 
Drama (1878); TexhBook to Kant (1881); Philosophy in the 
Poets] Darwinianism ) Workmen and Work (1894); What is 
Thmtght? Or the Problem of Philosophy) By Way of a Conclusion 
So Far (1900); The Categories (1903). Of these the nost 
important is The Secret of Hegel, which is admitted, both in 
England and in Germany, to be among the mest scholarly and 
valuable contributions to Hegelian doctrine and to modem 
philosophy in general. In the preface to the new edition he 
explains tliat he was first drawn to the study of Hegel by seeing 
the name in a review, and subsequently heard it mentioned v.’ith 
av/e and reverence by two»German students. He set himself .at 
once to grap|)le with the difficulties and to unfold the principl:*s 
of the Hegelian dialectic, and by his efforts he mtroduced an 
entirely new sfjirit into English philosophy. Closely connected 
with the Secret is the Text-Book to Kant, which comprises a trans- 
lation of the Critique with notes and a biography^ In these two 
works Dr Stirling endeavoured to establish an intimate con- 
nexion lietwccn Kant and Hegel, and even went so far as to 
maintain that Hegel’s doctrine is merely the elucidation and 
crystallization of the Kantian system. “ The secret of Hegel,” 
he says in the preliminary notice to his great work, “ may be 
indicated at shortest thui : Hegel made explicit the concrete 
universal that was implicit in Kant.” 

The sixth part of the Secret contains valuable criticisms on the 
Hegelian writings of Schwegler, Rosenkranz and Haym, and explains 
by contrast much that has been definitely atated in the preceding 
pages. Of Dr Stirling's other works the most important is the 
volume of Gifford I^tures, in wliich he developed a theory of natural 
theology in relation to philosophy as a whole. As Regards ^Proto- 
plasm contains an attempted refutation of the Essay on the Physical 
Basis of Life by Huxley. 

STIRLING, WILLIAM ALEXANDER, Earl of (c. 1567- 
1640), most generally known as Sir William Alexander, Scottish 
poet and statesman, son of Alexander Alexander of Menstric 
(Clackmannanshire), was bom at Menstric House, near Stirling, 
about 1567. The family was old and claimed to be descended 
from Somcrled, lord of the Isles, through John, lord of the Isle 
who married Margaret, daughter of Robert II. William 
Alexander was probably educated at Stirling grammar school. 
There is a tradition that he was at Glasgow University; and, 
according to Drummond of Hawthomden, he was a student at 
the university of Leiden. He accompanied Archibald, 7th earl 
of Argyll, his neighbour at Castle Campbell, on his travels in 
France, Spain and Italy. He married, before 1604, Janet, 
daughter of Sir William Erskine, one of the Bnlgonie family. 
Introduced by Argyll at court, Alexander speedily gained the 
favour of James VI., whom he followed to England, where he 
became one of the gentlemen-extraordinary of Prince Hcniy^’p 
chamber. For the prince he wrote his Paraenesis to the Prince 
. . . (1604), a poem' in eight-lined stansas on the familiar theme 
of princeljr duty. He was knighted in 1609. On the death 
of Henry m 1612, when he wrote ah elegy on his young patron, 
he was appointed to the hotis^old of prince Charles. In 
16x3 he (in conjunction with Thomas Foulis and Paulo Pinto, 
a Portuguese) received from the kipg a grant of a silver-mine 
at Hild^on near Liffii^gow, from wbich, however, neither the 
Crown tiorthe undertakers made any profit. In 1613 he began 
a correspondence wilb the poet Drummond of Hah^homden, 
which ripened into a lifelong intimacy kfter their Meeting (March 
1614) at Menstrie House, where Alexander was on one of his 
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short annual visits. In 1614 Alexander was appointed to the 
English office of master of requests, and in July of the following 
year to a seat cn the Scottish privy council. In 1621 he received 
from James I. enormous grants of land in America embracing 
the districts of Nova Scotia, New Brunswidc, and the (ksp6 
Peninsula, accompanied by a charter appointing him hereditary 
lieutenant of the new colony. This territory was afterwards 
increased on paper, so as to include a great part of Canada. 
Alexander proceeded to recruit emigrants for his " New Scot- 
land,” but the terms he offered were so meagre that he failed to 
attracJt any except the lowest class. These were despatched in 
two vessels chartered for the purpose, and in 1625 he published 
an Encouragement to Colonies in which 1 *? vainly painted in 
glowing colours the natural advantages of the new territory. 
The enterprise was further discredited by the institution of an 
order of baronets of Nova Scotia, who were to receive ^ants 
of land, each 6 sq. rn. in extent, in the colony for a coopera- 
tion of £150. An attempt made by the French to make good 
their footing in the colony was frustrated (1627) by Captain 
Kertch, and Alexander’s son and namesake made two expeditions 
to Nova Scotia. But Alexander found the colony a constant 
drain on his resources, and was unable to obtain from the 
treasury, in spite of royal support, £6000 which he demanded 
as compensation for his losses. He received, however, a grant 
of TOGO acres in Armagh. He was the king’s secretary for Scot- 
land from 1626 till his death, and in 1630 was created Viscount 
Stirling and Lord Alexander of Tullibody. In the same year he 
was appointed master of requests for Gotland, and in 1631 an 
extraordinary judge of the Court of Session. Meanwhile French 
influence had gained ground in America. In 1631 Charles sent 
instructions to Alexander to abandon Port Royale, and in the 
following year, by a treaty signed at St Germain-en-Laye, the 
whole of the territory of Nova Scotia was ceded to the French. 
Alexander continued to receive substantial marks of the royal 
favour. In 1631 he obtained a patent granting him the privilege 
of printing a translation of the Psalms ^ of which James I. ww | 
declared to be the author. There is reason to believe that in 
this unfortunate collection, which the Scottish and English 
churches refused to encourage, Alexander included some of his 
own work. He had been commanded by James to submit 
translations, when James was carrying out his long entertained 
wish to supplant the popular version of Stemhold and Hopkmsj 
but these the royal critic had not preferred to his own. It has 
been assumed from the scanty evidence that tvhen Alexander 
was entrusted with the editing and publishing of the Psalms by 
Charles I. he had introduced some of his own work. In 1633 1 ^® 
was advanced to the rank of earl, with the additional title of 
Viscount Canada, and in 1639 he became earl of Dovan. His 
affairs were still embarrassed and he had begun to build Argyll 
House at Stirling. In 1623 he received the right of a royalty 
on the copper coinage of Scotland, but this proved unproductive. 
He therefore secured for his fourth son the office of general of the 
Mint, and proceeded to issue small copper coi^, known as 
“ turners,” which were put into circulation as equivalent to two 
farthings, although they were of the same weight as the old 
farthings. Those coins were unpopular, and were reduced 1 x> 
their real value by the privy council in 1639. Alexander died m 
debt on the 12th of February 1640, at his London house in 

Covent Garden. ^ ^ ^ , 

He was succeeded in the title by his grandson William, who 
died a few months later, and then by his son Henry (d, i 644 )> 
who became the 3rd earl. When Henry's grandson Henry, the 
5th earl (1664-1739), died, the earldom became dormant, ^ m 
1759 it was claimed by William Alexander (see below). In 
1825 the earldom was claimed by Alexander Humphreys- 
Alexander, who asserted that his mother was a daughter of the 
first earl. The charter of 1639, however, on which his title rest^, 
was declared in 1839 to be a forgery. See W, Turnbull, Stirhni 
Peerage Claim (iSs9)» ... 

All Alexander’s literary work wOs produced after 1603 and befeje 
his serious absorption in politics about 1614, The verro may be 
classed in three groups, (a) poetical misoellaxaes and minor verse. 


0 ) dramas. (<;) the heroic fragment on Jonathan and the long poem 
on Doomesday, 

a. His earliest efiort was Aurora, containing the first fancies ofVse 
author's youth (London. 1604), a miscellany of sonnets, ^ngs auad 
elegies, showing considerable formal felicity, if little originality, in 
the favourite themes of the Elizabethan souneleers. To this may 
be added the Po/raenesis to Prince Henry (u.s.), An Elegie on the 
Death of Prince llenrie (u.s.), and shorter pieces, including a sonnet 
to Michael Drayton, who had called Alexander “ a man of men,’ 
and lines on the Report of the Death of Drummond of Hawthornden. 

b. He wrote four tragedies, Darius (1603), Croesus (1604), The 

Alexandraean (1605), and Julius Caesar (1607). The first and 
second were publisli^ together in 1604 as the Monarchicke Tragediest 
a title which was afterwards given by Alexander to a print of the 
four works in the cations of 1G07 and 1616. They axo didactic 
poems rather than plays, a sequence of reflections of the type of the 
Falls of Princes, the Mirror for Magistrates, or Lyndsay s -Dw/og 
between Experience and a Courteour (known also as the “ Monarche' ). 
It is very nrobable that the last suggested both motif and title* 
The pieces are dialogues rather than dramas : the choruses are of 
the ’^Moraiitas ** tyP® of Renaissance verse rather than classicai: 
and tho varied versfecation is unsuitable for representation. Yet 
they contain not a few fine passages in the soliloquies, notably one 
in Darius (IV.. iii.) on the vanishing of Those golden palaces, those 
gorgeous halls ** as ” vapours m tho air,” which recall Shakespeare’s 
later lines in the TempesS, ^ ^ 

r. Of Jonathan, cn lieroicke Poeme intended, only the first book 
(105 eight-lined stanzas) was written. Doomesday, or The Great 
Day of the Lord's Judgement (1614) is a dreary production in twelve 
books or ” hours,” extending tomearly 12,000 lines. It is wnttouTU 


eight-lined stanzas. , . , . , ^ . 

In addition to the pamphlet on Colonization, he wrote (161^ a 
continuation or ” completion ** to tho third part of Sidney’s Arcadia, 
which appears in tho fourth an<l later editions of the Romance; 
and a short critical tract entitled Jlnacrisis, a ” censure ” of poets,, 

ancient or modern. ... 

A collected edition of his works appeared in his lifetime (1637) 
with the title Recreations with (he Muses (folio). Aurora and the 
Blegie were not included. A complete modern repnnt The Postscal 
Works . . . now first collected and edited (but without the editor’s name 
on the title-pag^ was published in 3 vols. 8vo in 1870 (Glasgow : 
Maurice Ogle & Co.). . . ^ « x 

His Enoouragemerd to Colonies was ^Ited for the Bannatjme 
Club by David I*aing (1867), and by Edmund F. Slaffer, in Str W. 
Alexander and Amer, Colonisation (Prince Society, Boston. Massa- 
chusetts, 18O5). See also E. F. Safter, The Copper Coimgs of 
the Earl of Stirling, 1632 (1874); The Earl of Stirlings Register of 
Royal Letters relative to the Affairs of Scotland and Nova Scotia ^om 
(ed. C. Rogers, with biographical introduction (i884-x8b5) ; 
C. Rogers, Memorials of the Earl of Stirling Mrj ) ; the mtr^uot^ion 
to the Works (1870) referred to above; the Register of ike mvy 
Council of Scotland, passim; and the bibliography fm William 
Drummond (j.v.) of Ilawthomden. (A. B. G. ; G. G. o.; 


SmUNG, WILUAM ALEXANDER, (titular) Earl of 
(1726-1783), American soldier, was born in New York City* 
He was the son of James Alexander (1690-175^); timc^ 

surveyor-geivral of > ’ew York and New Jersey, a noted colonial- 
lawyer tyho v/as disbarred ior a year for his conduct of* tliOr 
defence in the famous trial of John Peter Zenger. Wijhiyn 
served first as commissary and then as aide-de-camp to Governor 
William Shirley at the beginning of the French and Indian War^. 
and in 1756 he accompanied Shirley to England, where he 
pereuadjd to claim tho ewldom of Stirling (see above)* 

17C9 an Edinburgh jury declared him to be the nearest heir 
to the last earl of Wling, and in 1761 he returned to 
and assumed the title, although the House of l^rds m 176a 
forbade him to use it until he had proved his legal right. Soon 
after his return to America he settled at Baskmg Ridge, N^ 
Jersey, and became a member of the New Jersey Provincial* 
Council and surveyor-general of the colony. Warmly espousing* 
the colonial cause at the outbreak of the War of Independence^, 
he was appointed in November 1775 colonel of the first regiment 
of continental troops raised in New Jersey, and in the followmg 
January distinguished himself by the capture of an armed . 
British transport in New York Bay. In March he bew^- 
brigadier-general, and for some time was in command at New 
York and supervised the fortification of the city and harbour. 
At the battle of Long Island he was taken prisoner, but was 
eooo afterwaid wtehanged, and in February 1777, became a. 
maior-generaU He participated in the battles of TientoW, 
Ftinceton, Jtaindysme sad Germantown, and espeoalljr 
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distin^ished lums^lf at Monmouth. He took an active part iix 
exposing the Lonway Cabal, presided over the court martial 
of Gefieral Charles Lee, and enjoyed the confidence of Washing- 
ton to an unusual degree. In October 1781 he took command 
of the northern department at Albany to check an expected 
invasion from Canada. He died at Albany on the r5th of 
January 1783. He was a member of the board of governors of 
King^s College (now Columbia University) and was himself 
devoted to the study of mathematics and astronomy. 

See W. A. Duer, " Life of William Alexanckr, Earl of Stilling. ** 
in vol. ii. ot the Collgctians of tk* Ntw Jersey Hisiorical Society (New 
York. 1847). 

f STIRLW^ a royal, municipal and police burgh, river port 
and county town of Stirlingshire, Scotland. Pop. (1901), 
18,697.. It is finely situated on. the right bank of the Forth, 
39^ 01*. N.W. of Edinburgh and 29^ m. N.E. of Glasgow, being 
served by the North British and tiie Caledonian railways. 
The old. town occupies the slopes of a basaltic hill (420 ft. above 
the sea^ temunating on Che north and west in a sheer poecipice. 
The modem quarters have been hwd out on the level ground at 
the base, especially towards the south. Originally the tora 
was pwtected on its svulnerable sides by a wall, of whichu’einams 
still exist at the south end of. ther Back Walk. Formerly there 
were two main entrances — ib& ’South Port, 100 yds. to^ the 
west of the present line of Port Street, and the “ anld brig ” 
over the Forth to the norths a qpaint . high-pitched .structure of 
four arches, now closed to tratfic. It dates from the end of the 
X4th century and was once literally the key to the Highlands.’^ 
It still retains the gateway towers at both ends., Just beloyr 
it is the new bridge erect^ in, 1829 from ^signs by Robert 
Steyenson, and below this again the railway viaduct. Aceording 
to local tr^ition, a bridge stood' at Kildean, i m. up the^ river, 
net far from the field of the battle of Stirling Bridge (1^97). 
The castle crowning the eminence is of unknown age; but. from 
the time that Alexander I. died within its walls in zxa4 till the 
union of the crowns in 1603: it was intimately associated with 
the fortunes of the Scottish monarchs. It is one of the for- 
tresses appointed by the Act d[ Union to be kept in a state of 
repair, and is approached from, the esplanade, on which stands 
the Gciossal statue.of Robert. Bmce, ccected in 1877. The' main 
gateway, buik by James III., gives* access to the lower and then 
to the tipper square, on the south side of which stands the 
palace,, begun by James V. (1549), apd completed by Mary of 
Guise. The east side of the auadrangle is occupied by the 
parliament house^ a Gothic of^' the time oft Jamee XII., 

now used as a barrack-room and. stores^ On the north, side^ of 
the square is the Gbapel'roy^, founded by Alexander I., rebuilt 
in the 15th century and again in 1594 by James Vi. (who was 
christened in it), and afterwsudt^ converted into as armoury 
and finally a store-room. Beyond the upper square is the small 
castle garden, partly destafoy^ by fire in 1856 but restored, in 
which Wiiiain, 8th earl of Douglas, was murdered by James 11 . 
(1452); Just below the castle on the'north*wt is the path of 
Ballangeioh, whidi is said to* have given private access to the 
fortress, and fiwi which James V.. tow his title of ** Guidman of 
Ballangeich ” when he roved incognito. Below it is Gowan 
Hill, and beyond thie the Mote or Heading Hill, on which Mur- 
doch Stuart, 2nd duke of Albany^ his two sons, and his. father^ 
in-law the earl of Lennox, were breaded in i425.> Ih the pliun 
to*^ south-west were the King^s Gardens j now under grass, 
wsth'^atK octogonal tuef^oovered mound caBed the King’s Knot 
in the centre. Farther south; lies the King’s Park, chiefiy 
devoted' ta golf, crickA% leotball and' cucling, and containing 
ako a raoe-ocairse. Qzr a hill of Idwer ekvatioR than the castle 
and separated from the esplanade by a depressian’ styled the 
Valli^^the tihing-ground oi fbvmer' tuQes«^ cemetery has 
been laid out* Among its chief featnfesiare'tbe Virgin Martyrs' 
Memorial, representing in white* madlle a gnarduns angd. and 
thp figures of Maignset M^LaaichlaDi; and Maigaxnt Wdson, 
wWieere drowned i^^tbe rising' tide mWigtouRiiBay for their 
fidelity, to the Covenanli. (id85.)4 dxe l^o ^yran^ to the 
menu^jof the Covenaovteii^nnd the. Ladies’. IbnA^roiiowfaidi 


Iskdies viewed the jouets in the Vallty. Adjoining the cemetery 
on the south is Gzeyfriars, the parish church, also called, since 
the Reformation (^656), when it was divided into two places 
of worship, the East and West churches. David I. is believed 
to have founded (about 1130) an earlier diurch on their site 
dedicated to the Holy Rood, or Cross, which was burned in ' 
1406. The church was rebuilt soon afterwards and possibly 
some portions of the preceding structure were mcorpOTated in 
the nave. The. choir (the East church) was added in 1494 by 
James IV., and the apse a few years later by James Beaton^ 
archbishop of St Andrews, or. his, nephew, Cardinal David Hteaton- 
At the west atanda the stately battkmented square tower, 
90 ft. high. The nave (the West church), divided from the 
aides by a double row of massive' round pillars, is a transition 
between Romanesque and Gothic, with pointed windows. 
The crowHrtepped Gothhr gable of the south transept affords 
the main entrance to bo& churches. Tlie choir is in the 
Decorated and Perpendicular styles and is higher than the nave. 
The parish, church is soo ft. long, 55 ft. broad and 50 ft. high- 
Wkhm’ its walla Mary Queen of Scots was crowned in 1*543, 
when nine' months old, a;^ in the same year the earl of Arran, 
regeik of Scotland, abjured Protestantism; in 1544 a® assembly 
of xdhles appointed. of Guise queen-regent; on the 29th of 
July 1567 James Yl. was crowned, John Knox preaching the 
sennon, and in August. 1571 and June 1578 the general asewnbly 
of the Qiurch of Scotland met. James Guthrie (1612-1661 )y 
the martyr, and Ebenezer Erskine (1680-1794), founder of the 
Scottish ScoBSsion Church, were two of the inost distinguished 
ministers. To the south-west of the church is Cowane’s Hot- 
piital, founded: in 1639 by JohnXowane, dean of gild, for twelve 
poor members of tiie gildry ; but the deposition of the charily 
has been modified aaid the hall serves the purpose of a gildhaU.. 
Adjoinmg it ie the:iniilitaa!y prison. Near the principal cmtcaiMe' 
to the esplanade stands Argyll’s Lodging, erected about 1630 
by the:ifirtjearl of 'Stirlmg: his death in* 1640 it passed. to tte 

ist. marquess of Argyll and is now a military hospital. Broad 
Street cantoina the- ruins of lliar’s Work, the palace buik by 
John Erskine, lat (or 6th) earl of Mar, about 1570, according 
to trsdition,. out ol die stanes of Cambuskenneth Abbey; the oM 
townihouee, erected in:i7DX.iBStead of that in which }o^ Hamil^ 
tOQ^ the lart Rjaman Catholic archbishop of St Andrews,^ was 
han^d for alleged *oinn|ilicity in the murders of Damley aad. the 
rcgfaiLMoiiiy^ the town cross, xfistored in 1891, and the house 
which WES, as a itmial tablet says, the nurseiy of James VI* 
and his son Prince ^aizy.” The important buildings inokide ; 
the high schooL; the- trades halL founded by Robert Spi^, 
James IV*!s tailor, in* the Back Walk; the burgh buikimgs, 
with a statne of.Sir Williiuz.W]aiktoe; over the; porch ; the National 
BaxdQ,tO<mupying'tho site of thgj^mmican monastery, foundied 
in 1x23 by Alexander IL and demolisbed at the Reformatian; 
the.Smith Institute; founded in 1873 by Thomas Stewart Smith; 
an artist,, cantaining a: picturetgvliery,^ museum and reading* 
roomf the public halls; the Royal Infirmary and various^ 
cboritabkiinstkotioosK Woollen manufactures (ca^ts, tart^, 
shawls) arc the staple industry, tanning, iron^^founding; 
cacriage^-building and- agricultural implement-making are alo) 
carried on, :in addition to furnkure factories, cooperage and 
rubber works. The harbour being accessible only at h^: 
water, and then merely to vessels of small tonnage, theishipping 
trade is incmsidemble* 

if under the jurisdiction of a council mth provost, 
and bailies, -and, aloog with Culross,. Dunfermime, Inverkeithing 
pwd Queensferry (the fit i rihig bur^^) returns a member to 
ParliamenL The Abbey Craig, asii outlying spur of Ochak, 
m. ramth^east' of Stirlings is*a thickly-wooded hill (362 iL 
high), on the top'ol whichistaiiils: the Wallace monument (1869); 
a baroniai tower, 220 .ih kigh| surmounted with an opentwo^ 
piowiL The Valhalla, oc Hah of Heroes, contains' busts of 
eminent Scotsmen. Chmbuskenneth Abbey is situated on the 
left hank.pf thc-FjOribK^bout 1 m. east-norih-east of Stirling bjr 
fowy across- tha river. The wane is derived, from the G^ic 
and means tba.Goook of Kenneth,” or Cairenachus, it friend.^ 
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which was inthe Ewly Eobitaed style, was i^aded by Oavid l. I 
In IJ47 fpr monte of the oxder of ot Angusti^. Several Scots 
parliaments met .wkhinits walls, r notably that of 1326, the hrst 
attended by inirgesses from the towns. At the Reformation 
Mary Queen of Scots bestowed it on the ist earl of Mar (1562), 
who is said, to have used the stomeSi for his palace in Stirling. 
In, 1 709 the town council of Stirling purchased the land andimins. 
All, that remains of the abbey, the massive,, four^^toreyad 
tower—whioh is 70 ft. high,. and 35 ft. squarei, and was painted 
and. repaired in i’864 — the- ^aceful west doorway and the 
foundations- of some of the walls. The bonce of James III. -and 
his. queen, Margaret of Denmark, who. were, buried within the 
preempts,, were discovered in, iW4 rerinterred next year 
under a tomb erected by Queen Victoria at the highaltar. 

Earlier forms, of, the name of. Stirling, are. Strivilwi, Estriuelen, 
Striyiling and. Sterling,. besi<^s.the Gaelic Struithla. It was 
known also as Snowdoun^^wfoch . became the olScial, title of -the 
&ot& heralds. The Romaos^ 1 ^ ^ station heaie 
In IJI.9 it was a rqyal burgh, and under .Alexander h was one 
of the Court of Four Burghs (superseded under James III. hy 
the Convention of Royal Burghsj, In W74 it was tended over 
to the English in security for the treaty of FaJaise, baing restored 
to the Scots by Richard, I. The eartet known, charitcr was tte^ 
granted in 12.26 by Alexander U.^ who made the,.cji3tle aroyal 
residence. The, fortress wa^ repeatedly besieged- ^daring the 
wars of the Scottish Independence^. In 1,304 it £^, with. tte, town 
to Edward I. The English held it for ten years, and h was, in 
order to raise the Scottish siege in ;34,that Edward II., risked 
the battle, at Bannockburn. .Edward Baliol surrendered it in 
1334 in terms of his compact with Edward III,,., but the Scots 
regained it in 13^9. From this time till the coUapsaot Queen 
Maryfs fortunes in ,156?,, Stifling almost, shared .with. Edfoburgb- 
thn ranh and privileges of capital of the kingdom. It was the 
birthplace of j^mes II. im 14^- and probably of James, TIL and' 
James IV. In 1571 an attempt was. made, ^ suipri&e the castle, 
by Maiy^s adlierents, ,the regeiat Lennox being slain in the .fray 
and seven years later it was ei^ptured by James Douglas,. 4th 
earl of Morton, after which 4 reconciliation took place between. 

Protestants and, Roman Catholics^ Itwas occupied in 1584 
by the earjs of Angus and Ma^f the Protestant lexers,, whoj 
however, ,fled to England. on. the approach of the. Iting^ Next 
year they returned with a strong force and wnqifilled.Jwnes, VI. 
to open the.ggtes^his personal safety teving, been, guaranty. 
In J394 Prince, Henry ws baptized in -the. chapel royah which 
had bwn, rebuilt on a larg^ scale^ After union- of the- 
crowns (1603), 3tirhhg ceased to play a prominent part on thc) 
national' stage. The priyy council and.oourt of session met in, 
the town in 1637 on account of tfie disturbed; state of Edinburgh, 
in 1:641 Charles I. gave it its test goveinii^ diajler,,^^ four 
years aftenw/ds parJtemeat was hw inStirlwg on account of 
the pteguain the capital^ hot theoutbreak of the p^-in Stiriinj| 
GMsMed the tegfel^rs te remove to Ferth.^ ^rmg thp ‘Giw 
War the Covenanters held the town, to which the committees 
pf church wd fttate «djp.iiiwd after CromWEll^ nt 

Dunbar (5650), hut, in A«gu»t, next year the: castle was taJasm 
by. Ceaeisal. Monk. In 171-5 <hfr' 3 rd duke of Argyll held it to. 
ppevent; the passage, of tteFoKth by the Jacobites, and :in 1746 
k waa .ineflBactually besicgjpd. by Rriwie Charles Bdiwair^In 
x.5i7^, in consequence) of an intrigue oxi^thafart of thteei menmers 
pf. tte oouncal-to. retain affice^ thc town was 

depfwed of. itsi coi^rate privileges^ whtehi wwra not restored 


igt8. WilliMA Stirling wafr educated privately and at THnity 
CoUei^, Cambridge,, where he graduated in 1839. On teaming 
Cambtito he spent some years abroad, chiefly in Spain 
Syria* Having suioeeeded his father as proprietor of Keir iti 
1847, when he was made vfoe-lieutenant of Perthshire, he in 
1852 entered parliament as member for that county ; and he was 
several times re-elected. On the death of his unde in 1865 he 
succeeded to- the baronetcy and estates of Fdlbky assuming the 
additional name of Mtecwell. In the same year he became 
deputy-heutenant of Lanarkshire, and a like office was con- 
ferred on hfopL in Renfrewshire in. 1870. He married in 1^5 
Anna Maria, daughter of the xoth earl of Leven and Mellville; 
She died in 1874, and 11111676 ShWifltem married OarolmeNorlm. 
In 1662^0 was ehosen lord teettor^ of St Andrews, in 1872 the same 
honour was conferred by. Edhiburgb, and in 1S76 he became 
chancellor of Gtesgow. He ^waa a trustee of the British Museum^ 
of the National &llery, and member of the senate of London 
University. In 1876 hi^ wax ertirted a Klwght of the Thistfe^ 
being ti\e only conunpner ol the order^ He> died at Venice on 
the tsth (rf Janoaiiy X878, 

Sir W. Stirlhig-Maxwells works, which are invariably cterac* 
terisod by thorou^ workmanship and excellent taste, were in some 
casee issnvd for private, circulation only, and almost all of them are 
now exceedingly rare., They include an early volume of vecfw 
(Son^ of the Holy Land, 1848).,. and several volumes, containing 
costly reproductions -of old engravings, along with valuable exp)lan%- 
tory matter., His best-known publications are Annals of Artists 
of spam (1848) . Cloister Ltfe of Charles V. (185a). Part of the 
Annals^vras revised and puldtehed as Velasques and his Works (18^5), 
The Cloister Life was at once recognized as a valuable contrioution 
to history, but Sts importance was lessened by the appearance 
a year or two later of i^gnet's. Charles-Quint and L. P. (Shard's 
Retraiie ei mart de Chdrles-Quint. A life of Don John of Ausitriat 
fnom hi? pcesthumous papers, edited by Sir G. W. Cox, appeared in, 
1983. A collected emtioh, of his works, with a short memoir, 
applied in iBgi. 

SnitLIKGSHHIE, a. midland county 0! Scotland, bounded 
N. by Pertiishife, N'.E, by Oackraannaiishire and the Firth of 
Fontli,: SJB. by linltthgowtiliire, S. by Laniirteliire and the 
detacht^ part-of Duiriba^ and S.W; and W. byDura- 
bartontiiire; area 288^842 acres> or 451*3 sq^xn. In the north- 
west a* spur, of tte Gntmpians culminates in Ben Lomond 
(319a andthe oentre is oexjupied by a group known - m the* 
Lennox Hills, coi»i9th»ro!^Garguzinock.Hilte(i59x), Fhitry Jfilte 
(1676)^ Kilsyth Hilb ii8,7p),>and CampsL Fefls i^894)r Tha 
chief river is the .Forth, , the whidings of which constitute ^mos 4 . 
of ;tte. nor;them houn 4 ary. The other important stretanss am 
tteCarron, which rises itt ^ampsie Fete and flows mahil^ east 
for as m. to the ForiSi at Grangemouth; the Endticte. whii^ 
ri^ipg^uFlhtry tbensouth andflnallybendai 

riomidi to thO’West, a diiection which itmamtamsior most of its 
oousse of 3e in. >tilb 4 t einpties itself into Loch Lomond; the 
Kdv^, which, from its source in Kilsyth Hills, flbws: south- 
west to the Clyde, at, jCBasg^w after a d'*aLm.; and the Avon, 

ri6ii^.in,tbetaoiiiacbfidt pSrtiouLof Dumhartonahiro, and flostinig 
focorm-eastnndtheninoothto'the Fbrtii. The^principaldbcte 
inchidte the mre^ btet eastern waters of toch LbmuiBidi 
frcmi. mouuji fo ra.pp|ht 2 m. north ot Ih^wmaid; ai 

smalj poTtfon of. thfi.wppert€g^^ of Loch Katrine>;£»om avpouit 
iatho centiw of theilake opposite to Stronachlaeter to GHsngyie 


Bee mktory of tU dhapef RoydH SifrHng fOwiinpitsr Gdb. r»2)t 
Qharuxsi v/. StMiseg' jote Jamieiioii, RsllisA#/ Co< 

Battle of JOman Myth (SMwg 

Hativual History and Ar(teeq^caL8oaety^ 

mmiMi Bakt. (^' 846^8^)> 
Scottish isian of tettm^aad mtooso, t^ only son^of AanslubaM 
SibhW of Keir^ Pcrth^iin^ and of Elizabeth, third daughter 
oi Shjohtt ItoowelL seventLharonet -of Folk^, Renfrew 9 iite> 
wnsijiuon.at Kenmure, near Glasgow,^ Idle 8th oh March 



Btedti Lodi^ ^partly in Lanarkshire. The Forth and Clyde 
OmX ofosses tto ^soTith caaterir c^er ^c^t tte eputey from^ 
Ctetlec^ 

Seohgy.^Ths oldest rocks in the county are th|S ptirsk^ah 
schists which occupy fhe north-west beyond a great fault which 
runs across from near the bottom .end of Loch Lomondjn,a;npeth- 
aa e tW Iflli-ecieibn pasting not* frr from Aberfoyle. TfiUW' schists 
aoe hne atatnrid and loicaacaMiua^iMBar^tlio fault, andtitoiti^iS soihe' 
evddwi^e P* .boMieviiag,ttem4otteof agn. XSaihe aontb^ 
gastem.aidc ,oi fault aretha oengtomaratea .«usd Si^dBtoaesr df 
Lowerlbld Red ^S^foue tee, wluch are more , WgWy xncU^ and 
doteati^hterer the fohfr. blasting uniformly oa m lower Mei li 
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the Upper Old Rod series of sandstones ; but the junction between the 
two is faulted between Balfron and Kippen ; the fault runs E.N.E.- 
W.S.W. Then follows the Carboniferous system, which occupies 
the rest of the county. The lowest member, the Calciferous Sand- 
stone group, consisting of clays and marls with cement nodules, 
may be seen on both sides of the Caxnpsie Fells; it is well exposed 
near Strathblano in iJallagan Burn. These beds it.re succeeded by 
alternating beds of contemporaneous tulisand sandstones and then by 
great sheets of diabase-pornhyritc which attain a considerable thick- 
ness and form well-markecf ridges on the southern t:ide of the Carapsie 
Hills; they. arc best developed north of Kilsyth and cast of Fintry. 
MeUde Bin and Dungoil mark the sites of the vents from which 
some of these volcanic rocks were erupted. The Carboniferous 
Limestone scries is the next in order and the lower beds may be 
found resting upon the volcanic rocks except where the junction is 
faulted and tins series is let down, as it is between Strathblane and 
the Carron Water. As in the neighbouring counties, this series 
con.gi8ts of a lower limestone group — ^with the Index, Calmy and 
Castle Cary limestonefi — a middle group with cozds and clay iron- 
stones and an upper limestone group with the Hoeie and Hurlet 
limestones ; below the latter is a bed of alum shale. These rocks are 
considerably folded about Kilsyth and in the directions of Banton 
and Cairnbog; the “ Rif(gin " near Kilsyth is a noteworthy example 
of an anticlinal fold. The next series is the Millstone Grit — sand- 
stones with some coal-seams and fireclays — which occurs towards 
the eastern boundary. The true Coal-measures are well developed 
between Grangemouth and Stenhousemuir and about Falkirk. The 
more important seams are the Virtuewcll (the highest), the Splint, 
Craw ana Coxhead cods. Intrusive sheets of basalt have penetrated 
the Carboniferous rocks and arc now quaiTied for road metal; Abbey 
Craig and Stilling Castle hill are formed of one of the more important 
of these intrusions. Later basalt dikes of Tertiary age are not 
uncommon. A good deal of boulder clay covers the older rocks and 
an interesting blue riuirinc clay is found beneath it in the Endrick 
valley. The Carsc of Stirling is overkiid by the muds and sands of 
the 50 ft. raised beach; and traces of the 100 ft. beach arc also to be 
found. 

Climate and Agriculittre . — ^The rainfall for the year varies from 
35 in. in the far east to 55 in. in the Highland region in the extreme 
north-west. The mean annual temperature Is 47*5® F.; for January 
38® F,, for July 59'' F. The arable soils are of two i^nds, locally 
distinguished as “ curse ** and " dryiield.” the rest of the land being 
composed of pasture, moor and peat. The “ corse " extends along 
the valley from Buchlyvic to the eastern boundary, a distance of 
32 m. (by the river), with a breadth of i to 4 m. The soil consists 
of the finest clays, without stones, but interspersed with strata of 
marine shells. It has been largely stripped of the overlying peat, 
and by draining, subsoil ploughing and the use of lime has oeen 
converted ir .to a rich soil, especially adapted for wheat and beans. 
The “ dry .eld,*' mostly recUiimed rince the beginning of the l8th 
century, occupies vhe valleys and the higher ground bordering the 
carse. Jt is futile and well suited for potatoes and turnips. In the 
order of their importance the grain crops are oats, barley and wheat. 
Beans are also extensively grown. Livestock is raised in increasing 
numbers. The sheep arc cliiefly black-faced, the cattle Irish, short- 
horns and cross-breeds. Ayrshires are the principal breed on the 
“ dryfield “ farm»i where butter-making is largely carried on. 
Horses are kept , only for farming c^erations ox' for stock, and a 
considerable number of pigs are reared. The average size of the 
holdings is from 70 to 80 acres. The area under wood is small. 
Birches grow naturally on the lower slopes of the mountains in 
Buchanan and Drymen, and oaks freely on the banks of Loch 
Lomond, lAtch and Scots fir are the lea^g trees in modern 
) plantations. 

Other Industries . — ^Tlie coalfield of the south-east supplies the 
stfmle industry. Iron ore, ‘fireclay and oil-shale are also obtained, 
while limestone is extensively wrought in the Campsie district, and 
sandstone is quarried in many parts. The ironworks at Carron and 
Falkirk are important. Woollens are mannfac^ured at Stirling an 4 
Bannockbuni; calico-printing and bleaching are established in the 
south-west, especially at Lennoxtown, Strathblane and l^ton. 
There are chemical works at Falkirk, Stirling, Denny and Leimox- 
towm Throughout the county there are several breweries ,and 
distinenes, and at Grangemoutn, the principal port, shipbuildtxtg is 
carried on. The southern and south-eastern districts are served by 
the North- British railway from Edinburgh to Glasgow (via Falkit^ 

. and the Caledonian railway from Glasgow to Stirlmg (via Lari»rt), 
while branches connect Grangemouth, Denny and othw places with 
the through-lines. The Forth & Clyde railway crosses the shire, 
mostly in the north, from Stirling to ]^loch, and the North ^tish 
also runs from Glasgow to Aberloyle. In the tourist season there is 
a steamer service from Leith to Stirling (37 xn.). 

Population aniP Administrationr^ln 1891 the population 
nuijabered ii8,oai, and in 1901: it was 142,391, or 315 persons 
to tho square mile, an increase for the decade excee^d only by 
the shires of Linlithgow Wnd Lanark. In 1901 there were ten 
persons vhp spoke Gaelici ohJy and ,2oi4t^elic and EnglkU 


The principal towns are Falkirk (pop. 29»33o), Stirling (18,697), 
Grangemouth (8386), Kilsyth (7292), Stenhousemuir (5184;, 
Denny and Dunipace (51^8), Bridge of Allan (3240), and Bonny- 
bridge (3009). The shire returns a member to parliament, 
and Stirling and Falkirk respectively belong to the Stirling 
and Falkirk district groups of parliamentary burghs. The 
police burghs include Falkirk, Grangemouth, Kilsyth, Denny 
and Dunipace and Bridge of Allan. The shire forms a sheriff- 
dom with the counties of Dumbarton and Clackmannan, but 
there is a resident sheriff-substitute at Stirling and another at 
Falkirk. The shire is under schoolboard jurisdiction, ana there 
are secondary as well as science and art schools at Stirling and 
Falkirk. The town councils of Stirling and Kils3^h subsidize 
classes in science and art, besides manual instruction, and Denny 
and Dunipace maintains a mining instruction class. 

History and Antiquities. ‘—Tht wall of Antoninus, built by 
Lollius Urbicus, in a.d. 142, connecting the Forth and Clyde, 
passed through the south-east of the county, in which it is locally 
known as Graham’s Dyke. At Castlecary and Camelon, which 
were both stations of consequence on the line of the wall, 
many interesting relics have been found. The Camelon cause- 
way, a Roman road, ran eastwards from Castlecary, crossed 
the rampart at Camelon, whence it proceeded northwards to 
Stirling and the Forth, where there was a station near the 
present bridge of Drip. Thence it crossed the river to Keir 
and Dunblane in Perthshire. To the r.oith-east of the Car- 
ron foundry there stood, till its demolition in 1743, a fine 
circular Roman building called Arthur’s Con (oven), or Julius’s 
Hof, but the two mounds in Dunipace parish supposed to have 
been raised as monuments of peace between the Romans and 
Caledonians are probably of natural origin. After the with- 
drawal of the Romans the county bnce more fell into the hands 
of the Piets, the original inhabitants, who, however, gradually 
retired before the advance of the Saxons and Scots. By the 
time of Malcolm Canmore (d. 1093) the lowland area had be- 
come settled, but the^ highland tract remained a disturbed and 
disturbing region until tne pacification following the Jacobite 
rising of 1745-46.^ The county played a conspicuous part in the 
stniggle for Scottish ind^endence, being particularly associated 
with many of the exploits of Sir William Wallace and Robert 
Bruce. Tbe three great 'battles of the ind^endence were 
fought in the shire— Stirlmg Bridge (1297), Falkirk (1298), 
Bannockburn (1314). Tames III. was stabbed to death in a 
cottage in the village of Milton after the battle of Sauchieburn 
(1488), but apart from the disastrous defeat of the Covenanters 
at Kilsyth (1645) transitory triumph which Prince 

Charles Edward won at Falkirk (1746), the history of the shire 
practically centres in that of the county tovTi. 

BrBLroGRArnv.'— Sir Robert Sibbald. Description of Stirlingshire 
(i 7 X«>); Nimmo. History of Stirlingshire (1777, 1880); Registrum 
Monasterii S. Marie ae Cambuskenneth (Eainburgh, 1872); W. 
Rowand Anderson, Stirling Castle <1893); J. S. Fleming, Old 

Stirling (Stirling, 

BT!RRUP( 0 .£rg. sHfapj siigrap, M. Eng. strr&pj styrope, &c., t,e, 
a mounting or climbing-rope j 0 . Eng. stigan^ to mount, climb, and 
rap, rope, cf. Du. stijbeugel, literally mounting bow or loop, Ger. 
Steigbugelft, a loop usually of metal, suspended by an adjustable 
strap from the saddle and used as a support for the foot of a 
rider of a horse when seated in the saddle and as an aid in mount- 
ing. The earliest use of stirrups seems tohave been fn the East, 
for they are mentioneddn early Chinese literature and examples 
which must be earlier than the 7th century a.d. have been found 
in Japan. The Greeks and Romans did not use them but 
mounted by vaulting or from a mounting block (see Saddlery 
AND Harness), The eariiest evidence of their use in is 

in the Art of War (A the cmiieror Maurice (a.d. 582-602). They 
were probably brought into isle by the nomad hmementi! Asia. 
The stirtyp of the early; middle ages seems to have been light 
and semicircular or trragular in shape. By the i4l^ century 
the footplate became broader and the sides heavier , and orna- 
mented. By tho 16th century this ornamentation increases 
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and open metal-work is usedv The Arab stirrup is very large, 
affording a rest for the entire sole of the foot; sometimes the heel 
part projects and terminates in a sharp point used as a spur* 

See the plates in F* Hotteuroth, TrachUn, Haus-Fild- und Kriegs- 
gerdihschaften, &c. (1901) ; and R. 2 ^chine, Die SieigbiigeJ in ihrer 
Fovmen-Entwichtung (1896). 

STJERNHJELMt CEORG (1598-1672), Swedish poet and 
scholar, whose original name was Goran Lilja, was bom at Wika 
in Dalecarlia on the 7th of August 1598. He took his degree 
at Greifswald, and spent some years in travelling over every 
quarter of Europe. On his return in 1626 he maintained a 
correspondence with Salmasius, Heinsius, and otlier scholars. 
He taught at Vesterds, and then at Stockholm, attracting the 
notice of Gustavus Adolphus, who gave him a responsible post 
at Dorpat in 1630, and raised him next year to the nobility. 
After the king’s death, Christina attached him, as a kind of 
poet laureate, to her court in Stockholm, His property lay in 
Livonia, and when the Russians plundered that province m 
1656 the poet, who was in temporary disgrace at court, was 
reduced to extreme poverty for two or three years. He subse- 
quently became judge at Trondhjem, member of the council of 
war (1661), and president (1667) of the College of Antiquities at 
Stockholm. He died at Stockholm on the 22nd of April 1672. 
His greatest poem Hercules, is a didactic allegory in hexameters, 
written in very musical verse, and with almost Oriental splendour 
of phrase and imagery. The Hercules, which deals with the 
familiar story of the dispute for the hero between Duty and 
Pleasure, was first printed at Upsala in 1653 but was finished 
some years earlier. BrbUops-Besvdrs Ihuffommelse, a sort of 
serio-comic epithalamium in the same measure, is another 
very brilliant work. His masques. Then fdngne Cupido (Cupid 
Caught) (1649), Freds-afl (The Birth of Peace) (1649), and 
Parnassus iriumphans (1651), were written for the entertain- 
ment of Queen Christina. He can scarcely be said to have 
been successful in his attempt, in the first two of these, to 
introduce unrhymed song-measures. 

Stjernhjtilm was an active philologist, and.left a ^eat nuinbtf of 
works on language, of which only a few have been printed. He also 
wrote on history, mathematics, philosophy and natural science, 
producing original and valuable work on every subject he attempted. 
Among lus numerous works are Letter A of the Lexicon vocedndorum 
antiquorum gothicorum (1643, &c.), Archimedes reformatus (1O44), 
Runa suetica (Lubeck, 1700), and an edition of Wdst Gdtha Lagbok 
(1663). His works were partially edited by P, Hanaclli ^Samlade 
vitierheis arbeten af Svensha Fdrfattare, vol. i., 1871), by L. Hammar- 
skold (Stockholm, 1818), by F. Tamm (Upsala, X891}. See also 
C. J. Ltostrom, LiUerdrt PortrdUgalleri (Upsala, 1838) ; there is a full 
list of his writings in the Svenskt biographiskt Lexikon, vol, xv, 
(Upsala, 1848). 

STOA, the term in Greek architecture (Lat. porHcus) given 
to a building the roof of which is supported by one or more rows 
of columns, the stoai at Elis described by Pausanias being 
important examples. 

8T0BAEUS, JOANNES, so called from his native place Stobi 
in Macedonia, the compiler of a valuable series of extracts fro^l 
Greek authors. Of his life nothing is known, but he probably 
belongs to the latter half of the 5th century a.d. From his 
silence in regard to Cluristian authors, it is inferred that he was 
not a Christian. 

The extracts were intended by Stobaeus for his son Septimius, 
and were preceded by a letter briefly explaining the purpose of 
the work and giving a sumniBiy of the contents. From this 
summary (preserved in Photius’s Bibliotheca) we leam that 
Stobaeus dmded his work into four books a^ two volumes, 
in most of our the work is divided into three books, of 
which ^e first and second are generally called ^EkKoyoX ^vo-ucal 
aal ^uau (Physical and Moral Extracts), and the third 'Av^o- 
(Florilegium or Semones). ^ each of the four books 
is sometimes called *Xv$ok 6 yijov, it is probable that this name 
originally belonged to the enure work; the full title, as we know 
from Photius, was 'E«c\oy«>v btroOigKw 

rirtafia {Four Boohs of Extracts, Sayings and Precepts). The 
modem arrangement is somew^t arbitrary and there are 
ievenj marked discrepancies between it and the account given 


by Photius. The mtroduction to the whole wo^i treating 
of the value of philosophy and of philosophical sec^, ia lost, 
with the exception of the concluding ^rtion; the second 
book is little more than a fragment, and the third ^d 
fourth have been amalgamated altermg the original 
sections. From these and other indications it seems profanble 
that what we have is only an epitome of the original work, 
made by an anonymous Byzantine writer r of much later 
date. The didactic aim of Stobaeus’s work is apparent 
throughout. The first book teaches physics — in the wide sense 
which the Greeks assigned to this term — ^by means of extracts^ 
It is often untrustworthy: Stobaeus betrays a tendency to 
confound the dogmas of the early Ionic philosophers, and he 
occasionally mixes up Platonism with P^hagoreanism. For 
part of this book and much of book ii. he depended on the works 
of A8tiuB, a peripatetic philosopher, and Didymus. The third 
and fourth boolj, like the larger part of the second, treat of 
ethics; the third, of virtues and vices, in pairs; the fourth, 
of more general ethical and political subjects, frequently citing 
extracts to illustrate the pros and cons of a question in two 
successive chapters. In all, Stobaeus quotes more than five 
hundred writers, generally beginning with the poets, and then 
proceeding to the historians, orators, philosophers and physi- 
cians. It is to him that we owe many of our most important 
fragments of the dramatists, particularly of Euripides. 

Editio princeps (1609) ; Eclogae, ed. T. Gaisford (1822), A. Meineke, 
(1860-1864) ; Florilegium, cd. T. Gaisford (1850), A. Meineke (1855- 
1857), C. Wachsmuth and O. Henso (1884-1894, and 1909)* 

STOCKBRIDGE, a township of Berkshire county, in western 
Massachusetts, U.S.A. Pop. (1900), 2081; (1910, U.S. census) 
1933* H comprises an area of 24 sq. m. Lake Mahkeenac, 
or Stockbridge Bowl, is about 2 m. north of Stockbridge 
village. Immediately south ol the village, in a cleft in 
north-western part of Bear Mountain, is Ice Glen, with 
caverns ice-lined even in midsummer. In the southern 
part of the township, on the boundary of Great Baaington, 
IS Monument Mountam (1710 ft.). Stockbridge village is 
on the Housatonic river, about 13 m. south by east of 
Pittsfield, and is served by the New York, New Haven & 
Hartford railway, and by an inter-urban electric line. It is 
well known as a summer resort, with a casino and golf links, 
a war monument, a bell tower erected by David Dudley Field 
to commemorate the Indian mission, a monument in &e, old 
burial-ground of the Stockbridge Indians, a public Iibr^, 
and the Stockbridge Academy. Jonathan Edwards (co^ 
memorated by a monument, 1871) was the pastor (1750-17^8), 
and wrote his Freedom of the Will here; the Sedgwick max^ion, 
the home of Theodore Sedgwick (1746-1813), is at Stockbridge; 
hk daughter, the author, Catherine M. Sed^ick, was boro {md 
buried) here; and Stockbridge was the birthplace of Mark 
Hopkins and of Cyrus W. Field, who presented a park to the 
viUage. The '' village improvement society ” movement , seems 
to have originated at Stockbridge in 28534 The Stockhti^ 
(or Muh-he-kan-ne-ok) Indians, survivors of the Mdhic^ tribe, 
removed to the Housatonic valley from the west bank of 
Hudson river soon ^ter the first white settlements wero xiiade 
inNew York; and in 2734 a mission was established among tbepi 
in what is now the township of Great Barrington by Jolp 
Sergeant (2710-1749), who translated part of the Bible into their 
Is^uage. In 2736 a town 6 m^ souare (including &e presepf; 
Stockbridge) was laid out for them, liinds wereh^ld in several^, 
the Indians were guaranteed the civil rights of whites; they falid 
a church (under the charge of Jonathwi ^Idwards in 1750-271$) 
apd a school. In 1739 their township was incorporated nnaar 
the name of Stockbridge, possibly adopted because of a resetn- 
blance to the country about Stockbn^, England, ^any of 
toe Indians fought on the American Indepen- 

dence. In 2783-1788 nearly all of toexp remoyed to the Brother- 
ton settlement (established 2775), 24 m. south of what is now 
Utica,^ New York; there they built New Stockbridge, 3 ^ 
2829 nearly all had left New York for Wisepntin, settling ne^ 
what is now South Kaukaune^ By 1859 to^ had remove^^ ib 
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the tteemifon ht Shftwaiib ccmtity, Wisconsin, where they 
nciw live* , 

see E. T,\<jiti(ssl '1Sk)(f)it>rMge Past ani Preset (Springfield!, f^5A\; 
and y. 9?. Imvidm, MuhmMftweoh : » Bist^ of ik* Stockbviiie 
iwifimB (Mitwjiidne, 

ffltXIK V 9 t€HA 9 GVi, a market for the purchase and fale of 
eH descri^?6hs of negotiable s^fcurities (see Market). In the 
mtmeftte majority ef cases the securities so dealt in are what 
are feown- as stocks, bonds and shores,'* on which interest, 
-or dividend, is payable when ’eamecl; but bills issued by gevem- 
thcnts and municipal corporations are also occasionally dealt 
in. Many years ago, when the British government was in the 
■habit of issuing exchequer bills, a now obsolete form of security, 
'these bills were quoted in tlie offidal list of the London Stock 
Exchange; this was possible because though nominally bills, 
they were rcaby bonds with a variable rate of interest fixed half- 
yearly in advance by the treasury. The inaonvcnience of this 
arrangement led to their bring abandoned a« a portion of the 
system of British government finance. Markets for dealing in 
securities have existed for some hundreds Of years. Their 
wganiaation was loose, there was no specific body of persons 
forming the market, and there were no special rules governing 
their procedure until wdtliin the last hundred and fifty years. 

London , — Previous to 17 73 the London stockbrokers con- 
ducted their business in and about the Royal Exchange, but in 
that year, having formed tltemselves into an association under 
the designaticffi of the Stock Exchange, they, after temporarily 
locating their headquarters in Sweeting Ally, Threadneedle 
Sftreet, removed to Cape! Court, Bartholomew Lane. The 
growth of business necessitating improved accommodation, a 
capital of £2^,000 in four hundred slmrcs of £50 each was raised 
in 1801 for the purpose of erecting a new bniMing in Capcl Court, 
which was finished and occupied in the following year, tlie 
members at that date numbering about five hundred. With 
the occupation of the new buifding new rules come into force; 

future members were admitted by ballot, while both members 
and their authorized clerks were required to p?iy a subscription 
Of ten guineas each. As only die wealthier members of the 
association had provided the capital for the new building, the 
^tock Exchange henceforth consisted of two distinct bodies — 
pcqprietors and subscribers. In 1854 the membership ha‘\dng 
increased to about one thousand persons, an extension of the 
premises in ‘tiipel Court was effected at a cost of £16,000. A 
Very 'extensive increase In the accommodation wasmadein 1885, 
iwflfien what was for 'many years afterwards known as the “ new 
house” wtks erected. It occupies by far the greater portion 

the triangular area oF which Throgmorton Street, Batiholo- 
thew Eane, part of Threadneedle Street and part of Old Broad 
Street forni the sides. Sections of the external parts of this 
area are in the hands of banks, msarance companies and other 
Julies of biisihess, but most xrf the south side of Tbrog mo y to n 
^eet and mo^ of the. ndrth side of that portion bf Old 
Btbad Street which^ies between Throgmorton Street and Thread- 
hfiedle .Street are'Stbek Excliungc premises. Since 1885 various 
t^lteratidns in the tise of the space available have been made, 
but there has been ho considerable extension to the building. 
*k^J^rtion of the stefro krii ‘loan department occupies premises 
‘to^^stin Tito.. 

TOrStock &<ihange she and buildings are the property of the 
the i^hare capital in the company called the Btock 
Exchange {Lumted), which is under the control of 
“ ti;usiees and manager^” who are appointed 
MftitoM* l)y the j 5 hareholdei:^. Tlicre are now ao, 000 shares of 

un^ited hmoiint on whidi £12 has been paid up; 

, po hold more thkn 200 shares, and 

^ly members ’Stock Ex,change can hold shares, 

in the ca^e of proprietors who 

acj^Med their sliartsPWfiB^^ December 1875, When , 
a.^^djirietor die^ his tfiUiit be Sold to a member withip 
twelve rttbnths of I1& dneda^e., As the dividends are handsoipfi; 

is rtoly dny m Ending a buyer for suth 

Tjhotes. Twihtomb of^e dtimpany is flenved from the annhH ! 


snbscrijpJtfons lof ’meidbem and thefr'derkSj from entrantje 9 des 
paid by' new twembers, and* from xee^ts and investmerita. 

The business and' dfeclpHne of the Stock likehange is iunder 
the control of the ^ committee for general purposes,** shortly 
known as '** the committee.” This body is composed of tbirtj^ 
persons, and is elected annually. It is entire|}^ distinct from the 

managers.**^ The committee, when tailed upon, settles deputes 
between members and sometimes between members and their 
clients. It does not move in any matter until this is brought 
to its notice, and even then it frequently declines to act| It 
docs part of its work through suh-rommitt( 5 es, but all ques- 
tions arc finally settled in hill meeting. Its powers are very 
wide, ranging from the granting or refusing of a quotation to a 
new stock, to the expulsion of a member, and the suspension of 
a ” special settlement,** as well as such trifles as reprimanding 
young members overburdened with animal spirits, and tfre 
dosing of the “ house ” for holidays other than those provided 
for b}" the rules. The committee has an enormous amount of 
routine work to do or superintend ; the ” official list ” of prices 
and the marking of “ business done,** for which the share 
and loan department is responsible, is supervised by it; the 
“ official assignees,*’ who are appointed to deal with the assets 
of defaulting members, act under the orders of the committee. 

Membership of the Stock Exchange is for twelve months 
only; every one without exception who wishes to remain a mem- 
ber must be re-elected annually; the year ends on the 25th of 
March. New members may be elected (a) by the nomination 
of a member who retires in favour of the new member, or of a 
former member, or of the legal personal representative of a 
deceased member. The candidate must be recommended by 
three members, who also become sureties for him during the 
first four years from the date of his admission for £500 each. 
(b) A certain number of admissions are made each year, with- 
out nomination, of candidates with two sureties; under this 
arrangement clerks who have completed four years’ service 
arc admitted. 

Since the 23rd of November 1904 every member has been 
obliged to become the owner of at least one share in the Stock 
Exchange (Limited)^ This acnuigement is the outccone of the 
long-standing conitroverBy respecting the “ dual mimagement ** 
of the Stock Exchange, ^e managers and the committee being, 
as already explained, ind^ende^ authoritioa. The arrange- 
ment is, no doubt, anomalous, but it has worked efficiency. 
Its principal draw^ck is the fact that, as the managers are 
proprietors and represent the body of proprietors who were, 
and still arc, a niinority of the members, they may be uncem- 
sciously biased in favour of increasing the number of members, 
since the dividends on the Stock: Exchange ±ares arc derived 
from this s^ttc. In 1904 the number of members had become, 
temporarily, at any rate, too great, relatively to the business 
to be done by them, and it was decided to introduce the pfmdjfle 
of limitatbn, riot directly, but by the methods briefty described 
above. It fe hoped that, if the sliares are all gradually dis- 
tributed among the members, the slight difference between the 
interests of the monads and the rest of the Stock Exchai^ 
will disappear. The plan adopted involves of todtse the diffi- 
culty that it may not be easy at all times for a candidate to 
obtain his qualifying shares except at a high price. The new 
system, howevet, appears to work well. 

The London Stock Exchar^ ; !$■ remarkable for ’ having 
developed spontaneously a speeb! mode of dD% business, 
namdy the dffferentiftrign of fibbers into jobbers 
emd brokers. A jobber is a tnOmbbr of th^ Stock 
Exchange who, afccordfing to ,the rules of that 
bod>\ does business only with other members^ as Opposed 
to a broker who does bu^ss yMt the pifWie as well as *irith hfa 
feliow-wcmbers. Afly* hiembef may at any trine make ktiown 
his intention to act as eith^ ‘ jobber or teoker, but he not 
act as both simultahcbrislfr. The bushiess of a jobto {who % 
sometimes called a d^lalet) is to ‘be prepared to‘ *^make prides^ 
and deal iri eeriiSn ^ses Of seetfnties selecfOd by himself, in 
Whibh he tauifees It to be knbwh ftfatho ‘jdbbet. He thitt 
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becomes a joWber in “ the Aih^can mark^/* oi* in ^e Sooth 
African market;” or in the “ Consols maricet or in any other 
market which he chooses. At the beginning of his career he 
usuaBy has to rely for business on such friends as he has made 
in tbj house, while serving his time as a clerk to a broker; but 
jf he shows ability for the work he soon becomes known to a 
wider circle and may eventually make for himself a position of 
considerable importance in the house. A jobber’s method of 
doing business is simple in appearance. All he has to do is to 
remain in or near that portion of the Stock Exchange where 
othft jobbers in the class of stocks he is concerned with congre- 
gate, during the greater part of the day, and wait for brokers to 
propose transactions to him. If he is in the Home Railways 
market and a broker tells him that he wants to deal in, say looo 
“ Eastern.^,” meaning Great Eastern ordinary, he replies that 
they are 8o to 8o.}, or whatever the price is at the moment; this 
means that he will sell at the higher and buy at tli j lower of these 
prices the amount of shares mentioned, not knowing “ which 
way ” the broker wishes to operate. On the latter saying that 
he will sell, or buy, as the case may be, the bargain is made, and 
is noted by both parties in memorandum books for completion 
at the next “ settlement.” The broker is understood to be, 
and usually is, acting for a client outside the house, and is paid 
for bis trouble by a brokerage fixed by rules and paid by the 
client. The jobber's profit consists in the “ turn,” that is, the 
difference between the two prices quoted. Rut it is obvious 
that the rcjilization of this profit by llie jobber depends on his 
being able to effect a counter-sale, or purchase, with some other 
broker in looo “ Easterns,” and it is in so fixing the prices he 
quotes that, on the average of the day’s oj fortnight’s trans- 
actioas, his book shows a balance on the right side that his 
ability is displayed. If he has sold e stock unc} has not got 
it on his books already, he must procr’ . it by the next settle- 
ment in order to deliver it ; if he cannot procure it he must 
borrow it (backwardation). If he has bought it he must 
pay for it by the next settlement, and should it have gone down 
in the interval he will evidently have made nothing c : the 
transaction, so far as that settlement is concerned ; he '.vill have 
the stock “ on his book ” and v.'ill have to carry it over (con- 
tango) and wait till some one wants to buy it of him in orde:- 
to “ undo ” the bargain. If he is possess^ of capital lie may 
pay for and hold the stock until its price has risen considerably, 
but as a rule a jobber tries to make quick profits. A jobber is 
not obliged to make a price, and in times of serious trouble the 
weaker ones among them refuse to do so, or merely stay away. 
A jobber has another defence against the risk of making a bar- 
gam which he thinks he will not be able to ” undo “ promptly; 
he can quote a “ wide ” price, that is, he could quote for 
rooo “ Easterns “ 79i'8oJ,” a price no broker v/ould be 
likely to deal at. The extent of a Jobber’s business depends on 
the reputation he has acquired. Good brokers, in their own ; 
as well as their client’s interest, always “pick their man,*’ 
especially in times of danger and difficulty. A broker may he 
acquainted with several men in a particular market any one of 
whpxn be considers quite safe to deal with in ordinary times^ . 
tnit he will be very careful whom he chooses to execute an ordei- 
with, when, owing to indn^ being dear, or for some other 
reason, market$ are “ bad.” The usefulness of the jobber has 
from lime tp time been denied by critics, who have pointed out 
thgt in ottier stock exchanges ho differentiation of metribers 
into brdjc^ and jobbers hais taken place. It has also been 
alleged that Ms “ ttim ” is too easily earned, which is not true, 
aiMIthat H is often tog large; as to the latter statement, it may 
aafdy be sgidthat ho jobber who habitually quoted prices whkai 
were too ** wide ” would get much business. 

Since ^900 a controversy hw arisen as to the propriety of 
dealing direct with Members d eountiy stock exchanges, 
and pf broken dealing direct with financial houses 
khhwn %o have oerfain shares to seB. The difficulty 
as regards the lathMdiiefiy afiected the minii^ 
maricet. It inky be argued that both parties 
Oxt wrobg to ^ letter of Stock Exchange jaw, 


but their action can be defended. The broker who goes Tdc 
a particular shate direct to a financial house (colloquially calldri 
“ the shop ”) may get better temis for his client, ami^thpugh 
he also gets a second commission for himsdf, provided 
known this latter fact to the client, the transaction is an innoeeqt 
one, Ihe jobber’s action in regard to provincial stock exehangev^ 
known in Stock Exchange slang as “ shunting *’ business, may 
be regarded as a rough compensatory operation for loss of bu$i* 
ness he may incur through the broker’s desertion of hitn for the 
financial houses. The quarrel would not have arisen but for 
the great increase in the members of the Stock Exchange and the 
fact that business during and for some years after the South 
African War was insufficient to give a living to so many 
competitors for it. 

The hours of business on the Stock Exchange have varied 
little since the early days of the institution. They now begm 
at II a.m. and end at 3.30 p.m. on ordinary days 
exc^t Saturday, but the house remains open . 
until 4 p.m. On Saturdays the closing hour is 1.30. 

During the settlement (see Account) the house is kept open til 
4.30 p.m. Bargains are “ marked,” that is, the prices at whic& 
they are “ done ” are recorded in the official list, between ii a.nu 
and 3.30 p.m. on ordinary days, and ii a.m. and i p-im on 
Saturdays; the marking of a bargain is effected at the request Of 
the broker who made it; whenever investment purchases ore 
made a large proportion of them are usually marked, os broken 
like to be able to show that they did the business at the psiot 
stated in the “ contract note ” sent to Ihe client. The eanomt 
of trouble a broker takes for a client is not always realizodlf 
An investment order gives much more trouble to a broker thn 
a speculative order. In the former case the broker after airaii^ 
ing the purchase or sale has to perform various operations befm 
the whole transaction is complete. He has M procure tnoAr 
forms, get them properly signed and witnessed, obtain tin 
certificates, if the security 4ealt in is registered stoiflk or shon^ 
or the bonds if the security is “to bearer.** Ttoe may bo dolq^ 
in the delivery of securities bought for which he is not responsibly 
but for which he may be blamed by an iaoonsiderato Ghent, I9 
cases of serious and unreasonable delay a broker has ^e drastit 
remedy open to him of calling upon the officials of the “buying- 
in and seliing-out department ” to buy the stock at whatever 
price may be necessary, the other party, that is, the jobber 
whom he dealt, payinjg; any difference between the agreed prioi 
and the price at which the security was “ b(mght-in.** Insonbed 
stock may be bought in on the day following the day ^lOciiMI 
for delivery of it. Bearer securities not punctually dehvetiod 
may, in some cases, be bought in on the d^ they wore due fot 
deliveiy. Similar rules apply to unreasonabdo delay ‘in payment 
for securities sold, which may be ended by a demand ike 
stock shall bo “ sold out.’* These rales ase intended for utp tp 
extreme cases, and are not often resorted to, 

Every bargain which a broker executes lor a dknt ie imden* 
stood to be “ for the account,** unless oliherwise specified ; Attt 
is, the completion of tlie bargain is undezatood as 
intended to take place on the next “ settling day/* 

There are two settlements in securities generally, ^ 
one! one in consols and British government seourate, Indin 
stock, &€., each month (see Account). The interval between 
two settlements varies from is days to 19 days, but the nomial 
interval is 14 days, and the settlement is usually spoken of . as 
“ the fortnightly settlement *’ or aocount” Inmost securilitt 
it would not be easy to deal “ to money,’’ that' is, to obtain cash 
or stock on the day of the tcansaotion;, but this can ahta^ 
be done in consols and other Britiieh government securitien; 
“ money ** bargains in these are soniMtixties very numerous. >QI 
late the practice of dealing in .consols to next ordina^ (nbt 
consol^) account (ms become fairly oommon, and » now 
recognsEed offjcially. 

All bargains for sale qr purchase of aMck are suppootd 
prtzria facie to be investmenM> that is, the form of contiaot m 
the same in all cases. But if a client has bought oir aoU 
speculatively he will when the settlement arrives either /'xffiwe 
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the account ” by effecting a sale, or purdiase, of the stock 
he has operated in, or he may request his broker to “ carry 
over ” the bargain or continue ” it until the next 
account. This operation may be repeated as often as 
*** the client chooses, provided the broker is ready to give 
the required facilities. But the broker is under no obligation 
to carry over, and in times of difficulty, when money is dear, 
or politics threatening, he would very likely decline to do so. 
Since about 1890 an increasing number of speculative trans- 
actions have been effected in a manner which disguises their real 
character; the security is, to all appearance, bought and paid 
for in the Stock Exchange, but the client has, as a matter of fact, 
obtained the money by “ pawning ” the security with a bank. 
For many years the relations between the Stock Exchange 
and the money market in its wider sense (see Market) have been 
becoming closer; banks now lend more freely than they used to, 
and on a wider range of securities; but they also lend more 
often direct to the holder of the securities borrowed on, and not 
through a member of the Stock Exchange. Formerly the usual 
practice of those banks which had considerable business with the 
Stock Excliange was to lend large sums on high-class stocks 
to wealthy brokers, who employed the money inside the house 
in carrying over the accounts of their clients, or to other brokers 
whom they trusted. Tliis class of business is still very large, 
but clients are not now always satisfied to borrow through their 
brokers; they not infrequently go direct to banks and borrow 
from them. This practice has its inconveniences : formerly it 
was possible for the jobbers in all important markets on the Stock 
Exchange to form a good idea, by comparing notes at each 
settlement, of what the condition of the speculative account 
really was, but it is less easy to do so now, because so much 
stock is “ pawned ” with banks that the conclusions arrived at 
by the jobbers from examining only what they are canying over 
themselves are liable to be falsified through their finding (a) t^t 
the account is either lighter than they expected, stock haying 
been taken off the market temporarily by means of loans obtained 
from batiks; or (b) that it is much heavier than they were pre- 
pared for, the banks having suddenly refused to lend any longer 
on a mass of stock they had hitherto been carrying. Banks are 
apt to be more capricious in their action as regards this class of 
business than the big “ money brokers ”; they cannot so well 
feel the pulse of the market, and are therefore liable to sudden 
fits of alarm, and also to hurried changes of policy on the part 
of tlieir boards, which may be, and usually are, based on sound 
principles, but are not infrequently ^ied out without sufficient 
regard to the circumstances existing at the moment chosen 
for putting them in practice. 

Speculative dealings sometimes take the form of ” options,” 
An option is a right to buy or sell a epecified qu^tity of a sj^ci- 
fied security at a certain price, wdthin a specified 
OpHottM. period; for this right a sum of cash is paid which 
is usually quoted as a percentage on the face value of the 
security. Having paid this sum the purchaser of the option 
watches the market during the period fixed; if a rise or fall 
sufficient to show a profit occurs he sells or buys an amount 
of the security equal to that bargained for in the option contract 
and informs the broker with whom he ** did the option ” that he 
‘‘ calls ” the security from, or “ puts ” it on him. If no move- 
xnentj or an insufficient movement, occurs in the price during 
Idle specified period, the “option” is “abandoned.” This 
form of bansaction is often a useful one for a business man, but 
attempts have been made to represent it as a “ safe ” way of 
making money on the ground that “ risk is limited,” and, as such, 
it has been recommended to inexperienced persons who are 
foolish enough to wish to speculate without comprehending 
4he nature of speculation. Option dealings are neither more 
nor less “ safe ” than other speculative operations. Brokers 
who quote prices for an option always fix them at a level which 
will, on the ax^erage, make their ovjn positions safe, and their 
dients, unless they are unusually acute and well informed, are 
not more to make excQitlonal, or any, profits than by the 
more usual speculative methods# 


During recent years the volume of transactions in interest- 
bearing securities has grown enormously in all the great cities of 
the world. In London the membership of the TbtQrowth 
Stock Exchange, the number of securities quoted of stock 
in the official list, and the number of securities 
dealt in, have expanded greatly, and the markets in New 
York and Paris, especially the former, have acquired enhanced 
importance. The Berlin Bourse, the business of which was 
steadily growing during the ’eighties and early ’nineties, 
was checked in its expansion after 1896 by dr^tic legislation 
passed in July of that year against bargains for future 
delivery, and much of the business of German speculators has 
been done since then in other exchanges, especially London, 
Amsterdam and Brussels, but it has grown nevertheless, and if 
the existing restrictions are removed will grow more. Com- 
munication between the various great cities of the world is much 
closer than it was before the telephone came into use; what is 
known as arbitrage business having attained very large propor- 
tions. This class of business consists in watching closely the 
fluctuations in certain securities which are dealt in in tv/o big 
markets, and simultaneously selling in one and buying in the 
other. Previous to 1884 and 1885 it vras chiefly confined to 
operations between London and Paris, the difference in the 
times of London and New York having up till then prevented the 
growth of a similar business between those cities, as New York 
morning prices do not reach London till about 3.15 p*m., and the 
London Stock Exchange is shut at 4 p.m. But in London, about 
the middle of the ’eighties, the practice of staying in “ the street,” 
after the Stock Exchange was shut, to deal in “ Americans,” 
began to become common, though many old-fashioned brokers 
set their faces against it. It is worth noting that in most of the 
foreign cities there has always been a disposition to stay later 
than in L.ondon, where it was formerly the rule to cease business 
definitely at a more or less fixed hour.^ Since 1885 there has 
been more laxity in this respect, but it is not even yet^ the 
practice to do business in the evening. In Paiis, dealing “ on 
the boulevard ” goes on intermittently in summer as late as 
9 p.m. when trade is active. 

The market for mining shares had, up to about 1888, held a 
very small place in the business of the Stock Exchange, but the 
discovery of an extensive goldfield on the Witwaters- Miatag 
rand in the Transvaal produced a great change. At 
first, although the transactions in the new group of 
securities were ver>^ large, and enormous sums of money were 
won and lost in them, the “ Kaffir circus,” as it was called, was 
regarded with contempt by the older habitues of the Stock 
Exchange, and it was not until the winter of 1894-1895, when 
the number of brokers engaged in the new market had become 
greater than those in any other, that special recognition was 
given to the mining department by a rule that the arrangements 
for canying over bargains in mining shares should begin the 
day before the regular settlement commenced (see Account). 
Even with these new facilities the Stock Exchange clearing 
house found it difficult to cope with the huge mass of work 
thrown on it in 1895, and once or twice it broke down temporarily. 
Much of the trouble to all concerned arose ffom the fact that 
mining shares, like nearly all securities dealt in in London, were 
“ registered ” and not “ to bearer.” The offices of the conmanies 
were naturally not equipped with the staffs that would have 
enabled them to furnish certificates promptly in the enormous 
quantities unexpectedly required : it must be remenlbered that 
the preparation of a certificate for 50 or xoo shares of £i each is 
just as troublesome as the preparation of one for 500 or 1000. 
The new feature, which upset all calculations, was the extra- 
ordinary number of small speculative investors who bought and 
paid for their shares, very often to their subsequent regret If 
the shares had been “ to bearer,” the work could have been done 
with comparative ease. , 

Another remarkable feature of the ** boom, to use the slang 
which came into general use during tlie mat spewlative maiua 
for South African shares in 1895, fact ^t of the »» 

or 300 shfues dealt in, less than a dozwi were oflawally quoted^ 
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As a rule no quotation was asked lor, though a ** special settle- 
ment ** was obtained. Most of the companies concerned had 
Mining registered under the laws of the then existing 

ShMMBnoi South African Republic. After the Jameson raid 
QuoiBd business in the South African market slackened 
• somewhat, and there were few new “ Kaffir ” com- 

panies introduced; but the volume of mining transactions was 
kept up by the discovery of the Coolgardie goldfields of West 
Australia, which led to the creation of a great number of com- 
panies, whose shares were ** introduced ” in London from 1895 
onwards. Very few of these also were, or are, quoted in the 
official list. A minor “ boom ” occurred in the winter of 1900- 
1901 in West African shares, but although it created a good deal 
of noise, it was not to be compared in magnitude to the South 
African and West Australian movements. The West African 
goldfields are expected by the best authorities to be very pro- 
ductive eventually, but are at present in an early stage of 
development. 

Recent events have been very unfavourable to the South 
African market, which has ceased to attract the attention it 
met with before the South African War. Many jobbers have left 
it for other markets, and the volume of business in it is so small 
that the additional day granted for the settlement of bargains 
in mining shares is said by some to be no longer necessary. 
Though the older mining markets arc comparatively quiet, some 
new ones have come into existence, especially that for Siberkn, 
British Columbian and New Zealand properties. There has 
also been an attempt toestablishamarket for Egyptian securities, 
chiefly those of land and financial companies; an* extraordinary 
speculation took place in Cairo during 1905-1906, and collapsed 
in the early part of 1907 with unfortunate results to those who 
financed it. In 1910 a rubber market became active. 

Paris . — ^The Paris Bourse is an institution of enormous 
strength, but it plays^a smaller part in international business than 
might be expected, owing to the deep-rooted conservatism and 
caution of the French people in money matters. It is true that 
they are liable to occasional outbursts of imprudence, such as led 
to the loss of great sums in the Panama Canal Company; but, as 
a rule, it is difficult to induce the average Frenchman to place his 
money in anything which he does not think a safe interest- 
yielding security under French law : he almost always wants to 
invest, not to speculate. In Great Britain and America the 
distinction between the two is too frequently forgotten. Since 
the Panama collapse in 1894 the French investor — that is, tiie 
bulk of the French nation — has been very prudent. The French 
have gone on saving money, and have been very difficult to 
satisfy in the matter of the securities offered to them. Appeals 
to patriotism have drawn from some French capitalists a con- 
siderable amount of money from time to time for Russian govern- 
ment loans, but these appeals were backed by assurances given 
by large banking institutions like the Credit Lyonnais, the 
Comptoir d’Escompte, and the Soci6t6 G6n6rale, in addition to 
the Bank of France, that the interest was secure. As a rule, 
investments outside France are not popular with the French 
peasantry and middle classes; but there has always been a 
minority ready to speculate from time to time, besides the body 
of professional operators on the Bourse. The dimensions of this 
minority increased during the last eight or ten years of the 19th 
century, owing to the attractions presented by the South 
African goldfields. Operators and g)eculative investors in 
France were large holders of South African mining shares when 
the Boer War broke out in 1899, and though they sold themfreely 
in consequence of the wax, they did so with the intuition of 
** coming in ” again, and on more than one occasion mode tenta- 
tive purchases^ The great banking firms and institutions of 
Paris have been occupied g. good deal with the iinimees of Spain, 
Portugal, Egypt, Turkey and other minor countries. They are 
often large purcdiasers of British Treasury bills, which during 
the . tot two years of the South African War afforded an extra- 
ordinary opp^unity. to the: investor, it being possible to buy 
them at px^ yielding a rate equal to 3I % per annum during 
to currency of the billai ^ 
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The Paris Bourse exists in ^rtue of the decree of the 7th of 
October, 1890, to regulate the execution of article 90 of the%Codo 
du Commerce and of the law of the 28th of March 1885, on 
marches d terme, as modified by the decree of the 29th of June 
1898. Agents de change, who form the members of the official 
bourses in France, must be Frenchmen over twenty-five years of 
age, and must be in possession of civil and political rights. They 
are ** nominated ” by decrees countersigned by the minister of 
finance or the minister of commerce and industry. In a bourse 
possessing six or more agents de change a parquet may be formed, 
that is, a portion of the bourse may be railed off to which only 
agents de change have the right of entry, the rest of the bourse 
being known as the coulisse. A bourse provided with a parquet 
elects a chamhre syrdicale, or committee, composed of a syndic 
and members varying in number according to the number of 
agents in the bourse. The maximum, when there are over sixty 
agerits, is eight. In Paris there were only sixty agents de change 
until 1898, but in that year the number was raised to seventy', 
owing to the volume of securities to be dealt with on the bourse 
having expanded considerably. The individual members are 
not, in law, responsible for any liabilities that may be incurred 
by fellow-members, but the practice is that the chambre synr 
dicale meets the liabilities of any defaulting member. Each 
member owns what is called a charge, for which he has paid a 
sum varying from 1,500,000 fr. to 2,000,000 fr. (£60,000 to 
£$0,000) to his predecessor by a private arrangement. In 
addition the new member must deposit 250,000 fr. (£10,000) 
as caution money, and 120,000 fr. (£4800) in the caisse commune 
of the chambre syndicate. The agents de change have a monopoly 
of many kinds of legal business; they have various privileges 
denied to the dealers in the coulisse, as, for instance, the right to 
sell or buy certain securities for cash, the coulissiers being allowed 
only to deal for delivery at the settlement. The securities dealt 
in by the coulisse are known as valeurs en hanque, and the coulisse 
is often called the marche en banque. The agents de change are 
responsible for the production of the oflicial price list of the 
bourse, but the coulisse also issues a list of its own. A much 
bigger business is done in the coulisse than in the parquet, 
the market for foreign securities being in their hands; many 
coulissiers ai'e wealthy men. 

All continental securities arc to bearer,’* and when it ia 
desired to induce French capitalists to take an interest in British 
securities which are inscribed or registered, it has been found 
necessary to convert a part of the stocks into bearer bonds or 
shares. The fact that all securities are to bearer has led to 
.special arrangements being made for guarding against the 
delivery of bonds to which the seller’s title may be considered 
doubtful. A journal called the Bulletin offidel des oppositions 
is published by the syndicat des agents de change, giving the 
designations and numbers of securities which have been fruppi^s 
d' opposition, that is, whose currency on the bourse is temporarily 
stopped, either because they have been stolen or for other 
reasons. It is always necessary, before taking delivery in 
London of foreign bonds, to look through this list to see whether 
the bonds in question are included in it. Settlement (liquidatiori) 
in Paris takes place twice a month; that at the end of the 
month lasts five days, and that in the middle of the month 
four days. French rerUes are ** settled ” at the end of the 
months 

New York . — The New York Stock Exchange is a wealthy 
association corisisting of members, who must be citixens of the 
United States, of twenty-one years of age or more. Their 
number cannot be increased except by the governing committee, 
which consists of the president, treasurer and secretary of the 
Stock Exchange, and forty members. There are twelve standing 
committees to deal with various departments of administnitioil, 
the more important of these beix^ the admission, arbitration 
and clearing house committees. 

Persons attain membership by election, or by transfer from a 
member who has died or resigned. Various dues and chaqps 
< are payable by a new member. A member aM is adDnh^ed 
I by transfer pays an initiation fee ” of |aooo When # 
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transfer is madi the approval of the govet^ung committee must 
lioobtamd before it con be completed. The person to whom the 
^Sansfar is made pays a sum to the trainsferoa: for his seat in 
4lie house/’ the amount of which is a matter of private arrange- 
ment; as muchaa$90;Ooo (^fzS^oo) has been paid for a seat ” 
'when business .is active, but when it is quiet the price falls 
^considerably below this. A member may transfer his seat to his 
con (if the committee approve) without charging anything for 
it; but in all cases the transferee pays the above-mentioned 
initiation fee of Ijjiflooo. 

The gratuity fund is an arrangement for providing for the 
families of deceased members. Every member on election pays 
$io to this fund; when a member dies an assessment of $10 is 
levied on all other members, and the Stock Exchange hands over 
9 10,000 (£2000) to the family of the deceased. 

The New York Stock Exchange building is opened at 0.30 a.m., 
but business does not begin until 10 a.m. The daily session 
continues until 3 p.m. No transactions must be 
before 10 a.m. or after 3 p.m. (with 
certain exceptions) under severe penalties. The 
obj^t of this is to enable all members to feel secure that no 
business has been done except within the official period, during 
which they ore prepared to watch the market or provide for its 
being watched. Loans of money or securities, that is, what is 
call^ in London contango and backwardation business, may be 
arranged after 3 p.m. This latter provision is a necessiy result 
of the settling arrangements on the Exchange. 

Transactions may bo : (c) for cash, in which case payment 
is made or stock delivered the same day; (/>) “ the regular way,’^ 
f.a. the transaction is to be completed on the following day to 
that on which the bargain was made; (r) “ three days,’* in this 
case the bargain must be carried out in three days; (<f) in the case 
of options bargains may be made up to a limit Of sixty days. If 
no time is specified when the bargain is made it is treated as 
b^g “ regular way.” It will be seen tliat these arrangements 
differ materially from those in London, Paris and Berlin, where 
business is done on the basis of fortnightly or, in the case of some 
dosses of securities, monthly settlements. N ew York has a daily 
letUemcnt for the bulk of its transactions. 

All leading banking and finance houses in New York have one 
partner who is a member of the Stock Exchange and attends to 
the firm’s stock business. All partnerships in which a member 
is interested must be disclosed to the gowning committee, who 
have very wide disciplinary powers which they can use if any- 
thing is done which is contrary to the rules, or the spirit of the 
rules, of the Exchange. 

The Exchange building is situated in Wall Street, and the 
Exchange is colloquially known as ‘‘ Wall Street,” just as the 
London Exchange is sometimes called Throgmorton Street ” 
er “ Capel Court.” It has in it accommodation including a 
telephone installation for each member and a kige staff of 
messengers, &c., for their service. The Exchange has met 
. in the past with difficulties of the same kind as have troubled 
the London Exchange. In 1898 it was foimd necessary to regu- 
late the growth of direct dealings with provincial exchanges, 
which were held to constitute a breach of the rules relatii^ 
^ commissions. Dealing for Outside ** exchanges of on 
inregukr character was forbidden in 1896. 

^ The New York Exchange is often the scene of gigantic specula- 
tiveiD^vemenU, and enormous sums are won and lost on it 
from tune to time; but a huge investment business, or, at any 
sate, what is intended to be investment business, is done in WoM 
Street.^ Too frequently^ however, the ideas of the purchaser as 
to what constitutes an investment ore not very dear, and he 
finds that he has acquired a speculative article; this is inevitable 
in a eomitry whkh still contains a good deal Of dormant wealth 
whii^ must someiitnes be develo]^ new methods whose 
merits, when expressed in terms of cnpdtal expenditure, are not 
jdwpaii as great as thoir enthusiastic ati&CirsiiBegmed th^ would 

BmUfit-^The httsiOuess wf ;lhe Berlin Borse is coddilcited under 
IfaBitxict rtfiiiUtiQiii ctf. iJselmpcriai Cksmanlaw nf the aindof 


June 18^ a measure whids Wai tniended to put m ckook oH 
specuktion in stocks and comrnodities in the supposed iittereils 
of the community. The teim ” Borse ” is appU^ equally to the 
Mff€ctmborse {QT Fondsbdrse), that is, the ” market for securities 
(the Stock Exchange), and* to the Wartnberse in which commodi- 
ties are dealt in. Bdrse ” is, in fact, a term equivalent to 
** exchange ” as used in Ihe expressions stock excha^/’ 
“ corn exchange,” ‘‘ wool exdiange,” &c. The brokers {MakUr) 
who carry on business at the Berlin Bourse ore under the super- 
vision of the Ober^President of the province of Brandenburg and 
the Ober-President of the city of Berlin, in accordance with the 
terms of the Maiderardnmg fiir die KursmaMer an der BefUner 
Bdrse, which was issued in the form of a decree (Dec. 4, 1896) 
of the ministers of trade and industry* 

The Ik)urse opens at 11.50 a.m. and closes at 3 p.m. for 
official dealings, and a quarter of an hour before and half an hour 
after those hours for “ unofficial dealings.” The unimportant 
part which the Berlin Bourse plays in the world of finance, 
owing to the legislative shackles with whicli it is loaded, has led 
to a movement in favour of a reform of the law, which would 
give more freedom to legitimate speculation in commodities os 
Well as in securities. (W. Ho.) 

STOCKHOLM, the capital of Sweden, on the east coast, not 
far south of the junction of the Baltic Sea and the Gulf of 
Bothnia. It is celebrated for the beauty and remarkable 
physical characteristics of its situation. The coast is here 
thickly fringed with islands (the skdrgdrd), through which a 
main channel, the Saltsjo, penetrates from tiic open sea, which 
is nearly 40 m. from ihe mainland. A short stream, with a fall 
normally so slight as to be sometimes reversed by the tide, 
drains the great lake Miilar into the Saltsjo. The scenery of both 
the lake and the skargdrd is similar, the numerous islands low, 
rocky, jmd general^ wooded, the waterways between them narrow 
and quiet. The city stands at the junction of the lake and the 
sea, occupying both shores and the small islands intervening* 
From the presence of these islands a fanciful appellation for 
this city is derived— “ the Venice of the North but actually 
only a small part is insular. There are three main divisions, 
Staden, the ancient nucleus of the city, properly confined to 
Stadholmen (the city island) which divides the stream from 
Malar into two arms, Norrstrom and Sdderstrdm; Norrmalmm 
the north shore of the channel, and Sddermabn on the sduth4 
The ancient origin of Staden is apparent in the narrow and 
winding streets, though the individual houses ate not very old, 
owing to the ravages of frequent fires. A few, ^ 
however, preserve antique narrow fronts with gables, ** 
as in some of the North German towns. The old market, still 
called Stortorg (great market) is now one of the smallest in 
Stockholm. At the north angle of the island is the Royal p£^e 
(Slott), The original building was destroyed by fire in 1697, 
the body of Charles XI. being with difficulty rescued from the 
dames. A new pakoe after designs of Nicodemus Tessin the 
younger (d. 1728) was not completed, owing to wars and the 
general distress, until 1754; while a restoration carried out in 
1901 included many imamental details devised by the architect, 
and executed at the expense of King Oscar II* The palace is 
quadrangular with two wings toward the east and four (two 
Straight and two curving) towards the west* The style, that of 
the Italian Renaissance, is nobk and refined, the royal apart- 
ments rich in treasures of art. In the north-east wing is a 
museum of armour and costume, one of the finest of the load 
eristing. West of the palace are the offices of the majority of the 
ministnes, some of them in the fomier buildings of the Royal 
Mint. Beyond these, on the West side of the island, is a square 
named from the palace on its northern side, the Riddarhustoig. 
The Rtddarhus (house Of the ndbility) was Ihe meeting^place m 
the Council of the Nobks until s866, and its hall is adorned irith 
the armorial bearings of vbbld familieB* In the northern iora- 
court is a isiatue {iSgo) of Axel OxettStjema, the chancellor, by 
IBdrjesdn. The tdWn-hall » alsd in Riddaeluistargi and m 
statue of CKifltasFos Vasa, unysikd in,i77| on the s^otb onoivet* 
sary of his accession to the throne, standtt here, Sqatbirart df 








the Royal Palace is dw Storkyrka (great chuardi), dedicated to 
St Nicholas^ the akbst church of Stockhodm, though greatly 
altered froiu its ^Mrigmal state* The date of its fouadation p 
1264; but it was ficactically rebuilt in 1726-1743. Within it ie 
richly adorned with paintings and wood-carving. Staden is the 
commercial centre of the cky. At the broad shipping quay 
{Sh€ppsibr4i) which danka the palace on the north arui east, most 
of ^ seargoing steamers lie; and the exchange, custom-house, 
numerous banks and mmhanits* o&es are in the imm^ate 
vicinity. Riddarholmen (nobles* island), lying immediately 
west of Stadholmen, contains the old Jhanciscan church (JRidday- 
hdmsltyrka)i no loiter used to regular service, which since the 
time of Gustavus Ado^hun has been the burial-place <d the r^al 
family^ It contains many trophies of the European ware of 
Sweden.) On «ne side of it stonds the old house of parliament^ 
on the other a stotuaol Bugger Jarl^ the reputed founder of the 
city 4 On JUddarholm also lire various govonunent and 
moot of the steamers tor 3ialar and tha inland aaviga;tion lie 
alas^ide itsqjuays^ 

Sta^B is ommocted with Nowmalm by the Norrbro (north 
bridge) and Vasabro, toe first crossing Helgeaadsholmen (the 

islaiid of to Holy SpiritJt, ^wfedch me the. new 

Bous o Parliaiaent and theBank of Sweden. A 
tosiK! bridge oomiectn wath the main thosoitfhfoto of Nocnxmlm, 
Dfofetoix^pgitoui The. Norrhio giw upon 

Chmtal^Ad^a^l^ wheto*a4rtJatoeo{1imtk^ 
the royal theatre, royal opera house tbe p^l^.of the 
dim piiBce. the city^with 
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Riirl-den-Tolftes-Torg and Kungstriidgard (royal garden) form 
the most favoured winter promenade.. There -are a statue of 
Charles XII. -and a fauwtam with allegorical figures, by J. P* 
Molm, also a statue of Cbarics XTIT., and in the small Bereclii 
Park close at hand one of the chemist J. J. Berrelius. Neair 
BfoOtningsgatan is the Klaca ehurcli, the burial-place of; 
toe poet K. M. Belhnnn, and west of thit, occupying one 
aide of a square, is the central rafl'way stajdon. Bi toe 
building of the academy of science is the national museum 
ol natural history, inauding mineralogical, sool^cal, and 
ethnographical deportments. Bxottnjngsgatan terminates aft 
the observatory, on a rocky cmmence, near which tat the offices 
for the distribution of the Nobel fund. To the ci^ toe modem 
Gothic chmTcb. of St Johaimas, with a lofty spire, stands ooci- 
^ksuouslyoB th&Braitoebctgs^ioneof the ^ 
city. To the north » the smatt Vanad^s ® 
the modem quarter of Vasastad, with its ^ 
of ^ngsholm, souto ol VasasUd, are tne 
iass^siiba^ the'pciiicipiiloiwhich w itbe garner 

(1752), the royal mint and faeftories. (^exmaKbn, 
toat IS, on the seaward side^ of Noirmahn, is a good re 
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is the national museum (1866), a Renaissance building, contain- 
ing historical, numismatic, and art^industrial collections,^, with 
ancient and modem sculptures, picture-gallery and engravings, 
the numbmatic collection is notable for its series of Anglo- 
Saxon coins., About 11,000 pieces came from the island of 
Gotland, some dating from 901-924, but the majority are later. 
In front of the museum is a bronze cast of the famous group of 
J. P. Molin (1859), the Baltespftnnare (belt-bucklers), repre- 
senting an early form of duel in Scandinavia, in which the 
combatants were bound together by their belts. On Skeppsholm 
are naval and military depots, and on Kastellholm a small 
citadel. East of Skeppsholm an mlet, Ladugardslandsviken, 
so named from the proximity of the former royal farm-yard 
{ladufidrd), and bordered on the mainland by a quay with hand- 
some houses called Strandviigen, throws off a narrow branch 
(Djiirgardsbrunnsviken) and separates from the mainland an 
island about 2 m. in length by J m. broad. This is mainly 
occupied by Djurgarden (the deer-park), a beautiful park con- 
taining the buildings of the northern museum, a collection of 
Scandmavian costumes and domestic and agricultural utensils, 
and a biological museum housed in a wooden building imitating 
the early Norwegian timber churches (stavekirke). Here also 
Is Skansen, an ingenious reproduction in miniature of the salient 
physical features of Sweden with its flora, fauna, and character- 
istic dwellings inhabited by peasants in the picturesque costumes 
of the various districts. Both the northern museum and Skansen 
were founded by Dr Arthur llazelius (1833-1901). There is a 
bust of the poet K. M., Bellman, whose festival is held on the 
26th of July. Sodermalm, the southern quarter, is principally 
residential. R ocky heights rise to 1 20 fr. above the water, and two 
steam lifts, Katarina-Hissen and Maria-Hissen, surmount them. 

Environs. — The beautiful environment of sea and lake is fully 
appreciated by the inhabitants. To the north of the city, 
accessible by rail and wa< er, are the residential suburbs of Haga 
and Ulrikscial, with royal chaieauxy and Djursbolm. Saltsjo- 
baden, 9 m. east of Siockholm, on Baggensfjdrd, is the nearest 
and most favoured seaside resort, but Dalaro (20 m. south-east) 
and Nynashamn (39 m. south) are much frequented. Vaxholm, 
12 m. north-east by water, is a pleasant fishing-village where 
numerous villas have been built. A fortification on one of the 
islands here was erected by Gustavus Vasa, but has been modern- 
ized and is maintained. 


Educational and Scientifu> InsHtuiions . — Stockholm has no state 
university. A private university {Hd^skolw) was founded in 1878, 
and was brought under state control in 1904. The pesident of the 
governing body is appointed by the government, while the appoint- 
ment of the remaining members is shared by the Swedish Academy, 
the Academy of Sciences and the City Council. The faculties are 
four — philosophy and history, philology, mal hematics and natural 
sciences, and jurisprudence. The Caroline Institute {Karolinska 
Mediho-Kirurgiska Institut) is a medical foundation dating from 1815, 
which ranks since 1874 with the state universities of Upsala and Lund 
in the right to hold examinations and confer degrees in its special 
faculty. Special and secondary education is highly developed; 
there ’are schools of agriculture, mining and forestry, military 
schools, technical schools, a vetoriivary .scliool, a school of pharmacy, 
&c. Among the public colleges under state control, one, the Nya 
Elementarskolan, was founded experimentally in 1828, after the 
Education Committee of 1 82 5-1 828, among the members of which were 
Tegner and Berzddus, had reported on the want of such schools. 
This school retains its separate governing board ; whereas others of 
the class are under a central board, llie control of the primary 
schools in the parishes is similarly centralized; whereas in Sweden 
gertterally each parish lias its school-board. Stockholm is the seat 
of tho’imcipal learned societies and royal academies (see Sweden). 
Tl^e schools of painting, sculpture and architecture under the 
diCection\of the Royal Academy of Arts: a, conservatory of music 
under thkt of the Royal Academy of Miisic. and experimental 
. gardens and laboratories under the Royal Society Of Agriculture. 
The Natural History Museum, the observatory and meteorological 
office, and the gardens are under the supervision of the 

rpyal academy of, fences. Minor collections deserving mention 
are .the museums of the geological surve;^ and the Caroline Medical 
Ins^ttrte, and ibfi archives in the record office {Rihmkivdt). 

RskNwMfOM^Among^ of entertoimnenlt, the royal theatre 
is 2ii&|ii|^ed%a coflupw^lieoeiviag a stfite. subsidy*. TheDramatic 





, , m KvogsIxfidg^c^'Gatan, the 

& iSy dW 'be taentkiifedTTW Djfirg3rd 'is 


the principal plAce for variety entertainments in summer. Several 
of the leading sporting clubs have their headquarters in Stockholm. 
An annual regatta is held early in August by the Royal Swedish 
Yacht Club (Svensha Segelsdllkapet). A harbour much frequented 
by yachts is Sandhamn in the outer skdrgdrd. The Stockholm 
General Skating Club {Almdnna Skridskohlubb) is th|i leading institu- 
tion for the most favoured winter sport. A characteristic spectacle 
in winter is the tobogganing in the Humlcgard on holidays. The 
princip^ athletic ground is the Idrottspark (Sports Park), on the 
north side of Ostermalm. with tennis courts and a cycling track, 
which may be changed into a skating-rink in winter. There is a 
similar park at Djursholm. 

Commerce . — ^Thc industries of Stockholm are miscellaneous. The 
value of the output of these is nearly thrice those of Malmd or GotSen- 
burg, the next most important manufacturing towns, and the indus- 
tries of Stockholm exceed those of every Idn (administrative division) 
except Malmdhus. The iron and steel industries are very ii^ortant, 
including engincei ing in every branch, and shipbuilding. Factories 
for articles of human consumption {e.g. breweries and tobacco works) 
are numerous* and cork^ wood, silk and leather works may also be 
mentioned. Fine ware is produced by the RGrstrand and Gustafs- 
berg porcelain works. In addition there are various government 
works, as the mint and printing works. Stockholm is the first port 
in Sw^en for import trade, but as regards exports ranks about level 
with Malmd and is exceeded by Gothenburg. The imports average 
nearly 30 % of those of the whole country, but the exports only 
9 %, Stockholm having proportionately little share in the vast 
timber export trade. Vessels of 23 ft, draught can go up to the city 
(Skeppsbro and Blasieholm quays), and there is an outport at 
v&rtan on the Lilia Vfirtan channel to the north-east. 


Government. — Stockholm is the centre of government and the 
usual residence of the king; in summer he generally occupies one 
of the neighbouring country palaces. The city is the seat of the 
high court of justice {Hbgsta Domsiolen) and of the court of 
appeal for the northern and midland districts (Svea Hofrdit). 
It is one of the two Sw^edish naval stations (Karlskrona being 1 he 
principal one), and the headquarters of the fourth and fifth army 
divisions. As regards local government, Stockholm is a ld 7 t 
(administrative district) in itself, distinct from the rural Idn of 
the same name, under a high governor (ofverstdthdllare) and 
deputy, with departments for secretarial work, taxation and 
police. The city is in the diocese of Upsala, but has a separate 
consistory, composed of the rectors of the city parishes, the 
president of whic:h is the rector of St Nicholas (Storkyrka). 

PoptdaHon. — The population of Stockholm in 1900 was 300,624^ 
In 1751 it was 61,040; in 1850, 93,070; and in 1880, 176,875. 

History. — Before the rise of Stockholm, Bjorki), Siglnna and 
Upsala were places of great importance. Bjorkd ("the isle of 
birches ”), by foreign authors called Birka, was a kind of capital 
where the king lived occasionally at least; history speaks of its 
relations with Dorestad in the Netherlands, and the extensive 
refuse heaps of the old city, as well as the numerous sepulchral 
monuments, show that the population must have been large* 
But though, situated at a central point on Lake Malat, it was 
destroyed, apparently before the beginning of the nth century 
(exactly when or by whom is uncertain); and it never recovered. 
Sigtuna, lying on the shore of a far-reaching northern arm of 
Lake Malar, also a royal residence and the scat of the first mint 
in Sweden, where English workmen were employed by King 
Olaf at the beginning of the nth century, was destroyed in the 
12th century. Stockholm was founded by Birger Jarl, it is said, in 
or about 1255, at a time when pirate fleets were less common than 
they had been, and the government was anxious to establish 
commercial relations with the towns which were now beginning to 
flourish on the southern coast of theBaltic. The city was originally 
founded as a fortress on the island of Stadholm. The castle was 
erected at the north-eastern comer, and the city was surrounded 
with walls having fortified towers on [the north and south# It 
came to be called Stockholm (‘Hhe isle of the log,” Latin Holmia, 
German Holm); the trae explanation of the name is not kno^vn. 
During ihe middle ages the city developed steadily, and grew 
to command all the foreign commerce of the midlands and 
north, but it was not until modem times that Stodcholm beckme 
the capital of Sweden. The medieval kings visited yeas* by year 
different parts erf the' kingddrfi. 

see P. R. Stad (StDckholm, £894-18581 ; 

C. Lundia and A, Stiindtog^ Siochholm, (Stockh#k i88a) ; 
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Dskhlgren. Stockholm, Svtrigcs hufvustad shildrad (Stockholm, 1897, 
issued by the municipal council on the occasion oi the Stockholm 
Exhibition, 1897). 

STOCKING (a diminutive of ** stock,” post, stump, properly 
that which is stuck or fixed), a close-fitting covermg for the foot 
and lower part of the leg, formerly made of cloth but now of wool, 
silk or cotton thread knitted by hand or woven on a frame (see 
Hosiery). ** Stock ” being the stump, i.e, the part left when the 
body is cut off, the word was applied to the whole covering of the 
lower limbs, which was formerly m one piece, the “ upper- 
st(jjcks ” and “ nether-stocks ” forming the two pieces into which 
it was subsequently divided, when the upper part became the 
trunk hose and later knee-breeches, the lower the “ stockings.” 
A parallel is found in French; the hose arc chausses, the upper 
part haul de ckausses, the stocl^gs has de chausses, or simply bas. 
The German Strumpf, stocking, means also a stump, pointing to 
the original use of the word. Half-stockings, reaching tothe lower 

I )art of the calf of the leg, and worn by men since the use of the 
ong trousers has superseded knw-breeches, and also by children, 
are usually styled “ socks.” This word is an adaptation of Latin 
soccus, a slipper or light shoe. It was the shoe worn by the actors 
in Roman comedy — and so was used symbolically of comedy, 
as “ buskin,” the high boot or cothurnus, was of tragedy. 

STOCKMAR, CHRISTIAN FRIEDRICH, Baron von (1787- 
1863), Anglo-Belgian statesman, who came of a Swedish family, 
was bom at Coburg on the 22nd of August 1787. He was educated 
as a physician, and in that capacity became attached in 1816 to 
Prince Leopold of Saxe-Coburg-Gotha on his marriage to Princess 
Charlotte of England. When she died next year he remained 
Leopold’s private secretary, controller of the household and 
political agent, until the prince became in 1831 king of the 
Belgians. He was thus brought into contact with the leading 
statesmen of Europe, and his disinterestedness and profound 
acquaintance with English and European social and political 
questions impressed themselves on all who were associated with 
him. In 1831 he retired to his home at Coburg, in order not to 
excite Belgian jealousies by residing at his master’s court in the 
capacity of confidential adviser, but he continued to be Leopold’s 
right-hand man. In 1837 Leopold sent him to England as 
adviser to the young Queen Victoria, and in the next year he 
accompanied Prince Albert (afterwards Prince Consort) on his 
tour in Italy, partly as tutor but also with the direct object of 
satisfying King Leopold and the queen as to the fitness of the 
prince for the position already marked out for him in England. 
He won the complete confidence of the prince as well as of the 
queen, and on their marriage in 1840 he became their trusted 
though unofficial counsellor, dividing his time more or less between 
England and the Continent. In 1848 he was the ambassador of 
Coburg to the German parliament. He had at heart the unity 
of Germany under Prussia and close relations between Germany 
and England, and for these he steadfastly worked ; but his 
political activity was a good deal resented in English circles, 
which were jealous of Prince Albert’s — and generally of German 
— influence. He died at Coburg on the 9th of July 1863. 

See the articles on Victoria, Queen; and Albert, Prince 
Consort. Selections from Stockmar's papers wore published by 
his son Ernest in 1872, and a biography by Justi appeared at Brussels 
in 1873; see also The Letters of Queen Victoria (1907) • 

STOCKPORT, a municipal, county and parliamentary 
borough of England, mainly in Cheshire, but partly in Lanca- 
shire, 6 m. S.E. of Manchester. Pop. (1901), 92,832. It occupies 
a hilly site at the junction of the rivers Tame and Mersey; the 
larger part of the town lying on the south (left) bank, while the 
suburb of Heaton Norris is on the Lancashire bank. Several 
bridges cross the stream, and a lofty railway viaduct bestrides 
the vall^. Stockport is served by the London & North 
Western, Midland, Great Central, Cheshire lines, and Sheffield 
k Midland railways, and has tramway connexion with Man- 
chester. It is a town of varied industries, but the most important 
are the cotton and hat manufactures. The church of St Mary 
was built mainly c. 1817, but the chancel belonged to a former 
church, and retains a Decorated east window and other good 
details, The town hall was designed by Sir Brumwell Thomas, 


and opmed in 1908, and St George’s church (1897). ^ 
acquisition of the market rights by the town from Lord Vernon 
in 1847 the corporation secured the site of Vernon Park, in 
which stands a museum presented in 1858 by James Kers^w 
and John Benjamin Smith. The grammar school was founded 
in 1487 by Sir Edmund Shaa or Shaw, lord mayor of Londoii4 
The Stockport Sunday school, founded in 1784, is one of the 
largest in England. Stockport was enfranchised in 1832, and 
returns two members. Its most distinguished representative 
was Richard Cobden (1841-1847), who is commemorated by a 
statue in St Peter’s Square. The town was incorporated in 
1835, and is under a mayor, 16 aldermen and 48 councillors. 
The county borough was created in 1888. Area, 5492 acres^ 

During the Roman occupation of Britain there was a small 
military station on the site of Stockport, acting as an outpost 
to the Roman camp at Manchester. The convergence of Roman 
roads at this point would make the place aparticularly convenient 
centre. The etymology of the name may be Saxon, but there is 
no evidence of a Saxon settlement, and the place is not mentioned 
in Domesday. A castle was in existence in the 12th century, but 
is not mentioned after 1327. Stockport (Stokeporte, Slopport, 
Stopford) was made a free borough by a charter of Robert de 
Stokeport about the year 1220. It was then granted that the 
burgesses might elect from among themselves a chief officer, who 
was first called a mayor in 1296. The right of the burgesses 
to his election was, however, lost, and the mayor was always 
nominated by the lord of the manor. This arrangement lasted 
until 1565, when the burgesses put in a claim to their right of 
election, and it was decided that out of four burgesses nominated 
by the lord of the manor the jury of the court leet should select 
the mayor. Thus Stockport was not a true municipal t)orough 
until formally incorporated under the Municipal Corporations 
Act of 1835. The manufacture of hemp began in Stockport 
in the i6th century, and that of silk-covered buttons in t^ 
17th. In 1732 a silk mill was erected, but the silk trads 
was superseded by the cotton trade early in the 19th century# 
The hat trade developed at least as early as the end of the i8th 
century. 

See Henry Heginbotham, Stockport Ancient and Modern (1882); 
J. P. Earwaker, East Cheshtre (1877); John Watson, Memoirs of tk$ 
Earls of Warren and Surrey (1782), 

STOCKS, a wooden structure formerly in use both on the 
continent of Europe and in Great Britain as a method ol 
punishment for petty offences. The culprit sat on a wooden 
bench with his ankles, and sometimes his wrists or even neck, 
thrust through holes in movable boards, generally for at least 
several hours. That stocks were used by the 
Anglo-Saxons is proved by their often figuring 
in drawings of the time (see Harleian MSS. No. 

65). The second Statute of Labourers (1350) 
ordered the punishment for unruly artisans# 

It further enjoined that stocks (ceppes) should 
be made in every town between the passing of 
the act and the following Pentecost. The act 
appears to have been ill observed, for in 1376 
the Commons prayed Edward III. that stocks 
should be set up in every village. Though never 
expressly abolished, the punishment of the 
stocks began to die out in England during 
the early part of the 19th century, though 
there is a recorded case of its use so late as 1865 at Rugby. In 
many of the villages in thecountrymay still be seen well-preserved 
examples of stocks, in some cases with whipping posts attachedi 
In the United States stocks were of frequent use in the zStib 
century, more particularly in the New England States; while in 
the southern States they were employed for punishing slaves. 

STOCKS AND SHARES. A ** share,” in the financial sense, ii 
simply the right to participate in the profits of a partkubr joint* 
stock underling. In the United Kingdom, in the case of a 
company constituted un8er the Companies Acts i86m^ 
as a company limited hy shares, the memorandum of assoeutm^ 
is requit^ to state-Honoqg other matta:s— the Amount of 
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Vith which the coiTjpaay proposes to be registered aad lihe amovint 

the shares into which such capital is divided. Company 
^tistics show a teipideibcy of late years on the part of companies 
Ip register with a smaller uommal capital than they did. The 
pendency too fejeci; to lower the (lcnomi;iation of the shares. 
£ioo shares, for instHUce, are now ver; rare. £i shares and £5 
shares arc the most . . .romon. They obviously appeal better to 
tjhe small investor. A typical capital clause runs -thus : “ Tlic 
capita of the ctmipaay shall l\' £100^000 divided into loo^ooo 
;^ares of £i Ciieli with such rights as regards dividends and other 
privileges as are uofined Ijy the compaity’s articles of association 
for tlic tiiiic or “ The capitid of the company is £150,090 

divided into 50,000 preference sliares of £i and looysoo ordimiry 
shares of £1 each. Such preference shares shall confer a right 
to a fixed cinnuktive preferential dividend at the rate of 10% 
per annum.” The form of capital clause varies of course^ but 
the more approved practice now is to leave the rights of prefer- 
ential shareholders to be defined by the articles, and for this 
reason : that if such rights arc fixed by the mcmca-andum of 
association without qualification they cannot be subsequently 
varied. Articles, on the contrary, are always alterable, and as 
the preference shareholder tal;es his shares subject to tide known 
liability to alteration no wrong is done him. If the powers of 
jdteration were abused so as to amount to a fraud by the ordinary 
duircholders on the minority of preference shareliolders the 
court would probably interfere by injunction. Tl^e preferential 
orother special privileges of iiny particular class of shareholders 
are now further safegu«,rded by s. 39 of the Companies Act 1907. 
The right of a preference shareholder is cominonly confined to a 
preferential dividend and iliis dividend is i^r iina fa.'ie cumulative, 
that is to say if the profits of the particular year are insufficient 
to pay it the dcfK'iency must be made good out of the profits 
«jf subsequent years : but it i:. very common to give preference 
shareholders priority also as regards ca{>ital in the winding-up. 
SFounders’ shares miginated with private companies, being a 
convenient means of seeming to fhe partners in the vondof firtn, 
<^Q conversion, the control of the business as well as rite lion’s 
share of the profits. Thence they passed to ordinary trading 
companies, that is, companies which appeal to the public for 
their capital. Founders’ shares in this connexion commonly 
entitle the holders to one-half or one-third of the company’s 
profits after payment of a fixed dividend of, say, 7 to 10 % to the 
ordinary shareholders. Founders’ shares are mostly subscribed 
lor by the vendors or promoters, though sometimes used by 
^ bonus to attract subscribers for the ordinary or deferred 
siuures. They are now becoming rare. 

Share Warrants to Bearer . — The Companies Act (1862) made no 
provibion for the creation of shares to bearer. All sliarcs under the 
jsict arc registered and Hue title on tlic register is evidenced by a share 
certificate. The act of 1867 introduced shares to bearer ui^er the 
title of shafB warrants to bearcrT A share warrant entitles the 
lieaxer to the shares or stock specified in it and such shari^ or stock 
are transferable by delivery of the warrant. TIvq warrant is always 
treated as a negotiable instrument. 

Stock ” in the case of coi^panies constituted undier the 
Coppanies Acts 1862-1907. is created by converting paid-up 
iih|r€3 into stock. This may be done under s, la of the Companies 
m 1862 by resolution. Under the same septipn a copspany 
nay increase its capital by the issue of new shares or consolidate 
it into shares of larger amount ; and by 2; of the Copipanies 
Act 1867 a company may subdivide its shares. The Coxqpanies 
4 pt iS ??7 39 ) gives a company a krther power by specie 

ipolntipni (^nfirined by an order of tlie court, io reoj-ganize 
iff Whether by thp ejmsoUdatipn of shares qf different 

,c^iases or by the division of its ^ares into shares ci i^ifierept 
«iasses~-but np preference or specifil prjvilpge attached to miy 
iiiss of scares is be interfered wutb except by a resqlqtiDn 
by a xna}onty of shareliolders ol that class re^espht^g 
tliree^Qurths q{ the capiud 9 ^ that d^. A Ihnited company 
i;ai|ijDtr;pduce its capital Fithopt the ^etjoh q| the court 

J^ubUe Compo^ie^^ — provision^ tq swes s^qck 

mipr the Companies Clauses Acts 184s, W ^ 

ftm eitcqptipnSf fwlogops to l^qse m 


The capkal of Ihe oompany is to be divided into shares lOlf a 
certain number and amount. A share register is to be kept and 
certificates arc to be issued to shareholders; and power is given 
to convert paid-up shares into a general capital stock to be 
divided among the shareholders according to tjieir respective 
interests therein. Such stock hits been called a set of shares 
put together in a bundle.” preference shares may be created, 
but there is th»s difference between preference shares under the 
Companies Clauses Act and under the Companies Acts, that under 
the Companies Clauses Acts preference shares are entitled to 
dividends only .out of the profits of each year; under |he 
Companies Acts the di>ndends as above stated are prim fa' ie 
cumulative. Shares and stock may under the Compa^iies Clauses 
Act be issued at a discount; under the Companies Acts they 
cannot. Under the Companies Clauses Acts if the old shares 
the company are at a premium any new shares are to be offered 
first to the old shareholders. This is not found in the Com- 
panies Ads, but a similar provision is commonly inserted in the 
articles of companies formed under tfie acts. (E. Ma.) 

STOCKTON, FRANCIS RICHARD {1834-1902), American 
novelist, was born in Philadelphia, Pennsylvania, on the 5th of 
April 1834. He had a high school education; became a skilled 
wood engraver; wrote for the Philadelphia Morning Post, the 
New York Hearth and Home, Scrthtier's Monthly and St Nicholas, 
of which he became assistant editor in 1873; and about 1880 he 
gave up editorial work for independent authorship. Thereafter 
he lived in Nutley, New ] ersey, in Convent, New Jersey, and after 
1899 in the Shenandoah Valley, near diaries Town, West Virginia. 
He died in Washington, D.C., on the 20th of April 1902. His 
fanciful stpries for children made him very popular; among them 
are The Ting-a-Ling Stories (1870), Roundabout Rambles in 
Landf of Fact and Fancy (1H72), What Might Have Been Expected 
(1874), Toles Out of School (1875), 4 Jolly Fellmship (1880), 
The Floating Prince and Other Fairy Tales (1881), The Story of 
Viieau (1884), Personally Conducted (1889), and Captain Chap 
(1897). His amusing and original Rudder Grange (1879), a 
series of sketches rather than a novel, established his reputation 
with older readers and is his best bng work. His peculiar talent 
w'as for the short stpry; and tfie best examples are the title 
stories of the volumes The Lady or the Tiger f (1884), one of the 
most popular of American stories, The Christmas Wreck (1886), 
The Bee Man of Om (1887) (also in the latter volume “ A Tale of 
Negative Gravity ” and ” The Remarkable Wreck of the Thomas 
Hyke ”), and the novelette The Casting Away of Mrs Leeks and 
Mrs Aleshine (1886), with its sequel The Dusantes (1888). 

Among his other works of fiction are The Late Mrs Hull (1886), 
The Hundredth Man (1887), Amos Kilbright : his Adscititious Etiperi'- 
ences, with Other Stories (1888), The Great War Syndicate (lojBo)^ 
The Merry Chanter (1890), Ardis Clav^rden (1899), The Hudder 
Grangers Abroad, ana Other Stories (1891), The House of Martha 
(1891), The Squirrel It^n U891)/ Thp Watchmaker* s Wife, and Other 
Stories (1893), Pomona* s Travels (1894), The Adventures of Captain 
Horn (1895), with its seqnel, Mrs Cliff's Yacht (1896), The Great 
Stone of Sardis (*898). Kede Bound (1902), and The Captain's To//- 
Gate (with a memoir by fitockton. and a bibliography, 1903). 

STOCKTON, a city and the county seat of San Joaquin county 
in central California, U.§. A., at the head of the Stockton channel 
of the San Joaquip River, about 48 ip. SfR. of Sacrarpento. Pop. 
(1900), 47,506, of whom4957VpTef9reign-born; (4906 ettimat^), 
19^354* If served by the Atchisqp, Topeka ^ F^ji tho 
Westqui Pacific an 4 the Sppthoni Pacific railV'^ays, and ho-s also 
a considerable river tfade with^an Frape^co. It is at tjio hqaff of 
regular navigatippqn theriy^r; at high yratcr boats ocqasjonaffy 
go to Hills Ferry, 159 ip. beyond Stoqkton, The qhannal 
been much iiqprpYad. hy tjie F^di^taJ government xjp. 
$tockton Jia? a perfectly levpl jiroad and a 

plan. In the effy aye a gqqd puppe librojT^ the 5 a» Jooiiuin 
county law lihWi ^t acadeqyj, St Wary> cefiJoge^ a 
children’s hoiqe (489^ ; tha ^4 Sc^ety], St 

Tog ph^s home (1899) 4 nd St Jpsqphah 9 ?^w 

(1899), both un4ei: the pf St Pominic^ the bP.§Pff Ah 

a county hp^Aii^i* oad.jft state IkotupM fqr the 
Situated ia the grqat Ywy of the 4 P 4 ^wo, ^ the uudat pf a 
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ricli Bgricultural region^ it is one of the lai;gest*graiti, vegetable 
«nd Irak markets of the West. It manufactures dour, lumber, 
agricultural machinery and implements, &c. Its factory product 
in igo5 was valued at $8,029,490, or 45*3 % more than in 1900. 
Sto(»ton rose, into prominence in the early mining days. A 
settliement named Tuleberg, later called New Albany, stood 
on the city site in 1847; its future was precarious when the dis- 
covery of gold ensured its prosperity. In the spring of 1849 
a town was laid out and the present name adopted in honour of 
Commander Robert Field Stockton (1795-1866), who with 
Colonel John C. Fremont and General Stephen W. Kearny had 
gained possession of California for the United States during the 
war with Mexico. In 1850 Stockton became the county-scat 
and was chartered as a city. 

STOCKTOM«-ON-TEES, a market town, municipal and parlia- 
mentary borough, and port of Durham, England, on the N. 
bank of the Tees, 5^ m. above its mouth, and on the North 
Eastern railway, 236 m. N. by W. from London. Pop. (1901), 
51,478^ The parliamentary borough extends across the river 
into Yorkshire, to include the municipal borough of Thomaby-on- 
Tees* At Norton, i m. north, the church of St Mary, formerly 
collegiate, shows fine Norman work. The chief buildings are a 
town hall, with clock-tower and spire, borough hall, exchange 
and public library. The quays are accessible to vessels drawing 
20 ft. at high water spring tides. There are extensive steel works, 
blasting furnaces, iron and brass foundries and rolling-mills; 
and iron shipbuilding is an important industry. There are 
alsa sailcloth works, potteries, breweries and brick and tile 
works. Exports (iron manufactures, coal and agricultural 
produce) were valued at ([435,439 in 1900; imports (timber, iron, 
grain, &c.) at £280,371 ; trade being chiefly with Holland and the 
Baltic ports, an(^ coastal. The parliamentary borough returns 
one member^ The municipal borough is under a mayor, xo 
aldermen and 30 councillors, and has an area of 2935 acres. 

It would seem that Stockton (Stokton) gi*ew up round the 
castle of the bishops of Durham, to whom the town belonged 
even before their purchase of the earldom of Sadberge. In 1183 
the Boldon Book records that the whole town rendered one milch 
cow and the ferry twenty pence to the bishop. The castle was 
probably built toween 1183 and 1214. ^ng Jolm visited 
Bishop Philip of Poitou (d. 1208) there and is said to have granted 
thcplace a charter simil^ to that of Hartlepool in 1214. Of this, 
however, no traces remain, the rights of the borough, which must 
have come into existence during Uie 13th century, being purely 
prescriptive. Stockton was divided into two parts : the town/’ 
governed by the bailifi of the bishop and afterwards by the 
vicar and vestrymen, and the borough, under a mayor and aider- 
men^ The bishq)’s bailiff was also the keeper of the castle, 
thoi^ in the X 7 th century the office belonged to the borough- 
bailiff. The borough is first mentioned in 1283, when the kmg 
took tallage from it during the vacancy of the see. It occurs 
again in a record of 1328, and in 1344 the mayor and bailiffs 
entered into an agreement with the mayor and bailiffs of New- 
castle for the regumtion of trade between the two places. Bishop 
Hatfield’s survey (1377-J382) gives a list of tenants within the 
borough : 22 burgees and 15 wf-burgages are mentioned, the 
rent of which varies from twenty-two pence to a penny half- 
penny« In 16^ the parliamentary troops besieged and captured 
the castle, which was dismantled in 1652. In 1666 the popula- 
tion was only 544, for Stockton was an isolated place with little 
trade. It beoaine a parliamentary borough, retumii^g one 
member, in 1^67. In 13x0, the bishop gave the town a market 
and a ^ir wing the octave of the Translation of $t Thomas the 
Uartyr, resmix^ to himself th^ tolls; Bi^p Morton revived the 
maiket, wUch had lapsed at the beginning of the x^th century^ 
Caxxalen speaks of Stockton as a neat, well-bailt coxnoratioxi 
tow^ and espedally commends the ale brewed there and sent to 
various parts of the country. The importance of StQckton as a 
poxt dates from the end ot the x8th century, when there was a. 
cipnsidi^abk trade in lead, dairy iwoduce and timber^ 

tampmo, BIGHABD wma (iSas-xgoa), American 

author^ was born m T^gham, H^sachus^t^ on tba and pf 


July 1825. He spent most of his boyhood in New York City, 
where he became a blacksmith and later an iron moulder, but 
in 1849 he gave up his trade and began to write for a living. 
He contributed to the Union Magazine, the Knicherbocker 
Magazine, Putnam's Monthly Magazine and the New York 
Evening Post. In 1853 Nathaniel Hawthorne helped him to 
secure the appointment of inspector of customs of the Tort of 
New York. He was confidential clerk to George B. McQellan 
in the New York dock department in 1870-1872, and city 
librarian of New York in 1874-1875; literary reviewer for the 
New York World (1860-1870); one of the editors of Vanity 
Fair ; editor of the Aldim (1869-1874), and literary editor of 
the Mail and Express (1880-1903). He died in New York on 
the i2th of May 1903. Among the numerous books that he 
edited are The Loves and Heroines of the Poets (r86i); Melodies 
and Madrigals, Mostly frmn the old English Poets (1865); The 
Late English Poets (1865), selections; Griswolds Poets and 
Poetry of America (1872), and Female Poets of America (1874); 
The Bric-a-Brac Series, in 10 vols. (1874-1876); EngUsJt 
Verse, in 5 vols., edited with W. J, Linton (1883); and four 
editions of Poe’s works, with a memoir (1872-1894). His 
original poetry includes Footprints (1849), privately printed 
and afterwards suppressed; Poems the juveniles, 
twres in Fairyiard (1853); Town and Country (1857), and The 
Story of Little Red Riding Hood (1864); Songs of Summer $•{)•, 
The King's Bell (1862), one of his most popular narrative poems; 
Abraham Lincoln : A Horatian Ode \1865), The Book of the 
East (1867), Poems (1880), a collective edition; and The Lion's 
Cub, with Other Verse (1890). He also wrote Life, Travels 
and Books of Alexander von Humboldt (i860); Under the Evening 
Lamp (1892), essays dealing mainly with the modern English 
poets; and Recollections Personal and Literary (1903), edited by 
Ripley Hitchcock. More important than his critical was his 
poetical work, which at its best is sincere, original and marked 
by delicate fancy, and felicity of form; and his songs have given 
him a high and permanent place among American fyric poets. 

His wife Elizabeth Drew (Barstow) Stoddard (1823- 
1902), poet and novelist, was bom in Mattapoisett, Massa- 
chusetts, on the 6th of May 1823. She studied at Wheaton 
Seminary, Norton, Mass. After her marriage in 1852 she 
asristed her husband in his literary work, and contributed 
stories, poems and essays to the periodicals. Slie wrote three 
novels — The Morgesons (1862), Two Men (1865) and Temple 
House (1867), and a volume of poems (1895). A new edition 
of her novels was issued in 1901. She died in New York on the 
istof August 1902. I 

STOFIXET, JEAN NICOLAS (1751-1796), Ycndean general, 
was born at Luneville, the son of a miller. Long a private 
soldier in a Swiss regiment in France, and afterwards game- 
keeper to the comte de Colbert-Maulevrler, he joined the 
Vcnd6ans when they rose against the Revolution to defend 
their religious and royalist principles. During the war in La 
Vendee he served first under Gigot (TEIbiSe, foumt at Fcmtenay, 
Cholet and Saumur, and distinguished himself at the batUes 
of Beaupr6au, Laval and Antram. He was appointed major- 
general of the royalist army, and in 1794 succeeded La Roche- 
jaquelein as commastder-in-ebief. But his quarrels with 
another Vend6an leader, F, A. Charetti^ and the reverses sus- 
tained by the Vend6an arms, led him to giye in his submission 
and to accept the terms of the treaty of ta Jaunaie (May 2, 
1795). He, however, soon viototed this treaty, and at the 
instigation of royalist agents took arms in December 1795 on 
behalf of the oonnt of Frovenoe (the future Louis XVIIL), 
from whom he had received the mnk of mdfiiehal-ie-etmf< 
This kst attempt of Stoffie^ foiled cctnpletely^ He was token 
prisoner by the republicaas, coadexnned to death by a military 
coaunisrioni, and shot at Angers on the tgrd of February 1796. 

See QmmzX d'Aadigne» edited by E. Bir 6 (igoo- 

Loyer. ** Cholet sons la domiaation de 
htstor%qu$t vol. iil. (i902-x9b3). 
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Benjamin Richter to denote the determination of the relative 
amounts in which acids and bases neutralize one another; but 
this definition may be extended to include the determination of 
tie masses participating in any chemical reaction. The work of 
Richter and others who explored this field is treated under 
Element; here we discuss a particular branch of the subject, 
viz. the determination of equivalent and atomic weights of ele- 
ments, and the molecular weights of elements and compounds. 
Reference to Chemistry, Atom and Element will explain the 
principles involved. Every element has an ** equivalent weight ” 
which is usually defined as the amount of the element which 
combines with or replaces unit weight of hydrogen; the “ atomic 
weight may be regarded as the smallest weight of an element 
which can be present in a chemical compound, and the “ mole- 
cular weight ” is the weight of the least part of an element or 
compound which can exist alone. The atomic weight is there- 
fore some multiple of the equivalent weight, and the determin- 
ing factor is termed the valency (g.v.) of the element. We 
have mentioned hydrogen as our standard element, which was 
originally chosen as being the lightest known substance; but 
Berzelius, whose stoichiometric researches are classical, having 
pointed out that few elements formed stable compounds with 
hydrogen, and even these presented difficulties to exact analysis, 
proposed to take oxygen as the standard. This suggestion has 
been adopted by the International Committee of Atomic Weights, 
who take the atomic weight of oxygen as i6‘ooo, hydrogen being 
I'ooSy.i 

Deferring the discussion of gaseous elements and compounds 
we will consider the modus operandi of determining, first, the 
equivalent weight of an element which forms solid compounds, 
and, secondly, its atomic weight. Suppose w^e can cause our 
element in known quantity to combine with oxygen to form a 
definite compound, which con be accurately weighed, or, 
conversely, decompose a known weight of the oxide mto its 
constituents, of which the element can be weighed, then the 
equivalent weight of the element may be exactly determined. 
Eor if X grams of the clement yields y grains of the oxide, and 
if W be the equivalent of the element, we have x grams of the 
element equivalent to y — x grams of oxygen, and hence the 
equivalent weight W, which corresponds to 8 grams of oxygen, 
is given by the proportion y — x ; x : : 8 : W, i,e. W ~ 8x/(y— x). 
For example, Lavoisier found that 45 parts of red oxide of 
mercury on heating yielded 41 J parts of mercury; hence 
41 i parts of mercu^ is equivalent to 45 — 41 J = parts of 
oxygen, and the equivalent of mercury in this oxide is therefore 
8 X 41 J -f- 3J «= 95. The question now arises ; is this value the 
true equivalent, ue, half the amount of mercury which combmes 
with ofte atom of oxygen (for one atom of oxygen is equivalent 
to two atoms of hydrogen) ? Before considering this matter, 
however, we will show how it is possible to obtain the equivalent 
of elements whose oxides are not suitable for exact analysis. 
No better example can be found than Stas’s classical determina- 
tion of the atomic weight of silver and of other elements.^ It 
will be seen that the routine necessary to the chemical 
determination of equivalents consists in employing only such 
substanc^ as can be obtained perfectly pure and stable (under 
the experimental conditions), and that the reactions chosen must 
be such as to yield a series of values by which any particular 
value tan be checked or corrected. 

Stas’s experiments oan be classifi^ in five series. The object 
of the first sedos was to obtain the ratio Ag ; O by means of the ratios 
KQ : O and Ag : KCl. The ratio KQ : O was determined by de- 
composing a known weight of potassium chlorate (a) by direct 
heatmg, {b) by heating with hydrochloxic acid and w^mng the 
residum chloride. The reaction may be written for our purpose 
in the form : KClOy « KQ + 3O; in case a the oxygen is liberated 
«s such; in case fer it oxidbsM the hydrochloric acid to water and 
chlorine oxides. The equatiba shows that one KQ is equivalent 

^ We may here state that the equivalent weight of oxygen on 
this basis is 8*000, i.e. half of its atomic weight This matter 
is considered below. ' 

* jibe formulae used In Ihe following paragraph were established 
before Stas began his work; ahd as oxygen is taken as z6« the 
results are atomie and not equivalent weights. 


to 3O, and hence if x grams of chlorate yields y grams of chloride, 
then the ratio KQ :0 ^yll{x-^y). Taking O as 16 and the 
experimental values of x and y, Stas obtained KQ : O » 74*9502. 
To find the ratio of Ag : KQ, a known weight of silver was dLssolved 
in nitric acid and the amount of potassium chloride necessary for 
its exact precipitation was determined. The reaction may be 
written as AgNO^ -H KCl = AgCl -{• KNO., which shows that one 
Ag is equivalent to one KCL The value found was Ag : KCl 
=3 1*447110. The ratio Ag : O is found by combining tiiese values, 
for Ag ; O ~ KCl : O X Ag : KCl =» 74*9502 X 1*44710 = 107*9401. 

In the second series the ratios AgCl : O and AgCl : Ag were 
obtained, the first by decomposing the chlorate by heating, and ihe 
second by synthesizing the chloride by burning a known weight 
of the metal in chlorine gas and weigliing the resulting chlorme, 
and also by dissol/ing the metal in nitric add and precipitatbig 
it with hydrochloric add and ammonium chloride. These two 
sets yield the ratio Ag ; O, and also the ratio Cl : O, which, com- 
bined with the ratio KCl : O obtained in the first series, gave the 
atomic weight oi potassium. The tliird and fourth series resembled 
the second, only the bromatc and bromide, and iodato and Iodide 
were worked with. The experiments gave additional values for 
Ag : O and also the atomic weights of bromine and iodine. 

The fifth series was concerned with the ratios Ag2S04 : 

AggS : Ag and Ag*S : O. The first was obtained by reducing 
silver sulphate to tlic metal by hydrogen at high temperatures; 
the second by the direct combination of silver and sulphur, and also 
by the interaction of silver and sulphuretted hydrogen; these ratios 
on combination gave the third ratio AggS ; O. These experiments 
besides giving v^ues for Ag : O, yielded also the atomic weight 
of sulphur. There is no need to proceed any further with Stas's 
work, out it is sufficient to say that the general routine which he em- 
ployed has been adopted jn all chemical determinations of equivalent 
weights. 

The derivation of the atomic from the equivalent weight 
may be effected in several ways. The simplest are perhaps 
by means of Dulong and Petit’s law of atomic heats (and by 
Neumann’s extension of this law), and by Mitscherlich’s doctrine 
of isomorphism. Dulong and Petit's law may be stated in the 
form that the product of the specific heat and atomic weight 
is approximately 6*4, or that an approximate value of the 
atomic weight is 6*4 divided by the specific heat. This appli- 
cation may be illustrated in the case of mercur>*. We have 
seen above that the red oxide yields a value of about 95 for the 
equivalent; but a green oxide is known which contains twice 
as much metal for each part of oxygen, and therefore in this 
compound the equivalent is about 190. The specific heat of 
mercury, however, is 0*033, and this number divided into 
6*4 gives an approximate atomic weight of 194. More accurate 
analyses show that mercury has an equivalent of 100 in the red 
oxide and 200 in the green; Dulong and Petit’s law shows us 
that the atomic weight is 200, and that the element is divalent 
in the red oxide and monovalent in the green. For exceptions 
to this law see Chemistry : g Physical, 

The application of isomorphism follows from the fact that 
chemically similar substances crystallize in practically identical 
forms, and, more important, form mixed crystals. If two salts 
yield mixed crystals it may be assumed that they are similarly 
constituted, and if the formula of one be known, that of the other 
may be written down. For example gallium sulphate forms a salt 
with potassium sulphate which yields mixed crystals with potash 
alum; we therefore infer that gallium is trivalent like aluminium, 
and therefore its atomic weight is deduced by multiplying the 
equivalent weight (determine by converting the sulphate into 
oxide) by three. General chemical resemblances yield valuable 
information in fixing the atomic weight after the equivalent 
weight has been exactly determined. 

Gases,— Tht generalization due to Avogadro—that equal 
volumes of gases imder the same conditions of temperature and 
pressure contain equal numbers of molecules— majr be stated in 
the form that the densities of gases are proportional to their 
molecular weights. It therefore follows that a comparison of 
the density of any gas with that of hydrogen gives the ratb of 
the molecular weights of the two gases, and if the molecular 
contents of the gases be known then atomic weight is deter- 
minable. Gas reactions are available in many^ cases for solving 
the question whether a ^olecule is monatpznic, &C4 

Thus from the combination of equal volumes of hydrogen and 
chlorine to form twice the volume of hydrodliloric acid, it thay 
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be deduced that the molecule of hydrogen and*of chlorine con- 
tains two atoms (see Atom); and similar considerations show 
that oxygen, nitrogen, fluorine, &c., are also diatomic. Physical 
methods may also be employed. For instance, in monatomic 
gases the ratiq of the specific heat at constant pressure to the 
specific heat at constant volume is i’66; in diatomic gases 
1*42; with other values for more complex molecules (see Mole- 
cule). This ratio may be determined directly by finding the 
velocity of sound in the gas (Kundt) or by other methods, or 
indirectly by finding the specific heats separately and then taking 
the ratio. It is found that the gases just mentioned are 
diatomic, whereas argon, helium, neon and the related gases, 
and also mercury and some other metals when in the gaseous con- 
dition, are monatomic. A knowledge of the atomicity of a gas 
combined with its density (compared with oxygen and hydrogen) 
would therefore give its atomic weight if Avogadro’s law were 
rigorously true. But this is not so, except under extremely low 
pressures, and it is neccssar}^ to correct the observed densities. 
The correction involves a detailed study of the behaviour 
of the gas over a large range of pressure (presuming the 
densities are already corrected to 0°), and may be convemently 

written in the form a = -i- Thus if D be the observed 

pv dp 

relative densities of a gas to hydrogen at o® and under normal 
atmospheric pressure, and the coefficients of the gas and 
hydrogen, then the true density, or ratio of molecular weights, 
is D X (i + flx)/(i + fl„). 

Lord Rayleigh and D. Berthclot have corrected several mole- 
cular weights in this fashion. The importance is well shown 
in the modification of Morlcy^s observed density of oxygen, 
viz. 15*90, which, with Rayleigh’s values of Ao = ■“ 0*00094 and 

^ 4- 0*00053, gives the corrected density as 15*88. And this 
value is the atomic weight, for' both hydrogen and oxygen 
molecules contain two atoms. Compound gases can also be 
experimented with. For example Gray (Journ, Chept. Soc., 
1905, 87, p. 1601) found that it was easier to prepare perfectly 
pure nitric oxide than to obtain pure nitrogen, and he therefore 
determined the density of this gas from which the atomic 
weight of 14*012, or, corrected for deviations from Avogadro’s 
law, 14*006, was deduced. 

The principle indicated here is applicable to the determination 
of the molecular weight of any vaporizable substance by the 
so-called method of vapour-density (see Density). 

Solutes , — ^The theory of solution permits the investigation of 
the molecular weights of substances which dissolve in water 
or some other solvent. It is shown in Solution that a solute 
lowers the freezing point and raises the boiling point of the 
solvent in a regular manner as long as dilute solutions are dealt 
with. It has been shown that if one gram molecule of a solute be 
dissolved in 100 grams of solvent then the boiling point is raised 
by 0*02 T^/w, (say D) degrees, where T is the absolute boiling 
point and w the latent heat of vaporization of the solvent; 
this constant is known as the molecular rise of the boiling point, 
and varies from solvent to solvent. If we dissolve say m grams 
of a substance of molecular weight M in 100 grams of the solvent 
and observe the elevation in the boiling point, then M is given 
by M ~ tnDId, Similar considerations apply to the freezing 
points of solutions. In this case D ~ 0*02 T^/w, where T is 
the absolute freezing point of the pure solvent and w the latent 
heat of soli^fication. To apply these principles it is only 
necessary therefore to determine the freezing (or boiling) 
point of the solvent (of which a known weight is taken), add 
a known w(^ht of the solute, allow it to dissolve and then 
notice the fall (or rise) in the freezing (or boiling point), from 
which values, if the molecular depression (or elevation) be 
known, the molecular weight of ^e dissolved substance is 
leadily calculated. 

The following are the molecular depressions and elevations 
(lyith the freezing and boiling points in brackets) of the 
ooznnioner solvents. 

. l^ificular d^)ressions; aniline (6®), 58*7; benzene (s* 4 % 


^0*0; acetic acid (17*0®), 39*0; nitrobenzene (5*3®), 70*0; phenol 
(40®), 72; water (o®), 18-5. 

Molecular elevations: acetic acid (ii8-i®), 25*3; acetone 
(56®), 17*1; alcohol (78®), 11*7; ether (35®), 21*7; benzene (79®), 
26*7; chloroform (61®), 35*9; pyriome ^115®), 29*5;^water 
(100®), 5*1. 

The apparatus used in cryoscopic measurements is usually that 
devised by Beckmann {Zeit, phys. Ckem, ii 307). The working part 
consists of a tube 2-3 cms. in diameter, bearing a side tube near 
thu top; the tube is fitted with a cork through which pass a difler- 
ential tlicmiometer of a range of about 6® and graduated in 5otlis 
or looths^ and also a stout platinum wire to serve as a stirrer. The 
lower part of the tube is enclosed in a wider tube to serve as an 
air-jacket, and the whole is immersed in a large beaker. The tlier- 
mometer is adjusted so that the freezing point of the pure solvent 
comes near the top of the scale. A weighed quantity of the solvent 
is placed in the inner tube, and the beaker is filled with a freezing 
mixture at a temperature a few degrees below the freezing point 
of the solvent. The thonnometer is inserted and both solvent 
and freezing mixture are stirred. When the temperature is about 
0*3® below the correct freezing point the tube is removed from the 
beaker and the stirring continued. There ensues a further fall 
in the thermometer reading until ice separates, whereupon the 
temperature rises to the correct freezing point. The ice is then 
melted and the operation repeated so as to obtain a mean value, 
A known weight of the substance is introduced through the side 
tube, and the freezing point determined as with the pure solvent. 
The difference of the readings gives tlic depression; and from this 
value, knowing the weight of the solute and solvent, and also 
the molecular depression, tiio molecular weight can be calculated 
from the formula given above. _ 

In the boiling point apparatus of Beckmann the solvent is con- 
tained in a tube fitted with side tubes to wliich spiral condensers 
can be attached; the nock of the tube carries a stopper through 
which passes a delicate differential thermometer, whilst the bottom 
is perforated by a platinum, wire and contains glass beads, garnets 
or platinum foil to ensure regular boiling. The tube is surrounded 
by a jacket mounted on an asbestos box, so that tlie heating 
is regular. In conducting a determination the thermometer is 
adjusted so that the boiling point of the pure solvent is near tlio 
bottom of the scale. A known weight of the solvent is placed in 
the tube, the thermometer is inserted (so ^at the liquid completely 
covers the bulb), and the condensers put into position. The liquid 
is now cautiou^y heated, and when the thermometer becomes 
stationary tlie boiling point is reached. The temperature having 
been read, the apparatus is allowed to cool slightly, and the observa- 
tion repeated. A known weight of the substance is now intro- 
duced. and the solution so obtained treated in the same fashion as 
the original solvent. 

*A different procedure wherein the boiling tube is heated, not 
directly, but by a stream of the vapour of the pure solvent, was 
proposed by Sakurai {Joum, Chem, Soc,f 1892, 61, p. 904). Sakurai's 
apparatus Lqji been considerably modified, and the form now princi- 
pally used is essentially due to Landsberger (Bsr., 1898, 31, p. 461). 
The vessel is simply a flask fitted with a delivery tube, 

which is connected with the measuring tube. This consists of a 
graduated tube fitted with a stopper through which passes a ther- 
mometer and an inlet tube reaemng nearly to^the bottom. The 
measuring tube is surrounded by an outer tube which has an exit 
to a conoensor at the side or bottom, communication being made 
between the measuring tube and jacket by a small hole near liie 
top of the former. In outline the operation consists in placing 
some solvent in the measuring tube and passing in vapour until 
the condensed liquid falls at the rate of one drop per second or two 
seconds. The temperature is then read off. Alcnown weight of 
the substance is ontroduced and the boiling point determined 
as before; but Immediately the temperature is read the tube must 
bo disconnected, so that no more vapour passes over and so altera 
the concentration of the solution. Two methods are in use f<» 
determining the quantity of the solvent. I«SJid8beij;er weighed 
the tube; Walker and Lumsden {Journ, Chem, Soc,, 1898, 73, p. 502) 
graduated the tube and thus measured the volume of the solvent; 
£i W. E. S. Turner’s apparatus {Joum, Chem, Soc,^ 1910, 97, P- 
both the weight and volume can be determined, Whilst the 
calculations in both the Beckmann and Sakutai-Landsberger methods 
are essentially the same the ** molecular elevations ** differ accordmg 
as one deals with 100 grams or too ccs. of solvent. In all these 
methods it is necessary to carefully choose the solvent in oitier to 
avoid dissociation or association. For example, most salts we dis- 
sociated in aqueous solution; and aci d s are .bi-molecular in benzene 
but normal in acetic acid. . 

Other methods are available for dissolved substances such ae 
measurements of the osnoyotto pressiu'e, lowering of the vapour 
piessttie and diminution of solo^ty, but these JJp lit^ use^ 
Mention may also bo made of Rani^y and Shield 1 method ^ 01 
■Qi.e molecular weights of liquids from sinface tension 
measurement^ (See CBgiiisTRY : PhysiceU,) 
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8TOIC8» a school of philosophers founded at the close of the 
4tli century b.c. by Zeno of Citium, and so called from the 
Stoa or pjiinl«d corridor (oroa irvucCKy) on the north side of the 
market-place at Athens, which, after its restoration by Cimon, 
the celebrated painter Polygnotus had adorned with frescoes 
representing scenes from the Trojan War. But, though it 
arose on Hellenic soil, from lectures delivered in a public place 
at Athens, the sch(X>l is scarcely to be considered a product of 
purely Greek intellect, but rather as the firstfruits of that inter- 
action between ^^'est and East which followed the conquests 
of Alexander. Hardly a single Stoic of eminence was a citizen 
of any city in the heart of Greece, unless wc make Aristo of 
Chios, Cleanthes of Assus and Panaetius of Rhodes exceptions. 
Such lands as Cyprus, Cilicia and Syria, such cities as Citium, 
Soli, Ilcraclea in Pontus, Sidon, Carthage, Sclcucia on the 'J'igris, 
Apamca by the Orontes, furnished the school witli its scholars 
and presidents; Tarsus, Rhodes and Alexandria became famous 
as its university towns. As the first founder was of Phoenician 
descent, so he drew mr)st of his adherents from the countries 
which were the seat of llelieiiislic (as distinct from Hellenic) 
civilization; nor did Stoicism achieve its crowning triumph 
until it was brought to Rome, where the grave earnestness of 
the national character could appreciate its doctrine, and where 
for two centuries o* more it was the creed, if not the philosophy, 
of all the best of the Romans. Properly therefore it stands in 
marked antithesis to that fairest growth of old Hellas, the 
Academy, which saw the Stoa rise and fall — the one the typical 
school of Greece and Greek intellect, the otlier of the Hellenized 
East, and, under the early Roman Empire, of the whole civilized 
world. Tlic transcendent genius of its author, the vitality 
and romantic fortunes of his doctrine, claim our warmest sym- 
pathies for Platonism. But it should not be forgotten that 
for more than four centuries the tide ran all tlic other way. 
(t was Stoicism, not Platonism, that filled men’s imagmations 
and exerted the wider and more active influence upon the ancient 
world at some of the busiest and most important times in all 
history. And this was chiefly because before all things it was a 
practical philosophy, a rallying- point for strong and noble 
spirits contending against odi. Nevertheless, in some depart- 
ments of theory, too, and notably in ethics and jurisprudence. 
Stoicism has dominated the thought of after ages to a degree 
not easy to exaggerate. 

The history ol the Stoic school may conveniently be divided 
in the usual threefold manner: the old Stoa, the middle or 
transition period (Diogenes of Sekucia, Boethus of Sidon, 
Panaetius, Posidonius), and the later Stoicism of Roman times. 
By the old Stoa is meant the period (c. 304-205 b.c.) down to 
the death of Chrysippus, the second fouiider; ll^u was laid the 
foundation of theory, to which hardly anything of importance 
was afterwards added. Confined almost to Athens, the school 
made its way slowly among many rivals. Aristo of Chios and 
llerilius of Cartha^, Zeno’s heterodox pupils, Persaieus, his 
favourite disciple and hofusemate, the poet Aratus, and Sphaeros, 
the ad^'iser of the Spartan king Cleomcnes, are noteworthy 
minor names ; but the cliief interest centres about Zeno, Cleanthes, 
Clirysippus, who in succession built up the wondrous system. 
What originality it had^—at first sight it would seem not much — 
belongs to these thinkers; bat the loss of all their works excqyt 
thie h3rtnn of Cleanthes, and the inconsistencies in such scraps 
oC information as can be*g]icaned from unintelligent witnesses, 
for the most part of many centuries laiter, have rendered it a 
peculiar^ dSiftcult task to distinguish with certainty the 
work of eac^ of the throe. The common standpoint, the relation 
to contemfatonury or earlier syEtems^ with ah that goes to make 
iijf) the character and spirit of Stoicism, can, fortunately, be 
more certainly estabKshed, and may with reason be attributed 
to the founder. 

Zeno’s residence ait Athens f^l at a time when the great 
movemeiM: which SbcMea originated had spent itself in the 
second B^eratfen of bis* spiritual descendants. 
. >feither TOeqihi^us at the tyceum;,, nor Xeno- 
entes and Polemo at the Acadmy, nor who was drawing 


crowds to hear fiim at Megara, could be said to have inherited 
much of the great reformer’s intellectual \ngour, to say nothing 
of his moral earnestness. Zeno visited all the schools in turn, 
but seems to have attached himself definitely to the Cynics; 
as a Cynic he composed at least one of his more important 
works, the much admired Republic which we know to 
have been later on a stumbling-block to the school. In the 
Cynic school he found the practical spirit which he divined to 
ht the great need of that stirring troublous age. For a while 
liis motto must have been back to Socrates,” or at least 
“ biude to Antisthencs.” Tiie Stoics always counted themsel^^s 
amongst the Socralic schools, and canonized Antisthencs and 
Diogenes; while reverence for Socrates was the tie which united 
to them such an accomplished writer upon lighter ethical topics 
as the versatile Persaeus, who, at tlu3 capital of Aiitigonus 
Gonatas, with hardly anything of the professional philosopher 
about him, reminds us of Xenophon, or even Prodicus. Zeno 
commenced, then, as a Cynic; and in the developed system we 
can point to a kernel of Cx'nic doctrine to wliich various philo- 
sophemes of other thinkers (more c‘speciall\' Heraclitus and 
Aristotle, but also Diogenes of Apolloiiia, the Pylhugoreans, 
and the medical school of liipj)Ocratcs in a lesser degree) were 
added, llius, quite apart from the general similariiy of their 
cthic*J doctrine, the Cynics were matcriulisU; they were also 
nominalists, and combated the Platonic ideas; in their theory' 
of knowledge they made use r>f “ reason ” (Aoyos), which was 
idso one of their leading ethical conceptions. In all these par- 
ticulars Zeno followed them, and the last is tire more important, 
because, Chrysippus having adopled a new criterion of truth — 
a clear and distinct jrerception of sense — it is only from casual 
notices we learn that tlie elder Stoics liad approximated to 
Cynicism in making right reason the standard. At tlie same 
time, it is certain tliat the main outlines of the charad-cristic 
pltysical doctrine, which is after all the foundation of tireir 
ethics and logic, were the work of Zeno. Tire Logos, which 
had been an ethical or psycliological principle to the Cynics, 
received at his hands on extension throughout the natural world, 
in wliich Heraclitean influence is unmistakable. Reading the 
Ephesian doctrine with the eyes of a Cynic, and the Cynic ethics 
in the light of Heracliteanism, he came to formulate his dis- 
tinctive theory of tlie universe far in advance of citlicr. In 
taking this immense stride and identifying the Cynic “ reason,” 
which is a law for man, with tlie “ reason ” which is tlie law of 
the universe, Zeno lias been compared with I’lato, who similarly 
extended the Socratic ” general notion ” from the region of 
morals — of justice, temperance, virtue — to embrace all objects 
of all thought, the verity of all things that are. 

If the recognition of physics and logic as two studies cck 
ordinate with ethics is sufficient to differentiate the mature 
Zeno from the Cynk author of the Republic^ no less 
than from his own heterodox disciple Aristo, tlie 
elaboration on all skies of Stoic natural .philosoj^y belongs to 
Cleanthes, who certainly was not the merely docile and receptive 
intelligence he is sometimes represented as being. He carried 
on and completed the assimilation of Heraclitean doctrine; 
but liis own contributions were more distinctive and original 
than those of any other Stoic. Zeno's seeming dualism of God 
(or force) and formless matter he was able to transform into the 
lofty pantheism which breathes in every line of the famous 
hymn to Zeus. Heraclitus had indeed declared all to be in 
flux, but we ask in vain what is the cause for the unceasing 
process of his cver-Uving fire. It was left for Cleanthes to 
discover this motive cause ki a conception familiar to Zeno, 
as to lie Cynics before him, but restricted to the region of 
ethics — lie conception of tension or effort. The soul of the 
sage, thought the Cynics, should be strained and braced foir 
judgment and action; his first need is firmness (cihSona) and 
Socratic strength. But the xnind is a OQj:poreaI thing. Then 
follow^ the na^ of genius : this varying tension of the one 
substance everywhere present, a purely physical fact, aCcoants 
for the diverse destimeaof all innumerable partrculat 'thirigj^; 
it is the veritable cause of the flux And process ef the tflilveniti 



STOICS 


Herein lies the key te the entire* system ot the Stoks^ as 
Cleanthes’s epoch-making discovery continually received fresh 
applications to physics, ethics and epistemology. Otlier of his 
innovations, the outcome of his crude materialism, found less 
favour with ht successor, who declined to follow him in iden- 
tifying the primary substance with fire, or in tracing all vitality 
to its ultimate source in the sun,, the “ ruling power ” of the 
world — a curious anticipation- of scientific truth. Yet under 
this poetical Heraclitean mystic the school was far from 
flourishing. The eminent teai:hcrs of the tihie are said to have 
been Aristo, Zeno’s heterodox pupil, and Arcesilas, who in 
Plato’s name brought Megiirian subtleties and Pyrrhonian 
agnosticism to bear upon the intruding doctrine; and after 
a vigorous upgrowth it seemed not unlikely to die out. P’rom 
all danger of such a fate it was rescued by its third- great 
teacher, Chrysippus; “ but for Chrysippas there had been no 
Porch,” 

Zeno liad caught the practical spirit of his age — the desire 
for a popular philosophy to meet individual needs. But there 
was another tendency in post-Aiistotelian thought 

ryappus. — autjiority and substitute learning 
for independent research — which giw stronger just in pro- 
portion as the fresh interest in the problems cf the universe 
and tlic zeal for discovery declined — a shadow, we may call it, of 
the coming Scholasticism thrown a thousand years in advance. 
The representative of this tendenn*, Chrysippus, addre.s.sed 
himself to the congenitil task of assimilating, developing, 
systematizing the doctrines bequeallicd to him, ana, above 
ail, securing them in their stereotyped and final form, not 
simply from the assaults of tl»e past, but, as aftt:r a long and 
successful cai‘cer of controversy and polemical «aulhorrhip he 
fondly Jiopcd, from all possible attack in the future. To his 
personal characteristics can be traced the iiair-splitting and 
formal pedantrj^ which ever afterwards marked the activity of 
the school, the dry repellent technical procedure of the Dialec- 
ticians par excellence, as they were called. He created their 
formal logic and contributed much that was of value to their 
p.sychologv and epistemology; but in the main his work wavS 
to new-label and new-arrange in cwry department, and to 
lavish most care and attention on the least important parts — 
the logical terminology and the refutation of fallacies, or, as 
his opponents declared, the excogitaition of fallacies which 
even he could not refute. In his RepuMic Zeno had gone so 
far as to declare the routine education of the day {e.g. mathe- 
matics, grammar, &c.) to be of no use. Such Cynic crudity 
Chrysippus rightly judged to be out of keeping with the re- 
quirements of a great dogmatic school, and he laboured on all 
sides after thoroughness, erudition and scientific completeness. I 
In short, Chrysippus made the Stoic system what it was, and * 
as he left it we proceed to describe it. 

And first we will inquire-, What is philosophy ? No idle | 
gratification of curiosity, as Aristotle ftiblcd of his life mtd- ! 
rwwTMtfaTr (whidt would be but a disguise for refined 

pleasure), no thcoty divorced from practice, no 
9 opby» pumuit of science for its own sake, but knowledge 
so far forth as it can be realized in virtuous a^ion, the 
l eiwning of virtue by exercise and efibrt and training. So 
absolutely is the rare and priceless wisdom ” for which we 
strive identical with virtue itself that the tlmee main divisions of 
philosophy current at the time and accepted by Zeno^logic, 
physics and ethics— are defined as the most generic or com- 
prehensive vwims. How otherwise could they claim our atten- 
tion ? Accordingly Aris bo/ holding to Cynicism when Zeno 
himself had got b^ond it, rejected two of these parts of philo- 
sophy as usekss and out of reach— a divergence which ^duejed 
him from the school, but strictly consistent with his view that 
ethics aione is scieirtiflc knowkd^. Of the three diviskms 
logic is the teast important; ethics is the outcome of the whole, 
and historicaHy the aU-important vital dement; but the foun- 
dations of the whole system m best discerned m the science, of 
outtu^ whid) deals# pre-eminently with the raoctocoem and the 
aekmosm; thie unSveese Und matt, Includk^ mmtA theology 


and an anthropology or psychology, the latter forming the direct 
introduction to ethics. 

The Stoic system is in brief: («) materialism, (fi) dynamic 
materialism, lastly (c) monism or pantheism, (a) The first 
of these characters is described by anticipation in 
Plato’s Sophist (346 C seq.), where, arguing with those ^'“***" 

“ who drag everything down to the corporeal ” {<rwfia), the 
Eleatic stranger would fain prove to them the existence of some- 
thing incorporeal, as follows. “ They admit the existence of 
an animate body. Is soul then sometliing existent (ovo-ta)? 
Yes. And the qualities of soul, as justice and wisdom — arc 
they visible and tangible ? No. Do they then exist ? They 
are in a dilemma.” Now, however effective against Pluto's 
contemporary Cynics or Atomists, the reasoning is throYrn 
away upon the Stoics, who take boldly the one horn of this 
dilemma. 'J'hat qualities of bodies (and therefore of the 
corporeal soul) exist they do not deny; but they assert most 
uncompromisingly that they are one and all (wisdom, justice, 
An:.) corporeal*. And they strengthen tlieir position by taking 
Plato’s own definition (247 D), namely “ being is that which 
lias the power to act or lx; acted upon,” and turning it against 
him. For this is only true of Body ; action, 
except by contact, is inconceivable; Jind they reduce 
every form of causation to the efficient cause, which implies 
tlie communiaition of morion from one body to another. Again 
and again, therefore, only Body exists. The most real realities 
1,0 Plato and Aristotle had been thought and the objects ol 
thought, voCs and whether abstracted from sensible® 

or inherent in “ matter,” as the incognizable basis of all concrete 
existence. But this was too great an effort to last long. Such 
spiritualistic theories were nov»rhere really maintained aftet 
Aristotle and outside the circle of his immediate followers. Th® 
reaction came and left nothing of it all; for five centuries the 
dominant tone of the older and the newer schools alike was 
frankly materialistic. “ If,” says Aristotle, " there is n© 
other substance but the organic substances oi* nature, physka 
will be the liig^st of th ' sciences/’ a conclusion which passed 
for axiomatic until the rise of Neoplatonism. The analogues 
therefore of metaphysical problems must be .sought in physics; 
particulairly that problem of the causes of things for which 
the Platonic idea and the Peripatetic constitutive form** 
had been, eadi in its turn, reedved ::olutionwS. (i>) 

But the doctrine that all existence is confined wthin ^ ^ 
the limits of the sensible universe— that there is no being save 
corporeal being or body — does not suffice to characterize the 
Stoic system; it is no less a doctrine of tlie Epicureans. It it 
the idea of tension or tonicity as the essential attribute of bo(fy, 
in Gontradistinction to passive inert matter, which is distinctively 
Stoic. Tlie Epicureans leave unexplained the primary con- 
stitution and first movements of thdr atoms or elemental 
solids; chaiDce or declination may account fur them. Now, to 
the Stoics nothmg passes unexplained; there is a reason (Adyev) 
for everything in nature. Everything which exists is at oacff 
capable of acting and being acted upon. In everything that 
exists, therefore, even the smallest particle, there are these 
two principles. By virtu* * of the passive principle the thing is 
susceptible of motion fcnd modification; it is matter \vfaich 
I determines substance (o^Gr/a). The active principle makes the 
matter a given determinate thing, characterizing and qualifying 
it, whence iit is termed quality (ro^dfiv^s). For ail that is or 
b^ens there k an immediate cause or ontecodcut; and an 
“ cause ” means ” cause of motion/’ and only body can act 
upon body, it follows that this antecedent cause is its^ as truly 
corpwenl os the matter upon which it acts. Thus we are M 
to regard the active principle force” as every whero co- 
' extensive with “ matter/’ aa pervading and permeat^ it, 
and together with it occupying and filling spacer TMs is that 
famous doctrine ol unive^ penkieatian (M/imots by 

vi^bich the axiom that two bodies cannot occupy th® tejne 
is prac^egUy deified. Thus that hartpdny of separate doptrmcf 
contributes tro the impressive simplicify of the Sfeoir 
pfeysieiwonly attalnediatthe cost oteflenmng heahlfy conteawa 
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sense, for Body itself is robbed of a characteristic attribute. A 
thing is no longer, as Plato once thought, hot or hard or bright 
by partaking in abstract heat or hardness or brightness, but by 
containing within its own substance the material of these 
qualities, conceived as air-currents in various degrees of tension. 
We hear, too, of corporeal days and years, corporeal virtues, 
and actions (like walking) which are bodies (trJifmTa). Obviously, 
again, the Stoic quality corresponds to Aristotle’s essential 
<orm; in both systems the active principle, “ the cause of all 
that matter becomes,” is that which accounts for the existence 
of a given concrete thing (Xoyos ovo-ms). Only here, 
instead of assuming something immaterial (and therefore un- 
vcrifiabl('), we fall back upon a current of air or gas (irv^fia); 
the essential reason of the thing is itself material, standing to 
it in the relation of a gaseous to a solid body. Here, too, the 
reason of things— that which accounts for them — is no longer 
some external end to which they are tending; it is somethmg 
acting within them, “ a spirit deeply interfused,” germinating 
and developing as from a seed in the heart of each separate thing 
that exists (Xoyo« cnrep/aaTKcds). By its prompting the thing 
grows, develops and decays, while this “ germinal reason,” 
the element of quality in the thing, remains constant through 
all its changes, (c) What then, we ask, is the relation between 
the active and the passive principles ? Is there, 
Porce’^*“^ or is there not, an essential distinction between sub- 
stance or matter and pervading force or cause or 
quality ? Here the Stoa shows signs of a development of 
doctrine. Zeno began, perhaps, by adopting the fortnulas 
of the Peripatetics, though no doubt with a conscious differ- 
ence, postulating that form was always attached to matter, 
no less than matter, as known to us, is everywhere shaped or 
informed. Whether he ever overcame the dualism which 
the sources, such as they are, unanimously ascribe to him is 
not clearly ascertained. It seems probable that he did not. 
But we can answer authoritatively that to Cleanthes and Chry- 
sippus, if not to Zeno, there was no real difference between 
matter and its cause, which is always a corporeal current, and 
therefore matter, although the finest and subtlest 
Moaitm. jnatter. In fact they have reached the final result 
of unveiled hylozoism, from which the distinction of the active 
and passive principles is discerned to be a merely formal con- 
cession to Aristotle, a legacy from his dualistic doctrine. His 
technical term Form (cTSos) they never use, but always Reason 
or God. This was not the first time that approaches had been 
made to such a doctrine, and Diogenes of Apollonia in particular 
was led to oppose Anaxagoras, who distinguished Nous or 
Thought from every other agent within the cosmos vrhich is its 
work by postulating as his first principle something which should 
be at once physical substratum and thinking being. But 
until dualism had been thought out, as in the Peripatetic school, 
it was impossible that monism (or at any rate materialistic 
monism) should be definitely and consciously maintained. 
One thing is certain : the Stoics provided no loophole of escape 
by entrenching upon the purely material ” nature of matter; 
they laid down with rigid accuracy its two chief properties — 
fsxtcnsion in three dimensions, and resistance, both being traced 
back to force. There were, it is true, certain inconsistent 
conceptions, creations of thought to which nothing real and 
external corresponded, namely, time, space, void, and the 
idea expressed in language (XcKrdv). But this inconsistent 
was covered by another : though ea^ of these might be said 
to be something, they could not be said to exist. 

The distinction of force and matter is then something transitory 
and relative. Its history will serve as a sketch of the cosmogony 
• of the Stoics, for they too, like earlier philosophers, 

CMJBomr. <1 science." Before there was 

heaven or earth, there was primitive substance or Pneuma, the 
eveilasting presupposition of particular things. This is the totality 
of all existence: wt of it the whole visible universe proceeds, 
hereafter to be again resolved into it. Not the le^ is it the 
creative force, or deity, which develops, and shapes this universal 
order or cosmos. To the question. What is God ? Stoicism rejoins, 
is God not? In this original state of Pneuma God and the 
world are abeolutijy identical. But even thm tension, the essantial 


attribiite of matter, is at work. Though the force working every- 
where is one. there are diversities of its operation, corresponding to 
various degrees of tension. In this prinutive Pneuma there must 
reside the utmost tension and heat ; for it is a fact of observation 
that most bodies expand when heated, whence we infer that there 
is a pressure in heat, an expansive and dispersive Jendency. The 
Pneuma cannot long withstand this intense pressure. Motion 
backwards and forwards once set up goes to cool the glowing mass of 
fiery vapour and to weaken the tension. Hereupon follows the first 
differentiation of primitive substance — ^thc separation of force from 
matter, the emanation of the world from God. The germinal world- 
making powers [ffT*pfJ^aT^Ko\ \ 6 yai), which, in virtue of its tension, 
slumbered in Pneuma, now proceed upon their creative task. The 
primitive substance, be it remembered, is not Heraclitus's hre 
(though Cleanthes also called it flame of fire, f\ 6 ^) any more than 
it is the air or *' breath " of Anaximenes or Diogenes of Apollonia. 
Chrysippus determined it, following Zeno, to be fiery breath or 
ether, a spiritualized sublimed intermediate element. The cycle 
of its transformations and successive condensations constitutes the 
life of the universe, the mode of existence proper to finite and 
particular being. For the universe and all its parts arc only 
different embodiments and stages in that metamorphosis of primi- 
tive being which Heraclitus had called a progress up and down 
&VU Kdru). Out of it is separated, first, elemental fire, the 
fire which we know, which burns and destroys; and this, again, 
condenses into air or aerial vapour; a further step in tlic downward 
path derives water and earth from the solidification of air. At 
every stage the degree of tension renuisite for existence is slackened, 
and the resulting element approaches more and more to “ inert " 
matter. But, just as one element does not wholly pass over into 
another {e.g. only a part of air is transmuted into water or earth), 
so the Pneuma itself does not wholly pass over into the elements. 
The residue that remains in original purity with its tension j’ct 
undimini'ihcd is the ether in the highest sphere of the visible heavens, 
encircling the world of which it is lord and head. From the elements 
the one substance is transformed into the multitude of individual 
things in the orderly universe, which again is itself a living thing 
or being, and the Pneuma pervading it, and conditioning life and 
growth everywhere, is its soul. But this process of diflerohtialion is 
not eternal; it continues only until the times of the restoration of 
all things. For the world w^ich has grown up will in turn decay. 
The tension which has been relaxed will again be tightened; there 
will be a gradual resolution of things into elements, and of elements 
into the primary substance, to be consummated in a general confla- 
gration when once more the world will be absorbed in God. Then 
in due order a new cycle of development begins, reproducing the last 
in every minutosl detail, and so on for over. 

The doctrine of Pneuma, vital breath or *' spirit,” arose in the 
medical schools. The simplest reflection among savages and half- 
civilizcd men connects vitality with the air inhaled in 

respiration; the disciples of Hippocrates, without much ^ 

modifying this primitive belief, explained the maintenance of vital 
warmth to be the function of the breath within the organism. In the 
time of Alexander the Great Praxagoras discovered the distinction 
between the arteries and the veins. Now in the corpse the former 
are empty; hence, in the light of these preconceptions they were 
declared to be vessels for conveying Pneuma to the different parts 
of the body, A generation afterwards Erasistratus made this the 
basis of a new theory of diseases and their treatment. Vital spirit, 
inhaled from the outside air, rushes through the arteries till it 
reaches the various centres, especially the brain and the heart, and 
there causes thought and organic movement. But long before this 
the peculiar character of air had been recognized as something 


in the gaseous state, his one clement. In Stoicism, for the moment, 
the two conceptions are united, soon, however, to diverge— the 
medical conception to receive its final development under Galen, 
while the philosophical conception, passing over to Philo and others, 
was shaped and modified at Alexandria under the influence of 
Judaism, whence it played a great part in the developments of 
Jewish and Christian theology. 

The influence upon Stoicism of Heraclitus has been differently 
conceived. Siebeck would reduce it within very small dimensions, 
but this is not borne out by the concise history found at 
Herculaneum {Index here. ^ ed- Comparetti, col. ^ seq.). 

They substituted primitive Pneuma for his pnmitive „ 
fire, but so far as they are hylozoists at all tliey stand upon the 
same ground with him. Moreover, the commentancs of Cleanthes, 
Aristo and Sphaenis on Heraclitean writings (Dlog. vn. 174, 
ix. K is) point to common study of riwse writings undw 
Zeno. OthCTS again {e.g. Laaaalle) represent the Stoics as merely 
diluting and distorting Heraclitesmism. But this is altogether 
wrong, and the proofs offered, when rightly sifted, are often s^n to 
rest lipou the oistortion of Heraclitean doctrine in the reports of 
later raters, to assimilate it to the better known but csseirtially 
distinct innovations of the Stoics. In Heraclitus the constant flux 
ii a metaphyaical noiton; replaced the interchange of mawial 
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dements which Chrysippns stated as a simple proportion of physics. 
Heraclitus ofiers no analogy to the doctrine of four (not three) 
elements as different grades of tension; to the conception of fire and 
air as the form/' in Aristotelian terminology, of particulars; nor 
to the function of organizing fire which works by methodic plan 
to produce and preserve the world rmuthv 69^ MlCov 

K6ff/jLov), Nor, again, is there any analogy to the peculiar 
toic decline of universal intermingling {Kp&trts 91 2IXov)* The 
two active elements interpenetrate the two lower or more relaxed, 
winding through all parts of matter and so pervading the greater 
masses that there is no mechanical mixture, nor yet a chemical 
combination, since both “ force ” and " matter *’ retain their relative 
ch^acters as before. Even the distinction between '' force " and 
** matter " — so alien to the spirit of Heraclitus — is seen to be a 
necessary consequence. Once assume that every character and 
property of a particular thing is dotormined solely by the tension 
in it of a current of Pneuma, and (since that which causes currents 
in the thing cannot be absolutely the same with the thing itself) 
Pneuma, though present in all things, must be asserted to vary 
indefinitely in quantity and intensity. So condensed and coarsened 
is the indwelling air-current of inorganic bodies that no trace of 
elasticity or life remains; it cannot even afford them the power of 
motion; all it can do is to hold them together {crwtKrM^ Hivafus), 
and, in technical language, Pneuma is present in stone or metal 
as a retaining principle (e{is — hold), explaining the attribu^ 
of continuity and numerical identity {trvvtxv which 

even these natural substances possess. In plants again and all 
the vegetable kingdom it is manifest as something far purer and 
possessing greater tension, called a “ nature," or principle of growth 
Further, a distinction was drawn octween irrational 
animals, or the brute creation, and the rational, i.e. gods and men, 
leaving room for a divergence, or rather development, of Stoic 
opinion. The older au thoriti os conceded a vital principle, but denied 
a soul, to the brutes : animals, they say, are tyo but not 
Later on much evidence goes to show that (by a divergence from 
the orthodox standard perhaps due to Platonic influence) it was a 
Stoic tenet to concede a soul, though not a rational soul, throughout 
the animal kingdom. To this higher manifestation of Pneui^ can 
be traced back the " esprits animaux " of Descartes and Ixsibnitz, 
which continue to play so great a part even in Locke. The universal 
presence of Pneuma was confirmed by observation. A certain 
warmth, akin to the vital heat of organic being, seems to be found 
in inorganic nature : vapours from the earth, hoc springs, sparks from 
the flint, were claimed as the last remnant of Pneuma not yet- utterly 
slackened and cold. They appealed also to the velocity and dilata- 
tion of aeriform bodies, to whirlwinds and inflated balloons. The 
Logos is quick, and powerful, and shart^cr than any two-edged 
sword, piercing even to the dividing asunder of the joints and marrow. 
Tension itself Cleanthes defined as a fiery stroke {^Kriyh wuph): 
in ills hymn to Zeus lightning is the symbol of divine activity. 
Take the fundamental properties of body — extension and resistance. 
The former results from distance; but distances, or dimensions, 
are straight lines, *,«. lines of greatest tension (tis &Kpov rmfiivyi). 
Tension produce.^ dilatation, or increase in distance. Resistance, 
again, is explained by cohesion, which impUos binding force. Again, 
the primary substance lias rectilinear motion in two directions, back- 
wards and forwards, at once a condensation, which produces cohesion 
and substance, and a dilatation, the cau.se of extension and qualities. 
How near this comes to the scientific truth of attraction and repul- 
sion need hardily be noted. From the astronomers the Stoics 
borrowed tlicir picture of the universe — a plenum in the form of a 
series of layers or concentric rings, first the elements, then the I 
planetary and stellar spheres, massed round tlio earth as centre — ^a 
picture which dominated the imagination of men fsom the days of 
Eudoxus down to those of Dante or even Copernicus. As to the 
physical constitution of bodies, they were content to r^roduce the 
Peripatetic doctrine with slight modifications in detail, of hardly 
any importance when compared witli the change of spirit in the 
doctrine taught. But they rarely prosecuted researches in physics 
or astronomy, and the newly created sciences of biology and compaza- 
tive anatomy received no adequate recognition from them. 

If, however, in the science of nature the Stoics can lay claim 
to no striking originality, the case is different when we come 
to the science of man. In the rational creatures — 
PBychoJogy. gods— Pneuma is manifested in a 

high degree of purity and ' intensity as an emanation from 
the world-soul, itself an emanation from the primary sub- 
stance of purest ether — a spark of the celestial foe, or, 
more accurately, fiery breath, which is a mean between foe 
and air, characterized by vital warmth more than by dryness. 
The physical basis of Stoic psychology deserves the dosest 
attention. On the one hand, soul is corporeal, else it would have 
no real existence, would be incapable of extension in three 
dimensions (and therefore of equable diffusion all oyer the body), 
incapable of the body together, as the Stoics contended 
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that it does, herein presentmg a sharp contrast to the Epicurean 
tenet that it is the body wmch confines and shelters the light 
vagrant atoms of soul. On the other hand, this corporeal thing 
is veritably and identically reason, mind, and ruling principle 
(X<^o5, vous, ^BfioviKov)'} in virtue of its divine origin Cleanthes 
can say to Zeus, “ We too are thy offspring/* and a Seneca can 
calmly insist that, if man and God are not on perfect equality, 
the superiority rests rather on our side. What God is for the 
world that the soul is for man. The Cosmos must be conceived 
as a single whole, its variety being referred to varying .stages 
of condensation in Pneuma. So, too, the human soul must 
possess absolute simplicity, its varying functions being con- 
ditioned by the degrees or species of its tension. It follows 
that of “ parts ** of the soul, as previous thinkers imagined, 
there can be no question; all that can consistently be maintained 
is that from the centre of the body — ^the heart — seven distinct 
air-currents are discharged to various organs, which are so 
many modes of the one soul’s activity.^ The ethical consequences 
of this position will be seen at a later stage. With this psy- 
chology is intimately connected the Stoic theory 
of knowledge. From the unity of soul it follows 
that all psychical processes — sensation, assent, 
impulse — proceed from reason, the ruling part; that is to 
say, there is no strife or division : the one rational soul alone 
has sensations, assents to judgments, is impelled towards 
objects of desire just as much as it thinks or reasons.,. Not 
that all tl^cse powers at once reach full maturity. The soul 
at first is void of content; in the embryo it has not developed 
beyond the nutritive principle of a plant (<^v<ns) : at birth 
the “ ruling part ” is a blank tablet, ^though ready prepared 
to receive writing. This excludes all possibility of innate ideas 
or any faculty akin to intuitive reason. The source of all our 
knowledge is experience and discursive thought, which manipu- 
lates the materials of sense. Our ideas are copied from stored- 
up sensations. No other theory was possible upon the 
foundation of the Stoic physics. 

Note the parallel between the macrocosm and the microcosm. 
The soul of the world fills and penetrates it : in like manner the 
human soul pervades and breathes through all tlie body, informing 
and guiding it, stamping the man with his essential cnaracter ol 
rational. There is in bow alike a ruling part, though this is situate 
in the human heart at the centre — not in the brain, as the analogy 
of the celestial ether would suggest. Finally, the same cause, a 
relaxation of tension, accounts for sleep, decay and death of man and 
for the dissolution of the world; after death the disembodied soul 
can only maintain its separate existence, even for a limited time, 
by mounting to that region of the universe which is akin to its nature. 
It was a moot point whether all souls so survive, as Cleanthes 
thought, or the souls of the wise and good alone, which was the 
opinion of Chrysippus; in any case, sooner or later individual souls 
are merged in the soul of the universe, from which they proceeded. 
The relation of the soul of the universe to God is quite clear : it 
is an inherent property, a mode of His activity, an effluence or 
emanation from the fiery etlier which surrounds the universe, 
penetrating and permeatm^ it. A Stoic might consistently main- 
tain that World-boul, Providence, Destiny and Germinal Reason 
are not mere synonyms, for they express different aspects of God, 
different relations of God to tilings. Wo find ourselves on the verge 
of a system of abstractions, or attributes turned into entities/’ 
as barren as any excogitated in medieval times. In a certain 
sense. Scholasticism began with ChrysippuB. To postulate different 
substances as underlying the different forces of nature would have 
been to surrondor the fundamental thought of the system. Wlmt 
really is — ^tho Pneuma — neither increases nor diminishes; but its 
modes of working, its different currents, can be conveniently 
distinguished and enumerated as evidence of so many distinct 
attributes. 

One inevitable consequence of materialism is that subject and 
object can no longer be regarded as one in the act of perception, as 
Plato and Aristotle tended to assume, however imper- 
fectly the assumption was carried out. The presump- 
tion of some merely external connexion, as between any pther 
two corporeal things, is alone admissible, and some form of the 

^ Theee derivative powers include the five senses, speech and the 
reproductive faculty, and they bear to the soul the relation Of 
qualities to a substance. The ingenious essav of Mr |t. D. Archer 
Hind on the Platonic psycholo^ {Joutn. of rkil, k. kzo) aims at 
estal^ishiiig a parallef unlficanon on foe spiritualistic side; Ci* 
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roprcscxLtitivo hypothesis easily calkd in to account for 

perception. The Stoics cxplaiiicid it as a transmission of tlie per- 
ceived quahty of the object, bv means of the sense organ, into the 
percipient's mind, fhd quality transmitted apt>caring as a disturb- 
ance *or impression upon the corporeal surface of that " tliinking 
thing/’ the soul Sight is taken as tlic typical sense. A conical 
pencil of rays diverges from the pupil of the eye, so that its base 
covers the object seen. In sensation a presentation is conveyed, 
by an air-enrront, from tho sense organ, here the eye, to the mind, 
i.c, the soul’s “ ruliiTff part ** in the breast; the pnwentatiem, besides 
attesting its own existence, gives furtlier information of its object — 
visible colour or size, or whatever be the quality in the thing seen. 
That Zeno and Cleanthes crudely compared this presentation to 
the impression which a seal bears upon wax, W'ifh protubts-anccs 
and indentationB, while Chrysippus more prudently deterredned it 
vaguely hr an occult modilication or " mode ” of mind, is an inlerf^st- 
ing bui not intrinsically iiniiortant detail. But the mind is no more 
passive recipient of impressions from without, in the view of the 
Stoics. Their analysis of sensation supposes it to react, by a 
variation in tension, against the current from the sense-organ; 
and this is the nund’s assent or dissent, which is inseparable from 
the sense presentation. The cojitents of experience are not all 
alike true or valid: hallucination is possible; here the Stoi(‘.s join 
issue with Epicurus. It is necessary, therefore, that assent should 
not be givcm indiscriminately; we must determine a criterion of 
truth, a special formal test wdioreby reason may rocognizc the 
merely plausible and hold fast the true. In an earlier age such 
an inejuiry would have seemed supoi-fluons. To Plato and Aristotle 
tho nature and operation of thought and reason constitute a suHi- 
cieiit criterion. Since their day not only had tho opposition between 
sense and reason broken down, but the reasoiK^d scqiticism ot 
Pyrrho and Arcesilaus had made the iiriposstbility of attaining 
truth the primary condition of W'oll-boing. Yet the standard which 
ultimately found acceptance in the Stoic school was not init forward, 
in that form, by its founder. Zeno, wc have reason to believe, 
adopted tlic Cynic Logos fur his guidance to truth as wadi to 
morality. As a di.sciple of tlie Cynics he must have started with a 
theory of knowledge somewhat like tliat devolojicd in the third part 
of Plato’s Theactetus (zot C seq.) --tliat simple ideas arc given by 
sense, w’hci’eaa “ opinion,” w'hich is a complex of simple ideas, only 
becomes knowledge wlien joined with Logos. We may further 
suppose that the more obvious of Plato’s objections had led to the 
correction of ” reason ” into ” nght reason.^’ However that may 
be, it is certain from Aristotle {Nic. Eth, vi. 13, ii4^b, Ty) that virtue 
w’as defined as a ” habit ” in accordance wdtli right reason, and 
from Diog. Lacr, vii. 54 that the earlier Stoics made ri^ht rea.son 
the standard of truth. The law' which regulates oiir action is thus 
the ultimate criterion of W'hat wc kuow— practical knowdedge being 
understood to be of paramount importance. But tliis criterion 
was open to the persistent attacks of Epicureans and Academics, 
who made clear (i) that reason is dfqicndent upon, if not derived 
from, sense, and (2) that the utterances of reason lack consistency. 
Chrysippus, therefore, conceded something to his opponents when 
he substituted for the I^gos the new standards ^ sensation {aMnfftf) 
and general conception {rpdKrppis = anticipation, t.e. the generic 
type formed in the mind unconsciously and spontaneously). At the 
same time he was more clearly defining and safeguarding liis jirede- 
<:cssors' position. For reason is consistent in the gciicj'al conceptions 
wherein all men agree, bcoaiTSc In all alike tlioy are of spontaneous 
growth. Nor w'as the term sensation sufficiently definite. The 
same Chrysippus fixed upon a certain cliaractcristic 
presentations, which he denoted by the much 
Truth. disputea term ” apprehensive ” ^vracrU), 

Provided the sense orcan and the mind be healthy, provided an 
external object be really seen or heard, the presentation, in virtue 
of its clearness and distinctness, has the power to extort tho assent 
which it always lies hi our power to give or to withhold. 

Formerly this technical phrase was explained to mean “the 
percepthm which irresistibly compels the subject to assent to it 
as true.” But thiSj though apparently supported by Scxtns Empiri- 
cus {Adv. Math. vii. 257), iA quite erroneous; for the presentation 
is called KeertOoftriVi as well as KaruKtimuc^ ^avratrla, so that beyond 
an doubt it is something which the jpercmicut subject gra^s, 
and not that which grasra or “ lays hold of “^the percipient. Nor, 
again, is it wholly satii^ctoTy to explain KcirakiiimKfi as virtually 
passive, apprehensible," like its opposite hKatdXTjtrtost lor we 
find hvrtk.riimK^ vwv ^ 0 K€ifi 4 yuv used as an alternative phrase 
(ibid. vii. ($48). It would seem tiiatthe perception intended to con- 
stitute the standard of truth is one which, by producing a mental 
. counterpart of a really extstent ea^tetnal thing, enables the percipient, 
in the very act of sense, to “ lay hdd of “ or apprehend an object 
in virtue of the presenlatiest or sense impression of it excited in his 
own mind. The reality of the external object k a necessary condi- 
tion, to exclude hanucinaiion8<of the scsisea; the exs^tcocreBpondcnce 
between the external obyect and the internai pCrcqpiui also nooessary , 
but naturally hard to secure, for how can we compare the two ? 
The external object is known only in However, tlie 

younger Stoim endeavouredj^ thaassaiutB of their possirtent 
critic Cameades by suggesting* various modes of testh^ a- singk 


presentation, to* see wliether it were consistent with others, espectaMy 
such as occurred in groups, &c.; jndf;ed, some went so far as to add 
to the definition ” coming from a real object and exactly correspond- 
ing witli it ” the clause ” provided it encounter no obstacle.’’ 

The same criterion was available for knowledge derived more 
directly fi'om the intellect like all materialistic the Stoics con 
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only distinguisli the sensible from ilie mieUtgfble as 
thinking when the external object is present {uhedynerSat) 
and tlunking when it is absent {iyveeir). The product 
of the latter kind includes memory (though tl^ is, upon a 
strict analysis, something intermediated and conceptions or general 
notions, under which were confusedly clasfle<l the jiroducts of 
the imagmati\'e faculty. 'Ihe work of the mind is seen fir^ in 
” asBcni if to a true presentation tlie result is ” simple apprenen- 
siou ” {Hardkri^fis : tlws stands in close relation to the Karakn^rucii 
ifMVTauria, Of wliich it is the n(x:essary complement) ; if to a false or 
iinapiirolionBivt: yxesentalion, the re^sult is “opinion ” {h 4 ^a), always 
deprecated as akin to error and ignorance, unworthy of a wise man. 
I'hcHc processes are conceivable only as “ modes ” of mind, changes 
in tlie soul's substance, and the same is true ot tlie higher conceptions, 
the products of generalization. But tlie Stoics were not slow to 
exalt tlie part of reason, which seizes upon tlie generic qualities, 
Uic essential nature of things. Where sense and reason conflict, 
it is the latter tJiat must ch'cide. One isolated ” apprelionsiou,” 
however firm its grasp, does not constitute knowledge or bcitnce 
(^wKTT^/ur?) ; it must be of tl»e firmest, such as reason cannot sliake, 
and, further, it must be worked into a system of such ajiprehen&ions 
wliich can only be by the mind's exercising the “ habit ” (e{<s) of 
attaining truth by continuous tension. Here the work of reason 
is assimilated to the force w'hicli binds togetiier tiie parts of an 
iuoi’giuiic Ixidy and resists their separation. There is iiotiiing more 
in the order of the mii\'eise than extended mobile bodies and forces 
in tension in these bodies. So, too, in tlie order of knowledge there 
i.s no tiling but sense and the force ot reason maintamiug its tension 
and connecting sensations and ideas in their proper .sequence. Zeno 
compared sensation to the outstretciied hand, flat and open; bending 
the lingers was assent; the clenched fist was “ simple apprehension,” 
the mental grasp of an object; knowledge was the clenched fist 
tightly held m the other hand. The illustration is valuable for the 
light it throws on the essential unity of diverse intellectual operations 
as well as for enforcing once more the Stoic doctrine that different 



sort of touch by which the ethereal Fneuma which is the soul's 
substance recognizes and measures tension. 

With this exposition we have already invaded the province of 
logic. To this the bioics assigned a miscellany of studies— rhetoric, 
di^cctic, including gramntar, in addition to formal toric. 
logic— to all of which theii' industry made contributions. ^ 

Some of Iheii' innovations in grammatical terminology have lasted 
until now : we still speak of oblique cases, genitive, (lutive, ‘accusa- 
tive, of veibs active {opBd), passive (wirTta), neuter (ovUrepn), by the 
names they gave. Their corrections and fancied improvements of 
the Ai'istotelian logic are mostly useless and pedantic. Judgm^t 
{d^lupka) they defined as a complete idea capable of expressnm in 
language {\91crby avrorexes), and to distinguish it from other 
enunciations, as a wish or a command, they added *' wliich is either 
true or false. ' ’ From simple j udgments they proceeded to compouad 
judgments, and declared the iiypothetical syllogism to be the normal 
type of reason, 01 winch the categorical syllogism is an abbreviatiem. 
Perliaps it is worth while to quote their treatment of the categories 
Aristotle made ten, all co-ordinate, to serve as ” heads of predica- 
tion ” under wliich to collect distinct scraps of information respecting 
a subject, probably a man. For thit the Stoics substitvtw four 
summa genera, all subordinate, so that each im turn is zoorQ preci^ly 
determined by the next. They ore Something, or Beiaiig, detcraiuared 
as (i) substance or subject matter, (2) essential quality, t.e. suibslaitce 
qualified, (3) mode or chance attribute, f.s. qumified subetance in a 
certain condition (xw* Uxor), and, lastly, (4) relation or relative 
mode (in full ooibv tpds r< rms fx^y)> The real with 

which the school prosecuted lo^cal inquiries had one practical 
result — ^they could use to perfection the unrivalled weajion of an- 
alysis. Its chiei employment was to lay tilings bare and server them 
from their surrouiidmgs, in order that they s^ht be contemplated 
in their simplicity, with rigid exactness, as objects of thought, 
apart from the illusion and exaggeration that attends them when 
presented to sens© and imaginatiofl. The vory perfection and 
prcciskm of this method constantly tempted the Utea: Stoics to 
abuse h for the systematic depreciation of tlic objects analysed. 

The etliical theory of the Stoics stands in the closest connexion 
with their physics, psychology and cosmology. A crlticail acceuirt 
of it whl be found in the article Ethics. It may ^ 

Ixriefly summariEed here. Socrates had rig^ly said 
tk^ Virtue is Kaowledgfy but he had not d^xutely shown in what 
this knowledge consists, nor had his immediate successors, mo 
Cynics, made any serious attempt to solve the difficulty. The 
net «nty drew an elaborete sehme of duties, but also 
ayumfaed&ir timary m ajsaciailam, tflaat twrefsod M t s 


SFOKS 


9+7 


U«B in the knowledge of nartuce and ie obtained by the extroiee o£ 
Reason. The most elementary part of nature is pure ether, which 
is possessed of divine reaeon. ^ This Reason even non-rational 
nan unconsciously manifests in his meclianical or instinctive actions 
which tend to the preservation of himself. The truly wise man 
will therefore livo as much as possible in conformity with nature, 
(/>. nature uncoirupled by the errors of society), and, though as 
iin individual and part of the whole not master of his fate, will yet 
lia\'e self-control even in the midst of misforUme and i>ain. All 
evil passion is due to erroneous judRment and morbid conditions 
of mind which may be divided into clxronlc ailments {votrijfkwrt) 
and infirmities (dippwflrWj/iaTai), i>. into permanent or temporary 
disoi^crs. In contrast to the Cyrcaaics and the Epicureans, the 
Stoics denied that pleasure is actually or ought to be tlu* object o£ 
human activity. Tlie non-rational man aims at self-pfcscrva- 
tion, and the wise man will imitate him deliberately, and when he 
fails he will suffer with equanimity. To him the so-cat^ “ goods " 
(e./D. health, wealth, &c.) are “ iiidifforout " (aSia(t>of>tt) ; wnce he must 
live, he will exercise lua reasoning faculty upon them, and will 
regard some as “preferred" {vporiyfii^vo) and others as to Vie ‘'rejected" 
(affoTrpo7j>/x<i'a), but ho will not regard either class as possessed of 
an intrinsic value. The end oi action is, therefore, a harmonious 
consistent life “ according to natuvo " and (cf. lleracUtus) an ordered 
unity oi action. Virtue is its own good; the highest exercise of 
reason is its own perfection. It follows (i) that pleasure, being 
quite outside the pale is not the object but merely an hriyhpyifxa, 
(accompaniment) of virtuous action, and (2) that tVicrc is, within 
the circle of \drtuc, no degree. An action is simply virtuous or 
not ; it cannot be more or less virtuous. The result ol this theory of 
ctVu^'s is of great value as emphasizing the importance of a sys- 
tematic view of conduct, but it lailn to resolve 8 atisf.actorily the great 
Socratic paradox that evil is the result of ignorance. For even 
though they attempt to substantiate the iilca oJ loaponsibility by 
maintaining tlial ignorance is voluntary, they cannot imd any luiswcr j 
to llic question uluLhor some iikm may not be without the caiiacity 
to choose learning (but see Ethics : History : Stoics), 

In their view of man’s social relations the Stoics are greatly 
in advance of preceding schools. Wc saw that virtue is a law 
which governs the universe : that which Reason 
^%7aat8tti ordain must he accepted as binding upon 

po aa Bm» particle of reason which is in each one of us. 
Human law comes into existence when men recognize this 
obligation; justice is therefore natural and not something 
merely conventional. The opposite tendencies, to allow to 
the individual responsibility and freedom, and to demand 
of him obedience to law, are both features of the system; but 
in virtue even of the freedom which belongs to him qua ratio^I, 
he must recognize the society of rational beings oi which he is a 
member, and subordinate his own ends to the ends and needs 
of this society. Those who own one law are citizens of one 
state, tlie city of Zeus, in whic h men and gods have tiieir dwell- 
ing. In tliat city all is orda ned by reason working intelligently, 
and tlie members exist for the sake of one another; there is an 
intimate connexion (cru^7ru6>cui) between them which makes 
all the wise and virtuous friends, even if personally unknown, 
and leads them to contribute to one another’s good. Their 
intercourse should find expression in justice, in friendship, in 
family and political life. But practically the Stoic philosopher 
always had some good excuse for withdrawing from the narrow 
political life of the city in which he found himself. The cir- 
cumstances of the time, such as the decay of Greek city-life, 
the foundation of large territorial states under absolute Greek 
rulers which followed upon Alexander’s conquests, and after- 
wards the rise of the world-empire of Rome, aided to develop 
the leading idea of Zeno’s Republic. There he had antioipated 
a slate without family life, without Inw courts or coins, without 
schools or temples, in which air differences of nationality would 
be merged in the common brotherhood of man. This cos- 
mopolitan citizeoship remained all through a distkictive Stoic 
dogma; when* first announced it must have had a powedul 
influence upon the minds of men, diverting them &om the 
distractions of almost parochial politics to a boundkis vbta. 
There was, then, no longer any mfference between Greek and 
barbarian, between male and fexoaJe, bond and free. All are 
members of one body as partaking in reaeoDuall are cKfually man* 
Not that this led to any movenlent for the abolition of ekvery# 
For the Stoks attatked> buti slight importme tooxtemal oivr 
cumBtanoas,, tto wiaa.waii iasttnUy. tft]oc^.ahd>iaU tha 


unwise are slaves. Yet, they accepted elavory as a per* 
manent institution, philosophers as wide apart as- Chryjnppus 
and Seneca sought to mitigatse its evils in practice, and urged 
upon masters humanity in the treatment of their 6laveB+ 

The religious problem had peculiar interest for the bchod 
which discerned God everywhere as the ruler and upholder, 
and at llie same time the law, of the world that 
He had evolved from Himself . The physical ground- 
work lends a religious sanction to all moral duties, and 
Oeanthes’s noble hymn is evidence how far a system of natural 
religion coiild go in providing satisfaction for the cravings oi 
the religious temper : — 

" Most glorious of iimnorlals, O Zeus of many names, Blmighty 
and overlabtiiig, sovereign of nature, directing all in accordance 
with law, thee ii: is lilting that all mortals bhoulcl address, . . . Thee 
all this universe, as' it rolls circling round the earth, cbe3rB whereflo- 
over thou dost guide, and f^liully owns thy sway. Such a minister 
thou holdesl in thy invincible hands — the two-edged, fiery, over- 
living tliundorboU, under whose stroke all ni-ilnre shudders. No 
work upon eiirth is wrought apart' from thee, lord, nor through the 
divine ethereal sphere, nor upon the sea; save only wliatsoeviar 
deeds wicked men do in their own foolishness. Nay, thou knowest 
how to nuike even the rough smooth, and to bring order out of 
disorder; and things not friendly are friendly in thy sight. For 
so hast thou fitted alj things together, the good with the ovil, that 
there might be one eternal law over all. . . . Deliver men from 
fell ignorance. Banish it, father, from tluir soul, and grant th^ 
to obtain wisdom, whereon relying thou rules! all thingsj^with 
justice." — 

'I'o the orthodox tlieology of Greece and Rome system 
stood in a twofold relation, as criticism and rationalism. That 
the popular religion contained gro.'JB errors hardly needed to be 
pointed out. The forms of worship were known to be trivial 
I or mischievous, the myths unwortliy or immoral. But Zeno 
declurt:d images, shrina^, temples, sacrifices, prayers and 
worship to be of no avail. A really tu:ceptable pra 3 xr, he taught, 
can only have reference to a virtuous and devout mind : God 
is best worshipp;d in the shrine of the heart by the desire to 
know and oljcy Him. At the same time the Stoias felt at 
liberty to defend and uphold the truth in polytheism. Not 
only is the primitive substance God, the one supreme being, 
but divinity must be ascribed to His manifestations— to the 
heavenly bodies, which are conceived, like Plato’s created 
gods, as the highest of rational beings,, to the forces of natoc, 
even to deified men; and tlius the world was peopled with 
divine agencies. Moreover,, the myths were rationalized and 
allegorized, which was not in either case an original .procedure* 
The search for a deeper hidden meaning beside the literal one 
had l.)ecn begun by Democritus, Empedocles, the Sophists 
and the Cynics. It remained for Zeno to carry this to a much 
greater extent and to seek out or invent “ natural principles ” 
(Aoyot <l>v(TLKu{) and moral ideas in all the legends and m the 
poetry of Homer and Hesiod. In this sense he was the 
pattern if not thi “ fatlrcr ” of all such as allegorize and re- 
concile, Etymology was pressed into the service, and the 
wildest conjectures as to the meaning of names did duty as a 
basis for m^^thological explanations* The two favourite Stok 
heroes were Hercules and Ulysses, and nearly every ^ne in 
their advtmtures was made to dist^se some moral significance. 
Lastly, the practice of' divination and the consul- 
tation of orades afforded a means of communication 
between God and marvi — a concession to popular beliefs 
wluch may be explained when, we reflwt that to the faithr 
ful divination was something as essential as confessioii and 
spiritual direction to a devout Catholic now, or the study and 
interpretation of Scripture texts to a Erotesta*^^ Chrysipipus 
did to best to reconttle the supewtitioi^ with his own rational 
doctriine of strict cauBation. Omens and portents> he esqplainad, 
ure the Aatural aymptoma of certain occurrences. There, must 
be .CounlleM indications of the course of. Providence,, for ^ 
moats part unobserved, the meaning of only a lew having 
besotte known to men. iHift cipponents arguedy " ev^ts 
are lerwdained* dwrinatioft.is aupittfluous l’.j bp tiepM ^ 
bothi<divfiuktiofi>aind bebamur tmdea tbo waraw* 
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it afEords are included in the chain of causation. Even here^ 
however, the bent of the system is apparent. They were at 
pains to insist upon purity of heart and life as an indispensable 
condition for sucojss in prophesying and to enlist piety in the 
service of morality. 

When Chrysippus died ( 01 . 143 *>= 208-204 B.c.) the structure 
of Stoic doctrine was complete. With the Middle Stoa we 
enter upon a period at first of comparative inaction, 
afterwards of internal reform. Chrysippus’s im- 
mediate successors were Zeno of Tarsus, Diogenes of 
Seleucia (often called the Babylonian) and Antipiiter of Tarsus, 
men of no originality, though not without ability; the two last- 
named, however, had all their energies taxed to sustain the 
conflict with Cameades {q.v.). This was the most formidable 
assault the school ever encountered; that it survived was due 
more to the foresight and elaborate precautions of Chrysippus 
than to any efforts of that “ pen-doughty ” pamphleteer. 
Antipater (KaXa/xo^Sdas), who shrank from opposing himself in 
person to the eloquence of Cameades. The subsequent history 
testified to the importance of this controversy. The special 
objects of attack were the Stoic theory of knowledge, their 
theology and their ethics. 7 'he physical basis of the system 
remained unchanged but neglected; all creative force or even 
original research in the departments of physics and metaphysics 
vanished. Yet problems of interest b«iring upon psychology' 
and natural theology continued to be discussed. Thus the 
cycles of the world’s existence, and the universal conflagration 
which terminates each of them, excited some doubt. Diogenes of 
Seleucia is said to have wavered in his belief at last; liocthus, 
one of his pupils, flatly denied it. He regarded the Deity as 
the guide and upholder of the world, watching over it from 
the outside, not as the immanent soul within it, for according 
to him the world was as soulless as a plant. We have here a 
compromise between Zeno’s and Aristotle’s doctrines. But 
in the end the universal conflagration was handed down without 
question as an article of belief. It is clear that the activity 
of these teachers was chiefly directed to ethics : they elaborated 
fresh definitions of the chief good, designed either to make yet 
clearer the sense of the formulas of Chrysippus or else to meet 
the more urgent objections of the New Academy. Carneades 
had emphasized one striking apparent iticonsistency : it had 
been laid down that to choose what is natural is man’s highest 
good, and yet the things chosen, the “ first objects according to 
nature,” had no place amongst goods. Antipater may have 
met this by distinguishing ” the attainment ” of primary natural 
ends from the activity directed to their attainment (Pint. 
De Comm. Not. 27, 14, p. 1072 F); but, earlier still, Diogenes 
had put forward his gloss, viz. ” The end is to calculate rightly 
in the selection and rejection of things according to nature.” 
Archedemus, a contemporary of Diogenes, put this in plainer 
terms still : ” The end is to live in the performance of all fitting 
actions ” (iravra ra KaSi^Kovra tTrireXovyras Irjv).' Now it is 
highly improbable that the earlier Stoics%ould have sanctioned 
such interpretations of their dogmas. 'Hie mere performance 
of relative or imperfect duties, they would have said, is some- 
thing neither good nor evil; the essential constituent of human 
good is ignored. And similar criticism is actually passed by 
Posidonius : “ This is not the end, but only its necessary con- 
comitant; such a mode of expression may be useful for the 
refutation of objections put forward by the Sophists ” (Car- 
neades and the New Academy ?), “ but it contains nothing 
of morality or well-being” (Galen, De Plac. Hipp. et Plat. 
p. 470 K). There is every ground, then, for concluding that we 
have here one concession extorted by the assaults of Cameades. 
For a similar compromise there is express testimony : ” good 
repute ” (t^fia) had been regarded as a thing wholly indiffer- 
ent in the school down to and including Diogenes, i^itipater 
was forced to assign to it ” positive value,” and to give it a place 
amongst ” things preferred ” (Cic. De fin. iii. 57). These 
modifications were retained by Antipater’s successors. Hence 
come the increased importance and fuller treatment which 
from thb'time forward fall to the lot of the ** external dutks ” 


(Ka^Korra). The rigour and consistency of the older system 
became sensibly modified. 

To this result another important factor contributed. In all 
that the older Stoics taught there breathes that enthusiasm 
for righteousness in which lias been traced the 
earnestness of the Semitic spirit; but nothing ^ 
presents more forcibly the pitch of their moral idealism than 
the doctrine of the Wise Man. All mankind fall into two 
classes — the wise or virtuous, the unwise or wicked — the dis- 
tinction being absolute. He who possesses virtue possesses it 
whole and entire; he who lacks it lacks it altogether. Td be 
but a hand’s-breadth below the surface of the sea ensures drown- 
ing as infallibly as to be five hundred fathoms deep. Now the 
wise man is drawn as perfect. All he does is right, all his opinions 
are true; he alone is free, rich, beautiful, skilled to govern, 
capable of giving or receiving a benefit. And his happiness, 
since length of time cannot increase it, falls in nothing short of 
that of Zeus. In contrast with all this, we have a picture of 
universal depravity. Now, who could claim to have attained 
to the sage’s wisdom ? Doubtless, at the first founding of the 
school Zeno himself and Zeno’s pupils were inspired with this 
hope; they emulated the Cynics Antisthenes and Diogenes, who 
never shrank out of modesty from the name and its responsi- 
bilities. But the development of the system led them gradually 
and reluctantly to renounce this hope as they came to realize 
the arduous conditions involved. Zeno indeed could hardly 
have been denied the title conferred upon Epicurus. Cleanthes, 
the “second Hercules,” held it possible for man to attain to virtue. 
From anecdotes recorded of the tricks played upon Aristo and 
Sphaerus (Diog. Laer. vii. 162, 117) it may be inlcrred that the 
former deemed himself infallible in his opinions, i.e. set up for a 
sage; Persaeus himself, who had exposed the pretensions of 
Aristo, is twitted wth having failed to conform with the perfect 
generalship which was one trait of the wise man when he 
allowed the citadel of Corinth to be taken by Aratus (A then. iv. 
102 D). The trait of infallibility especially proved hard to 
establish when successive heads of the school seriously differed 
in their doctrine. The prospect became daily more distant, 
and at length faded away. Chrysippus declined to call himself 
or any of his contemporaries a sage. One or two such man ifesta- 
tions there may have been — Socrates and Diogenes ? — ^but the 
wise man was rarer, he thought, than the phoenix. If his 
successors allowed one or two more exceptions, to Diogenes of 
Seleucia at any rate the sage was an unrealized ideal, as we learn 
from Plutarch (De comm. not. 33, 1076 B), who does not fail 
to seize upon this extreme view. Posidonius left even Socrates, 
Diogenes and Antisthenes in the state of progress towards virtue. 
Although there was in the end a reaction from this ModittcM- 
extreme, yet it is impossible to mistake the bearing ttoam la 
of all this upon a practical system of morals. So Practie*. 
long as dialectic subtleties and exciting polemics afforded 
food for the intellect, the gulf between theory and practice 
might be ignored. But once let this system be presented to 
men in earnest about right living, and eager to profit by what 
they ore taught, and an ethical reform is inevitable. Conduct 
for us will be separated from conduct for the sage. We shall be 
told not aVays to imitate him. There will be a new law, dwell- 
ing specially upon the “ external duties ” required of all men, 
wise or unwise ; and even the sufficiency of virtue for our happi- 
ness may be questioned. The introducer and expositor of such 
a twofold morality was a remarkable man. Born at Rhodes 
c. 185 B.C., a citizen of the most flourishing of Greek states and 
almost the only one which yet retained vigour and^ freedom, 
Panaetius lived for years in the house of Scipio Africanuc 
the younger at Rome, accompanied him on embassies and cam- 
paigns, and was perhaps the first Greek who in a private capacity 
had any insight into the working of the Roman state or the 
character of its citizens. Later m life, as head of the Stoic 
school at Athens, he achieved a reputation second only to that 
of Chrysippus. He is the earliest Stoic author from whom 
we have, even indirectly, any considerable piece of work, 
as bodu in and ii. of the De eifflcUs tie K in Ciom’s 
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fashion, of Panactius “.Upon External Duty” (irepl tov 

KaOnljKovro^). 

The introduction of Stoicism at Rome was the most momen- 
tous of the many changes that it saw. After the first sharp 
collftion with the jealousy of the national authorities 
found a ready acceptance, and made rapid progress 
amongst the noblest families. It has been well said 
that the old heroes of the republic were unconscious Stoics, 
fitted by their narrowness, their stem simplicity and devotion 
to duty for the almost Semitic earnestness of the new doctrine. 
In Greece its insensibility to art and the cultivation of life was 
a fatal defect; not so with the shrewd men of the world, desirous 
of qualifying as advocates or jurists. It supplied them with an 
incentive to scientific research in archaeology and grammar; it 
penetrated jurisprudence until the belief in the ultimate identity 
of the jus gentium with the law of nature modified the praetor^s 
edicts for centuries. Even to the prosaic religion of old Rome, 
with its narrow original conception and multitude of burden- 
some rites, it became in some sort a support. Scaevola, following 
Panaetius, explained that the prudence of statesmen had estab- 
lished this public institution in the service of order midway 
between the errors of popular superstition and the barren truths 
of enlightened philosophy. Soon the influence of the pupils 
reacted upon the doctrines taught. Of speculative interest the 
ordinary Roman had as little as may be ; for abstract discussion 
and controversy he cared nothing. Indifferent to the scientific 
basis or logical development of doctrines, he selected from 
various writers and from different schools what he found most 
serviceable. All had to be simplified and disengaged from 
technical subtleties. To attract his Roman pupils Panaetius 
would naturally choose simple topics susceptible 
PaameHuB. rhetorical treatment or of application to indi- 
vidual details. He was the representative, not merely 
of Stoicism, but of Greece and Greek literature, and would 
feel pride in introducing its greatest masterpieces : amongst 
all that he studied, he valued most the writings of Plato. He 
admired the classic style, the exquisite purity of language, the 
flights of imagination, but he admired above all the philosophy. 
He marks a reaction of the genuine Hellenic spirit against the | 
narrow austerity of the first Stoics. Zeno and Chrysippus 
had introduced a repellent technical terminology; their writings 
lacked every grace of style. With Panactius the Stoa became 
eloquent ; he did his best to improve upon the uncouth words 
in vogue, even at some slight cost of accuracy, e.g, to discard 
vporjyfi^ov for €v)(prj(rT0Vf or else designate it “ so-called good, 
or even simply “ good,” if the context allowed. 

The part Panaetius took in philological and historical studies is 
characteristic of the man. We know much of the results of these 
studies; of his philosophy technically we know very little. He 
wrote only upon ethics, where historical knowledge would be of 
use. Crates of Mallus, one of liis teachers, aimed at fulfilling the 
high functions of a “ critic ’* according to his own definition— tliat 
the critic must acquaint himself with aU rational knowledge. Panae- 
tius was competent to pass judgment upon the critical “divination” 
of an Aristarchus (who was perhaps himself also a Stoic), and took 
an interest in the restoration of Old Attic forms to the text of 
Plato. Just then there had been a movement towards a wider and 
more liberal education, by which even contemporary Epicureans 
were affected. Diogenes the Babylonian had written a treatise 
on language and one entitled The l,aws, Along with grammar, 
which had been a prominent branch of study under Chrysippus, 
philosophy, history, geography, chronology and kindred subjects 
came to l)o recognized as fields of activity no less than philology 
'-roper. It has been recently established that Polybius the historian 
was a Stoic, and it is clear that^he was greatly influenced by the form 
of the system which he learned fo know, in the society of Scipio and 
his friends, from Panaetius.^ Nor is it improbable that works of 
the latter served Cicero as the originals of his De repumca and Df 
legibusJ^ Thus the gulf between Stoicism and the later ^mes, 
who were persistently hostile to culture, could not fail to be widened. 


1 Hirzel, Untersuch. ii. 841 seq. Polybius's rejection of divina- 
tion is decisive. See, e.g, his ejrolanation upon natural causes of 
Scipio the Elder's cwturo of Iffew.Carthage, “by the aid of K^vtuae," 
X. II (cf. X. a). Voigt holds .that xn vi. 5, i, rwp Mpo*f rSv 
is an alldsion to Panaetius. 
s This at least, is maintained by Schmeket 


A wave of eclecticism passed ov^ji* all the Greek Schools in the ist 
century s.c. Platonism and scepticism liad left undoubted traces 
upon the doctrine of such a reformer as I’onaetius. He neimeilalam 
had doubts about a general conflagration ; possibly (he 
thought! Aristotle was right in affirming the eternity of the present 
order ot the world. He doubted the entire system of divmation. 
On these points his disciples Posidonius and Hccato seem to have 
reverted to orthodoxy. But in ethics his innovations were more 
suggestive and fertile. He separated wisdom as a theoretic virtue 
from the other three which no called practical. Hccato slightly 
modified this : showing that precepts {eBvphfMru] are needed for 
justice and temperance also, he made them scientinc virtues, reserv- 
ing for his second class tlxe unscientific virtue kpvril) of 

courage, together with health, strength and such-like “ excellen- 
cies.'* Further, Panaetius had maintained tliat pleasure is not 
altogether a thing indifferent : there is a natural as well as an 
unnatural pleasure. But, if so, it would follow that, since pleasure 
is an emotion, apathy or eradication of all emotions cannot be un- 
conditionally required. The gloss he put upon the definition of the 
end was “a life in accordance with the promptings given us by 
nature *' ; the terms are all used by older Stoics, but the individum 
nature {h(Mv) seems to be empha^/ed. From Posidonius, the last 
representative of a compreliensive study of nature 
and a subtle erudition, it is not surprising that we get 
the following definition : the end is to live in contemplation of the 
reality and order of the universe, promoting it to the best of our 
power, and never led astray by the irrational part of the soul. The 
neterodox phrase with which this definition ends points to innova- 
tions in psychology which were undoubtedly real and important, 
suggesteef by the difficulty of maintaining the essential unity of the 
soul. Panactius had referred two faculties (those of speech and of 
reproduction) to animal impulse and to the vegetative “ n^ure “ 
(AtJo’ij) respectively. Yet the older Stoics held that this was 
enanged to a true soul (rbvx'h) at birth. I^osidonius, unable to 
explain the emotions as “ judgments “ or the effects of judgments, 
postulated, like Plato, an irrational principle (including a concupis- 
i cent and a spirited element) to account for them, although he 
subordinated all these as faculties to the one substance of the soul 
lodged in the heart. This was a serious departure from the principles 
of the system, facilitating a return of later Stoicism to the dualism of 
God and the world, reason and the irrational part in man, which 
Chrysippus had striven to surmount.” 

Yet in the general approximation and fusion of opposing views 
which had set in. the Stoics fared far better than rival schools. 
Their system became best known and most widely used by indi- 
vidual eclectics. All the assaults of the sceptical Academy had 
failed, and within fifty years of the death of Camoades hijs degener- 
ate successors, unable to hold their ground on the question of the 
criterion, had capitulated to the enemy. Antiochus of Ascalon, tito 
professed restorer of the Old Academy, taught a medley of Stoic 
and Peripatetic dogmas, which he boldly asserted Zeno had first 
borrowed from his school. The wide diffusion of Stoic phrasrology 
and Stoic modes of thought may be seen on all hands — ^in the 
language of the Now Testament writers, in the compendious “ his- 
tories of philosophy '' industriously circulated by a host of writers 
about this time (cf. H. Diels, Doxographi graect). 


The writings of the later Stoics have come down to us, if not 
entire, in great part, so that Seneca, Comutus, Persius, Lucan, 
Epictetus, Marcus Aurelius are known at first l t 

They do not profess to give a scientific exposition 5^^ 
of doctrine, and may therefore be dismissed some- 
what briefly (see Epictetus and Marcus Aurelius). We 
learn much more about the Stoic system from the scanty frj^ 
ments of the first founders,^ or even from the epitomes of Dio- 
genes Laertius and Stobaeus, than from these writers. They 
testify to the restriction of philosophy to the practical side, and 
to the mcreasmg tendency, ever since Panaetius, towards a 
relaxation of the rigorous ethical doctrine imd its approximation 
to the form of religious conviction. This finds most marked 
expression in the doctrines of submission to Providence and 
universal philanthropy. Only in this way could they hold their 
ground, however insecurely, in face of the reli^ous reaction of 
the ist century. In passing to Rome, Stoicism quitted Hie 
school for actud life. The ful of the republic was a gain, for it 


” Works of Posidonius and Hecato have served as the basis of 
extant I^tin treatises. Cicero, De divinoHone, perhaps De natura 
deorum, i. U., comes in part ftom Posidonius; Cicero, De finilms, 
iii., and Seneca, De henepciis; i.-iv., from Hecato, who is also ^ 
source of Stobaeus, Bel* eth, ii. no, Cf. H. H. Fowler, PanaeHi et 


Hecatonis fragmenta (Boim, 1885). . . , 

* Cf* C. wachsmuth, udmmeniaHones JL de Zenone CUtensi et 
Cteanthe Assio (Gottingen, 1874), Baguet's Chysippus (Louvain, 
182s) is unfortunately very incomplete. 
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leleased so mudi intellectual activity from civic duties. The life 
and death of Cato fired the imagination of a degenerate age in 
which he stood out both as a Roman and a Stoic. To a long line 
of illustrious successors, men like Thrasea Pactus and Helvidius 
Priscus, Cato bequeathed his resolute opposition to the domi- 
nant power of the times; unsympathetic, impracticable, but 
fearless in demearonr, they were a standing reproach to the 
corruption and tyranny of their age. But when at first, under 
Augustus, tl\e empire restored order, philosophy became bolder 
and addressed every class in society, public lectures and spiritual 
direction being the two forms in which it mainly showed activity. 
Books of direction were written by Sextius in Greek (as after- 
wards by Seneca in Latin), almost the only Roman who hud the 
ambition to found a sect, though in ethics he mainly followed 
Stoicism, His contemporaiy” Papirius Fabianus was the popular 
lecturer of that day, producing a powerful effect by his denun- 
ciations of the manners of the time. Under Tiberius, Sotion and 
Attains were attended by crowds of hearers. In Seneca’s 
time there was a profc'^sor, with few hearers it is true, even in a 
provincial town like Naples. At the same time the antiquarian 
study of Stoic writings went on apScc, especially those of the 
earliest teachers— Zeno and Aristo and Cleanthes. 

Seneca is the most prominent leader in the direction which 
Roman Stoicism now took. His penetrating intellect had 
mastered the subtleties of the .system ol Clirysippu.s, 
StttfiCM, seldom appear in his works, at least without 

apology.- Incidentally we meet there with the doctrine-s of 
Pneuma and of tension, of the corporeal nature of the virtues 
and the affections, and much more to the same effect. But his 
attention is claimed for physics chiefly as a means of elevating 
the mind, and as making known the wisdom of Providence and 
the moral government of the world. To reconcile the ways of 
God to man had been the ambition of Clirysippus, as wc know 
from Plutarch’s rritieism.s. He argued plau.sibly that natural 
evil was a thing indifferent — that even moral evil was required 
in the divine economy as a foil to set off ^cod. The really difficult 
problem why the prosperity of the wicked and the calamity 
of the just were permitted under the divine government he met 
m varbus ways: sometimes he alleged the forgetfulness of 
higher powers; sometimes he fell back upon the necefsity of 
these contrasts and grotesque passtiges in the^ coincdy of human 
life, Sene^'a gives the true Stoic answer in his treatise On 
Providence : the wise man cannot really meet with misfortune; 
all outward calamity is a divine in.strument of training, designed 
to exercise his powers and teach the world the indifference of 
external conditions. In the soul Seneca recognizes an effluence 
of the divine spirit, a god in the human frame; in virtue of this 
he maintains tW essential dignity and intcmal freedom of man 
in every human being. Yet, in striking contrast to this orthodox 
tenet is his vivid conception of the weakness and misery of men, 
the hopelessness of the struggle with evil, whether in society 
or in the individual. Thus he describes the body (which, after 
Epicurus, he calls the flesh) as a mere husk or fetter or prison 
of the soul; with its departure begins the soul’s true life. 
Sometimes, too, he writes as if he accepted an irrational as well 
as a rational part of the souL In ethics, if there is no novelty 
of doctrine, there is a surprising change in the mode of its applica- 
tion. The ideal sage has receded; philosophy comes as a 
pbysidan, not to the whole but to the sick. We learn that 
there ore various classes of patients in progress ” (w/ooKoin^), 
on their way to virtue,, making painful efforts towwds it. 
The first stage is the eradication of vicious habits; evil ten- 
dencies are to be corrected, and a guard kept on the corrupt 
propensities of the reason^ Suppose this achieved, we have 
yet to struggle with single attacks of the passions : irascibility 
may be cured, but we may succumb to a fit of rage. To achieve 
this second stagdthe impulses must be trained in such a way that 
the fitness of things indifferent may be the guide of conduct. 
Even then it remains to give the will that property of rigid 
infallibility without which we are always liable to err, and this 
must, be effected by the training of the judgment. Other 
peculiarities of the later Stoic ethics are due to the condition 


of the times. ''In a time of moral corruption and opprwsive 
rule, as the early empire repeatedly became to the privileged 
classes of Roman society, n general feeling of insecurity led 
the student of philosophy to seek in it a refuge against the 
vicissitudes of fortune which he daily beheld. The less any one 
man could do to interfere in the government, or even to safe- 
guard his own life and property, the more heavily tlie common 
fate presitd upon all, levelling the ordinary distinctions of class 
and chanuil t r . Driven inwards upon themselves , they employed 
their energy in severe self-examination, or they cultivated 
resignation to the v ill of the univer.se, and towards their fettow 
men fcrbearance and forgiveness and humility, the virtues of 
the philanthropic disposition. With Seneca this resignation 
took the form of a constant meditation upon death. ^ Timid by 
nature, aware of his impending doom, and at limes justly 
dissatisfied with him.'^elf, he tries all means of reconciling him- 
self to the idea of suicide. The act had always been accounted 
allowublc in the school, if circumstances should call for it ; 
indeed, the first three teachers had found such circumstance.s 
in the infirmity of old age. But their attitude towards the 
“ w'ay out ” {i£cxyf^Y^) of incurable discomforts is quite unlike the 
anxious semtimentahsm with which Seneca dwells upon death. 

From Seneca we turn, not without satisfaction, to men of 
stenier mould, surL as Musonius Rufus, who certainly deserves 
a place beij'de his more illustrious disciple,^ Epic- 
tetus. As a teacher . he commanded universal ’ 

rc.spcct, and wlitrevcr we catch a glimpse of his activity 
he appears to advantage. His philosophy, however, is yet 
more concentrated upon practice than Seneca’s, and in ethics 
he is almost at the position of Arislo. Epictetus testifies 
to the pow'crful hold he acquired upon his pupils, each of whom 
fell that Musonius spoke to his heart. The practical conclusion 
of his pliilost>pLy is that he must cheerfully accept the inevitable.- 

In the life and teaching of Epictetus this thought bore 
abtmdant fruit. The beautiful character which rose superior to 
weakness, poverty and slave’s estate is also presented 
to us in the Discourses of his disciple Arrian as a model 
of religious resignation, of forbearance and love towards our 
brethren, that is, towards all men, since God is our common 
father. WitB him even the “ physical basis ” of ethics takes the 
form of a religious dogma— the providence of Gcd and the 
perfection of the world. Wc learn that he regards the Sat/i<uv 
or “ guardian angel ” as the divine part in each man; sometimes 
it is more nearly conscience, at other times reason. His ethics, 
too, have a religious character^ He begins wath human weakness 
and man’s need of God : whoso would become good must first 
be convinced that he is evil. Submission is enforced by an 
argument which almost amounts to a retractation of the difference 
between things natural and things contrary to nature, as under- 
stood by Zeno. Would you be cut off from the universe ? he 
asks. Go to, grow healthy and rich. But if not, if you are a 
part of it, then become resigned to your, lot. Towards this goal 
of approximation to Cynicism the later Stoics had all along been 
tending. Withdrawal from the active duty of the world must 
lead to passive endurance, and, ere lon^, complete indiffer- 
ence. Musonius had recommended marriage and condemned 
unsparingly the exposure of mfants. Epirtetus, however, 
would have the sage hold aloof from domestic cares, another 
Cynic trait. So, too, in his great maxim ** bear and forbear y* 
the last is a command to refrain from the external advantages 
whidi nature offers* 

Epictetus is marked out amongst Stoics by his renunciation 
of the world. He is fofiowed by a Stoic emperor, Aurelius 
Antoninus, who, though in the world, was not of it* AunUtm, 
The Meditations give no systematk exposition of 
b^ef, but there are many bdications of the religious spirit 
we have already observed, together with an almost Platonic 
psychology. F^lowing Epictetus, h# speaks of man as a 
corpse bearing about a soul ; at another time he has a threefold 
division— (1) body, M soul, the seat of impulse (imwfiarfw), 
and (3) voiJe or mtenigcnce, the proper Iff all he writes 
there is a vein of saduiMS : the fiux w all thffigSji the vanity of 
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are cuoiiiglvts which pespetuBlly recur/along with rasignatioq 
to the will ^ God aaid fbrbcaranoe towards otiiers, and the 
reliii^us longing to be rid of the burden and to depart to God. 
These peculiarities in M. Antoninus periiaps be explained ! 
in harniony wiljfi the older Stoic teaching; but, when taken in ■ 
connexion with the rise of Neoplatonism and the revival of 
superstition, they are icertainly significant. Ncne of the ancient 
systems fell so rapidly as the Btoa. It had just touched the 
highest point of practical morality, and in a generation after 
M. Antoninus there is hardly a professor to be named. Its most 
valuable lessons to the world were preserved in Christianity; 
but the grand simplicity of its monism slumbered for dtieen 
centuries before it was revived by Spinoza. 

LiTEiiATiiittE. — Tlicj b(;st modern authority is Zeller, Phil, d. Grieck, 
iii. pt. i, (5rd eU., 18S0)— Kng. irans. Stoics, by Rdchcl (1870), and 
Eclectics, Liy S. T, AUeyne (x883)- Furtiier may be cited F. Ravais- 
fion. Essai sur le stoicisme (Paris, 1856); M. Heinze, Die Lehre vom 
Logos (Oldenburg, 1872): H. Siebeck, Untersuchungen zur Phil, d, 
Griechen (Halle, 1873), and Gcsch. d. Psychologit, i. 2 (Gotha, J884); 
R. Hirzef, “ Dio Entwiolduttg dcr stoisch. Phil.,'* in UnUnuchungen 
zu Ciceros Schriften, ii. 1-566 (I.oipzig, 1882); Ogcrcau, Essai sur h 
sysUme des Stoiciens (Pans, 1885); L. Stein, Die Psychologie der 
Stoa, i. p. ii. (Berlin, 1886-1888); A. C. Pearson, The Fragments of 
Zeno and Clemiihes (London, i8yi); A. Schmokel, Die Phiioso-phie 
der mttthren Stoa (Boriin, A. Botdioiior, Epictet und die Stua 

(Stuttgart, 1890); Die Bthik des Stoikers Epictet {Siwiigwet, 1894); 
A. Dyroff, Die Ethik der alien Stoa (Berlin, 1897). Indispens- 
able to the student are H, Diels, Doxographi ^raeci (Berlin, 
1879) ; J. von Arnun, Stoicorum veterum fragmentUt i-iii. (Leipzig, 
190,-^-1905) "•) 

STOKB NBWIKGTON, a north-eastern metropolitan borough 
of London, England, bounded E. by Hiujkuey and Vv^. by 
Islington, and extending N. to the boundary of the county 
of London. Pop. (1901), 5^1247* It mairdy occupied by 
small villas. On its western Ixiundary, adjoining Green Lanes, 
lies Clis.sold Park (54 acres) and outside the north-western 
boundary is pinsbury Park (115 aeres), In Church Street is 
the ancient piirish church of St Majy, largely restored, but 
still bearing tl\e stamp of antiquity ; opposite to it stands a 
new church in Decorated style by Sir Gilbert Scott. In the 
north of the borough are the main waterworks and reservoirs 
of tiic New River Oimpany, though the waterway continues 
to a head in Finsbury. Stoke Newington is partly in the 
north divEion of the parliamentary borough of Ilaclcney, but 
tlic district of South Hornsey, included in the municipal 
borough, is in the Hornsey division of Middlesex. The borough 
council consists of a mayor, 5 aldermen and 30 councillors. 
Area, 865-5 acres. . 

STOK&ON-TBEKT# a market town and mumcipal and 
parliamentary borough of Staffordshire, England, on the upper 
Trent, in the heart of the Potteries district. Pop. (190?), 
30458. ThE was the population of the separate borough of 
Stoke-upon-Trent (area, i88» acres) which existed until 1910. 
In 1906 arrangements were made whereby Stoke-upon-Trent, 
Burslem, Fenton, Hanley, Longton and Tunstall should be 
amalgamated os one borough, under the name of Stokc-on” 
Trent, from the 31st of March 1910. The new corporation 
eonsists of a mayor, 26 aldermen and 78 ccnmoUlors. Stoke is on 
the North Staffordshire railway, 146 m- north-west from London 
by the London & NorthrWesterp railway; and on the Gr^d 
Trunk (Trent Oiid Mersey) Canah The principal public budd- 
ings in the old town of Stoke ore the town hall, with assembly 
vooim, law library and art gaUeiy, tha market hall, the Mmtpn 
memofi^ building, containing a school of art and sconce; the 
free library and museum, and tlw North Staffordshire inffrmaiy, 
fpimded in * 3 iS at Etruria, md removed to ita presenUite m 
Tile bead ofboas of the North Staffordshire Railway 
Ownpany are here. Four kurge firms manufacturing every 
Ii«riety qf art china and earthenware alone emplpy over 5000 
b«nd»* Goal-mining and iron and machine maniufavture* aro 
alao carried on. A statue commemorates Josiah Wedgwood, 
bom at Surslem in r73P; but other fawun m the 
aettepy trade are more intimately connected with Stoke. Thus 
Toahib Spode the second was bom here in 1754, and had a great 
i^se at PenkhuH, m the wmtm outskirts qf Stoke. He 


entered into portiMiiBhm w^ Copelaiids, who oontinned bla 
business. Herbert Mmtoii (typs-^iSgS) was tlie founder of 
another of the lai^ works. The porlinmentaiy borou^ 
returns one member. 

Ill the Domesday Survey of 1086 half the church of Stoke juod 
londB in Stoca are said to have belonged to R.obert of Stafford. 
Port of Stoke (Sioclw or Stoca) ot Ais time belonged to the 
Crown, since the royal estate of PcncuUa (now Peiikhull) was 
included within its bounds. Frequent referees to the parish 
dmrch of Stoke are found during the I4tii Mid X5th centuries. 
Contemporary writers from 1787 onwards describe Stoke as a 
market town, but the official e^^cnce states that the market 
rights were not acquired until 1845. Since then the market 
days have been Saturday and Monday. Stoke-upon-Trent 
became the railway centre and head of the parliamentary 
borough of Stoke-upon-Trent, comprising the whole of tl^ 
Staffordshire Potteries, which was created by the Reform Bill 
of 1832. In 1874 it was incorporated as a municipaiity. From 
1833 to 1885 Stoke returned two members to parliament. From 
the early 17 th century, if not earlier, porcelain and earthenware 
manufactories existed at Stoke-upon-Trent, but they remained 
unnoticed until in 1686 Dr Plot wrote his survey of Stafford- 
shire. In the middle of the iSHi centuiy there was a great 
industrial development in the Pottery district. 

See John Ward, The Borough of Stoke-upon-Trent (London, 1843). 

STOKE POGSS, a village in the south of Buckinghamshire, 
England, 3 m. N. of Slough, famous for its connexion with the 
poet Thomas Gray. The church of St Giles has portions of 
Norman, Early English, and later dates, and contains a fine 
Dei’orated canopied tomb and brasses of members of the family 
of Moleyns. A passage or cloister leading towards the ancient 
manor-house contains some good original stained-glass windows. 
Gray is buried beside his mother in the churchyard, and there 
is a monument to his memory in the adjacent Stoke Park. The 
churchyard is generally considered to be the original of the poet's 
EU^y in a Country Churchyard) and the manor house finds 
mention in his Long Story, West End Cottage, where he often 
stayed, remains in altered form as Stoke Court. Burnham 
Beeches (tf.z^*), now preserved to public use, and a favourite 
resort of the poet, are 3 m. distant to the north-west. 

STOKES, SIR GEORGE GABRIEL, Bart. (1819-1903), 
British mathematician and physicist, was the youngest son of 
the Rev. Gabriel Stokes, rector of Slcreen. Co. Sligo, where he 
was born on the 13th of August 1819. After attending schools 
in Dublin and Bristol, be matriculated in 1837 at Pembroke 
College, Cambridge, where, four years later, on graduating as 
senior wrangler and first Smith's prizeman, he was elected to a 
fellowship. This he had to vacate by the statutes of that society 
when he married in 1857, but twelve years later, under new 
statutes, be was re-elected, and retained his place on the founda- 
tion until 1902, when, on the day before he entered on his 
eighty-fourth year, he was elected to the mastership. But he 
did not long enjoy this position, for he died at Cambridge on the 
1st of February in the following year. In 1^9 he was appointed 
to the Lucasian professorsliip of mathematics in the university, 
and on the ist of June 1899 the jubilee of his appointment was 
celebrated at Cambridge in a brilliant ceremonial, which was 
attended by amnerous delegates from European and American 
universitieSf On that occasion a commemorative gold medal 
was presented to him by the chancellor of the university, and 
marble busts of him by Hamo 'Thomycroft were formally offered 
to Pembroke College and to the university by Lord Kelvin. 
Sir George Stokes, who was created a baronet in 1889, further 
served his university by representing it m parliament from 1887 
to 189a. During a portion of this period (1885-1S90) he was 
president of the Royal Society, of which he had been one of the 
secretaries since 1854, ohd thus, being at the tixne Lucasian 
professor, he united in himseK toee offices which had only once 
^fore been held by one pan, Sir Isaac Newton, wlio> however, 
did not hold all three simultaneously. ^ 

Stokes was the olde&t qf the trio of natural philosophers^ 
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Clerk Maxwell and Lord Kelvin being the other two, who especi- 
ally contributed to the fame of the Cambridge school of mathe- 
matical physics in the middle of the 19th century. His original 
work began about 1S40, and from that date onwards the great 
extent of his output was only less remarkable than the bril- 
liance of its quality. The Royal Society's catalogue of scientific 
papers gives the titles of over a hundred memoirs by him 
published down to 1883. Some of these are only brief notes, 
others are short controversial or corrective statements, but many 
are really long and elaborate treatises. In matter his work is 
distinguished by a certain definiteness and finality, and even of 
problems, which when he attacked them were scarcely thought 
amenable to mathematical analysis, he has in many cases given 
solutions which once and for all settle the main principles. 
This result must be ascribed to his extraordinary combination 
of mathematical power with experimental skill, for with him, 
from the time when about 1840 he fitted up some simple 
physical apparatus in his rooms in Pembroke College, mathe- 
matics and experiment ever went hand in hand, aiding and 
checking each other. In scope his work covered a wide range 
of physical inquiry, but, as Alfred Cornu remarked in his Rede 
lecture of 1899, the greater part of it was concerned with waves 
and the transformations imposed on them during their passage 
through various media. His first published papers, which 
appeared in 1842 and 1843, were on the steady motion of incom- 
pressible fluids and some cases of fluid motion; these were 
followed in 1845 by one on the friction of fluids in motion and 
the equilibrium and motion of elastic solids, and in 1850 by 
another on the effects of the internal friction of fluids on the 
motion of pendulums. To the theory of sound he made several 
contributions, including a discussion of the effect of wind on the 
intensity of sound and an explanation of how the intensity is 
influenced by the nature of the gas in which the sound is pro- 
duced* These inquiries together put the science of hydro- 
dynamics on a new footing, and provided a key not only to the 
explanation of many natural phenomena, such as the suspension 
of clouds in air, and the subsidence of ripples and waves in 
water, but also to the solution of practical problems, such as the 
flow of water in rivers and channels, and the skin resistance of 
ships. But perhaps his best-known researches are those which 
deal with the undulatory theory of light. His optical work 
began at an early period in his scientific career. His first papers 
on the aberration of light appeared in 1845 and 1846, and were 
followed in 1848 by one on the theory of certain bands seen in 
the spectrum. In 1849 published a long paper on the dynami- 
cal theory of diffraction, in which he showed that the plane of 
polarization must be perpendicular to the direction of vibration. 
Two years later he discussed the colours of thick plates ; and in 
1852, in his famous paper on the change of ref tangibility of light, 
he described the phenomenon of fluorescence, as exhibited by 
fluorspar and uranium glass, materials which he viewed as 
having the power to convert invisible ultra-violet rays into rays 
of lower periods which are visible. A mechanical model, illus- 
trating the dynamical principle of Stokes’s explanation was shown 
in 1883, during a lecture at the Royal Institution, by Lord Kelvin, 
who said he luid heard an account of it from Stokes many years 
before,and had repeatedly but vainly begged him to publish it. In 
the same year, 1852, there appeared the paper on the composition 
and resolution of streams of polarized light from different sources, 
and in 1853 an investigation of the metallic reflection exhibited 
by certain non-metallic substances. About i860 he was engaged 
in an inquiry on the intensity of light reflected from, or trans- 
mitted through, a pile of plates; and in 1862 he prepared for the 
British Association a valuable report on double refraction, which 
marks a period in the history of the subject in England. A 
paper on the long spectrum of the electric light bears the same 
date, and was followed by an inquiry into the abso^tion spec- 
trum of blood. The discrimination of organic bodies by their 
optical properties was treated in 1864 ; and later, in conjunction 
with the Rev. Harcourt, h» investigated the relation 

between the, chenpcal constitution and the optical properties 
of variods glasses, with reference to the conditions of trans- 
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later paper connected with the construction of optical instru- 
ments discussed the theoretical limits to the aperture of micro- 
scopical objectives. In other departments of physics may be 
mentioned his paper on the conduction of heat i^ crystals (1851) 
and his inquiries m connexion with the radiometer; his explana- 
tion of the light border frequently noticed in photograph just 
outside the outline of a dark body seen against the sky (1883); 
and, still later, his theory of the Rontgen rays, which he suggested 
might be transverse waves travelling as innumerable solitary 
waves, not in regular trains. Two long papers published in 1^49 
— one on attractions and Clairaut’s theorem, and the other on 
the variation of gravity at the surface of the earth — also demand 
notice, as do his mathematical memoirs on the critical values 
of the sums of periodic series (1847) and on the numerical calcula- 
tion of a class of definite integrals and infinite series (1850) and 
his discussion of a differential equation relating to the breaking 
of railway bridges (1849). 

But large as is the tale of Stokes’s published work, it by no 
means represents the whole of his services in the advancement 
of science. Many of his discoveries were not published, or at 
least were only touched upon in the course of his oral lectures. 
An excellent instance is afforded by his work in the theory of 
spectrum analysis. In his presidential address to the British 
Association in 1871, Lord Kelvin (Sir William Thomson, as he 
was then) stated his belief that the application of the prismatic 
analysis cf light to solar and stellar chemistry had never been 
suggested directly or indirectly by any other savant when 
Stokes taught it to him in Cambridge some time prior to the 
summer of 1852, and he set forth the conclusions, theoretical 
and practical, which he learnt from Stokes at that time, and 
which he afterwards gave regularly in his public lectures at 
Glasgow, These statements, containing as they do the physical 
Imsis on which spectrum analysis rests, and the mode in which 
it is applicable to the identification of substances existing in the 
sun and stars, make it appear that Stokes anticipated Kirchhoff 
by at least seven or eight years. Stokes, however, in a letter 
published some years after the delivery of this address, stated 
that he had failed to take one essential step in the argument 
(not perceiving that emission of light of definite refrangibility 
not merely permitted, but necessitated, absorption of light of 
the same refrangibility), and modestly disclaimed “ any part 
of Kirchhoff s admirable discovery,’* adding that he felt some 
of his friends had been over-zealous in his cause. It must be 
said, however, that English men of science have not accepted 
this disclaimer in all its fullness, and still attribute to Stokes the 
credit of having first enunciated the fundamental principles of 
spectrum analysis. In another way, too, Stokes did much for 
the progress of mathematical physics. Soon after he was elected 
to the Lucasian chair he announced that he regarded it as part 
of his professional duties to help any member of the university 
in difficulties he might encounter in his mathematical studies, 
and the assistance rendered was so real that pupils were glad 
to consult him, even after they had become colleagues, on 
mathematical and physical problems in which they found 
themselves at a loss. Then during the thirty years he acted 
as secretary of the Royal Society he exercised an enormous if 
inconspicuous influence on the advancement of mathematical and 
physical science, not only directly by his own investigations, but 
indirectly by suggesting problems for inquiry and inciting men to 
attack them, and by his readiness to give encouragement and help. 

Several of the honours enjoyed by Sir George Stokes have 
already been enumerated. In addition, it may be mentioned 
that from the Royal Society, of which he became a fellow in 1851, 
he received the Rumford medal in 1852 in recognition of his 
inquiries into the refrangibility of light, and later, in 1893, the 
Copley medal. In 1869 he presided over the Exeter meeting 
of the British Association. From iflSpf to 1885 he was Burnett 
lecturer at Aberdeen, his lectures on highly which were published 
in 1884-1887, dealing with its nature, its use as a means 0! 
investigation, and its beneficial effects. In 1891, as Gifford 
lecturer, he published a volume on Natural Theology. His 
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ac^exmcal distinctions mcluded honorary de^es hm many 
universities, together with membership of the Prussian Order 
Pour le M^rite. 

Sir George Stokes's mathematioal and physical papers were 
published in a collected form in five volumes; the first three (C^- 
bridge, 1880, 1883, and 1901) under his own ^itorship, and the two 
last (Cambridge, 1904 and 1905! under that of Sir Joseph Larmor, 
who also selected and arrange the Memoir and Scientiiic Corre- 
spondence of Stokes published at Cambridge in X907. 

STOKESf WHITLEY (1830-1909), British lawyer and Celtic 
scholar, was a son of William Stokes (1804-1878), and a grand- 
son of Whitley Stokes (1763-1845), each of whom was regius 
professor of physic in the university of Dublin. In his day, 
William Stokes, who was the author of several books on medical 
subjects, was one of the foremost phyr.icians in Europe. Edu- 
cated at Trinity College, Dublin, young Stokes became an English 
barrister in 1855, and in 1862 he went to India, where he filled 
several official positions. In 1877 he was appointed legal mem- 
ber of the viceroy ^s council, and he drafted the codes of civil 
and criminal procedure and did much other valuable work of 
the same nature. In 1879 he was president of the commission 
on Indian law. He returned to England in 1882. In 1887 
he was made a C.S.I., and two years later a C.LE.; he obtained 
honorary degrees from many universities, and was a fellow of 
the British Academy. He died in London on the 13th of April 
3909. Whitley Stokes is perhaps most famous as a Celtic 
scholar, and in this field he worked both in India and in England. 
He studied Irish, Breton and Cornish texts, and among his 
numerous works may be mentioned editions of Three Irish 
Glossaries (1862); Three Middle^Irish Homilies (1877); and 
Old Iri^h Glosses at Wurzburg and Carbruke (1887). He was 
one of the editors of the Irische Texte published at Leipzig (1880- 
1900); and he edited and translated Lives of Saints from the 
Book of Lismore (1890). With Professor A. Bezzenberger he 
WTote Urkeltischer Sprachschaiz (1894). His principal legal 
work was The Anglo-Indian Codes (1887). 

STOKESLEY, JOHN {c. i 47 S“i 539 ), English prelate, was born 
at Colly Weston in Northamptonshire, and became a fellow of 
Magdalen College, serving also as a lecturer. In 1498 he was 
made principal of Magdalen Hall, and in 1505 vice-president of 
Magdalen College. Soon after 1509 he was appointed a member 
of the royal council and chaplain to Henry VIII. In 1520 he 
was at the Field of the Cloth of Gold; in 1529 and 1530 he went 
to France and Italy as ambassador to Francis 1 . and to gain 
opinions from foreign universities in favour of the king’s divorce 
from Catherine of Aragon. In 1 530 he became bishop of London. 
In 1 533 he christened the princess Elizabeth, and his later years 
were troubled by disputes with Archbishop Cranmer. Stokesley 
opposed all changes in the doctrines of the Church and was very 
active in persecuting heretics. He was a man of learning, writ- 
ing in favour of Henry’s divorce, and with Cuthbert tunstall, 
bishop of Durham, a treatise against Cardinal Pole., He died 
on the 8th of September 1539. 

STOLBERG, FRIEDRICH LEOPOLD, Graf zu (1750-1819), 
German poet, the younger son of Count Christian Stolberg, was 
born at Bramstedt in Holstein on the 7th of November 1750. 
He studied in Gottingen and was a prominent member of the 
famous Hain or Dichterbund, After leaving the university he 
made a journey to Switzerland with his brother Christian, in 
company with Goethe. In 1777 he was appointed envoy of the 
prince bishop of Lubeck at the court of Copenhagen, but often 
stayed at Eutin, where he was the intimate associate of his 
college friend and member of the Dichterbund, Johann Heinrich 
Voss. In 1782 he married Agnes von Witzkben, wbom he 
celebrated in his poems. After her early death in 1788, he 
became Danish envoy at the court of Berlin, and contracted a 
second marriage with the countess Sophie von Redem in 1789. 
In 1 791 he was appointed president of the Lubeck episcopal court 
at Eutin ; he resided this office in 1800, and retiring to Mfinster 
in Westphalia, there, joined, with his whole family, the eldest 
daughter only excepted, the Roman Catholic Church. Eor this 
step he was severely attacked by his fonner friend Voss 
Frii» Stolberg ein Unfreier? 1819). After hving for « while 


I (from 1812) in the neighbOjUrhood « Bielefeld, he removed to his 
estate of Sondermilhlen ilear Osnabrfick, where he died on the 
5th of December 1819. He wrote many odes, ballads, satii^ 
and dramas— among the last the tragedy Titndeon (1784), 
translations of the Iliad (1778), of Plato (1796-1797), Aeschylus 
(1802), and Ossian (1806); he published in 1815 a Leben 
Alfreds des Grossen, and a volutmnous Geschichte der Religion 
Jesu ChrisH (17 vols., 1806-1818). 

Stolberg’s brother, Christian, Graf zu Stolberg (1748-1821), 
was also a poet. Bom at Hamburg on the 15th of October 1748, 
he became a magistrate at Tremsbuttcl in’Holstein in 1777, and 
died on the 18th of January 1821. Of the two brothers Friedrich 
was undoubtedly the more talented, but Christian, though not a 
poet of high originality, excelled in the utterance of gentle 
sentiment. They published together a volume of poems, 
Gedichte (edited by H. C. Boie, 1779); Schauspiele mit Chdren 
(1787), their object in the latter work being to revive a love for 
the Greek drama; and a collection of patriotic poems Vater^ 
landische Gedichte (i8i 5). Christian von Stolberg was the sole 
author of Gedichte aus dem Griechischen (1782), a translation of 
the works of Sophocles (1787), and of a poem in seven ballads, Die 
weisse Frau (1814), which last attained considerable popularity. 

The Collected Works of Christian and Friedrich Leopold zu Stol- 
berg wea-e published in twenty volumes in 1820-1825; 2nd ed. 1827. 
Friedrich's correspondence with F. H. Jacobi will be found in 
Jacobi's BrUjwechsel (1825-1827); that with Voss has been edited 
by O. Hellinghaus (1891). Selections from the poetry of the two 
brothers will be found in A. Sauer's Der Gotiinger Dichterbund, iii. 
(Kiirschncr's Deutsche Naiionalliteraiur, voL 50, 1896). See also 
T. Menge, Der Graf F. L. Stolberg und seine Zeitgenossen (2 vols., 
1862); J. H. Hennes, Aus F.JL- ^on Stolbergs Jugendjahren (1876); 
the same, Stolberg in den zwei letxten Janrsehnlen seines Lebens 
(1875); J. Janssen, F. L. Graf zu Stolberg (2 vols., 1877), 2nd ed. 
1882; W. Keiper, F. L, Stolbergs Jugendpoesie (1893). 


STOLBERG, a town of Germany, in the Prussian Rhine 
Province, situated on the Vichtbach, 7 m. E. of Aix-la-Chapelle, 
on the main line of railw-ay to Cologne. Pop. (1905), 14,963. 
It contains two Protestant and two Roman Catholic churches, 
a c^tle occupying the site of one said to have been used by 
Charlemagne as a hunting seat. It is the centre of a very 
active and varied industry, exporting its produce to all parts of 
the .world. The leading branch is metal-working, which is here 
carried on in important zinc, brass, and iron foundries, smelting- 
works of various kinds, puddling and rolling works, and manu- 
factories of needles, pins and other metal goods. The ore is 
mostly found in the mines around the town, but some is imported 
from a considerable distance. In or near the town there are 
also large chemical works, glass-works, a mirror-factory and 
various minor establishments. Extensive coal-mines in the 
neighbourhood provide the enormous supply of fuel demanded 
by the various industries. The industrial prosperity of the town 
was founded in the middle of the 17th century by French 
religious refugees, who introduced the art of brass-founding. 

STOLE (Lat. stola and orarium, Ft. Hole, Ital. siola, Sp. estola, 
Ger. Stola), a liturgical vestment of the Catholic Church, peculiar 
to the higher orders, i.e. deacons, 
priests and bishops. It is a strip of 
stuff, usually silk, some 2\ yards long 
by 4 inches Woad; in the middle and 
at the ends, which are commonly 
broadened out, it is ornamented with 
a cross. Its colour varies with the 
liturgical colour of the day, or of the 
function at which it is worn. 

There is very little evidence as to 
the form and character of the stole 
before the Carolingian age; but from 
the 9th century onwards representar 
tions of thfe stole show that it* varied 
in no essential particular from that of 
the present day. Inthe ixBi, tith and 
i3€i centuries it wais remarkably long 
afidnktow. From the 9th to the 13th ’ 
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tuaMnty it wbm xiMXlf ^rovidod with h separate piece by 
way of finiBh to the 'omifl/ and this in the lath and 13th 
ootituriee wae as a rale tiapeae^shapid. In the kte middle a|i^s 
the BtoW was usually of uniform breadth; but from the i6th 
century Onwwdte the ends ajgain began to be wiclened, until in 
the 18th century we have the hideous form with large shovel- 
shaped ends. I^ingcs, tassels, littk bells and the like wore used 
as decorations of the ends of stoics at least as early as tlie 9th 
century; but crosses in the middle and at the ernls were rarely 
added during the middle ages. The usual material of medieval 
stoles was silk, and the better ones were embroidered with silk, 
.fold thread, pearls, &c. 

The stole is worn immediately over the alb; by deacons, 
scarf- wise over the loft shoulder, across the breast and back to 
the right aide; by priests and bishops, dependent trom the neck, 
the two ends falling over the breast. In the case of bishops, 
however, the stole always hangs straight down; while priests 
wear it crossed over the breast when vested in tlte alb. Essen- 
tially, the actual metliod of wearing the stole conforms to the 
original practice. During the middle ages there were, however, 
deviations of custom : priests, even according to the Roman 

use, did not wear die stole crossed over tlie alb, though this had 
been prescribed for Spain so early as 675 by the 4th canon of the 
counal of Braga. In southern Italy, probably under Greek 
influence, and in Milan (where the custom still survives) the 
diaconal stole was put on over the dalmatic. Similarly in Spain 
and Gaul, anterior to the Carolingian age, the stole was worn by 
deacons over the alba or outer tunic. 

According to the Roman use the stole is now only worn at 
mass, in administering the sacraments and sa^ramentalia, when 
touching the Itost, but not e.^. at solemn offices or in proces- 
sions, in the middle ages, however, it was the cu.stom to wear 
it at nearly all liturgical functions. In the 9lh and loth century 
it was even made obligatory, by tlie decrees of tlie synods of 
Mainz (813) and Tribur (895), on priests throughout the Frank 
Empire to wear it at all times, especially when travelling. Else- 
where it was the custom to wear it always, at least for a year after 
ordination. 

The custom of giving the stole to priests and deacons at their 
ordination is of great antiquity. So Car as Spain i.s concerned 
there is evidence for it in the decrees of the 4lh council of Toledo 
(633), and for Rome that of the 8lh century Ordo of Mabillon, 
The present practice-according to which the bishop lays the 
stole over the left shoulder of the deacon, and crosses it over the 
breast of the priest — is already found in the pontificals of the 
loth century. 

There is no evidence to show when the stole was first used in 
the Western Church# In Gaul and Spain wc already find it in 
the hth century; our first evidence for its use in Rome is of the 
8th century, which is however, of course, no proof that it was 
not in use earlier. The mosaic in the apse of S. Vitale at Ravenna, 
which has been taken to prove the existence of the stoic in the 
first half of the 6th century, Ims no value as evidence, as the 
lower part of the figure of Bishop Ecclesius (.see Vestments, 
fig. 2) was renewed in the 12th centur)^ It is noteworthy that 
at Rome, until the 10th century, the stole was worn by the 
lower orders of the clergy also. 

In the Eastern Church the stole (Gr. ufpdpiov, the diaconal 
stole, imr fjaxijXiov, the priestly stole; Slav, orar and epiirachily 
Arm. urat] Syr. urcroi^NGat. urara) Copt, orarmt and pairaskU) 
makes its appearance very early. The stole of the deacons is 
mentioned so early as the 4th and 5th centuries, the first instance 
being in the 22nd canon of the council of Laodicea, where it is 
mentioned specifically as the insignia of a deacon. Of a priestly 
stole we hear for the first time in the Thcoria mysiica{^i^ century), 
ki the Maronitc, Syrian, and Nestorian Cfawches subdeacons 
also wear the stole, and among the Maronites the lectors as well. 
There is very little #iridencc as to the character of the stole in 
the ancient Church of the East. The stole of priests and bishops, 
decorated with crosses, wu worn originally in all Tites as in the 
West, i,e, hanging in two loose ban^ over the breast; at.fke 
present day, according to ^ Ck'eek rite, the two am 


ffirmly oewci together, white th fkhiB Amnenian, Syntn and Ooptk 
rites they have even been ajiudgamated mio a single, broad strip 
with an opening at the top for the head. Its andent form has 
been retained only by the Nestorians, wlvJt wear it crossed over 
the breast. The diaconal Jrtole was and c€mtinues to be wwn 
usually hanging over the left shoulder, the ends'falliiiff straight 
down before and behind. Only the Copts and Armeniatts wear 
it scarf-wise. Originally the diaconal stole would seem to have 
been a narrow strip of folded linen, and it appears in the pictures 
of the 9th century as a narrow band ornamented w’ith crosses.. 
Later, it was often the habit to embroider on Greek diaconal 
stoles the words ATIOS kV\ 0 % AVlO%, 

Tlio qwestion of the origin of the stole admits of no conclusive 
answer. It is certainly not derived from Uie antique siola, called 
tunica, a.s was formerly always hold, nor yet from the prayer blanket 
{tallith) off the Jews. More cateful itiveatigation, moreover, throfVTS 
ve^ considerable doubt on the possibility of the derivation df the 
priest’s stole from the ancient neck-cloth (oremuin) and of the 
diaconal stole from a na^iu used in the liturgy. A more reason- 
able theory seems to be that wlxich suggests that, in the East, Ihe 
stole was originally introduced as that which it was when if first 
appears in the 22nd canon of l.aodicca, vi*. a special liturgical 
mark of distinction for deacons, which in course of lime was extended 
to ail the higher orders. In all probability it was introduced 
straight from the East into Spain and Gaul. Rome also probably 
imported it from the same quarter, hut weakened its significance 
by making it a cloth saac^ed by being laid on the Caniessio of 
St Peter, tlie besto>^^ of which at ordination was intended to express 
the fad that elevation to clerical office in the Roman Chiu'ch was a 
grace bestowed de henediciione S, Petri and tliat the ordinands W'crc 
undertaking noth their consecration the duty of serving St Peter. 
La, tlie Roman Church. 

Wherever the Reformation was introduced the stole was done 
away with, even when chasuble, alb and cofie were retained; the 
reason being tliat it wa.s the ensign of tlic major orders, which in 
the Catholic sense were refected by the RdoTmers.i (Jf. Hr/v.) 

'STOLEN GOODS. In English law, various points of impor- 
tance arise in connexion with chaUels which have been the 
subject of larceny and have not been returned to the possession 
of their owner. The owner of the goods stolen lias an action 
against the thief for the goods or their value. How far he ic 
entitled to pursue his civil right to the exclusion of criminal 
prosecution docs not seem very clear upon the authorities. In 
Midland Insurance Co, v. Smiih (1881, L.R. 6 Q.B.D., 568), Mr 
Justice Watkin Williams said : “ It has been said that the true 
principle of the common law is that there is neitlicr a merger of 
the civil right, nor is it a strict condition precedent to such right 
that there shall have been a prasecution of the felon, but that 
there is a duty imposed upon the injured person not to resort 
to the prosecution of his private suit to the neglect and exclusion 
of the vindication of the , public law ; in my opinion this view is 
the correct one.” Dealing with stolen goods by persons other 
tlian the thief may affect the rights of such persons either 
criminally or civilly. Two varieties of crime arise from such 
dealings, (i) Receiving stolen goods knowing tlicm to have 
been stolen, a misdemeanour at common law, is by the Larceny 
Act a felony punishable by penal servitude for fourteen years 
where the theft amounts to felony, a misdemeanour punish- 
able by penal servitude for seven’ years where the theft is a 

^ Tho stole was ndt one of ihe vestmonts prescribed by tbo 
rubrics of the first Prayer-book of Edward VI. (see Vestments). 
It was replaced in the Church of England from the Reformation 
onwards ‘by the scarf, a broad band of black silk, formerly part of 
the outdo^ ibess of tho dignified clergy .and -without liturgkot 
significance. This vestment has some reBombli^e to the atole. 
in that it is worn round the neok and hanging straight down in front 
over each shoulder. This resemblance led, during the 19th century, 
to a confusion of the two vestments. The aentf was narrowed into 
the black stole, eomefimns ornasBAntsd with crosses embroidered 
in the ceotr«;behuid.andtat the ends, and this woe gradually re|daced 
by coloured stoles, varying according to the church's seasons. The 
stole, cither black or coloured, is now almost universally worn by 
the Anglican dlergy, even where the other " eucharistic vestments " 
have not been tiioptod, it may be noted thad, wthate\rer may be 
the cose with the aether isionned churohes, it is unsafe to >atf ue 
from the disuse of the stote in the Gh,urch of England that tliia 
was intended to symbolize the rejection of the major ordri's ** in 
the Cdtholic sense,^* ttdIeBS%h» settee be taken to iihply 'k necessaty 
comexion with the dnetsiaadtf trai»ibsti«rtteticai ma itbe saorifioe 
olthemie. {W* A. PA 
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fetsessim of stokn^ property may, according to ciccumsttuaces, 
stipport the presumptioiL that the prisoner is a thief or that he id 
a receiTer* The Prevention of Crime Act, 1871, made important 
changes in thejaw of evidence in charges oi receiving. It atlowsi 
under proper saieguards, evidence to be given in the course of the 
trial of the finding of other stolen property in the possession of 
the accused, and ot a previous conviction for any onencoanvolv- 
ing fraud and dishonesty. (2) Compounding theft, or ihtfibok 
(redemptio furti), that is, taking back stolen goods or receiving 
OQvnpoisation on condition of not prosecuting, is a misdemeanour , 
at common law. It need not necessarily be committed by the 
owner of the goods. Under the Larceny Act it is a felony punish- 
able by seven years^ penal servitude to take money or reward 
corruptly for helping to recover stolen goods without using all 
due diligence to bring the offender to trial. By the same act, to 
advertise or print or publish any advertisement offering a reward 
for the return of stolen goods, and using any words purporting 
that no questions will be asked, &c., renders the offender liable 
to a penalty of £50. This penalty must, by the 1 -arceny (Adver- 
tisements) Act 1870, be sued for witliin six months, and the 
assent of llic attorney-general is necessary. Various acts provide 
for the liabilities of pawnbrokers, publicans, marine-store dealers, 
and others into whose poasession stolen goods come. Search for 
stolen goods can only be undertaken by a police officer under the 
protection ol a search warrant. The law as to stolen goods, as 
far as it affects the civil rights and liabilities of the owner and 
third parties, Ls shortly as follows. As a general rule a purchaser 
takes goods subject to any infirmities of title. The property in 
money , bank-notes, and negotiable instruments passes by delivery, 
and a person taking any of these bona fide and for value is entitled 
to retain it as against a former owner from whom it may have 
been stolen. In the case of other goods, a bona fide purchaser of 
stolen goods in market overt (see Sale of Goods) obtains a good 
title (except as against the Crown), provided that the ^hief has 
not been convicted. After conviction of the thief the property 
revests in the owner, and the court before which the thief was 
convicted may order restitution, except in the cases specially 
mentioned in the Larceny Act, i.e. the bona fide discharge or 
transfer of a security for value without notice and the fraudulent 
dealing by a trustee, banker, &c., with goods and documents of 
title to goods entrusted to him. After conviction of the thief 
the goods must be recovered from the person in whose hands they 
ore at the time of the conviction, for any sales and resales, if 
the first sale was in market overt, are good until conviction of the 
thief. The protection given by market overt is unknown in 
Scotland. If the goods were obtained by false pretences and 
not by larceny, the question then is whether the property in the 
goods has passed or not, and the answer to this question depends 
upon the nature of the false pretences employed. If the vendee 
obtains possession of goods with the intention by the vendor 
to transfer both the property and the possession, the property 
vests in the vendee until the vendor him done some act to dis- 
affirm the transaction. But if there was never any such inten- 
tion— if , for instance, the vendor delivers the goods to A.B. under 
the belief that he is C.D.— the property does not vest in the 
transferee, and the owner may recover the goods even from a 
bona fide purchaser. 

In the United States the law as to stolen goods is regulated 
by statute in the various states, but the broad princi^w are 
practi(^y in accordance with English law. The doctrine of 
market overt is not, however, acknowledged by any State. 
The purchase from a thief gets no title os against the owner. 
One who buys goods from a f^tor who procured them by larceny 
is not protected by the Factors Act in New York (Stfhoa. v. 
Getdau, 119 N.Y. 380). To the same effect {Omiry v. SingUkm 
(1904), 128 Fed, R. 679) is a purchase of cattle from a thief. 

UkS. Supreme Court held, in an action of derimse to veeei^er 
five negro slaves, that the English rule os to sale i» market overt 
did not apply in the United States ( VeHtrtst v, SnUth^ va Reters 
tn F^!Utiylvaflia there is no market cnert end a parchsier 
df peraeeiaf property cannot get a good title from dx» widMii 


dele byr paying v. Etammy Jeel^ov 53^ Feu 

Super €t. etfi). So in Mniiie v* Goiden, 59 Me. irr). 

In mssachusetts a safe of open market 'by one ww 

had felonfeusly acquixod. it did not transfer the 

property {Dmte. v, 8 Maae. 518^ So held also ih New 

York where horses stolen from tkm w^e sold in Canada> 
though a purchaser there is entitled to be reimbursed before 
delivering to the owner (Bdgerty v. Busk, 8i 199). 

See also Falss Prstuncbs; Lalicairv. 

STOLTCZKA. mDlKAHO (1838-1^4), palaeonto* 

legist, was born at Hochwald, in Moravia, m May 1838. He was 
educated at Prague and at the university of Vienna, where he 
graduated Ph.D, He was encouraged to work at geology and 
palaeontology by Professor E. Suess and Dr M. Hoemesj and 
as early as 1859 he communicated to the Vienna Academy a 
description of some freshwater mollusca from the Cretaceous 
rocks of the north-eastern Alps. In x86i he joined the Austrian 
Geological Survey, and in the following year he was anointed 
palaeontologist to the Geological Survey of India. In Cdcutta 
the description of the Cretaceous fossils of Southern India was 
placed in his hands, and the publication of this great work, which 
formed part of the Palaeontolo^ia indka, was commenced with 
the assistance of H. F. Blanford in 1863 and completed in 1873. 
During the last ten years of his life he published geological 
memoirs on the western Himalayas and Tibet, and numerous 
papers on all branches o[ Indian zoology, from mainr^s to 
insects and corals. In 1873 he was selected as naturalist jmd 
geologist to accompany a mission despatched by the Indian 
government to Yarkand and Kashgar under Mr (afterwards Sir 
Douglas) Forsyth. His health, which had been severely affected 
by his previous field work in India, proved unequal to the strain, 
and he died on the 19th of June 1B74, at Shayok, in Ladak, 
while “ returning loaded witli the spoils and notes of nearly a 
year’s research in one of the least-known parts of Central Asia.’* 


Memoir (with bibliography) by V. Ball, appended to Scienii^ 
RuuUb of ike Seooftd Yarkand 1880; Obituary by W. T. 

Blanford, Nature, July 9, 1874. 


STOLP, or Stolpe, a town of Germany, in the Prussian 
province of Pomerania, on the Stolpe, 10 m. from the Baltic Sea 
and 64 m. W. of Danzig on the railway to Stargard, and with 
branches to Stolpmiinde and Neustettin. Pop. (1905), 3i,i54» 
The large church of St Mary, with a lofty tower, dating from the 
14th century, the Renaissance castle of the i6th century, now 
used as a prison, and one of the ancient town-gales restored in 
1872 are memorials of the time when Stofe was a prosperous 
member of the Hanseatic League, It has also the church of St 
John, built in the 13th century, a new tovm hall, and a statue of 
Bismarck. The manufacture of machinery, amber articles, 
tobacco and cigars, and bricks, ^ with some iron-founding, 
linen-weaving, and salmon-fishing in the Stolpe, are the chief 
industrial occupations of the inhabitants, who also cany on trade 
in grain, cattle, spirits, timber, fish and geese. Stolpmiinde, a 
fishing-village and summer resort, at the mouth of the river, is 
the port of Stolp. 

Stolp, mentioned in the nth century, received town rigjits in 
1273. From the 14th to the i6th centuiy it was a member 
of the Hanseatic League. Until 1637, when it passed to Branden- 
burg, the town was generally in the possession of the dukes of 
Pomerania. 

STOMACH (Gr. <rro/ua, a mouth)» the bag-like 

digestive organ which in man is situated in the lUpper left part 
of the abdomen. See, for anatomical details. AtiMEKTAXY 
Canal. For the diseases of the stomach in general sOe Digestive 
Organs; and for special forms GASHtfrtS; Gastric Glcer; 
Dyswpsia, &c.; abo Ardomen Sttrgwy). 


Cancer of the Stomach is a oommon disease. It occurs for the 
most part in persons ator after middle life, and In ooth sexes equally. 

favonrite situation is the outtst (pylorto cancer), Where a hard, 
fibroas nowth forms a contracting tma of the sotrrhPtts vaewty. 
Bot when oanper attackvthe infet of the stor— u 
of ^ si^y cpithelioi^a^us vy 


the tumotix in 

joeiy epitneuomatous yarieiy. jit uQg&nS in the tissuea 
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The symptoms of cancer of lha stomach are apt to be indefinite 
(for many weeks or months). There may bo long-standing com- 
plaints of ** indigestion/* which is sometimes made better, sometimes 
worse, by taking food. Then comes a feeling of discomfort which can 
be often localized, the individual pointing with his finger to a spot 
somewhere behind the end of the breastbone. Difficulty and pain 
in swallowing may be complained of when the cancer is beginning 
to block the inlet, but if it is situated at tlic pylorus the discomfort 
comes on an hour or two after a meal — at the time that the partially 
digested food is tr3dng to make its way into the small intestine. 
Mitch of the food remains in the stomach and, undergoing fermenta- 
tion, causes the evolution of gas which distends tiro stomach and 
gives rise to unavoidable belching. Later on vomiting occurs. 
The vomiting may take place every two or three days, enormous 
quantities of undigested food mixed with frothy, yeast-like mucous 
being thrown up. And whilst the stomach is slowly filling up again 
after one of these uncontrollable emptyings, sudden and violent 
movements of the individual may cause tlio fluid to give rise to 
audible *' splashings.** But even at this stage the disease may be 
unrecognizable, though the symjitoms are extremely suggestive. 
But later the vomited matter is blackened by blood which has 
escaped into the stomach from the ulcerated growth. The patient 
then rapidly loses flesh and strength, and a hard lump may be felt 
in tlie upper part of the abdomen. 

A characteristic feature of cancer is the carrying of the epithelial 
ceils (which are the essential element of tlie growth) to the nearest 
lymphatic glands, and in cancer of the stomach the secondary 
implication of IJie glands may cause the formation of largo masst^s 
between the stomach and the liver, whicii may press upon the 
large veins and give rise to dropsy. Secondary cieposits are apt 
to form also in the liver and they may cause the appearance of a 
bulging below the ribs on the riglit side. 

Another characteristic of cancer is tliat it spreads far and w'idc, 
drawing other tissues to itself by contracting fibrous bands. These 
are sometimes erroneously spoken of as the “ roots *' of cancer, 
and in the case of cancer of the stomach they may fix it to the 

} )ancroas, tlie liver, the bowels or the spine. The invasion of tlic 
ymi^lmtic glands and the spreading of tlio growtlr into neighbouring 
organs, render the successful opiJrative treatment of gastric cancer 
liazardous and disapjxiinting. By the time that a tumour has 
made itself recognizable the probability is that it is too late for the 
attempt to bo made for its removal. But in many cases the patient 
prefers that the abdomen should be opened for exjiloration for a 
possible operation than that he should hopelessly give himself over 
to the disease. And sometimes the surgeon is enabled by operation 
to give great relief, though tlio removal of the growth itself is 
impracticable. 

when tlio CTowth is at the cardiac end of tlie stomach, blocking 
the gullet and causing slow starvation, the abdomen may advisedly 
be opened, and, the stomach having been fixed to the surface-wound, 
a permanent opening may be arranged for the introduction of an 
adequate amount ot food. This operation is called eastrostomy 
and may bo the means of giving many weeks of comfort to the 
unhappy patient — provided that its performance is not too long 
postj>oneci. In the case of pyloric obstruction a permanent ojiening 
may be established between the stomach and a neighbouring piece 
of intestine, so that tlie food may find its way along the alimentary 
canal greatly to tlie relief of tlio symptoms of gastric dilatation. 
I'his is called " short-circuiting.** 

In some early cases of pyloric cancer resection of the disease may 
be performed, tlie upper end of the intestine being afterwards 
joined to the middle of the stomach by a kind of short-circuiting 
operation. In certain rare cases the whole of the stomach has been 
removed, the bowel being brought up and spliced to the end of the 
gullet. 

In the case of gastric dilatation from pyloric obstruction great 
riliet may be aftorded by washing out the viscus by means of a 
long rubber tube, a funnel, and a jug of hot water, as originally 
su^ested by Adolf Kiissmaul, 

PyloYoplasty, — Simple fibrous narrowing ot the gateway of tlie 
stomach or of the intestine is dealt with by dividing it longitudinally 
and then suturing the edges of the wound transversely. This 
ingenious operation widens the track at the expense of an unimpor- 
tant fraction of its IcngUi. Jn cases of great dilatation of the stomach 
with no obstruction to the outlet the slack of the walls may bo 
gathered up by pleating and to permanently secured by suturing. 
Loreto's operation lor dilatation of tlie outlet of the stomach is now 
rarely perlqnqed. (E. O.*) 

, STONE, tHARLES POMEROY (1824-1887), American soldier, 
was bom in Greenfield, Massachusetts, on the 30th of September 
1 834. He graduated at West Point in 1845, and in the Mexican 
War earned two brevets for distinguished conduct. In 1856 
he resided from the army; and in 1857-1861 he led a scientific 
expedition in the state of Sonora, Mexico. He re-entered the 
service in 1861, and became a brigadiep-generaJ, United States 
Volunteers, but th^^ defeat of a detachment at Ball’s Bluff 
(Oct, 21, 1861) was attributed to him, and he was imprisoned 


for six months, *bcing then released without any charge being 
brought against him. After serving for short periods in the 
latter stages of the war, he resigned his commission (Sept, 
1864). He was engineer and superintendent of a mining company 
in Virginia from 1865 to 1870, when he entered the military 
service of the khedive of Egypt, whose chief of staff and general 
aide-de-camp he became, with the rank of lieutenant-general 
and the title of “ Ferik Pasha.” He returned to the United 
States in 1883, and resumed his engineering work. He died in 
New York City on the 24th of January 1887. 

STONE, EDWARD JAMES (1831-1897), British astronomer, 
was born in London on the 28th of February 1831. Educated 
at the City of London School, he obtained a studentship at 
King’s College, London, and in 1856 a scholarship at Queens’ 
College, Cambridge, graduated as fifth wrangler in 1859, and was 
immediately elected fellow of his college. The following year 
he succeeded the Rev. R. Main as chief assistant at the Royal 
Observatory, Greenwich, and at once undertook the fundamental 
task of improving astronomical constants. The most important 
of these, the sun’s mean parallax, was at that time subject to 
considerable uncertainty. From a discussion of the observations 
of Mars made in i860 and 1862 at Greenwich and Williams- 
town (near Melbourne), Stone deduced for it a value of 8-932" 
{Mon. Not. R.A.S. xxiii. 183), and in a further investigation 
in which he included the observations made in 1862, at the 
Cape of Good Hope, he obtained 8*945" R-A.S., vol. 

xxxiii.). Confirmatory results were afforded by his discus- 
sion of the observations of the transit of Venus in 1769 which 
yielded the figure 8-91" (Mon. Not. R.A.S. xxviii. 255). In 
1865 he contributed a memoir to the Royal Astronomical 
Society on the constant of lunar parallax. He also deter- 
mined the mass of the moon, and from a discussion of the 
Greenwich transit circle observations between 1851 and 1865 
he found for the constant of nutation the value 9‘i34'^ 
These services were recognized by the award of the Royal 
Astronomical Society’s gold medal in 1869, and on the resig- 
nation of Sir Thomas Maclcar in 1870 he was appointed Her 
Majesty’s astronomer at the Cape. His first task on taking up 
this post was the reduction and publication of a large mass of 
observations left by his predecessor, from a selected portion of 
which (those made 1856- 1860) he compiled a catalogue of 1159 
stars. His principal work was, however, a catalogue of 12,441 
stars to the 7th magnitude between the South Pole and 25“ S. 
declination, which was practically finished by the end of 1878 
and published in 1881. Shortly after the death of Main on the 
9th of May 1878, Stone was appointed to succeed him as Radcliffe 
Observer at Oxford, and he left the Cape on the 27th of May 1879, 
At Oxford he extended the Cape observations of stars to the 7th 
magnitude from 25" S. declination to the equator, and collected 
the results in the Radcliffe Catalogue for 1890, which contains 
the places of 6424 stars. Stone observed the transit of Venus 
of 1874 at the Cape, and organized the government expeditions 
for the corresponding event in 1883. He was elected president 
of the Royal Astronomical Society (1882-1884), and he w-as the 
first to recognize the importance of the old observations accumu- 
lated at the Radcliffe Obse^^^atory by Hornsby, Robertson and 
Rigaud (Mon. Not. R.A.S., vol. Iv.). He successfully observed 
the total solar eclipse of the 8th of August 1896 at Novaya 
Zemlya, and purposed a voyage to India for the eclipse of 1898, 
but died suddenly at the Radcliffe Observatory on the 9th of 
May 1897 . The number of his astronomical publications exceeds 
150, but his reputation depends mainly on his earlier work at 
Greenwich and his two great star catalogues— the Cape Catalogue 
for x88o and the Raddle Catalogue for 1890. 

See Proc. Roy. Society. Ixii. to; Month. Not. Roy. Ast. Soc. Iviii, 
143; The Times, lotliof M&y 1897; Observatory, xx. 234; Astr. Nach. 
No, 3426; Rqy. Soc. Cat. Scient. Papers . ' (A. M. C.) 

STONE, FRANK (1800-1859), British painter, was bom in 
Manchester, and was .entirel;y self-taught. He was elected an 
associate of the Society of Pamters in Water Colours in 1833 and 
member in 1843 ; and an associate of the Royal Academy in zS5z«i 
The works he fost exhibited at the Academy weretportraits^bu^ 
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from Z840 onwards he contributed figure pictures, scenes from 
Shakespeare, scripture and sentimental subjects, many of which 
were engraved. 

STONE, GEORGE (1708-1764), archbishop of Armagh, was 
the son of ArMrew Stone, a London banker, and was educated 
at Westminster School and Christ Church, Oxford. Having 
taken holy orders his advancement in the Church was very rapid, 
mainly through the influence of his brother Andrew. Andrew 
Stone (1703-1773), who was five years older than George, 
became private secretary to the duke of Newcastle about 1729, 
afld was for many years on the most intimate and confidential 
terms both with the duke and with his brother Henry Pelham. 
In 1734 he was appointed undcr-sccrctary of state, and he soon 
gained a position of great personal influence with George II. 
by whom he was made tutor to Prince George, afterwards 
George III. On the accession of the latter to the throne, 
Andrew Stone was appointed treasurer to Queen Charlotte, 
and attaching himself to Lord Bute he became an influential 
member of the party known as “the king’s friends,” whose 
meetings were frequently held at his house. He was, therefore, 
well able to promote the preferment of his brother George, who 
went to Ireland as chaplain to the duke of Dorset when that 
nobleman became lord-lieutenant in 1731. In 1733 George 
Stone was made dean of Ferns, and in the following year he 
exchanged this deanery for that of Derry; in 1740 he became 
bishop of Ferns, in 1743 bishop of Kildare, in 1745 bishop of 
De^y, and in 1747 archbishop of Armagh. During the two 
years that he occupied the see of Kildare he was also dean of 
Christchurch, Dublin. 

From the moment that he became primate of Ireland, Stone 
proved himself more a politician than an ecclesiastic. He was 
said to have been selfish, worldly minded, ambitious and 
ostentatious; and he w^as accused, though very probably falsely, 
of gross private vice.” ^ His aim was to secure political power, 
a desire which brought him into conflict with Boyle, the* Speaker 
of the Irish House of Commons, who had organized a formidable 
opposition to the government. The duke of Dorset’s reappoint- 
ment to the lord-lieutenancy in 1751, with his son Lord George 
Sackville as secretary of state for Ireland, strengthened the 
primate’s position and enabled him to triumph over the popular 
party on the constitutional question as to the right of the Irish 
House of Commons to dispose of surplus Irish revenue, which 
the government maintained was the property of the Crown. But 
when Dorset was replaced by the duke of Devonshire in 1755, 
Boyle was raised to the peerage as earl of Shannon and received 
a pension, and other members of the opposition also obtained 
pensions or places; and the archbishop, finding himself excluded 
from power, went into opposition to tlie government in alliance 
with John Ponsonby. These two, afterwards joined by the 
primate’s old rival Lord Shannon, and usually supported by 
the earl of Kildare, regained control of affairs in 1758, during the 
viceroyalty of the duke of Bedford. In the same year Stone 
wrote a remarkable letter, preserved in the Bedford Correspon- 
dence (ii. 357), in which he speaks very despondingly of the 
material condition of Ireland and the distress of the people. 
The archbishop was one of the undertakers ” who controlled 
the Irish House of Commons, and although he did not regain the 
almost dictatorial power he had exercised at an earlier period, 
which had suggested a comparison between him and Cardinal 
Wolsey, he continued to enjoy a prominent share in the adminis- 
tration of Ireland until his death, which occurred in London on 
the Z9th of December 1764. ' 

Al^ough this much-abused prelate,*’ as Lecky calb him, 
was a firm supporter of the English government in Ireland, he 
was far from being a man of tyrannic^ or intolerant disposition. 
It was due to his influence that in the anti-tithe disturbances in 
Ulster in 1763 the government acted with conspicuous modera- 
tion, and that the movement was suppressed with very little 
Mooidshed; he constantly favoured a policy of conciliation to- 
wards the Roman Catholics, whose loyalty he defended at 

^ W. £. H. Lecky, Hist of Ireland in the Eighteenth Century (1892), 
i.462. 
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different periods of his career both in his speeches in the Irish 
House of Lords and in his correspondence with ministers in 
London. Archbishop Stone, who never married, was a man of 
remarkably Imdsome appearance, and his manners wera “ emi- 
nently seductive and insinuating.” Richard Cumberland, who 
was struck by the “ Polish magnificence ” of the primate, speaks 
in the highest terms of his courage, tact, and qualities as a popu- 
lar leader. Horace Walpole, who gives an unfavourable picture 
of his private character, acknowledges that Stone possessed 
“ abilities , seldom to be matched ”; and he had the distinction 
of being mentioned by David Hume as one of the only two men of 
mark who liad perceived merit in that author’s History of England 
on its first appearance. He was himself the author of several 
volumes of sermons which were published during his lifetime. 

See Richard Mant, History of the Church of Ireland, vol. ii. (London, 
1840) ; J. A. Froude, The English in Ireland in the Eighteenth Century 
(3 vols.. London, 1872-1874); W. E. H. Lecky, History of Ireland in 
the Eighteenth Century (5 vols., London, 1892); J. R. O'Flanagan, 
Lives of the Lord Chancellors and Keepers of the Great Seal of Ireland 
(2 vols., London, 1870); Richard Cumberland, Memoirs (London, 
i8o6j; F. Hardy, of the Earl of Charlemont (2 vols., 2nd. ed.^, 

London, 1812); Horace Walpole, Memoirs of the Reign of George II, 
(3 vols., l^ndon, 1846); Bedford Correspondence (3 vols., London, 
1842-1846); Correspondence of Chatham {/^wo\s.,LoT\dori, 1838-1840). 

I , (R- J. M.) 

STONE, LUCY [Blackwell] (1818-1893), American reformer, 
anti-slavery and woman’s-rights leader, was born in West 
Brookfield, Massachusetts, on the 13th of August iSiSr Her 
father refused her the college education that she so eagerly 
I desired, but she earned enough to carry her through Oberlin 
College, where she graduated in 1847. She immediately went 
on the lecture platform as an advocate of abolition and of 
woman’s rights, and her remarkable voice and commanding 
eloquence often held in check the most disorderly audiences. 
In 1855 she married Dr Henry B. Blackwell (1824-1909), a 
prominent abolitionist and advocate of woman’s rights, who 
agreed that she should keep her maiden name; after 1870 he 
assisted his wife in the management of the Woman's Journal of 
Boston, of which she became editor in 1872. She allowed her 
New Jersey property to be sold for taxes, and then published a 
pamphlet on “ taxation without representation.” She cam- 
paigned for woman’s suffrage amendments in Kansas (1867), 
Vermont (1870), Michigan (1874), Colorado (1877) and Nebraska 
(1892). She died in Dorcliester, Mass., on the i8th of October 
1893. Her daughter, Alice Stone Blackwell (b. 1857), carried 
on, with her father, the Woman's Journal siiter 1893, and in 
1885-1905 edited the Woman's Column, 

I Her husband’s sisters, Elizabeth Blackwell (1821-1910) 

I and Emily Blackwell (1826-1910), were prominent physicians. 
The former graduated at the Geneva Medical College, Geneva, 
New York, in 1849, recwving the first physician’s d^ee granted 

a woman m the United States, and studied in Philadelphia, 
in Paris and in London, where she began to practise in 1869. 
She died at Hastings on the xst of June 1910. Emily Blackwell 
graduated at the Medical Department of Western Reserve 
University in 1854; in 1853, with her sister, she founded the New 
York Infirmary for Women and Children; and she was for many 
years dean of the Woman’s Medical College of the New York 
Infirmary which she and her sister established m 1865. 

STONE, MARCUS (1840- ), English painter, son of Frank 

Stone, A.R.A.. was trained by his father and began to exhibit 
at the Academy before he was eighteen; and a few years later he 
illustrated with much success bo^ by Charles Dickens, Anthony 
Trollope, and other writers, friends of his family. He was elect^ 
an associate of the Royal Academy in 1877, and academician in 
1887. In his earlier pictures he dealt much with historical 
incidents, but in his later work he occupied himself chiefly with a 
particular type of dainty sentiment, treated with much charm, 
refinement and executive skill. One of his canvases is in the 
National Gallery of British Art. Most of his works have been 
engraved, and medals h^ve been awarded to him at exhibitions 
in all parts of the world. 

See t}ie Life and Work of Marous Stone, R^,, by A. L, Baldly 
{Art Journal office, X896). 
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STOMEy NICHOLAS (1586-1647), EnglMi sculptor and archi- 
tect, was the son of a quanyman of Woodbury, near Exeter, 
and as a boy was apprenticed to Isaac James, a London mason. 
About 1603 he went to Holland and worked under the sculptor 
Hendrik de Keyser (1567-1621) and his son Pieter, and married 
his master’s daughter. Stone is said to have made the portico 
to the Westcrkerk at Amsterdam. Returning to London about 
1613 with Eernurd Janssens (/?. 1610-1630), a fellow pupil, ^ he 
settled in Southwark and obtained a large practice; in 1619 
he was appointed master-mason to James I., and in 1626 to 
Charles L; and he died in London on the 24th of August 1647. 
Stone, whose work is associated with Inigo Jones’s introduction 
of Renaissance architecture into England, ranks as the great 
sculptor of his time and the rejuvenator of the art in England. 
He is best known by liis monuments, notably those to Sir 
Francis Vere, the earl of Middlesex, and Francis Holies in West- 
minster Abbey; Sir Dudley Digges at Chilham church, Kent; 
Henry Howard, earl of Northampton, in Dover Castle (removed 
to Greenwich); Sir Thomas Sutton, at the Charterhouse (with 
Janssens); Sir Robert Drury at Hawstead church, Suffolk; 
Sir William Stonhouse at Radley church, Berkshire; Sir Thomas 
Bodley at Merton College, Oxford; Sir William Pope, in Wroxton 
church, near Banbury; Sir Nicholas Baron, in Redgrave church, 
Suffolk (with Janssens); Dr John Donne (winding-sheot), at 
St Paul’s Cathedral; and Sir Julius Caesar, in St Helen’s, 
Bishopsgate. 

He had three sons : John (d. 1667), a sculptor; Henry (d. 1653) 
—commonly kmjwn as Old Stone ” — o. painter, whose copies 
of Van Dyck were famous, and whose portraits of Charles I. 
and others are in the National Portrait Gallery; and Nicholas 
(d. 1647), a .sculptor, who worked under Bernini at Rome and 
left a sketch-book, which, with a note-book of his father’s 
(giving a list of his works between 1614 and 1641), is in the Soane 
Museum. 

See an article by A. E. Bullock in the Architeoiural Review ^ 
1907. and the same author's illustrated moiiograpli Sonie Soulpiural 
0/ Nicholas Stone (lUtsiord, X^ndon, 1908). 

STONE, a market town in the western parliamentary division 
of Staffordshire, England, on the river Trent, 7 m. N. of Stafford 
by the North Staffordshire railway. Pop. of urban district 
(1901), 5680. Part of the walls and crypt remain of an abbey 
which dates from the foundation of a college of canons in 670. 
The church of St Michael dates from 1750, the ablxjy church 
having collapsed in the previous year, Allcyne’s grammar school 
is a foundation of 1558. The chief industry is slioemaking, 
but malting, brewing and tanning are also carried on. At Bury 
Bank, on the hills to the north, an earthwork is traditionally 
considered to be the site of the capital of the Kingdom of 
Mercia; there are other works in the neighbourhood at Saxon 
Low. 

STONE ( 0 . Eng. sidn) the word is common to Teutonic 
languages; cf. Gcr. Suiity Du. sieeny Dan. and Swed. sien\ the 
root is also seen in Gr. enrta, pebble), a detached piece or fragment 
of rock. The word is thus applied to the small fragments scattered 
in the ground or on roads, to the water-worn pebbles of the sea 
shore or river beds, and to the hewn, dressed or shaped rock used 
as a building material, with which this article deals. A qualifying 
word generally accompanies “ stone ” when the term is applied 
to pieces of rock cut to a<paTticular size and shape and used for a 
specific purpose, «.g. mill-atone,’^ hearth-stone,” ** grave- 
stone,” The term " precious stone ” is used of those mineral 
which, from their beauty of colour, &c., their rarity, and some- 
times their hardness, arevahied for their suitabilityfor ornaments 
(see Gbiis). The word is also often applied to many objects 
resembling a stone or pebble, such as tl^ hard kernel of certain 
irutits, as of the diei^, plum, peach, &c., or the calculi or 

^ Also called JanMen {Diet, Nat, Jansen and Janson. 

Possibly hu was fhe brother of the Gerard (Geraert) Jansen or John- 
son, of Southwark, who in 4^16 executed the bust of Shakespeare in 
Stratford church; but it is uncertain whether the Utter was Identical 
with, or the son of, the Dutch tomb-maker Gerard Jansen described 
in Sir W. Dogddle's JHary as hoivliig, in 1393, lived for twenty-six 
years in England, and as the father of five sons. 


concretions sometimes formed in the gall or urfaiaiy bidder ar 
the kidneys (see Bladder Diseases and Kidney Bisease^)^ 
The '' stone ” has been a common measure of weight in north- 
western Europe. In Germany the Stein ” was of 20 to 22 Ib^ 
In the British system of w ights the “ legal ” stone, ot ” horse- 
man’s ” weight is of 14 lb avoirdupois; in weighing wool it was 
also of 14 !lb, but is now usually t6 lb. The ” customary ^ 
stone for fish or butcher’s meat is of 8 lb. 

Building-stone , — ^In selecting a stone for building purposes 
many important points have to be considered. The stone mupt 
be strong enough to bear the load placed upon it, ii must be 
durable and weather well in the atmosphere of the district, and 
its colour and appearance need to be studied. It must further 
be ascertained whether a sufficient supply is available, and the 
price also must be taken into account; some difficulty is often 
experienced in obtaining a suitable stone at a moderate cost, and 
considerations of expense frequently have more to do with the 
choice of a stone than the architect would wish. Where there 
is risk of fire, as is often the case in business and factory^ premises, 
it is necessaiy to select a stone able to stand the effect of a great 
heat without damage. Great experience of the strength of stones 
and of their behaviour in different situations is desirable; but 
even when this knowledge is given and the greatest care is 
combined with it, some point may be overlooked. For example, 
the stone facing of the Houses of Parliament at Westminster was 
chosen on the recommendation of a committee composed of men 
of eminent scientific and technical skill; yet it has not weathered 
well because it is not constituted to resist the destroying effects 
of the London atmosphere. 
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The prime; factor hi tliu clioicu of a building stone should bo tho 
climate to wliich the nuitcrhil has to be exposed. Stone that in 
tlie pure country air has proved extremely durable 
may quickly decay in an impure city atmosphere, or 
when subjected to the strong salt winds from the sea. 

Extremes of temperature, too, arc, generally speaking, prejudicial to 
the life of stone, the alternations of heat and cold aetrmg up move- 
ments in the substanoes of the stone, which, though slight, will in 
many cases hasten its disintegration. There are few materials which 
more quickly decay and fail tliau stone placed under unsuitable 
conditions. An analysis, made by E. C. Clayton, of a sample of 
incrustation found on the Portland stone masonry of St Paul's 
Cathedral, London, gave the following result 
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The deposit when reduced to a fine grey powder and placed under 
the microscope did not appear to contain any organic matter. 
Mr Qayton says that this test points to the fact that principal 
constituent 01 limestones, namely calcium carbonate, has 
changed into calcium sulphate by the action of sulphurous and 
sulphmric acids over present in the smoky London air. Impurities 
of this nature lodge on the face of tlie stone and are diluted and 
driven into the pores by subsequent rain. Having by their chetnical 
action destroyed a portion of the substance of the material, tiicy canse 
a slight crust to form on the surface which is in turn washed off. 
Carbonates of lime and magnesia, tho chief conslitaonts of ordinary 
marbles and limestonoe, are very susceptible to the solvent aetien 
of these acids. Pure water has little or no chcnoical action 
most building stones, but a danger arises to a porous stone even whwt 
situated iu pure air. Water will soak intp' some stones inxoasider- 
able quantises, and In frosty wcatlicf this fact constitittce a serieus 
menace to tho rock; for water when passing from the liquid to tSie 
sedid state exerts if checked an enormous pressure, and the face, and 
sometimes the bulk, of the atone if fxoqucntly damaged in this wa^- 
Oue of the best precautions that can bo taken by an architect Ut 
a personal visit to the quarry, to examine tho stone in its natural 
situation. This, of course, wiU give little clue to its behaviour in 
an impure atmosphere, and therefore, If the particular sitone hae bum 
previously used in the same district, the buildin|n in which it. has 
been employed should also be inspected. A hard and lasting 
will show the marks of the tooling, and rim arrises of the bloeks wil l 
be sharp and good, even after many years' exposure. 
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The colotir has a oen^erable bearingf upcm. the eeleetion of a 
atene, but this . although a very importawt matter . must give way 
£aiour beioreihe question of durability. In large towns and 
* TnatiufactunngdSutrictsthls isiiiost«m|>l»ticaUy theoase, 

for withSu a few years of erection the exterior of a builcling in such 
districts is disguised under a coating of soot and grime. 

Should the stone contain iron, especially in the iom of ** pyrites.” 
there is a great likelihood of its being stained more or less badly 
by iron ” rust.” If the metal is distrlmitod evenly in small particles 
throughout the mass the rusting may do no more harm than 
merely deepen the tone of the stone, but if present in large pieces 
the stain may be so serious as to siK)il the appoaraiioe entirely. 

■“When the durability of stone has not been tried over some oon- 
siderable period in a building actually erected, the most careful 
Tewtiar, physical and chemical tests should be made. If tiie 
stone passes the following teats satisfactorily it may 
safely be assumed to be of good qualitj’ and likely to prove durable : 
(ij Resistance to crushing; (2) acid 'tost; (3) sibaorption test; (4) 
microscopical examination. 

The resistance to crusliing varies to an enormous extent with 
the different kinds of stone, from a little over Oo tons per square 
foot, which is the limit for a weak limestone, up to a load of w'er 
1300 tons necessary to crush the hardest granites. In general 
practice the load placed upon stoaie should not exceed one-tenth of 
the crushing weight as found by testing typical specimens, A six- 
inch cube Ls a convciiicnl size oiteii adopted for Uie blocks to wliich 
the crushing test is to be applied. 

The effect produced by soaking pieces of stone for some days 
in a I % solution of sulphuric and hydrochloric acids will deciclo 
roughly whcllier it will be durable in a city atmosphere. The 
vessel Containing the test should bo agitated twice a day; the 
action of the acid is to dissolve any portions of the stone that would 
be decomi>osed by the action of smoko and acid fumes. 

A block of the stone under consideration should bo dried thoroughly 
in a warm kiln or oven and carefully weighed befoix* it has time to 
absorb moisture from the air. It must llion be placed to soak in 
clean -ivater for twenty-four hours and after removal again weighed. 
The difference between the weights registered will give the weight 
of water absorbed, and this should not be more tlian xo% of the 
weight of the dry block. There are, however, cxG(^>tions to this 
test, some very porous stones being capable of taking up a large 
quantity of water and at the same time proving durable in use. 
But such material is liable to allow damp to ]^notFate. through 
it to the interior of the building in which it is employed. 

The microscope is the beat means of dctcrmiiung the etruoture 
of a stone, and of recognizing the presence of matter likely to affect 
its usefulness adversely. Should u*on pyrites be discovered in any 
quantity the stone should be rejected, as this impurity easily 
decomposes on exposure, and badly stains and sometimes splits 
the stone. 

The liardost, least absorbent, and most oompact and uniform 
stones are of ancient geological formation, and with time and in- 
crease of superimposea pressure have become dense and very hard. 
The softer stones are 01 later formation, and are usuaily lighter 
in weight and more porous. A good stone should ring clearly 
when struck with stfiel, and a fxesh fracture should on examination 
be bright, clean and sharp in texture and free from loose grains. 
A dull earthy appearance indicates an inierior stone. 

A simple test for determining whether a stone contains much 
earthy matter is this : Borne sxWi diip|)ing8 from the ateme are 
traced in a vessel with sufficient water to cover the pieces, and aro 
left undisturbed for about three-quarters of an hour. The watyr 
is then gently agitated With stone of a highly crystalline natuw, 
having its particles well cemented together, the waiter will remain 
dear, but stone containing earth and clay will cause the water to 
become thick and cloudy in ai^earancc. 

The action of tlie air of certain districts has been diown to bo 
prejudicial to the durability of maity stones, A striking instance 
of this peeulianty is afforded by Cleopatra^ Koedle 
Pnsssrva- Thames ^mbantoent. This is an Egyptian 

monument of csxvod granite which undoubtodly stood 
for some thousands of years with Httlo deterioration on the spot 
from which it was removed. But since its oroCtkmin London it has 

jriodically with a preservative 
deoair sot up by ilxe impurities 


been found necessary to ooat ft 
solution in order to chock the _ ^ ^ ^ , 

of the London atmosphere. Sunilariy the Egyptian obelisk in 
Central Park, New York, U.S.A., has for the same reason been 


coated with a .prmaration of '] 
m turpentine. The surface < 


fin contaiiiirig creosote dissolved 
the stono was heated by means of 
I Igaam and charcod atoves, and tho ooiimaund>applied hot 
f The most usual method adopted mr pres(^vi% stonework is 
to paint the exposed surfaces with ordinary oil emoun This fflls 
; the pores of the stono and forms a coat which, tiiptigh weafher- 
prooi, completely hides the natural bccwity of the stone, Tho paint* 
! ng must be rodono every four or fivio years* Boiled Unseaa oil is 
sometimes used on stonowodk, one or more coati^ being wril brushed 
in after cleaning it. Ijts use deepens the colour of the stone, and 
tmless very carefully done the work is apt to appear patchy. A 
large number of prOdosses consist of coating the stonework with a 


eohitlo&aC aolabte slliea. Id pwom a eeft wtte df'sdtoate 

ol po^h or soda ie brushed ililo tiio stone and, aidedby the carbonic 
acid in tho air, acts upon some of the oenstituenta c4 the stone 
and forme a hard surface whkb fs BOtUablo to deoay.‘ TaiRantom^s 
a solution of silicate of eedbie applied until thesuiCacIbofthe 
stone hM become saturated. This ieeiHowed to dry and a oohition 
of chlofidoof calcium is then applied in a similar manner, Tho 
two seduitions act togetlier and by deoennposition produce an insolniiAe 
silicate of lime Which fills the piwes of the otoae and binds its par* 
tielos together, thereby cheeking decay. Mmryta wakr will, when 
applied to lltncslone that has decayed owtng to the action of sul- 
phurous fumuB, penetrate inito and solidify me cmimbling portions, 
with the result that the stone is reconstituted and becoxuos hard 
and quite solid. Professor A. H. Church employed, tliis method 
in arrefding the decay of tho fr^^sooes in tiie Houses ol Bariiamont 
and the stonework of tlie chaptor*hou80 at Weetminstor was also 
treated by him in the same manner. hhioU is the suone given 
to a siUceous preservative specialty rooommended feu? use.itnon the 
limestones from the Bath district. It may also be applied xo other 
limestones, and to bricks, tiles, terra-cotta, Ac. It does notmatmially 
change the appearance of tho stone but enters the pores said prevents 
decay. Stonework that is much decayed may bo restored by 
Tabard's Motallic Stono, which is a natural stone of trachyte origin 
reduced to powder. The stone is restored to its original condi£>n 
by mixing the ]>owder with an acid which softens and reunites 
tho molecules without decomposition. The invention is cd Broach 
origin and has boon used for much important work on the continent 
of liuro}>c and in England. 

The natural bed of a stone 2s tliat surface on which it was originally 
deposited. But volcanic and other disturbances may have oocui^rod 
since tliat time and oomplotety altered its “ b® 
and therefore it frequently happens that a boriamtal^* * 

lino does not coincide with tho natural bed of stone as it rests in tihe 
quarry. Caro must be taken, however, before using tdie stone in a 
building, to find the proper bed and to set off a^ius with their 
laminae quite levd. Ex(^tions to this rule occur in the projeoting 
stones of comioes and string bourses, especially those with mmercut 
members which would be likely to drop off were tiM natural bod levol; 
in tlioso oases tho stones should be pkeed oniekbps with the lamiaoe 
vortical, except of course at tiie anglra of tho buUmg wliure tlie stone 
must be specially sdectod and laid on its natural &d. Limestones 
and sandstones which are granular in atructure and are found with 
wide planes of cleavage, giving deep btsds which can bo .quarried 
in large blocks having no tendency to split in any particular direction, 
are known as froestune. 

Stone fresh from the quarry is found to contain a quantity at 
moisture called ” quarry sop,” on acoount of which all stones (even 
granite) are comparatively soft when first quarried, 

This water gradually ovaipoiatos, and4titar some months' 
exposure stones t^ wore quite soft and weak when quarried 
acquire hardness and strongtii. Bor these resAona it is durable 
from an economical point of view to ” work ” the stone to its deahed 
sliape and mould and carve it when soft and eaiiily workaUo. By 
ado^ng this method a considerable .saving in carriage will be 
effected, and the durability of the atone is eomanced, for thequarity 
sap on drying out leaves a hard outer crust or ^otecrive skia 
which would be removed if the working of the atone were loft until 
it had become seasoned. It is an interesting fact that Sir Christopher 
Wren directed that the stones usod in the orsotion of St .Faul'a 
Cathedral should be seasoned for three yson cm the aea^each* 

Building-stones are divsded into several fpmups; tinrisfoiMB and 
sandstones are classified as aqueous or stratified f oclq nwtorito 
granite bdng the princiipail igneous or unstiratified . 

LirnmoMs consist chiefly of calcium Ganbonato with smell Piia- 
portions of other substances. They are often classified under oOUT 
noada : Covi^^ari limestones oonaist of oarbonata of limc^ either 
pure or in coimbbiation with day and sand. oolUio 

mnestoncB ooniist of grains at carbonato of lime cementoa togetW 
by the ssme substaiieo or miaed mtli sand and day*. Tito grains 
are egg^apbd (hento the name ” ooUto ") and vary in sue. from 
tiny portides to gmtns as lange as peas. SkeU^ limestones consist 
almost entirety lu iamafl dmUs^ icemented to^etiier by carbonate of 
lime. Miigimian Itoustones are composed of carbonates of hme 
and magnesia in varying proportions) ai>4 usually dso contain smaU 
quantities of siUoa, iron and alumina. Stones having less than 
15% of magnesia am not oleesed under this head, JiolomiBs are 
Umtttones contsiniag equal psoportiona of carbonate of limp and 
oorbonato of macnesia. MsSay of tiw . bufiding^toaes are 
limestonss. In England typi^ W ^ stones 

Portland stone and Aentidi ragstone, and in .America those ffoia 
tiia ststodof New York, Indiana (^ford q^anrr)% fight brown toqiw}, 
IJtinois .(Gtoilten and Chester quarried .and Kentucky ^(BQpdiiig 
Green stone^ light simUar to •Fortiand). Notoble FVeuen 
Umoitones me ^obtamed irDm the quarries at Feuren 
Chfitean-GaiUard fwhite). Abrots, Nonmandaux (white). ^and VillM 
(light brown}* The hmdmt anddo^ ^afiiodof are capidAo 
of tahhig a fine poltoh. Ximestones should be uato with oaroaa 
they litre uncectam to theft ibebaviour acyl.iiSusilty.B^ 
work than sandatoiNS) and aa a da npt atand tito 
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action of fire well. On being treated with a dilute acid| limestones 
will effervesce and by this test they can easily be identified, lime- 
stones weigh between 130 lb and 166 lb per cubic foot. They vary 
in colour, but most of them are cream or yellowish brown. Marble 
is a limestone which has been changed by the action of heat and 
pressure into a crystalline form. Many beautiful varieties are found 
which are suitable for interior decoration, such as for columns, wall 
lining, pavixm, &c., and in dry sunny climates they may be employed 
with great effect in external situations. They will take a high polish 
and the fine grained varieties are well adapted for intricate carving. 
The principal supplies of marble are drawn from Italy, Belgium 
and France, but the marbles from Ireland and those from Devon- 
shire and Derbyshire possess a remarkable range of colour and 
variety of markings. America has few notable coloured marbles; 
most of the stones quarried arc white or black. The states of 
Vermont (West Rutland and Sutherland Falls quarries), Tennessee 
and Georgia produce large quantities of marble. Marezeo and 
scagliola are imitations of marbles, and their manufacture and use 
arc described in Plaster-work. 

Sandstones are composed of grains of sand held together by a 
cemrating substance to form a compact rock. The cementing 
medium may be silica, alumina, carbonate of lime or an oxide of 
iron. Those stones that have a siliceous cement are the moat 
durable. Sandstones vary more in colour tlian limestones, the 
colour being largely due to the presence of iron. Cream, brown, 
grey, pink, red, light and dark blue, and drab are common colours. 
Typical British sandstones are Corschill (red) from Dumiriesshirc, 
the Yorkshire sandstones (brown), Pennant stone and Forest of 
Dean (blue and grey) from Gloucestershire. In America sandstones 
are quarried in many states, principally Connecticut (brown stone), 
New York (Potsdam red stone), Ohio (Amherst Berea and other 
quarries, light brown or grey stone) and Massachusetts (Long- 
meadow brown stone). Tlie texture of sandstones varies from a 
fine, almost microscopical; grain to one composed of large particles 
of sand. It will generally be found that the heaviest, densest, 
least porous and most lasting stones are those with a fine grain. 

Granites are igneous rocks formed by volcanic action and are of all 
Ideological ages. Granite is compofed of quartz, felspar and mica 
intimately compacted in varying proportions to form a hard granular 
stone. Quartz is the princijial constituent and imparts to the rock 
the qualities of durability and strength. Stones containing a large 
proportion of quartz are hard and difficult to work. Felspar of 
an earthy nature is opaque in appearance and is liable to decay; 
it should bo clear and almost transparent. The characteristic 
colour of the granite is generally due to this substance, but the 
stone is often affected by the nature of the mica it contains, whether 
it be light or dork in tint. Granite is the hardest, strongest and 
must durable of building-stones, and is difficult and costly to work. 
Wlion polished, many varieties present a beautiful and lasting 
surface. By reason of its strength and toughness tliis stone is often 
used for foundations, bases, columns, kerbs and paving and in all 
positions where great strength is required. The granites from the 
Peterhead and Aberdeen districts of Scotland and from Cornwall 
and Devonshire in England are much used. In the United States 
good granites are quarried in Connecticut, Massachusetts and 
Minnesota. Canada, especially the eastern provinces, supplies many 
excellent varieties of granites. Much granite is also exported from 
Norway and Sweden. Syonitic granite contains hornblende in 
addition to quartz, felspar and mica. True syenite consists of 
quartz, felspar and hornmende, the latter taking the place of mica. 
It obtmRs its name from a stone found at Syene in Egypt, but it 
has since been discovered that this stone is not a syenite " as it 
actually contains more mica than hornblende. These rocks are 
very h^d and are used more for paving and road-metalling than for 
building purposes. 

Slates . — ^The slate used for roofing and other purposes in building 
is a fine-grained and compact rock composed of sandy clay which 
has been more or less metamorphosed by the action of heat and 
tremendous pressure. Such rocks were originally deposited in 
the form of sediment by the sea or river, afterwards becoming 
compacted by the continual heaping up of superincumbent material. 
Owing no doubt to some sliding motion havmg at some time taken 
place, slaty rocks are capable of being split into thin sheets which are 
trimmed xo the various marketable i^es. A good slate is hard, 
tough and non-absorbent, will give out a metallic ring if struck, 
and whdn trimmed it will not splinter nor will the edges become 
ragged. Slams range in colour from purple to grey and green. 
The best-known British slates are those of the Wt\m and Westmor- 
land quarries. In America good slate is found in the states of New 
York, Penn.sylvania and Maine. (See also Roofs.) 

There are several kinds of artificial stone on the market, consisting 
of ffne cement concrete placed to set in wooden or iron moulds. 

Although from an artistic point of view its use is not 
desirable, it is prepared with such care that its cheap- 
ness, strength and uniform character have led to its wide 
employment. One of the best-known varieties is Victoria stone, 
which is composed of finely cru^ed Mount Sorrel (Leicestershire) 
granite and Portland cement, carefully mixed by machinery in the 
proportions of thtee to one, and filled into moulds of the required 
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shape. When the blocks are set hard the moulds are loosened and 
the olocks placed in a solution of silicate of soda for about two weeks 
for the purpose of indurating and hardening them. Many manufac- 
turers turn out a material that is practically non-porous and is 
able effectually to resist the corroding influence of sea air or the 
impure atmosphere of large towns. » 

See Rivington's Notes on Building Construction, vol. iii.; F. E. 
Kidder, Building Construction and Superintendence, vol. i.; P. 
Merril, Stones for Building and Decoration (American) ; H. Blagrove, 
Marble Decoration ; W. R. Johnson, Report on Building Stone for 
Extension of United States Capitol) Report of Committee upon ike 
Decay of Stone at the Palace at Westminster, (J. Bt.) 

STONE AGE, the term employed by anthropologists to describe 
the earliest stage of human civilization when man had gained no 
knowledge of metals, and his weapons and utensils were formed of 
stone, horn or bone. The term has no chronological value, as 
the Stone Age was earlier in some parts of the world than in 
others, and even to-day races exist who are still in their Stone 
Age. This first period of human culture has been subdivided by 
Lord Avebury^ into Palaeolithic and Neolithic j words which ha\'e 
been generally accepted as expressing the two stages of the rough, 
unpolished and the finely finished and polished stone implements. 
(See Archaeology.) 

STONE-FLY, the name given to medium-sized, neuropterous 
insects of the family Pcrlidae with long flexible antennae, wide 
thoracic sterna and with the wings resembling, as regards size, 
shape and the fan-like folding of the posterior pair, those typical 
of the Orthoptcra except that the anterior pair is membranous 
and not coriaceous. The immature forms, which are aquatic, 
carnivorous and active, are very like the adults except in the 
absence of wings and in their method of respiration, which is 
either cutaneous or effected by means of variously placed integu- 
mental tufts richly supplied with tracheae. By some authors the 
Perlidac arc regarded as a special order, Plecoptera; by otliers 
as a sub-order of an order Platyptcra, which contains the 
Tcmiitidae and some other insects as well. 

STONEHAM, a township of Middlesex county, Massachusetts, 
U.S.A. Pop. (1890), 6155; (1900), 6197; (1910, U.S. census), 
7090. Area, 6*6 sq. m. In the township is Spot Pond, a large 
lake with islets, .so named in 1632 by Governor John Winthrop 
and others who then first discovered it; it is a storage basin for 
the Metropolitan Water District, and supplies Medford, Melrose 
and Stoneham. A large part (730 acres) of the Middlesex Fells 
Reservation of the Metropolitan Park System is in Stoneham. 

I The village of Stoneham, with the only post office in the town- 
I ship, is about 9 m. north by east of Boston, and is ser^^ed by the 
Boston & Maine railway and by inter-urban electric lines; it has 
a public library\ Steam power was first used in the manufacture 
of shoes in Stoneham by John Hill & Co., who introduced many 
labour-saving devices, notably the heeling machine (1862;. 
Stoneham, long a part of Charlestown and first settled about 
1668, was incorporated as a township in 1725, but its 
boundaries have been frequently changed since then, 
STONEHAVEN (locally Stanehive)^ a police burgh, seaport 
and county town of Kincardineshire, Scotland, 15 m. S.S.W. of 
Aberdeen by rail. Pop. (1901), 4577. It consists of two quarters, 
the old town picturesquely situated on the south bank of the 
Carron and the new on the land between this sti-eam and the 
Cowie, the two being connected by the bridge which carries the 
main road from the south to Aberdeen. The principal buildings 
are the market-house and town hall, and the industries include 
distilling, brewing, tanning, the making of net, rope and twine 
and woollen manufactures. The harbour, a natural basin, is 
protected on the south-east by cliffs and has a quay. The trade 
IS mostly in coal and lime and the exports are chiefly agricultural. 
The town is an important centre of the fishing industry, and has 
become a favourite watering-place. On the decay of Kincardine, 
the original capital, Stonehaven bw»me the county town in 1600, 
and suffered heavily during the covenanting troubles, Montrose 
setting it on fire in 1645. The Slug Road to Banchory-Teman, 
or Upper Banchory (pop. 1475), ^5 distant, a favourite 
residential resort of Aberdeen citizens, begins at Stonehaven.: 
It pursues mainly a north-western direction, at one point being 
carried over the shoulder of Cairn Mon-eam (1245 ft.)« 
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STONEHENGE (Sax. Sianhengist, hanging stones), a circular 
group of huge standing stones (see Stone Monuments), situated 
on Salisbury Plain, Wiltshire, England, about 7 m. N. of 
S^isbury. Until comparatively recent times the surrounding 
district was in a state of nature with merely a thin coating of 
turf interspersed with tufts of heath and dwarf thistles, but bare 
of trees and shrub.s and altogether devoid of the works of man, 
with the exception of a series of prehistoric barrows of the Bronze 
Age which, singly and in groups, studded the landscape. It is 
safe to say that no prehistoric monument in Great Britain has 
given rise to more .speculation as to its origin, date and purpose; 
and although the few hoaiy^ stones still extant are but a small 
portion of the original structure they are still sufficiently imposing 
to excite the wonder of the passing traveller, and mysterious 
enough to puzzle the antiquary. 

Stonehenge was first mentioned by Nennius in the 9th century, 
who asserts that it was erected in commemoration of the 400 nobles 
who were treacherously slain near the spot by Hengist in 472. 
A similar account of its origin is given in the triads of the Welsh 
bards, where its erection is attributed to Aurelius Ambrosiiis, 
the successor of Vortigern. This was regarded as a miraculous 
feat brought about by the incantations of the magician Merlin, 
who caused a great stone circle in Ireland (said to have been 
previously carried thither out of Africa by giants) to be trans- 
ported to Salisbury^ Plain, where, at Merlin’s “ word of power,” 
all the stones moved into their proper places. On the other 
hand, the Welsh bard Aneurin states that Stonehenge existed 
befoi^ tlie time of Aurelius, whose title of Ambrosius may, as sug- 
gested by Davies, have been derived from Stonehenge. Geoffrey 
of Monmouth, in recording the death of Constantine, which took 
place about tlie middle of the 6th century {Historia britonutn), 
states that he was buried “ close by Uther Pendragon, within 
the structure of stones which was set up with wonderful art not 
far from Salisbury, and called in the English tongue, Stone- 
henge.” Inigo Jones, in his work on Stonehenge, published in 
endeavours to prove that it was a Roman temple, 
inscribed to Coelus, the senior of the heathen gods, and built 
after the Tuscan order.” This theory was attacked by Dr 
Ch^leton (1725), one of the physicians of Charles II., who 
maintained that it was erected by the Danes, and consequently 
after the departure of the Romans from Britain. The next 
controversialist who appeared on the .scene was the famous Dr 
Stukely (1740) who propounded the theory that Stonehenge, the 
stone circle at Avebury (Abury), &c., were temples for serpent 
worship, “ Dracontia ” as he called them, the serpent worship- 
pers being the Druids, Subsequent writers dropped the ophite 
portion of this theory, but still continued to regard Stonehenge 
as a temple or observatory of the Druids. Lord Avebury regards 
it as a temple of the Bronze Age (1500-1000 B.c.), though appar- 
ently it was not all erected at one time, the inner circle of small 
unwrought, blue stones being probably older than the rest 
{Prehistoric Times), On the other hemd James Fergusson 
(1872) contended that it was a sepulchral monument of the Saxon 
period. 

The original number and position of the stones have suffered 
in the course of time from wind and weather, in days when 
archaeological interest was not alive to the importance of pre- 
serving so ancient a monument. That, however, these natural 
causes of its dilapidation were assisted by the sacrilegious hand 
of man there is no lack of documentary evidence. Thus Inigo 
Jones laments the disappearance of stones that were standing 
when he measured it; and both Stukely and Aubrey deplore 
the loss of fallen stones that were removed to make bridges, 
mill-dams and the like. On the evening of the 3xst of December 
1900, one of the outer trilithons (*2 on plan), wit^ its lintel, 
was blown down in the course of a severe storm, this being the 
first collapse since the 3rd of January 1797, when one of the fine 
trilithons (57, 58) of the horseshoe felL This catastrophe 
attracted renewed attention to the state of Stonehenge, and 
much discussion took place as to the taking of precautions against 
further decay. 

The annexed plan, which is that of Professor Flinders Petrie, 


shows the state of Stonehenge at the moment preceding the fall 
of the trilithon on the 31st of December 1900. Within a circular 
earthwork, 300 ft. in diameter and approached from the north- 
east by a road or avenue which can still be traced by banks of 
earth, is an outer drcleof trilithons(ioo ft. in diameter) formed by 
great monoliths (sarsens), originally thirty in number, with large 



recambent on $ame date. 


lintel stones. About 9 ft. within this circle and concentric 
with it is another, formed of smaller “ blue stones,” originally 
forty in number, but only a few of which now remain in situ\ 
within that was a horseshoe of five huge trilithons formed by ten 
monoliths with their imposts (all sarsens); and within the horse- 
shoe was an inner horseshoe of “ blue stones,” originally nine- 
teen in number. The open part of the horseshoe exactly faces 
the sunrise at the summer solstice. Beyond the outer circle 
(not shown on plan) a gr:jat monolith — the sun stone, or so-called 
“ Friar’s Heel ” — standing on the axis of the horseshoe, marks 
the point where a spectator, centrally placed within the hor.s6- 
shoe, would see the sun rise on the horizon at the solstice. On 
the circumference of the earthern circle or surrounding rampart 
(not shown on plan), which is here intentionally broken, a great 
recumbent stone — the slaughter stone — ^lies along the axis: 
and across the axis, near the central curve of the inner horse- 
shoe, lies a fine recumbent stone — ^the altar stone — 15 ft. long. 

Only half the outer circle (sarsens) now remained upright, 
three on the west, thirteen on the east; and this indicated the 
effect of the prevalent west wind. The fall of trilithon siz and its 
lintel opened a larger path to the wind, and added to the danger 
of further destruction. Moreover, the narrow passages between 
the eastern monoliths had become worn by use in to* hollows which 
threatened their foundations. The acquisitiem of Salisbury 
Plain by the war office for military purposes seemed likely, 
again, to add to the risk of harm from thoughUess visitors. 
For all reasons an attempt to preserve Stonehenge was desirable; 
and the owner. Sir Edmund Ania-obus ^ was willing, on certain 
conditions, as to limitations of access, to co-operate with the 
Society of Antiquaries, Wiltshire Archaeological Society and 
Society for the Preservation of Ancient Monuments in taking 
such steps as might be necessary to prevent more stones from 
falling, and even (if possible) to set up some whidh hi^ fallen^ 

1 The ownership of Stonehenge having been questioned* Sir 
E. AntrobiMi's legal title to it was coniinned by a lawsuit in 1905. 
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The societies advised that trilithon 6, 7, with lintel — w'hich had 
slewed round-~and trilithon 56, which was leaning at a dangerous 
angle, should be examined with a view to replacement with as 
little excavation as possible; that the monolith and lintel 22 be 
replaced, and its companion sarsen (21) secured; and that trili- 
thon 57, 58, should be re-erected in its place, which was exactly 
known. Steps w^re taken to place the matter in the hands of 
engineering experts. On the 19th of September 1901 trilithon 
56 was successfully raised to a perpendicular position. It then 
presented an imposing appearance, .standing 21 ft. above ground : 
its total length was found to be 29 ft. 6 in., and its weight about 
30 tons. The excavations were carried to a depth of 8 ft. 3 in. 
below the datum line, and many objeds were found, including 
chippings and lumps of the stones, stone tools, bones, and (in 
the upper strata) coins and fragments of potter}-. Nearly too 
stone implements were excavated— -axes, hammer axes, stone 
hammers and mauls — ^which, according to Dr Gowland, w-ho 
superintended the work, had been used not only for breaking the 
rude blocks into regular forms, but also for working down their 
faces to a level or curved .surface. No light was thrown, however, 
on the transport of the blocks. 

Notwithstanding the many attempts, both by excavations 
and speculative writings, to elucidate the histor}' of this unique 
monument, the areliaeological data available arc insufficient to 
decide definiteh' between the conflicting opinioi\s held with 
regard to the dale of its construction and the purpose for which it 
was originally intended. The finding of chips of “ sarsens ” and 
“ blue stones ” together “ down to the bed of the rock ” would 
seem to disprove the theory that the inner circle and inner 
horseshoe were built earlier than the rest of the monument. 
Dr Gowland at a meeting of the Society of Antiquaries (Dec. 19, 
1901), read a paper on his recent excavations on the site of 
Stonehenge, in which he came to the conclusion that the struc- 
ture was a temple dedicated to the worship of the sun, and he 
assigns its erection to the end of the Neolithic period (2000 to 
1800 B.C.), on the ground that no bronze implenienis or relics 
were found during his explorations. It docti not follow, however, 
from the fact that only stone tools were found at the bottom of 
the trenches that the 'monument was constructed when metal 
tools were unknown, because none of the Stonehenge tools have 
the characteristic form.s of Neolithic implements, so that tlioy 
might have been .specially improvised for the purpose of roughly 
hewing these huge stones, for which, indeed, they were really 
better adapted, and more easily procured, than the early and 
ver}^ costly metal tools of the Bronze Age. On the other hand, 
tlie recorded discover}- of iron armour, Koman and British 
pottery and coins, together with the bones and horn.s of deer 
and other animals, is of little evidential value without a prec'ise 
record of the circumstances in w’hich they were found. Only 
one object, viz. an incense burner, seems to the present writer 
to have any chronological value, as it is an undoubted sepulchral 
relic of the Bronze Age. 

That the .sun on Midsummer Day rises nearl}-, but not quite, 
in line with the avenue and over the Friar’s Heel, has long 
been advanced as the chief argument in support of the theory 
that Stonehenge was a temple for sun-worship. On the sup- 
position that this stone was raised to mark exactly the line of 
sunrise on Midsummer’s Day when the structure was erected, it 
would naturally follow, owing to well-known astronomical causes, 
that in the course of time the direction of this line would slowly 
undergo a change, and that, at any subsequent date since, 
the amount of deviation would be commensurate with the lapse 
of time, thus supplying chronological data to astronomers for 
• determining the age of the building. The solution of this 
problem has recently been attempted by Sir No man Lockyer 
{Stonehenge and other BritisJi Stone Monuments), who calculates 
that on Midsummer Day, 1680 B.C., the sun would ri.se exactly 
over the Friar’s Heel, and in a direct line with the axis of the 
temple and ** avenue.” The above date he therefore considers 
to be the date of the erection of this Jreat national monument, 
within a- margin of possible error, on either side, of 200 years. 

Looking at Stonehenge from the architectural standpoint, 


there can be no hesitanc}" in regarding it as an advanced re- 
presentative of the ordinary stone circles, some two hundred 
of which, great and small, are known witliin the British Isles. 

It is, however, differentiated from them all by having hewn 
stones, capstones, tenons and sockets. That its* analogues were 
chiefly used as sepulchres has been fully established, and this 
is presumptive evidence that the sepulchral element was, at 
least, one of the objects for which Stonehenge was constructed : 
and it was probably for this reason that ifwas erected on Salis- 
hury Plain, where there already existed an extensive necropolis 
of the Bronze Age. Nor would this by any means militate 
against its use as a temple for consecrating the dead, or for 
sun-worship, or any other religious purpose. 

Authorities.- Among numerous 'wTitings on Stonehenge may 
be mentioned Stonehenge and Abury, by Dr William Slukely (1740; 
reprinted in 1840); Davies, Celtic Researches (1804), and Mythology 
of the Druids (1809) ; lloarc, Ancient Wiltshire (1812), vol. i.; Browne. 
An Illustration of Stonehenge and Abury (182.^); J'crgusson, Rude 
Stone Monuments (1872); Long, Stonehenge and its Harrows (1870); 
Gidiey, Stonehenge Viewed in the Light of Ancient History and Modern 
Observation {1877); M. Flinders I’etrie, Stonehenge: Plans, 
Desert fyhons and Theories (1880); E. T. Stevens, Jottings on Stone ’ 
henge (1882) ; Edgar Barclay, Stonehenge and its Earth Works (1895) ’» 
Lockyer, Stonehenge and other British Stone Monuments, Astro- 
nomically Considered (1900). See also The Times (A])ril 9, 1901). 
For a complete bibliography of Stonehenge sec the Wiltshire 
Archaeological and Natural History Magazine (Dec. 1901), by W". 
Jerome Harrison. (B. Mu.) 

STONEMAN, GEORGE (1822-^1894), American soldier, was 
born at Busti, in Chautauque county, New York, on the 8th 
of August 1822. He graduated at West Point in 1846, served 
as second lieutenant with the Mormon battalion in California 
during the Mexican War, and became a captain in 1855. In 
February 1861, while in command of Fort Brown, lexas, he 
disregarded the orders of his superior ofiicer, Major-General 
D. E. Twiggs, to surrender to the Confederate forces, and escaped 
with the garrison. He served on McClellan’s staff during the 
West Virginia campaign, and was commissioned brigadier- 
general of volunteers and appointed chief of cavalry of the 
Army of the Potomac in August 3861, in which capacity he 
took part in the Peninsula campaign and the Seven Da}-s’ Battle. 
He commanded the HI. corps in the Fredericksburg campaign: 
and was promoted, in November 3862, to be major-general of 
volunteers. During the Chancellorsvillc campaign he made 
an unsuccessful ravaliy’^ raid toward Richmond. In the early 
months of 1864 he commanded the XXIII. corps, and then, 
as commander of the cavalry of the department of the Ohio 
took part in the Atlanta campaign. While attempting to seize 
the Confederate prison at Andersonville (July 31, 1864), he 
was captured at Clinton , Georgia. After his release in October 
he commanded cavalry in Ea.st Tennessee, making successful 
raids into Virginia and North Carolina, and on the 12th of 
April 1865 defeated a Confederate force near Salisbury, North 
Carolina, and captured a large number of prisoners. After- 
ward he held commands in Tennessee and Virginia until 1868. 
He was mustered out of the volunteer service in September 
1866, but served in the regular army as colonel and brevet- 
major-general till 1871. He then removed to California, was 
elected governor by the Democrats, and served from 1883 to 
1887. In February 1891 he was made a colonel on the retired 
list, U.S. Army, and on the 5th of September 1894 died at Buffalo, 
New York. 

STONE MONUMENTS, PRIMITIV]^ The raising of com- 
memorative monuments of such enduring material as stone is a 
practice that may be traced in all countries to the remotest 
times. The highly sculptured statues, obelisks and other 
monumental erections of modern civilization are but the lineal 
representatives of the unhewn monoliths, dolmens, cromlechs, 
&c., of prehistoric times. Judging from the large number of 
the latter that have still survived ’the destructive agencies 
(notably those of man himself) to wliich they have been exposed 
during so many ages, it would seem that the motiv^ which led 
to their erection had as great a hold on humanity in its earlier 
stages of development as at the present time. In giving soma 
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idea of the characteristics of these rude and primitive monu- 
ments in Britain and elsewhere it will be convenient to classify 
them as follows : (i) Isolated pillars, or monoliths (/udvos, 
solitary, and A.ti9o5, stone) of unhewn stones raised on end, are 
called menhir^ (Cornish, maenhir, and Welsh maefif a stone, 
and hifj long). (2) When these monoliths are arranged in lines 
they become alignments {ad, to, and Fr. a line), as at 
M6nec, Carnac (see Plate, fig. 5). (3) But if their linear arrange- 
ment be such as to form an enclosure (enceinte), whether 
circular, oval or irregular, the group is designated by the name 
of* cromlech (Gaelic, cram, crooked, and leac, Welsh llech, a 
flagstone), as at Carrowmore, Ireland (sec Plate, fig. 4). (4) 
When the monoliths, instead of standing apart as in the previous 
structures, are placed close to each other and enclose an area 
sufficiently small and narrow to be roofed over by one or more 
capstones so as to form a rude chamber, the monument is 
called a dolmen (Breton, dolmen, from dol, a table, and mew, 
Welsh maen, a stone). For illustrations of the dolmens at 
Kcriaval and Kit’s Coty House (see Plate, figs, i and 2.) This 
megalitliic chamber is sometimes wholly embedded in a mound 
of earth or stones so as to present to outward appearance the 
form of a tumulus or cairn. As, however, there are many 
tumuli and cairns which do not contain megalithic chambers, 
it is only partially that these prehistoric remains come under 
the category of primitive ston^ monuments. In the rare 
instances of a dolmen being constructed of two single standing 
stqnes supporting a third, like the lintel of a door, as may be 
seen at Stonehenge {q.v), the monument is called a trilithon 
{rpi ~ Tpcis, three, and stone). 

Menhirs . — Rude monoliths set on end appear to have been 
erected in all ages for a variety of commemorative purposes, 
such as on the accession of kings and chiefs, or to mark the site 
of a battle, a grave, or a boundary line, &c. Throughout the 
British Isles such standing stones are widely interspersed, 
especially in the less cultivated districts. In Scotland, when 
stones were used ceremonially in the act of crowning a king, they 
were called tanist stones, the most celebrated of which was 
the Lia Fail, formerly at Scone (now at Westminster Abbey), 
on which the kings of Scotland used to be crowned. We read 
also of hare or hoer stones, cambus or camtis stones {cam, 
crooked), cat {cath, battle) stones, witch stancs, Druid 
stanes, &c. The Hawk .stane, or Saxum Falconis, at St Madoes, 
Perthshire, was erected in memory of the defeat of the Danes at 
Luncarty, and a monolith now standing on the field of Flodden 
is said to mark the place where King James fell. When menhirs 
were grouped together their number was often significant, 
e.g. twelve (Josh. iv. 5) or seven (Herod, iii. 8). Some standing 
stones are found to have been artificially perforated, and with 
these superstition has associated some curious ceremonies. 
As examples of this class may be mentioned the famous Stone 
of Odin near the circle of Stennis, the Clach-Charra, or Stone 
of Vengeance, at Onich near Ballachulish, Argyllshire, and 
Men-en-tol (the holed-stonc) in Cornwall. Two rude mono- 
liths in Scotland bear inscriptions — the famous Newton Stone 
in the district of Garioch, and the Cat Stane near Edinburgh. 
Others have cup-and-ring marking.^, .spirals or concentric circles. 
In Ireland, Wales and Scotland they are occasionally found 
with Ogam inscriptions and in the north-cast of Scotland (Pict- 
land) with some remarkable and hitherto unexplained symbolical 
figures, which were continued on the hewn and elaborately 
sculptured stones of early Christian times so largely found 
in that locality. In England monoliths are often associated 
with the cromlechs or stone circles, as the King’s Stone at 
Stanton Drew, Long Meg at Little Salkeld, the Rmg Stone at 
Avebury, &c. One of the finest British monoliths stands in the 
churchyard of Rudston, Yorkshire. 

Menhirs are found in all countries which abound in mega- 
lithic structures. In France over 1600 isolated examples have 
been recorded, of which about the half, and by far the most 
remarkable, are within the five departments which constitute 
Brittany. Over the rest of France they are generally small, 
and not to be compared in size to those of Brittany. At 


Locmariaquer, Morbihan, is the largest menhir in the world. 
It was in the form of a smooth-sided obelisk, but now lies 
on the ground broken into four fragments, the aggregate 
length of which amounts to 20*50 metres (about 67 ^t.). It 
was made of granite foreign to the neighbourhood, and its 
weight, according to the most recent calculations, amounted to 
347,531 kilogrammes, or 342 tons {U Homme, 1885, p. 193). The 
next largest menhir is at Pl^sidy (C6tes-du-Nord), measuring 
about 37 ft. in height. Then follows a list of sixty-seven gradually 
diminishing to 16 ft. in height, of which the first ten (all above 
26 ft.) are in Brittany. As regards form these menhirs vary 
greatly. Some arc cylindrical, as the well-known pierre de 
cham^Dolent at Dol (height 30 ft.), and that of Cadiou in 
Finist^re (28 ft.); while that of Penmarch (26 ft.) takes the 
shape of a partially expanded fan. A menhir of quartz at 
M6dr6ac (Ille-et-Viluine) stands ifij ft. high in the form of a 
rectangular pillar indubitablement tailU. On the introdu('tion 
of Christianity into France its adherents appear to have made use 
of these menhirs at an early period; many of them at present 
support a cross, and some a Madonna. While the scattered 
positions of some monoliths suggest that they were sometimes 
used as landmarks, or perhaps as places of rendezvou ; for 
hunters, the singular grouping of others shows that these were 
only secondary or subsidiary functions. So far as the Ogam 
inscriptions, found on some of the standing stones in Scotland, 
Ireland and Wales, have thrown light on the subject theyappear 
to have been the headstones of graves. It is not uncommon to 
find a monolith overtopping a tumulus, thus simulating the 
bauta (grave or battle^ stones of Scandinavia. Menhirs of all 
sizes are also met with m Algeria, Morocco, India, Central 
Asia, &c. 

Alignments . — ^The most celebrated monuments of this class 
are to be seen in the vicinity of Camac in Brittany. They are 
situated in groups at M6nec (see Plate, fig. 5), Kermario, Ker- 
lescant, Erdeven and Ste Barbe — all within a few miles of each 
other, and in the centre of a district containing the most remark- 
able megalithic remains in the world. The first three groups 
are supposed by some archaeologists to be merely portions of 
one original and continuous series of alignments, which extended 
nearly 2 m. in length in a uniform direction from south- 
west to north-east. Commencing at the village of Menec the 
menhirs extend in eleven rows. At first they stand from 10 to 
13 ft. above ground, but as we advance they become gradu- 
ally smaller till they attain only 3 or 4 ft. in height, and then 
cease altogether. After a vacant space of about 350 yards 
we come to the Kermario group, which contains only ten lines, 
but the menhins are nearly of the same magnitude as those at 
the beginning of the former group. After a still greater interval 
the menhirs again appear at the village of Kerlescant, but this 
time in thirteen row^. In 1881 M. Felix Gaillard. Plouharnel, 
made a plan of the alignments at Erdeven, from which it appears 
that, out of a total of 1120 menhirs which originally constituted 
the group, 290 are still standing, 740 fallen, and 90 removed. 
The menhirs here may be traced for nearly a mile, but their 
linear arrangement is not so distinct, nor are the stones so large 
as those at Camac. About 50 alignments are known in France. 
At Penmarch there is one containing over 200 stones arranged 
in four rows. Others, however, arc formed of only a single 
row of stones, as at Kerdouadec, Lcur6 and Camaret. The 
first is 480 metres in length, and terminates at its southern ex- 
tremity in a kind of croix gammie. At Leur6 three short lines 
meet at right angles. The third is situated on the rising ground 
between the town of Camaret and the point of Toulinguct. 
It consists of a base line, some 600 yards long, with 41 stones 
(others had apparently been removed), and two rectangular 
lines as short offsets. Close to it were a dolmen and a pros- 
trate menhir. All these monoliths consist of a coarse quartz 
and are of small dimensions, only one, at Leur^, reaching a 
height of 9 ft. Alignments are also found in the regions 
flanking the PjTcnees, but here they a,re generally in single file 
— mostly straight, but sometimes reptiliform. One at Peyrelade 
(Billi^re) runs in a straight line from north to south for nearly 
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300 yds. and contains 93 stones, some of which are of great 
size. At St Columt), in Cornwall, there is one called the Nine 
Maidens, which consists of eight quartz stones extending in 
a perfectly straight line for 262 ft. In Britain, however, 
the alignments are more frequently arranged in a double file, 
or in avenues leading to, or from, other megalithic monuments, 
such as still exist, or formerly existed, in connexion with the 
cromlechs or circles at Avebury, Stonehenge, Dartmoor, Shap, 
Callernish, &c. The stone circle at Callcrnish, in the island of 
Lewis, shows an unusually elaborate design with two parallel 
rows of upright stones running northwards and a single line 
across, thus presenting a cruciform appearance. A very tall 
menhir (17 ft. long) occupies the centre of the circle (42 ft. 
in diameter). The peat which in the course of ages had accumu- 
lated to a depth of 5 ft. was removed in 1858, and hence 
the characteristic features of this remarkable monument are 
well seen in the Tlate, fig. 3. The only example in England 
comparable to the great alignments of Carnac is in the vale of 
the White Hor.se, in Berkshire. Here the stones, numbering 
about 800, are grouped in three divisions, and extend over an 
irregular parallelogram measuring from 500 to 600 yds. in 
length and from 250 to 300 yds. in breadth. Sir Henry Dryden 
describes several groups of alignments in Caithness, as at Garry- 
whin, Camstcr, Yarhou.se, and the “ Many Stones ’’ at Clyth 
(Fergusson, Rudf Stone Monuments^ p. 529). Alignments in 
single and multiple rows have also been observed in Shetland, 
India, Algeria, ike. 

Cromlechs. — In Britain the use of tlie word cromlech is vir- 
tually synonymous with that of dolmen. In France, however, 
and on the Continent generally, it is exclusively applied to that 
class of monument for which in this country only the descrip- 
tive name of “ stone circles,” or “ circles of standing stones,” 
is used. This application of the term in various countries to 
different clas.ses of monuments has given rise to some confusion. 
The earliest known use of the word occurs in Bishop 
Morgan’s translation of the Bible into Welsh (1588), where “ the 
clefts of the rocks ” Ls rendered by cromlcchydd y creigiau. Its 
earliest occurrence in the special sense in which it has continued 
to be used by British antiquaries is in a description of .some 
ancient remains by the Rev. John Griffith of Llanddyfnan 
(1650), in which he says — ” There is a crooked little cell of 
stone not far frOm Alaw, where according to tradition Bronwen 
Leir was buried; such little houses, which arc common in this 
country, are called by the apposite name cromlechaw.** In 
this article the word cromlech retains its continental meaning 
and is exclusively used to indicate enclosures (enceintes) formed 
of rude monoliths placed at intervals of a few yards; and as 
such enclosure.s generally assume a circular, or oval, shape they 
are not infrequently described as stone circles. Rectangular 
enclosures are, however, not unknown, examples of which may be 
seen at Curcunno (Morbihan), near the well-known dolmen of 
that name, and at Saint Just (lllc-et-Vilaine). The former 
measures 37 by 27 yds., and is now composed of 22 menhirs, 
all of which are standing (some fallen ones having been restored 
by the government), while about a dozen appear to be wanting. 
A ‘‘ donkey-shoe-.shaped ” enclosure has been described by 
Sir Henry Dryden in the parish of Latheron, Caithness, measur- 
ing 226 ft. long, 110 ft. wide in the middle, and 85 ft. wide 
at the two extremities. Stone circles are frequently arranged 
concentrically, as may be seen in the circles at Ken more, near 
Aberfeldy, Perthshire, as well as in many other Scotti.sh, Irish 
and Sc^andinavian examples. More rarely one large circle 
surrounds inner groups without having a common centre, as 
at Avebury, where the outer circle (1200 ft. in diameter) sur- 
rounded two others, eacb of which contained an inner con- 
centric circle. The stone circle of Ballynoe, Cxi. Down, 
Ireland, consists of inner and outer (eccentric) circles; the 
former measures about 57 ft. in diametex with 22 stones, and 
the latter 105 ft. in diameter with 45 stones. At Boscaw^en, 
in Cornwall, there is a group of circled confusedly attached and 
paflially e^yerlapping. Also, on the small island of Er-Lanic 
(near tlft famous tumulus of Gavr’inis), there is a double 


cromlech (now partially submerged), the circles of which intersect 
each other. Cromlechs may also be connected by alignments or 
avenues, as already explained; and they are often associated 
with other megalithic monuments. 'J'hus, at the end of the 
great Carnac alignments are the remains of a large circle which 
can be readily traced, notwithstanding that some houses 
arc constructed within its area. In the Briti.sh Isles and in 
the north of Europe they frequently surround dolmens (as at 
Carrowmore, Ireland— Plate, fig. 4), tumuli and cairns. A few 
examples of a dolmen being surrounded by one or more circles 
have been recorded by M. Cartailhac from the department of 
Aveyron, in France. Outside the stone circle there is also 
frequently to be found a circular ditch as at Avebury, Stone- 
henge, Arbor Ix)w, Ring of Brogar, &c. The most remarkable 
megalithic monument oif this class now extant is Stonehenge, 
which differs, however, from its congeners in having the stones 
of its outer circle partially hewn and attached by trans- 
verse lintels. The largest cromlech in France was situated at 
the village of Kergonan, on the lle-aux-Moines (Morbihan), 
al')out the half of it being now destroyed by the encroachment 
of the houses. The renuiining scmi-circumfcrcnce contains 
36 menhirs, from 6 to 10 ft. high, and its diameter is about 
328 ft. 'fhis cromlech, like so many English “ circles,” 
was not circular but slightly elliptical. Only a few of the 
British cromlechs exceed these dimensions, among which may 
be mentioned Avebury (1260 by 1170 ft.), Stonehenge (outer 
circ'le 300 ft., inner 106 ft.), Stanton Drew (360 ft.), Brogar 
(345 ft.). Long Meg and her Daughters (330 ft.). One near 
Dumfries with 11 stones and 291 ft. in diameter, called the 
'I'welve Apostles, also closely approaches what Fergusson calls 
the loo-metre size; but, generally speaking, the Scotch and Irish 
examples are of smaller proportions, rarely exceeding 100 ft. 
in diameter. That most of the smaller circles have been used 
as sepulchres has been repeatedly proved by actual excavations 
which showed that interments had taken place within their areas. 
It is difficult, however, to believe that this could have been the 
main olqcct of the larger ones. At Mayborough, near Penrith, 
there is a circular mound entirely composed of an immense 
aggregation of small stones in the form of a gigantic ring and 
enclosing a flat area about 300 ft. in diameter. This space 
is entered by a wide aperture in the ring, and near the centre 
there is a fine monolith, one of several known to have formerly 
stood there. Of the same type is the Giant’s Ring, near Bel- 
fast; but the ring in this instance is made of earth and if is 
considerably larger in diameter (580 ft.), while the central 
object is a fine dolmen. It is more probable that such enclosures 
were used, like many of our modern churches, for the double 
purpose of burying the dead and addressing the living. 

Dolmens. — In its simplest form a dolmen consists of three, 
four, or five stone supports, covered by one selected megalith 
called a capstone, or table. A well-known example of this kind 
in ICngland is Kit’s Coty House ^see Plate), situated between 
Rochester and Maidstone, which is formed of three large sup- 
ports with a capstone measuring x i by 8 ft. From this simple 
form there is an endless variety of structures till we reach the 
so-called Giant Graves and Groties des Fees, which consist of 
numerous supports and several capstones. The dolmen of 
Bagneux, situated in the corner of a plantation on the outskirts 
of the town of Saumur, measures 18 metres in length, 6*50 in 
breadth and 3 in height. It is constructed of huge flagstones, 
4 on eitch side, and 4 capstones — the largest capstone measuring 
7-50 metres in length, 7 in breadtli and i in thickness. Another 
near E.ss^ (llle-et-Vilaine) called La Roche aux Fees, is con- 
structed of 30 supports and 8 capstones, including the vesti- 
bule. Dolmens of this kind are extremely rare in the British 
Isles, the only one comparable to them in form being Calliagh 
Birra’s Hou.se near Monasterboice, Ireland, which consists 
of 4 ciipstoncs supported by 4 or 5 thin stones on edge to form 
each side, and one stone closing one end. Owing to its small 
size (12 ft. long by 4 wide) this monument is' di.sappointing in 
appearance. These free-standing megalithic chambers, generally 
known as cilices convenes, as well as many other examples of the 
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simple dolmen, shopw no evidence of having been covered over 
with a mound. When there was a mound, it necessitated in 
the larger ones an entrance passage which, like the chamber, 
was constructed of a series of side stones and capstones. Some 
archaeologists* maintain that all dolmeas were formerly covered 
with a cairn or tumulus— a theory which undoubtedly derives 
some support from the condition of many examples still extant, 
especially in' France, where they may be seen, as it were, 
in all stages of degradation from a partial to a complete state 
q{ denudation. Were the soil and stones which compose the 
tumulus of New Grange, Ireland, removed, leaving only the large 
stones which form its entrance passage and central chambers, 
there would be exposed to view a very impasing megalith ic 
structure, not unlike the group of monoliths at Callemish 
in the Lewis (see Plate, fig. 3). The alUes comtrits of France, 
Germany and the Channel Islands had their entrance at the end; 
but, on the other hand, those of the Drente, in Holland (Hunc- 
bedden), had both ends Closed, and the entrance was on the .side 
facing the sun. The covered dolmens are extremely variable in 
shape— circular, oval, quadrangular and irregular being forms 
commonly met with; and as to size they range from that of an 
ordinary barrow up to that of New Grange, which rises in the 
form of a truncated cone to a height of 70 ft. with a diameter 
of 315 ft. at the base and 120 ^t. at the top. Around its 
base was a circle of some thirty rude monoliths, placed about 
10 yds. apart, and forming a circumference of 1000 ft. — 
only a few of these menhirs are now in siiu. The entrance 
passage to the interior of this huge tumulus measures about 
63 ft. long, 4 ft. 9 in. high, and 3 ft. 6 in. wide, and discloses j 
some large blocks of stone; and its cruciform chaml-ier i 
measures 26 ft. long, 21 ft. broad, and 19* ft. high in the 
middle. The entrance gallery may be attached to the end of 
the chamber, as in the Grotte de Gavr’inis, or to the side, as in 
the Giant’s Grave at Oem near Roskilde. In other irtstances 
there is no distinct chamber, but a long passage gradually 
widening from the entrance; and this may be bent at an angle, 
as in the dolmen du Rocher (Morbihan). Again, there may be 
several chambers communicating with one entrance passage; 
or two or three chambers, having separate entrances, may l)e 
imbedded in the same tumulus. A curious specimen of the 
former may be seen in a ruined tumulus near St Helier, Jersey; 
and an excellent example of the latter is the partially destroyed 
tumulus of Rondosec, near Plouharnel railway station, which 
contains three separate dolmens. That such variations are 
not due to altered customs, in consequence of wideness of 
geographical range, is shown by de Mortillet, who gives plans 
of no less than 16 differently shaped dolmens (Mtish pre- 
histongue, pi. 58), all within a confined district in Morbihan. 

Ruined dolmens are abundantly met with in the provinces 
of Hanover, Oldenburg and Mecklenburg. At Riestedt, near 
Uelzen in Hanover, there is, on the summit of a tumulus, a 
very singular dolmen which measures about 40 ft. long and 
6 ft. wide. Another at Naschendorf, near Weimar, consists 
of a mound surrounded by a large circle of stones and a covered 
chamber on its summit. Remains of a megalithic structure at 
Rudenbeck, in Mecklenburg, though now very imperfect, show 
that originally it had been constructed like an allee cmwerte. 
It had four supports on each side, two at one end (the other end 
being open and forming the entrance), and two large capstones. 
The length in its completed state was about 20 ft, breadth 
7i ft., and height from the floor to the under surface of the 
roof 3 ft. According to Bonstetten, no less than 200 of these 
megalithic monuments are distributed over the three provinces 
Luneburg, Osnabriick and Stade;, and the most gigantic ex- 
amples in Germany are in the duchy of Oldenburg. In Holland, 
with one or two exceptions, they are confined to the province of 
Drente, where between 50 and 60 still exist, under the name of 
Hunebedden (Huns’ beds). The Borger Hunebed, the largest 
of the group. Is 70 ft. long and 14 ft. wide. In its original 
condition it contained 45 stones, ten of which were capstones. 
All the Drente monuments are now denuded, but a few show 
evidences which suggest that they had formerly been surrounded 
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by a mound containing an entrance passage. Only one dolmen 
has been recorded in. Belgium; but in France their number 
amounts to 3000-4000. They are irregularly distributed over 
78 departments, ho less than 618 being in Brittany. 'In the 
centre of the country they are also numerous, some 435 having 
been recorded in Aveyron; but here they are of much smaller 
dimensions than in Brittany. From the Pyrenees these rude 
stone monuments are sparsely traced along the north coast 
of Spain and through Portugal to Andalusia, where they occur 
in considerable numbers, but of their precise numbers and 
distribution we have no trustworthy accounts. According to 
Cartailhac (Ages prehistariques de VEspagne et iu Portugal j 
p. 152) 1 t 8 were recorded up to 1879 under the name of antas. 
Many of them are in the form of free-standing dolmens and 
aUees couveries. 'I’he most remarkable monument of this kind 
in Spain, and certainly one of the finest in Europe, is that near 
the village of Antequera, some di.stance north of Malaga. The 
chamlxjr, slightly oval in shape, measures 24 metres long, 
6*15 metres broad, and from 2*70 metres to 3 metres high. 
The entire structure comprises 31 monoliths — ten on each 
side, one at the end and five on the roof. Moreover, the roof 
is strengthened by three pillars placed along the middle line 
at the widest part of the chamber. The huge stones are made 
of the Jurassic limestone of the district and, like those of 
Stonehenge, appear to have been partly dressed. The^ entire 
structure was originally, and still is partially covered by 
earth, which formed a mound about 100 ft. in diameter. 
In Africa dolmens are found in large groups in Morocco, 
Algeria and Tunis. General Faidherbe write.s of having 
examined five or six thousand at the cemeteries of Bou 
Merzoug, I’Oued Berda, Tebessa, Gastul, &c. (Cawgrw inter- 
ftaiional d'anth. et d^arch. prihi^t,, 1872, p. 408). In the Channel 
Islands every kind of megalithic monument is met with. At 
Mont Cochon, near St Helier, there was lately discovered in a 
mound of blown sand an allee cotwerie and, close to it, a stone 
circle surrounding a small dolmen. In the British Isles dolmen 
arc common in many localities, particularly in the west of 
England, Anglesey, the Isle of Man, Ireland and Scotland. In 
the last-named country they are not, however, the most numerous 
and striking remains among its rude stone monuments — the 
stone circles and cisted cairns having largely superseded them. 

No dolmens exist in eastern Europe beyond Saxony. They 
reappear, however, in the Crimea and Circassia, whence they 
have been traced through Central Asia to India, where they are 
widely distributed. Similar structures have also been recog- 
nized by travellers in Palestine, Arabia, Persia, Australia, 
Madagascar, Peru, &c. The irregular manner in which these 
megalithic monuments are distributed along the western parts 
of Europe bordering on the seashore has led to the theor}' that 
they w’erc erected by a special people, but a.s to the when, 
whence and whither of this mcgahthic race wc have no know- 
ledge whatever. Although the European dolmens, however 
widely apart they may be situated, have a strong family like- 
ness, yet they present some striking differences in certain locali- 
ties. In Scandinavia they are confined to Danish lands and a 
few provinces in the south of Sweden. In the former country 
the exposed dolmens are often placed on artificial mounds and 
surrounded by cromlechs which are either circular (runddysser) 
or oval (langdysser). In Sweden the sepulture d galcrie is very 
rarely entirely covered up as in the Giant graves of Denmark. 

In the absence of historical records and scientific investiga- 
tions it was formerly the custom to regard all these different 
varieties of primitive stone monuments as of Celtic origin. By 
some they were supposed to have been constructed by the Druids, 
the so-called priests of the Celts; and hence they have been 
described, especially since the time of Aubrey and Stukeley, 
under the name of Celtic or Druidical monuments. But from 
more recent researches there can be no doubt that the primary 
object of this class of remains was sepulchral, and that the mega- 
lithic chambers with entrance passages were used as family 
vaults. Against the theor}* that any of them were ever used’ as 
1 altars, there is prima facie evidence in the care taken to have 
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the smoothest and flattest surface of the stones composing the 
chambers always turned inwards. Moreover, cup marks and 
other primitive markings, when found on capstones, are almost 
invariably on their underside, as at the dolmens of Keria- 
val, Kcrcado and Dol ar Marchant. Also, all the six stones 
forming the three-sided chamber of the great tumulus of Gavr’inis 
(Morbihan) and most of those in the sides of its long entrance 
passage (44 ft.) are elaborately sculptured with primitive 
incised patterns, perfectly analogous to those on the walls of 
the chamber of New Grange (Ireland). From its position in 
the centre (if a large circular enclosure, as uniformly even as a 
garden lawn, no dolmen could be more suggestive as a place 
of sacrifice than that within the Giant’s Ring near Belfast; 
yet nothing could be more inappropriate for such a purpose 
than its capstone, which, in fact, is nothing more than a large 
granite boulder presenting on its upper side an unusually rounded 
surfa('e. 

No chronological sequence has been detected in the construc- 
tion and evolution of these primitive stone monuments; nor 
can their cxist(mee and special forms in different countries bo 
said to indicate contemporaneity. 'I'he dolmens of A£rie.a 
are often found to contain objects peculiar to the Iron Age, 
and it is said that in some parts of India the people are still 
in the habit of erecting menhirs, cromlechs, dolmens and other 
megalithic monuments. Scandinavian archaeologists assign 
their dolmens exclusively to the Stone Age. It would appear 
that, subsequent to the great chamber(‘d cairns of the Stone 
Agi', a period of dcgradaticm in this kind of architecture occurred 
in Britain, when the Bronze Age barrows replaced the dolmens, 
and these again gave way to simple burial in the earth. In 
Setmdinavia the megalithic chamber seems to have been dis- 
carded in the Iron Age for burials, citlicr by cremation or 
inhumation under huge tumuli, as may be seen in the three 
great mounds of Thor, Odin and Freya at Gamla Upsala, and 
the ship-barrow at Gokstad on the Sandefiord, the scene of the 
discovery of the Viking .ship now exhibited in the museum at 
Christiania. 

Just on the borderland bctwixm the works of nature and art 
comes the so-called Rocking-Stone {Logan, or Loggan, stone, 
French, pierre branlante), which usually is nothing more than an 
erratic, ice-transported boulder, poised so nicely over a rocky 
bed that gentle pressure with the hand may cause it to rock 
or oscillate. Such stones appear to be sparsely distributed over 
the whole area occupied by the primitive stone monuments, 
and, being very large, they were pre-eminently calculated 
to awaken astonishment in the minds of the worshippers 
of the mysterious works of nature. Hence the important 
position assigned to them in the Druid ical worship invented by 
Stukcley anci other iintiquaries of the 18th century. Some 
rocking-stones are evidently artificial, having had the roc’k cut 
underneath them, leaving in each a pivot-like prominence 
on which the block rests; but, on the other hand, natural causes 
can produce similar results, the stone itself acting like an um- 
brella to protect the central portion of the bed while w^eathering 
outside is going on all around. The same process is often well 
illustrated on moraine-bearing glaciers, wdiere a huge stone may 
be seen resting on a pillar of icc several feet in height. That 
man sometimes imitated such striking natural phenomena is 
quite probable, and to this extent rocking-stones come within 
the category of primitive stone monuments. 

Bibliography. — Fergu.sson, Rude Sterne Monuments', W. C. Bor- 
lase, The Dolmens of Ireland, &c.: de Mortillet, Lc Pvdhistorique, 
Bonstetten, Essai sur les dolmens', P. Bezier, Invcntaire dcs 
.monuments m^galithiques du d^partement d’Ue-et-Vilaine', Congrds 
international d'anth. et d arch, prihistoriques (13 vols., 1860-1006); 
MaUriaux pour I'histoire primitive et naturelle de Vhomme (22 vols., 
1865-1888), continued as V Anthropologie since 1890; Inventaire des 
monuments mdealithiaues de France] Proceedings of the various 
Archaeological Societies of Europe. (R. Mu.) 

STOKE RIVER, BATTLE OF, a battle of the American Civil 
War,^ called the battle of Murfreesboro by the Confederates, 
fought on the 31st of December 1862 and the 2nd of January 
1863. After his appointment in October to command the Army 


of the Cumberland, General W. S. Rosecrans, with Chattanooga 
as his objective, moved from Nashville upon General Braxton 
Bragg, who left the winter quarters he had established at 
Murfreesboro and met the Union army on Stone River imme- 
diately north of Murfreesboro, on the last day of December. 
The plan of attack on each side was to crush the enemy’s right. 
Bragg’s left, commanded by Lieut.-Gcneral W. J. Hardee, over- 
lapped and bore back the Union right under Major-General 
A. McD. McCook ; and Major-General T. L. Crittenden, command- 
ing the Union left, was hurriedly called back from his attack op 
the (’onfederate right to support McCook. The Union right was 
crumpled up on the centre, where Major-General G. H. Thoma.s’s 
corps checked the Confederate attack. There was practically 
no fighting on the ist of January, but on the 2nd the Con- 
federates renewed the attack, Major-General J. C. Breckinridge 
with Bnagg’s right attempting in vain to displace Crittenden’s 
division on high ground above the river. On the night of the 
3rd Bragg wiliidrew and the Union army occupied Murfreesboro. 
Tactically a drawn battle, Stone River was strategically a 
Union victory. The losses on both sides w^re heavy : of 37,712 
Confederates present for duty, 12(^4 w'ere killed, 7945 were 
wounded, and about 2500 were missing; and of 44,800 Union 
soldiers present for duty, 1677 were killed, 7543 were wounded 
and 3686 were missing. 

STONINGTON, a township of New London county, Con- 
necticut, U.S.A., in the S.E. corner of the state, on Long Island 
Sound. Pop. of the township (iqoo), 8540 (of whom 1968 
were foreign- born), (i()io), ()i54, inclu(Jing that of the borough 
of Slonington, 2083. Stonington is served by the New York, 
New Haven & Hartford railway, wliich has repair shops here, 
by an electric line connecting with New London, Conn., and 
VVesterly, Rhode Island, and, in summer, by steamer to Watch 
Hill and Block Island. Its harbour is excellent, and it is a port 
of entry, but its foreign trade is unimportant. The township 
covers an area of about 45 sq. m., and includes, besides the 
borough of Stonington, the villages of My. Stic, Old My.stic 
and Pawcatuck (which is closely allied with Westerly, Rhode 
Island). Among the manufactures of the township are foundry 
and machine-shop products, printing presses, silk machinery, 
fertilizers, .spools, thread and cotton, anti woollen, silk and velvet 
goods. Ship-building and fishing are among the industries. 
After its settlement in 1649 and the years immediately suc- 
ceeding by English planters from Rehoboth in Plymouth Colony 
(to whom a monument was erected in 1889 in Wequclequock 
burying-groiind), the territory now included in Stonington town- 
.ship was first a part of New J.ondon township, and then (1658), 
in accordance with a boundary decision of the United Colonies 
of New England, a part (under the name of Southertown) of 
Suffolk county, Massachusetts, finally reverting to Connecticut 
in accordance with the new boundaries fixed by the Connecticut 
royal charter in 1662. In 1664 it gained representation in the 
(icncral Court of Connecticut; in 1665 the name was changed to 
Mystic, and in 1666 to Stonington. In the i8th century the 
village (now the borough) of Stonington (settled in 1752) de- 
veloped a brisk trade with Boston, Plymouth and the West 
Indies. Whaling and .sealing were for many years important 
industries, and a whaling captain of Stonington, Nathaniel B. 
Palmer, early in the 19th century, discovered Palrncr Land in 
the Antarctic. The village was the seat of military stores 
during the War of Independence, and was bombarded by a 
British frigate in August 1775. In August 1814 another 
British attack, by a squadron under Commander Thpmas M. 
Hardy, was successfully resisted. The borough of Stonington, 
the first in the state, was incorporated in 1801. 

See R. A. Wheeler, History of the Town of Stonington (New London, 
1900). 

STONY POINT, a township in Rockland county, New York, 
U.S.A., on the west bank of the Hudson River, containing a 
village of the same name which is 35 m. N. of New York City 
and 12 m. S. of West Point. Pop. of the township (1890), 4614; 
(1900), 4161 ; (1905, state census), 3862. Area, about 30 sq. m. 
The village is served by the West Shore and the New York, 
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Ontario, and Western railways. Other villages in the township 
are Grassy-Point, where, as in Stony Point, brick-making is the 
principal industry ; Tomkins Cove, where there are stone-crushing 
works; and Jones Point, which has a trade in gravel, building- 
sand and cru^ed stone. The surface of the township is rough — 
Dunderberg (1090 ft.) and Bear Mountain (1350 ft.) are the 
principal eminences, and there is good farming land only at the 
margin of the river. The township was named from a rocky 
promontory which juts into the river in the north-east part of 
the township and rises precipitously on all sides to a height of 
aBout 140 ft. above the river. A small part of the promontory 
is under the jurisdiction of the United States government, 
which has erected a lighthouse here, and the remaining portion 
was bought by the state in 1897 for a state battlefield 
reservation, and has been laid out as a public park. At 
the entrance to the park is a memorial arch (1909), designed 
by H. K. Bush-Brown and presented to the state by the 
Daughters of the American Revolution. On Iona Island in 
the north part of the township is a United Suites naval 
magazine. The promontory guards the lower passage to 
the highlands of the Hudson, and during the War of Inde- 
pendence, when the King’s Ferry between it and Verplanck’s 
Point on the opposite bank was part of an important 
line of communication betweeru the Nevv England and the 
Middle States, it wa.s of considcraWe strategic importance. The 
Americans occupied it in November 1776, and about two years 
later erected a blockhou.se upon it. The garrison, however, was 
very small, and on the 31st of May 1779 it was taken by the 
British, who immediately erected much stronger fortificiitions. 
On the night of the i5th-i6th of July it was recovered by General 
Anthony Wayne, in command of about 1350 picked Ameriain 
troops, the garrison (under Lieut. -Colonel Henry Johnson) losing 
63 in killed, 70 in wounded, and 543 in captured. The American 
loss was only 15 killed and 83 wounded. The Americans, 
however, had no thought from the first of holding the place, 
and evacuated it on the i8th of July. The British immediately 
reoccupied it, and erected stronger fortifications, but late in 
October they, too, abandoned it. In the “ old Treason Hou.se 
in the township General Benedict Arnold and Major John 
Andre met before daylight on the 22nd of September 1780 
to settle upon plans for the surrender of West Point by 
Arnold to the British. 

See H. P. Johnston, The Storming of Stony Point (New York, 
1000); H. B. Dawson, The Assault on Stony Point (Morrisania, 
N.Y., 186^); E, H. Hall and F. W. Halsey, Stony Point Battle-Field 
(New York, 1902); and D. Cole and E. Gay, History of Rockland 
County (ibid., 1884). 

STOOL, a low seat without back or arms. The stool is an 
ancient piece of furniture which came into use when the need 
began to be felt for a seat more easily portable than heavy 
settles and benches— the chair was an apanage of rank and 
dignity to which no ordinary person dreamed of aspiring. 
Since it could also be used as a small table, it quickly became 
common. In the First Book of The Task William Cowper gives 
a sketch of the evolution of the stool which, for all its vapidity, 
is reasonably exact : — 

“ Joint .stools were then created, on three legs 
Upborn they stood. Three logs upholding firm 
A massy slab, in fashion square or round. 

* m « * « « 

At length a generation more refined 
Improved the simple plan ; made three legs four, 

Gave them a twisted form vermicular. 

And o’er the seat, with plenteous wadding stuff’d, 
Induc'd a splendid cover, green and blue, 

Yellow and red, of tap’stry richly wrought, 

And woven close, or needle- work sublime.” 

“ Joint ’’ or “ joyned-stool ” simply meant that the parts 
were joined or framed together with mortise and tenon. 
The wooden four-legged, square or oblong variety is often 
called a '‘coffin-stool.’' It may be perfectly true that it 
was used for supporting coffins, but that was merely one-— and 
a very occasional one— of many uses, and the name is an 
entire misnomer. The round three-legged stool was a primitive 
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construction, destitute bf ornament and rudely, as well as 
heavily, made. By the middle of the i6th century stools had 
acquired four legs, braced together by stretchers, and the frame 
was often well carved. As the Renaissance impulse ^waned, 
forms relapsed into cumbrous and unadorned, and, so far as the 
oak stool of the yeoman and the farmer was concerned, little 
ornamentation was attempted after the middle of the 17th 
century. These seats continued to be made until about the 
end of that period — until, indeed, the increiising cheapness of 
the chair and the growth of habits of comfort caused it to fall 
into disuse. Towards the end of the Stuart period the up- 
holstered stool reached England from France. It was not 
entirely unknown at an earlier date, but what had been an occa- 
sional luxury then became a common plenishing of the houses 
of the rich. The legs and stretchers took the “ twisted form 
vermicular ” of which the poet speaks — so far as their under- 
framing was coiicerned the.se stools were, to all intents and 
purposes, chairs. Thenceforward, indeed, they followed very 
closely the fashions in seats with backs, acquiring the cabriole 
leg, the claw and ball or pad feet, the carved knees and other 
characteristics of chairs. The footstool is probably more 
; ancient than the stool itself. The ducking-stool was a contri- 
vance whereby scolding or drunken women could be ducked in a 
pond without danger. The stool of repentance was reserved, 
chiefly in Scotland, for the public penance of persons who had 
offended against morality. The “cutty-stool,” whichr^ Jenny 
Geddes threw — or, according to Dr Hill Burton, did not throw — 
at the beginning of the riotous protests against Laud’s Liturgy 
in St Giles’s Church, Edinburgh, in 1637, was of the fald- 
stool variety. “ Cutty ” dimply means short. A fald-stool was 
originally a folding stool used chiefly for ecclesiastical purposes. 
Eventually, while retaining the old name, it became rigid, and 
the designation has now been extended to a litany-desk. The 
camp-stool is immediately derived from the original form of the 
fald-stool. In France under the ancien rep me, the stool, or 
tabouret, acquired a social and courtly significance of the first 
importance. The wives of princes, dukes, and a few of the 
highest dignitaries of the realm alone had the right to occupy 
a tabouret in the presence of the king, and ladies who became 
widows used every expedient of intrigue to retain a privilege 
which they regarded as the summit of earthly felicity. The 
prise du tabouret, when a lady first took possession of her seat, 
was an ocea.sion of considerable ceremony. 

STOOL-BALL, a game formerly very popular in England, and 
commonly considered as the ancestor of cricket. Joseph Strutt, 
writing in 1801, says of it : “I have been informed that a 
pastime called stool-ball is practised to this day in the northern 
parts of England, which consists .simply in setting a stool upon 
the gi-ouiid, and one of the players takes his place before it, while 
his antagonist, standing at a distance, tosses a ball with the 
intention of striking the stool, and this it is the business of'the 
former to prevent by beating it away with the hand, reckoning 
one to the game for every stroke of the ball ; if, on the contrary, 
it should be missed by the hand and touch the stool, the players 
change places; the conqueror at this game is he who strikes 
the ball most times before it touches the stool. I believe the 
same also happens if the person who threw the ball can catch 
and retain it when driven back, before it touches the ground.” 
.Some variety of the game, with modifications due to the develop- 
ment of cricket, has probably been played even since these days. 

STOPPANI, ANTONIO (1824-1891), Italian geologist and 
palaeontologist, was born at Lccco on the 24th of August 1824^ 
He became professor of geolog}^ in the Royal Technical Institute 
of Milan, and was distinguished for his researches on the Triassic 
and Liassic formations of northern Italy. Among his works 
were Paleontologie Lombarde (1858-1881); Les Petrifactions 
d^&sino (1858-1860); Ghlogie et paleoniologie des conches d 
Avicida Contort a en Lombardie (1860-1865); Carso di geologia 
(3 vols., 1871-1873); a^id VEra Neozoica (1881). In this last 
work the author discussed the glaciation of the Italian Alps 
and the history of Italy during the Pleistocene age. He died 
at Milan on the ist of Januar>' 3891. 
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STORAGE, STEPHEN (1763-1796)^ English musical composer^ 
was born in London in 1763- His fathei’, Stefano Storace, an 
Italian contrabassist, taught him the violin so well that at ten 
years old he played successfully the most difficult music of the 
day. After completing his education at the C onservatorio di 
Sant* Onofrio, at Naples, he produced his first opera, GU Sposi 
malcontenti, at Vienna, in 1785. Here he made the acquaint- 
ance of Mozart, in whose Nozze di Figaro his sister, Anna Selina 
Storace, first sang the part of Susanna. Here also he produced 
a second opera, Gli Equivody founded on Shakespeare’s Comedy 
of Errors y and a “ Singspicl ” entitled Der Doctor ttnd der Apothe- 
ker. But his greatest triumphs were achieved in England, 
whither he returned in 1787. After creating a favourable 
impression by bringing out his “ Singspicl ” at Drury Lane, 
under the title of The Doctor and the Apothecary, Storace attained 
his first great success in 1789, in The Haunted Tower y an opera 
which ran for fifty nights in succession. No Song, No Supper 
was equally successful in 1 790 ; and The Siege of Belgrade scan eiy 
less so in 1791, The music of The Pirates y produced in 1792, 
was parti)' adapted from Gli Equivoci, and is remarkable as 
affording one of the earliest instances of the introduction of a 
grand finale into an English opera. These works were followed 
by some less successful productions; but The Cherokee (1794) 
and The Three and the Deuce (1795) were very favourably re- 
ceived, and the music to Colman’s play, The Iron Chesty first 
performed on the 12th of March 1796, created even a greater 
sensation tlian The Haunted Tower. This was Storacc\s la't 
work. He caught cold at the rehearsal, and died on the 19th 
of March 1796. 

The character of Storaaj’s music is pre-eminently English; 
but his early intercourse with Mozart gave him an immense 
advantage over his contemporaries in his management of the 
orchestra, while for tlie excellence of his writing for the voice he 
was no doubt indebted to the vocalization of his sister Anna. 
This lady was born in London in 1766, completed her education 
at Venice under Sacchini, sang for Mozart at Vienna, and first 
appeared at the King’s Theatre in London in 1787. Alter 
contributing greatly to the success of The Haunted ToioermCi her 
brother's later operas, site crowned a long and brilliant career 
by w'inning great laurels at the Handel Conunemoration at 
Westminster Abbey in 1791, retired from public life in 1808, 
and died on the 24th of August 1817. During her stay in Vienna 
she married John Abraham Fisher, a celebrated violinist; but 
he used her so cruelly that she refused to bear his name, and in 
her will— bequeathing property to the amount of £^0,000— 
styled herself “ spinster.” 

Sl'ORE (from 0 . Fr. esfor or estoircy Late I.at. staurum or 
instauruniy stock, provisions, supply, from the lute use of ith 
staurare, to provide, properly to construct, renew, restore), a 
stock or supply of provisions, goods or other necessaries kept 
for future daily or recurrent use or for a specific purpose; thus 
the term applies equally to the domestic supply of provisions, 
&c., and to the accumulated stock of arms, ammunition, cloth- 
ing, food, &c., kept for the general use of a navy or army. A 
common .sccondaiy meaning is that of the place where a supply 
or stock is kept, a storehouse, and thus the term is used particu- 
larly in the country districts of America for the general shop 
where goods of all kinds arc sold by retail. In English the term 
“ stores has come into use for large general shops with many 
departments selling all kinds of goods. 

STOREY (equivalents arc Fr. dage, Ital. piano, Ger. Stock), 
the term in architecture gis'cn to the floor of a building, and 
employed generally w'hen referring to a number of floors one 
above the other; thus a building may be of two, three or more 
storeys high. It used to be applied to a series of apartments on 
one floor, which arc now generally known as a flat. “ Storey 
or “ story ” is from 0 . Fr. estaree, building, estorer, to build, 
equip, furnish, store, from Lat. staurare, only seen in compound 
instaurarcy to repair, restore, ultimately from root sia,^ to stand. 
** Story,” a tale or narrative, is a shorterl'ed form of ” history.” 

STORK (A. S. stare, Ger. Starch), the Ciconia alba of ornitho- 
logy, a well-known bird, which, however, though often visiting 


Britain, has never been a native or even inhabitant of that 
country. It i.s a summer visitor to most parts of the European 
continent — the chief exceptions being France (where the native 
race has been destroyed), Italy and Russia — breeding from 
southern Sweden to Spain and Greece, and be^ing especially 
common in Poland.^ It reappears again in Asia Minor, the 
Caucasus, Persia and Turkestan, but farther to the eastward 
it is replaced by an allied species, C. hoyciana, which reaches 
Japan. Though occasionally using trees (as was most likely 
its original habit) for the purpose, the stork most generajjy 
places its nt*st on buildings,- a fact familiar to travellers in Den 
mark, Holland and Germany, and it is nearly everywhere a 
cherished guest, popular belief ascribing good luck to the housi' 
to which it attaches itself.^ Its food, consisting mainly of frogs 
and insects, is gathered in the neighbouring pastures, across 
which it may be seen stalking with an air of quiet dignity; but 
in the season of love it indulges in gestures which can only be 
called grotesque — leaping from the ground with extended wings 
in a kind of dance, and, absolutely voiceless as it is, making a 
loud noise by the clattering of its mandibles. At other times it 
may be seen gravely resting on one leg on an elevated place, 
thence to sweep aloft and circle with a slow' and majestic flight. 
Apart from its considerable size-— and a stork stands more than 
three feet in height— its contrasted plumage of pure white and 
deep black, with its bright red bill and legs, makes i t a conspicuous 
and beautiful object, especially when seen against the fresh 
green grass of a luxuriant meadow. In w'inler the storks of 
Europi; retire to Africa —some of them, it would seem, reaching 
Cape Colony — while those of Asia visit India. A second 
species, with much the same range, but with none of its relative’s 
domestic disposition, is the black stork, C. nigra, of w'hich the 
upper parts are black, brilliantly glossed with purple, copper and 
green, while it is white beneath — the bill and legs, with a patch 
of bare skin round the eyes, being red. The bird breeds in lofty 
trees, geniTully thovse growing in a large forest. Two other 
dark-coloured, but somewhat abnormal, species are the purely 
African C, abdimii and the C. episcopus, w'hich has a w'ider 
range, being found not only in Africa but in India, Java and 
Sumatra. The New \\'orld has only one true storli, Dissurn 
magiiari, which inhabits South America, and resembles not a 
little the C, hoyciana above mentioned, differing therefrom in 
its greenish- white bill and black tail. Both these species are 
very like C. alba, but arc larger and have a bare patch of red 
skin round the eyes. 

The storks form the family Ciconiidae, and together with the 
ibises (Ibididac) are now ranked Jis a sub-order of Ciconiiform 
birds (see Bird). There is no doubt that they include the 
jabiru (g.v.) and its allies, as well as the curious genus Anasiomus 
(know'll in India as the “ open-bill,” because its lower mandible 
is hollowed out so as tinly to meet the maxilla at the base and 
the tip), of which there arc an African and an Asiatic species. 
In all the storks the eggs are white and pitted with granular 
depressions. (A. N.) 

STORM, THEODOR WOLDSEN (1817-1888), German poet 
and noi'elist, w'as born at Husum, in Schlcsw'ig, on the 14th of 
September 1817. Having studied jurisprudence at Kiel and 
Berlin, where he formed a close friendship with the brothers 
Theodor and Tycho Mommsen, he settled in his native town 
as advocate ; but, owing to his German sympathies, lost his post 
in 1853. Entering the Prussian service as assessor at Potsdam, 
he was appointed district judge at Heiligenstadt. After the 

1 In that country its numbers are .said- to liavc greatly dimin- 
ished .since about 1858, when a disastrous spring storm overtook 
the homeward-bound birds. The like is to be said of Holland since 
about i8(»o. / 

“ To consult its convenience a stage of some kind, often a cari- 
wheel, is in many places set up and generally occupied successive 
generations of tenants. 

3 Its common Dutch name is Ooijemar, winch can be trjwed 
through many forms (Koolmann, WOrterb. d. ostfries. Sprache, i. 8, 
sub voce “ Adebar *’) to the old ivord Odeboro (“ the bringcr 01 
goml **). Tr countries where the stork is abundant it enters largely 
into popular tales, scxngs and proverbs, and from the days of Aesop 
has been a favourite in table. 
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Danish War of 1864 Stonn returned to HusumJ and after filling 
various judicial appointments in the district, retired on a pension 
and died at Hademarschen on the 4th of July 1888. Storm 
is hardly less remarkable as a lyric poet than as a novelist. As 
the former, made his d6but, with the two Mommsens, with 
Liederbuch dr tier Freunde (1843); but his Gedickte (1852; 12th 
ed., 1900) first obtained for him general recognition. As a 
novelist he gained his first great success with Immensee (1852; 
51st ed., 1901); and this was followed by numerous other 
short stories. He was never weary of painting the scenes of 
rustic simplicity and the quiet joys of the simple life. He is at 
liis best when dealing retrospectively with episodes and incidents 
from his own earlier life. Later he passed to psychological 
problems with Aquis suhmersus (1877) and Zur Chronik von 
Grteshuus (1884), and made a deep impression with his fantastic 
Schimmelreiter (1888). 

Storm's Gesammeltc Schriften appeared in 19 vols. between 1868 
and 1889; new edition in 8 vols. (1898). His correspondence with 
E. Mdriice was published in 1891, with G. Keller in 1904. See K. 
Sclimidi, CharantcristikeH,}, (i88()); also P. Scliul/.e, Theodor Storm, 
sein Lehen und seine Dichtung (1887); F. Wehl, Theodor Storm, ein 
Bild seines Lebens und Schafjens (1888); A. Bicse, Th. Storm und 
der moderns Realismus (1888) ; and P. Remer, Theodor Storm als 
norddeutscher Dichier (1897). 

STORM (in 0 . Eng. storniy and so in Du. and Low Ger.; in 
O. H. Ger. and mod. Ger. Sturm ; tl!|i root is probably that seen in 
“ stir,” to rouse, move, disturb, cf. Ger. storen), a disturbance of 
the atmosphere, accompanied by high winds or by heavy falls 
of rain, hail or snow, together with thunder and lightning. 
The word is not a part of scientific terminolojjy, such terms as 
“ area of low pressure ” and cyclone ” being used. In the 
Beaufort scale {q.v.) the wind-force of a storm is estimated at 
lo-ii and the limit of velocity at from 56 to 75 m. per hour. 
(See Meteorology; and for magnetic storms Magnetism, 
Terrestrial.^ 

STORNOWAY (Norse, Stjarna vagr, “ St jama’s Biiy ”), 
the chief and largest town in the western islands and also the 
principal town of the county of Ross and Cromarty. Pop. 
(1901), 3852. It is .situated on the cast coast of Lewis, at the 
head of a capacious harbour with ample quays and wharves, 
accessible at all tides and available for steamers of 3000 tons 
burden. The harbour is protected by two headlands, on the 
more southerly of which— Arnish Point— stands a lighthouse. 
From the end of this point there juts out a line of rocks on the 
extremity of which a beacon, 32 ft. high, has been erected, which 
is illuminated by means of a light thrown on to a prism in the 
lantern from the light in the lighthouse. Stornoway was made 
a burgh of barony by James VL, and is also a police burgh. 
It is the centre of the Outer Hebrides fishery cli.strict, and 
during the herring season the population is trebled. Among the 
public buildings are Lewis Hospital, Mossend Hospital, the Court 
House, the Drill Hall, the Masonic Hall, a commodious struc- 
ture in which the public library is housed, and the fish mart. 
Stornoway Castle, overlooking the town from a height on the 
west side, is a handsome castellated mansion in the Tudor 
style, built as the residence of Sir James Matheson. 

STORRS, RICHARD SALTER (1821-1900), American Con- 
gregational clergyman, was bom m Braintree, Massachusetts, 
on the 2ist of August 1821. He bore the same name as his 
grandfather (1763-1819), pastor at Long Meadow, Massachu- 
setts, from 1785 to 1819, and his father (1787-1873), pastor at 
Braintree, Massachusetts, from 1811 to 1873 (except the years 
1831-1836), both prominent Congregational ministers, who were 
descendants of Richard Mather. He graduated at Amherst in 
1839, studied law in Boston under Rufus Choate, graduated at 
Andover theological seminary in 1845, and was pastor of the 
Harvard Congregational church of Brookline, Massachusetts, m 
1845-1846, and of the Church of the Pilgrims in Brooklyn, New 
York, from 1846 until shortly before his death in Brooklyn on 
the Sth of June 1900. He was a conservative in theology, and 
an historical writer of condderable ability. From 1848 to i86r 
he was associate editor of the New York Independent j which he 
had helped to establish; from 1887 to 1897 he was president of 
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the American board of commissioners for foreign missions, and 
he was prominent in the Long Island Historical Society. His 
great-grandfather, John Storrs (1735-1799), a chaplain in the 
Continental Army, had been pastor of the Southold Church in 
1763-1776 and in 1782-1787. Dr Storrs’s more important 
published works were ; John Wycliffe and the First English Bible 
(1880), The Recognition oj the Supernatural in Letters and in Life 
(1881), Bernard of Clairvaux (1892), and Foundation Truths oj 
American Missions (1897). 

Sec Charles Storrs, The Storrs Family (New York, i88(»). 

STORY, JOHN {c, 1510-1571), English martyr, was educated 
at Oxford, where he became lecturer qn civil law in 1535, being 
made later principal of Broadgates Hall, afterwards Pembroke 
College. He appears to have disavowed his Roman Catholic 
opinions just after the accession of Edward VL, but having been 
chosen a member of parliament in 1 547 he gained notoriety by 
his opposition to the act of uniformity in 1548. For crying out 
“ Woe unto thee, 0 land, when thy king is a child,” he was 
imprisoned by the House of Commons, but he was soon released 
and went into exile. Returning to England in 1553, he resigned 
his position at Oxford, which was now that of regius professor ‘ 
of civil law, and was made chancellor of the dioceses of London 
and of Oxford and dean of arches. Queen Mary being now on 
the throne, Story was one of her most active agents in prose- 
cuting heretics, and wa.s one of her proctorsat the trial of Qanmcr 
at Oxford in 1555. Under Elizabeth he was again returned to 
parliament, but in 1560 he underwent a short imprisonment 
for boasting about his work in the former reign. In 1563 he 
was again arrested, but inanaged to escape to Flanders, where 
he became a pensioner of ^hilip 11 . of Spain. The duke of Alva 
authorized him to exclude certain classes of books from the 
Netherlands and, in 1570, while engaged in this work, he was 
decoyed on to a ship at Antwerp and conveyed to Yarmouth^ 
In spite of his claim that he was a Spanish subject, he was tried 
for high treason, and executed at Tyburn on the ist of June 
1571. In 1886 Story was beatified by papal decree. 

STORY, JOSEPH (1779-1845), American jurist, was born at 
Marblehead, Massachusetts, on the i8th of September 1779^ 
He graduated at Harvard in 1798, was admitted to the bar 
Sft ^lem, Mass., in 1801, and soon attained eminence in his 
profession. He was a member of the Democratic party, and 
served in the Massachusetts house of repre.sentatives in 1805- 
1808, and in 1810-1812 for two terms as speaker, and was a 
representative in Congress from December 1808 to March 1809, 
In November 1811, at the age of thirty-two, ho became, by 
President Madison’s appointment, an associate justice of the 
United States Supreme Court. This position he retained until 
his death. Here he found his true sphere of work. The tradi- 
tions of the American people, their strong prejudice for the local 
supremacy of the states and against a centralized government, 
had yielded reluctantly to the establishment of the Federal 
legislative and executive in 1789. The Federal judiciary had 
been organized at the same time, but had never grasped the 
full measure of its powers. Soon after Story’s appointment 
the Supreme Court began to bring out into plain view the powers 
which the constitution had given it over state courts and state 
legislation. The leading place in this work belongs to Chief 
Justice John Marshall, but Story has a very large share in that 
remarkable series of decisions and opinions, from 1812 until 1832, 
by which the work was accomplished. In addition to this he 
built up the department of admiralty law in the United States 
courts; he devoted much attention to equity jurisprudence, and 
rendered invaluable services to the department of patent law. 
In 1819 he attracted much attention by his vigorous charges to 
grand juries denouncing the slave trade, and m 1820 he was a 
prominent member of the Massachusetts Convention called to 
revise the state constitution. In 1:829 he became the first Dane 
Professor of Law at Harvard University, and continued until 
his death to hold this position, meeting TOh remarkable success 
as a teacher and winning the affection of his students, whom 
he imbued with much of his own enthusiasm. He died at 
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Cambridge, Mass., on the j oth of September 1845. industry 
was unremitting, and, besides attending to his duties as an asso- 
ciate justice and a professor of law, he wrote many reviews and 
magazine articles, delivered various orations on public occasions, 
and published a large number of works on legal subjects, which 
won high praise on both sides of the Atlantic. 

Among his publications an* : Commentaries on the Law of Bailments 
(18,^2); Commentaries on the Constitution of the United States (3V0IS., 
1833), a work of profound learning which is still thr* standard treatise 
on the subject ; Commentaries on the Conflict of Laws (1834), by many 
regarded as liis ablest work; Commentaries on Equity jurisprudence 
(2 vols., 1835-1836) ; Equity Pleadings (18 38) ; Law of A^cnev (1839) ; 
Law of Partnership (1841); Law of Bills of Exchange (1843); and 
Law of Promissory ISotes (1845). He also (jdited several standard 
legal works. His Supreme Court decisions may be found in Cranch’s. 
Wlieaton's and Peters's Reports, his Circuit Courts decisions in 
Mason’s, Sumner's and Story^s Reports. His Miscellaneous Writings, 
first published in 1835, appeared in an enlarged edition (2 vols. 
in 1851). 

S('e The Life and Letters of Joseph Story (2 vols., Bo.-.ton and 
London, 1851), by his son, \\'. \V. Story. 

STpRY, ROBERT HERBERT (1835-1907), Scottish divine, 
principal of Glasgow University, was born on the 28th of January' 
1835 Hoseneath, Dumbartonshire. lie was educated at the 
universities of Edinburgh, St Andrews and Heidelberg. In 
1859 he was assistant minister at St Andrew’’s Church, Montreal, 
and in February’ i860 was inducted as mini.stor of Ro.sencath 
in succession to his father. In 1887 he removed to Glasgow as 
professor of (‘hun h history ; he had also been appointed in 1886 
to a chaplaincy to Queen Victoria. In 1898 he became princi- 
pal of the university in sucx'cssion to John Caird. He was 
moderator of the General Assemlily in 1894, and its principal 
clerk from that year till his death on the 13th of January 1^07. 
Stoiy’’ was a stanch supporter of his Church, and had little 
sympathy for schemes of reunion with the other Presbyterian 
communities. He vigorously opposed the action of Bishop 
Welldon, then metropolitan of ( aleutta, in excluding Scotti.sh 
chaplains and troops from the use of garrison churches in India 
because these had received episcopal consecration. He was 
characterized by an absolutely fearless honesty, which sometimes 
gave offence, but at the basis of his nature there was a warm, 
tender and sympathetic heart, incapable of meanness or intrigue. 
In addition to lives of his father (1862), Professor Robert Lee 
(1870) and William Carslares (1876), he published a devotional 
book Christ the Consoler ; a volume of sermons, Creed and 
Conduct (1878); The Apostolic Ministry in the Scottish Church 
(Baird Lecture, 1897), and several pamphlets on church ques- 
tions. 

See Principal Story, a Memoir hy his Daughters (1909). 

STORY, WILLIAM WETMORE (1819-1895), American 
sculptor and poet, son of the jurist, Joseph Story", was born at 
Salem, Massachusetts, on the 12th of February 1819. He gradu- 
ated at Harvard College in 1838 and at the Harvard Law Scliool 
in 1840, continued his law studies under his father, was admitted 
to the Massachusetts bar, and prepared two legal treatises of 
value — Treatise on the Law of Contracts not under Seal (2 vols., 
1344) and Treatise on the Law of Sales of Personal Property (1847). 
Abandoning the law, he devoted himself to sculpture, and 
after 1850 lived in Rome, whither he had first gone in 1848, 
and where he was intimate with the Brownings and with Landor. 
He died at Vallombroso, Italy, on the 7th of October 1895. 
He was a man of rare sgeial cultivation and charm of manner, 
and his studio in Rome was a centre for the gathering of dis- 
tinguished English and American literar)", musical and artistic 
people. During the American Civil War his letters to the Daily 
News in December 1861 (after>\"ards published as a pamphlet, 

The American Question,” i,e. of neutrality), and his articles 
in Blacktvood^s, had considerable influence on English opinion. 
One of his earliest works in sculpture was a statue of his father, 
now in the memorial chapel of Mount Auburn Cemetery', Cam- 
bridge, Mass.; others are “Cleopatra” (of which there is an 
enthusiastic description in Hawthorqe’s Marble Faun) and 
“ Semiramis ” in the Metropolitan Museum of Art, New York; 
the Libyan Sibil,” “ Saul,” “ Sardanapalus,” “ Judith,” 
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“ Delilah,” “ Jerusalem Desolate,” “ Alcestis,” “ Medea,” 
“ Elcctra,” “Nemesis,'' “Sappho” and other ideal figures; 
and portraits of George Peabody, erected in 1869 in London 
(a replica in bronze being in Baltimore, Maryland); President 
Quincy of Harvard, at Cambridge, Mass.; Colonel Prescott, at 
Bunker Hill; Edward Everett, Public Gardens, Boston, Mass.; 
Chief Justice Marshall, on the west terrace of the Capitol, and 
Professor Henry for the Smithsonian Institution, Washington ; 
and Francis Schott Key, San Francisco. Among his writings, 
in addition to the legal treatises mentioned above, are Life and 
letters of Joseph Story (1851), Roha di Roma (1862), Proportions 
of the Human Figure (1866), Fiammetta (1885), a novel, Conversa- 
tions in a Studio (1890), Excursions m Art and Letters (1891), 
and several volumes of poems of considerable merit. His 
poems were collected in two volumes in 1885. Among the 
longer are “A Roman Lawyer in Jerusalem” (a rehabilita- 
t’on of Judas Iscariot), “ A Jewish Rabbi in Rome,” “ The 
Tragedy of Nero ” and “ Ginevra di Siena.” The last named, 
with “Cleopatra,” was included in his Graffiti d' Italia^ a 
collection published in 1868. 

His son. Julian Story (1857- ), the portrait painter, 

was a pupil of Frank Duveneck, and of Boulanger and Lefeb\Te 
in Paris, and became a member of the Society of American 
Artists, 1892, a chevalier of the Legion of Honour, Paris, 190T, 
and an associate of the National Academy of Design. He married 
in 1891 Emma Eames ( 1 ). 1867), the operatic prima donna, who 
secured a divorce in 1907. 

Soe also Henry James, William Wctmorc Story and his Priends 
(2 volvS., I,.ondon. 1903). 

STOSS, VEIT (1438 or 1440-1533), German sculptor and 
wood carver, was born in Nurtmrbcrg. In 1477 he went to 
Cracow, where he was actively engaged until 1499. D was here 
that he (‘arved the high altar for the Marienkirche, between 
J.t77 and 1484. On tlie death of King Kasimir IV. in 1492 
Stoss carved his tomb in red marble for the cathedral in Cracow. 
To the same date is ascribed the marble tombstone of the arch- 
bishop Zbigniew Ollsnicki in the cathedral at Gnesen ; and soon 
after this he executed the Stanislaus altar for the Marienkirche 
at Cracow, In 1496 he returned to Nuremberg, where he did a 
great deal of work in completing altars. His main work.s are : 
a relief w'ith the Coronation of the Blessed Virgin in the Germanic 
museum at Nuremberg, a statue of the Blessed Virgin in the 
Frauenkirche, the Annunciation in the Ix)rcnzkirche and the 
circular rosary in the Germanic museum. 

STOTHARD, CHARLES ALFRED (1786-1821), antiquarian 
draughtsman, son of Thomas Stothard(y.7L),was born in London 
on the 5th of July 1786. After studying in the schools of the 
Royal Academy, he began, in 1810, his first historical piece, the 
Death of Richard II. in Pomfret Castle. He published in 1811 
the first part of his valuable work, The Monumental Effigies 
of Great Britain. He was appointed historical draughtsman to 
the Society of Antiquaries, and was deputed by that body to 
visit Bayeux to make drawings of the lapcstr^^ He was made 
a fellow of the society in 1819, and subsequently engaged in 
numerous journeys with the view of illustrating the works 
of D. Lysons. While engaged in tracing a portrait from one of 
the windows of the church of Beer Ferrers, Devonshire, he fell 
and was killed on the spot (May 27, 1821). His widow (after- 
wards Mrs Bray), with her brother, completed his Monumental 
Effigies, left unfinished at hi.s death. 

A biography, by his widow, was published in 1823. 

STOTHARD, THOMAS (1755-1834), English subject painter, 
was born in London on the 17th of Aupjust 1755, ^^^**®*^ ^ 

well-to-do innkeeper in Long Acre. Being a delicate child, he 
was sent at the age of five to a relative in Yorkshire, and attended 
school at Acomb, and afterwards at Tadcaster and at Ilford in 
Es.scx. Showing a turn for drawing he was apprenticed to a 
draughtsman of patterns for brocaded .silks in Spitalfields, and 
during his leisure hours he attempted illustrations to the works 
of his favourite poets. Some of these drawings were praised 
by Harrison, the editor of the Novelist's Magazine, and, Stot- 
hard’s master having died, he resolved to devote himself to art. 
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In 1778 he became a student pf the Royal Acad Any, of which he 
was elected associate in 1792 and full academician in i794< 
In 1812 he was appointed librarian, having served as assistant 
for two years. He died in London on the 27th of April 1834. 

Among his earliest book illustrations are plates engraved for 
Ossian ahd for BelVs Poets \ and in 1780 he became a regular 
contributor to the Novelist's Magazine, for which he executed 
one hundred and forty-eight designs, including his eleven admir- 
able illustrations to Peregrine Pickle and his graceful subjects 
from Clarissa and Sir Charles Grandison, He contentedly de- 
signed plates for pocket-books, tickets for concerts, illustrations 
to almanacs, portraits of popular players — and into even the 
slightest and most trivial sketches he infused a grace and 
distinction which render them of value to the collectors of 
the present time. Among his more important series arc the two 
sets of illustrations to Robinson Crusoe, one for the Ne^v Magazine 
and one for Stockdale’s edition, and the plates to The Pilgruns 
Progress (1788), to Harding’s edition of Goldsmith’s Vicar 0/ 
Waheiield (1792), to The Rape of the Lock (i 79 ^)> works 

of Gessner (1802), to Cowpcr’s Poems (1825), and to The 
Decameron; while his figure-subjects in the .superb editions of 
Roger’s Italy (1830) and Poems (1834) prove that even in latest 
age his fancy was still unexhausted and his hand hardly at all 
enfeebled. He is at his best in subjects of a domestic or a 
gracefully ideal sort; the heroic |nd the tragic were beyond 
his powers. The designs by Stothard were estimated by R. N. 
Wornum to number five thousand, and of these about three 
thousand have been engraved. His oil pictures are usually 
small in size, and rather sketchy in handling. Their colouring 
is often rich and glowing, being founded upon the practice of 
Rubens, of whom Stothard was a great admirer. The “ Vintage,” 
perhaps his most important oil painting, is in the National 
Gallery. He was a contributor to Boydell’s Shakespeare Gallery, 
but his best-known painting is the “ Procc.ssion of the Canterbur>^ 
Pilgrims,” also in the National Gallery, the engraving froin 1 
which, begun by Luigi and continued by Niccolo Schiavonetti 
and finished by James Heath, attained an immense popularity. 
The commission for this picture was given to Stothard by 
R. IL Cromek, and was the cause of a quarrel with his friend 
William Blake. It was followed by a companion work, the 
” Flitch of Bacon,” which was drawn in sepia for the engraver 
but was never carried out in colour. 

In addition to his easel pictures, Stothard adorned the grand 
staircase of Burghley House, near Stamford, with subjects of 
War, Intemperance, and the Descent of Orpheus in Hell (1799- 
1803); the mansion of Hafod, North Wales, with a scries of 
scen^ from Froissart and Monstrelet (1810); the cupola of the 
upper hall of the Advocates’ Library, Edinburgh (now occupied 
by the Signet Library), with Apollo and the Muses, and figures 
of poets, orators, &c. (1822); and he prepared designs for a 
frieze and other decorations for Buckingham Palace, which 
were not executed, owing to the death of George IV. He 
also designed the magnificent shield presented to the duke of 
Wellington by the merchants of London, and executed with 
his own hand a series of eight etchings from the various 
subjects which adorned it. In the British Museum is a 
collection, in four volumes, of engravings of Stotliard’s works, 
made by Robert Balmanno. 


An interesting but most indiscriminately eulogistic bioeraphy 
of Stothard. by his daughter-in-law. Mrs Bray, 
i8<ii A C Coxhead’s Thomas Stothard, RA., an Illustrated Mon^ 
graph (i9^»). contains a short biographical chapter, and an accumtdy 
dat^ summary of the various books and periodicals illustrated by 
Stothard; See also Austin Dobson, Eighteenth Century Vignettes, 
1st series (1892). 


STOUGHTON, JOHN (1807-1897), English Nonc^ormist 
divine, was born at Norwich on the 18th of November 1807. 
His father was an Episcopalian, his mother a member of the 
Society of Friends. Stoughton was educated at Norwich 
Grammar School, and, after an interval of legal study, at High- 
bury Congregational College. In 1833 he became ministw at 
Windsor, in 1843 at Kensington; in 1856 he was elected chair- 


man of the Congregational Union. From 1872 to 1884 he was 
professor of historical theology in New College, Hampstead. 
He died at Ealing on the 24th of October 1897. Stoughton was 
no controversialist, but did a good deal of sound historical 
work which was published in Church and State, j66th“i66j 
(London, 1862); Ecclesiastical History of England, 1640-1660 
(4 vols., London, 1867-1870); Religion in England under Queen 
Anne and the Georges (2 vols., 1878); Religion in England from 
1800 to j88o (2 vols., 1884). He contributed an account of 
Nonconformist modes of celebrating the Lord s Supper to the 
ritual commission of 1870, arranged a conference on co-operation 
between Anglicans and dissenters (presided over by Archbishop 
Tait) in 1876, was one of Dean Stanley’s lecturers in Westminster 
Abbey and a pall-bcarer at his funeral. He was elected to the 
Athenaeum Club in 1874 on the nomination of Matthew Arnold. 

Besides the books already mentioned he wrote a number of more 
popular works, among which Homes and Haunts of Luther (1875)* 
The Italian Reformers {1881) and The Spanish Reformers {TSS3) 
arc conspicuous. His Recollections of a Long Life (1894) furnish 
interesting autobiographical material. 

STOUR, the name of several English rivers. (i)The East 
Anglian Stour rises in the slight chalk hills in the south-east of 
Cambridgeshire and follows a course ranging from east to south- 
east to the North Sea at Harwich, passing Clare, Sudbury, Nay- 
land and Manningtree. It falls about 380 ft. in a course of 60 m., 
and drains an area of 407 sq. m. Over nearly its entire course it 
forms the boundary between Suffolk and Essex. ^ From Mahning- 
tree downward its course is estuarine, and it is joined immediately 
above Har^vich by the estuary of the Orwell. It is navigable 
up to Sudbury but does not bear much traffic. (2) The Kentish 
Stour or Great Stour rises on the southern face of the North 
Downs, the branch called the East Stour having its source nut 
far inland from Hythe, but flowing at first away from the sea, 
while the main or western branch rises near Lenham. They 
unite at Ashford. Passing Canterbury, the Stour divides 
into two branches, the larger reaching the English Channel 
in Pegwell Bay, while the smaller runs north to the North 
Sea at Reculver. The larger branch is joined in the levels 
by the Little Stour from the south. The Stour is navipble 
to Fordwicli near Canterbury, but is little used above Sand- 
wich. Us length is about 40 m., its fall from Ashford 150 ft., 
and its drainage area 370 sq. m. The name of Stour belongs 
also to (3) a considerable but unnavigable tributary of the 
Hampshire Avon, rising in Wiltshire, and touching Somersetshire 
and Dorsetshire before it joins the main river in Hampshire 
close to its mouth; (4) a left bank tributary of the Severn, 
which it joins at Stourport, its course being followed by the 
Worcestershire and Staffordshire canal; and (5) a small 
tributarv of the upper Avon, rising in the north of Oxfordshire 
in the hills west of Banbury, and joining the main river a little 

below Stratford-on-Avon. . . 1 

STOURBRIDGE, a market town in the Droitwich parlia- 
mentarv division of Worcestershire, England, 144 m. N.W. by W. 
of London and 10 W. of Birmingham by the Great Western 
railway. Pop. of urban district (1901)) 16,302. A branch canal 
connects with the Worcestershire and Staffordshire system. The 
town stands on an eminence on the left bank of the Stour. 
Among public buildings are a town hall (1887) and town offices, 
and a school of science and art. There is an endowed grammar 
school founded by Edward VI., and a bluecoat or hospital 
school. Dr Johnson received part of his education in this town 
(1726-1727). The principal manufactures are in iron, leather 
and skins; there are glue works and fire-brick works. Coal and 
fire-clay are raised. The manufacture of glass was established 
in 1556 by emigrants from Hungary, the place where they erected 
their factory being still known as Hungary Hill. Annual 
fairs arc held. The town was originally called Bedcote, a 
name retained by the manor. The urban district includes the 
townships of Upper Swinford and Wollaston. 

STOURPORT, a market town in the Bewdley parhame^ary 
division of Worcestershire, England, 14! m. N. by W. of Wor- 
cester by the Great Western railway. Pop. of urban district 
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(1901 4529. It lies on the left bank of the Severn, at the 
junction of the Stour and the Staffordshire and Worcestershire 
canal. The town grew up after the opening of the canal in 
1768. Ironworks, carpet- weaving and tanneries occupy many 
hands. At Redstone, the site of a former important ferry over 
the Severn, is a curious hermitage, excavated out of the red 
sandstone bank. 

STOVE, an apparatus for heating a room, building, green- 
house or hothouse, or for cooking. It is essentially closed or 
partially closed, as distinct from the open grate or fireplace, and 
consists of a receiver in which the fuel is burned, of cast or sheet- 
iron, tiles cemented together and backed or even of solid masonry. 
Stoves may be classified according to the fuel burned (see Heat- 
ing). The word was originally of wider meaning and was used of 
a heated room, house or chamber, thus the 0 . Eng. sioja glosses 
balneum, and mod. Ger. Stube and Dan. stue mean merely a room, 
0 . H. Ger. Siuhd, Stupa being used of a heated bathroom; Early 
Du, stove also was used in this wider sense, the later form stoof is 
used as in modern English, and this may he the immediate source 
of the present meaning, the early word having been lost. Romanic* 
languages borrowed it, e.g. Ttal. siufa, Er. ctuve, 0. Fr. estuve, 
whence was adapted Eng. stew,” properly a bath or hothouse, 
used chiefly in plural “ stews,” a brothel, and “ to stow,” originally 
to bathe, then to boil slowly, and as a noun, a mess of stewed 
meat. “ Stew,” a fish-pond, is a Low German word stouwe, 
dam, weir, fish pond, from stouwen, to dam up, cf. Ger. stauen, 
Eng. stow. 

STOW, JOHN(r. 1525-1605), English historian and antiquary, 
was the son of Thomas Stow, a tailor, and was born about 1525 
in London, in the parish of St Michael, ("ornhill. His parents 
were poor, for his father’s whole rent for his house and garden 
was only 6s. 6d. a year, and Stow himself in his youth fetched 
every morning the milk for the family from a farm belonging to 
the nunnery of the Minories. He learned the trade of his father, 
but possibly did not practise it much after he grew up. In 
1549 he “ kept house ” near the well W’ithin Aldgate, but after- 
wards he removed to Lime Street ward, where he resided till his 
death. About 1560 he entered upon the work with w*hich his 
name is associated. He made the acquaintance of the leading 
antiquaries of his time, including William Camden, and in 1561 
he published his first work. The ivoorhes of Geffrey Chaucer, nmJy 
printed with divers addicions whiche were never in printe before. This 
was followed in 1565 by his Summarie of Knglyshe Chronicles, 
which was frequently reprinted, with slight variations, during 
his lifetime. Of the first edition a copy w'as said to have been at 
one time in the Grenville library. In the British Museum there 
are copies of the editions of 1567, 1573, 1590, 1598 and 1604. 
Stow having in his dedication to the edition of 1567 referred to the 
rival publication of Richard Grafton (c. 1500-^. 1572) in con- 
temptuous terms, the dispute between them became extremely 
embittered. Stow’s antiquarian tastes brought him under 
eccle.siastical suspicion as a person “ with mtmy dangerous and 
superstitious books in his possession,” and in 1568 his house was 
searched. An inventory was taken of certain books he possessed 

in defence of papistry,” but he was apparently able to satisfy 
his interrogators of the soundness of his Prote.stantism. A second 
attempt to incriminate him in 1570 was also without result. 
In 1580 Stow published his Anndes, or a Generale Chronicle of 
England from Brute until the present yeare of Christ ij 8 o', it was 
reprinted in 1592, 1601 *and 1605, the last being continued to 
the 26th of March 1605, or within ten days of his death; editions 
“ amended ” by Edmund Howes appeared in 1615 and 1631. 

The work by which Stow is best known is his Survey of London, 
published in 1 598, not only interesting from the quaint simplicity 
of its style and its amusing descriptions and anecdotes, but of 
unique value from its minute account of the buildings, social 
condition and customs of I^ondon in the time of Elizabeth. A 
second edition appeared in his lifetime in 1603, a third with 
additions by Anthony Munday in 1618, a fourth by Munday and 
Dyson in 1633, a fifth with interpolated amendments by John 
Strype in 1720, and a sixth by the same editor in 1754. The 
edition of 1598 was reprinted, edited by W. J. Thoms, in 1842, 


in 1846, and wit*h illustrations in 1876. Through the patronage 
of Archbishop Parker, Stow was enabled to print the Flores 
hisioriarum of Matthew of Westminster in 1567, the Chronicle of 
Matthew Paris in 1571, and the Hisioria brevis of Thomas 
Walsingham in 1574. At the request of Parker he had himself 
compiled a “ farre larger volume,” An history of this island, but 
circumstances were unfavourable to its publication and the 
manuscript is now lost. Additions to the previously published 
works of Chaucer were twice made through Stow’s own painful 
labours” in the edition of 1561, referred to above, and also in 1597. 
A number of Stow’s manuscripts are in the Harleian collectihn 
in the British Museum. Some are in the Lambeth library 
(No. 306); and from the volume which includes them were pub- 
lished by the Camden Society, edited by James Gairdner, Three 
Fifteenth-Century Chronicles, with Historical Memoranda by John 
Stowe the Antiquary, and Contemporary Notes of Occurrences 
written by him (1880). Stow’s literary labours did not prove very 
remunerative, but he accepted poverty in a cheerful spirit. 
Ben Johnson relates that once when walking with him Stow 
jocularly asked two mendicant cripples what they would 
have to take him to their order.” In March 1604 James L 
authorized him and his deputies to collect “ amongst our loving 
subjects their voluntary contributions and kind gratuities,” 
and himself began “ the largesse for the example of others.” 
If the royal appeal was successful Stow did not live long to enjoy 
the increased comfort resulting from it, as he died on the 
6th of April 1605, He was buried in the London church of St 
Andrew Undershaft, where the monument erected by his 
widow, exhibiting a terra-cotta figure of him, still remains. 

Stow’s Survey of London has been edited, with notes, by C. L. 
ICingsford (Oxford, 1908). 

STOWE, HARRIET ELIZABETH [Beecher] (1811-1896), 
American writer and philanthropist, seventh cliilcl of Lyman and 
Roxana (Foote) Beecher, was born at Litchfield. Connecticut, 
U .S.A., on the 14th of June 181 1 . Her father (the Congregational 
minister of the town) and her mother were both descended from 
members of the company that, under John Davenport, founded 
New Haven .in 1638; and the community in which she spent her 
childhood was»one of the most intellectual in New England. 
At her mother’s death in 1815 she came most directly under the 
influence of her eldest sister Catherine, eleven years her senior, 
a woman of keen intellect, who a few years later set up a school 
in Hartford to which Harriet went, first as a pupil, afterwards as 
teacher. In 1832 her father, who had for six years been the 
pajjtor of a church in Boston, accepted the presidency of the 
newly founded Lane Theological Seminary at Cincinnati. 
Catherine Beecher, who was eager to establish what should be in 
effect a pioneer college for women, accompanied him; and with 
her went Harriet as an assistant, taking? an active part in the 
literary and school life, contributing stories Euid sketches to local 
journals and compiling a school geography. She was married 
on the 6th of January 1836 to one of the professors in the 
seminary, Calvin Ellis Stowe. In the midst of privation and 
anxiety, due largely to her husband’s precarious health, she 
wrote contmually, and in 1843 published The Mayflower, a 
collection of tales and sketches. Mrs Stowe passed eighteen 
years in Cincinnati under conditions which constantly thrust 
the problem of human slavery upon her attention. A river only 
separated Ohio from a slave-holding community. Slaves were 
continually escaping from their masters, and were harboured, 
on their way to Canada, by the circle in which Mrs Stowe lived. 
In the practical questions which arose, and in the great debate 
which was political, economical and moral, she took a very 
active part. When, therefore, in 1850, Mr Stowe was elected 
to a professorship in Bowdoin College, Brunswick, Maine, and 
removed his family thither, Mrs Stowe was prepared for the great 
work which came to her, bit by bit, as a religiou.s message which 
she must deliver. In the quiet of a country town, far removed 
from actual contact with painful scenes, but on the edge of the 
whirlwind raised by the Fugitive Slave Bill, memory and 
imagination had full scope, and she wrote for serial publication 
in The National Era, an anti-slavery paper of Washington, D.C., 
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the story of |^lJnde Toni’s Cabin; or, Life among the Lowfy.” 
The publication in book form (March 20, 1852) was a factor 
which must be reckoned in summing up the moving causes of the 
war for the Union. The book sprang into unexampled popularity, 
and was. truncated into at least twenty-three tongues. Mrs 
Stowe used the reputation thus won in promoting a moral and 
religious enmity to slavery. She reinforced her story with A 
Key to Uncle Tom’s Cabin, in which she accumulated a large 
number of documents and testimonies against the great evil; 
aivi in 1853 she made a journey to Europe, devoting herself 
especially to creating an entente cordiale between Englishwomen 
and Americans on the question of the day. In 1856 she pub- 
lished Drcd ; a Tale of the Dismal Swamp, in which she threw 
the weight of her argument on the deterioration of a society 
resting on a slave basis. The establishment of The Atlantic 
Monthly in 1857 gave her a constant vehicle for her writings, as 
did also The Independent of New York, and later The Christian 
Union, of each of which papers successively her brother, Henry 
Ward Beecher, was one of the editors. From this time forth she 
led the life of a woman of letters, writing novels, of w^hich The 
Minister’s Wooing (1859) is best known, and many studies of 
social life in the form both of fiction and essay. She published 
also a small volume of religious poems, and towards the end of 
her career gave some public reading|from her writings. In 1 852 
Professor Stowe accepted a professorship in the Theological 
Seminary at Andover, Massachusetts, and the family made its 
home there till 1863, when he retired wholly from professional 
life and removed to Hartford. After the close of the war for the 
Union Mrs Stowe bought an estate in Florida, chiefly in hope of 
restoring the health of her son. Captain Frederick Beecher 
Stowe, who had been wounded in the w’ar, and in this southern 
home she spent many winters. After the death of her husband 
in 1886 she passed the rest of her life in the seclusion of her 
Hartford home, where she died on the 1st of July 1896. She is 
buried by the side of her husband at Andover. 

See Life of Harriet Beecher Stowe, compiled from her letters and 
journals by her son, Charles Edward Stowe (Boston, 1890); Life 
and Letters of liarnet Beecher Stowe, edited by Annie Fields 
(Boston, 1898). (H. E. S.») 

STOWELL, WILLIAM SCOTT, Baron (1745-1836), EngHsh 
judge and jurist, was born at Heworth, a village about 4 m. from 
Newcastle, on the i7lh of October 1745, the son of a “ coalfittcr ” 
(or tradesman engaged in the transport of coal). His younger 
brother John became the famous Lord Chancellor Eldon. 
Scott was educated at the Newcastle grammar school and Corpus 
Christi College, Oxford, where he gained a Durham scholarship 
in 1761. In 1764 he graduated and became first a probationary 
fellow and then — ^as successor to William (afterwards the well- 
known Sir William) Jones— a tutor of University College. As 
Camden reader of ancient history (1774) he rivalled the reputatmn 
of Blackstone. Although he had joined the Middle Temple 
in 1762, it was not till 1776 that Scott devoted himself to a syste- 
matic study of law. In 1779 he graduated as doctor of civil 
law, and, after the customary “ year of silence,”^ commenced 
practice in the ecclesiastical courts. His professional success 
was rapid- In 1783 he became registrar of the court of faculties, 
and in 1788 judge of the consistory court and advocate-general, 
in that year too receiving the honour of knighthood; and in 1798 
he was made judge of the high court of admiralty. Sir William 
Scott twice contested the representation of Oxford University — 
in 1780 without success, but successfully in 1801. He also sat 
for Downton in 1790. Upon the coronation of George TV . (1821) 
he was raised to the peerage as Baron Stowell. After a life of 
distinguished judicial service Lord Stowell retired from the 
bench— from the consistory court in August 1821, and from 
the high court of admiralty in December 1827. His mental 
faculties became gradually feebler in his old age, and he died on 
the 28th of January 1836. Lord Stowell was twice married- 
in 1781 to Anna Maria, eldest daughter and heiress of John 
Bagnall of Early Court, Berk.?., by whom he had four children, 
one of these, a daughter, survived him; and in .1813 to the 
dowager marchioness of Sligo. 


I-ord Stowoll's judgments are models alike of literary execution 
and of judicial reasoning. His style is chaste yet not inornate, 
nervous without abruptness, and perfectly adjusted in every instance 
to the subject with which he deals. His decisions in the cases of 
Dalrymple v. Dalrymple (Dr Dodson’s Jieport) and Evans V*. Evans 
(i Hagg. 35) — from their combined force and grace, from the 
steadiness with which eveary collateral issue is set aside, from their 
subtle insight into human motives and from the light which they 
cast on marriage law— deserve and will repay attentive perusal- 
Lord Stowell comi>osed with great care, and some of the MSS. wliich 
he revised for Haggard and Phillimore's Reports were full of inter- 
lineations. Stowcll's mind was judicial rather than forensic — reason- 
ing, not as for a dialectic victory nor so as to convince the parties 
on whose suit he was deciding, but only with sufficient clearness, 
fullness and force to justify the decision at which he had arrived. 

The cliief doctrines of international law with the assertion and 
illustration of which the name of Lord Stowell is identified are these : 
the perfect equality” and entire independence of all states (“ Le 
Louts,** 2 Dod. 243) — a logical deduction from the Austinian 
philosophy and still one of the fundamental principles of English 
jurisprudence; that the elementary rules of international law bind 
even semi-barDarous states (tho “ Hurtige Hane'* 2 Rob. 325); that 
blockade to be binding must be effectual (the Betsey** i 'Ron. 93) ; 
and that contraband of war is to be determined by " probable destina- 
tion *' (the ** Jonge Margaretha ,** i Rob. 189). In the famous 
Swedish convoy case (the " Maria,** i Rob. 350; see, too, the 
“ Recovery,** 6 C. Rob. 348-9) Lord Stowell asserted that “ a 
prize court is a court not merely of the country in which it 
sits but of the law of nations." “ The seat of judicial authority," 
he added, in words which have become classic, " is indeed 
locally here, in the belligerent country, but the law itself has 
no locality." His dictum concerning the right of a belligerent 
to sink a neutral ship, when unable to take her before a prize court, 
was much quoted in 1904 in reference to the sinking of the " Knight 
Commander " by the Russians in the Far East. 

The judgments of Lord Stowell were, almost without exception, 
confirmed on appeal, and they arc to this day the international law 
of England, and liave become presumptive though not conclusive 
eridence of the international law of America. ** I have taken care," 
wrote Justice Story, " that they shall form the basis of the maritime 
law of the United States, and I have no hesitation in saying that 
they ought to do so in tl\at of every civilized country in the world." 

Sec Townsend, Lives of Twelve Eminent Judges, vol. ii.; Quarterly 
Review, vol. Ixxv. : W. E. Surtees, Sketch of Lords Stowell and Eldon; 
Creasy, First Platform of International Law; Reports of Prise Cases 
from ly.f s to jSso, ed. E. S. Roscoo (2 vols., 1905; contains all the 
more important of Lord Stowell’s judgments). 

STOWMARKET, a market town in the Stowmarket parlia- 
mentary division of Suffolk, England; 12 m. N.N.W. of Ipswich 
by the Great Eastern railway, on the river Gipping. Pop. of 
urban district (1901), 4162. The church of St Peter and St Mary 
is Decorated and Early English, with a lofty tower and wooden 
spire. The ancient vicarage has associations with Milton through 
his tutor. Dr Young. The town hsa an extensive chemical 
manufactory, iron foundry, and factories for the manufacture of 
guncotton, agricultural implements and compressed leather. 
There is also considerable trade in corn, malt, coal, slate and 
timber. 

STRABANE, a market town and the principal town of Co. 
Tyrone, Ireland. Pop. (1901), 5033. It stands at the junction 
of the rivers Mourne and Finn, which thenceforward form the 
Foyle. It is 161 J m. N.W. by N. from Dublin by the Great 
Northern railway, and has also a station on the Donegal railway, 
the two companies- using separate lines to Londondeay . Lifford, 
across the river, practically a suburb of Strabane, is the county 
town of Co. Donegal. A short canal connects the town with 
the point at which the Foyle becomes navigable. The trade in 
corn is considerable. Linen and shirt making, and iron and brass 
founding, arc prosecuted. A castle of the time of James 1 . 
left no remains. The town is governed by an urban district 
council. It returned two members to the Irish parliament until 
the Umon in 1800. 

STRABO (bom r. 63 B.C.), Greek geographer and historian, 
was bom at Amasia in Pontus, a city which had been much 
Hellenized, and was the royal residence of the kings of Pontus. 
We know nothing of his father's family, but several of his mother's 
relatives held important posts under Mithradates V. and VI. 
Some were of Hellenic, others of Asiatic origin, but Strabo himself 
was by language and education thoroughly Greek. The date 
of his birth cannot be exactly determined, but from various 
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indications in his work it seems to have been about 63 b.c. He 
studied at Nysa under the grammarian Aristodemus, under 
Tyrannio the grammarian at Rome, under the philosopher 
Xenarchus either at Rome or at Alexandria, and he had studied 
Aristotle along with Boethus (possibly at Rome under Tyrannio, 
who had access to the Aristotelian writings in Sulla’s library). 
He states that he saw P. Servilius Isauricus, who died at Rome 
in advanced years in 44 b.c., from which it has been inferred that 
he visited Rome early in life. He also tells us that he was at 
Gyaros (one of the Cyclades) when Augustus was at Corinth on 
his return to Rome from the East in 29 b.c., and that he accom- 
panied the prefect of Egypt, Aelius Callus, on his expedition to 
Upper Egypt, which seems to have taken place in 25-24 b.c. 
These are the only dates in his life which can be accurately fixed. 
The latest event mentioned in his work is the death of Juba, king 
of Mauretania, which took place in a . b . 21. 

Although he had seen a comparatively small portion of the 
regions which he describes, he had travelled much. As he states 
himself : “ Westward I have journeyed to the parts of Etruria 
opposite Sardinia; towards the south from the Euxinc to the 
borders of Ethiopia; and perhaps not one of those who have 
written geographies has visited more places than I have between 
those limits.” He tells us that he had seen Egypt as far south as 
Syene and Philae, Comana in Cappadocia, Ephesus, Mylasa, Nysa 
and Hierapolis in Phrygia, Gyarus and Populonia. Of Greece 
proper he saw but little; it is by no means certain that he even 
visited Athens, and though he describes Corinth as an eye- 
witness, it is clear that he was never at Delphi, and was not aware 
that the ruins of Mycenae still existed. He had seen Cyrene 
from the sea, probably on his voyage from Puteoli to Alexandria, 
where he remained a long time, probably amassing materials, 
and studying astronomy and mathematics — for nowhere could 
he have had a better means of consulting the works of historians, 
geographers and astronomers, such as Eratosthenes, Posidonius, 
Hipparchus and Apollodorus. We cannot tell where his Geo- 
graphy was written, but it was at least finally revised between 
A.D. 17 and 23, since we have historical allusions which can be 
dated to that time. Probably Strabo was then in Rome; the 
fact that his work passed unnoticed by Roman writers such as the 
elder Pliny does not prove the contrary. 

IlV/ojp. — His earliest writing was an historical work now lost, 
which he himself describes as his Historical Metnoirs. He tells 
us (xi. 9, 3) that the sixth book of the Memoirs was identical with 
the second of the Continuation of Polybius) probably, therefore, 
books i.-iv. formed an introduction to the main work. This 
accounts for the fact that he .speaks (ii. 70) of having treated of 
the exploits of Alexander in his Memoirs , a topic which could not 
have found a place in a work which began where that of Polybius 
ended (146 b.c.). According to Suidas, the continuation of 
Polybius was in forty-three books. Plutarch, who calls him 
“ the Philosopher,” quotes Strabo’s Memoirs {Luc. 28), and cites 
him as an historian (Sulla, 26). Josephus, who constantly 
calls him “ the Cappadocian,” often quotes from him, but does 
not mention the title of the.work. 

The Geography is the most important work on that science which 
antiquity has left us. It was, as far as we know, the first attempt 
to collect all the geographicsd knowledge at the time attainable, 
and to compose a general treatise on geography. It is not merely 
a new edition of Eratosthenes. In general outline it follows neces- 
sarily the work of the last-named geographer, who had first laid 
down a scientific basis for geography. Strabo made considerable 
alterations, but not always for the better. The three books of the 
older work formed a strictly technical geographical treatise. Its 
. small size prevented it from containing any such general description 
of separate countries as Strabo rightly conceived to fall within 
the scope of the geographer. '' Strabo indeed appears to be the 
first who conceive a complete geographical treatise as compri.sing 
the four divisions of mathematical, physical, political and historical 
geography, and he endeavoured, however imperfectly, to kern all 
these objects in view.” The incidental historical notices, which are 
often of great value and interest, are all his own. These digressions 
at times interrupt the symmetry of his plan; but Strabo had all 
the Greek love of legendary lore, and he discusses the journeyings 
of Heracles as earnestly as if they were events within recent history. 
He regarded Homer as the source of all wisdom and knowledge— * 


indeed, his description of Greece is largely drawn from Apollodonis's 
commentary on Inc Homeric “ Catalogue of Ships "—and treated 
Herodotus with undeserved contempt, classing him with Ctesias 
and other " marvel-mongers." Yet in some respects Herodotus had 
better information {e,g. in regard to the Ca^ian) tjian Strabo him- 
.self. Again, Strabo may be censured for discarding the statements 
of Pytlicas respecting the west and north of Europe, accepted as 
they had been oy Eratosthenes. But in this he relied on Polybius, 
whom ho might justly consider as having from his position at Kome 
far better means of gaining accurate information. It must be 
admitted that the statements of Pytheas did not accord with the 
theory of Strabo just in those very points where he was at variance 
with Eratosthenes. He showed likewise an unwarranted sceptidism 
in reference to the i.sland of Cerne on the west coast of Africa, which 
w'ithout doubt the Carthaginians had long used as an emporium. 

Strabo chiefly employed Greek authorities (the Alexandrian 
geographers Polybius, Posidonius and Theophanes of Mytilcnc, 
the companion ot Pompey) and made comparatively little use of 
Uonian authorities. Although he refers to Caesar's Commentaries 
once by name, and evidently made use of them in other passages, 
he but imperfectly availed himself of that work. He designed his 
geography as a sequel to his historical WTitirigs, and it had as it were 
grown out of his historical materials, which wcrci chiefly Greek. 
Moreover Strabo probably amassed his material in the library of 
Alexandria, so that Greek authorities would naturally furnish the 
great bulk of his collections. Doubtless, however, he returned to 
Rome after a long sojourn in Alexandria, a fact which explains 
tlie defectiveness of his information about the countries to the east 
of his native land, and renders it possible for him to have made 
use of the " chorography " of Agrippa, a map of the Roman Empire 
and adjacent countries set up by order of Augustus in the Porticus 
Vipsaniae. 

He designed the work for the statesman rather than for the 
student. He therefore endeavours to give a general sketch of the 
character, physical peculiarities and natural productions of each 
country, and consequently gives us much valuable information re- 
specting ethnology, trade and metallurgy. It was almost necessary 
that he should select what he thought most important for description, 
and at times omit what we deem of more importance. With respect 
to physical geography, his work is a great advance on all preceding 
ones. Judged by modern standards, his description of the direction 
of rivers and mountain-chains seems defective, but allowance 
must be made for difficulties in procuring information, and for want 
of accurate instruments. In respect of mathematical geography, 
his lack of scientific training was no great hindrance. He had 
before him the results of Eratosthemes, Hipparchus and Posidonius. 
The chief conclusions of astronomers concerning the spherical 
figure and dimensions of the earth, its relation to the heavenly 
bodies, and the great circles of the globe — the eejuator, the ecliptic 
and the tropics — were considtTod as well C3tabli.shed. He accepted 
also the division into five zones; he quotes approvingly the assertion 
of Hipparchus that it was impossible to make real advances in geo- 
graphy without astronomical observations for determining latitudes 
and longitudes. 

The work consists of seventeen books, of which the seventh is 
imperfect. The first two are introductory, the next eight deal with 
Europe (two being devoted to Spain and Gaul, two to Italy and 
Sicily, one to the north and east of Europe, and three to Greek lands). 
The eleventh book treats of the main divisions of Asia and the more 
easterly districts, the next three of Asia Minor. Book xv. deals 
with India and Persia, book xvi. with Assyria, Babylonia, Syria 
and Arabia, and the closing book with Egypt and Africa. 

Editions . — The Aldine (Venice, 1516) was unfortunately based 
on a very corrupt MS. The first substantial improvements in the 
text were due to Casaubon (Geneva, 1587 ; Paris, 1620), whoso text 
remained the basis of subsequent editions till that of Corals (Paris, 
1815-1819), who removed many corruptions. The MSS. were first 
scientifically collated by Kramer (Berlin, 1844-1852), who demon- 
strated tliat Par. 1397 Wras the best authority for the first nine books 
(it contains no more) and Vat. 1329 for the remainder. Of later 
editions the most in^rtant are those of C. Muller (Paris, 1853) and 
Meineke (Leipzig, 1866-1877). H. F. Tozer's volume of selections 
(Oxford, 1893) is useful. Napoleon I., an admirer of Strabo, caused 
a French trandation of the Geography to be made by Cora8s, Letronne 
and others (Paris 1805-1819) ; Grosskurd's Gorman translation (Berlin^ 
1831-1834), with notes, is a monumental work. The fragments of 
the Historical Memoirs have been edited by P. Otto^ {Leipziger 
Studien XI, 1891); see also Muller's Fragmenta historicorum grae- 
corum, iii. 490 sqq. Bunbury's History of Ancient Geography, 
vol. ii. chs, 21, 22 ; and F. Dubois’s Examen de la geographic de Strabon 
(Paris, 1891) should also bo consulted. (H. S. J.) 

STRACHAN, JOHN (1778-1867), first bishop of Toronto, son 
of John Strachan and Elizabeth Finlayson his wife, was born at 
Aberdeen, Scotland, on the Z2th of April 1778. His father died 
in 1792 from an accident in the granite quarries of which he was 
an overseer. Thus from an early age young Strachan had to 
depend upon his own resources and even to assist his mother, 



STRACHEY, SIR J. 


whom he loyally aided till her death in 1812. He managed, by 
undertaking private teaching and with the aid of a bursary, to 
go to the university of Aberdeen, where he took his M.A. degree. 
He attended some of the divinity classes at the university, where 
also he formecfa lasting friendship with two of his fellow students, 
well known afterwards as Professor Duncan and Dr Chalmers. 

In 1799 he emigrated to Canada, having been recommended to 
the Hon. Richard Cartwright, of Kingston, Upper Canada, as 
suitable for tutorial work. Strachan went to Canada a Presby- 
terian. His associations there, however, were almost exclusively 
with Episcopalians, including Mr Cartwright and the Rev. Dr. 
Stuart, for a time the only clergyman in the district. Moreover, 
special provision had been made in the Constitutional Act of 1791 
for the liberal endowment of the Protestant religion, then 
identified in the official mind with the Church of England, 
through what were afterwards known as the Clergy Reserves, 
being one-seventh of the lands of the new townships opened for 
settlement. Having decided to enter the Episcopal Church, 
Strachan was ordained on the 22nd of May 1803, and was 
immediately afterwards appointed to the parish of Cornwall. 
Thither he removed his school, which soon became the most 
noted educational institution in the country. There many 
future leaders of public and professional life in Canada came 
under the influence of Slrachan|p vigorous personality. In j 
1807 he married the youthful widow of Andrew McGill, a wealthy 
merchant of Montreal, and brother of the founder of McGill 
University. In 1811 he received the honorary degree of D.D. 
from his alma mater, Aberdeen University. During the same 
year Dr Stuart of Kingston died and was succeeded by his son 
George O’Kill Stuart, incumbent at York, the capital of the 
province. Through the influence of Lieut. -Governor Gore, 
supplemented by that of Sir Isaac Brock, Strachan was pre- 
vailed upon in 1812 to transfer himself to York, where he was 
soon deeply involved in civil and ecclesiastical politics. 

During the war of 1812 he was of special service to the 
executive government and the citizens of the town when the 
American troops captured York and burned the public buildings. 
He was chiefly instrumental also in founding the Loyal and 
Patriotic Society of Upper Canada, which raised funds for the 
relief of the wounded and the assistance of the widows and 
orphans of the slain. On the urgent recommendation of Lieut.- 
Governor Gore he was appointed to the executive council of 
Upper Canada in 1815. A man of great force of character and 
much ability, of keen ambitions and unusual shrewdness, though 
not remarkable for breadth of mind, he attained to great influpce 
in the executive government and was soon the leading spirit in 
that dominant group known in Upper Canadian history as the 
P'amily Compact. In 1820 he was appointed by Sir Peregrine 
Maitland a member of the legislative council in order that the 
governor might have a confidential medium through whom to 
make communication to the council. At the instance of the 
lieutenant-governor he went to England in 1824, to discuss 
various colonial questions with the earl of Bathurst, then colonial 
secretary. Strachan had no difficulty in convincing Lord 
Bathurst of the justice of his claims on all essential matter.s, the 
most important of which was the exclusive right of the Church of 
England in Canada to the Clergy Reserves. Though in favour 
of selling a portion of these lands to provide a fund for the exist- 
ing needs of the Church, he secured the defeat of the proposal 
then before the government to dispose of the Clergy Reserves 
to the Canada Company. . He took much interest in the educa- 
tional affairs of the province, and in 1807 was instrumental in 
having provision made for the establishment of the first gramimr 
schools. In 1824 he secured the passing of an act providing 
assistance for the public schools of each district. During his 
second visit to England in 1826-1827 he obtained a royal charter 
for the university of King’s College, with provision for its endow- 
ment out of the crown lands. It was, however, to be entirely 
under the control of the Church of England, In 1827 Strachan 
■ became archdeacon of York. 

The break-up of the Liverpool ministry in 1827 interrupted the 
successful development of Strachan’s plans for placing virtually 
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the whole of the government endowments for religion and 
education under the control of the Episcopal Church. The storm 
of protest of the other religious denominations caused the colonial 
office to undertake an investigation of the whole question, the 
result of which was presented in the report of 1828. After a 
long silence in the face of severe and persistent criticism, Strachan 
made a general reply in a very able speech in the legislative 
council in March 1828. When the storm had subsided the 
Clergy Reserves and university questions remained dormant 
until 1836, when the attempt to apply the Reserves to the 
endowment of rectories renewed the trouble and contributed 
largely to the crisis of 1837. Adverse criticism and a sugges- 
tion from the colonial office that he should cease from active 
participation in political affairs led to his resignation from the 
executive council, but he declined to give up his seat in the 
legislative council. 

On the death of Bishop Stewart of Quebec the Canadian see 
was divided, and Strachan was made bishop of Toronto in 
August 1839. He energetically opposed the act of 1840, which 
sought to settle the Clergy Reserves question by dividing the 
proceeds among the different religious denominations, the larger 
share still remaining with the Church of England. 

The university of King’s College was finally established, 
with certain modifications of its charter, in 1843, Bishop Strachan 
being the first president. The renewed agitation finally resulted 
in the elimination of all religious tests by the act of 184^,' which 
also changed the name to that of the university of Toronto. 
Strachan at once took steps to found another university which 
should be completely under the control of the Episcopal Church, 
hence the establishment of Trinity University, which was opened 
in 1852. Bishop Strachan also raised once more the question 
of the disposal of the Clergy Reserves. After several strong 
appeals and counter-appeals to the British government, the 
Canadian parliament was allowed to deal as it plea.^ed with the 
question, with the result that the Rcsci^ts were completely 
secularized in 1854, provision being made for the life-interest of 
the beneficiaries at the time. Bishop Strachan devoted the 
latter years of his long life entirely to his episcopal duties, and 
by introducing the diocesan synod he furnished the Episcopal 
Church in Canada with a more* democratic organ of government, 
fie died in November 1867. 

STRACHEY, SIR JOHN (1823-1907), British Indian civilian, 
fifth son of Edward Strachey, was born in London on the 5th of 
June 1823. After passing through Haileybur)^ Strachey entered 
the Bengal civil service in 1842, and served in the North-Western 
Provinces, occupying many important positions. In 1861 X^rd 
Canning appointed him president of a commission to investigate 
the great cholera epidemic of that year. In 1862 he became 
judicial commissioner in the Central Provinces. In 1864, after 
the report of the royal commission on the sanitary condition 
of the army, a permanent lanitary commission was establish^ 
in India, with Strachey as piresident. In 1866 he became chief 
commissioner of Oudh, having been chosen by Lord Lawrence 
to remedy as far as possible the injustice done after the Mutiny 
by the confiscation of the rights of tenants and small proprietors 
of land, maintaining at the same time the privileges of the 
talukdars or great landlords. As member of the legislative 
council he introduced several bills for that purpose, which, with 
the full approval of the talukdars, passed into law. In 1868 he 
became member of the govemor-general’s council, and on the 
assassination of Lord Mayo in 1872 he acted temporarily as 
viceroy. In 1874 he was appointed lieutenant-governor of the 
North-Western Provinces. In 1876, by request of Lord Lytton 
and the secretary of state, he consented to relinquish that office, 
and returned to the governor-general’s council as financial 
minister, which post he retained until 1880. During this time, 
while Lord Lytton was viceroy, imjjortant reforms were carried 
out. The measures for decentralizing financial administration 
initiated under Lord Mayo, were practically completed. The 
salt duties were reduced, and the system under which they were 
levied was altered, and that opprobrium of our administration, 
the inland customs line, was abolished. The removal of all 
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import duties, including those on English cotton goods, and the 
establishment of complete free trade, was declared to be the fixed 
policy of the government, and this was in great measure carried 
into effect before 1880, when Strachey left &idia. The defective 
system on which the military accounts were kept occasioned a 
very erroneous estimate of the cost of the Afghan War of 1878- 
80. For this error Strachey was technically responsible, and 
it was made the occasion of a violent party attack which resulted 
in his resignation. The fact that almost the entire cost of the 
war was paid for out of revenue is a conclusive proof of the state 
of financial prosperity to which India attained as the result of his 
administration. From 1885 to 1895 Strachey was a member of 
the council of the secretary of state for India. He was joint 
author with Sir Richard Strachey of The Finances and Public 
Worlis of India (1882), besides writing India (3rd ed., 1903), and 
Hastings and the RoJiilla War (1892). He died on the 19th of 
December 1907. 

STRACHEY, SIR RICHARD (1817-1908), British soldier and 
Indian administrator, third son of Edward Strachey, was born on 
the 24th of July 1817, at Sutton Court, Somerselshire. From 
Addiscombe he passed into the Bengal Engineers in 1836, and 
W'as employed for some years on irrigation works in the North- 
Western Provinces. He served in the Sutlej campaign of 1845- 
46, and was at the battles of Aliwal and Sobraon, was mentioned 
in despatches, and received a brevet-majority. From 1858 to 
1865 he was chiefly employed in the public works department, 
either as acting or permanent secretary to the government of 
India, and from 1867 to 1871 he filled the post of director-general 
of irrigation, then specially created. During this period the 
entire administration of public works was reorganized to adapt 
it to the increasing magnitude of the interests with which this 
department has had to deal since its establishment by Lord 
Dalhousie in 1854. For this reorganization, under which the 
accounts were placed on a proper footing and the forest adminis- 
tration greatly developed, Strachey was chiefly responsible. 
His work in connexion with Indian finance was important. In 
1867 he prepared a scheme in considerable detail for decentraliz- 
ing the financial administration of India, which formed the 
basis of the policy afterwards carried into effect by his brother 
Sir John Strachey under Lord Mayo and Lord Lytton. He left 
India in 1871, but in 1877 he was sent there to confer with the 
government on the purrliase of the East Indian railway, and was 
then selected as president of the commission of inquiry into 
Indian famines. In 1878 he was appointed to act for six months 
as financial member of the govemor-generars council, when he 
made proposals for meeting the difficulties arising from the 
depreciation of the rupee, then just beginning to be serious. 
These proposals did not meet with the support of the secretary 
of state. From that time he continued to lake an active part 
in the efforts made to bring the currencies of India and England 
into harmony, until in 1892 he was appointed a member of Lord 
Herschell’s committee, which arrived at conclusions in accor- 
dance with the views put forward by him in 1878. He attended 
in 1892 the International Monetary Conference at Brussels as 
delegate for British India. Strachey was a member of the council 
of the secretary of state for India from 1875 to 1889, when he 
resigned his seat in order to accept the post of chairman of the 
East Indian Railway Company. Strachey ’s scientific labours 
in connexion with the geology, botany and physical geography 
of the Himalaya were considerable. He devoted much time to 
meteorological research, was largely instrumental in the forma- 
tion of the Indian meteorological department, and became 
chairman of the meteorological council of the Royal Society in 
1883. From 1888 to 1890 he was president of the Royal Geo- 
graphical Society. In 1897 he was awarded one of the royal 
medals of the Royal Society, of which he became a fellow in 
1854; and in the same year he was created G.C.S.I. He died on 
the 12th of February 1908. His widow, Lady Strachey, whom 
he married in 1889, became well-knowm as an authoress and a 
supporter of women’s suffrage. 

STRACHWrrZ, MORITZ KARL WILHELM ANTON, Gkaf 
VON (1822-1847), German poet, was born on the 13th of March 
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1822 at Peterwitz near Frankenstein in Silesia. After studying 
in Breslau and Berlin he settled on his estate in Moravia, where 
he devoted himself to literary pursuits. When travelling in 
Italy in 1847 he was taken ill at Venice, and died on the nth of 
December at Vienna. Although he had thus only reached his 
twenty-fifth year, he revealed a lyric genius of remarkable force 
and originality. His first collection of poems, Licder cincs 
Efwachenden, appeared in 1842 and went through several 
editions. Neue Gedichie were published after his death in 1848. 
These poems are characteristic of the transition through whi^h 
the German lyric was passing between 1840 and 1848; the old 
Romantic strain is still dominant, especially in his ballads, 
which are unquestionably his finest productions; but, side by 
side with it, there is to be seen the influence of Platen, to whose 
warmest admirers Strachwitz belonged, as well as echoes of the 
restless political spirit of those eventful years. His political 
lyric was, however, tempered by an aristocratic restraint which 
was absent from the writings of men like Herwegh and Freili- 
grath. Strachwitz’s early death was a great loss to German 
letters; for he was by far the most promising of the younger 
lyric poets of his time. 

Strachwitz’s cullected Gedichie a])peared first in 1850 (8th ed., 
1891); a convenient rq^rint will be found in KcclanTs Universal- 
hibliothck. See A. K. T. Tielo, Die Dichtung des Grafen Moritz von 
Strachwitz (1902). 

STRADELLA, ALESSANDRO (? 1645-1 682), Italian composer, 
was one of the most accomplished musicians of the 17th century. 
The hitherto generally accepted stoiy^ of his life was first circum- 
stantially narrated in Bonnet-Bourdelol s Histoire de la musique 
et de ses effets (Paris, 1715). According to this account, Stradella 
not only produced some successful operas at Venice, but also 
attained so great a reputation by the beauty of his voice that a 
Venetian nobleman engaged him to instruct his mistress, Ortensia, 
in singing. Stradella, the narrative goes on to say, sliamefully 
betrayed his trust, and eloped with Ortensia to Rome, whither 
the outraged Venetian sent two paid bravi to put him to death. 
On their arrival in Rome the assassins learned that Stradella 
had just completed a new oratorio, over the performance of 
which he was to preside on the following day at S. Giovanni in 
Laterano. Taking advantage of this circumstance, they deter- 
mined to kill him as he left the church; but the beauty of the 
music affected them so deeply that their hearts failed iliem at the 
critical moment, and, confessing their treachery, they entreated 
the composer to ensure his safety by (juitting Rome immediately. 
Thereupon Stradella fled with Ortensia to Turin, where, notwith- 
standing the favour shown to him by the regent of Savoy, he 
was attacked one night by another bund of assassins, who, headed 
by Ortensia’s father, left him on the ramparts for dead. Through 
the connivance of the French ambassador the ruffians succeeded 
in making their escape ; and in the meantime Stradella, recovering 
from his wounds, married Ortensia, by consent of the regent, and 
removed with her to Genoa. Here he believed himself safe ; but 
a year later he and Ortensia were murdered in their house by a 
third party of assassins in the pay of the implacable Venetian. 

Recent research has shown that Stradella was the son of a 
Cavaliere Marc’ antonio Stradella of Piacenza, who in 1642-1643 
was vice-marchese and governor of Vignola for Prince Bon- 
compagni, who did not wish to live in the dominions from which 
he took the title of marchese di Vignola. He was deprived of his 
office in 1643 for having surrendered the castle to the papal 
troops, although it might have sustained a siege of several days 
and the help of the duke of Modena was expected. An elder 
brother of Alessandro, Francesco by name, became a member of 
the Augustin ian order, and seems to have enjoyed the protection 
of the house of Este. Alessandro is supposed to have been born 
about 1645 or earlier, probably at Vignola, or Monfestino, a town 
on the road from Modena to Pistoja, tqj which his father retired 
after his dismissal; but no records of his birth have come to light 
in either of these places. The first certain date in his life is 
1672, in which year he composed a prologue for the performance 
of Cesti’s opera La Dori at Rome; and we may conclude thatiie 
spent a considerable time at Rome about this period, since his 
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cantatas and other compositions contain frequent allusions to 
Rome and noble Roman families. There is, however, no proof 
that he ever performed the oratorio «S\ Giovanni Battista in the 
Lateran. Documents in the archives at Turin relate that in 
1677 he arrived there with the mistress of Alvise Contarini, with 
whom he had eloped from Venice. Contarini demanded that 
both should be given up to him, or failing that, that Stradella 
should not be allowed to exercise his profession until the lady 
had been either placed in a convent or made his legitimate wife, 
^radella was protected by the regent of Savoy, the duchess 
Giovanni Battista de Nemours, and the Contarini family, 
indignant at his audacity, sent two hired assassins to Turin, by 
whom Stradella was wounded but not murdered. We hear of 
Stradella last at Genoa. An opera by him, La Forza delV amor 
paternOf was given there in 1678, and his last composition, 11 
Barcheggio {i.e. a “ Water-Music ”), was performed on the i6th 
of June 1681 in honour of the marriage of Carlo Spinola and 
Paola Brignole, which was solemnized on the 6th of July of the 
same year. Documents in the archives at Modena inform us that 
in February 1682 Stradella was murdered at Genoa by three 
brothers of the name of Lomellini, whose sister he had seduced. 

It is extremely improbable that Stradella had any great reputa- 
tion as a singer, since the great Italian singers of the 17th century 
were almost exclusively castrati ; ^t he may well have been a 
teacher of singing, and he appears to have instructed his lady 
pupils in Genoa on the harpsichord. He is principally important 
as* a composer of operas and chamber-cantatas, although com- 
pared with his contemporaries his output was small. In spite of 
his dissolute life his command of the technique of composition was 
remarkable, and his gift of melodic invention almost equal to 
that of A. Scarlatti, who in his early years was much influenced 
by Stradella. His best operas are 11 Floridoro, also known as 11 
Moro per amore, and 11 Trespolo tutore, a comic opera in three 
acts which worthily carried on the best traditions of Florentine 
and Roman comic opera in the 17th century. His chutch music, 
on which his reputation has generally been based, is of less im- 
portance, though the well-known oratorio S. Giovanni Battista 
displays the same skill in construction and orchestration (so far 
as the limited means at his disposal permitted) as the operas. A 
serenata for voices and two orchestras, Qtuil prodigo chHo miri, 
was used by Handel as the basis of several numbers in Israel in 
Egyplf and was printed by Chrysander (Leipzig, 1888); the 
MS., however, formerly in the possession of Victor Schoelcher, 
from which Chrysander made his copy, has entirely disappeared. 
The well-known aria Pietd, signore, also sung to the words 
Se i miei sospiri, cannot possibly be a work of Stradella, and 
there is every reason to suppose that it was composed by F6tis, 
Niedermeyer or Rossini. 

The finest collection of Stradfella's works extant is that at the 
Biblioteca Kstense at Modena, which contains 148 MSS,, includix^ 
four operas, six oratorios and several other compositions of a semi- 
dramatic character. A collection of cantate a voce sola was be- 
queathed by the Contarini family to the library of St Mark at Venice; 
and some MSS. arc also preserved at Naples and in Paris. Eight 
madrigals, three duets, and a sonata for two violins and bass will 
be found among the additional MSS, at the British Museum, five 
pieces among the Harlcian MSS., and eight cantatas and a motet 
among those in the library at Christ Church, Oxford. The Fitz- 
william Museum at Cambridge possesses a large number of his 
chambcr-cantatas and ducts. 

Sec also Heinz Hess, Die Opern Alessandro Stradellas (Leipzig, 
1905), T^hich includes the most complete catalogue yet made of 
Stradolla's extant works; Catolani, Delle Opere di A. Stradella 
instenti neW arohivio rmsicale della r. biblioteca palatina di Modena 
(Modena, 18O5) ; and Scdlcy Taylor, The Indebtedness of Handel 
to other Composers (Cambridge, 1906). 

STRADIVARI, ANTONIO (1644-1737); lt;ahan violin-maker, is 
associated throughout his life with Cremona, where he brought 
the craft of violin-making to its highest pitch of perfection. 
The obscure details of his life have been thoroughly worked out 
in the monograph on him by W. H. Hill, A. F. Hill and Alfred 
Hill (1902). He was still a pupil of Nicolas Aina,tis in 1666, 
when he had already begun to insert his own label on violins 
of his making, which at first follow the smaller Amati model, 
solidly constructed, with a thick yellow varnish. It was not 


till 2684 that he began to ^produce a larger model, using a deeper 
coloured varnish, and beautifying the instruments in various 
details, his “ long pattern (from 1690) representing a complete 
innovation in its proportions; while from 1700, after fear a few 
years returning to an earlier style, he again broadened and other- 
wise improved his model. He also made some beautiful violon- 
cellos and violas. The most famous instruments by him are :r— 
Violins \ the “Hellier” (1679), the “Selliere” (before 1680), 
the “ Tuscan (1690), the “ Betts ” (1704), the “ Ernst ” (1709), 
“ La Pucelle (1709), the “ Viotti ” (1709), the Vieuxtemps 
(1710), the “ Parke ” (1711), the “ Boissier ” (1713), the “ Dol- 
phin ” (1714), the “ Gillot ” (1715), the “ Alard,” the finest of all 
(1715), the “ Cessot ” (1716), the “ Messiah ” (1716), the “ Sas- 
serno ” (1717), the “ Maurin ” (1718), the “ Lauterbach ” (1719), 
the “Blunt’’ (1721), the “Sarasate” (1724), the “Rode” 
(1722), the “ Deurbroucq ” (1727), the “ Kiesewetter ” (1731), 
the “ Habeneck ” (1736), the “ Muntz ” (1736). Violas i the 
“ Tuscan ” (1690), two of 1696 formerly belonging to the king 
of Spain, the “ Archin to ” (1696), the “Macdonald” (1701), 
and the “Paganini” (1731). Violoncellos : the “Archinto” 
(1689), the “Tuscan” (1690), the “Aylesford” (1696), the 
“ Cristiani ” (1700), the “ Servais ” (1701), the “ Gore-Booth ” 
(1710V the “ Duport ” (1711), the “ Adam ” (1713), the “ Batta ” 
(17141, the “ Piatti,” the finest of all (1720), the “ Bandiot ” 
(1725), the “ Gallay ” (1725). Antonio Stradivari’s sons Fran- 
cesco (1671-1743) and Omobono (1679-1742) were alscrviolin- 
makers, who assisted their father, together with Carlo Bergonzi, 
who appears to have succeeded to the possession of Antonio’s 
stock-in-trade. The Stradivari method of violin-maki ng created a 
standard for subsequent tihies; but what is regarded as Antonio’s 
special advantage, now irrecoverable, was his varnish, soft in 
texture, shading from orange to red, the composition of which has 
been much debated. (See also Violin.) 

STRAFFORD, EARLS OF. The first earl of Strafford was 
Charles I.’s friend and adviser, Thomas Wentworth (see below). 
When he was attainted and executed in May 1641 his honours 
were forfeited, but later in the year his only son, William (1626- 
1695); created earl of Straflord, his father’s attainder being 
reversed by act of parliament in 1662. William died without 
issue on the i6ih of October 1695, when all his titles, except the 
barony of Raby, became extinct. His estates passed to a kins- 
man, Thomas Watson, afterwards Watson-Wentworth (d. 1723), 
a son of Anne (1629-1695), daughter of the ist earl, and her 
husband Edward Watson, 2nd Baron Rockingham. In 1746 
Watson-Wentworth’s son, Thomas Watson-Wentworth (c. 1690- 
1750), was created marquess of Rockingham, and when his son 
Charles, the 2nd marquess, died in 1782, the estates passed to his 
maternal nephew, William FitzwiUiam, 2nd Earl Fitzwilliam 
(1748-1833). His descendant, the present Earl Fitzwilliam, is 
the owner of Wentworth Woodhouse, near Rotherham, and the 
representative of the Wentworth family. 

The barony of Raby passed to the 2nd earl’s cousin, Thomas 
Wentworth (1672-1739), son and heir of Sir William Wentworth 
of Northgate Head, W ^efield. In early Ufe he saw much service 
as a soldier in the Low Countries, and was occasionally empbyed 
on diplomatic errands. From 1711 to 1714 he was British 
ambassador at the Hague, and in 1711 he was created earl of 
Straflord. The earl was one of the British representatives 
at the congress of Utrecht, and in 17x5 he was impeached 
for his share in concluding this treaty, but the charges against 
him were not pressed to a conclusion. He died on the 15th of 
November 1739. The earldom became extinct when Frederick 
Thomas, the 5th earl, died in August 1799. William, the 4th 
earl (1722-1791), had a sister Anne, who married Williro 
Connolly; and one of their daughters, Anne, married Geor^ 
Byng (d. 1789) of Wrotham Park, Middlesex. Their son. Sir 
John Byng (1772-1860), a distinguished soldier, was created earl 
of Straflord and Viscount Enfield in 1847. Having entered tlw 
army in 1 793, Byng served in Flanders and commanded a brigade 
during the Peninsular War. He was present at Waterloo axxd 
became a field marshal in 1855. The earldom of StraSprd is 
held by his descendants* 
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STAFFORD, TH01IASWEIITW0RTH,£AKt of(i 593 -i 64 i). 
English statesman, son of Sir William Wentworth, of Wentworth 
Woodhouse, near Rotherham, a member of an ancient family 
long established there, and of Anne, daughter of Sir Robert 
Atkins of Stowell, Gloucestershire, was born on the 13th of April 
1593, in London. He was educated at St John’s College, Cam- 
bridge, was admitted a student of the Inner Temple in 1607, and 
in 1611 was knighted and married Margaret, daughter of Francis 
Clifford, 4th earl of Cumberland. In 1614 he represented York- 
shire in the Addled Parliament, but, so far as is now known, 
it was not till the parliament of 1621 , in which he sat for the same 
constituency, that he took part in the debates. His position 
towards the popular party was peculiar. He di d not sympathize 
with their zeal for war with Spain, but James’s denial of the rights 
and privileges of parliament seems to have caused him to join in 
the vindication of the claims of the house of which he was a mem- 
ber, and he was a warm supporter of the protestation which drew 
down a. sentence of dissolution upon the third parliament of James. 

In 1622 Wentworth’s wife died, and in February 1625 he 
married Arabella Holies, daughter of the earl of Clare. He was 
returned for Pontefract to the parliament of 1624, but appears to 
have taken no part in tlie proceedings. He had no sympathy 
with the popular outcry against Spain nor for wars undertaken 
for religious considerations to the neglect of the practical interests 
of the country. He desired also to avoid foreign complications 
and “ do first the business of the commonwealth.” To the 
advances of Buckingham he replied coldly that “ he was ready 
to serve him as an honest man and a gentleman.” In the first 
parliament of Charles 1 ., June 1625, he again represented York- 
shire, and at once marked his hostility to the proposed war 
with Spain by supporting a motion for an adjournment before 
the house proceeded to business. He took part in the oppo.sition 
to the demand made under the influence of Buckingham for war 
subsidies, and was consequently, after the dissolution in Novem- 
ber, made sheriff of Yorkshire, in order to exclude him from the 
parliament which met in 1626. Yet he had never taken up an 
attitude of antagonism to the king. His position was ver}^ 
different from that of the regular opposition. He was anxious 
to serve the Crown, but he disapproved of the king’s policy. In 
January 1626 he had asked for the presidency of the Council of 
the North, and had visited and been favourably received by 
Buckingham. But after the dissolution of the parliament he 
was dismissed from the justiceship of the peace and the office of 
custos rotulorwn of Yorkshire, to which he had been appointed 
in 1615, as the result probably of his resolution not to support 
the court in its design to force the country to contribute money 
without a parliamentary grant. At all events he refused in 
1627 to contribute to the forced loan, and was imprisoned in 
consequence. 

Wentworth’s position in the parliament of 1628 was a striking 
one. He joined the popular leaders in resistance to arbitrary 
taxation and imprisonment, but he tried to obtain his end with 
the least possible infringement of the prerogative of the Crown, 
to which he looked as a reserve force in times of crisis. With the 
approbation of the house he led the movement for a bill which 
would have secured the liberties of the subject as completely as 
the Petition of Right afterwards did, but in a manner less offen- 
sive to the king. The proposal was wrecked between the uncom- 
promising demands of the parliamentary party who would give 
nothing to the prerogative and Charles’s refusal to make the 
necessary concessions, and the leadership was thus snatched 
from Wentworth’s hands by Eliot and Coke. Later in the 
session he^fell into conflict with Eliot, as, though he supported 
the Petition of Right in substance, he was anxious to come to a 
compromise with the Lords, so as to leave room to the king to 
act unchecked in special emergencies. 

On the 22nd of July 1628, not long after the prorogation, 
Wentworth was created Baron Wentworth, and received a 
promise of the presidentship of the Council of the North at the 
next vacancy. This implied no change of principle whatever. 
He was now at variance with the parliamentary party on two 
great subjects of policy, disapproving both of the intention of 


parliament to seize the powers of the executive and also its 
incli nati on towards puri tanism. When once the breach was made 
it naturally grew wider, partly from the engrossing energy which 
each party put into its work, and partly from the personal 
animosities which of necessity arose. Such and nb other was the 
nature of Wentworth’s so-called “ apostacy.” 

As yet Wentworth took no part in the general government 
of the country. In December he became Viscount Wentworth 
and president of the Council of the North. In the speech delivered 
at York on his taking office he announced his intention, almqst 
in the words of Bacon, of doing his utmost to bind up the 
prerogative of the Crown and the liberties of the subject in indis- 
tinguishable union. “ Whoever,” he said, ” ravels forth into 
questions the right of a king and of a people shall never be able 
to wrap them up again into the comeliness and order he found 
them.” His government here was characterized by the same 
feature which afterwards marked his administration in Ireland 
and which it was the gravest charge in his impeachment that he 
intended to introduce into the whole English administration, 
namely, the attempt to centralize all power with the executive 
at the expense of the individual in defiance of those constitutional 
liberties which ran counter to and impeded this policy. 

The session of 1629 ended in a breach between the king and 
the parliament which made the task of a moderator hopeless. 
Wentworth had to choose between helping a I'uritan House 
of Commons to dominate the king and helping the king to 
dominate a Puritan House of Commons. He instinctively chose 
the latter course, and he threw himself into the work of repres- 
sion with characteristic energy, as if the establishment of the 
royal power was the one thing needful. Yet even when he was 
most resolute in crushing resistance he held that he and not his 
antagonists were maintaining the old constitution, which they 
had attempted to alter by claiming supremacy for parliament. 

In November 1629 Wentworth became a privy councillor. 
In October 1631 he lost his second wife, and in October 1632 
he married Elizabeth, daughter of Sir Godfrey Rhodes, in 
January 1632 he had been named lord-deputy of Ireland, and 
arrived in Dublin in July 1633. 

Here he had to deal with a people who had not arrived at 
national cohesion, and amongst whom English colonists had been 
from time to time introduced, some of them, like the early 
Norman settlers, being Roman Catholics, whilst the later im- 
portations stood aloof and preserved their Protestantism. In 
his government here he showed the most remarkable abilities 
as a ruler. ” The lord-deputy of Ireland,” wrote Sir Thomas 
Roe to the queen of Bohemia, “ doth great wonders and governs 
like a king, and hath taught that kingdom to show us an example 
of envy, by having parliaments and knowing wisely how to 
use them.” He reformed the administration, getting rid sum- 
marily of the inefficient English officials. He succeeded in so 
manipulating the parliaments that he obtained the necessary 
grants, and secured their co-operation in various useful legis- 
lative enactments. He set on foot a new victualling trade with 
Spain, established or promoted the linen manufacture, and 
encouraged the development of the resources of the country 
in many directions. The customs rose from a little over £25,000 
in 1633-1634 to £57,000 in 1637-1638. He raised an army. He 
swept the pirates from the seas. He reformed and instilled 
life into the Church and rescued church property. His strong 
and even administration broke down the tyranny of the great 
men over the poor. Such was the government of “ Thorough,” 
as Strafford expresses it. Yet these good measures -were all 
carried out by arbitrary methods which diminished their use- 
fulness and their stability. Their aim moreover was not the 
prosperity of the Irish community but the benefit to the English 
exchequer, and Strafford suppressed the trade in cloth ” lest 
it should be a means to prejudice that staple commodity of Eng- 
land.” ^ Extraordinary acts of despotism took place, as in the 
case of Esmond, Lord Chancellor Loftus and Lord Mountnorris, 
the last of whom Strafford caused to be sentenced to death 

1 Strafford's Report of 1636. Cat, of State Papers; Irish, 
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in order to obtain the resignation of his office, and then par- 
doned. Promises of legislation such as the concessions known 
as the “graces” were not kept. In particular Strafford set 
at naught Charles’s promise that no colonists should be forced 
into Connaught, and in 1635 he proceeded to that province, 
where, raking up an obsolete title — ^the grant in the 14th century 
of Connaught to Lionel, duke of Clarence, whose heir Charles 
was — ^he insisted upon the grand juries in all the counties 
finding verdicts for the king. One only, that of Galway, re- 
sisted, and the confiscation of Galway was effected by the 
court of exchequer, while he fined the sheriff £1000 for sum- 
moning such a jury, and cited the jurymen to the castle chamber 
to answer for their offence. In Ulster the arbitrary confis- 
cation of the property of the city companies aroused dangerous 
animosity against the government. Towards the native Irish 
Wentworth’s bearing was benevolent but thoroughly un- 
sympathetic. Having no notion of developing their qualities 
by a process of natural growth, his only hope for them lay in 
converting them into Englishmen as soon as possible. They 
must be made English in their habits, in their laws and in their 
religion. “ I see plainly,” he once wrote, “ that, so long as this 
kingdom continues popish, they are not a people for the Crown 
of England to be confident of.” High-handed as Wentworth 
was by nature, his rule in Ireland %adc him more high-handed 
than ever. As yet he had never been consulted on English 
affairs, and it was only in February 1637 that Charles asked his 
opinion on a proposed interference in the affairs of the Con- 
tinent. In reply, he assured Charles that it would be unwise 
to undertake even naval operations till he had secured absolute 
power at home. He wished that Hampden and his followers 
“ were well whipped into their right senses.” The opinion of 
the judges had given the king the right to levy ship-money, 
but, unless his majesty had “ the like power declared to raise 
a land army, the Crown ” seemed “ to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad.” When the Scottish Puritans rebelled he advocated 
the most decided measures of repression, in February 1639 send- 
ing the king £2000 as his contribution to the expenses of the 
coming war, at the same time deprecating an invasion of Scot- 
land before the English army was trained, and advising certain 
concessions in religion. 

Wentworth arrived in England in September 1639, after 
Charles’s failure in the first Bishops’ War, and from that moment 
he became Charles’s principal adviser. Ignorant of the extent 
to which opposition had developed in England during his absence, 
he recommended the calling of a parliament to support a 
renewal of the war, hoping that by the offer of a loan from the 
privy councillors, to which he himself contributed £20,000, he 
would place Charles above the necessity of submitting to the 
new parliament if it should prove restive. In January 1640 he 
was created earl of Strafford, and in March he went to Ireland 
to hold a parliament, where the Catholic vote secured a grant 
of subsidies to be used against the Presbyterian Scots. An Irish 
army was to be levied to assist in the coming war. W’hen in 
April Strafford returned to England he found the Commons 
holding back from a grant of supply, and tried to enlist the peers 
on the side 6 f the king. On th j other hand he induced Charles 
to be content with a smaller grant than he had originally asked 
for. The Commons, however, insisted on peace with the 
Scots. Charles, on the advice, or perhaps by the trwchery of 
Vane, returned to his larger demand of twelve subsidies; and 
on the 9th of May, at the privy council, Strafford, though 
reluctantly, voted for a dissolution. The same morning the 
Committee of Eight of the privy council met again. Vane and 
others were for a mere defence against invasion. Strafford’s 
advice was the contrary. “ Go on vigorously or let them alone 
.... go on with a vigorous war as you first designed, loose and 
absolved from all rules of government, being reduced to extreme 
necessity, everything is to be done that power might admit. 
.... You have an army in Ireland you may employ here to 
reduce this kingdom , ^ He tried to force the citizens^ of 
London to lend money. He supported a project for debasing 


the coinage and for seiziiig bullion in the Tower, the property 
of foreign merchants. He also advocated the purchase of a loan 
from Spain by the offer of a future alliance. He was ultimately 
appointed to command* the English army, and was naade a 
knight of the Garter, but he was seized with illness, and the 
rout of Newbum made the position hopeless. “ Pity me,” 
he wrote to his friend Sir George Radcliffe, “ for never came 
any man to so lost a business .... In one word here alone 
to fight with all these evils, without any one to help.” In the 
great council of peers, which assembled on the 24th of September 
at York, the struggle was given up, and Charles announced that 
he had issued writs for another parliament. -1 
The Long Parliament assembled on the 3rd of November 
1640, and Charles immediately summoned Strafford to London, 
promising that he “ should not suffer in his person, honour or 
fortune.” He arrived on the 9th and on the loth proposed 
to the king to forestall his impeachment, now being prepared 
by the parliament, by accusing the leaders of the popular 
party of treasonable communications with the Scots. The 
plan however having been betrayed, Pym immediately took 
up the impeachment to the Lords on the nth. Strafford came 
to the house to confront his accusers/ but was ordered to with- 
draw and committed into custody. On the 25th of November 
the preliminary charge was brought up, whereupon he was 
sent to the Tower, and, on the 31st of January 1641, the accusa- 
tions in detail were presented. These were, in sum; that 
Strafford had endeavoured to subvert the fundamental laws 
of the kingdom, and that the attempt was high treason. Much 
stress was laid on Strafford’s reported words, already cited — 
You have an army in Ireland you may employ here to reduce 
this kingdom,” England, it being contended, and not Scotland 
being here meant. It is clear nevertheless that however tyran- 
nical and mischievous Strafford’s conduct may have been, his 
offence was not one which could by any straining of language 
be included in the limits of high treason; while the copy of a 
copy of rough notes of Strafford’s speech in the committee of 
the council, the genuineness of which was asserted only by the 
defendant’s accusers or personal enemies and not supported by 
other councillors who had also been present on the occasion, 
could not be evidence which would convict in a court of law. 
In addition, the words had to be arbitrarily interpreted as 
referring to the subjection of England and not of Scotland, 
and were also spoken on a privileged occasion. Advantage was 
freely taken by Strafford of the weak points in the attack, and 
the lords, his judges, were considerably influenced in his favour. 
But behind the legal aspect of the case lay the great consti- 
tutional question of the responsibility to the nation of the 
leader of its administration, a principle which was now to be 
revived after many centuries of neglect, and , in the circumstances 
which then prevailed, could only be enforced by the destruction 
of the offender. The Commons therefore, feeling their victim 
slipping from their grasp, dropped the impeachment, and 
brought in and passed a bill of attainder, though owing to the 
opposition of the Lords, and Pym’s own preference for the more 
judicial method, the procedure of an impeachment was prac- 
tically adhered to. Strafford might still have been saved 
but for the king’s ill-advised conduct. A scheme to pin over 
the leaders of the parliament, and a scheme to seize the Tower 
and to liberate Strafford by force, were entertained concurrently 
and were mutually destructive; and the revelation of the army 
plot on the 5th of May caused the Lords to pass the attainder. 
Nothing now remained but the king’s signature. Charles had, 
after the passing of the attainder by the Commons, for the 
second time assured Strafford “ upon the word of a king, you 
shall not suffer in life, honour or fortune.” Strafford now wrote 
releasing the kin^ from his engagements and declaring his 
willingness to die in order to reconcile Charles to his subjects. 
“ I do most humbly beseech you, for the preventing of such 
massacres as may happen by your refusal, to pass the bill; 
by this means to remove ... the unfortunate thing forth of 
the way towards that blessed agreement, which God, I trust, 
shall for ever establish between you and your subjects,” 
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Finally Charles yielded, giving his fatal assent on the loth of 
May. Strafford met his fate on the 12th of May on Tower 
Hill, receiving Laud’s blessing, who was then also imprisoned 
in the Tower, on his way to execution. 

Thus passed into history “ the great person,” as Clarendon 
well calls him, without doubt one of the most striking figures 
in the annals of England, Strafford’s patriotism and ideas 
were fully as noble as those of his antagonists. Like Pym, 
a student of liacon’s wisdom, he believed in the progress of 
England along the lines of natural development, but that 
development, in opposition to Pym, he was convinced could 
only proceed with the increase of the power of the executive, 
not of the parliament, with a government controlled by the 
king and not by the people. He was equally an upholder of 
the union of interests and affection between the sovereign and 
his subjects, but believed this could only exist when the king’s 
will, and not that of the parliament, was paramount. The 
development of the constitution, in his opinion, either in the 
direction of a democracy or an aristocracy, was equally fatal 
and could only lead to anarchy, to the waste of national re- 
sources and to degeneration. With a strong and untrammelled 
executive directed by a single will, wise reforms could be carried 
out, the weak defended against the strong, the resources of the 
country developed to their full extent, the hesitations, delays 
and contradictions caused by barren discussions avoided, and 
the national forces concentrated on objects worth the aim. 
For one brief moment it was given to Strafford to carry out 
his ideals, and the final failure of his Irish administration, and 
especially its inability to endure in spite of its undoubted suc- 
cesses, has afforded an object-lesson in one-man government 
for all time. If such was the event in Ireland, where political 
ideas were still rude and elementary, still less could success be 
expected from the attempt to introduce the centralization 
and absolute power of the executive into England, where 
principles of government liad been highly developed both in 
theory and practice, and a contrary tendency had long been 
established towards the increase of the rights of the individual 
and the power of parliament. 

While arousing in the course of his career the most bitter 
cnmities--and no man’s death was ever received with more 
public rejoicing — ^Strafford was capable of inspiring strong 
friendships in private life. Sir Thomas Roc speaks of him as 
** Severe abroad and in business, and sweet in private con- 
versation; retired in his friendships but very firm; a terrible 
judge and a strong enemy.” His appearance described 
by Sir Philip Warwick ; “ In his person he was of a tall stature, 
but stooped much in the neck. His countenance was cloudy 
whilst he moved or sat thinking, but when he spake, either 
seriously or facetiously, he had a lightsome and a very pleasant 
air; and indeed wliatever he then did he performed very grace- 
fully.” He himself jested on his own Dent and ill-favoured 
brow,” Lord Exeter replying that had he been “ cursed with a 
meek brow and an ardi of white hair upon it,” he would never 
” have governed Ireland nor Yorkshire.” 

Sti’afford was married three times: (i) in 1611 to Lady 
Margaret Clifford, daughter of Francis, 4th earl of Cumberland; 
(2) m 1625 to Lady Arabella Holies, daughter of John, ist earl 
of Clare ; (3) in 1632 to Elizabeth, daughter of Sir Godfrey Rhodes. 
He left three daughters and one son, William, 2nd earl of Strafford. 

Seo the article on Strafford in the Diet. Nat. Biog, by S. R. Gar- 
diner; Strafford's letters f ed. by W. Knowler (1739): R. Browning’s 


• 

Life of Strafford, with introduction by C. H. Firth (1892); Papers 
relating to Thos, Wentworth, cd. by C. H. Firth for Camden 
Society Camden Miscellany, vol. ix.; Private Letters from the 

Earl of Strafford to his third Wife (Philobiblon Soc. Biog. & Hist. 
Misc. 1854, vol. i.) ; Lives by H. D, Traill (1889) in “ English Men of 
Action Scries,” and by Elizabeth Cooper (1886) ; Catfof Stafe Papers, 
Domestic and Irish, esp. Introduction', Hfst. MSS. Comm. 

MSS. of Earl Cowper\ Strafford’s Correspondence, of which the 
volumes published by Knowler represent probably only a small 
selection, remains still in MS. in the collection of Earl Fitzwilliam 
at Wentworth Woodhouse. (P. C. Y.) 

STRAIN (through 0 . Fr. straindre, esiraindre, mod. etreindys^ 
from Lat. slringercy to draw tight, related to stress, stretch, 
string, &c.), to draw out, extend, stretch, especially with 
the idea of great effort or bej^ond measure or limit; hence, from 
the idea of pressure or constriction, to separate coarser matter 
or light solids from a liquid by pressure tiirough a “ strainer,” 
which may be either a sieve or a colander (Lat. colare, to 
strain), a metal vessel with perforations in the bottom. Another 
type is the filter (q.v.). Straining can also be effected by means 
of cloths, and the name strainer is used of a coarse open cloth 
usually of flax ; a coarser cloth of a more open texture is 
technically known as “ screw.” 

For “ strains '* and ** stresses ” in physics sec Mechanics; Elas- 
ticity, and Strength of Materials. 

STRAITS SETTLEMENTS, the collective name given to the 
crown colony formed by^lhe British possessions on or adjacent 
to the mainland of the Malay Peninsula, as opposed to the 
Federated Malay States, the British protectorates in the same 
region. The Straits Settlements consist of the island of Singa- 
pore with about a score of islets of insignificant size lying in its 
immediate vicinity, of the town and territory of Malacca, the 
islands and territory of the Bindings, the island of Penang, 
sometimes officially called Prince of Wales Island, and Province 
Wellesley. 

The colony of the Straits Settlements is administered by the 
governor with the aid of an executive council, composed wholly 
of official members, and there is a legislative council, composed 
partly of official and partly of nominated members, of which 
the former have a narrow permanent majority. The governor 
of the Straits Settlements is also high commissioner for the 
Federated Malay States of the peninsula, for British North 
Borneo, Brunei and Sarawak in Borneo, and since the admin- 
istration of the colony of Labuan, which for a period was vested 
in the British Nortli Borneo Company, has been resumed by 
the British government he is also governor of Labuan. The 
Cocos Keeling Islands (which were settled and are still owned 
by a Scottish family named Ross) and Christmas Island were 
formerly attached to Ceylon, but in 1886 the care of these 
islands was transferred to the government of the Straits Settle- 
ments. Penang and Malacca are administered, under the 
governor, by resident councillors. British residents control 
tlie native states of Perak, Sel&ngor, Negri Sembllan and Pahang, 
but since the ist of July 1896, when the federation of these 
states was effected, a resident-general, responsible to the high 
commissioner, has been placed in supreme charge of all the 
protectorates in the peninsula. The work of administration, 
both in the colony and in the Federated Malay States, is carried 
on by means of a civil service whose members arc^recruited by 
competitive examination held annually in London. 

Population . — ^The following are the area and population, 
with details of race distribution, of the colony of the Straits 
Settlements, the figures being those of the census of 1901 ; — 



Area in 
Square 
Miles. 

Popula- 
tion in 
1891. 

Population in 190X. 

Total. 

Euro- 

peans. 

Eura- 

sians. 

Chinese. 

Mala3rs. 

Indians. 

Other 

Nationalities. 

Singapore 

206 

184,554 

**8,555 

38*4 

4120 

164,041 

36,080 

■■ 17,8*3 

2667 

Penang, Province Wellcsloy and\ 
Dlndings / 

381 

*35,618 

*48,207 

1160 

1945 

98.4*4 

io6/)Oo 

38,051 

i627 

Malacca 


92,170 

95,487 

74 1 

1598 

19,468 

72,978 j 

1,276 

9.3 

Total ... 

1246 

5i»,34* 

1 57*,*49 

5058 1 

7663 

*81,933 

215.058 j 

* 57,150 

1 5387 
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The population, which was 306,775 in 1871 and* 423,384 in x88i, 
had in 1901 reached a total of 572,249. As in former years, the 
increase is solely due to immigration, more especially of Chinese, 
though a considerable number of Tamils and other natives of India 
annually settle in the Straits Settlements. The total number of 
births registered in the colony during the year 1900 was 14,814, and 
the ratio 'per 1000 of the population during 189O, 1897 and 1898 
respectively was 22'i8, 20*82 and 21*57; while the number of 
registered deaths for the years 1896-- 1900 gave a ratio per 1000 of 
42’2i, 36*90, 30*43, 31*66 and 36*25 respectively, the number of 
deaths registered during 1900 being 23,385. The cause to which 
the excess ot deaths over births is to be attributed is to be found 
in^the fact that the Chinese and Indian population, which numbers 
339,083, or over 59% of the whole, is composed of 261,412 males 
and only 77,671 females, and a comparatively small number of 
the latter are married women and mothers of families. The male 
Europeans also outnumber the females by about two to one; and 
among the Malays and Eurasians, who alone have a fair proportion 
of both sexes, the infant mortality is always excessive, this being 
due to early marriages and other well-known causes. 'Hie number 
of immigrants landing in the various settlements during 1906 was : 
Singapore 176,587 Chinese; Penang 56,333 Chinese and 52,041 
natives of India; and Malacca 598 Chinese. The total number 
of immigrants for 1906 was therefore 285,560, as against 39,136 
emigrants, mostly Chinese returning to China. In 18C7, the date 
of the transfer of the colony from the East India Company to the 
Crown, the total population was estimated at 283,384. 

Finance . — ^The revenue of the colony in 1868 only amounted to 
$1,301,843. That for 1906 was $9,512,132, exclusive of $106,180 
received on account of land sales. ^ this sum $0,650,558 was 
derived from import duties on opium, Wines and spirits, and licences 
to deal in these articles, $377,972 from land revenue, $592,962 
from postal and telegraphic revenue, and $276,019 from port and 
harbour dues. The expenditure, which in 1868 amounted to 
$1,197,177, had risen in 1906 to $8,747,819. The total cost of the 
administrative establishments amounted to $4,450,791, of wliich 
$2,586,195 was on account of personal emoluments and $1,864,596 
was on account of other cliargos. The military expenditure (the 
colony pays on this account 20 % of its gross revenue to the Imperial 
government by way of military contribution) amounted in 1906 to 
$1,762,438. A sum of $578,025 was expended on upkeep and 
maintenance of exi.sting public works, and $1,209,291 on new roads, 
streets, bridges and builcUngs. 

The Bindings and Province Wellesley . — ^The various settle- 
ments of which the colony of the Strait.s Settlements is composed, 
and the pioiectorates named in this article, are all dealt witli 
separately, except the Bindings and Province Wellesley. The 
former, which consists of some islands near the mouth of the 
Perak River and a small piece of territory on the adjoining main- 
land, belonged originally to Perak, and was ceded to the British 
government under the treaty of Pangkor in 1874. Hopes were 
entertained that its excellent natural harbour would prove 
to be valuable, but these have been doomed to disappointment^ 
and the islands, which are sparsely mhabited and altogether 
unimportant both politically and financially, arc now adminis- 
tered by the government of Perakw 

Province Wellesley, which is situated on the mainland opposite 
to the island of Peming, was ceded to Great Britain by the 
sultan of Kedah in 1798. It marches with Perak on the 
south, but on the north and east with Kedah. The boundaiy 
with Kedah was rectibed by treaty with Siam in 1867. It m 
administered by a district officer, with some assistants, who is 
responsible to the resident councillor of Penang. The country 
consists, for the most part, of fertile plain, thickly populated 
by Malays, and occupied in some parts by sugar-planters md 
others engaged in similar agricultural industries and employing 
Chinese and Tamil labour. About a tenth of the whole area is 
covered by low hills with thick jungle. Large quantities of 
rice are grown by the Malay inhabitants, and between October 
and February there is excellent snipe-shooting to be had in the 
paddy-fields. A railway from Batu Kawan, opposite to Penang, 
runs through Province Wellesley into Perak, and thence via 
Sel&ngor and the Negri Sembilan to Malacca* There is also 
an extension via Mttar, which is under the rule of the sultan of 
Johor, and through the last-named state to Johor BharUj 
opposite the island of Singapore. 

See Straits Settlements Blue^ook^ /906 (Singapore, 1^7); Straits 
Directory, 1008 (Singapore, 1908); of ffie Stewts branch of 

the Royil Asiatic Society (Singapore); Sir Fred^ck mid and 
Sir WilUam Maxwell, aeverally, on the Straits Settlements m the 
Jmmtd ot the Royal Colonial Institute (London, X884 and 1892) ; 


Henry Norman, The Far East (London, 1894k Alleyne Ireland, 
The Far Eastern Tropics (London, 1904) ; Sir Frank Swettenliam, 
British Malaya (London, 1906); The Life oj Sir Stamford Baffles 
(London, 1856, 1898). (H. Cl.) 

STRALSUND, a seaport of Germany, in the Prussian province 
of Pomerania, on the west side of the Strelasund, an arm of the 
Baltic, li m. wide, which separates the island of Riigen from the 
mainland, 135 m. by rail N. from Berlin and 45 m. N.W. of Ros- 
tock, Pop. (1905), 31 ,813, of whom more than a fourth reside in 
the Knieper, Tribsecser, Franken and other suburbs on the main- 
land. A steam railway ferry connects it with the island railway 
on Riigen, and so with Sassnitz, whence a regular steamboat 
mail service affords communication with Trelleborg in Sweden, 
The situation of the town proper, on a small triangular islet 
only connected with the mainland by three moles and bridges 
at the angles, has always rendered its fortification comparativdy 
easy, and down to 1873 it was a fortress of the first rank. Since 
that year the ramparts have been levelled and their site occupied 
by public promenades and gardens. The defences of the place 
are now solely confined to the island of Diinhohn, known down 
to the 13th century as Strehla or Strehlo, lying in the Sound. 
The quaint architecture of the houses, many of which present 
their curious and handsome gables to the street, gives Stralsund 
an interesting and old-fashioned appearance. The four Gothic 
churches of St Nicholas,' St Mary, with a lofty steeple, St 
James and The Holy Ghost, and the fine medieval town hall, 
dating in its oldest part, from 1306 and restored in 1882, are 
among the more striking buildings. The last houses the pro- 
vincial antiquarian museum and the municipal library of 
70,000 volumes. There is a fine monument commemorating 
the war of 1870-71, one (1^59) to the local patriot Ferdinand 
von Schill, and another (1900) to the poet and patriot E. M. 
Arndt. Among the educational establishments of the place 
must be mentioned the classical school (Gymnasium), founded 
in 1560, and a school of navigation. The manufactures of 
Stralsund arc more miscellaneous than extensive; they include 
machinery, playing cards, sugar, soap, cigars, gloves, furniture, 
paper, oil and beer. The trade is chiefly confined to the ship- 
ping of grain, fish, coal, malt and timber, with some cattle and 
wool, and to the import of coal and tar, but late years it has 
declined, despite excellent wharf accommodation and a consider- 
able depth of water (12-15 ft.). Stralsund entertains passenger- 
boat communications with Barth, Stettin, Rostock and Lubeck 
as well as with various small ports on the isle of Riigen. 

Stralsund was founded in 1234, though several times 
destroyed, steadily prospered. It was one of the five Wendish 
towns whose alliance extorted from King Eric of Norway a 
favourable commercial treaty in 1284-1285; and in the X4th 
century it was second only to Lubeck in the Hanseatic League. 
Although under the sway of the dukes of Pomerania, the city 
was able to maintain a marked degree of independence, which 
is still apparent in its municipal privileges. Its early Pro- 
testant sympathies placed it on the side of Sweden during the 
Thirty Years’ War, and in 1628 it successfully resisted a sie^ 
of eleven weeks by Wallenstein, who had sworn to take it 
“ though it were chained to heaven.” He was forced to retire 
with the loss of x^,ooo men, and a yearly festival in the tovm 
stiU celebrates the occasion. After the peace of Westphalia 
Stralsund was ceded with the rest of Western Pomerania to 
Sweden; and for more than a century and a half it was exposed 
to attack and capture as the tete-de-pont of the Swedes in con- 
tinental Europe. It was taken by France in 1807, and in 18x5 
it passed to Prussia. In 1809 it was the scene of the death of 
Ferdinand von Schill, in his gallant though ineffectual attempt 
to rouse his countr3rmen against the French invaders. 

See Mohxuke and Zober, Stralsundische Chronihen (Stralsund, 
1833-1834) ; Israel, Die Stadt Stralsund (Leipzig, 189^; Baier, 
^Msundtsche Geschichten (Stralsund, 190a); and T«. Reisbaiia, 
Wallenstein und die Belagerung Stralsunds (Stralsund, i$$7). 


^ A remarkable series of 14th-century frescoes, ip pcarii^t 
condition, were disclosed in 1909 by the removal of the whitewash 
which had for centuries covered the interior of this fine c2xui^. 
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STRAMONIUM, in medicine, a drug obtained from the leaves 
and seeds of the Datura stramonium. Both contain an alkaloid 
known as daturine. From the seeds is made extractum stramoniu 
The tinctura stramonii is made from the leaves. The physio- 
logical action of stramonium resembles that of belladonna, 
except that stramonium relaxes to a greater extent the un- 
striped muscle of the bronchial tubes; for this reason it is used 
in asthma to relieve the bronchial spasm. Cigarettes made of 
stramonium leaves may be smoked or the tincture may he 
taken internally. Frequently the leaves powdered together 
with equal quantities of the powdered leaves of the Cannabis 
Indica and lobelia mixed with potassium nitrate arc burned in 
an open dish. The preparation gives off dense fumes which 
afford great relief to the asthmatic paroxysm. Numerous 
patent “ cures ” for asthma contain these ingredients in varying 
proportions. Daturine is used as daturinae sulphas. In acute 
mania it acts like hyoscyamine in producing sleep. In large 
doses stramonium is a narcotic poison producing the well- 
marked stages of exaltation of function, diminution of functional 
activity, and later loss of function, sinking into coma and 
paralysis. 

STRANG, WILLIAM (1859- ), English painter and en- 

graver, was born at Dumbarton, N.B., on the 13th of February 
1859, the son of Peter Strang, builder. He was educated at 
the Dumbarton Academy, and worked for fifteen months in the 
counting-house of a firm of shipbuilders. He went to London 
in 1875 when he was sixteen, and studied his art under Alphonse 
Legros at the Slade School for six years. Strang became 
assistant master in the etching class, and himself followed this 
art with great success. He was one of the original members 
of the Royal Society of Painter-Etchers, and exhibited at their 
first exhibition in 1881. Some of his early plates were published 
in the Portfolio and other art magazines. He worked in many 
manners, etching, dry point, mezzotint, sand-ground mezzotint, 
and burin engrav'ing, and invented a draw-burin of his own. 
Lithography and wood-cutting were also used by him to re- 
produce his abundant imaginings. He cut a large wood- 
engraving of a man ploughing, that has been published by the 
Art for Schools Association. A privately produced catalogue 
of his engraved work contains more than three hundred items. 
Amongst his earlier works Tinkers,” '‘St Terome,” "A 
Woman washing her Feet,” an Old Book-stall with a man 
lighting his pipe from a flare,” and The head of a Peasant 
Woman,” on a sand-ground mezzotint, may be remembered. 
Later plates such as ” Hunger,” ” The Bachelor’s End ” and 
“ The Salvation Army ” cannot be forgotten. Some of his 
best etchings have been in series ; one of the earliest, illustrating 
William Nicholson’s ballad of ”Aken Drum,” is remarkable 
for delicate and clear workmanship in the shadow tones, show- 
ing great skill and power over his materials, and for strong 
drawing. Another good series was the ” Pilgrim’s Progress,” 
revealing austere sympathy with Bunyan’s teaching. Coleridge’s 
** Ancient Mariner ” and Strang’s own ” Allegory of Death ” 
and the ” Plowman’s Wife,” have sei^^ed him with suitable 
imaginative subjects. Some of Rudyard Kipling’s stories 
have been illustrated by him, too, and Strang’s portrait of 
Kipling has been one of his most successful portrait plates. 
Other good etched portraits are of Mr Ernest &chel, fine as a 
Vandyck, and of Mr J. B. Clark, with whom Strang collabo- 
rated in illustrating Bayon Munchausen and Sinbad the Sailor 
and Ali BabOy published in 1895 and 18^. Thomas Hardy, 
Henry Newbolt and many other distinguished men also sat 
to him. Proofs from these plates have been much valued; 
in fact, Strang’s portrait etchings have inaugurated a new form 
of reproductive portraiture. A portrait which is a work of art 
and can be reproduced a number of times without losing any of 
its art (qualities is one ideal way of recording appearances, as 
such prints can be treasured by many owners. Strang pro- 
duced a number of good paintings, portraits, nude figures in 
landscapes, and groups of peasant families, which have been 
exhibit^. in the Royal Academy, the International Society, and 
geveral German exhibitions. He painted a decorative series 


of scenes from fhe story of Adam and Eve for the library of 
Mr Hodson of Wolverhampton; they were exhibited at the 
Whitechapel exhibition in 1910. Some of his drawings from the 
nude model in silver point and red and black chalk are very 
beautiful as well as powerful and true. He also painted a number 
of landscapes, mostly of a small size. In later ycaA he de- 
veloped a style of drawing in red and black chalk, with the 
whites and high lights rubbed out, on paper stained with water 
colour. This method gives qualities of delicate modelling and 
refined form and gradations akin to the drawings of Holbein. 
He drew portraits in this manner of many members of the 
Order of Merit for the royal library at Windsor Castle. In 
1902 Strang retired from the Royal Society of Painter-Etchers, 
as a protest against the inclusion in its exhibitions of etched 
or engraved reproductions of pictures. His work was sub- 
.sequently seen principally in the exhibitions of the Society of 
Twelve, of the International Society, to which body he was 
elected in 1905, and of the Royal Academy. Strang was elected 
an associate engraver of the Royal Academy when that degree 
was wisely revived in 1906. (C. H."^) 

STRANGE, SIR ROBERT (1721-1792), Scottish line engraver, 
descended from the Scottish family of Strange, or Strang, of 
Balcasky, Fife, was born in the mainland of Orkney, on the 
14th of July 1721. In his youth he spent some time in an 
attorney’s office; but, having manifested a taste for drawing, he 
was apprenticed, in 1735, to Richard Cooper, an engraver in 
Edinburgh. After leaving Cooper in 1741 he started on his own 
account as an engraver, and had attained a fair position when, 
in 1745, he joined the Jacobite army as a member of the corps 
of life-guards. He engraved a half-length of the Young Pre- 
tender, and also etched plates for a bank-note designed for the 
payment of the troops. He was present at the battle of Cul- 
lodcn, and after the defeat remained in hiding in the Highlands, 
but ultimately returned to Edinburgh, where, m 1747, he married 
Isabella, only daughter of William Lumisden, son of a bishop 
of Edinburgh. In the following year he proceeded to Rouen, 
and there studied drawing under J. B. Descamps, carrjdng off 
the first prize in the Academy of Design. In 1749 he removed 
to Pari.s, and placed himself under the celebrated Le Bas. It 
was from this master that he learned the use of the dry point, 
an instrument which he greatly improved and employed with 
excellent effect in his own engravings. In 1750 Strange returned 
to England. Presently he settled in London along with his 
wife and daughter, and superintended the illustrations of Dr 
William Hunter’s great work on the Gravid Uterus, published in 
1774. The plates were engraved from red chalk drawings by 
Van R>Tnsdyk, now preserved in the Hunterian Museum, Glas- 
gow, and two of them were executed with great skill by Strange’s 
own hand. By his plates of the “ Magdalen ” and ” Cleopatra,” 
engraved after Guido in 1753, he at once established his pro- 
fessional reputation. He was invited in 1759 to engrave the 
portraits of the prince of Wales and Lord Bute, by Allen Ramsay, 
but declined, on the ground of the insufficient remuneration 
offered and of the pressure of more congenial work after the 
productions of the Italian masters. His refusal was attributed 
to his Jacobite proclivities, and it led to an acrimonious corre- 
spondence with Ramsay, and to the loss, for the time, of royal 
patronage. In 1760 Strange started on a long-meditated tour 
in Italy. He studied in Florence, Naples, Parma, Bologna, 
and Rome, executing innumerable drawings, of which many— 
the ** Day ” of Correggio, the Danae ” and the ” Venus and 
Adonis ” of Titian, the ” St Cecilia ” of. Raphael, and the Bar- 
berini " Magdalen ” of Guido, &c.— were afterwards rejiroduced 
by his burin. On the Continent he was received with gr^t 
distinction, and he was elected a member of the academies 
of Rome, Florence, Parma and Paris. He left Italy in 1764, 
and, having engraved in the French. capital the "Justice” 
and the “ Meekness ” of Raphael, from the Vatican, he carried 
them with him to London in the following year. The rest 
of bis life was spent mainly in these two cities, in the diligent 
prosecution of his art. In 1766 he was elected a member 
i of the Incorporated Society of Artists, juid in 1775, piqued by 



the exclusion of engravers from the Royal Academy, he published 
an attack on that body, entitled An Enquiry into the Rise and 
Progress of the Royal Academy of Arts at London, and prefaced 
by a long letter to Lord Bute. In 1787 he engraved West’s 
“ Apotheosis 0/ the Princes Octavius and Alfred,” and was 
rewarded* with the honour of knighthood. He died in London 
on the 5th of July 1792. 

After his death a splendid edition of reserved proofs of his engrav- 
ings was issued; and a catalogue of his works, by Charles Blanc, was 
published in 1848 by Rudolph Weigel of Leipzig, forming part of 
Le Graveur en faille douce. 

See Memoirs of Sir Robert Strange, Knt., and his Brother-in-law 
Andrew Lumisden, by James Dennistoun of Dennistoun (1855). 

STRANGFORD, VISCOUNT, an Irish title held by the family 
of Smythc, from 1625, when it was conferred upon Sir Thomas 
Smythe (d. 1635) of Ostenhanger and Ashford, Kent, until 
1869, when it became extinct. From Sir Thomas the title passed 
down to his descendant, Percy Clinton Sydney Smythe (1780- 
1855), who succeeded his father, Lionel, as 6th viscount in 1801. 
Entering the diplomatic service in 1802, Smythc represented 
his country at Lisbon, in Brazil, at Stockholm, Constantinople 
and St Petersburg, and in 1825 he was created a peer of the 
United Kingdom as Baron Penshurst. He had literary tastes, 
and in 1803 published Poems from the Portuguese of Camoens, 
with Remarks and Notes, Byron at ^lis time describing him as 
Hibernian Strangford he died on the 29th of May 1855. 

His eldest son, George Augustus Frederick Percy Sydney 
Smythe (1818-1857), who now became the 7th viscount, was 
associated with Disraeli and Lord John Manners in the conduct 
of the “ Young England ” party. He entered parliament in 
1841, and was under-secretary for foreign affairs m 1845-1846, 
losing his seat at Canterbury in 1852. In 1852 he fought a 
duel at Weybridge with Colonel Frederick Romilly (1810-1887), 
the last encounter of this kind in England. Like his father, 
Smythe had literary tastes, and he is thought to be the original 
of Disraeli’s Coningshy. In 1844 he wrote Historic Fancies, 
a Collection of poems and essays, and his novel Angelo Pisani 
was published posthumously, with a memoir of the author in 
1875. As a journalist he wrote in the Morning Chronicle. 
He died on the 23rd of November 1857, and was succeeded by 
his brother Percy Ellen Frederick William Sydney Smythe 
(1826-1869) as 8th viscount. 

Bom at St Petersburg on the 26th of November 1826, during 
all his earlier years Percy Smythc was nearly blind, in con- 
sequence, it was believed, of his mother having suffered very 
great hardships on a journey up the Baltic in wintry weather 
shortly before his birth. His health through life was very 
delicate, but did not prevent his showing quite early most re- 
markable powers of mind. His education was begun iit Harrow, 
whence he went to Merton College, Oxford. From the verj^ first 
he gave proofs of extraordinary ability as a linguist, and was 
nominated by the vice-chancellor of Oxford in 1845 » student- 
attache at Constantinople. A very interesting account of his 
colleagues, more especially of Mr Almerick Wood, who was a 
man of phenomenal capacity, was written by him later in life, 
and is to be found in the two volumes of his collected essays 
published by his widow. While at Constantinople, where he 
served under Lord Stratford de Redcliffe, Percy Smythe gained 
a mastery not only of Turkish and its dialects, but of almost 
every form of modern Greek, from the language of the literati 
of Athens to the least Hellenized Romaic. Before he went 
to the East he had a large knowledge both of Persian and 
Arabic, but until his duties led him to study the past, present 
and future of the sultan’s empire he had given no attention to 
the tongues which he well described as those of the international 
rabble in and around the Balkan peninsula. He made, while 
in the East, a careful study of these, and was the first English- 
man to see that the Bulgarians were much more likely than the 
Servians to come to the front as the Ottoman power declined. 
He avowed himself a Liberal in English politics, and those 
with whom he chiefly lived were Liberals; but he was not 
an anti-Turk, as so many Liberals afterwards became. 0 n 
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succeeding to the peerage in 1857 he did not abandon the East, 
but lived on at Constantinople for several years, immersed in 
Oriental studies. At length, however, he returned to England 
and began to write a great deal, sometimes in the Saturday 
Review, sometimes in the Quarterly, and much in the PedF Mall 
Gazette. A rather severe review in the first of these organs of the 
Egyptian Sepulchres and Syrian Shrines of Emily Anne Beaufort 
(d. 1887) led to a result not very usual — the marriage of the 
reviewer and of the authoress. One of the most interesting 
papers Lord Strangford ever wrote was the last chapter in his 
wife’s book on the Eastern Shores of the Adriatic. That chapter 
was entitled “ Chaos,” and was the first of his writings which 
made him widely known amongst careful students of foreign 
politics. From "that time forward everything that he wrote 
was watched with intense interest, and even when it was 
anonymous there was not the slightest difficulty in recognizing 
his style, for it was unlike any other. He died in London on 
the 9th of January 1869, when his titles became extinct. A 
Selection from the Writi?igs of Viscount Strangford on Political^ 
Geographical and Social Subjects was edited by his widow and 
published in 1869. His Original Letters and Papers upon 
Philology and Kindred Subjects were also edited by Lady 
Strangford (1878). 

Sec E. B. de Fonblanque, Lives of the Lords Strangford through Ten 
Generations (1877). 

STRANRAER, a royal and police burgh and seaport of 
Wigtownshire, Scotland. Pop. (1901), 6036. It is situated 
at the head of Loch Ryan, an arm of the North Channel (Irish 
Sea), 59 m. S.S.W. of Ayr by the Glasgow & South-Western 
railway, with a station in the town and at the harbour. It 
lies 39 m. E. by N. of Larne in Co. Antrim, Ireland, with 
which there is daily communication by mail steamer. Stran- 
raer, originally called St John’s Chapel, became a burgh of 
barony in 1596, and a royal burgh in 1617. In the centre 
of the town are the ruins of the castle of the 15th century, 
occupied for a time by John Graham of Claverhousc, Viscount 
Dundee, when he held the office of sheriff of Galloway (1682). 
The principal buildings within the parish are the old town-hall, 
now used as a volunteer drill hall and armour)^; the county 
buildings, containing the town hall and court house ; the 
ac^emy ; reformatory and the Wigtownshire combination poor- 
house. Dairy utensils and implements are made; there are 
several nurseries; brewing and milling are carried on, but 
the bulk of the trade is in farm and dairy produce. Pior ^d 
harbour accommodation has been extended and the shipping 
is brisk. The oyster beds, for which Loch Ryan wus once 
noted, are not cultivated, but the fisheries (white fish and 
herrings) arc still of some consequence. Three miles east of 
Stranraer is Lochinch, the residence of the earl of Stair, a modern 
structure in the Scots Baronial style. It stands in pounds 
4000 acres in extent, which include the White and Black Lochs 
and the ruins of C^tle Kennedy, finely situated on the isthmus 
between the lakes. This castle w-as erected in the reign of 
James VI. for the earls of Cassilis, and passed into the hands of 
the Stair family in the 17th century. It was struck by lightning 
in 1716 and burned down and never rebuilt. The estate is 
famous for its plantations and Dutch ^dens, the pinetum con- 
taining the most representative collection of araucarias, deodars 
and other conifers in Europe. A mile south are the green 
mounds marking the site of the abbey of Saulseat, founded for 
Prcmonstratensian monks by Fergus, **king” of Galloway, 
early in the 12th century. It stood on the banks of a small loch 
and was laiown as the Monastery of the Green Lake from the 
mass of conferva© with which the water was continually covered. 
Four miles west by north of Stranraer is situated Lochnaw Castle, 
the ancient seat of the Agnews, who were hereditary sheriffs of 
Galloway till 1747, when hereditable jurisdictions werealwlished. 
The five-storied embattled tower in the centre dates from 1426) 
and the modem mansions from 1820. On the .coast, 7i m. 
south-west of Stranraer fcy raij, lies Portpatrick, formerly called 
Port Montgomerie. Owing to its proj^iroity to Ireland (21^ m. 
to Donaghadee), it was for more than soo years ^ starting-po^t 
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of the mail service between Great Britain and Ireland. In 
consequence, however, of the frequent violence c)f the south- 
westerly gales and other causes, the communication ceased in 
the middle of the 19th century, and the artificial harbour de- 
signed by John Rennie has gradually fallen into decay. The 
town is in repute as a holiday resort for its healthy climate 
and beautiful situation. 

STRASSBURG* or Strasburg (French Sirashout^), a town of 
Germany, the capital of the imperial province of Alsace-Lorraine 
and a fortress of the first rank, is situated in a fertile plain at 
the junction of the III and the Breusch, 2 m. W. of the Rhine, 
88 m. by rail N. from Basel, 370 m. S.W. from Berlin, 30 m. E. 
of the French frontier. Pop. (1890), 123,500; (1900), 150,268; 
(1905), 167,342. Since 1871 it has been the seat of government 
for the German territory of Alsace-Lorraine, and it is also the 
see of a Roman Catholic bishop and the headquarters of the 
XV. Corps of the German army. It is surrounded by outlying 
fortifications and strategic works and contains a garrison of 
16,000 men of all arms. 

The town proper is divided by the arms of the 111 into three 
parts, of which the central is the largest and most important. 
Most of the streets in the heart of the city are narrow and 
irregular, and the quaint aspect of a free medieval town has to 
a considerable extent been maintained. The quarters which 
suffered most in the bombardment of 1870 have, however, 
been rebuilt in more modern fashion, and the recent widening 
of the circle of fortifications, with the destruction of the old 
walls, has given the city opportunity of expansion in all direc- 
tions; thus, with the exception of Berlin and Leipzig, there is 
perhaps no town in Germany which can show so many handsome 
new public buildings as Strassburg. Of its older edifices by 
far the most interesting and prominent is the cathedral, or 
Munster, which in its present form represents the activity of 
four centuries. Part of the crypt dates from 1015; the apse 
shows the transition from the Romanesque to the Gothic style; 
and the nave, finished in 1275, is a fine specimen of pure Gothic. 
Of the elaborate west facade, with its screen of double tracery 
and its numerous sculptures, the original design was finished 
by Erwin von Stcinbach (d. 13x8). The upper part of the 
facade and the towers were afterwards completed in accordance 
with a different plan, and the spire on the north tower was 
added in 1435. This tower is 465 ft. high, being thus one of the 
highest buildings in Europe, and it commands a fine view. The 
cathedral has some fine stained glass, a sculptured pulpit and the 
famous astronomical clock in the south transept; this contains 
some fragments of the clock built by the mathematician, Conrad 
Dasypodius, in 1574. The Protestant church of St Thomas, a 
Gothic building of the 13th and 14th centuries, contains a fine 
monument to Marshal Saxe, considered the chef d'cRwre of 
the sculptor, Jean Baptiste Pigalle. Other notable churches 
are the Protestant Temple Neuf, or Neue Kirche, rebuilt since 
1870, and the Roman Catholic church of the Sacred Heart, 
erected in 1889-J893. 

The old episcopal palace, built in 1731-1741, was used for 
university purposes from 1872 to 1895; it is now the municipal 
museum of art. Other notable buildings are the Frauenhaus, 
with some interesting sculptures, and the H6tel du Commerce, 
the finest Renaissance building in the town. The imperial 
palace, designed by H, Eggert in the Florentine Renaissance 
style, was buih in 1889-1893; it is crowned by a cupola 115 ft. 
high and is richly ornamented. The provincial and university 
lihinuy, ^ith over 800,000 volumes, and the hall of the provincial 
Diet (Landesausschuss), built in 1888-1892, both in the Italian 
•Renaissance style, occupy the opposite side of the Kaiserplatz, 
and behind the latter is the large new post office. Between the 
university and thO library is the Evangelical garrison church 
(1892-1897), built of reddish sandstone in the Early Gothic style. 
The principal squares of the town are the Kaiserplatz, the 
Broglieplatz, the Schlossplatz and the Kleberplatz. Still to be 
mentioned arc the Crosse Metzig, containing the Hohenlohe 
museum, the theatre, the town-hall, and the so-called Aubette, 
with the con^^atorium of music. A new synagogue was 


completed in 1898, and the viceregal palace was entirely rebuilt 
in 1872-1874. The town has new law courts, a Roman Catholic 
garrison church, an iron bridge across the Rhine to Kehl and 
statues of General Klebcr and of the printer Gutenberg. 

The university of Strassburg, founded in 1567 ^nd suppressed 
during the French Revolution as a stronghold of German senti- 
ment, was reopened in 1872; it now occupies a site in the new 
town and is housed in a handsome building erected for it in 
1877-1894. This is adorned with statues and frescoes by 
modern German artists, and has near it the chemical, physical, 
botanical, geological, scismological and zoological institutes, aiso 
the observatory, all designed by Eggert and built between 1877 
and 1888. On the south of the old town are the various schools, 
laboratories and hospitals of the medical faculty, all built since 
1877. The university, which has six faculties, is attended by 
about 1400 students and has 130 professors. Other educa- 
tional establishments are the Protestant gymnasium, founded 
in 1538, various seminaries for teachers and theological students 
and numerous schools. 

The chief industries of Strassburg are tanning, brewing, 
printing and the manufacture of steel goods, musical instru- 
ments, paper, soap, furniture, gloves and tobacco. To these 
must be added the fattening of geese for Strassburg’s cele- 
brated pdth de joie gras, which forms a useful source of income 
to the poorer classes. There is also a brisk trade in agricultural 
produce, hams, sausagCs, coal, wine, leather goods and hops. 
The development of this trade is favoured by the canals which 
connect the Rhine with the Rhone and the Marne, and by a new 
port of 250 acres in extent with quays and wharves on the 
Rhine, which has been construeted since 1891. 

Strassburg has always been a place of great strategical impor- 
tance, and as such has been strongly fortified. The pentagonal 
citadel constructed by Van ban in 1682-1684 was destroyed 
during the siege of 1870. The modern German system of for- 
tification consists of a girdle of fourteen detached forts, at a 
distance of from three to five miles from the centre of the town. 
Kehl, the tete-de-pont of Strassburg, and several villages are 
included within this enceinte, and three of the outworks lie 
on the right bank of the Rhine, in the territory of Baden. In 
case of need the garrison can lay a great part of the environs 
under water. 

The site of Strassburg was originally occupied as a Celtic 
settlement, which was captured by the Romans, who replaced 
it by the fortified station of Argentoratim, afterwards the head- 
quarters of the eighth legion. In the year 357 the emperor 
Julian saved the frontier of the Rhine by a decisive victory 
gained here over the Alamanni, but about fifty years later the 
whole of the district now called Alsace fell into the liands of 
that people. Towards the end of the 5th century the town 
passed to the Franks, who gave it its present name. The famous 
“ Strassburg oaths ’’ between Charles the Bold and Louis the 
German were taken here in 842, and in 923, through the homage 
paid by the duke of Lorraine to the German king Henry I., 
began the connexion of the town with the German kingdom 
which was to last for over seven centuries. The early history 
of Strassburg consists mainly of struggles between the bishop 
and the citizens, the latter as they grew in wealth and power 
feeling that the fetters of ecclesiastical rule were inconsistent 
with their full development. This conflict was finally decided 
in favour of the citizens by the battle of Oberhausbergen in 
1262, and the position of a free imperial city which had been 
conferred upon Strassburg by the Germem king, Philin of Swabia, 
was not again disputed. This casting off of the episdopal yoke 
was followed in 1332 by an internal revolution, which admitted 
the gilds to a share in the government of the city and impressed 
upon it the democratic character which it bore down to the French 
Revolution. Strassburg soon became jone of the most flourish- 
ing of the imperial towns, and the names of natives or residents 
Kke Sebastian Brant, Johann Tanler and Geiler von Kaisersberg 
show that its eminence was intellectual as well as material. 

In 1349 two thousand Jews were burned at Strasburg on a 
charge of causing a pestilence by poisoning the wells. In 1381 
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the city joined the St^dtclbund, or league of Swabian towns, 
and about a century later it rendered ^cient aid to the Swiss 
confederates at Granson and Nancy. The reformed doctrines 
were readily accepted in Strassburg about 1523, its foremost 
champion here* being Martin Bucer, and the city was skilfully 
piloted through the ensuing period of religious dissensions by 
Jacob Sturm von Sturmeck, who secured for it very favourable 
terms at the end of tlie war of the league of Schmalkalden. 
In the Thirty Years’ War Strassburg escaped without molestation 
by^^ observing a prudent neutrality. In 1681, during a time of 
peace, it was suddenly seized by Louis XIV., and this un- 
justifiable action received formal recognition at the peace of 
Ryswick in 1697. The immediate effect of this change wa.s 
a partial reaction in favour of Roman Catholicism, but the 
city remained essentially German until the French Revolution, 
when it was deprived of its privileges as a free town and sank 
to the level of a French provincial capital. In the war of 1870-71 
Strassburg, with its garrison of 17,000 men, surrendered to the 
Germans on the 28th of September 1871 after a siege of seven 
weeks. The city and the cathedral suffered considerably from 
the bombardment, but all traces of the havoc have now disap- 
peared. Before the war more than half of the inhabitants spoke 
German, and this proportion has increased greatly of recent 
years, owing to the large influx of ^ure German elements into 
the city and the almost complete reconciliation of the older 
inhabitants to the rule of Germany. 

The bishopric of Strassburg existed in the days of the Mero- 
vingian kings, being probably founded in the 4th century, and 
embraced a large territory on both banks of the Rhine, which 
was afterwards diminished by the creation of the bishoprics 
of Spires and Basel. The bishopric was in the archdiocese 
of Mainz and the bishop was a prince of the empire. The 
episcopal lands were annexed by France in 1789 and the sub- 
sequent Roman Catholic bishops of Strassburg discharged 
spiritual duties only. 

For the histoiy of the bishopric see Grandidier, Histoire de Viglm 
ei dcs Sviques-pyinces de Sirasbourg (Strassburg, 1775-1778) ; Glockler, 
Geschichk des Bisiums Strasburg (Strassburg, 1879-1880); and J. 
Fritz, Das Territorium des Bistums Strasburg (Strassburg, 1885). 

For the city sec the Strassburger Chroniken, edited by Hegel 
(Leipzig, 1870-1871); the Vrkunden und Akten der Stadt Strassburg 
(Strassburg, 1879 seq.) ; G. Schmoller, Strassburgs BlUte im Jahr- 
hundert (Strassburg, 1875); Schricker, Zur GeschichU der IJniversitat 
Strassburg (Strassburg, 1H72); J. Kindlcr, Das goldene Buck von 
Strassburg (Vienna, 1 885-1 88()); H. Ludwig, Deutsche Kaiser und 
Kdnige in Strassburg (Strassburg, i88g) ; A. Seyboth, Strasbourg his- 
tongue (Strassburg, 1894); and C. Stahling, Histoire contemporaine 
de Strasbourg (Nice, 1884 seq.), 

STRATA-FLORIDA {Ystradflur), the ruins of a celebrated 
Cistercian abbey of (’ardiganshirc, Wales, situated amidst wild 
and beautiful scenery near the source of the river Teifi. The 
abbey is 2 m. distant from the village of Pontrhydfendigaid 
(bridge of the blessed ford) on the Teifi, and about 4 in. from 
the station of Strata-Florida on the so-called Manchester tmd 
Milford branch line of the Great Western railway. The existing 
remains are not extensive, but the dimensions of the church, 
213 ft. long by 6t ft. broad, are easily traceable, and excavations 
made at different times during recent years have brought to 
light encaustic tiles and other objects of interest. The most 
prominent feature of the ruined abbey is the elaborate western 
portal of the church, which is regarded as a unique specimen 
of the transitional Norman-English architecture of the 12th 
century. A fine silver seal of the abbey is preserved in the 
British Museum. 

Founded and generously endowed in 1164 by Rhys ap Griffith, 
prince of South Wales, the Cistercian abbey of St Mary at Strata- 
Flori^ {which was probably a re^rival of an older monastic 
house cm or near the same site) continued for over a century 
to be reckoned one of the wealthiest and most influential of the 
Welsh teligious houses. It was much favoured by Welsh b^s, 
nobles and princes, several of whom were buried in the adjoin- 
ing cemetery; and in its library were deposited many official 
documents and records of the native princes. In 1138 Llewelyn 
ap lorwcrth; ** the Great,” summoned all his vassals to this 


spot to do homage to his heir, afterwards Prince David IL 
The abbey suffer^ .severely during the Edwardian wars, and 
in or about 1294 a large portion of its buildings was destroyed 
by fire, though whether as the result of accident or design 
remains unknown; in any case Edward I. gave a donation of 
£75 towards the restoration of the fabric. During Owen 
Glendower’s rebellion in Henry IV.^s reign the abbey was held 
for some months by Harry of Monmouth (Henry V.) with a 
body of troopers. With the extinction of Welsh independence 
the abbey lost much of its wealth and influence, and at the 
dissolution of the monasteries its gross revenue was returned 
at only £122, 6s. 8d. a year, one Richard Talley being its last 
abbot. The fabric of the abbey and its surrounding lands came 
into the possession of the Stedman family, whose 17th-century 
mansion, built out of materials from the monastic buildings, 
has long been used as a farmhouse. By marriage the abbey 
and the estate of the Stedmans passed into the possession of 
the family of Powell of Nanteos. 

STRATEGUS {arparriyov), strictly the Greek word for a 
general, or officer in command of an army, but frequently the 
name of a state officer with much wider functions. Such an 
officer is found in many Greek states, tlie best known being the 
Athenian strategus, originally a military official, whose functions 
gradually developed until, in the latter half of the 5th century 
B.C., he became the most important magistrate in the state. 
According to Aristotle’s Constitution of Athens iv., the jjffioe 
existed in the time of Draco and the qualification was property 
to the value of 100 minae (t.f. ten times as high as that for 
the archonship) ; but it is certain that until the end of the 6th 
century the archon {q.v.) was the most important state official. 
If, as is probable, the chapter in the Constitution is a forgery 
(see Draco), we may conclude that the Strategia (board of ten 
generals) was a result of the tribal system of Qeisthenes, and 
that the college is to be ascribed to the year 501 b.c. Some 
maintain that Qeisthenes himself created it, but the evidence 
{Afh. Pol. xxii.) is against this. At all events, as late as the 
battle of Marathon the head of the army was the Polemarch 
(see Archon). It follows that the strategus was, until 487 b.c., 
subordinate to the Polemarch. The tribal unit was repre- 
sented in the army by the taxis ^ and each taxis was led by a 
strategus. After the Persian Wars the command of the taxis 
passed to officers called taxiarchs, who acted as colonels under 
the strategi. If Herodotus may be trusted, the command of 
the army, at the time of the battle of Marathon, passed to the 
strategi in turn from day to day. No trac:e of this system, 
however, is to be found in the subsequent history. It was the 
customary practice in the 5th century to appoint a certain 
number of the generals, usually three or five, for a particular 
field of operations, and to assign the chief command to one of 
them. Exceptions to this rule are found in the well-known 
instances of the Sicilian expedition (when the three commanders, 
Nicias, Alcibiades and Lamachus were given co-ordinate powers), 
and of the battle of Argmusae, when the command was divided 
among, the whole board. In crises such as the Samian rewlt, 
the outbreak of the Peloponnesian War or that whicli led to the 
recall of Alcibiades, we find the whole board subordinated to 
a single member (f.g. Pericles or Alcibiades). Originally each 
strategus was elected by and out of the tribe he commanded 
L 4 /A. Pi?/. Ixi.), and it may probably be inferred from Plutarch 
iCiinon, viii.) that this system prevailed as late as the archonship 
of Apsepbion (469 B.c.). In the 4th century, however, the strata^ 
were elected out of all the citizen body irrespective of tribes; 
the change must have occurred between 470 and 440 b.c., 
because in the latter year, and again in 433, one of Pericl.s* 
colleagues was Diotimus, a member of his own tribe (cf. Ald- 
biades and Adeimantus in 408 B.c.). But from Xenophon 
(Memorab. iii. 4) we learn that one strategus was still elected 
by each tribe, Le. each stittegus represented a tribe, though 
he might not be a member of it. Th^gh the strategi were the 
nominal heads of the arhy, it is important to notice that they 
had no power to choose their taxiarchs, who, like the strategi,. 
were elected by the tribes they were to command. It was only 
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as low as the lochagi (commanders of Xoxot, companies) that 
the Ecclesia allowed them to select. From the Constitution 
(Ixi. 3), however, it appears that in the 4th century, at any rate, 
the locha^i were appointed by the taxiarchs, not the strategi. 
By a gradual process in the course of the 5th century the regi- 
mentiil command was transferred to the taxiarchs, the strategi 
thus becoming general ofheers in command, while they at the 
same time acquired important political functions (see below). 
On the other hand the strategi commanded by both land and 
sea, and thus held the power divided at Sparta between the 
kings and the nauarclms (admiral). 

In the course of the 5th century the powers of the strategia 
were increased by important political functions, especially in 
fore’gn affairs; hence the office, unlike that of the archon (^.^^), 
remained on in its original elective character and was held by 
the most important men {e.g. Pericles, Nicias, Alcibiades). 
Owing to the fact that the Boule was the chief administrative 
body, it was necessary to bring the strategi into close connexion 
with it; it was, therefore, provided that they, though not 
members, should be allowed to attend its meetings and to bring 
motions before it. As the Boulc of one year rarely contained 
members of the previous 'Boule, the strategi acquired great 
power from the fact that they were frequently re-elected for 
many years together, and so had greater experience and con- 
tinuity of policy. Secondly, in the Ecclesia, the strategus had 
the advantage over the ordinary citizen that his business took 
precedence (the meetings always d scussed first the question 
of national defence) and that he could in (;ases of emergency 
convene a special meeting (cf. I’huc. ii. 59 and iv. 118). 

Many historians in dealing with the strategia have been misled 
by modern analogies. The strategia w’as, for example, by no means 
analogous to the British cabinet, which (1) has collective responsi- 
bility and (2) is executive in the sense that its members are heads 
of state departments. The strategi had no such characteristics; 
their influence over the Ecclesia in voting was merely that of a 
private citizen; tliorc was no collective responsibility, no unanimous 
policy. Nor >vas the strategia a foreign office, though it clearly 
performed a ministerial act in attaching its signature to treaties, 
in general it had no powers of originating negotiation, but merely 
carried out the psephism of the Ecclesia. It was their relation to 
the empire which gave the strategi their authority. It was they 
who took the oath on behalf ol Athens when an alliance was 
concluded, and their advice would have special W’cight in settling 
the terms of the treaty and the amount of tribute to ])aid. 
They were not, indeed, compelled to submit a budget, nor Uirl an 
adver.se vote by the Ecclesia involve their resignation. On the 
authority of Plutarch it has been a.sserted that there was always a 
president of the .strategic college, and this may well have been the 
case during the Persian Wars (Themistocles, 480; Aristides, 478), 
The tliree alleged occasions in the later years of the 5th century 
when a single strategus was in absolute authority (sec above) wxTe 
all critical occasions and in no way represent the normal condition 
of aflairs. It is abundantly clear that Pericles ow’ed his long 
ascendancy to liis personal force, not to the constitutional authority 
of his office. Though at first the strategi acted as a single 
body, in the 4th century and later fecial duties were assigned 
to particular members of the board. Thus we hear of strategi 4 it\ 
robs birXtras, 4rrl rh\v M inriiy, M rht wfi/aopias, and 

•in.scription8 of the 3rd century refer to others. Under the Koman 
domination the strategus M ri was the chief state officer. 
The law of the emperor Hadrian regarding the export of oil to Athens 
speaks of him as managing the corn supply and presiding over the 
^ucation of the Ephebt. In general, their duty was still mainly 
the foreign policy, offensive and defensive, of Athens ; they nomi- 
nated trierarchs, and, if any nominee refused to serve, brought 
liim before the llcliaen to dirfcnd his case. They had powers of life 
and death over the army in the field — even a tricrarch might be 
put in irons by a strategus. They presided over certain religious 
}c8ti\'als land processions, and appear to have been responsible for 
the protection of the corn supply. 

Authorities : • — A. H. J. Greenidge Handbook of Greek Con- 
stituiionat History (London, 1896), e^ecially on the question of the 
presidency, p. 253; Gilbert, Greek Constitutional antiquities (Eng. 
trans., 1895); llauvottc-Besnault, Les Stratiges athdniens (Paris, 
1885); Beloch, D. ait, Politik sett Perikles, pp. 276, 277; Paulus, 
Pfogr. V. Maulbronn (1883, 34 seq.); Aristotle's ConsHtulion of Athens, 
passim, but especially iv., xxii., Ixi.; the general histories of Greece 
— Busolt. Meyer, Bury, Grot© (ed. 1907), (J. M. M.) 


1 All works written prior to 1891 must be read in the light of the 
Constitution of Athens, 


STRATEGY, a term literally meaning “ the art of the leader 
or general” (Gr. vrparqyoq). In the strict sense the word 
“ strategy ” was originally introduced into European military 
literature about the opening of the i8th century, when the 
practice of warfare had settled down into *an established 
routine, and the need of some term arose which should express 
that peculiar quality of a generars mind which rendered victory 
the almost certain consequence of his appearance in the field. 
As at that period only some small departure from established 
precedent — a trick or stratagem — c'ould turn the scale between 
armies of about equal power, the idea of a ruse became con- 
nected with the word, and the essential quality in the general’s 
personality whi<'h alone rendered ruses practicable, or guaran- 
teed success in their execution, passed out of men’s minds, 
until tlie gradual disappearance of these methods in the 
Napoleonic period focused attention again on its essential 
meaning, i.e. the art of the leader. Then the term strategy ” 
became limited as a tei;hnical term to the practice of the art 
of war by an executive agent of a supreme government/’ or in 
Ivioltkc’s words, “ the practical adaptation oi the means placed 
at a generals disposal to the attainment of the object in view.’* 
This definition fixes the responsibility of a mmander-in-chief 
to the government he serves. He cannot be held answerable 
for the “ means,” not even for the training of the “ means ’* 
for a particular operation, unless he be appointed to his la.sk 
in adequate time. lie is charged with their employment 
within the limits of the theatre of operations assigned to him. 
If he eonsider.s the means plac ed at his disposal inadequate he 
need not accept the position offered him, but he .steps beyond 
his province as a strategist if lie attempts to dictate to the 
government what, in the widc.st sense, the means .supplied to 
him should be. 

Since, however, the means,*' i.e, the conditions of the pro- 
blems presented by war, fire subject to infinite variation (climate, 
topography, equipment, arms and men, all being liable to col- 
ic ctive or independent change) it is clear that tlieir employment 
can never be reduced to a science,’’ but must retain to the full 
the charac'teristics of an art.” This distinction is essential, 
and mu.st be borne in mind, for no soldier can expect to 
become a Napoleon merely by the study of that great strate- 
gist’s campaigns. But if he lack practice and experience, and 
above all genius, the man w^ho neglects such teachings as the 
contemplation of the works of his predecessors can supply doe.s 
so at his own peril ; and when, as in the case of the soldier, the 
w’hole destiny of an empire may depend on his action, he must 
be bold indeed who would neglect all possible precautions. The 
cases for study, however, rest on yet broader foundations, for, 
though theory deduced from history can never, from the nature 
of things, formulate positive prescriptions, it can at any rate 
enable the student to throw off the chains of convention and 
prepare his mind to balance the conflicting claims of the many 
factors which at every moment clamour for special recognition. 

To understand the subject thoroughly it is necessary to 
follow in some detail the successive stages of human evolution. 
From the earliest times the defeat of the fighting men of a race 
has been the most certain road to the acquisition of its wealth, 
or the trade conditions on which that wealth was based. 

To defeat an enemy it was first necessary to march to meet 
him, and during that march the invaders must either live on 
the country or carry their own food. If the defender drove off 
the cattle and burnt the crops, the latter alternative was forced 
upon them. Thus, since the supplies which could be carried 
were of necessity small, the defenders had only to create or 
utilize some passive obistacle for defence which the invaders 
could not traverse or destroy in the limit of time (fixed by the 
provisions they carried) at their disposal, to compel the latter to 
retire to their own country. Every sedentary nation, therefore, 
had a fixed striking radius which could only be extended by the 
exercise of ingenuity in the improvement of means of transport, 
i.e. carts and roads. The existence of roads, however, limited 
the march of an invader to certain directions, and hence it be- 
came possible for the defender to concentrate his efforts for their 
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defence on certain points, in fact, to create fortresses, greater 
or less in proportion to his fear of the enemy and his intelligent 
appreciation of the degree of sacrifice it was worth while to 
make to obtain security . A barbarian horde could be stopped by 
any barrier which could not be set on fire or escaladed without 
ladders or appliances. Ruses, such as the wooden horse of 
Troy, then became the fashion, and these had to be met by the 
cultivation of a higher order of intelligence, which naturally 
throve best in a crowded community, where each felt his 
dependence on his neighbour. Thus, for ages, the fort or fortress 
limited barbarian encroachments, and made possible the growth 
of civilization in the plains. Ultimately, when the civilized 
communities grew into contact with one another, developed 
antagonistic interests, and fell out with one another, intelligence 
was brought to bear On both sides, and the assailant met fortifi- 
cation with siege-craft. Then the whole cycle worked itself out 
again. To carry out a siege, men in numbers had to be concen- 
trated and fed whilst concentrated. The stores for attack were 
also heavy and difficult to convey, hence roads developed in- 
creased importance, and troops had to be abstracted from the 
lighting force to protect them. Thus again a limit of striking 
radius was fixed for the invader, and in proportion as the 
dimensions of the invaded country exceeded this radius, and its 
people made the requisite sacrifices maintain their fortifica- 
tions in order, the continued existence and growth of the smaller 
country was assured. Broadly, this equilibrium of forces 
remained for generations; the smallest states were eaten up, 
the larger ones continued to exist side by side with far more 
powerful enemies, but only on condition of their readiness to 
make the requisite sacrifice of their personal liberty and the 
property of their constituent units. 

Then came the introduction of gunpowder and of siege 
artillery, and a fresh readaptation of conditions, which culmin- 
ated in the Netherlands during the 17th century and forms the 
starting-point of all modem practice. 

Essentially the change consisted in this, viz. that in spite of 
the superiority of the cannon-ball to the battering-ram, yet to 
attack a wall effectively many guns had to be employe^ and 
while the duration of the siege was enormously shortened, a far 
greater strain was thrown on the line of supply, for not only did 
guns weigh as much as their predecessors but they could expend 
their own weight of ammunition in a day. Hence the impor- 
tance of good roads became enhanced and correspondingly the 
incentive to attack the fortresses which guarded them. In com- 
parison to the money devoted to modem armies, the sums sunk 
on passive defences during the i6th and 17th centuries were 
colossal, but they could not keep pace with the progress of the 
attack, and once more fresh readjustment of means to end became 
necessary. The obvious course was to carry the war into the 
enemy’s country from the outset, but since this transferred the 
burden of the siege upon the aggressor, the latter was compelled 
to develop the standing mercenary army, as feudal levies could 
not keep the field long enough to reduce a fortress. Mercenary 
armies, however, were difficult to keep together. They had to hie 
tactfully commanded to ensure contentment, and allowed tomain- 
*tain social order amongst themselves, and the prospect of loot 
while cn active service had to be held out to them. The sack 
of a city became thus the absolute and undeniable right of the 
soldiers. If in this or any other way their employer broke his 
contract, individuals promptly deserted to the other side. But 
this right of sack led to a recrudescence of the spirit of resistance 
in the fortresses (War of Dutch Independence and Thirty Years’ 
War), and bience to a reaction in favour of greater humanity in 
warfare. But this was only obtained by the concession of a 
higher scale of pay and comfort to the men, which again threw 
an mcreased strain upon the communications, and also upon 
the treasure chest of their employer. 

The growth of the mercenary system, and the facility with 
which such men could and did change their allegiance, led ytry 
rapidly to almost complete uniformity in the composition, 
training and tactical methods of all armies. Every one knew 
in advance the degree of effort his adversary proposed to put 
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forward in the next campaign, and made corresponding prepara- 
tions to meet him. Piactically the king desiring to make war 
submitted his idea to the best-known generals of his day and asked 
them to tender for its execution. The king, on his side, generally 
agreed to find the bulk of the labour— his standing army, re- 
inforced by auxiliaries to any desired extent— and, as in the case 
of a modem government contract, the lowest tender was almost 
invariably accepted, with a pious exhortation to the successful 
competitor to spare his employer’s troops to the best of his 
ability. Thus the oppo.smg generals took the field, each equally 
fettered by the conditions of his tender. But two such armies, 
alike in almost every respect, were far too closely matched lo 
be able easily to gain a decision in the open field. Once they 
were committed to a battle it was impossible to separate them 
until sheer physical exhaustion put a stop to the slaughter, and 
these highly trained men were difficult and expensive to replace. 
Naturally, then, the generals sought to destroy the existing 
equilibrium by other means. Primarily they took to strong 
intrenchments, but the building of these being a matter of time, 
the communications grew in importance and attempts against 
them became more serious. One side or the other, consequently, 
to cover its communications, so extended its front that at 
length lines stretched right across whole frontiers till their flanks 
rested on the sea, or on some great fortress or neutral territory. 
The two armies vrould then face one another for months, each 
exhausting every device to induce the other to concentrate onone 
part of his front whilst an attempt was made by a rapid move to 
carry a relatively unguarded point elsewhere, e,g, Marlborough’s 
surprise of the Ne plus ultra lines (see Spanish Succession). 
During such periods of immobility the works grew to the .solidity 
of permanent fortifications, with wide and deep ditches, and 
with every obstacle known to engineers, whilst to render them 
defensible by the minimum number of muskets they were laid out 
so as to ci o.ss their fire over and over again opposite every weak 
point in their tracing. No amount of battermg could alter their 
general trace, and so they remained defensible as long as their 
garrison.s could be trusted to line the parapets at all. This state 
of things must have continued until progress in artillery had 
evolved a weapon with sufficient accuracy and shell power to 
drive the defenders from their parapets and keep them away tiU 
the last moment preceding assault, had not fresh factors evolved 
themselves from causes at work under totally different topo- 
graphical limitations and conditions. 

First amongst these comes the accession to the throne of 
Prussia of a king who was commander-in-chief of his own army, 
and as such responsible to no one for the use he chose to make 
of it. This would really remove him at once from the category 
of strategists in the restricted .sense in which the term is now 
employed, but since no convenient word exists to define the 
action of a ruler playing the double part of soldier and governor, 
it is convenient both in his case and in that of Napoleon to use 
the expression to cover the wider sphere. The permanence of 
the association between king and army enabled Frederick the 
Great to train his men specifically for the work he intended thm 
to perform. Realizing to the full the value of the foundation 
laid by his father in developing to its utmost the fire power of 
the intotry, he devoted special attention to imparting to them 
a .skill and rapidity in manoeuvre which ensured that in the 
open field his generis would always be able to place the muskets 
at their disposal in the best positions relatively to the mmy; 
and bis cavalry were trained to such a pitch of mobility and 
precision in drill that they could be relied on to arrive^ at the 
appointed time and place to reap the fruits which the infantiy 
fire had sown. To these startling innovations the Austrians had 
no new ideas to oppose^ The old school, the survival of the fittest 
in the special theatre of its growth, i.e, the Netherlands and tl^ 
Rhine, could not deal with the complete change in topographic 
surroundings— the far wider area of operations, the comparative 
scarcity of fortresses jnd the general practicability of the 
country for the movement of troops-— not trains— off the xoads^ 
Frederick, rel)ring absolutely on the intrinsic superiorhy of hb 
army, knew that if he could catch his enemy in the open wtoty 
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was a foregone conclusion. If the enemy^ in accordance with 
precedent^ fortified a position, a threat to his communications 
would force him to come out on pain of l^ing surrounded 
(Pima 1756, Prague 1757). He followed this principle(see Seven 
Years’ War) until the accession, first of France and the South 
German states, and afterwards of Russia, to the list of his 
enemies compelled him to give one enemy time to prepare a 
position whilst he was engaged against another. Before 
deliberately prepared positions his men were shot down in 
thousands, as they would have been in the Netherlands, 
and at length he was compelled, for want of an adequate 
artillery, to adopt the same procedure as his adversary. Thus 
the war ultimately came to an end by a process of mutuaJ exhaus* 
tion. But it had brought out conspicuously the value of 
highly disciplined soldiery, and a fresh fetter was prepared for 
those on whom, after Frederick’s death, the responsibility 
of command was to fall, and practically all Europe went back 
to the warfare by contract of the previous generation. 

Meanvdiile in France events were at work preparing the 
instrument Napoleon was destined to wield. Contrary to the 
prevailing opinion amongst modem historians, it is the fact 
that at no time in history was the art of war, and of all things 
appertaining to it, more closely studied than during the last 
years of the old royal army of Fi^ce. Gribeauval paved 
the way for the creation of the artillery destined to win for 
Napoleon his greatest victories, and authors and generals such 
as the prince de Ligne {q.v.), tlie due de Broglie, Guibert {q.v.)y 
Bosrogcr, du Teil and many others, pointed out clearly the line 
reform must take if the existing deadlock between attack and 
defence was to be removed ; but none could suggest the first 
practical steps to apply, because the existing conditions were 
too closely interwoven and consolidated* In fact reform was 
impossible until the dissolution of society itself gave its ultimate 
particles freedom to combine in more suitable formations. 
Broadly, however, all were agreed that the protracted and inde- 
cisive operations of former wars were economically disastrous. 
A crushing and decisive victory was the aim for which all should 
strive; os a first step towards this object decentralization of 
command was essential, for freedom of manceuvre, the only 
answer to Frederician methods, was impossible without it. 
This led to the idea of the permanently organized division 
of all arms ; and events had reached this point when the 
deluge of the Frencli Revolution overwhelmed them, and in face 
of a coalition of all Europe it became necessary to build up a new 
army from the verj’- foundations. The steps by which it was 
sought to provide the men are dealt with in the article Con- 
scription ; it is only necessar}^ to point out here that it was not 
till 1799 that the laws became sufficiently defined to ensure a 
regular annual increment of recruits, and it was this regularity 
of supply, and not the fact that compulsion was needed to 
enforce it, which rendered expedient the complete revolution 
in warfare which Napoleon was destined to effect. 

Until this reform was complete the revolutionary commanders 
were compelled to make war as best they could under pres.sure 
of the law of self-preservation, with the consequence that the 
whole army became habituated to the fact that orders in the 
field had to be obeyed at any sacrifice of life and comfort, and 
that neither hunger nor want of shoes, even of muskets, could 
be accepted as an excuse for hesitation to advance and to fight. 
Threatened on all sides, France was at first cxympelled to guard 
every avenue of approach by small separate forces taking 
their instructions only from a central authority in Paris, and 
. thus the “ division,” a mobile force of all arms, which the earlier 
reformers had demanded, came spontaneously into existence 
to meet the requirements of the moment, and, thrown on its 
own resources, developed the brain and nervous .system, ut, 
the staff, necessary to co-ordinate the action of its limbs. 

The next step in evolution came from the obvious advantage 
which must arise if these units, though starting from different 
bases, operated towards the attainment of a common purpose. 
The reiuization of this ideal, the starting-point of modem 
strategy, was the creation Carnot, whose ideas, though far in 


advance both of contemporary opinion and of the technical 
means of execution then available (especially in the matter of 
imperfect means of telegr^hy), formed a necessary step in the 
preparation of the machinery Napoleon was to inherit. 

These, therefore, were the materials placed at hiir disposal 
when he began to practise the art of the leader : (i) a practically 
inexhaustible supply of men (the lam in fact was not passed 
till two years later, but the idea was sufficiently evident); (2) 
divisional units and commanders, trained to unhesitating 
obedience to field orders, and accustomed to solve the problems 
presented to them in tlieir own way, witliout guidance from 
superior authority; (3) the idea of co-operation between separate 
columns for a common purpose; and (4) a tradition that the 
word “ impossible ” did not exist for French soldiers. 

The equipment of the allies started from very different founda- 
tions. To them the individual soldier was a valuable possession, 
representing an investment of capital generally estimated at 
£200 cash (as great a strain on the exchequer then as £2,000 
would be to-day); and not only was he exposed to the risk of 
death in action, but he might die of disease or exhaustion on 
the mardi, and could always desert if he felt discontented. 
Moreover, the last campaigns of the Seven Years* War seemed 
altogether to justify methods of evasion and “ strong positions.” 
Frederick the Great, beginning with the most audacious offensive, 
had ended by copying -the caution of his antagonists, and each 
side had learnt to gauge the fighting value of a single battalion 
so accurately that to move a force, recognized by both as 
adequate for its purpose, into a threatening position, sufficed 
of itself to induce the adversary to accept the situation thus 
created. Since the value of a fortified position depended largely 
on the ground, the cult of topography became a mania, and (as 
Clausewitz puts it) the world lost itself in debating whether 
** the battalion defended the mountam or the mountain defended 
the battalion.” The care for the comfort of the private soldier 
was pushed to such a degree that commanders would not report 
their units fit for action until complete to the last gaiter button 
and provided in advance with the regulation scale of rations 
for a fixed number of days. Over-centralization continued; 
though the expressions divisions ” and “ corps ” were already 
known, the idea these words now convey had not yet even come 
into existence. Though a certain number of units might be 
assigned to a subordinate commander, they still received all 
orders, except on the battlefield, from the central authority, 
and were, moreover, considered interchangeable. There was 
i no personal bond between them and their general. To what 
len^hs this system was pushed, and the consequences which 
; flowed from it, may best be gauged from the fact that in 
; 1805 Mack, when writing his defence for his failure at Ulm (see 
Napoleonic Campaigns), thought it quite natural to explain 
the delay in his movements on the day of Elchingen by the fact 
that when news of the French attack was received he was busy 
writing out the orders for the following day, which occupied 
fourteen pages of foolscap and “ did not contain one super- 
fluous word.” Further, the idea prevailed m middle Europe 
that war was a matter concerning the contending governments 
in which the ordinary citizen had no interest whatever. It was 
true that the result of a war might transfer his allegiance from 
one crown to another, but this was scarcely more to tlie people 
than a change of landlords. Consequently they took little if 
any interest in the progress of a war, and on the whole were 
most inclined to help the army which most respected their 
private property and was willing to pay highest for ks accom- 
modation while billeted in their towns and villages. Since the 
good will of inhabitants is always valuable, commanders vied 
with one another in tlieir efforts to purchase k, and respect for 
private property and rights reached^ an unprecedented level. 
Thus, during the whole of the campaign of the Netherlands in 
1793 the Aastrians paid hire to the owners of the fields in which 
they camped; and when on one occasion payment for lodgings 
hired for the wounded was in arrear, the wretched men were 
flung out cm the streets. Yet another, and in a. way more re- 
markable, ilhistration of this tendency occurred at the capture 
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of Mainz by the French .(1794). A strong {flmed party of 
Austrians, endeavouring to escape across the Rhine to Kastel, 
were refused the use of the ferry boats until the regular payment 
was made, and actually laid down their arms to the enemy rather 
than break the law and seize the boats. 

The cuAiulative influence of all these forces of retardation 
is easily followed. To avoid the cost of innumerable petty cash 
transactions with the inhabitants the troops were compelled 
to have recourse to the magazine system, which in turn tied 
them absolutely to the main roads ; and the roads being numerous 
the*army had to be broken up into small detachments to guard 
them. Thus the so-called “ cordon ” system grew out of its 
surroundings in a perfectly natural way, and was not due to the 
imbecility of the generals who employed it, but to the restraints 
placed upon them by custom i.id ;)ublic feeling. Nothing 
more fortunate for the French could be imagined. Destitute 
of all the paraphernalia hitherto considered necessary, and com- 
pelled to fight at any cost in order to live, they found in these 
accumulated magazines and moving convoys the best possible 
bait to attract their starving men; relieved of all impedimenta, 
they could move freely through forests and marshes generally 
considered impracticable; and since from the magnitude of front 
covered, and the relatively small number of troops available, the 
allies could not oppose an unbroken front to their raids, they could 
swarm around the flanks of the posRions and thus compel their 
evacuation. This struggle to safeguard or turn the flanks of 
positions led, as before in Marlborough’s time and in our own 
day in Manchuria and South Africa, to a competition in 
extension, and at Napoleon’s advent it was common to find 
armies of 20,000 to 30,000 men fighting desultory actions over a 
front of 20 to 30 m. This over-extension gave him his first 
opportunity, when the fire and energy he threw into his work, 
and the reckless disregard of human life he immediately displayed, 
stamped him at once as a born leader of men, and laid the 
foundation of that confidence in his guidance on the part of his 
troops which to the last proved his truest talisman of victory. 

For the details of Napoleon’s evolution the reader is referred 
to the articles French Revolutionary Wars and Napoleonic 
Campaigns, and here it will suffice to point out the leading 
characteristics of those campaigns. Having swept the Austrians 
out of Sardinia, he turned against them in eastern Lombardy, 
and by a series of outflanking attacks threw thwn back into 
the Alps, defeating all their attempts to break out again by 
what is now known as a ** series of operations on interior lines.” 
All these were successful, not because of the form the operations 
took, but because the enormous increment of mobility he man- 
aged to impart to his men deprived his adversary of all accepted 
data by which to time his own combinations. It cannot with 
justice be said that the French won because they fought harder; 
but the rapid sec^uence of success confirmed both leader and 
men in a conviction of their combined superiority, which led 
N apoleon in 1 800 to the very brink of disaster. In 1 796 throu^- 
out he was acting fairly in accordance with the teaching he had 
imbibed from his studies; in 1800 he appears as if seeking to 
determine how many of the established rules he could afford 
to neglect. We find him advancing to meet his adversary 
on a widely extende 1 front without even exploring the country 
to learn where or in what strength that adversary stood. In 
1805 this mistake is not repeated; a cavalry screen covers his 
advance, and his orders are based on the intelligence it transmits. 
But this precaution also proves insufficient. Cavalry can only 
see, they cannot hold] and only a combination of circumstances 
which he could not by any possibility have foreseen prevents 
his enemy from evading the blow at the last moment. What 
the position of the French would have been had Mack carried 
out his intention of leaving Ulm and destroying all his accumu- 
lation of supplies can only be imagined. But contemporary 
evidence proves beyond doubt that Napoleon had already tried 
the endurance of his men to the utmost. 

In 1806 the mistake of sole reliance on a cavalry screen is 
no longer repeated. The cavalry now is backed by a strong 
advanced guard, one quarter of the whole army, following 
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behind it at short distance; and the whole command is now 
disposed in such a maimer that no matter in what dkection the 
enemy may appear it can concentrate in forty-eight hours to 
meet him. It is another form of the idea, prominent in British 
campaigns in the Sudan, of the advance in squares through the 
desert against a mobile enemy, the difference being that 
Napoleon’s great ** bataillon carr^e ” has the advantage of 
mobility over its adversary. Concentration within forty- 
eight hours, however, would in itself be worse than useless 
unless the enemy stood fast to receive the intended shock; 
and it was the special object of the strong advanced guards or 
flank detachments to secure that he should do so. This could 
only be attained by a resolute offensive; no mere feeling the 
enemy’s position would suffice to compel him to stand, and 
might even frighten him into retreat. Hence the task devolving 
upon the troops thus selected was essentially distinct from that 
usually connected with the idea of an advanced or flank guard, 
and involved the conception of purchasing with their lives and 
by the vigour of their action the time necessary for the rest of 
the army to deliver a decisive blow. 

This is the true meaning of Napoleon’s maxim : On ne 
manoeuvre qu'atUour d'un point fixe, a phrase which has been 
much misunderstood. The troops first engaged fix the enemy 
by the vigour of their attack, and thus constitute a pivot about 
which the remainder can manoeuvre. 

Hitherto, however, the French armies had been operaring in 
a country in which roughly one square mile of area would feed 
one thousand men for two days. Their freedom from convoys 
and other impedimenta enabled them to sweep out an area 
sufficient for their needs from day to day. But events now led 
them into a r^ion in which this relation between the day’s 
march and their subsistence no longer obtained. The emperor 
in fact had formed no conception of the roadlessness and poverty 
of Poland and East Prussia. His men, no longer able to pick 
up their day’s food by a day’s march, rapidly fell off in condition 
and discipline (for short commons with the French always en- 
tailed marauding). As men and horses lost in condition the day’s 
march dwindled further, with the result that heavier demands 
were made on the supply columns; and these being improvised 
and entrusted to an untrained personnel, the sufferings of the 
troops became unendurable, while the mobility of the French 
army sank below that of the enemy. Under these conditions 
the system of the advanced ^ard could no longer be trusted to 
work. Moreover the Russians, though deficient in the dash 
necessary to win victories in attack, have always taken longer 
to defeat than any other continental troops, and in the short 
winter days of the first half of the Polish campaign the emperor 
had no longer time to beat them into dissolution. The Russians 
would fight all day and retreat at night. As they fell back 
along their communications their feeding was easy. The 
exhausted French could never overtake them, and the emperor 
was at length compelled to adopt an expectant attitude. Not 
before Friedland (June 14, 1807), when the days were long and 
the country dry and everywhere passable, did his calculations 
of time and space prove realized and the system justified by 
the results. 

When in i8ia he again attempted to apply it at Vilna and 
Smolensk the Russians successfully repeated their tactics of 
evasion on every occasion, until, when they had fallen back to 
Borodino, their enemy had so far diminished that a battle in a 
selected position promised reasonable chances of success. 

Meanwhile a fresh development in the tactics of the three 
arms added a new weapon to Napoleon’s armoury, rendering 
the iqiplication of his system or any variant of it markedly 
more certain and efficacious. Whilst the infantry which fought 
under Napoleon’s eagles had been steadily deteriorating, owing 
to the exorbitant demands his ceaseless marching campaigns 
had made upon them, the quality of his enemies had been as 
steadily improving. The growth of the sentiment of nationality 
had rendered it possible to throw aside the rigidity and impedi- 
ments of the old conditions. There was no lo^er any fear that 
men would desert if (^led on to bivouac or if rations failed to 
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come up to the accepted standard, and the essential points of 
the French infantry tactics having been assimilated they 
developed a relatively higher standard of endurance as measured 
by time. Means had to be discovered to ensure their destruc- 
tion before nightfall gave them the opportunity of withdrawal; 
and the evolution of the artillery arm (see Artillery) at last 
gave Napoleon the weapon he required to realize the ideal 
implanted in his mind by his teacher du Teil, viz. concentration 
of the destructive elements on the decisive pointy which was 
derived originally from the analogy between the attack on a 
fortress and the conduct of a battle. A battle is but an abbrevi- 
ated siege, or a siege a prolonged battle. In the former the 
object is to purchase time at the cost of men’s lives, in the 
latter to economize men by expenditure of time; but in both 
the final step is the same, viz. the creation of a breach of con- 
tinuity in the enemy’s defence through which tlie assaulting 
columns can penetrate to the heart of his position. Thanks 
to the increased mobility in the field artilleiy and skill in 
handling it (the result of years of experience), it was now pos- 
sible, once the aim of the enemy’s infantry had been unsteadied, 
to bring up masses of guns to case-shot range and to breach 
the living rampart of the defence ; and through the gap 
thus created, infantry or cavalry, or both combined, poured 
to overwhelm the last reserves beyond. This step completed 
Napoleon’s means of destroying that “ independent willpower” 
of his adversary which is after all the greatest variable in the 
whole problem of war. His advanced guard engaged and fixed 
his enemy’s attention, inducing him prematurely to use up his 
reserves, and when the battle was “ ripe,” to use his own 
expression, the great blow was delivered with overwhelming 
suddenness by the balance of fiesh troops which he had in hand. 
But the whole of his action depended essentially on an exa( t 
appreciation of the endurance of his own troops first engaged, 
at the cost of whom the reserves were saved up. It was the 
possession of this method which rendered Napoleon supreme 
upon the battlefield and fully justified the reluctance which his 
enemies showed to hazard its issue ; but in the end it also proved 
the cause of his downfall, for in his fruitless efforts to br ng the 
allies to action in 1813 he so completely wore out his troops that 
it became physically impossible for them to meet his demands. 

The campaign of 1813 deserves attentive study, for in it 
Napoleon was both at his best and worst, acting as strategist 
pure and simple, applying the means at hand to the attainment 
of the object in view almost without a second thought for the 
diplomatic relations which so often hampered his military 
action, notably in 1814. In the famous ” defensive campaij^ ” 
of the latter ycar,which is usually held up as a model for imitation, 
he can hardly be said to have acted as a strategist at all, his 
movements being primarily directed to the destruction of the 
personal relations existing between the three allied monarchs, 
not to the annihilation of their respective armies, a task for 
which from the first he knew his resources to be entirely inade- 
quate. The Waterloo campaign {q v.) again reveals the appli- 
cation of this system in its most finished form. 7 ’hat it failed 
ultimately was due primarily to atmospheric influences b^'ond 
the emperor's control, and in the second place to the intro- 
duction of a new tactical method by the British army for 
which his previous experience had in no way prepared him. 

That after the cvept Napoleon should have sought to justify 
himself is further proof of the essential duality of his nature, 
which only rose to intuitive genius in war under the pressure of 
visible and tangible realities. Relaxed from excitement, he 
was the creature of his surroundings, controlled by contemporary 
thought like everyone else ; and it is to failure to recognize thb 
duality in his mind that all subsequent confusion in strategical 
thought owes its origin. It was clear that the career of such a 
genius could notpj^s unnoticed by military critics; hence, even 
whiie it was still in the making, every student of the military 
art felt compelled to pass judgment upon its incidents merely to 
show that he was abreast of the timcb. More or less, each one 
tned to show that Napoleon’s victories were due to the observance 
of the critic’s own hobbies. These men, brought up on the old 


military classics, and unaware of the ceaseless current of social 
clianges which was seething around them, instinctively distorted 
facts to fit in with their preconceived theories. This is always 
inevitable with regard to contemporary criticism, since distance of 
time is always needed to bring facts down to their t^ue perspective. 
It is quite clear from his innumerable reported conversations, 
and it is quite natural when one considers Napoleon’s age, that 
in the back of his mind he stood rather in awe of these older 
and often far more deeply-read men. In any case it was quite 
obvious to him that his military reputation would stand or fall 
by their collective judgment. Hence, as soon as he had leisure, 
he set himself to explain his exploits in terms which they could 
understand. That he would be criticized for his frequent de- 
parture from established practice (for instance, in neglecting 
his communications, and again and again accepting or forcing 
on a battle in situations in which defeat must have spelt utter 
ruin) he was well aware. Hence to stifle such criticism in advance 
he went out of his way to accentuate the care he had devoted 
to his com cunications, as in the the Marengo campaign, at Ulm, 
at Austerlitz, and again and again in the campaigns of Wagram 
and of Dresden. But the truth really is that as long us he 
adhered to his ” bataillon carr^c ” formation, and the country 
in which he was operating was fertile enough to support his men, 
his communications mattered little to him. His certainty of 
victoiy% if only the enemy could be induced to stand, was so 
great that he could fight his way through to where his rein- 
forcements were prepared for him, in whatever direction suited 
him best. Whilst he admitted, as all must do, the .sound common 
sense at the bottom of all rules deduced from centuries of experi- 
ence, he never raised them to the dignity of inviolable principles, 
as he did the principle of the fixed point as a pivot for manoeuvres, 
the case-shot attack, and the employment of the avant-garde 
generale. It seems indeed as if these fundamental principles 
appeared to his mind so self-evident that he assumed them as 
common knowledge in every intelligent mind, and hence never 
took the trouble to explain them to his marshals, though he did 
condescend to allude to them when writing to his brother Jerome 
and to Eugene de Beauhamais, with the limitations of whose 
minds he was quite familiar. Marmont, Rogniat, Soult and 
St Cyr were men for whose intellect he had the highest esteem, 
and all wrote at length on the subject of his campaigns, yet 
not an expression in their works, not a manoeuvre in their 
independent commands, can be held to betray a knowledge of 
what was really the secret of the emperor’s succes.ses. For 
instance, by the year 1812 Marmont may fairly be assumed to 
have learnt all he ever could learn from Napoleon’s example ; yet 
at Salamanca we find him manoeuvring quite like one of 
P'rcdcnck’s generals. Napoleon would have attacked Welling- 
ton with a strong advanced-guard, one-fourth of his command 
at the least, and whilst the latter was busied in warding off his 
assailant’s successive blows the emperor would have swung the 
remainder round upon his enemies’ flank, and, with a thvee-to- 
one superiority at the decisive point, have driven him off the 
road back to Salamanca. This idea never even entered 
Marmont’s head. Watching Wellington with a screen of vedettes 
only, he set his whole army in motion to march round 
his flank, like Frederick at Leu then. An Austrian army in the 
old days would usually stand to be surrounded, but Wellington, 
instead, set his whole force in motion, i.e, manoeuvred. Again 
in 1813 (just after frequent conversations with the emperor, 
in one of which the latter stated his opinion that war was a 
^'science ” like any other, and that some day he would write a 
book out of which any one could learn it), Marmont, fn command 
of the VI. corps, found himself opposed to the Silesian army 
under Blucher, and immediately look up a defensive position, 
which he occupied by two lines of brigades deployed in line and 
Echeloned from left to right. No one who had entered into the 
spirit of the emperor’s method could have adopted such a 
formation. Instances of a similar nature might be multiplied, 
and their multiplicity need surprise no one who has studied the 
psychology of action taken under circumstances of intense 
excitement or imminent danger. Most of us know rules for 
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conduct in all kinds of emergencies, but how often afterwards 
could anyone describe with accuracy the mental process by 
which his action in such crises was dictated ? Probably never. 
Intuitively the mind recognizes the right course and fixes upon 
it, and with the cessation of the emergency finds it impossible 
to recall Ihe order in which the facts presented themselves to 
his consciousness. In war the e emergencies are constantly 
arising, so that by degrees the recollection of them becomes 
blurred, and the chief actor’s presentation of them is often the 
least trustworthy testimony we possess. The act speaks for 
itsdlf. But where hundreds of thousands of acts are crowded 
into the short compass of a campaign, a true view of their whole 
can only be obtained when all have become accessible and time 
emancipates criticism from partiality. But nations cannot afford 
to wait until lapse of time renders it safe to publish all diplomatic 
and other secrets ; and many were ready to attempt the solution 
of the problems of Napoleon’s career. 

The most prominent were Jomini {q-v), speaking for the 
French army, and Clausewitz {q.v.)y for the Prussian. The former, 
a native of Switzerland, had attracted the attention of Napoleon 



did valuable service in the operations culminating with the 
battle of Bautzen; but, receiving no adequate recognition for 
them, he deserted to the allies, and was attached by the emperor 
Alexander, where again he rendered conspicuous service, notably 
at Leipzig; but his desertion caused him to be viewed with such 
marked disfavour by all honourable men Uiat he speedily sank 
mto social oblivion, although he remained in the Russian service 
until his death in 1869. Nevertheless, though he had deserted 
his cause, he still retained unbounded admiration for the genius 
of his great master, whose reputation certainly does not suffer 
at his hands, except for the excess of adulation and bwmbast 
with which his historical writings are disfigured. But his social 
isolation cut him off from authentic eyewitness sources, and he 
was by nature an inventor of systems. The secret of Napoleon’s 
success he found in the system of “ interior lines a phrase he 
invented to designate a method which was almost as old as war 
itself; and from this system he deduced its opposite, exterior 
lines,” and a whole sequence of others, which in the end all 
resolve themselves into the same idea. A diagram will make 
the matter clearer than many words. If an army A stands in a 
central position relatively to two other armies B, C, converging 
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upon it, then, if it moves against each in succession and beats 
them both, it is said to act on “ interior lines ” ; whilst B and C 
act on exterior lines.” What it is said to do when at the first 
shock B beats it out of existence the books fail to infqrm us. 
From this theorem are deduced in succession the advantages 
and disadvantages of salient and re-entering angles, &c., with 
which, as a rule, military historians so freely befog their 
pages. 

Since the object of all strategy is to bring the greatest possible 
force to bear against the decisive point, it is obvious to ask why 
armies should not always be concentrated, and why they should 
ever divide. The answer is that a given district and a single 
road will only subsist a certain number of men, a number which in 
practice is found to be about 60,000 with their requisite guns and 
train. Hence an army, say of 120,000 men, not only cannot sub- 
sist on a single line or road, but when divided into two equal parts, 
and separated only by a short day’s march, is really more ready 
for instant action than an army of 90,000 on one road. Separa- 
tion, therefore, when large numbers are in question, is a necessity 
of existence, not a matter of free choice; but when it is thus 
forced upon a commander he regulates the rate of his march so 
that his separate columns cannot be attacked singly before the 
heads of both are within supporting distance of one another; 
the jaws of the crackers then close on the nut, and unless the nut 
proves harder than the crackers the nut is crushed. But this 
calculation reposes on an accurate knowledge of the marching 
powers of the adversary, and it was in this that Napoleon’s 
enemies failed. Accustomed only to their own deliberate methods, 
they were quite unable to imagine Napoleon’s lightning-like 
rapidity. Marching twent>^-five miles in a day, his whole army 
would hurl itself on one of the columns whilst the other was still 
loo far off to come to its aid, or if they had already approached 
so close that mutual co-operation was imminent, he would send a 
detachment against one to purchase time by the sacrifice of its 
men’s lives, and would then strike at the other with the bulk of 
his forces united. How the detachment executed its taskdepended 
chiefly on the nature of the ground. It might fight a series of 
rear-guard actions if a succession of readily defensible sections 
favoured such action, or it might conceal its weakness and impose 
caution and respect on its opponent by the vigour of its attacks; 
fdr that there could be no rule, and circums^ces alone could 
decide. In this form Napoleon won most of his earlier successes, 
but a little reflection will show that the method depended 
essentially upon his superior mobility and the willingness of 
his enemy to fight or the reverse. In time this dawned upon 
his opponents also, and when in 1813 around Dresden he 
tried to put this plan into force the allied column immediately 
threatened retreated before him, whilst the other continued its 
advance, thus compelling him to return to succour his retaining 
detachment, which, of course, could not struggle on indefinitely 
against a marked superiority of numbers. He himself confessed 
during the September days in Dresden tliat this jeu de va-et- 
vient, as he described it, had completely brefleen down his army. 
If, on the other hand, the commander of the central army under- 
estimates his opponent’s marching powers its doom is scaled, 
for both his flanks are turned in advance and he comes under 
a concentrated fire to which it can only oppose a divergent 
one. This difference is more marked now than formerly ; and 
stated in its extreme form, for rifle fire only, it really means 
that every bullet fired from the circumference stands a tenfold 
better chance of hitting something vulnerable than those directed 
from the centre towards the circumference. The only salvation 
for an army thus threatened is to move by a lateral march out- 
side the jaws of the crackers, and fall on one limb only, when, 
if it is tactically formidable, it stands a good chance of over- 
whelming the force immediately opposed to it before the othep 
can arrive. For instance, at Koniggratz, if the Austrian main 
army, pivoting on the fixed point made by their 2nd and 4th 
corps engaged with Prince Frederick Charleses army, had 
swung round the remainihg six corps upon that of the crown 
prince by a short march of from six to eight miles, the Elbe 
army would have struck a blow in the air, and the situation 
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would have been rescued in spite of the slowness and indecision 
of previous movements. An army standing on interior 
lineS; therefore^ occupies a position of advantage or the reverse 
according to the skill of its leader and its own inherent 
fighting capacity, and this whether its position arises from opera- 
tions during the actual course of hostilities, or from circum- 
stances already pre-existent in peace time, as, for instance, the 
configuration of frontiers. The phrase, therefore, the use of 
interior lines,’’ though convenient to those who are thoroughly 
agreed as to its limitations, of itself explains nothing, and is a 
pitfall for the inexperienced. 

A, however, in moving as suggested against his enemy’s 
outer flank, exposes at the same time his own communications 
with any place lying directly behind his point of departure. 
If his army suffers only from slowness, but is really superior in 
fighting power, this risk may be lightly taken — ^victory settles 
all things. In proportion, however, as the result of collision is 



doubtful, alternative lines of retreat or supply will be advan- 
tageous. Hence a broad, if possible a concave or re- 
entering, base or starting-line is of great importance, and, 
since as an invader penetrates into his enemy’s country his base 
becomes salient, whilst that of the defender becomes re-entrant, 
we have here a compensating arrangement which, under given 
conditions of country, equipment and the like, fixes the striking 
radius of an aggressor precisely as was the case in former times. 
The case of the French invasion of Russia in 1812 is an illus- 
tration. The Russian base at any moment may be considered 
as formed by lines traced just outside the striking radius of 
small bands of French marauders ; the French base as including 
all the territory in their occupation, for within that area they 
were free to fortify or protect any accumulations of stores and 
supplies they chose to make. By the time the French reached 
Moscow the Russians could afford to attack them from any 
direction, for, whatever happened, retreat into their own 
undevastated country was always open. The South African 
war affords a modem example of the same thing. 

Hiese ideas are, aft^r all, elementary, and readily grasped 
even by the average intellect, though many volumes have been 
devoted to proving them, and yet they are all that Jomini and 
his followers have to offer us — a fact that both explains and 
.justifies the contempt with which military study was so long 
regarded by practical soldiers in England. 

Clausewitz, however, approached his subject from a higher 
standpoint. Gifted with a mind of exceptional power, which 
he had ti^ned to the utmost in the school of Gcarman philosophy, 
and having seen war from the beaten side, he knew well that 
something more than phrase-making was needed to force a 
great nation to the final abnegation of its independent will. 
He stood throughout in the closest connexbn with the directing 


wills whKh guided the German nation to achieve the final 
downfall of Napoleon ; and he knew that these men were neither 
bunglers nor fools, but men whose experience well entitled 
them to the authority they exercised. Hence he reasoned 
that the catastrophes they had shared in common needed 
deeper analysis than they had as yet received. First of all lie 
sought a satisfactoiy definition of what war really meant, 
and he found the closest analogy to it in the “ unrestricted 
competition of the business world.” Had he written in modem 
times he would doubtless have cost it in the Darwinian mould, 
viz. “ war is the struggle for existence transferred to the national 
plane,” and this is a far more important contribution to sociology 
and the welfare of humanity, and will certainly exerdse much 
greater influence on the evolution of the nations (on which, after 
all, the fate of the individual depiends), than all the works of 
Darwin and Herbert Spencer combined. This transference 
of the question to the national plane is in fact their very 
antithesis, for whereas the survival of the fitte.st threatens the 
stability of society on the principle of the Kilkenny cats, the 
survival of the race necessitates its coherence. Next, Clausc- 
witz analysed his subject into its constituent factors. In this 
process he investigates all the theories of bases and geometrical 
relations, only to discard them as quite inadequate solutions of 
war’s many phenomena; and finally, as between equally armed 
opponents, he shows that essentially success in war depends on 
the moral factors only". First is “ courage ” in all its forms, 
from its lowest manifestation in the excitement of a charge, to 
its highest in the fearless acceptance of supreme responsibility m 
face of the most imminent personal danger. Next comes 
“ duty,” again in its widest sense, from the uncomplaining 
endurance of the humblest musketeer in the ranks, to the readi- 
ness of the whole nation to submit to the sacrifice of, and the 
restraint on, personal liberty that readiness for war entails. 
This “ readiness,” moreover, he show's to be cardinal (for nations 
with land frontiers), for indubitably, under the conditions then 
prevailing, the surest guarantee of victory in the field was the 
concentration of every man, horse and gun in the shortest time 
on the decisive point. Thus only could the advantages of 
greater wealth, larger population and so forth be neutralized; 
and the growth of modern means of communication, railways, 
telegraphs, &c., have only confirmed his position, It has been 
the gradual appreciation of portions of Cluusewitz’s teaching, 
enforced by the drastic lessons of 1866 and 1870, which has 
turned all Europe into an armed camp, and this fact must, 
for generations, stultify all ideas of European disarmament. 
For sinc-e everything depends on instantaneous readiness for 
action, it is absurd to expect that any nation will voluntarily 
consent to throw away the advantages these sacrifices have 
obtained by agreeing to delay at the very moment when its 
existence is most gravely threatened. An unready nation has 
obviously everything to gain from delay. 

All this portion of Clausewitz’s work is fundamental, and no 
changes in armament or other conditions can ever affect it; 
it applies as much to land as to sea power, and essentially was 
the doctrine of Nelson and St Vincent. Indeed, at sea Nelson 
was in advance of Napoleon, for he quite understood the advan- 
t^e to be gained in paralysing the independent will-power of 
his opponent by a vigorous attack, and was willing to stake his 
existence upon this principle, notwithstanding the infinitely 
more uncertain elements of wind and weather which conditioned 
his movements. But the rest of Clausewitz’s teaching is too 
deeply coloured by his personal experiences, and he stood in 
too close a relation to the events of his time to be able to focus 
the details of the whole subject. Although he was the first to 
seize the meaning of Napoleon’s case-shot attack (the descrip- 
tion occurs for the first time in his Campaign of he did 

not realize how this might be applied tp the destruction of what 
he himself formulated as the most serious of all the many 
indeterminate factors with which a commander is called upon 
to deal, viz, " the independent will-power of his opponent,” 
He saw clearly enough that time and space were the underlying 
conditions of all strategical calculation,^ and that time could be 
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bought at the cost of metfs lives; but he did not take the next 
step forward and show how these calculations must inevitably 
be upset if the enemy possessed the power of destroying men 
faster than experience led one to expect. He formulates from 
his cxpepencenhat a force of the magnitude of a division, say 
10,000 men, can hold an overpowering enemy at bay for about 
six hours, and an army corps can hardly be destroyed in less 
than a day; on these data he bases his estimates of the marching 
area which an army may safely cover. But what if a new and 
unexpected method of applying “the means at hand to the 
aftiiinment of the object in view ” suddenly wipes out the divi- 
sion in two hours, or the army corps in six ? In that case, surely, 
the independent will-power of the adversary would receive a 
most unwelcome check. Nor did he ever clearly formulate as 
a principle the importance of mobility. Every one of course 
has in a general way understood the advantages of “ getting 
there first,” and all of us have for years been familiar with the 
importance which Napoleon attached to rapid marching. But 
the tendency has always been to consider the rate of marching 
in itself as an invariable factor, and to calculate every operation 
or disposition from the time a column normally takes to deploy 
into position from a road or defile. But no systematic attempt 
to determine the advantages which might on occasion be obtained 
by sacrificing comfort and conveiucnce to the acceleration of 
a march has ever been under taklh. Yet Napoleon saw ^d 
appreciated the point, and it must remain a riddle for all time 
how such a mind as Clausewitz’s, which again and again had seen 
at first hand the consequences which followed from Napoleon^s 
marche de manesuvre — guns and trains upon the roads, infantry 
and cavalry moving in mass across country— could have failed 
to place on record the enormous advantages which might follow 
its adoption. The book as it stood, however, became the bibk 
of the Prussian army, and its comprehension is an indispensable 
preliminary to all useful study of contemporary practice in war. j 
MoHke^s mind, and that of his whole generation, was formed 
upon it. To its strength the Germans owed all their successes, 
and to its weaknesses certain grave errors that were almost 
disasters. 

Meanwhile the progress of invention suddenly destroyed the 
governing condition of all previous experience. The Napoleonic 
strategy, as we have shown, depended primarily on the certainty 
of decision conferred on him by his “ case-shot attack but 
the introduction of the long-range infantry rifle (muzzle-loader) 
rendered it practically impossible to bring the masses of artillery 
to the close ranges required by the Napoleonic method. In 
the 1859 campaign (see Italian Wars) between France and 
Austria both sides were handled with such a general absence 
of intelligence, and the marksmanship of the Austrians in 
particular was so very inferior, that neither side derived advan- 
tage from the change. But when, in 1861-65 (see American 
Civil War), the theatre of interest was transferred across the 
Atlantic, the other causes united to give it immense importance. 
America in the ’sixties was almost as roadless as East Prussia 
and Silesia in Frederick the Great’s time, and its forests, rivers 
and marshes were far more impenetrable. Both the Southern 
and Northern armies, moreover, were entirely new to their 
work, and consequently their opetations became exceedingly 
slow. As far as the generals and staff had studied war at all 
they had been brought up to the Napoleonic tradition as handed 
down by Jomini and his school; and failing as a body to 
appreciate the intimate interdependence of the three arms, they 
believed that a resolute crowding on of masses (whether in line 
or column does not si^ify) tipon the decisive point must suffice 
to overrun all opposition. But the slowness of operations gave 
time for intrenchments, and consequently scope for the powers 
of the new rifle. Whereas against the 64 d musket one rush 
sufficed to cover the danger zone, the irifle "widened this zone 
about tlireefold, so that human lungs and Kmbs could no longer 
accomplish the distance without pau$e^, during wnich pauses, 
^ce guns could no longer assist effectively, the attacking 
infantry had to protect itself by its own fire, staridihg in the 
opeh within point-blank range of the rifles of the cobl, skilful 
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and well-covered defenders. Thus when similar experiences 
had established uniformity of practice in the two contending 
forces the result was a deadlock, which was ended only by 
enormous numerical superiority and the “ policy of attrition.” 
The lesson, however, passed unnoticed in Europe except in so 
far as popular attention was caught by the deadliness of the 
rifle fire, which was attributed, not as it should have been to the 
peculiar conditions under which it was employed, but to the 
nature of the weapon itself; and from this conclusion it was a 
short step to the inference that the breech-loader, firing five 
rounds to one of the muzzle-loader, must prove a terrible instru- 
ment of destruction^ Actually this inference has hampered 
strategic progress ever since. 

The campaigns of 1866 in Bohemia, and of 1870 in France, 
furnish positive proof that Clausewitz had not appreciated the 
Napoleonic teaching to its full extent, for though the conditions 
again and again were ideal for its application, no trace of his 
fundamental principle is distinguislmble in Moltke’s orders. In 
the former it would seem from the maps that the Austrians 
actually possessed the form, though they had forgotten the 
spirit, as the detached group in Bohemia (see Seven Weeks* 
War) might well be considered as an avant-garde ghtirale, and 
on the three days preceding Koniggriltz, the distribution of the 
Austrian main army was such that the application of Napoleon’s 
method must have followed had the idea been present. That 
Moltke himself never contemplated its employment is sufficiently 
evident from his unfulfilled plan of the 2nd of July, noon, 
wherein the whole Prussian army was to march across the front 
of the Austrians in position, precisely as Frederick had done 
with disastrous results at Kolin a century before. 

No campaign, however, demonstrates in more striking manner 
the fatal consequences of ignoring Napoleon’s saying, On ne 
manctuvre qu'autour d^une peinte fixe than, 1870. Here was 
an army enormously superior in numbers and organization, 
disposing of an admirable cavalry and far superior artillety, 
repeatedly on the edge of disaster, not because of the superior 
cunning of their adversary, but simply because the mind of a 
reasonable man proved quite incapable of conceiving the 
blunders that his adversary perpetrated. Moltke always placed 
himself in his enemy’s position and decided on what would be 
the rational course for him to pursue. He gave him the recog- 
nized three courses, but it happened that it was always the fourth 
(the unexpected, because from Moltkc’s standpoint so hopelessly 
irrational) that he took. The situations of the 8th, i ith and 16th 
of August are all instances in point. On the last of these dates 
(see Franco-German War) the French commander-in^hief 
by merely standing still through irresolution found himself 
in a situation promising certain victory. It is true that he took 
no advantage of it, and nothing can detract from the magnifi- 
cent resolution of von Alvensleben, commander of the 111 . corps, 
and the gallantry with which his troops and his comrades sup- 
ported him. But, equally, nothing can alter the fact that in 
spite of all Bazaine’s mistakes the dawn of the 17th of August 
found the German headquarters with only the debris of two 
corps on the ground face to face with the whole French army, 
of which only one-third had been seriously engaged. 

Sedan nearly ended in the same way. The Germans had, with 
their cavalry, fixed to a man the precise position of their enemy, 
but no troops were told off to hold them, and all throughout the 
afternoon of the 31st and morning of the ist the French army 
was free to issue from the bridge-head of Torcy on a broad frOTt 
, in masse de manoeuvre and separate the wings of the Prussiaa 
army. Judging by the way they actually fought in the hopeless 
position in which they elected to remain, their prospects of 
success in the suggested manoeuvre were not small. .Mter the 
war it was easy and natural to place the blame for the situations 
in the ear 4 y days on the shoulders of the German cepvairy, but 
closer study of the facts has shown that in spite of all their 
shortcomings tfiis arm did not deserve it, for they actually found 
thd enelmy and reportea his positions, while nothing could be 
urged' agmnst them in respect to Sedan, for by that tune tli^ 
had established a relative superiority over their Menemy whii^ 
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was absolutely crushing. The truth is that the Prussian staff 
had not realized that cavalry reports alone, even if they arrive 
in time (which in fact very few ever did), do not afford a 
sufficient foundation on which to base a manoeuvre. If cavalry, 
three ^ys’ march in advance, report the presence of an enemy 
at a given spot, the fact affords no certain indication of where 
they may be even on the following day. It is not enough to 
find an enemy, he must also be fixed and held so that he 
cannot move; and the three arms, cavalry, artillery and infantry, 
form the most efficient combination for economically securing 
this end. 

Twenty years at least elapsed before fresh light came; and then 
it came from France, not from Germany. No one can accuse 
the Germans of a tendency to sleep on their laurels; on the 
contrary, no army in history ever set itself to work with greater 
zeal and industry to profit by the lessons of its campaigns. 
But it is not in the ranks of the successful that the defects of 
the military machine are most surely revealed. Moreover, 
they were dazzled by tha very brilliance of their victories, and 
gratitude to their leaders made them blind to those leaders’ faults. 
The French started their reforms without these disadvantages. 
The younger officers, who had seen how splendidly the old 
imperial army had fought, and the spirit with which it had 
endured the misery brought upon it by the ineptitude of its 
leaders, felt no desire to shield the reputation of the latter, while 
the bitterness of the cup they were compelled to drink filled 
them with the determination and energy necessary to ensure 
regeneration. They had been beaten by the palpable neglect of 
their own Napoleonic traditions, and this fact added additional 
sting to their sufferings. Accordingly a number of the mo.st 
zealous among.st them banded themselves together to ensure 
that the reason for their shame should no longer be forgotten. 
Presently these men assumed, by sheer weight of merit and 
industry, the pra^^tical control of the military history section of 
the general staff, and here they trained one another for the posts 
of instructors at the staff college (Ecolc de Guerre), whence 
ultimately the supply of future commanders would be drawn. 
As a first step in their progress they ransacked the archives of 
the war office and subjected the whole correspondence of 
Napoleon to a critical investigation, exceeding in thoroughness 
anything it had ns yet undergone. Tnis correspondence is incom- 
plete without comparison with the actual reports on which the 
letters were based and the executive orders issued, which hitherto 
had never seen the light. From the juxtaposition of the two a 
connected system was by degrees evolved. As has been indi- 
cated above, Napoleon never really appreciated the enormous 
intellectual gulf which separated him from his marshals. He 
habitually treated them as enjoying his own clearness of vision 
in their work, and it is only in his letters to Jerome and Eugene 
(with whose limitations he was only too well acquainted, but 
whom he employed because their interests were identical with 
his own) that he explains things in a form which even a child 
might understand. From thesje indications the whole web of 
the modern doctrine of the Ecole de Guerre was gradually 
woven, substantially in the form in which we have given it 
above. With this work the names of Maillard, Langlois, Bonnal, 
Foch, Colin, Camon, Desbri^re and others deserve to be for 
ever associated, for they averted intellectual despair in the 
nation and rendered it possible for the best minds in the country 
to continue their labours, for its regeneration. Without some 
such basis hope would have been impossible in face of the ever- 
growing forces of their watchful antagonist. As matters stand, 
as long as France can keep her ports open to commerce 
she cannot be overwhelmed by invasion, for it is a question 
of time and space; and with her existing network of railway 
communications, which favour her the more the farther the 
invaders penetrate, the application of this system promises 
quite astounding possibilities. 

All systems, however, must sooner or later be discovered by 
thq adversary, and require, moreover, adaptotion to their 
surroun^ngs, which may vary from the roadlessness of Poland 
in 1807 or the United St^^es in xBfia to the highly developed 


networks of communications of all kinds existing nowadays in 
western Europe; and in each, if the War lasts long enough, a 
deadlock must eventually come until some readaptation of exist- 
ing means is discovered which suffices to disturb this equilibrium. 
Wars, however, nowadays are so short that this condition of dead- 
lock can rarely arise. The side which starts with a pfonounced 
superiority, whether due to more perfect organization, better 
tactics or the systematic training to some secret such as has been 
indicated above, will generally gain the lead from the outset and 
will keep it until its forces no longer suffice for the amount of 
work to be done. Then we get back to hard fighting pure tfnd 
simple, in which the iron resolution of the commander ultimately 
decides the issue of events. But this resolution is not, as is 
generally supposed, a fixed quantity belonging in equal magni- 
tude to the leader at all times and places, but is perlmps the 
most variable quantity of all. A human being can only put out 
a certain quantity of nervous energy or will-power in a given 
time, and of two men of equal character that one will succumb 
first upon whom the necessity for rapid decision is most fre- 
quently enforced. This holds good of eveiy^ man throughout 
the whole army from highest to lowest. In this case the “ art 
of the leader ” will undoubtedly consist in adopting as his course 
of action that one which can be consistently followed without 
change of mind. Obviou.sly his best course will be to seize the 
initiative and keep it up to the final acs on the battlefi'dd itself. 
The commander who is caught in the act of concentration 
or accepting battle of his own free choice cannot tell from 
one moment to the other at what point the attack may come 
or whether indeed it is coming at all, and the strain of 
expectancy is harder to bear than that of continuous action, 
and spreads also to every rank in his army. It has been held that 
as a consequen ^e of the increase of range and rapidity of fire 
of modern weapons the defence has gained so enormously in 
power that a commander can accept the risks of a defensive 
battle with a light heart. This, however, ignores the fact that 
improved arms will be found in the hands of the assailant also, 
and ever}' increment of range and rapidity of fire renders it easier 
to combine the action of many weapons on a single point. 
Formerly, when bullets barely travelled, with extreme elevation, 
1000 yds., and the total artillery train of an army could be 
numbered in tens, not in hundreds as nowadays, tactical sur- 
prise was wellnigh impossible. Troops could always, either by 
selection of site or clearance around them, ensure that no formid- 

while the round shot and the common shell of those days had 
little power of clearing or levelling solid parapets. Nowadays 
such selection of site, to say nothing of clearance, is impossible 
and inconceivable, and once the enemy’s mounted men have 
been compelled to clear the field there is scarcely a limit to the 
fire power which may be brought into position unnoticed, and 
thence direc ed on any chosen point of the enemy’s lines. One 
has but to take the map of Waterloo and its surroundings and 
consider how it would have facilitated Napoleon’s purpose had 
it been possible for him to prepare the way for his infantry 
attack by a rain of modem shrapnel and H.E. shells directed 
from a balloon observatory and coming from every unseen point 
within a radius of say even 5000 yds. But Napoleon had 
to wait for several hours till the ground was dry enough to 
bring up even seventy-two guns to within effective case-shot 
range. Nowadays he could have switched on his whole two 
hundred at any moment after daybreak, and his balloon would 
have told him of the true position of. his enemy’s reserves. A 
balloon on the side of the allies could have told them no more 
than what they already Imew, viz. that the whole French army 
was in front of them; and it is far easier to control and direct 
fire by observation on the relatively fixed targets which the de- 
fence necessarily presents than to do §0 upon &e rapidly moving 
ones afforded by an assailant. Even where concealment can 
be practised to ^e utmost by the defender, and no balloons are 
available, the power still remains in the hands of the assailant 
of making any limited area he may choose absolutely untenable; 
it is only a question of turning on guns enough for the purpose^ 
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But the less time the defender has been allo\?ed in which to 
improve his position, the more rapidly will a given number of 
guns achieve the required result; and though we must admit 
the many difficulties of execution which prevent complete reali- 
zation of the ideal in practice, yet it is clear that the more closely 
one can Approximate to this ideal, the less the demands which 
will be made upon the infantry when its turn comes to go for- 
ward. This matter is of such importance to the whole subject 
that we will put it forward in another form. Let us assume that 
the shells on bursting create only smoke and disturb the dust, 
delivering no man-killing fragments at all. Still it is clear that, 
say, 1200 shells a minute bursting over a front of some 600 
yards would shroud that front so completely with smoke and 
dust that its occupants would be quite unable to direct they: aim 
upon the approaching assailants, and under cover of this smoke 
and dust cloud the latter would be free to carry out what dis- 
positions they might please with the minimum of loss. When 
finally the shell fire had to be stopped and the smoke lifted, 
the two infantries would be in presence of one another under 
conditions which have always been held to offer the maximum 
guarantee possible to the assailant, viz. an assured numerical 
superiority disposed in relatively the best positions for the use 
of their weapons, i.e. their fire converging on the point of attack. 

From the consequent assault only entrenchments and physi- 
cally insuperable obstacles (a deep^itch for example) or wire 
entanglements which require machinery to tear away, can 
save the defenders. But such obstacles require time for their 
creation, hence the supreme importance of the utmost possible 
mobility. Now though in practice every great commander 
has utilized to the utmost such mobility as he might find in 
his troops (and by its use he has often, in countries well supplied 
with roads, succeeded in rendering the erection of entrenchments 
practically impossible, or in forcing an entrenched enemy to 
come out and fight in an unprepared position), yet no scientific 
attempt has hitherto been made to study the whole question of 
mobility, notwithstanding the fact that the Boer War of 1900-2 
proved its importance up to the very hilt. The Boers were 
wanting in every quality which renders an enemy really 
formidable except mobility, but because of that supreme qualifi- 
cation and the fact that the enormous area of their country and 
their exact knowledge of its topography gave them every facility 
to employ it to the utmost, about nine times their numbers were 
required to subdue them; and the method ultimately adopted, 
though freely criticized, was in fact the only one feasible under 
the circumstances to bring them to a final surrender. 

Actually, all systems, the Napoleonic as well as the others, 
con be defeated finally by an excess of mobility, the exact 
proportion depending on the topographical nature of the country 
fought over, the roads available and its extent. So great is its 
influence that it overrides all changes in armament or in tactics, 
as was shown in Manchuria in 1904-5, where in spite of both 
armies, or perhaps better because both armies were trained on 
western European lines, the actual form which the war assumed 
was that of Marlborough’s times. It is sufficient to imagine the 
Japanese supplied with sufficient pioneer battalions, of the type 
employed on the Indian frontier, and a first-rate transport corps 
(which would have doubled their average rate of daily progress), 
to see how completely the situation would have hetn altered. 
They could have reached Mukden in half the time actually 
required, and would then have possessed a numerical superiority 
sufficient to ensure for them a second Metz or even a Sedan. It 
is in this direction that all great progress is to be looked for, but 
it involves experiment and organization beyond the capadty 
of any single student. We may, however, indicate the general 
outline such a development would require. Ftimarily time is 
chiefly lost in the hesitation of leaders and in the preparation 
and circulation of orders. A clear apprehension of the powers 
which modem weapons confer on the attack will lead to the 
elimination of the first, and a higher intellectual training of the 
whole army vnW materially reduce the second, for the limit to 
the brevity of orders is fixed by the trained intelligence of the 
recipients. Napoleon’s marshals could move effectively in 
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response to an order of a couple of sentences; Mack’s generals 
needed fourteen sheets of foolscap. 

Next comes the rapidity of movement of the troops themselves 
when on the road. They cannot march for longer hours than 
already at times they are called upon to do; but by a better 
distribution of the weights carried between the men and their 
transport, they might well cover much more ground in the same 
time. Here again determination to take the offensive, and to 
keep it, largely governs the situation. An army determined to 
attack needs no entrenching gear, certainly not on its men. 
Its fire is its best protection, and when as in recent campaigns 
in Bulgaria and the Far East the need for entrenchments has 
arisen, that has only occurred because the whole weapon of 
attack, viz. that combination of the three arms which we call 
an army, was not properly balanced in its parts at those particular 
moments so as to enable it to maintain its forward impulse. 
Either, as in Bulgaria, the staff was not up to its duties, or, as 
in the case of the Japanese, the artillery arm was too slow, or 
was locally outclassed by the artillery power of its adversary. 
But in all countries, roadless ones in particular, the progress of 
the front is conditioned by the efficiency of the transport services 
in rear, and only because this branch of the army has never 
received all the attention it deserves has it been necessary 
to overload the men and horses at the front in the preposterous 
manner which custom has everywhere sanctioned, which for the 
most part has been inherited from the time of Marlborough. 
Over and over again in the past two centuries men have shown 
that literally only muskets and ammunition are required to win 
battles, and that a great victory won by rapid marching is by 
far the most economical us^ that can be made of human powers. 
But again and again the pendulum has swung back, and the 
soldier, in order to be prepared for emergencies which only 
defeat can bring about, has been burdened down by a weight 
which has brought him on the field too late and too weary to 
win it, but in ample time to incur all the penalties of disaster. 

In the future in western Europe that army whose transport 
service, based on motor vehicles and a good road maintenance 
corps of real working men, will relieve the soldier and his horse 
(where he has one) of every ounce of superfluous weight, includ- 
ing even in that expression greatcoats and all rounds of ammuni- 
tion in excess of 120 apiece, and whose men are uniformly trained 
to the Bersaglieri march (7 m. in one hour or 15 m. in three 
consecutive hours), will possess a superiority over its adversary 
which he will require twofold odds to counteract. The suggestion 
that the ammunition supply should be limited may create sur- 
prise, but it is a logical consequence, and precisely one of those 
points on which the strategist of the future will require a firm 
conviction. The fundamental fact on which all tactical practice 
is based is this, that a relatively small loss suddenly inflicted 
exercises a far greater demoralizing effect upon its recipient 
than a much heavier punishment extended over a longer period. 
First-rate troops have often broken back in disorder under a 
sudden hail of bullets which has swept away not more than 2 to 
3 % of their strength, whilst exactly similar battalions in the 
same action have held out all day and remained an efficient 
fighting body after even 30 % had fallen. But, armament being 
equal, this sudden loss can only be inflicted by placing the troops 
on the field in the best position possible, relatively to their 
enemy to derive the full benefit of their fire power; and mobility 
is the chief factor in attaining this end. The point is most 
clearly seen in the case of the action of a well-mounted force 
against a slow-moving convoy; the convoy forms a target whi^ 
men can harffiy miss ; the assailants are a number of dots it is 
scarcely possible to hit. Two thousand roun^ per man of the 
escort would scarcely suffice to obtain the same results as twenty 
rounds a man on the side of the assailants. This is a clear 
illustration of the principle jnv(4ved, which should always be 
kept in mind. 

Lastly the student should master the elementary princfplrii 
of railway transportation. The progress since railways were 
last used in warfare in western Europe has been so enormous 
that the data supplied therefrom are entirely antiquated, ifid 
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there is no indication that any general staff in Europe is alii« to 
the possibilities they present in defence. As already pointed 
out, tlie assailant cannot count on their aid once he has penetrated 
within tl^ enemy’s country, and the faither he advances the 
worse matters become for him. It is enough to consider an 
invading force based on the east coast of Yorkshire with its head 
about I^eds; the technical excellence of English railways is so 
great that 120,000 men with all their share of guns and necessar}^ 
equipment could be easily transferred say from Glasgow and 
Edinburgh round to Sheffield in twenty-four hours for a flank 
attack. Even double that number, from the south of England 
to the north of Yorkshire, could be moved in the same time. It 
is not suggested that such movements might be in themselves 
desirable, but only that in face of such mobility of masses, no 
calculation of the enemy’s movements would be passible. 

In condusion, the man who would fit himself for the highest 
commands in war, or even for the criticism of those who exercise 
them, must never for one moment forget that the momentary 
spirit of the mass he directs is the fundamental condition of the 
success of every movement. Just as there is no movement so 
simple that its success may not be jeopardized by ill-will and 
despondency in execution, there is hardly any limit to what 
willing men can achieve, and it has been this power of evoking in 
their commands the spirit of blind trust and confidence that places 
men like Cromwell, Marlborough, Frederick and Napoleon almost 
beyond reproach. By the side of this power the technical 
knowledge and ingenuity displayed in their several undertakings 
appear quite trivial ; probably the same ideas have occurred to 
thousands of quite mediocre men, but were never put into 
execution, because they could not count on the whole-souled 
devotion of their men to execute them. This power is bom 
in a man, not acquired, but even those who possess it in embryo 
can increase and develop it enormously by a systematic study 
of the laws which govern the action of humanity in the mass. 

From the above we arrive at the following definitions for the 
terms most generally emjjloyed by writers on military history and 
strategy. 

Base . — The point, or lino joining a series of points, from whence 
military operations originate. Ultimately military operations 
have their inception in an area, i.e. a whole country from which 
organization draws men, arms, food and material oi all descriptions, 
forwarding them tlurough a network of commuiiicalious — roads, 
railways, canals, rivers, &c., and delivering them at points as near 
to the proposed enemy as circumstances render expedient. As an 
army never has too many men, and normal civil transport is cheaper 
in every way than military, the tendency is always to maintain 
the collection of men and materials under civil administration 
as long as possible. Thus as an army moves forw^ard, settling the 
district behind it as it advances, the civil administration follows 
after it, only ceasing to exercise its functions when these can bo no 
longer carried out without military protection. Gcneradly there 
is^ a zone in which civil transport and supply exist side by side 
wuth military precautions greater or les.s, but for all practical 
each column, whatever its strength, has its “ base ** at 
joint where the existing magazines are filled by civilian con- 
tractors in the ordinary course oi trade, and with no extra charge 
for war risks. 

Line of Communication . — The line of communication is the great 
main road, trunk railway, .canal or river, or any combination of 
these means, for the transport of stores leading from the base to 
the army at the front. Along these arteries of communication 
d6p6ts are established, military authority commands, and every 
arrangement is made that foresight can suggest to meet tnc abnormal 
demands that a condition of war naturally gives rise to. Napoleon 
always used the words, fow/e de VatnUe, which conveyed pejrhaps 
a clearer idea of the conditions the road or other means of com- 
munication had to comply with than the current term. In propor- 
tion to the numbers which have to be supplied by this line of 
domniun^oation its imjxirtance naturally increases. Thus whereas 
in 1870 the Germans on the Loire had a choice of magnificent 
main Toadfl, even of canals and railroads, and if one were temporarily 
intenupted could switch off the current of supply to another without 
great inconvenience, the Russians in 1904 were tied to a single 
railway, any irftermption of ‘which must have paralysed altogether 
their vast army wmeh ultimately numbered 4cx>,ooo mouths to 
be fed. It is clear^ therefore, that the importance attaching to the 
pxoteptioo of the line of communications must vary in accordaice 
with the nature of the country in wlvcli war is carried on, the 
of its Comraunicatlotts of all sorts, the facility for establishing' 
mm vnm; aoid the number of men depending for subsistence on any 
aiagle foi^, railway, river. or jianal* 


Line of Operations is a term applied to an imaginary line drawn 
from the centre of gravity of the army at the front to the country 
from which it originates. Whereas lines of communication, being 
dependent on the topographic^ conformation of the district may 
be highly circuitous; the line of operations is merely a general 
direction more convenient to keep in mind than the more complex 
idea embodied in the former word. Since practically all supply 
flows to an army along its line or lines of communication, and without 
them it can only exist for a limitod period, pactically all situations 
that can arise in war can be referred to their possible consequences 
in cmdangeriiig more or less either one's own communications or 
those of the enemy. An army is thus said to “ form front to a 
flank ” when its communications run parallel to the direction it 
assumes when facing the enemy (see diagram). It is clear that^n 
case of a defeat at or near A the communications are most gravely 
endangered, hence no commander voluntarily assumes such a posi- 
tion unless he is absolutely confident in the power of his troops to 
beat the enemy and by so doing places his antagonist in even a 
worse position in case of defeat. This he can only do by placing 
himself more or less astride his adversaries" communications, when 
tlie latter if beaten is ruined beyond retrieval. Thus in the Marengo 
campaign, in 1800, Napoleon, in placing himself astride the Austri^ 
communications, was himself compelled to form front to a flank, 
but this was only possible because the geographical relation of the 
French and Italian frontiers enabled him from the outset of the 
campaign to aim a blow in the rear of his opponents' actual front. 
Under modern conditions such situations m war between two 
great land powers can hardly arise. The preliminary concentration 
of armies is arranged in peace in such a manner that both armies 
will always start with their communications perpendicularly 
behind them. Hence though the advantage which can be gained 
by defeating an army when forming front to a flank is equally great, 
it cannot be attained except by accepting a corresponding risk, 
and tlic same holds good if one army places itself astride the com- 
munications of another, c.g. the Germans at Gravelotte. But when 
a land army has to deal with a great sea power controlling the vast 
mercantile navies of the present day, tlie latter being free to land 
wherever he pleases can compel his adversary to form front to a 
flank almost as he pleases. This was the advantage Wellington 
derived from sea power in the campaign of Vittoria (see Peninsular 
War), and there are many theatres of war in which the operation 
might be repeated nowadays, for tliough armies have grown ten- 
fold in numbers the means oi carrying them with certainty and speed 
have increased in a yet greater ratio. As between land jxiwers 
the question may be complicated when the frontier is formed by 
some great natural obstacle, a great river or range of mountains. 
There can be an almost infinite range of gradation between the imagi- 
nary line marked across a plain by boundary pillars, and the hard 
and fast distinction drawn between sea and land. The advantage, 
however, always lies on the side of the nation that possesses behind 
such barrier t)ie bottei’ means of lateral communications. Those 
on land can never be so good as the sea, but in proportion as they 
approach that ideal their possessor can transfer masses of men in 
complete security and comparative secrecy, to whichever portion 
of the frontier may suit his purpose best. 

Exterior Lines . — When armies operate from several bases by 
lines converging on an army centrally situated as regards thtxn, 
they are said to operate on exterior lines, and conversely the army 
operating from a centre against armies converging upon it is said 
to be acting on “ interior lines." The question of tlic relative 
8U|>eriority of the one form or the otlicr 1 ms been discussed above. 
It is only ncces.sary to point out here that the question again is 
one of mobility in its widest sense, i.e. the mobility re.sulting from 
better communications both of intelligence, orders and the actual 
material forces by which war is made. Owing to the configuration 
of frontiers, it may be absoliiicly necessary to attack on exterior 
lines, but once the convergence these imply has been attained, 
and a victory won, the advantage of the form, which is derived from 
the superiority of communications at the disposal of the nation 
acting from toe broader base, passes over to the defender, who 
destroying all railways, &c. in his retreat, compels the assailant to 
advance Dy route marching only, whereas as he, the defender, 
falls back within his own territory, he preserves unimpeded control 
over his own railways, and can thus transfer troops from one flank 
of toe assailant to another, as the case may require. 

Ohstades . — All obstacles, whether ioimed by rivers, marshes, 
forests or mountains, are of value in strategy only in so ^ar as they 
delay toe rapidity of communications by limiting the number 
of the available means of transport, whether roads or railways, and 
whatever angle they may form wito the line of ‘operattons of the 
contending forces the advantage they offer lajfis entirely to the side 
that commands the exits of toe defiles by which they are tpaversud 
on the farther side. When neither side commands such exits 
from the outset, the advantage falls to the si<hs which can accumu- 
late first at the desired point of passage a autfficient fire superiority 
to cover his suheequent neoessory operations; inr the osae of a 
river, the building of one or several bridges; in the case of a mountain 
range, the deploym^t of his advance-guard. In the former c^e 
there is no particular reason why the taeflities Of cotnsohhicatlOn 
should be gMater on one bonk thsm thie other, latter the 



STRATFORD, J. DE— STRAFFORD BE REDCLIFFE 997 


side which has to traverse the mountains (marsh or forest) will 
always be at a disadvantage ior the actual attack, but at an ad- 
vantage in regard to the secrecy with wliich he can fall upon the 
point of his own choice, and the more secure his telegraph lines, 
the greater will this advantage be. (F. N. M.) 

STRATFORi), JOHR DR (d, 1348), archbishop of Canter- 
bury, was bom at Stratford-on-Avon and educated at Merton 
College, Oxford, afterwards entering the service of Edward II. 
He served as archdeacon of Lincoln, canon of York and dean of 
the court of arches before 1323, when he became bishop of 
Winchester, an appointment which was made during his visit 
to Pope John XXII. at Avignon and which was very much 
disliked by Edward II. In 1327 the bishop joined Queen 
Isabella\s partisans; he drew up the six articles against Edward 
IL, and w'as one of those who visited the captive king at Kenil- 
worth to urge him to abdicate in favour of his son. Under 
Edw'ard III. he became a member of the royal council, but his 
high political importance dates from the autumn of 1330, the 
time when Roger Mortimer lost his power. In November of this 
year Stratford became chancellor, and for the next ten years he 
w^as actively engaged in public business, being the king’s most 
prominent adviser and being politically, says Stubbs, the “ head 
of the Lancastrian or constitutional party.” In 1333 he was 
appointed archbishop of Canterbury and he resigned the chan- 
cellorship in the following year; iowever, he held this office 
again from 1335 to 1337 and for about two months in 1340. 
In November 1340 Edward TIL, humiliated, impecunious and 
an^y, returned suddenly to England from Flanders and vented 
his wTath upon the archbishop’s brother, the chancellor, Robert 
de Stratford. Fearing arrest John de Stratford fled to Canter- 
bury, and entered upon a violent war of words with the king, 
and by his firm conduct led to the establishment of the principle 
that peers were only to be tried in full parliament before their 
own order (eti pleyn parlement ei det>ani les piers). But good 
relations were soon restored between the two, and the archbishop 
acted as president of the council during F.dward’s absence from 
England in 1345 and 1346, although he never regained his former 
position of influence. His concluding years were mainly spent 
m the discharge of his spiritual duties, and he died at Mayfield in 
Sussex on the 23rd of August 1348. 

lohn's brother, Robert de Stratford, was also one of Edward lll.'s 
principal ministers. He served for a time as de^Jiity to his brother, 
and in 1337 became chancollor and bishop of Chichester; he lost 
the former office in 1340 and died on the 9th of April 1362. 

Ralph de Stratford, bishop of London from 1340 until his death 
at Stepney on the 7th of April 1354, was a member of the same 
family. All three prelates were benefactors to Stratford-on-Avon. 

STRATFORD, a city and port of entry of Ontario, Canada, 
and capital of Perth county, situated 83 m. W.S.W. of Toronto 
by the Grand Trunk railway, on the Avon river. Pop, (1901), 
9959. The repair and engineering shops of the railway; flour-, 
saw- and woollen-mills; engine and agricultural implement 
works, are the principal industries. A large export trade in 
cheese and other dairy and far m pro duce is carried on. 

STRATFORD DE REDCLIFFE, STRATFORD CANHIIfG, 
Viscount (1786-1880), British diplomatist, was born in Clement's 
Lane in the city of London, on the 4lh of November 1786. His 
father, Stratford Canning, uncle of George Canning {q.v.\ had 
been disinherited for his marriage with Mehetabel Patrick. He 
settled in London as a merchant. On his death, six months 
after thebhth of his son, his widow took a house at Wanstead, 
near Epping Forest. Stratford Canning was educated fir.st at a 
dame's school at Wanstead, then at Hackney, and after 1794 kt 
Eton. In 1805 he was elected a scholar of King's College, Cairn- 
bridge, but he only kept two terms, and in 1807 was appoint^ 
precis writer to the foreign office by his cousin George Canning. 
He received his degree in 1812, residence having been dispensed 
with on the ground that he was absent on the king’s service. 
In 1807 he went as secretary to Mr Merry on a diplomatic misrion 
to Copenhagen. In 1808 ha was impointed first secretary to 
Mr (afterwards Sir Robert) Adair, who was sent as ambassador 
to Constantinople. When Mr Adair was transferred to Vienna 
in 1810, Canning remained at Cbnstantinople as fhargi d'affaires. 
The British government was then in the vtry criris of its struggle 


with Napoleon, and it left Canning entirely to his own discretion. 
His principal task was to persuade the Turkish government not 
to show undue favour to the French privateers which swarmed 
in the Levant. In May 1812 he was able to play the'part of 

honest broker ” in arranging the peace of Bucharest between 
Turkey and Russia, which left a powerful Russian army free to 
take part m repelling Napoleon’s invasion. Canning was able 
to hasten the decision of the Turks, by making judicious use of 
Napoleon’s plan for the partition of their empire. A copy of it 
had been left in his hands by Mr Adair to be used at the proper 
moment. In July he left Constantinople with the sincere desire 
never to return, for he was tired of the corrupt and stiff-necked 
Turkish officials. His ambition was to lead an active career at 
home. But his success in arranging the Treaty of Bucharest 
had marked him out for diplomatic emploj’^ment. His absence 
from home in early youth and the independent position he had 
held much before the usual age, had in fact disqualified him 
for the career of a parliamentary party man. By the friendly 
intervention of Ccistlereagh, his cousin’s old opponent, he 
received a pension, or rather a retaining fee, of £1200 a year, on 
the “ usual conditions ” — which were that he should bind himself 
to accept the next diplomatic post offered, and should not 
attempt to enter parliament. Canning spent his leisure in travel- 
ling about England, and he wrote some poetry which gained him 
the praise of Byron, whom he had known in boyhood, and had 
met in Constantinople. In 1814 he was appointed minister 
plenipotentiary to Switzerland. In this capacity he had a share 
in reorganizing the confederacy after the fall of the Napoleonic 
settlement, and he attended the congress at Vienna. He was an 
eyewitness of the dramatic change produced at Vienna by Napo- 
leon’s return from Elba. Canning retained his post in Switzer- 
land till 1818. In 1816 he married Miss Harriet Raikes, daughter 
of a governor of the Bank of England. Her death in childbirth, in 
i8t8, had a strong influence in inducing him to resign his post, of 
which he was thoroughly tired. The British minister to Switzer- 
land had merely formal duties to perform in normal times, and 
the place was wearisome to a man of Canning’s capacity and 
desire for work. In 1819 he was appointed minister at Washing- 
ton, a station of great difficulty owing to the ill-feeling aeated 
by the war of 1812 and the many delicate questions outstanding 
between the British and the American governments. ‘ Canning, 
whose naturally quick temper had been developed by early 
independence, came into occasional collision with ]chn Quincy 
Adams, the American secretary of state, who wa.s, on his own 
showing, by no means of a patient disposition. Yet the American 
statesman recognized that the “ arrogance ” of the British 
minister was combined with absolute candour and that he was 
above all petty diplomatic trickery. They parted widi mutual 
respect. Canning returned to England in 1823 on leave and 
did not go back to Washington. The general treaty he had 
arranged with Mr Adams was rejected by the United States 
Senate. 

In 1824 Canning was selected as ambassador to T\irkcy, and 
proceeded to Constantinople after a preliminary visit to Vienna 
and St Petersburg. In the Russian capital he was engaged in 
discussing the arrangement of the Alaska boundary, and partly 
in sounding the Russian government as to the course to be taken 
with the Greek revolt against Turkey. He left for Constantinople 
in October 1825, adcompanied by hts second wife, the daughter of 
Mr Alexander of Somerhill, near Tonbridge. At Constantinople 
he was engaged with the ambassadors of France and Russia 
in an enterprise which he afterwards recognized aS having been 
hopeless from the beginning— namely in endeavouring to induce 
Sultan Mahmud IT. to make concessions to the Groeks, without 
applying to him the pressure of armed force. After the battle 
of Navarmo (q.v.) on the 20th of October 1827, the ambassadors 
were dompdlled to retire to Corfu. Here Canning Icanled that 
hie conduct so far had been approved, but ^ he desired to know 
what View was taken of t^^ final rupture with the Porte he came 
home. He was sent out again on the 8th of July 1 828. 'Canning 
did not agree on all points with his superior, Lead Aberdeen, and 
in 1S29 he, for the time being, turned from diptdtnatfc to 
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parliamentary life. He sat for Old Sarum, for Stockbridge (rotten 
boroughs) and for Southampton, but did not make much mark 
in parliament. He was twice absent on diplomatic missions. 
At the end of 1831 he went to Constantinople to attend the 
conferences on the delimitation of the Greek frontier, arriving 
immediately after the receipt of the news of Mehemet Ali’s 
invasion of Syria (see Mehkmet Ali). Sultan Mahmud now 
proposed to Canning an alliance between Great Britain and Tur- 
key, and Canning strongly urged this upon Palmerston, pointing 
out the advisability of helping the sultan against Mehemet Ali 
in order to forestall Russia, and of at the same time placating 
Mehemet Ali by guaranteeing him certain advantages. This 
advice, which largely anticipated the settlement of 1841, was 
not followed; but Canning himself was in high favour with the 
sultan, from whom he received the unique distinction of the 
sovereign’s portrait set in diamonds. In 1833 selected as 
ambassador to Russia, but the tsar Nicholas 1 . refused to 
receive him. The story that the tsar was influenced by merely 
personal animosity seems to be unfounded. Nicholas was no 
doubt sufficiently informed as to the peremptory character of 
Sir Stratford Canning (he had been made G.C.B. in 1828) to see 
his unfitness to represent Great Britain at a really independent 
court. 

After Canning had declined the treasurership of the Household 
and the governor-generalship of Canada, he was again named 
ambassador at Constantinople. He reached his post in January 
1842 and retained it till his resignation in February 1858. His 
tenure of office in these years was made remarkable— first by his 
constant efforts to induce the Turkish government to accept 
reform and to conduct itself with humanity and decency; 
then by the Crimean War (q v.). Canning had no original liking 
for the Turks. He was the first to express an ardent hope 
that they would be expelled from Europe with “ bag and 
baggage ” — a phrase made popular in after times by Gladstone. 
But he had persuaded himself that under the new sultan, Abd-ul- 
Mejid, they might be reformed, and he was willing to play the 
part of guiding providence. He certainly impressed himself on 
the Turks, and on all other v/itnesses, as a strong personality. 
In particular he struck the imagination of Kinglake, the author 
of the Invasion of the Crimea, In that book he appears as a kind 
of magician who is always mentioned as the great Elchi ” and 
who influences the fate of nations by mystic spells cost on pallid 
sultans. Great Elchi is the Turkish title for an ambassador, 
and Elchi for a minister plenipotentiary. The use made of the 
exotic title in Kinglake’s book is only one of the Corinthian 
ornaments of his style. In sober fact Canning’s exertions on 
behalf of reform in Turkey affected little below the surface. His 
share in the Crimean War cannot be told here. On the fall of 
Palmerston’s ministry in February 1858 he resigned, and though 
he paid a complimentary farewell visit to Constantinople, he had 
no further share in public life than the occasional speeches he 
delivered from his place in the House of Lords. He had been 
raised to the peerage in 1052. During his later years he wrote 
several essays collected under the title of The Eastern Question 
(London, 1881). In 1873 he published his treatise. Why I am 
a Christian^ and in 1876 his play, Alfred the Great at Athelney. 
The only son of his second marriage died before him. His wife 
and two daughters survived him. Lord Stratford died on 
the 14th of August 1880, and was buried at Frant in Sussex. 
A monument to him was erected in Westminster Abbey in 

1884. 

See Lifif of Lord Stratford de Redcliffe, by S. Lano Poolo (London, 
1888). 

STRATFORD-ON-AVONi a market town andmunicipal borough 
in the Stratford-on-Avon parliamentary division of Warwi^- 
shire, England; on a branch line of the Great Western railway 
and on the East & West Junction railway, in connexion with 
which it is served from London by the Great Central (92! m.) 
and the London & North-Western railways. Pop. (1901), 83x0. 
Thc^town lies mainly on the right (west) bank of the Avon. 
The neighbourhood, comprised in the rich valley of the Avon, 
is beautiful though of no-considerable elevation. The river 


flows in exquisite wooded reaches, navigable only for small 
boats. The Stratford-on-Avon canal communicates with the 
Warwick and Birmingham canal. The river is crossed at 
Stratford by a stone bridge of 14 arches, built by Sir Hugh 
Clopton in the reign of Henry VII, The churfch of jthe Holy 
Trinity occupies the site of a Saxon monastery, which existed 
before 671, when the bishop of Worcester received it in exchange 
from Ethelred, king of Mercia. It is beautifully placed near the 
river, and is a fine cruciform structure, partly Early Fmglish and 
partly Perpendicular, with a central tower and lofty octagopal 
^irc. It was greatly improved in the reign of Edward III. by 
John de Stratford, who rebuilt the south aisle. He also in 1332 
founded a chantry for priests, and in 1351 Ralph de Stratford 
built for John’s chantry priests ** a house of square .stone,” which 
came to be known as the college, and in connexion with which the 
church became collegiate. The present beautiful choir was built 
by Dean Balshall (1465-1491), and in the reign of Henry VII. the 
north and south transepts were erected. A window commemo- 
rates the Shakespearian scholar J. O. Halliwell-Phillipps. The 
foundation of the chapel of the Gild of the Holy Cross was laid 
by Robert de Stratford. The gild, to which both sexes were 
admitted, was in existence early in the 13th century, and it was 
incorporated by a charter from Edward II. in 1322. It was 
dissolved in 1547. The guildhall is a picturesque half-timbered 
building. A beautiful house of the 16th century belonged to one 
Thomas Rogers, whose daughter was mother of John Harvard, 
the founder of Harvard College, U.S.A. Among public buildings 
are the town hall, originally dated 1633, rebuilt 1767, and altered 
1863; market house, corn exchange and three hospitals. There 
are recreation grounds. Brewing is carried on, but the trade is 
principally agricultural. Area, 4013 acres. 

Shakespearian Connexion, — To no town has the memory of 
one famous son brought wider notoriety than that which the 
memory of William Shakespeare has brought to Stratford; yet 
this notoriety sprang into strong growth only towards the end 
of the 1 8th century. The task of preserving for modern eyes 
the buildings which Shakespeare himself saw was not entered 
upon until much of the visible connexion with his times had been 
destroyed. Yet the town is under no great industrial or other 
modernizing influence, and therefore stands in the position of an 
ancient shrine, drawing a pilgrimage of modern origin. The 
plan of Shakespeare’s Stratford at least is preserved, for the road 
crossing Clopton’s bridge is an ancient highway, and forks in the 
midst of the town into three great branches, about which the 
village grew up. The high cross no longer stands at the market- 
place, where these roads converged. But the open space where is 
now a memorial fountain was tne Rothcr market, and Rother 
Street preserves its name. The word signifies horned cattle, 
and is found in Shakespeare’s own writing, in the restored line 
“ It is the pasture lards the rother’s sides ” {Timon of Athens), 
where ** brother’s ” was originally the accredited reading. In 
Henley Street, close by, is the house in which the poet was born, 
greatly altered in external appearance, being actually two half- 
timbered cottages connected. A small apartment is by imme- 
morial tradition shown as his birth-room, bearing on its white- 
washed walls and its windows innumerable signatures of visitors, 
among which such names as Walter Scott, Dickens and Thacke- 
ray may be deciphered. Part of the building, used by the poet’s 
father as a wool-shop, is fitted as a museum. Shakespeare may 
have attended the grammar school attached to the old guildhall 
in Church Street. This was a foundation in connexion with the 
Gild of the Holy Cross, but ‘W'as refounded after the dissolution 
by King Edward VI. in 1553, and bears his name. The site of 
Shakespeare’s house. New Place, bought by him in 1597, was 
acquired by public subscription, chiefly through the exertions 
of J. 0 . Halliwell-Phillipps, and was handed over to the trustees 
of the birthplace in 1876. The house was built by Sir Hugh 
Clopton. Shakespeare acquired a considerable property adja- 
cent to it, retired here after his active life in London, and here 
died. Sir John Clopton destroyed the house in 1702 (as it had 
reverted to his family), and the mansion he built was in turn 
destroyed by Sir Francis Gastrell in 1759. The site, which is 
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traceable, is surrounded by gardens. Shakesp^re is buried in 
the chancel of Holy Trinity church, his wife lying next to him. 
'ITie slab over the poet’s grave bears the lines beginning 
** Good friend, for Jesus' sake forbeare 
•To digg the dust enclosed heare 

while the effigy on the mural monument above may well 
be an authentic representation, though somewhat altered and 
damaged by time and restoration (sec Shakespeare : Pof traits). 

Apart from the interest attaching to the pleasant country 
town and its pastoral environment, through their influence trace- 
able in Shakespeare’s writings, there are further connexions with 
himself and his family to be found. The house adjacent to New 
Place known as Nash’s house was that of Thomas Nash, who 
married Shakespeare’s granddaughter Elizabeth Hall; it is used 
as a museum. At Shottery, i m. west of Stratford, is the 
picturesque thatched cottage in which Shakespeare’s wife, Anne 
Hathaway, was born. It was purchased for the nation in 1892. 
The maiden name of the poet’s mother was Mary Arden, and this 
name, that of an ancient county family, survives in the district 
north-west of Stratford, the Forest of Arden, though the true 
forest character is long lost. At Snittcrfield to the north, where 
the low wooded hills begin to rise from the valley, lived 
Shakespeare’s grandfather and uncle. 

The principal modern monument to the poet’s memory in 
Stratford is the Shakespeare McrflB^ial, a semi-Gothic building 
of brick, stone and timber, erected in 1877 to contain a theatre, 
picture gallery and library. A performance of one of the plays 
IS given annually. The memorial stands by the river above 
the church, and above again lie the Bancroft or Bank croft 
gardens where, in 1769, a celebration in honour of the poet was 
organized by David Garrick. Evidence of the intense interest 
taken by American visitors in Stratford is seen in the memorial 
fountain and clock-tower presented in 1887, and in a window 
in the church illustrating scenes from the Incarnation and 
containing figures from English and American history. 

History. — Stratford-on-Avon (Stradforde, Strafford, Strafford- 
on- Avon) is a place of great antiquity. A Roman road may have 
run past the site; coins, &c., have been found, and the district 
at any rate was inhabited in Roman times. The manor was 
granted by King Off a to the bishopric of Worcester ; and it was 
under the protection of the bishops of Worcester, who were grant- 
ing them privileges as early as the reign of Richard L, that the 
inhabitants of the town assumed burghal rights at an early date. 
The Gild of the Holy Cross, founded in the 13th century for the 
support of poor priests and others, exercised great authority 
over the town for many years. Its dissolution was the cause of 
the incorporation charter of Edward VI. in 1553, by which the 
town was incorporated under the title of the bailiff and burgesses, 
who were to bear the name of aldermen. Another charter, 
confirming former liberties but altering the constitution of the 
corporation, was granted in 1611. By the charters of 1664 and 
1674 the corporation was given the title of mayor, aldermen 
and burgesses. The governing body now consists of a mayor, 
6 aldermen and 18 councillors. A market, formerly held on 
Thursdays by a grant of 1309, is now held on Fridays. The 
various trades of weaving, saddlery, glove-making, collar- 
making, candle-making and soap-making were carried on 
during the 16th, 17th and x8th centuries, but have lost their 
importance. 

STRATHAVEN (locally pronounced Strltmi), a manufacturing 
and market town of Lanarkshire, Scotland. Pop, (1901), 4076. It 
lies on the Avon, 16 m. S.S.E. of Glasgow by road, and is the 
terminus of the Caledonian Railway Company's branch luiefrom 
Hamilton. It has manufactures of silk, cotton and hosiery and 
is a market for cheese and grain. The picturesque mins of 
Avondale Castle are situated on Powmilion Bum, a stream that 
runs through Strathaven to join the Avon, a mile below the town. 
Remains of a Roman road are traceable for several miles imme- 
diately to the south of the Avon. Stohehouse <pop, 2961), a 
mining and weaving town about 4 m. north-west, is clawed 
as the birthplace of the Scottish martyr, Patrick Hamilton 
(^504-1 528), Six miles south-west of Strathaven, on the 
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moor of Drumclog, the Covenanters defeated John Graham 
of Claverhouse, Viscount Dundee, on the ist of June 1679. 

A granite obelisk commemorates the battle, but the religious 
meetings that used to take place on the anniversary *re no 
longer held. 

STRATHCLYDE, the name given in the 9th and loth ccniuries 
to the British (Welsh) kingdom, which from the 7th century 
onwards was probably confined to the basin of the Clyde, together 
with the adjacent coast districts, Ayrshire, &c., on the west of 
Scotland. Its capital was Dumbarton (fortress of the Britons), 
then known as Alclyde. On the south this kingdotn bordered on 
the territories of the Niduari Piets of Galloway, including the 
modem counties of Wigtown and Kirkcudbright, a region which 
from the middle of the 7th century seems to have been in the 
possession of the Northumbrians. Strathclyde is also sometimes 
called Cumbria, or Cumberland, and the survival of the latter 
name on the English side of the border preserves the memory of 
a period when the territories of the northern Welsh were of much 
greater extent, though it is perhaps not certain that the race 
possessed political unity at that time. Of the origin of the 
kingdom of the North Britons we have no information, but 
there seems little reason to doubt that they were the dominant 
people in southern Scotland before the Roman invasion. 

After the withdrawal of the Romans in the 5th centuiy the 
northern Britons seem to have shown greater determination in 
maintaining their independence than any of the southern 
kingdoms and, according to Welsh tradition, Cunedda, the 
ancestor of the kings of Gwynedd, had himself come from the 
north. In the Historia brittonum we read of several princes of 
the northern Britons. The chief of these appear to have been 
Urien, who is said to have fought against the Northumbrian 
king Theodoric, and Rhyddcrch Hen who is mentioned also in 
Adamnan’s Life of S. Columba. Rhydderch Hen appears to have 
secured the supremacy amongst these Welsh princes after the 
great battle of Ardderyd fought about the year 573, to which 
frequent reference is made in early Welsh poetry. His death 
seems to have taken place in 603. A late authority states that 
be was succeeded by his son Constantine, but the subsequent 
kings were descended from another branch of the same family. 

Such notices as we have of the history of Strathclyde in the 
7th and 8th centuries arc preserved only in the chronicles of the 
.surrounding nations and even these supply us with little more 
than an incomplete record of wars with the neighbouring Scots, 
Piets and Northumbrians. It is probable that the Britons were 
allied with the Scots when Aidan, the king of the latter, invaded 
Northumbria in a.d. 597. In 642, however, we find the two 
Celtic peoples at war with one another, for in that year the Britons 
under their king Owen defeated and slew the Scottish king 
Domnall Breac. In the same year they came into conflict with 
the Northumbrian king Oswio, In 649 there appears to have 
been a battle between the Britons and the Piets, but about this 
time the former must have become subject to the Northumbrian 
kingdom. They recovered their independence, however, after 
the defeat of Ecgfrith by the Piets in 685. In 711 and again in 
717 we hear of further wars between the Britons and the Scots 
of Dalriada, the former being defeated in both years. To’wards 
the middle of the 8th century Strathclyde was again threatened 
by an alliance between the Northumbrians and Piets, and in 750 
the Northumbrian king Eadberht wrested from them a consider- 
able part of their territories in the west including Kyle in Ayr- 
shire. In 756 the North Britons are said to have been forced 
into submission and from this time onwards we hear very little 
of their history, though occasional references to the deaths of 
their kings show that the kingdom still continued to exist. 

In 870 Dumbarton was attacked and destroyed after lour 
months’ siege by the Scandinavian king Ivarr, and for some time 
after this the country was exposed to ravages by the Norsemen, 
It is Sieved that the native dynasty came to an end early in 
the loth century and that the subsequent kings belonged to « 
brandi of the Scottish ro^al family. At the end of jthe rei^ of 
Edward the Elder (925) the Britons of Strathclyde submitted 
to that king together with all the other princes of the north. 
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In the reign of his successor iEthelstan, however, they joined 
with the Scots and Norwegians in attempts to overthrow the 
English supremacy, attempts which were ended by their defeat at 
the battle of Brunanburh in 937. In 945-46 Strathclyde was 
ravaged by King Edmund and given over to the Scottish king 
Malcolm I, The fall of the kingdom was only temporary, for we 
hear of a defeat of the Scottish king Cuilean by the Britons in 
971. In the nth century Strathclyde appears to liave been 
finally incorj)orated in the Scottish kingdom, and the last time 
we hear of one of its kings is at the battle of Carham in 1018 
when the British king Owen fought in alliance with Malcolm II. 

The following is a list of kings whose names are mentioned in the 


chronicles: — 

Rhydderch Hen d. 603 

Constantine son of Rhydderch (?) .... — 

ludruis (?) d. 653 

Owain (Rugein) d. O42 

Gwraid (Gureit) d* 

Dyfnwal (Domhnall), son of Owain .... d. OQ4 

Beli, son td Elphin d. 722 

TewdwT (Teudnhr), son of Beli d. 750 

i:)yfnwal (l)annagiial), son of Tewdwr ... d. 700 

Cyiian, son of Kuadrach d. 816 

Artgha . jJ- f 7* 


Dyfnwal (Done \"ald us) d. 908 

Dyfnwal (Dovonaldus), son of Ede (Aeclh) Owain d. 934 
Dylnwal (Domlinall) , son ol Eoghain (on pilgrimage) d. 975 

Malcolm, son ol Dylnwal d. 997 

Owain (Eugeiiius) • 


Sec Chronicles of iJie Pich and Scots, edited by W. F. Skene 
(Edinburgh, i8()7); W. F. Skene, Celtic Scotland (Edinburgh, 
1876); and Sir John Rhys, Celtic Britain (London, 1904). 

(F. G. M. B.) 

STRATHCOHA AND MOUNT ROYAL, DONALD ALEX- 
ANDER SMITH, Baron (1820- ), Canadian statesman and 

financier, was born at Forre.s, Scotland, on the 6th of August 
1820, the second son of Alexander Smith (d. 1850), a Highland 
merchant. His mother, Barbara Stewart, of Abemethy, was 
the sister of John Stewart (d. 1847), a famous fur trader in the 
Canadian North-West, who gave his name to Stewart Lake and 
Stewart River. Through him Donald Smith was appointed in 
1838 a junior clerk in the Hudson’s Bay Company, which at that 
time controlled the greater part of what is now the Dominion of 
Canada. Smith was sent to Labrador, and stationed at Hamilton 
Inlet. For thirteen years he roughed it there, mastering the 
work of the fur trade, introducing various improvements mto the 
condition.s of life, being the first to prove that potatoes and other 
vegetables could be grown with success on that bleak coa.st, and 
varying his business routine with much reading and^ letter- 
writing. Then he was for ten years on Hudson Bay, rising in 
the company's service to be a chief trader and then a chief factor. 
In 1868 he was appointed to the post of resident governor, with 
headquarters at Montreal. In the next year Louis Riel’s rebellion 
broke out on the Red River cau.sed chiefly by the transfer 
of territorial rights from the company to the Dominion of 
Canada, and in December Smith was sent by the Canadian govern- 
ment with wide powers as special commissioner to endeavour to 
check the rebellion, and to report “ on the best mode of quieting 
and removing such discontent and dissatisfaction.” On arrivu^ 
at Fort Garry (now Winnipeg) he advised the government that it 
would be necessary to send troops; in the meanwhile he kept 
cool in face of a very ugly situation, and it was largely owing 
to his tact and diplomacy that the lives of the numerous prisoners 
were saved, that Riel’s position was gradually undermined and 
that the relief expedition under Colonel {afterwards Lord) 
Wolscloy had no ^hting to do. Apart from the rebellion, 
there was difficulty with the company’s traders. The company’s 
control over the North-West was to be surrendered to Can^a for 
£300,000, certain grants of land and certain trading privileges; 
and the traders on the spot feared that in the distribution of the 
moii^ their rights might not be guarded, but Smith succeeded 
in persuading them to trust him to secure their share, and asserted 
theif daims so effectually that £10/, 000 was paid to them. 
IDuring these complications in the North-West he occupied for a 
time the position of acting governor; in December 1870, on the 


first election to the legislative assembfy of the new province of 
Manitoba, he was returned for Winnipeg; and in March i 87 'i> 
after a very bitter contest, he was elected as one of tlie four 
Manitoba rcprc.sentatives to the Dominion House of Commons, 
as member for Selkirk. The reorganization of the Hudson’s Bay 
Company in 1871 — involving, the loss of its administrative func- 
tions and its restriction to questions of trade only — made it 
necessary to appoint a chief commissioner for the North-West, 
and in 1871 Smith received the appointment when in London, 
after liis championship of the claims of the local traders. At 
Ottawa he at once became the spokesman of the new territorAs, 
though for a time subject to the suspicion of those who thought 
that the company had done too little to assist tlie Canadian 
government agamst Riel, and he w^as frequently attacked in 
parliament and out of it on various charges. In 1872 he became 
one of the original members of the first North-West council under 
the act providing for the government of the territories by the 
lieutenant-governor of Manitoba and a council of eleven. 

It was at this time that the construction of the Canadian 
Pacific railway became a practical question. The terms of 
the entrance of British Columbia into the Dominion in 1871 
included a stipulation for the immediate beginning of a railway 
from the Pacific towards the Rocky Mountains, and from a 
point to be selected east of the Rockie.s towards the Pacific; 
this line, connecting the Pacific sealward with eastern Canada, 
was to he completed within ten years from the date of union. 
After a controversy on the merits of private or government 
construction, in 1872 a charter was given by Sir John Macdonald’s 
government to a company, with Sir Hugh Allan at its head, for 
the construction of the line, with a subsidy in land grants and 
money, but in 1873 disclosures of corrupt practices in relation 
to this charter (the so-called Pacific Scandal) led to the fall of 
the government, and the company was soon afterwards dissolved. 
In the great debate which ended in the resignation of the govern- 
ment, one of the chief causes of its downfall was a moderate but 
powerful speech by Smith, which led to a temporary estrange- 
ment between him and Macdonald. The Liberal government 
which came into power early in 1874 reverted, though timidly, to 
the policy of government ownership. 

Meanwhile Donald Smith, together with his cousin Mr George 
Stephen (afterwards Lord Mountstephen), and other Canadian 
and American financiers, had bought out the Dutch bondholders 
of the insolvent St Paid & Pacific railway, an American line, 
which by 1873 had been completed from St Paul to Breckenridge, 
but which lacked funds to proceed farther. After long negotia- 
tions the new owners persuaded the government of Manitoba to 
build a line from Winnipeg to Pembina on the American frontier. 
This done, in 1879 the partners formed the St Paul, Minneapolis 
& Manitoba Railway Company, and by continuing the line from 
Breckenridge to Pembina united Manitoba with Hie south and 

1878 the Liberal party was defeated, and Sir John Macdonald 
returned to office with the support of Smith, who had been driven 
to rejoin the Conservatives by the over-cautious railway policy of 
the Liberals. In 1880 the new government made a contract for 
building the railway with a s}m«iicate of which Stephp was the 
chief director, and in which Smith, from the first largely in t^ested, 
came more and more to the front. Both were prominent directors 
of the Bank of Montreal, and employed its resources in the work 
without hesitation. Smith also embarked in the work the whole 
of his private fortune, and it was his dogged perseveran^ whkh 
more than anything dse enabled the company to bring rt.s work 
to a successful conclusion:. The contract. allowed ten years for the 
completion of the line, but such eanei^y was shown that on the 
7th of November 1885, at Cra^ellachie in the Rocky Mountains, 
Donald Smith drove home the last spike of the first Canadian 
transcontinental railway. In 1882 ho left parliament, but 
turned to it in 1887, and represent^ Montreal West till 1896, 
when he was appointed to succeed Sir Charles Tujqitr k Londoo 
as high commissioner for Canada. In that year he- was made 
G.C.M.G. ; in 1897 he was raised to the peerage and in 1909 
CLC.V.O. In 18^ he became govemof of the Hudsons Bay 
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Company. On the 21st of March 1896 he was appointed govern- 
ment commissioner to Manitoba and the Territories to endeavour 
to lessen the bitterness in the discussion as to Roman Catholic 
rights in the public schools, and the compromise of 1897 followed 
the lines whicluhe suggested (see Canada). 

In January 1900, during the war in South Africa, he raised, 
equipped and presented to the British government a regiment 
of irregular cavalry 600 strong. Strathcona’s Horse, as it was 
called, was recruited in the Canadian West, and did good service 
during the war. Though this was perhaps the most striking of 
th<! many services which his great wealth enabled him to do for 
Canada and the British Empire, he left no side of Canadian life 
untouched. With his cousin, Lord Mountstephcn, he founded 
and endowed the Royal Victoria Hospital in Montreal, and 
both in Canada and in Scotland gave largely and wisely to 
university work. He was the backbone of the emigration policy 
which from 1896 on did much to increase the population and the 
prosperity of Canada. He helped in the improvement of the 
waterways of the Canadian West, and in placing steamers on 
them, and gave much assistance to the proposed All Red Route 
of British-owned steamers, encircling the world. From the first 
he was a member of the Pacific Cable Board, controlling the cable 
laid in 1902 by the combined governments of Great Britain, 
Canada and Australia. No man did more to tighten the ties 
which bind Canada to the BritisfTOmpirc. 

The Life by Buckles Willson contains some useful information. 
The Histories of the Hudson^s Bay Company by Beckles Willson, 
Rev. James Bryce and Miss Agnes C. Laut tell his early struggles. 
Sir Wilfrid Laurier (2 vols.), by J. S. Wilhson, describes the financial 
dealijigs between the Canadian government and the Canadian 
Pacific railway. His parliamentary speeches are in the Canadian 
Hansard. (W. L. G.) 

STRATHNAIRN, HUGH HENRY ROSE, isr Baron (1801- 
1885), British field marshal, third son of the Right Hon. Sir 
George Henry Rose of Sandhills, Christchurch, Hampshire 
(minister plenipotentiary at the Prussian court), was- bom at 
Berlin on the 6th of April 1801 . He was educated at Berlin, and 
received military instruction at the cadet school. He entered 
the 93rd Sutherland Highlanders as an ensign on the 8th of June 
1820, but was transferred to the 19th Foot, then quartered in 
Ireland, and took part in preserving order during the “ Ribbon ” 
outrages. He was promoted rapidly, to a lieutenancy in 1821, a 
captaincy in 1824, and an unattached majority at the end of 
j 826. He was brought into the 92nd Highlanders as a regimental 
major in 1829, and the following year was appointed equerry to 
H.R.H. the duke of Cambridge, The 92nd Highlanders were in 
Ireland, and Rose again found himself employed in maintaining 
k«w and order. He rendered important services in suppressing 
disaffected meetings, but his conduct was so courleou.s to the 
ringleaders that he incurred no personal hostility. In 1833 
accompanied his regiment to Gibraltar, and three years later to 
Malta, where he exerted himself with so much zeal during a 
serious outbreak of cholera in attending to the sick soldiers that 
his conduct elicited an official approval from the governor and 
commander-in-chief. In 1839 he was promoted, by purchase, 
to an unattached lieutenant-colonelcy. In the follow’ing year 
Rose was selected, with other officers and detachments of Royal 
Artillery and Royal Engineers, for special service in Syria under 
the orders of the foreign office. They were to co-operate on 
shore, under Brigadier-General Michell, R.A. — in conjunction 
with the Turkish troops — ^with the British fleet on the coast, for 
the expulsion of Mehemet Ali*s EgjT)tian army from Syria. Sir 
Stratford Canning sent Rose from Constantinople on a diplo- 
matic mission to Ibrahim Pasha, commanding the Egyptian 
army in Syria, and after its execution he was attached, as deputy 
adjutant-general, to the staff of Omar Pasha, who landed at 

J aia with a large Turkish force from the British fleet. Rose 
istinguished himself in several engagements, and was twice 
wounaed at Et Mesden in January 1841. He was mentioned in 
despati^s, and received from the sultan the order Of Nishan 
Iftinar in diamond^, the war medal and a sabre of hopour. the 
king Of Prussia sent him the order of St John, and expressed his 
pleasure thAt ** an early acquaintance ” had so gallaritly distin- 


guished himself. Shortly after he succeeded to the comasand 
of the British detachment in Syria with the local rank of colonel, 
and in April 1841 he was appointed British consul-general for 
Syria. For sevai years, amidst political complicatioiji and 
intrigues, Rose, by his energy and force of character, did much 
to arrest the horrors of civil war, to prevent the feuds between 
the Maronites and Druses coming to a head, and to administer 
justice impartially. On one occasion in 1841, when he found the 
Maronites and Druses drawn up in two lines and firing at each 
other, he rode between them at imminent risk to his life, and by 
tlie sheer force of a stronger will stopped the conflict. In the 
first year of his appointment his action saved the lives of several 
hundred Christians at Deir el Khama, in the Lebanon, and his 
services were warmly recognized by Lord Aberdeen in the House 
of Lords, and he was made C.B. In 1845, by his promptness 
and energy, at great personal risk, he rescued 600 Christians 
belonging to the American mission at Abaye, in the Lebanon, 
from the hands of the Druses, and brought them to Beirut. In 
1848, during the outbreak of cholera at Beirut, he was most 
devoted in his attention to the sick and dying. 

At the end of this year he left Syria on leave of absence, and 
did not return, as Lord Palmerston appointed him secretary of 
embassy at Constantinople in January 1851. In the following 
year he was charg6 d’affaires m the absence of Sir Stratford 
Canning during the crisis of the question of the “ holy places,*' 
and he so strengthened the hands of the Porte by his determined 
action that the Russian attempt to force a secret treaty upon 
Turkey was foiled. During the war with Russia in 1854-56 
Rose was the British commissioner at the headquarters of the 
French army, with the local rank of brigadier-general. At Varna 
he succeeded in quenching a fire which threatened the French 
small-arm ammunition stores, and received the thanks of Marshal 
St Arnaud, who recommended him for the Legion of Honour. 
He was present at the battle of the Alma, and was wounded on 
the following day. At Inkerman he reconnoitred the ground 
between the British and French armies with great sang-froid 
under a withering fire from the Russian pickets, and his horse 
was shot under him. He distinguished himself on several other 
occasions in maintaining verbal communication between the 
allied forces, and by his tact and judgment contributed to the 
good feeling that existed between the two armies. His services 
were brought to notice by the commanders-in-chief of both 
armies, and he received the medal witli three clasps and the 
thanks of parliament, was promoted to be major-general, and was 
made K.C.B. and commander of the Legion of Honour. On the 
outbreak of the Indian Mutiny in 1857 Rose was given command 
of the Poona division. He arrived in September, and shortly after 
took command of the Central India force. In January 1858 he 
marched from Mhow, captured Rathgarh after a short siege, and 
defeated the raja of Banpur near Borodia in the same month. 
He then relieved ^ugor, captured Garhakota and the fort of 
Barodia, and early in March defeated the rebels in the Madanpur 
Pass and captured Madanpur and Chanderi. He arrived before 
Jhansi on the 20th of March, and during its investment defeated 
a relieving force under Tantia Topi at the Betwa on the ist of 
April. Most of Rose’s force was locked up in the investment, 
and to Tantia Topi’s army of 20,000 he could only oppose 1500 
men; yet with this small force he routed the enemy with a loss 
of 1500 men and all their stores. Jhansi was stormed and the 
greater part of the city taken on the 3rd, and the rest the follow- 
ing day, and the fort occupied on the 5th. Kunch was captured^ 
after severe fighting in a temperature of no® in the shade, on the 
7th of May, Rose himself was only able to hold out by medtcail' 
treatment, and many casualties occurred from th(c great lieat. 
Under the same conditions the march was made on Kalpi. Tte 
rebels came out in multitudes on the 22nd of May to attkei his 
small force, exhausted by hard marching and weakens by 
sickness, but after a severe fight under a burning sun^ and in a 
suffocating hot wind^ were utterly routed and Kalpi occupied jht 
folbwlhg day. Having ccHiplet^ his progran^e; 
sfck IwVe, and Sir Robert Napier (a.v.) was appointed toMiccbed' 
him, When news came of the defection of Sin^Ws troops tW 
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occupation of Gwalior by Tantia Topi. Rose at once resumed 
command and moved on Gwalior by forced marches, and on the 
i6th of June won the battle of Morar. Leaving Napier there, he 
attacked Gwalior on the 19th, when the city was captured. The 
fortress was stormed and won the following day, and Napier 
gained a signal victory over the flying enemy at Jaora-Alipur 
on the 32nd. Rose then made over the command to Napier and 
returned to Poona. It was to Rose’s military genius that the 
suppression of the Indian Mutiny was largely due; but owing to 
official jealousy his outstanding merit was not fully recognized at 
the time. For his services he received the medal with clasp, the 
thanks of both houses of parliament, the regimental colonelcy of 
the 45th Foot, and was created G.C.B. By a legal quibble the 
Central India force, after protracted litigation, was not allowed 
its share of prize-money, a loss to Rose of 3^30,000. Rose was 
promoted lieutenant-general for his eminent sertnees ** in 
February i860, and the next month was appointed commandcr- 
in-chief of the Bombay army, and on the departure of Lord Clyde 
from India in the following June he succeeded him as commander- 
in-chief in India. During his tenure of the command-in-chief 
Rose improved the discipline of the army, while his powerful 
assistance enabled the changes consequent upon the amalga- 
mation of the East India Company’s army with the Queen’s 
army to be carried out without friction. He was created K.C.S.I. 
in 1861 and G.C.S.I. on the enlargement of the order. On his 
return home he was made an honorary D.C.L. of Oxford 
University. 

Rose held the Irish command from 1865 until 1870, was raised 
to the peerage in 1866 as Baron Strathnairn of Strathnairn and 
Jhansi, transferred to the colonelcy of the 02nd Foot, and ap- 
pointed president of the army transport committee. By a good 
organization and disposition of the troops under his command 
in 1866 and 1867 he enabled the Irish government to deal 
successfully with the Fenian conspiracy. He was promoted 
general in 1867. On relinquishing the Irish command he was 
made an honorary LL.D. of Trinity College, Dublin. For the 
rest of his days he lived generally in London. He was gazetted 
to the colonelcy of the Royal Horse Guards in 1869, and pro- 
moted to be field marshal in June 1877. He died in Paris on the 
16th of October 1885, and was buried with military honours 
in the graveyard of the Priory Church, Christchurch, Hampshire. 
An equestrian bronze statue, by E. Onslow Ford, R.A., was 
erected to his memory at Knightsbridge, London. He was 
never married. 

See Sir Owon Tudor Burne, Clyde and Strathnairn, Rulers of 
India Series^" (1891). (R. H. V.) 

STRATHPEFFERy a village and spa of the county of Ross 
and Cromarty, Scotland, 5 m. W. of Dingwall by a branch of 
the Highland railway. Pop. (1901), 354. It lies in a valley 
of varying elevation (200 to 400 ft. above the seaj, but is 
sheltered on the west and north and has a comparatively dry 
and warm climate. There are several sulphurous springs — one 
saline, another strongly impregnated with sulphuretted hydro- 
gen — in great repute for gout, rheumatism, skin diseases and 
affections of the liver and kidneys. The well of effervescent 
chalybeate water is largely resorted to for anaemia and as a 
tonic. .A peat bath, similar to those at Franzensbad in Bohemia, 
has also been established. The season runs from May to October, 
and during the past few years Strathpeffer has become a very 
popular resort. The pump-room (1829) and pavilion (i88i) 
are situated in the middle of the village. Castle Leod (pron. 
Loud), a seat of the countess of Cromartie, upon whose pro- 
perty Strathpeffer is built, lies a mile to the north and is an 
example of the Spots Baronial style dating from 1660. The 
village was the scene of the fight between the Mackenzies and 
Macdonalds in 1478, and later between the Mackenzies and 
the Munros. The Mackenzies prevailed in both encounters. 
The ascent of Ben Wyvis (3429 ft.) is commonly made from 
Strathpeffer. 

STRAUB 1 N 6 , a town of Germany, the kingdom of Bavaria, 
plpqjiantly situated in a fertile plain, on the right hank of the 
Danube, here crossed by two bridges, 25 m. S.E. of Regensburg, 


on the railway^ to Passau. Pop. (1905), 20,856, nearly all of 
whom arc Roman Catholics. Its oldest and most characteristic 
building is the tall square tower with its five pointed turrets, 
dating from 1208. It has eight Roman Catholic churches, 
among them being the church of St James, a Jimndsome Late 
Gothic edifice, with some paintings ascribed to Wohlgemuth;, 
the old Carmelite church containing a monument to Duke 
Albert 11 . of Bavaria; and that of St Peter with the tomb of Agnes 
Bernauer. It has also a Gothic town-hall, a castle, now used 
as barracks, and two fine squares. The numerous educational 
establishments include a gymnasium, an episcopal seminary 
for boys and a normal school. The industries of Straubing 
are tanning and brewing, the manufacture of bricks and cement, 
and trade in grain and cattle. Straubing is a town of remote 
origin, believed to be identical with the Roman station of 
SorHodurum. In definite history, however, it is known only 
as a Bavarian town, and from 1353 to 1425 it was the seat of 
tlie ducal line of Bavaria-Straubing. Its chief historical interest 
attaches to its connexion with the unfortunate Agnes Bernauer 
(q.v.)j who lived at the chateau here with her husband Duke 
Albert III. 

See Wimmer, Sammelhlatter zur Geschichte der Stadt Straubing 
(Straubing, 1882-1884), and Ortnor, Straubing tn seiner Vergangen- 
Jieit und Gegenwart (Straubing, 1902). 

STRAUS, LUDWIG (1835-1899), Austrian violinist, was born 
at Pressburg on the 28th of March 1835. lie studied at the 
Vienna Conservatorium from 1843 to 1848, as a pupil of Bohm; 
made his first appearance in 1850, and five years afterwards 
made a tour in Italy; in 1857 he became acquainted with his 
lifelong friend, the ’cellist Piatti, and toured with him in Ger- 
many and Sweden. From i860 to 1864 he was concert-meisLer 
at Frankfort, and during these years he visited England fre- 
quently, in the year 1864 taking up his residence there. He was 
for many years leader of Halid’s orchestra in Manchester, and 
a familiar figure at the Popular Concerts in London. He was 
first violin in the Queen’s Band. He retired, owing to ill health, 
in 1893, and from that time till his death, on the 23rd of October 
1899, lived at Cambridge. His playing, whether of violin or 
viola, had very great qualities; he was perfect in ensemble, 
and his power of self-effacement was of a piece with his gentle 
disposition and with the pure love of art which distinguished 
him through life. A more lovable nature never existed, and his 
quiet influence on the art of his time was very great. 

STRAUSS, DAVID FRIEDRICH (1808-1874), German theo- 
logian and man of letters, was born at Luclwigsburg, near 
Stuttgart, on the 27lh of January 1808. In his thirteenth year 
he was sent to the evangelical seminary at Blaubeuren, near 
Ulm, to be prepared for the study of theology. Amongst the 
principal masters in the scliool were Professors Kern and F. C. 
Baur, who infused into their pupils above all a deep love of the 
ancient classics. In 1825 Strauss passed from school to the 
university of Tubingen. The professors of philosophy there 
failed to interest him, but he was strongly attracted by the 
writings of Schleiermacher, which awoke liis keen dialectical 
faculty and delivered him from the vagueness and exaggerations 
of romantic and somnambulistic mysticism. In 1830 he be- 
came assistant to a country clergyman, and nine months later 
accepted the post of professor in the high school at Maulbronn, 
having to teach Latin, history and Hebrew. In October 1831 
he resigned his office in order to study under Schleiermacher and 
Hegel in Berlin. Hegel died just as he arrived, and, though he 
regularly attended Schleiermacher’s lectures, it was only those on 
the life of Jesus which exercised a very powerful influence upon 
him. It was amongst the followers of Hegel that he found 
kindred spirits. Under the, leading of Hegel’s distinction, 
between Vorstellu^ and Begriff, he had already conceived the 
idea of his two principal theological works — the Leben Jesu and 
the ChrisUiche Dogmatik. In 18^2 he returned to Tubingen 
and became R^p^teni in the university, iecturing on logic, 
history of philosophy, Plato, and history of ethics, with great 
success. But in the autumn of 1833 resigned this position 
in order to devote all his time to the completion of his projected 
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Lehen Jesu (1835}. The work produced an immense sensation 
and created a new epoch in the treatment of the rise of Chris- 
tianity. In 1837 Strauss replied to his critics {Streitschriften 
zur Verteidigung meiner Schrijt iiber das Lehen ]esu). In the 
third edition oh the work (1839), and in Zwei friedliche Blatter, 
he made important concessions to his critics, which he with- 
drew, however, in the fourth edition (1840; translated into 
English by George Eliot, with Latin preface by Strauss, 1846). 
In 1840 and the following year he published his ChrisiUche 
Glaubenslehre (2 vols.), the principle of which is that the history 
of 1 C!hristian doctrines is their disintegration. Between the 
publication of this work and that of the Friedliche Blatter he 
had been elected to a chair of theology in the university of 
Zurich. But the appointment provoked such a storm of popular 
ill will in the canton that the authorities considered it wise to 
pension him before he entered upon his duties, although this 
concession came too late to save the government. With his 
Glaubendehre he took leave of theology for upwards of twenty 
years. In August 1841 he married Agnes ScJiebest, a cultivated 
and beautiful opera singer of high repute, but not adapted to be 
the wife of a scholar and literary man like Strauss. Five years 
afterwards, when two children had been born, a separation by 
arrangement was made. Straus.s resumed his literary activity 
by the publication of Der Rrnnantik^uj dem Thron der Cdsaren, 
in which lie drew a satirical parallelTetween Julian the Apostate 
and Frederick William IV. of Prussia (1847). In 3848 he was 
nominated as member of the 1^’rankfort parliament, but was 
defeated. lie was elected for the Wiirttemberg chamber, but 
his action was so conservative that his constituents requested 
him to resign his seat. He forgot his political disappointments 
in the production of a series of biographical works, which secured 
for him a permanent place in German literature {Schubarts 
Leben, 2 vols., 1849; Christian Mdrhlin, 1851; Nikodemus 
Frischlin, 1855; Vltich von Hutten, 3 vols., 1858-1860, 6th 
ed., 1895; li, S, Reimarus, 1862). With this last-named work 
he returned to theology, and two years afterwards (1864) 
published his Leben Jesu fur das deutsche Volk (13th ed., 1964), 
Jt failed to produce an effect comparable with that of the first 
Life, but the replies to it were many, and Strauss answered them 
in his pamphlet Die Halben und die Ganzen (1865), directed 
specially against Schenkel and Hengstenberg. His Christus 
des Glaubens und der Jesus der Geschichte (1865) is a severe 
criticism of Schleiermacher’s lectures on the life of Jesus, which 
were then first published. From 1865 to 1872 Strauss resided 
in Darmstadt, and in 1870 published his lectures on Voltaire 
(9th ed., 1907). His last work, Der alte und der neue Glaube 
(1872; i6th ed., 1904; English translation by M. Blind, 1873), 
produced almost as great a sensation as his Life of Jesus, and 
not least amongst Strauss’s own friends, who wondered at his 
one-sided view of Christianity and his professed abandonment 
of spiritual philosophy for the materialism of modern science. 
To the fourth edition of the book he added a Nachwort als 
Vorwort (1873). The same year symptoms of a fatal malady 
appeared, and death followed on the 8th of February 1874. 

Strauss’.s mind was almost exclusively analytical and critical, 
without depth of religious feeling or pliilo.soT)hical penetration, or 
historical sympathy: his work was accordingly rarely constructive. 
His Life of Jesus was directed against not only the traditional 
orthodox view of the Gospel narratives, but likewise the rationalistic 
treatment of them, whctlicr after the manner of Reimarus or that 
of Paulus. The mythical theory that the Christ of the Gospels, 
excepting the most meagre outline of personal history, was the 
unintenlSonal creation of the early Christian Messianic expectation 
he applied with merciless rigour to the narratives. But his opera- 
tions were based upon fatm defects, positive and negative. He 
held a narrow theory as to the miraculous, a still narrower as to 
the relation of the divine to the human, and he had no true idea 
of the nature of historical tradition, while, as F. C. Baur com- 
lained, his critique of the Gospel history had not been preceded 
y the essential ^eliminary critique of the Gospiis themselves. 

Authorities. — Strauss’s works were published in a collected 
edition in 12 vols., by E. Zeller (1876-1870), without his Christliche 
Dogmaiik* His Ausgewaklie Briefe app^red in 1895. On his life 
and works, see E. Z^ler, David Friedrich Strauss in seinem Leben 
und seinen Schriften (1874); Hausrath, D, F, Strauss und die 


Theologie seiner Zeii (2 vols., 1876-1878); F. J. Vischcr, Kritiseke 
Gttnge (1844), vol. i., and by the .same writer, AUes undNeues (1882), 
vob iii.; R. Gottschall, Literarische Charakterkopfe (189O), vol. iv.; 
S. Eck, D. F. Strauss (1899) ; K. Harraeus, D. /*. Strauss, sein Leben 
und seine Schriften (1901): and T. Ziegler, I). F. Strauss (2 vols., 
1908-1909). 

STRAUSS, JOHANN (1804-1849), Austrian orchestral con- 
ductor and composer of dance-music, was born at Vienna on the 
14th of March 1804. In 1819 he obtained his first engagement 
as a violinist in a small band then playing at the Sped, in the 
Leopoldstadt, and after acting as deputy-conductor in another 
orchestra, he organized in 1825 a little band of fourteen per- 
formers on his own account. It was during the carnival of 1826 
that Strau.ss inaugurated a long line of triumphs by introducing 
his band to the public of Vienna at the Schwan, in the Rossau 
suburb, where his famous Tduberl-Walzer (op. i) at once estab- 
l.shcd his reputation as the best composer of dance-music then 
living. Upon the strength of this success he was invited back to 
Ihc Sperl, where he accepted an engagement, with an increased 
orchestra, for six years. Soon after this he was appointed kapell- 
meister to the ist Burger regiment, and entrusted with the duty 
of providing the music for the court balls; while the number of 
his private engagements was so great that he found it neces- 
sary to enlarge his band from time to time until it consisted of 
more than two hundred performers. In 1833 he began a long 
and extended series of tours throughout northern Europe, 
eventually visiting England in 1838. In Paris he assoHated 
himself with Musard, whose tjuadrilles became not much less 
popular than his own waltzes; but his greatest successes were 
achieved in London, where he arrived in time for the coronation 
of Queen Victoria, and played at seventy- two public concerts, 
besides innumerable balls and other private entertainments. 
The fatigue of these long journeys seriously injured Strauss’s 
health, but he soon resumed his duties at the Sperl : and on the 
5th of May 1840 he removed with his band to the Imperial 
“ Volksgarten,’’ which thenceforth became the scene of his most 
memorable successes, his conducting being marked by a quiet 
power which ensured the perfection of every minutest nuance. 
In 1844 Strauss began another extensive series of lours. In 
1849 he revisited London, and, after his farewell concert, was 
escorted down the Thames by a squadron of boats, in one of 
which a band played tunes in his honour. This was his last 
public triumph. On his return to Vienna he was attacked with 
scarlet fever, of which he died on the 25th of September 1849. 

Strauss was survived by three sons — Johann (1825-1899), 
Joseph (1827-1870) and Eduard (b. 1835), all of whom dis- 
tinguished themselves as composers of dance-music, and assisted 
in recruiting the ranks and perpetuating the traditions of the 
still famous band. 

STRAUSS, RICHARD (1864- ), German composer, was 

born at Munich on the iith of June 1864, the son of Franz 
Strauss, an ^inent hornist. To some extent a prodigy, Strauss 
was something of a pianist at four, a composer at six, and at ten 
he was already seriously studying music under F. W. Meyer, the 
Munich Hofkapellmeister. Soon the result of this study began 
to make itself apparent. Si^rs sang Strauss’s songs ; the Walter 
Quartet played his Quartet in A (op. 2); Hermann I^vi performed 
his D minor Symphony--^ work that does not figure in the 
composer’s list; and Billow took the composer under his wing 
and introduced his early Serenade for wind instruments to the 
Meiningen public. For obvious reasons Strauss had not yet 
found himself. He had passed through the gymnasium and 
the university, and his music studies had been thorough. But 
all this had made of the youth merely an excellent technical 
musician, who in his Eight Songf (op. 10) and in his PianoforU 
Quartet (qp). 13) showed how strongly he was influenced by pre- 
decessors, Liszt in the one case, Mendelssohn in the other. 
Billow’s efforts to kindle in Strauss something of the fire of his 
own enthusiasm for Brahms’s work ultimately proved fruitless. 
But to Billow, and even more to Alexander Ritter, Stirauss owed 
the awakening in his own* mind of the interest lin the modem 
development of music that eventually in its ripeness placed 
Strauss at the very top of the composers’ tree of his time. In 
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1885 Strauss succeeded Bulow as conductor of the Meiningen. 
orchestra, but the appointment was held only for a few months, 
since in April of this year Strauss resigned his post in order to 
travel in Italy, and on his return in the early autumn he became 
3rd conductor of the Munich Opera under Hermann Levi. 
Four years later he was installed in Weimar as Hof kapell- 
meister, but once again he held his post only for a brief period, 
for in 1894, the year of his marriage to Pauline de Ahna, the 
eminent singer, he was promoted to be 1st conductor at Munich. 
Between these various appointments and that of Hofkapell- 
meister in Berlin (1899) Strauss travelled considerably in the 
near Ea.st and over Europe, now in search of health, anon in 
propagandism. His first professional visit to London was in 
1897, and laid the foundation of a local English cult that culmi- 
nated six years later in a Strauss festival. From that time 
Strauss’s path lay in pleasant places. He frequently returned 
to London, notably to conduct a performance of Elektray in 
Beecham’s season at Covent Garden in the spring of 1910, 
and a part of a concert at Queen’s Hall, when he achieved a 
genuine triumph by his conducting of Mozart’s music. 

Of the early period of Strauss the composer there is little of 
importance to be said. His early works were neither better 
nor worse than those of .scores of talented students of an ad- 
vanced skill in matters of technique. Indeed it has often been 
said, with some show of authority, that the ultimate develop- 
ment of Strauss is seen to any appreciable extent first in the 
symphonic poem Macbeth (op. 23). Here, in spite of the 
earlier Don Juan (op. 20), Strauss is himself, thematically 
and orchestrally, for the first time, for Aus lialien (op. t 6) is a 
comparfLtively poor and quite unrepresentative effusion apart 
altogether from the jaux pas contained in it by the mistaking 
of a popular song composed in St John’s Wood, London, 
for a Neapolitan folk-song, A year only divides Macbeth 
(1887) from Don Juan (1888) — “ Tondramen ohne Worte,” 
as they have been called. But there is an age between them 
and Tod und Verklarun^ (1889) — the bridge from one part to 
the other and the opening of the second section of which are 
amongst Strauss’s most glorious inspirations. Between the 
last-named work and Till Eulenspie^els lustigen Sireiche 
(1894), Strauss’s first opera, Guntram finds place (first per- 
formance, Weimar, 1894), the latter a work that in spite of 
much riclame for the composer failed to maintain a position 
upon the stage. In Till Eulenspiegel is to be found a sense 
of fun that is worthy of note (as of emulation), and it is perhaps 
worth recording that no more noteworthy example of the 
Rondo form exists in modern music, while its approximate 
successor, Don Quixote (1897), is an absolutely outstanding 
example of the Variation form. Further, Strauss reached in 
Don Quixote his zenith as a musical realist. In between 
there occurred the Nietzchean poem Also sprach Zarathustra 
(1895), which stirred up more temporary strife than any of 
its predecessors, if not so much p>erhaps as was engineered later 
on by the production of Ein Heldenleben (1898), or by the 
. comparatively ingenuous Symphonia domesiica (1904), For 
various reasons these compositions roused the somewhat sleepy 
academics of musical Europe from their lethargy. They re- 
vived, with the usual negative results, the ancient fight as to 
the legitimacy or otherwise of programme music. But though 
performances were comparatively rare in England up to the 
middle of 1910, those that had occurred proved undoubtedly 
attractive, while their rareness might quite reasonably be attri- 
buted to the very large fees demanded for their performance. 

Up to 1910 Strauss had composed four operas. Of these, 
Guntram was on frankly Wagnerian lines. Feuersnot, on 
the other hand, a satirical, purely Munich Work—a page 
out of the Munich annals, as it were, so closely is it identifi^ 
with the Bavarian capital in its musical and personal reference, 
though produced at Dresden in 1901, remained sufficiently alive 
to have merited performance at His Majesty’s theatre, London, 
again under Thomas Beecham’s direction in July 1910. The 
same enthusiastic musician had previously produced Elektra 
with immaUse yet equal success in London (Covent Garden) 


in the early spring of 1910. Perhaps none of these operas 
enjoyed the reclame of Salome (Dresden 1905), which in 
England was originally barred by the censor of plays, but was 
performed several times at Covent Garden under Thomas 
Beecham in the autumn of 1910. ♦ 

As a composer of songs Strauss enjoys the widest popularity 
in the conventional sense of the word. Many an example could 
be given from the hundred and more of his Lieder ” of Strauss’s 
lawful right to be considered a lineal descendant of the royal 
line of German song writers. Some are transcendently beau- 
tiful. But this very fact has been thought to militate against 
his supreme greatness as a composer in the widest sense. The 
question, indeed, though in itself ridiculous, has been asked : 
which is the true Richard Strauss, the composer of the caco- 
phonous Ein Heldenleben or of the exquisite Morgen or 
Traum durch die Ddmmerung ? But by 1910 he had at any 
rate won his place in the musical Walhalhi. Whether the 
composer’s name will survive by means of his many exquisite 
“ Lieder,” by means of his satire and grim humour, by means 
of his realism or his original classicism, remains to be seen. 
That his position is assured among the immortals is clear if only 
on account of his absolute independence of thought and of 
expression, of his prodigious breadth of artistic view and of his 
capacity to say his say in the musical language of his own day. 
His heartiest detractors admit that Strauss has enlarged the 
I means of musical expression even if they cavil at his somewliat 
realistic utterance on occasion. To put it no higher, he must 
rank as a 2oth-centur>' Berlioz with a vastly wider musical 
knowledge and equipment. (r. H. L.) 

STRAW AND STRAW MANUFACTURES, Straw (from 
strew, as being used for strewing) is the general term applied 
to the stalky residue of grain-plants (especially wheat, rye, oats, 
barley). It forms the raw material of some important 
industries. It serves for the thatching of roofs, for a paper- 
making material, for ornamenting small surfaces as a “ straw- 
mosaic,” for plaiting into door and table mats, mattresses, &c., 
and for weaving and plaiting into light baskets, artificial flowers, 
&c. These applications, however, are insignificant in compari- 
son with the place occupied by straw as a raw material for tht 
straw bonnets and hats worn by both sexes. Of the various 
materials which go to the fabrication of plaited head-gear the 
most important is wheaten straw. It is only in certain areas 
that straw suitable for making plaits is produced. The straw 
must have a certain length of pipe ” between the knots, must 
possess a dear delicate golden colour and must not be brittle. 
The most valuable straw for plaits is grown in Tuscany, and from 
it the well-known Tuscan plaits and I^eghorn hats arc made. 
The straw of Tuscany, specially grown for plaiting, is distin- 
guished into three qualities — Pontederas Semone being the finest, 
Mazzuolo the second quality, from which the bulk of the plaits 
are made, while from the third quality, Santa FiorOy only ** Tuscan 
pedals ” and braids are plaited. The wheat-seed for the^ 
straws is sown very thickly on comparatively elevated and arid 
land, and it sends up long attenuated stalks. When the grain 
in the ear is about half developed the straw is pulled up by the 
roots, dried in the sun, and subsequently spread out for several 
successive days to be bleached under the influence of alternate 
sunlight and night-dews. The pipe of the upper joint alone is 
selected for plaiting, the remainder of the straw being used for 
other purposes. These pipes are made up in small bundles, 
bleached in sulphur fumes in a closed chest, assorted into sizes, 
and so prepared for the plaiters. Steaw-plaiting is. a domestic 
industry among the women and young children of Tuscany and 
some parts of Emilia. Tuscan plaits and hats vary enormously 
in quality and value; the plait of a hat of good quality may 
represent the work of four or five days, while hats of the highest 
quality may each occupy six to nine months in making. The 
finest work is excessively trying to the eyes of the plaiters, who 
can at most give to it two or three hours^ labour daily. 

The districts around Luton in B^fordshire and the neigh- 
bouring counties have, since the beginninj^ of the 17 th century, 
I been the British home of the straw-plait industry. The straw 
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of certain varieties of wheat cultivated in that region is, in 
favourable seasons, possessed of a fine bright colour and due 
tenacity and strength. The straw is cut as in ordinary har- 
vesting, but is allowed to dry in tlic sun before binding. Sub- 
sequently, straws are selected from the sheaves, and of these 
the pipes of the two tipper joints are taken for plaiting. The 
pipes are assorted into sizes by passing them through graduated 
openings in a grilled wire frame, and those of good colour are 
bleached by the fumes of sulphur. Spotted and discoloured 
straws are dyed either in pipe or in plait. The plaiters work 
up* the material in a damp state, either into whole straw or 
split straw plaits. Split straws are prepared with the aid of a 
small instrument having a projecting point whicli enters the 
straw pipe, and from which radiate the number of knife-^dged 
cutters into which the straw is to be split. The plaiting of 
straw in the counties of Bucks, Beds, Berks and Herts formerly 
gave employment to many thousands of women and young 
children; but now vast quantities of plaits are imported at a 
very cheap rate from Italy, China and Japan. The result is 
that, while the Luton trade in the manufacture of straw and 
fancy hats of ever^^ description has largely extended, the number 
of English plaiters, all told, was not more than a few hundreds 
in 1907, as compared with 30^00 in 1871. The plaits are sewed 
partly by hand and in a special sjji^g-machine, and the hate 
or bonnets are finished by ^Stiffening with gelatin size and 
blocking into shape with the aid of heat and powerful pressure, 
according to the dictates of fashion. 

In the United States straw-plait work is principally centred 
in the state of Massachusetts. 

Many substances besides straw are worked into plaits and braids 
for bonnets. Among these may be noticed thin strips of willow 
and cane and the fronds of numerous palms. “ Brazilian hats 
made from the fronds of Ihe palmetto palms, Sabal palmetto and 
5 '. mexicana, are now largely made at St Albans. The famous 
Panama hats, fine qualities of which were at one time worth £20 to 
£jio each, are made Irom the loaves of the screw pine, Carludovica 
palmata. They arc now manufactured at Dresden, Strassburg and 
Nancy, and can be purchased at 30s. or £2. 

STRAWBERRY {Fragarici), Apart from its interest as a 
dessert fruit, the strawberry has claims to attention by re^on 
of the peculiarities of its structure and the excellent illustrations 
it offers of the inherent power of variation possessed by the 
plant and of the success of the gardener in availing himself of 
this tendeniy. The genus Fragofia consists of about eight 
species, native of the north temperate regions of both hemi- 
spheres, as well as of mountain districts in warmer climes; one 
species is found in Chile. The tufted character of the plant, and 
its habit of sending out long slender branches (runners) which 
produce a new bud at the extremity, are well known. The 
leaves have usually three leaflets palmately arranged, but 
the number of leaflets may be increased to five or reduced to 
one. While the flower has the typical Rosaceous structure, the 
so-called fruit is very peculiar, but it may be understood by the 
contrast it presents with the hip ” of the rose. In the last- 
named plant the top of the flower-stalk expands as it grows 
into a vase-shaped cavity, the hip,” within which are concealed 
the true fruits or seed-vessels. In the rose the^ extremity^ of 
the floral axis is concave and bears the carpels in its interior. 
In the strawberry the floral axis, instead of becoming concave, 
swells out into a fleshy, dome-shaped or flattened mass in 
which the carpels or true fruits, commonly called pips or seeds, 
are more or less embedded but never wholly concealed. A 
ripe strawberry in fact may be aptly compared to the “fruit ” 
of a rose tutned inside out. 

The common wild strawberry of Great Britain (fig. i), which 
indeed is found throughout Europe and great part of temperate 
Asia and North America, is Fragaria vesca, and this was the 
first species brought under cultivation in the early part of the 
yth century. later on other species were introduced, such as 
F, katior, a European species, the parent stock of the hautbois 
strawberries, and especially F. vit^niana from the United States 
and F. chiloensis from Chile. From these species, crossed and 
recrossed in various manners, have sprung the vast number 
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of different varieties now enumerated in catalogues, whose 
characteristics are so inextricably blended that the attempt to 
trace their exact parentage or te follow out their lineage has 
become impossible. The varieties at present cultivated vary 
in the most remarkable degree in size, colour, flavour, shape, 
degree of fertility, season of ripening, liability to disease and 
constitution of plant. Some, as previously stated, vary in foliage, 
others produce no runners, and some vary materially in the 
relative development of their sexual organs, for, while in most 
cases the flowers are in appearance hermaphrodite, at least 
in structure, there is a very general tendency towards a separa- 
tion of the sexes, so that the flowers are males or fexnaks only 



Fxa, I. — ^Wild Strawbeny {Fragaria vesca), g nat. size. In flower 
and fruit, and bearing a runner . 

as to function, even although they may be perfect in construc- 
tion. This tendency to dioecism is a common characteristic 
among Rosaceae, and sometimes proves a source of disappoint- 
ment to the cultivator, who finds his plants barren where he had 
hoped to gather a crop. This happens m the United States 
more frequently than in Britain, but when recogniz^ cfiui readily 
be obviated by planting male varieties in the vicinity of the 
barren kinds. Darwin, in alluding to the vast amount of 
variability in the so-called “ fruit ” — a change effected by the 
art of the horticulturist in less than three centuries—oontrasts 
with this variability the fixity and permanence of character 
presented by the true fruits, or pips, which are distributed over 
the surface of the swollen axis. The will and art of the gardener 
have been directed to the improvement of the one organ, 
w^hile he has devoted no attention to the other, which conse- 
quently remains in the same condition as in the wild plant. 
Too much stress is not, however, to be laid on this point, for 
it must be remembered that the foliage, which is not specially 
an object of the gardener’s “.selection,” nevertheless varies 
considerably. , 

The larger-fruited sorts are obtained by crossing from F. 
chiloensis and F. virginiana, and the smaller alpmes from 
F. vesca. The alpine varieties should be raised fr(Mn seeds; 
while the other sorts are continued true to their l^s by 
runners. If new varieties are desired, these are obtained by 
judicious crossing and seeding. 

The seeds of the alpines should be saved from the finest fruit 
ripened early in the summer. They may at once be sown, either in a 
sheltered border outdoors or in pots, or better in March under gloss, 
When they will produce fruits in June of the same year. The eoil 
rticmld be rich and light, and the seeds very sligfhtly covei^ by 
sifting over them some leaf -mould or old decomposWl cow dung. 
When the plants appear and have made five trt* six leaves, they aih 
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transplanted to where they arc to remain for bearing. The seeds 
sown in pots may be helped on by gentle heat, and when the plants 
are large enough they are pricked out in fine rich soil, and in June 
transferred to the open ground for bearing; they will produce a 
partial crop in the autumn, and a full one in the following season. 
The same treatment may be applied to the choicer seedlings of the 
larger-fruited sorts from which new varieties are expected. Amongst 
the best alpine strawberries, to which the name of " ^rwtuaT' hasnow 
been given, are those known as St Joseph and St Antnony of Padua. 

The runners of established sorts should be allowed to root in the 
soil adjoining the plants, which should, therefore, be kept light and 
fine, or layered into small pots as for forcing. As soon as a few 
leaves are produced on each the secondary runners should be stopped. 
When the plants have become well-rooted they should at once be 
ilanted out. They do ^st in a rather strong loam, and should be 
.:ept tolerably moist. The scarlet section prefers a rich sandy loam. 
The ground should be trenched 2 or 3 ft, deep, and supplied with 
plenty of manure, a good proportion of which should lie just below 
the roots, 10 or 12 in. from the surface. The plants may be put 
in on an average about 2 ft. apart. 

A mulching of strawy manure put between the rows in spring 
serves to keep the ground moist and the fruit clean, as well as to 
afford nourishment to the plants. Unless required, the runners arc 
cut off early, in order to promote the swelling of the fruit. The 
plants are watered during dry weather after the fruit is set, and 
occasionally till it begins to colour. As soon as the fruit season is 
over, the runners are again removed, and the ground hoed and raked. 
The plantation should be renewed every second or third year, or 




less frequently if kept free of runners, if the old leaves are cut 
away after the fruit has been gathered, and if a good top-dressing 
of rotten dung or leaf-mould is applied. A top-dressing of loam is 
beneficial if applied before the plants begin to grow in spring, but 
after that period they sliould not be disturbed during the summer 
either at root or at top. If the plants produce a large number of 
flower-scapes, each should, if fine large fruit is desired, have them 
reduced to about four of the strongest. The lowest blos.soms on 
the 
fruits. 

then, if possible. * . . 

Those intended for preserving are best taken without the stalk and 
the calyx. 

Forcing . — ^The runners propagated for forcing are layered into 
3-in. pots, filled with rich soil, and held firm by a piece of raffia, a peg 
or stone. If kept duly watered they will soon form independent 
plants. The earlier they arc secured the better. Whcii firmly 
rooted they arc removed and transferred into well-drained 6-in. pots, 
of strong wcll-enrichcd loam, the soil being rammed firmly into the 
pots, which are to be set in an open airy place. In severe frosts 
they should be covered with dry Utter or bracken, but do not 
necessarily require to be placed under glass. They are moved into 
the forcing houses as required. The main points to be kept in view 
in forcing strawberries are, first, to have strong stocky plants, the 
leaves of which have grown sturdily from being well exposed to light, 
and secondly, to grow them on slowly till fruit is set. When they 
are first introduced into heat, the temperature should not exceed 45° 
or 50® by fire heat, and air must be freely admitted; should the 
leaves appear to grow up thin and delicate, less fire heat and more 
air must be given, but an average temperature of 55° by day may 
be allowed and continued while the plants arc in flower. When 
the fruit is set the heat may be gradually increased, till at the 
ripening period it stands at 65®, and occasionally at 75® by sun heat. 
W^ile the fruit is swelling the plants should never bo allowed to get 
dry, but when it begins to colour no more water should be given than 
is absolutely requisite to keep the leaves from flagging. The plants 
should be removed from the house as soon as the crop is garnered. 
Tlie forced plants propcrlyhardened make first-rate outdoor planta- 
tions, and if put out early in summer, in good ground, will often 
produce a useful autumnal crop. 



FiO. 2 . — Sphaerotheca hwnuli. Hop and Strawberry Mildew. 


Small portion of surface of hop leaf s]iowing the fructification or 
perithecia {p) of the fungus attached to the surface ; h, a hair 
of the leaf surface, (x 200.) x, A single perithecium bursting; 
2| a chain of spores or conidia. (i and 2 X 400.) 


Diseases . — The most troublesome fungoid attacks to which the 
strawberry is subject arc mildew and leaf-spot. The former, like 
all mildews, attacks the leaves and M^rcads to the fruit, these being 
covered with the white mycelium. The fungus is identical with that 
causing mildew in hops {Sphaerotkeca humttlt), and its development 
is greatly furthered by exposure of its host to coldi draughts or low 
night temperatures. Spraying the foliage with potassium sulphide 
(J oz. to I gallon of water) should hold it in clicck, but the mants 
should not be sprayed when the fruit is developing. The leaf- 
spot ** is caused by the fungus Sphaerella fragariae. The first 
symptom of this attack is the appearance of small, circular, white 
spots on the leaves, liaving a broad, definite, dark reddish margin. 



From George Matsee’s Ttxibo^k of Plant Diseases^ by pcrmusion of Duckworth & Co. 

Fig. 3 . — Sphaerella fragariae. 

1, Strawberry leaf showing diseased spots. 

2, Ascus with eight spores from a perithecium. (X 300.) 

3, Spores or conidia of the Ramularia stage. ( x 300.) 

On these spots a whitish mould (formerly considered to be a distinct 
species under the name Ramularia tydasnei) develops, and tliis is 
followed later by the perfect form of the fungus, the fruits of which 
appear to the naked eye as small black spots scaled on the white 
dead spot on the leaf. Potassium sulphide may be used as for the 
mildew, or, perhaps better, Bordeaux mixture. ]t has been recom- 
mended to cut off the leaves after fruiting and bum the bods over so 
as to destroy the fungus in the leaves. 

The grubs of the cockchafer [Melolontha vulgaris) and the rosc- 
cliafer [Cetonia aurata) frequently teed upon the roots of the straw- 
berry and do considerable damage, while (he larvae of the garden 
swift moth [Heptalus) behave in a similar way. The imago of 
Cetonia aurata also frequently damages the flowers of the strawberry 
by devouring their centres, and is otten troublesome in this way 
in forcing-houses particularly. The carnivorous ground beetles, 
particularly Pterostichus nigra and Harpalus rufimanus, when the 
fruit is ripe attack it at night, returning. to the soil in the daytime. 
They are to be caught by placing jars containing some attractive 
matter, such as meat and water, at intervals about the beds with 
their mouths sunk level with the surface of the soil. Millepedes also 
are often found in the ripe fruit, but occur mostly where the soil is 
very rich in organic matter and poor in lime. 

STREATHAM, a large residential district in the south of 
London, England, within the municipal borough of Wands- 
worth. The name appears to indicate its position on an ancient 
“street” or highway. According to Domesday, Streatham 
included several manors, two of which, Tooting and Balham 
(to follow the modern nomenclature), belonged to the abbot of 
St Mary de Bee in Normandy. One of several public grounds 
in the neighbourhood of Streatham is called Tooting Bee 
Common. The parish church of St Leonard, Streatham, contams 
among its memorials that of Henry Thrale (d. 1781), with an 
mscription by Samuel Johnson, who was a constant visitor at 
Thrale^s house, Streatham Park, whicn is no longer standing. 

STREATOR, a city of La Salle county, Illinois, U.S.A., on 
the Vermilion river, in the N. part of the state, about 95 m. 
S.W. of Chicago. Pop. (1890), 11,414 ; (1900), 14,079, of whom 
3740 were foreign-bom; (1910 census), 14,253; land area, 
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2*97 sq. m. It is served by the Atchison, Topeka & Santa 
F6, the Chicago, Burlington & Quincy, the Chicago & Alton, 
the Chicago, Indiana & Southern and the Wabash railways. 
Streator has a public library and a Chautauqua auditorium. 
It is in the VeAnilirn coal region, and clay for brick and tile is 
abundant in its vicinity. The city*s manufactures include 
glass, brick, tile, foundry and machine-shop products, &c. 
In 1905 the factory product was valued at $1,888,894, being 
51*4 ’% greater than in 1900. Streator was laid out in 1868, 
wa^ incorporated as a village in 1870 and was chartered as a 
citv in 1882. 

STREET, GEORGE EDMUND (1824-1881), English architect, 
was born at Woodford in Essex on the 20th of June 1824. He 
was the third son of Thomas Street, solicitor, by his second 
wife, Maiy^ Anne Millington. George went to school at Mitcham 
in about 1830, and later to the Camberwell collegiate school, 
which lie left in 1839. For a few months he was in his father’s 
business in Thilpot Lane, but on his father’s death he went to 
live with his mother and sister at Exeter. There his thoughts 
first turned to architecture, and in 1841 his mother obtained a 
place for him as pupil in the office of Mr Owen Carter at Win- 
chester. Afterwards he worked for five years as an improver ” 
with Sir George Gilbert Scott in London. At an early age 
Street became deeply intercstec^^ the principles of Gothic 
architecture, and devoted an unsparing amount of time and 
labour to studying and sketching the finest examples of medieval 
buildings in England and on the Continent. ‘His first com- 
mission was for the designing of Biscoray Church, Cornwall. 
In 1849 he took an office of his own. He was a draughtsrnan of 
a very high order; his sketches are masterpieces of spirit and 
brilliant touch. In 1855 he published a very careful and well- 
illustrated work on The Brick and Marble Architecture of Northern 
Italy f and in 1865 a book on The Gothic Architecture of Spain, 
with very beautiful drawings by his own hand. Street’s personal 
taste led him in most cases to select for his design the 13th- 
century Gothic of England or France, his knowledge of which 
was very great, especially in the skilful use of rich mouldings. 
By far the majority of the buildings erected by him were for 
ecclesiastical uses, the chief being the convent of East Grinstead, 
t he theological college at Cuddesden and a very large number of 
churches, such as St Philip and St James’s at Oxford, St John’s 
at Torquay, All Saints’ at Clifton, St Saviour’s at Eastbourne, 
St Margaret’s at Liverpool and St Mary Magdalene, Paddington. 
His largest works were the nave of Bristol Cathedral, the choir 
of the cathedral of Christ Church in Dublin, and, above all, the 
new courts of justice in London. The competition for this was 
prolonged and much diversity of opinion was expressed. Thus, 
the judges wanted Street to make the exterior arrangements 
and Barry the interior, while a special committee of lawyers 
recommended the designs of Alfred Waterhouse. In June 
1868, however. Street was appointed sole architect; but the 
building was not complete at the time of his death in December 
i88t. Street was elected an associate of the Royal Academy 
in 1866, and R.A. in 1871; at the time of his death he was 
professor of architecture to the Royal Academy, where he had 
delivered a very interesting course of lectures on the develop- 
ment of medieval architecture. He was also president of the 
Royal Institute of British Architects. He was a member of the 
Royal Academy of "Vienna, and in 1878, in reward for drawings 
sent to the Paris Exhibition, he was made a knight of the I-egion 
of Honour. Street was twice married, first on the 17th of June 
1852 to Mariquita, second daughter of Robert Proctor, who 
died in 1874, and secondly on the nth of Januap^ 1876 to Jessie, 
second daughter of William HoDand, who died in the same year. 
The architect’s own death, on the i8th of December 1881, was 
hastened by overwork and professional worries connected with 
the erection of the law courts. He was buried on the 29th of 
December in the nave of Westminster Abbey. 

STRELltZ (Strieltsi), a body of Russian household troops 
originally raised by the tsar Ivan the Terrible in the middle 
of the 16th century. They numbered 40,000 to 50,000 infantry, 
and formed the greater part of the Russian armies in the wars 


of the i6th and 17th centuries. They were a fierce and ill- 
disciplined force, individually brave and cruel in war, and 
almost ungovernable in peace. Their mutinies were frequent 
and dangerous, and at last, in 1682, an unusually seriobs out- 
break led Peter the Great to compass the abolition of the 
force. The Strelitz were gradually drawn to the western frontier 
of Russia, and in 1698 they rose in mutiny for the last time. 
Crushed in battle by Peter’s general, Patrick Gordon, they 
ceased to exist as a military force, and about 2000 of them who 
fell into the hands of the tsar were barbarously tortured and 
put to death. 

STRENGTH OP MATERIALS, that part of the theory of 
engineering which deals with the nature and effects of stresses 
in the parts of engineering structures. Its principal object 
is to determine the proper size and form of pieces which have to 
bear given loads, or, conversely, to determine the loads which 
can be safely applied to pieces whose dimensions and arrange- 
ment are already given. It also treats of the relation between 
the applied loads and the changes of form which they cause. 
The subject comprises experimental investigation of the pro- 
perties of materials as to strength and elasticity, and mathe- 
matical discussion of the stresses in ties, struts, beams, shafts 
and other elements of structures and machines. 

Stress is the mutual action between two bodies, or between 
two parts of a body, whereby each of the two exerts force 
upon the other. Thus, when a stone lies on the ground there 
is at the surface of contact a stress, one aspect of which is the 
force directed downwards with which the stone pushes the 
ground, and the other aspect is the equal force directed upwards 
with which the ground pushes the stone. A body is said to be 
in a state of stress when there is a stress between the two parts 
which lie on opposite sides of an imaginary surface of section. 
A pillar or block supporting a weight is in a state of stress 
because at any cross section the part above the section pushes 
down against the part below, and the part below pushes up 
against the part above. A stretched rope is in a state of 
stress, because at any cross section the part on each side is 
pulling the part on the other side with a force in the direction 
of the rope’s length. A plate of metal that is being cut in a 
shearing machine is in a state of stress, because at the place 
where it is about to give way the portion of metal on either 
side of the plane of shear is tending to drag the portion on the 
other side with a force in that plane. 

Normal and Tangential Stress . — In a solid body wliich is in a 
state of stress the direction of stress at an imaginary surface of 
: division may be normal, oblique or tangential to the surface. When 
oblique it is conveniently treated as consisting of a normal and a 
tangential component. Normal stress may be either push (com- 
pressive stress) or pull (tensile stress). Stress which is tangential 
to the surface is called shearing stress. Oblique stress may be 
regarded as so much push or pull along with so much shearing stress. 
The amount of stress per unit of surface is called the intensity of 
stress. Stress is said to be uniformly distributed over a surface 
when each fraction of the area of surface bears a corresponding 
fraction of the whole stress. If a stress P is uniformly distributed 
over a plane surface of area S, the intensity is P/S, If the stress is 
not uniformly distributed, the intensity at any point is 8P/6S, 
where 8P is the amount of stress on an indefinitely small area 
at the point considered. For practical purposes intensity of stress 
is usually expressed in ions weight per square inch, pounds weight 
per square inch, or kilogrammes weight per square millimetre or per 
square centimetre. 

Simple Longitudinal Stress. ---The simplest possible state of stress 
is that of a short pillar or block compressed by opposite forces applied 
at its ends, or that of a stretched rope or other tie. In these cases 
the stress is wholly in one direction, that of the length. 'Hicse 
states may be distinguished as simple longitudinal push and simple 
longitudinal pull. In them there is no stress on planes parallel to 
the direction of the applied forces. 

Compound Stress , — A more complex state of stress occurs if the 
block is compressed or extended by fprees applied to a pair of oppo- 
site sides, as well as by forces applied to its ends—that is to say, if 
two simple longitudinal stresses in different directions act together. 
A still more complex state occurs if a third stress be applied to the 
remaining pair of sides. li may be shown (sec Elasticity) that 
any state oi stress which can possibly exist at any point of a body 
may be produced by the joint action of three simple pull or push 
stresses in three suitably chosen directions at right angles to eadh 
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other. These three are called principal stresses, and their directions 
are called the axes of principal stress. These axes liave the impor- 
tant property that the intensity of stress along one of them is greater, 
and along another it is less, than in any other direction. These are 
called respectively tl» axes of j^eatest and least principal stress. 

Resolution of Stress. — Returning now lo the case of a single simple 
longitudinal stress, let AB (fig. i) be a portion of a tic or a strut 
which is being pulled or pushed in the direction of 
the axis AB with a total stress P. On any plane 
CD taken at right angles to the axis we have a 
normal pull or pu.sh of intensity f =5 P/S, S being 
the area of the normal cross-section. On a plane 
EF whose normal is inclined to the axis at an 
angle d we have a siress still in the direction of the 
axis, and therefore oblique to the piano EF, of 
intensity P/S', where S' is the area ot the surface 
EF, or S/cos The whole stresss P on EF may 
be resolved into two components, one normal to 
EF, and the other a shearing stress 
tangential to EF. The normal com- 
ponent (P„, fig. 2) is Pcostf; the 
tangential component (P,) is Psin B. 

Hence the intensity of normal pull or 
push on EF, or /)„. is p co.s 2 0. and the 
B intensity of shearing sti-ess EF, or />/, 

Fig. I. is p sin 0 cos 0. This expression makes 
pf a maximum when 0 45° : surfaces inclined at 

45® to the axis are called surfaces of maximum 
shearing stress; the intensity of shearing .stress on 
them is \p. ' * 

Combination of Two Simple Pull or Push Stresses at Right Angles to 
One Another* — Suppose next iliat there are two principal stresses : 

in other words that in addition to 
the simple pull or push stress of 
fig. 1 there is a second pull or push 
stress acting at right angles to it 
as in fig. Call these P^ and Py 
respectiveW. On any inclined 
suriace EF there will be an in- 
tensity of stress whose normal 
component p„ and tangential com- 
ponent pt are found by summing 
up the effect s due to Pr and Fy 
separately. Let px and fy be the 
intensities of stress produced by 
Pjt- and Py respectively on planes 
perpendicular to their own direc- 
tions. Then 

p„ — Pv cos’*^ 0 -[■ py sin* e, 
pf (p,. — p^) ain 0 cos 0, 

0 being the angle which the normal to the surface makes with the 
direction of P;^. . , . « . 

The tangential stress pt becomes a maximum when 0 i.h 45®, and 
its value then is 

Max. — — p^)- 

If in addition there is a tliird principal stress P„ it will not produce 
any tangential component on plane.s perpendicular to the plane of 
the ^ure. Hence the above expression for the maximum tangential 
stress will still apply, and it is easy to extend this result so a.s to reach 
the important general proposition that in any condition of stress 
whatevW the maximum intensity of shearing stress is equal to one- 
half the difierenco between the greatest and least principal stresses 
and occurs on surfaces inclined at 45° lo them. 

State of Simple Shear . — ^A spe- 
cial case of great importance 
occurs when there are two prin- 
cipal stresses only, equal in 
magnitude and op^site in sign ; 
in other words, wnen one is a 
simple push and the other a 
simple pull. Then on surfaces 
inclined at 45® to the axes of 
pull and push there is nothing 
but tangential stress, for 
and Hus intensity pf tangential 
stress is numerically ecjual to 
px or to py. This condition of 
stress is called a state of simple 
shear. 

The state of simple shear may 
also be arrived at in another way. 
Lei an elementary cubical part of any solid lx)dy (fig. 4) have tangen- 
tial stresses QQ applied to one nair of (^osite faces, A and B, and 
equal tangontiS stresses appUea to a second pair of faces C and D, 

1 . — f 

Figs. 3, 4, '5, 6. 15, x6. 17, 18, 19. ao. a.i, *4 and 25 are from 
Ewing's Sireniftk of MtHerieUs, by permission of the Cambridge 
University FtM. 




as in the figure. The effect is to set up a state of simple shear. 
On all plane.s parallel to A and B there is nothing but tangential 
stress, and the same is true of all planes parallel to C and D. The 
intensity of the stress on both systems of jManes is equal throughout 
to the intensity of the stress which was applied to the face of the 

block. • r . .r . 

To see the connexion between these two ways of Bpecif3nng a 
state of simple shear consider the equilibrium of the parts into which 
the block may be divided by ideal diagonal planes of section. To 
balance the forces QQ (fig. 5) there must be normal pull on the 
diagonal plane, the amount of which is P » Q v'si. But the area of 
the surface over which P acts is greater than that of the surface 
over which Q acts in the proportion which P bears to Q, and hence 
the intensity of P is the same as the intensity ol Q. 



Fig. 4. 



Fig. 5. 

Again taking the other diagonal plane (fig. 6), the same argument 
applies, except tliat here" the nonnal force P required for equilibrium 
is a push instead of a pull. Thus the 
state of stress represented in fig. 4 
admits of analysis into two equal prin- 
cipal stresses, one of push and one of 
pull, acting in directions at right angles 
to one another and inclined at 45** to the 
planes of shear stress. 

Equality of Shearing Stress in Two 
Directions . — No tangential stress can 
exist in one directiem without an equal 
intensity of tangential stress existing in 
another direction at right angles to the 


first. To prove this it is sufficient to 
consider the equilibrium of the ule- p , 

mentary cube of fig. The tangential . 

forces acting on two sides A and B produce a couple which tends to 
rotate the cube. No arrangement of normal stresses on any of the 
three pairs of sides of the cube can balance this couple; that can be 
done only by equal tangential forces on C and D. 

Fluid Stress . — ^Another important case occurs when there are three 
principal stresses all of the same sign and of equal intensity p. The 
tangential components on any planes cancel eacli other : the stress 
on every plane is wholly normal and its intensity is f. This i.s the 
only state of stress that can exist in a fluid at rest because a fluid 
exerts no statical resistance to shear. For tliis reason the state is 
often spoken of as a fluid stress. 

Strain is the change of shape produced by stress. If the 
stress is a simple longitudinal pull, the strain consists of len^hen- 
ing in the direction of the pull, accompanied by contraction in 
both directions at right angles to the pull. If the stress is a 
simple push, the strain consists of shortening in the direction 
of the push and expansion in both directions at right angles to 
that; the stress and the strain are then exactly the reverse of 
what they are in the case of simple pull. If the stress is one of 
simple shearing, the strain consists of a distortion such as would 
be produced by the sliding of layers in the direction of the 
shearing stresses. 

A material is elastic with regard to any applied stress if 
the strain disappears when the stress is removed. Strain 
which persists after the stress that produced it is removed is 
called permanent set. For brevity, it is convenient to speak of 
strain which disappears when the stress is removed as elastic 
strain. 

Limits of Elasticity. ^ActuB\ materials are generally very 
perfectly elastic with regard to small stresses, and veiy imper- 
fectly elastic with regard to great stresses. If the applied stre^ 
is less than a certain limit, the strain is in general small in 
amount, and disappears wholly, or almost wholly, when the stress 

removed. If the applied stress exceeds this limit, sti^n 
is, in general, much greater than before, and most of it 15 found, 
when the stress is removed, to consist of permanent set. The 
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limits of stress within Which strain is wholly or almost wholly 
elastic are called limits of elasticity. 

For any particular mode of stress the limit of elasticity is 
much more sharply dehtied in some materials tlian in others. 
When well defined it may readily be recognized in the testing 
of a sample from the fact that after the stress exceeds the limit 
of elasticity the strain begins to increase in a much more rapid 
ratio to the stress than l^fore. This characteristic goes along 
with the one already mentioned, that up to the limit the 
strain is wholly or almost wholly elastic. 

Hooke* s Law . — Within the limits of elasticity the strain produced 
by a stress of any one kind is proportional to the stress producing it. 
This is Hooke's law, enunciated by him in 1676. 

In applying Hooke's law to the case of simple longitudinal stress 
- — such as tlie case of a bar stretched by simj)le longitudinal pull — 
wc may measure the state of strain by the change of length per unit 
of original length which the bar undergoes when stressed. Let the 
original length be I, and let the whole change of length be 8/ when a 
stress is applied whose intensity p is within the elastic limit. Then 
the strain is measured by 8//f, and tliis by Hooke's law is propor- 
tional to /). This may be written 

up ~ PIE, 

where E is a constant for the particular material considered. The 
same value of E applies to push and to pull, these modes of stress 
being essentially continuous, and differing only in sign. 

Young* s Modulus . — ^This constat E is called the modulus of 
longitudinal extensibility, or Youf^s modulus. Its value, which is 
expressed in the same units as are used to express intensity of stress, 
may be measured direct ly by exposing a sample of the material to 
longitudinal pull and noting the extension, or indirectly by measuring 
the flexure ot a loaded beam of the material, or by experiments on 
the frequency of vibrations. It is frequently spoken ol by engineers 
simply as the modulus of elasticity, but this name is too general, as 
there are other moduli applicable lo other modes of stress. Since 
E — pljU, the modulus may be defined as the ratio of the intensity 
of stress p to the longitudinal strain 8///. 

Modulus of kigidity . — In the case of simple shearing stress, the 
strain may be measured by the angle by which each of the four 
originally right angles in the square prism of fig. 3 is altered by the 
distortion of the prism. Let this angle be <f) in'radians; then by 
Hooke's law pj<p — C, where p is the intensity of sheajing stre.^s and 
C is a constant which measures the rigidity of the material. C 
is called the modulus of rigidity, and is usually determined by 
experiments on torsion. 

Modulus of Cubic Compressihilitv . — ^When three simple stresses 
of equal intensity p and of the same sign (all pulls or all pushe.s) are 
applied in three directions, the material (provided it be isotropic, 
that is to say, provided its properties are uie same in all directions) 
suflers change of volume only, without distortion of form. If the 
volume is V and the change of volume 8V, the ratio of the stress p 
to the strain 8V/V is called the modulus of cubic compressibility, anid 
will be denoted by K. 

Of these three moduli the one of most importance in en- 
gineering applications is Young’s modulus E. Wlien a simple longi- 
tudinal pull or push of intensity p is applied to a piece, the 
longitudinal .strain of extension or compression is p/E. This is 
accompanied by a lateral contraction or expansion, in each rians- 
verse dircctioii, whose amount may be written pfeE, where <r ia the 
ratio of longitudinal to lateral strain.^ It is shown in the article 
Elasticity, that for an isotropic material 


Err 


9CK 
3K + C 


and (T as 


2(3K 4 - C) 
3K - 2C • 


Plastic Beyond the limits of elasticity the relation of 

strain to stress becomes very indefinite. Materuds then exhibit, 
to a greater or less degree, tlic property of plasticity. The strain is 
much affected by the length of time during which the stress has been 
in operation, and reaches its maximum, for any assigned stress, 
only after a long (perhaps an indefinite!}^ long) time. Finally, when 
the stress is sufficiently inertased, the jatio of the incremicnt of strain 
to the increment of stress becomes indefinitely great if time is given 
for the stress to take effect. In other words, the substance then 
assumes what may be called a completely plastic State ; it flows under 
the applied' stress like a viscous liquid. 

Ultimate The ultimate strength of a material with regard 

to any stated mode of stress is the stress required to produce rupture. 
In reckoning ultimate strength, however, engineers take, not the 
actual intensity of stress at which rupture occurs, but the value 
wl^h this intensity would have reached had rupture ensued without 
previous alteration of shape. Thus, if a bar whose original cross- 
section is 2 sq. in. breaks un^er a uniformly distributed pull of bo 
tons, the ultimate tensile strength of the material is reckoned to be 
^^o tons per square inch, althou^ the actual intensity of stress which 
produced Tupture may have been much greater than this, owing to 
the contraction of the section previous to. fracture. The convotience 


of this usage will be obvious from an example. Suppose that a 
piece of malcrial of the same quality be used in a structure under 
conditions which cause it to bear a simple pull of 6 tons per equate 
inch; we conclude at once that the actual load is one-filth of that 
which would cause rupture, irrespective of the extent to v(hioh the 
material might contract in section if overstrained. The stifesaes 
which occur in engineering practice are, or ought to be, in 
all cases within tlie limits of elasticity, and within these limits 
the change of cross-section caused by longitudinal pull or push is 
so small That it may be neglected in reckoning the intensity of 
stress. 

Ultimate tensile strength and ultimate shearing strength are 
well defined, since these modes of stress (simple pull and simple 
shearing stress) lead to distinct fracture if the stress is sufficiently 
increased. Under compression some materials yield so continuously 
that their ultimate strength to resist compression tan scarcely b« 
specified; others show so distinct a fracture by crushing that their 
compressive strength may be determined with some precision. 

Some of the materials used in engineering, notably limber and 
wrought iron, arc so far from being isotropic that their strength 
is widely different for stresses in different directions. In the case 
of wrought iron the process of rolling develops a fibrous structure 
on account of the presence of streaks of slag which become inter- 
spersed with the metal in puddling; and the tensile strength of a 
rolled plate is found to be considerably greater in the direction 
of rolling than across the plate. Steel plates, being rolled from a 
nearly homogeneous ingot, have ne.-irly the same strength in both 
directions, provided the process of rolling is completed at a tempera- 
ture high enough to allow recrystallization to take place in cooling. 
Cold-rolled or cold-drawn metal is not isotropic because the crystals 
of which it is made up have been elongated in one direction by 
the process : but isotropy may be restored by heating the piece 
sufficiently to allow the crystals to re-form. 

Permissible Working Stress . — ^In applying a knowledge of 
the strength of materials to determine the proper sizes of parts 
in an engineering striictilre we have to estimate a permissible 
working stress. This is based partly on special tests and partly on 
experience of the behaviour of the material when used in similar 
structures. The working stress is rarely so much as one-third 
of the ultimate strength; it is more commonly one-fourth or 
one-fifth and in some cases, especially where the loads to be 
borne are liable to reversal or to much change, it may be prudent 
to make the working stress even less than this. 

P'actor of Safety , — ^The ratio of the ultimate strength to the 
working stress is called the factor of safety. The factor should 
in general be such as to bring the working stress within the limit 
6f elasticity and even to leave within that limit a margin which 
will be ample enough lo cover such contingencies as imperfec- 
tion in the theor}" on wliich the calculation of the working stress 
is founded, lack of uniformity in the material itself, uncertainty 
in the estimation of loads, imperfections of workmanship which 
may cause the actual dimensions to fall short of those that have 
been specified, alterations arising from wear, ru.st and so forth. 
An important distinction has to be drawn in this connexion 
between steady or “ dead ” loads and loads which are subject 
to variation and especially to reversal. With the former the 
working stress may reach or pass the elastic limit without 
destroying the structure; but in a piece subject to reversals a 
stress of the same magnitude would lead inevitably to rupture, 
and hence a larger margin should be left to ensure that m the 
latter case the elastic limit shall not even be approached* 

It is in fact the clastic limit rather than the ultimate strength 
of the material on which the question mainly depends of how 
high the working stress may ^ely be allowed to rise in any 
particular oonditions as to mode of loading, and accordingly 
it becomes a matter of much practical importance to detennine 
by tests the amount of stress which can be borne without per-* 
manent strain* From 9Ji engineering point of view the struc- 
tural merit of a material, especially when variable loads and 
possible shocks have to be sustained, depends not only on the 
strength but also on the extent to which the material will bear 
deformation without rupture. This characteristic is shown 
in tests made to determine tensile strength by the amount xrf 
ultimate elongation, and also by the contraction of the cross- 
section which occurs through the flow of the metal before ^rup- 
ture. It is often tested in other ways, Isuch as by bendifig and 
unbending bars in ,a circle of specified radius, or by exmmniiig 
the effect of repeated blows. Tests by impact are genemtty 
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made by causing a weight to fall through a regulated distance lever. The lower holder is jointed to a cross-head C, which is 
on a piece of the material supported as a beam. connected by two vertical screws to a lower cross-head B, upon 

Tests of S/f^wg/Z/.-rOrdinary tests of strength are made by which the hydraulic plunger shown in section in fig. 7 exerts 
submitting the piece to direct pull^ direct compression^ bending its thrust. G is a counterpoise which pushes up the plunger 
or torsion. Testing machines are frequently arranged so when the water is allowed to escape. Hydraulic pressure may 
that they may apply any of these four modes of stress; tests by be applied to the plunger by pumps or by an accumulator, 
direct tension are the most common, and next to them come In the present instance it is applied by means of an auxiliary 
tests by bending. When the samples to be tested for tensile plunger Q, which is pressed by screw gearing into an auxiliary 
strength are mere wires, the stress may be applied directly by cylinder. Q is driven by a belt on the pulley I). This puts 
weights; for pieces of larger section some mechanical multi- stress on the specimen, and the weight W is then run out along 
plication of force becomes necessary. Owing to the plas- the lever so that the lever is just kept floating between the stops 
ticity of the materials to be tested, the applied loads must E, E. Before the test-piece is put in the distance between the 
be able to follow considerable change of form in the test-piece: holders is regulated by means of the screws connecting the upper 
thus in testing the tensile strength of wrought iron or steel and lower cross-heads C and B, these screws being turned by a 
provision must be made for taking up the large extension of handle applied at F. The knife edges are made long enough to 
length which occurs before fracture. In most modern forms of prevent the load on them from ever exceeding 5 tons to the linear 
large testing machines the loads are applied by means of hydraulic mch. To adapt a machine of this class for tests in compression, 
pressure acting on a piston or plunger to which one end of the a small platform is suspended like a stirrup by four rods from the 
specimen is secured, and the stress is measured by connecting weigh-beam, and hangs below the cross-head, which is pulled 



Fig. 7; Fig. 8. 


w 

the other end to a lever or system of levers provided with adjust- down when the hydraulic cylinder is put in action. The arrange- 
able weights. In small machines, and also in some large ones, ment is that of two stirrups linked with one another, so that 
the stress is applied by screw gearing instead of by hydraulic when the two pull against each other a block of material placed 
pressure. Springs are sometimes used instead of weights to between them becomes compressed. For tests in bending one 
measure the stress, and another plan is to make one end of the of the stirrups, namely, the platform which hangs from the 
specimen act on a diaphragm forming part of a hydrostatic weigh-beam, is made some 4 or j ft. long, and carries two knife- 
pressure gauge. edge supports at its ends on which the ends of the piece that is 

Single-lever Testing Afo^Aiw.— -Figs. 7 and 8 show an excellent to be bent rest, while the cross-head presses down upon the 
form of single-lever testing machine designed by J. H. Wick- middle of the piece. In both cases the force which is exerted is 
steed {Pfoc. Inst. Mech. Eng., August 1882) in which the stress measured by means of the weigh-beam and travelling weight, 
is applied by an hydraulic plunger and is measured by a lever just as in the tension tests. To apply the force continuously, 
or steelyard and a movable weight. The illustration shows a without shock, and either quickly or slowly at will, a very con- 
30-ton machine, but machines of similar design are in common venient plan is to use an hydraulic intensifier, consisting of a 
use which exert a force of 100 tons or more, AA is the lever, large hydraulic piston operating a much smaller one. By 
qn which there is a graduated scale. The stress on the test- gradually admitting water to the lai^ge piston from any con- 
piece T is measured by a weight W of i ton (with an attached venient source under moderate pressure, such as the town water 
vemitf scale), which is moved along the lever by a screw-shaft mains, a progressively increased pressure is produced in the 
S; this screw-shaft is driven by a belt from a parallel shaft R, fluid on which the small piston acts, and this fluid is admitted 
which takes its motion, through beve Wheels and a Hooke’s to the straining cylinder oFthe machine. One of the advantages 
joint in the axis of the fulcrum, from the hand-wheel H. of the vertical type of machine, with its single horizontal lever, 
(The Hooke’s joint in the shaft R is shewn in a separate sketch is the facility with which the correctness of its readings may be 
above^the lever in fig. 8.) The holder for the upper end of the verified. The two things to be tested are (z) the distance 
sample hangs from a knife-edge 3 in. from the fulcrum of the between the knife-edges, one of which forms the fulcrum of the 
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weigh-beam and from the other of which the shackle holding the 
upper end of the specimen is hung, and (2) the weight of the 
travelling poise. The weight of the poise is readily ascertained 
by using a supplementary known weight to apply a known 
moment .to the beam, and measuring how far the poise has to 
be moved to restore equilibrium. The distance between the 
knife-edges is then found by hanging a known heavy weight 
from the shackle, and again observing how far the poise has to 
be moved. Another example of the single-lever type is the 
Werder testing machine, much used on the continent of Europe. 
In it the specimen is horizontal; one end is fixed, the other 
is attached to the short vertical arm of a bell-crank lever, 
whose fulcrum is pushed out horizontally by an hydraulic ram.^ 

MuUiple-Uver Testing Machines. --In many other testing 
machines a system of two, three or more levers is employed to 
reduce the force between the specimen and the measuring weight. 
In most cases the fulcrums are fixed, and the stress is applied to 
one end of the specimen by hydraulic power or by screw gear- 
ing, which takes up the stretch, as in the single-lever machines 
already described. David Kirkaldy, who was one of the 
earliest as well as one of the most assiduous workers in this field, 
applied in his 1,000,000 lb machine a horizontal hydraulic press 
directly to one end of the horizonbil test-piece. The other end 
of the piece was connected to short vertical arm of a bell- 
crank lever; the long arm of thislever was horizontal, and was 
connected to a second lever to which weights were applied. 

•Machines have been employed in which one end of the speci- 
men is held in a fixed support; an hydraulic press acts on the 
other end, and the stress is calculated from the pressure of fluid 
in the press, this being observed by a pressure-gauge. Machines 
of this class are open to the obvious objection that the friction 
of the hydraulic plunger causes a large and very uncertain 
difference between the force exerted by the fluid on the 
plunger and the force excited by the plunger on the speci- 
men. It appears, however, that in the ordinary conditions of 
packing the friction is very nearly proportional to the fluid 
pressure, and its effect may therefore be allowed for with some 
exactness. The method is not to be recommended for work 
requiring precision, unless the plunger be kept in constant rota- 
tion on Its own axis during the test, in which case the effects 
of friction are almost entirely eliminated. 

Diaphragm Testing Machines. — In another class of testing 
machines the stress (applied as before to one end of the piece, 
by gearing or by hydraulic pressure) is measured by connecting 
the other end to a flexible diaphragm, on w’hich a liquid 
acts whose pressure is determined by a gauge. Fig. 9 shows 


I 



I' lG. 9. 


Thomasset’s testing machine, in which one end of the specimen 
is pulled by an hydraulic press A. The other end acts through 
a bell-crank lever B on a horizontal diaphragm C, consistog 
of a metallic plate and a flexible ring of india-rubber. The 
pressure on the diaphragm causes a column of mercury to nse 
in the gauge-tube D. The same principle is applied m the 
remarkable testing machine of Watertown arsenal, built m 
1879 by the U.S, government to the designs of A. H. Emery. 
This is a horizontal madiine, taking specimens of any length up 
1 Maschine zum PrUfen d. Pestigheit d. Materiaten, &c. (Munich, 
18B2). 


to 30 ft., and exerting a 'pull of 360 tons or a push of 480 tons 
by an hydraulic press at one end. The stress is taken at the 
other end by a group of four large vertical diaphr^m presses, 
which communicate by small tubes with four similar small 
diaphragm presses in the scale case. The pressure of these 
acts on a system of levers which terminates in the scale beam. 
The joints and bearings of all the levers are made frictionless 
by using flexible steel connecting-plates instead of knife-edges. 
The total multiplication at the end of the scale beam is 420,000.^ 
Stress-strain Diagrams.— Tht results of tests are very com- 
monly exhibited by means of stress-strain diagram.^, or diagrams 
showing the relation of strain to stress. A few typical diagrams 
for wrought iron and steel in tension are given m fig. 10, the 
data for which are taken from tests of long rods by Kirkaldy.* 
Up to the elastic limit these diagrams show sensibly the same 
rate of extension for all the materials to which they refer. Soon 
after the limit of elasticity is passed, a point, which has been 
called by Sir A. B. W. Kennedy the yield-point, is reached, 



which is marked by a very sudden extension of the specimen. 
After this the extension becomes less rapid; then it continues 
at a fairly regular and gradually increasing rate; nw the point 
of rupture the metal again begins to draw out rapidly. When 
this stage is reached rupture will occur through the flow of the 
metal, even if the load be 


somewhat decreased. The 
diagram may in this way be 
made to come back towards 
the line of no load, by with- 
drawing a part of the load 
as the end of the test is 
approached. 

Fig. II is a stress-strain 
diagram for cast iron in ex- 
tension and compression, 
taken from Eaton Ho 4 g- 
kinson’s experiments.'* The 
extension was measured on 
a rod 50 ft. long ; the 
compression was also m^- 
sured on a long rod, which 

• See Re-bori of the V.S. Board appointed to test Iron, Steel ciker 
Metals (2 vols 1881). For full detaUs of the Emery machine, sec 

Structures (1849)* 
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prevented from buckling by being supported in a trough 
with partitions. The full line gives the strain produced by 
loading ; it is continuous through the origin, showing that Young’s 
modulus is the same for pull and push. (Similar experiments 
on wrought iron and steel in extension and compression have 
given the same result.) The broken line shows the set produced 
by each load. Hodglanson found that some set could be de- 
tected after even the smallest loads had been applied. This is 
probably due to the existence of initial internal stress in the 
metal, produced by unequally rapid cooling in different por- 
tions of the cast bar. A second loading of the same piece 
showed a much closer approach to perfect elasticity. The 
elastic limit is, at the best, ill defined; but by the time the 
ultimate load is reached the set has become a more considerable 
part of the whole strain. The pull curves in the diagram 
extend to the point of rupture; the compression curves are 
drawn only up to a stage at which the bar buckled (between 
the partitions) so much as to affect the results. 

Autographic Recorders, — Testing machines are sometimes 
fitted with autographic appliances for drawing strain diagrams. 
When the load is measured by a weight travelling on a 
steelyard, the diagram may be drawn by connecting the 
weight with a drum by means of a wire or cord, so that 
the drum is made to revolve tlirough angles proportional to the 
travel of the weight. At the same time another wire, fastened 
to a clip near one end of the specimen, and passing over a 
pulley near the other end, draws a pencil through distances 
proportional to the strain, and so traces a diagram of stress 
and strain on a sheet of paper stretched round the drum.^ 
In Wickstecd’s autographic recorder the stress is determined 
by reference, not to the load on the lever, but to the pres- 
sure in the hydraulic c)dinder by which stress is applied. The 
main cylinder is in communication with a small auxiliary 
hydmulic cylinder, the plunger of which is kept rotating to 
avoid friction at its packing. This plunger abuts against a 
spring, so that the distance through which it is pushed out 
varies with the pressure in the main cylinder. A drum 
covered with paper moves with the plunger under a fixed 
pencil, and is also caused to rotate by a wire from the specimen 
through distances proportional to the strain. The scale of loads 
is calibrated by occasional reference to the weighted lever.^ 
In Kennedy’s apparatus autographic diagrams are drawn by 
applying the stress to the test-piece through an elastic master- 
bar of larger section. The master-bar is never strained beyond 
its elastic limit, and within that limit its extension furnishes an 
accurate measure of the stress; this gives motion to a pencil, 
which writes on a paper moved by the extension of the test- 
piece.® In R. H. Thurston’s pendulum machine for torsion 
twts, a cam attached to the pendulum moves a pencil through 
distances proportional to the stress, while a paper drum attached 
to the other end of the test-piece turns under the pencil through 
distances proportional to the angle of twist.* 

Strain beyond the Elastic Limit : Influence of Time. — In testing 
a plastic material such as wrought-iron or mild steel it is found 
that the behaviour of the metal depends very materially on the 
time mte at which stress is applied. When once the elastic 
limit is passed the full strain corresponding to a given load is 
reached only after a perceptible time, sometimes even a long 

^ For descriptions of these and other types of autographic recorder, 
see a paper by Professor 'W. C. Hnwin, On the Employment of 
Autogmhic Records in Testing Materials," Joum. Soc. Arts (Fob. 
1886) ; also Sir A. B. W. Kennedy's paper, " Cto the Use and Equip- 
ment of Engineering Laboratories,*' Proc. Inst. Civ. Eng. (1880), 
which contains much valuable information on the whole subject of 
testing and testing machines. On the general subject of tests see 
also Adolf Martens 's Handbook of Testing Materials, trans. by G. C. 
Henning. 

* Proc. Inst. Mech. Eng. (1886). An interesting feature of this 
apparatus is a device for preventing error in the diagram through 
motion of tile test-piece as a whole. 

* Proc. Inst. Mech. Eng. (x886) ; also Proe. Inst. Civ, Eng, vol. 

Ixxjmii, pi. ^ (1886). . ^ 

* Thurston's Materials of Engineering, pt, ii. For accounts of 
work ^ue evitli this machine, see Trane, Amer. Soc, Civ. Eng. (from 
1876) ; also, Report of the American Board, cited above. 


tune. If the load be increased to a value exceeding the elastic 
limit, and then kept constant, the metal will be seen to draw out 
(if the stress be one of pull), at first rapidly and then more slowly. 
When the applied load is considerably less than the ultimate 
strength of the piece (as tested in the ordinary way by steady 
increment of load) it appears. that this process of slow extension 
comes at last to an end. On the otlier liand, when the applied 
load is nearly equal to the ultimate strength, the flow of the metal 
continues until rupture occurs. Then, as in the former case, 
extension goes on at first quickly, then slowly, but finally, 
instead of approaching an asymptotic limit, it quickens agtun 
as the piece approaches rupture. The same phenomena are 
observed in the bending of timber and other materials when in 
the form of beams. If, instead of being subjected to a constant 
load, a test-piece is set in a constant condition of strain, it is 
found that the stress required to maintain this constant strain 
gradually decreases. 

The gradual flow which goes on under constant stress — 
approaching a limit if the stress is moderate in amount, and 
continuing without limit if the stress is sufficiently great — will 
still go on at a diminished rate if the amount of stress be reduced. 
Thus, in the testing of soft iron or mild steel by a machine in 
which the stress is applied by hydraulic power, a stage is reached 
soon after the limit of elasticity is passed at which the metal 
begins to flow with great rapidity. The pumps often do not 

keep pace with this, and 
the result is that, if the 
lever is to be kept 
floating, the weight on 
it must be run back. 
Under this reduced 
stress the flow continues, 
more slowly than be- 
fore, until presently tlie 
pumps recover their lost 
ground and the increase 
of stress is resumed. 
Again, near the point of 
rupture, the flow again 
becomes specially rapid; 
the weight on the lever 
has again to be run 
— back, and the specimen 
finally breaks under a 
diminished load. These 
which is copied from the 
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Fig. 12. 


features are well shown by fig. 12, 
autographic diagram of a test of mild steel. 

Hardening E^ect of Permanent Set . — But it is not only through 
what wc may call the viscosity of materials tliat the time rate of 
loading affects their behaviour under test. In iron and steel, 
and probably in some other metals, time has another effect of a 
very remarkable kind. Let the test be carried to any point a 
(fig. 13) past the original limit of elasticity. Let the load then 
be removed; during the first stages of this removal the material 
continues to stretch slightly, as has been explained above. Let 
the load then be at once replaced and loading continued. It will 
then be found that there is a new yield-point b at or near the 
value of the load formerly reached. The full line be in fig. 13 
shows the subsequent behaviour of the piece. But now let the 
experiment be repeated on another sample, with this difference, 
that an interval of time, of a few hours or more, is allowed to 
elapse after the load is removed and before it is replaced^ It will 
then be found that a process of hardening has been going on 
during this interval of rest; for when the loading is continued 
the new yield-point appears, not at b as formerly, l^t at a higher 
load d. Other evidence that a change has taken place is afforded 
by the fact that the ultimate extension is reduced and the 
ultimate strength is increased (/> fig. 13). 

A similar and even more .marked hardening occurs when a 
load (exceeding the oripnol elastic limit), mstcad pf being 
remoyed and replaced^ is kqpt on for a sufficient length of time 
without change. When loading is resumed a new yield^point 
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is found only after a cohsiderable addition ha& been made to 
the load. The result is, as in the former case, to give greater 
ultima;te str^gth and less ultimate elongation. Fig. 14 exhibits 
two experiments of this kind, made with annealed iron wire. A 
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load of 23 J tons per square inch was reached in both cases; ab 
shows the result of continuing lo load after an interval of five 
minutes, and acd after an inteWkl of 45 J hours, the stress of 
23i tons being maintained during the interval in both cases. ^ 

It may be concluded that, when a piece of metal has in any 
way been overstrained by stress exceeding its limits of elasticity, 
it is hardened, and (in some cases at least) its physical properties 
go on slowly changing for days or even months. Instances of 
the hardening effect of permanent set occur when plates or bars 
are rolled cold, hammered cold, or bent cold, or when wire is 
drawn. When a hole is punched in a plate the material con- 
tiguous to the hole is severely distorted by shear, and is so much 
hardened in consequence that when a -strip containing the 
punched hole is broken by tensile stress the hardened portion, 
being unable to extend so much as the rest, receives an undue 
proportion of the stress, and the strip breaks with a smaller load 
than it would have borne had the stress been uniformly dbtri- 
buted. This bad effect of punching is especially noticeable in 
thick plates of mild steel. It disappears when a narrow ring of 
material surrounding the hole is removed by means of a rimer, 
so that the material that is left is homogeneous. Another 
remarkable instance of the same kind of action is seen when a 
mild-stccl plate which is to be tested by bending has a piece cut 
from its edge by a shearing machine. The result of the shear 
is tliat the metal close to the edge is hardened, and, when the 
plate is bent, this part, being unable to stretch like the rest, 
starts a crack or tear which quickly spreads across the plate on 
account of the fact that in the metal at the end of the crack there 
is an enormously high local intensity of stress. By the simple 
expedient of planing off the hardened edge before bending the 
plate homogeneity is restored, and the plate will then bend 
without damage. 

Annealing , — The hardening effect of overstrain is removed 
by the process of annealing, that is, by heatii^ to redness and 
cooling slowly. In the ordinary process of rolling plates or bars 
of iron or mild steel the metal leaves the rolls at so high a tem- 
perature that it is virtually annealed, or pretty nearly so. The 
case is different with plates and bars that are rolled cold : they, 
like wire supplied in the hard-drawn state (that is, without being 
annealed after it leaves the draw-plate), exhibit the higher 
strength and greatly reduced plasticity which result from 
permanent set. 

Extensometers , — Much attention has been paid to the design 
of extensometers, or apparatus for observing the smaU deforma- 
tion which a test-piece in tension or compression undergoes 
before its limit of elasticity is reached* Such observations afford 
the most direct means of measuring the tnodulus of longitwfinal 
elasticity of the material, and they serve also to determine the 
limits within which the material is elastic. In such a material 


' J. A. Ewing, Proc. Roy. Soc. (June, 1880). 


as wrought iron the elastic extension is only about nr^ir of the 
length for each ton per square inch of load, and the whole amount 
up to the el^tic limit is perhaps of the length; with a length 
of 8 in., which is usual in tensile tests, it is desirable to read the 
extension to, say, i*'- fl^® modulus of elasticity is to be 
found with fair accuracy, or if the limits of proportionality 
between strain to stress are under examination. Measurements 
taken between marks on one side of the bar only are liable to be 
affected by bending of the piece, and it is essential either to make 
independent measurements on both sides or to measure the dis- 
placement between two pieces which are attached to the bar 
in such a manner as to share equally the strain on both sides. 

In experiments carried out by Bauschinger, independent xneasure- 
m^ts of the strains on both sides of the bar were made by using 
mirror micrometers of the type illustrated diagrammatically in fig. 
15. Two clips a and b clasp the test-piece at the place between 



which the extension is to be measured. The clip b carries two small 
rollers which are free to rotate on centres fixed in the clip. 
These rollers press on two p^ne strips c» attached to the other 
clip. When the specimen is stretched the rollers consequently 
1 urn through angles proportional to the strain, and the amount of 
turning is read by means of small mirrors g, and g«, fixed to the rollers, 
which reflect the divi.sions of a fixed scale / into the reading telescopes 
c, e,^. In Martens's extensometer each of the rollers is replaced by 
a rhombic piece of steel with sharp edges, one of which bears against 
the test -piece, while the other rests in a groove formed in the spring 
projecting parallel to the test-piece from tlic distant clip. Much 
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excellent work has been done by extensometers of this class, but in 

E oint of convenience of manipulation it is of great advantage to 
ave the apparatus self-contained. J. A. Ewing has introduced a 
microscope extensometer of the 
self-contained type which is shown 
in fig. 16; its action wdl be seen 
by reference to the diagram fig. 17. 

Two clipe 3 and Q are secured on the 
bar, each by means of a pair of 
opposed set-sefews. Between the 
two is a rod B' which is hinged 
to B and has a blunt pointed up- 
per end which makes a ball-and- 
socket joint with C at P. Another 
bar R hangs from C, and carries a 
mark which is read by a microscope 
attached to B. Hence, whan mo 
^cimen stretches, the length of 
B' being fixed, the bar R is pUlled 
up reilatively to the itjjcroscope, 
and the amount of the movement 
is measured by a mierdmeter scale 
in the eyepiece. A screw at P serves to bring the mark on R into 


A 


M 


Fig. 17. 
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the field of view, and also to calibrate the readings of the micro- 
meter scale. The scale allows readings to betaken to 
by estimating tenths of the actual divisions. The arms CP and CQ 
are equal, and hence the movement of Q represents twice the 
extension df the bar under test. In another form of the instru- 
ment ad^ted to measure the elastic compression of short blocks 
Ihe arm CfQ is four times the length of CP. and consequently there 
i.s a mechanical magnification of five besides the magnification 
afforded by ihe microscope. 

When the behaviour of specimen.*? of iron, steel, or other 
materials possessing plasticity is watched by means of a sensitive 
extensometer during the progress of a tensile test, it is in general 
observed that a very close proportionality between the load 
and the extension holds during the first stages of the loading, 
and that during these stages there is little or no “ creeping ” 
or supplementary extension when any particular load is left 
in action for a lung time. The strain is a linear function of 
the stress, almost cxiully, and disappears when the stress 
is removed. In other words, the material obey.i Hooke’s law. 
This is the stage of approximately perfect elasticity, and 
the elastic limit is the point, rather vaguely defined by 
observations of the strain, at which a tendency to creep 
is first seen, or a w'ant of proportionality between strain 
and stress. Creeping ” is usually the first indication that 
it has been reached. As the load is further augmented 
there is in general a clearly marked yield-point, at which a 
sudden large extension emsues. In metals which have been 
annealed or in any ivay brought into a condition which is 
independent of the effects of earlier applications of stress, this 
elastic stage is well marked, and the limit of elasticity is as a 
rule sharply defined. But if the metal has been previously 
overstrained, w’ithout having had its elasticity restored by 
annealing or other appropriate treatment, a very different 



behaviour is exhibited. The yield-point may be raised, as, for 
instance, in wire which has been hardened by stretching, but the 
elasticity is much impaired, and it is only within very narrow 
limits, if at all, that proportionality between stress and strain 
is found. Subsequent prolonged rest gradually restores the 
elasticity, and after a sufficient number of weeks or months the 
metal is found to be elastic up to a point which may be much 
higher than the original elastic limit.^ It has been shovim by 

^ See experiments by Johann Bauschinger, MUt, ausdem mech-tech. 
Lab, in Miinchen (iSlfo), and by the writer, Proc. Roy. Soc. {1895) 
vol. xlviii. A summary of Bauschin^^r's conclusions will be 
found in Martens's book, cited above, and in Unwin's Testing of 
Materials. 


J. Muir 2 that tHb rate at which this recovery of elasticity occurs 
depends on the temperature at w^hich the piece is kept, and that 
complete recovery may be produced in iron or steel by exposure 
of the overstrained specimen for a few minutes to the tempera- 
ture of boiling water. Figs. 18 and 1 9 illustrate in^iresting points 
in Muir’s experiments. In those figures the geometrichl device 
is adopted of shearing back the curves which show extension 
in relation to load by reducing each of the observed extensions 
by an amount proportional to the load, namely, by one unit of 
extension for each 4 tons per square inch of load. The effect is 
to contract the width of the diagrams, and to make any want V)f 
straiglitness in the curves more evident than it would otherwise 
be. To escape confusion, curves showing successive operations 
are drawn from separate origins. In the experiment of figs. 18 
and 19 the material under test was a medium steel, containing 
about 0 4 % of carbon, which when tested in the usual w'ay 
show'ed a breaking strength of 39 tons per square inch with 
a well-marked elastic limit at about 22 tons. In fig. 18 
the line A relates to a test of this material in its primitive 
condition; the loading wus raised to 35 tons so as to produce 
a condition of severe overstrain. The load was then removed, 
and in a few minutes it was reapplied. The line B exhibits 
the effect of this application. Its curved form shows plainly 
that all approach to perfect elasticity has disappeared, as 
a consequence of the overstraining. There is now no ela.stic 
limit, no range of stress within which Hooke’s law applies. 
With the lapse of time the curve gradually recovers its straight- 
ness, and the material, if kept at ordinary atmospheric tempera- 
ture, would show almost complete recovery in a month or two. 
But in this instance the recovery w'as hastened by immersing 
the piece for four minutes in boiling whaler, and line C shows that 
this treatment restored practically perfect elasticity up to a limit 
as high as the load by which the previous overstraining hud been 
effected. The loading in C w^as continued past a new yield-point ; 
this made the elasticity again disappear, but it was restored 
in the same w'ay as before, namely, by a few minutes’ exposure 
to 100” C., and the line I) shows the final test, in which the elastic 
limit has been raised in this manner to 45 tons. Other tests have 
shown that a temperature of even 50° t. has a considerable in- 
fluence in hastening the recovery of elasticity after overstrain. 

In the non-elastic condition which follows immediately on 
overstrain the metal shows much hysteresis in the relation of 



strain to stress during any cyclic repetition of a process of load- 
ing. This is illustrated in fig. 19, where jthe arrows indicate the 
sequence of the operations. 

When a piece of iron or steel which has been overstrained 
in tension is submitted to compression, it shows, as might 
* Muir, " On the Recovery of Iron from Overstrain, " Phil. Trans. 
(1900) A, vol. 193. 
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be expected, no approach to conformity with Hooke’s law 
until recovery has been brought about either by prolonged 
rest at ordinary temperature- or by exposure for a short time to 
some higher temperature. After recovery has taken place the 
elastic limit in compression is found to have been lowered; 
that is to* say, it occurs at a lower load than in a normal piece 
of the same metal. But it appears from Muir’s experiments that 
the amount of this lowering is not at all equal to the amount 
by which the clastic limit has been raised in tension. In other 
words, the general effect of hardening by overstrain, followed 
by*recovery of elasticity, is to widen the range within which a 
practically complete proportionality between strain and stress 
holds good. 

Coniractiofi of Section at Rupture.-- extension which occurs 
when a bar of uniform section is pulled is at first general, and 
is distributed with some approach to uniformity over the length 
cf the bar. liefore the bar breaks, liowevcr, a large additional 
iu’umnt of local extension occurs at and near the place of rupture. 
The material flows in that neighbourhood much more than in 
other parts of the bar, and the section is much more contracted 
there tlian elsewhere. The contraction of area at fracture is 
frequently stated us one of the results of a test, and is a useful 



Fig. 20. 

index to the quality of materials. If a flaw is present .sufficient 
to determine the section at which rupture shall occur the con- 
traction of area will in general be distinctly diminished as com- 
pared with the contraction in a specimen free from flaws, although 
little reduction may be noted in the total extension of the piece. 
Ixical extension and contraction of area are almost absent in 
cast iron and hard steel; on the other hand, they are specially 
prominent in wrought iron, mild steel and other metals that 
combine plasticity with high tensile strength. An example is 
shown in fig. 20, which is copied from a photograph of a broken 
test-piece of Whitworth mild fluid-compressed steel. The piece 
was of uniform diameter before the test. 

Experiments with lung rods show that the general extension 
which occurs in parts of the bar not near the break is somewhat 
irregular; ^ it exhibits here and there incipient local stretching, 
which has stopped without leading to rupture. This is, of course, 
due in the first instance to want of homogeneity. It may be 
supposed that when local stretching begins at any point in the 
earlier stages of the test it is checked by the hardening effect of 
the strain, until, finall)^, under greater load, a stage is reached 
in which the extension at one place goes on so fast that the 
hardening effect cannot keep pace with the increase in intensity 
of stress which results from diminution of area; the local 
extension is then unstable, and rupture ensues. Even at this 
stage u pause in the loading, and an interval of relief from 
stress, may harden the locally stretched part enough to make 
rupture occur somewhere else when the loading is continued. 

Influence of Local Stretching on Total Elongation. — Local 
stretching causes the percentage of elongation which a test- 
piece exhibits before rupture (an important quantity in engineers’ 
specifications) to vary greatly with the length and section of the 
piece tested. It is very usual to specify the length which is to 
exhibit an assigned percenUge of elongation. This, however, 
is not enough; the percentage obviously depends on the rdation 
of the transverse dimensions to the length. A fine wire 8 in. long 
will stretch little more in proportion to its length than a very 
long wire of the same quality. An 8 -in. bar, say i ki. in 
diameter, will show something like twice as much the percentage 
of elongation as a very long rod. The experiments of Barba ^ 
show that, in material of uniform quality, the percentage of 

1 See Kirkaldy's Experiments on Fagersta Steel (London, 1873). 

* MSm. de la soc. des ing. civ. (1880) ; see also a paper by W. 
Hackney, " On the Adoption of Standard Forms of TestiPieceB,’* 
Proc, Inst. Civ. Eng. (1884). 


t 


extension is constant for test-pieces of similar form, that is to 
say, for pieces of various size in which the transverse dimensions 
are varied in the same proportion as the length. It is to be 
regretted that in ordinary testing it is not practicable ta reduce 
the pieces to a standard form with one proportion of transverse 
dimensions to length, since tests in which the relation of length 
to cross-section differ give results which are incapable of direct 
comparison with one another. 

Influence on S rength. — The form chosen for test-pieces in 
tension tests affects not only the extension but also the ultimate 
strength. In the first place, if there is a sudden or rapid change 
in the area of cross-section at any part of the length under tension 
(as at AB, fig. 21), the stress will not be uniformly 
distributed there. The intensity will be greatest 
at the edges A and B, and the piece will, in con- 
sequence, pass its clastic limit at a less value of the 
total load tlmn would be the case if the change from 
the larger to the smaller section were gradual. Ill 
a non-ductile material rupture will for the same 
reason take place at AB, with a less total load than 
would otherwise be borne. On the other hand, 
UJ with a sufficiently ductile material, although the 
section AB is the first to be permanently deformed, 
iG. 21. rupture will preferably take place at some section 
not near AB, because at and near AB the contraction of 
sectional area which precedes rupture is partly prevented by 
the presence of the projecting portions C and D. Hence, too, 
with a ductile material samples such as those of fig. 22, in 



which the part of smallest section between the shoulders or 
enlarged ends of the piece is short, will break with a greater 
load than could be borne by long uniform rods of the same 
section. In good wrought iron and mild steel the flow of metal 
preceding rupture and causing local contraction of section 
extends over a length six or eight times the width of the piece; 
and, if the length throughout which the section is uniform be 
materially less than this, the process of flow will be rendered 
more difficult and the breaking load of the sample will be 
raised.^ 

These considerations have, of course, a wider application 
than to the mere interpretation of special tests. An important 
practical case is that of riveted joints, in which the metal left 
between the rivet holes is subjected to tensile stress. It is found 
to bear, per square inch, a greater pull than would be borne by 
a strip of the same plate if the strip were tested in the usual 
way with uniform section throughout a length great enough to 
allow complete freedom of local flow.^ 

Fracture by Tetision.’-Axi tension tests rupture may occur by 
direct s^aration over a surface which is nearly plane and normal 
to the line of stress. This is not uncommon in hard steel and 
other comparatively non-ductile materials. But in ductile 
materials under tension the piece generally gives way by shearing 
on an inclined surface. often the effect is a more or less 
perfect ring-shaped crater on one side of the break and a 
truncated cone on the other. 

• The greater strength of nicked or grooved specimens seems to 
have been first remarked by Kirkaldy {Experiments on Wrou^t Iron 
and Steel, p. 74, also Experiments on Fagersta Sieel, p. 27). . See also 
a paper by £, Shards, on tests of mild steel, Journ.. Iron and Steel 
Inst. (1882),. 

* See Kennedy's ** Reports on Ri vetted Joints,** Proc. Inst. Meek. 
Eng. (i 88t-t 885) . In the ^se of mild-steel plates a drilled strip may 
have as much as 12 % more tensile strength per square inch than an 
undtilled strip. Wi&punched holes, on the other hand, the remain- 
ing metal is much weakened, for the reason referred to in the tent. 
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Fracture by Compression . — In compression tests of a plastic 
material, such as mild steely a process of flow may go on without 

limit ; the piece (which must of course 

I j be short, to avoid buckling) shortens 

I I and bulges out in the form of a cask. 

I j This is illustrated by fig. 23 (from 

‘ ’ one of Sir W. Fairbairn’s experi- 

ments), which shows the compres- 
sion of a round block of steel (the 
original height and diameter of which 
are shown by the dotted lines) by a 
load equal to 100 tons per sq. in. of 
original sectional area. The surface over which the stress is 
distributed becomes enlarged, and the total load must be 
increased in a correspcoidmg degree to maintain the process 
of flow.i The bulging often produces longitudinal cracks, 
as in the fi^re, especially when the material is fibrous as 
well as plastic (as in the case of wrought iron). A brittle 
material, such as cast iron, brick or stone, yields by shearing 
on inclined planes as in figs. 24 and 25, which are taken from 


Fig. 24. Fig. 25. 

Hodgkinson’s experiments on cast iron.* The simplest fracture 
of this kind is exemplified by fig. 24, where a single surface 
(approximately a plane) of shear divides the compressed block 
into two wedges. With cast iron the slope of the plane is such 
that this simplest mode of fracture can take pkee only if the 
height of the block is not less than about the width of the base. 
When the height is less the action is more complex. Shearing 
must then take place over more than one plane, as in fig. 25, so 
that cones or wedges are formed by which the surrounding 
portions of the block are split off. The stress required to 
crush the block is consequently greater than if the height were 
sufficient for shearing in a single plane. 

Plane of Shear, — The inclination of the surfaces of shear, when 
fracture takes place by shearing under a simple stress of pull or 
push, is a matter of much interest, throwing some light on the 
question of how the resistance which a material exerts to stress 
of one kind is affected by the presence of .stress of another kind — 
a question scarcely touched by direct experiment. At the shorn 
surface there is, in the case of tension tests, a normal pull as well 
as a shearing stress, and in the case of compression tests a normal 
push as weU as shearing stress. If this normal component were 
absent the material (assumipg it to be isotropic) would shear 
in the surface of greatest shearing stress, which, as has already 
been shown, is a surface inclined at 45“ to the axis. In fact, 
however, it does not shear on this surface. Hodgkinson's 
experiments on the compression of cast iron give surfaces of 
shear whose normal is inclined at , about 55'’ to the axis of stress, 
and Kirkajdy’s, on the tension of steel, show that when rupture 
of a rod under tension takes place by shear the normal to the 
surface is inclined at about 25° to the axis. These results show 
that normal pull diminishes resistance to shearing and normal 
push inci^eases resistance to shearing. In the case of cast iron 
under compression, th^ material prefers to shear on a section 
^ For exampleA, «eo Fairbairn's expenmenis on steel, Brit, Assoc, 
Rejp. fi567). . . * 

* Report, of ike Rogfoil Commissioners on the ApplicatioH of Iron to 
RailwiyBtmetnres (1S49); see also Brit. Assoc. Rep. (1B37}. 


where the intensity of shearing stress is only 0*94 of its value on 
the surface of maximum shearing stress (inclined at 45°), but 
where the normal push is reduced to o-66 of the value which it 
has on the surface of maximum shearing stress. 

Liiders^s Lines . — It is interesting to refer in this connexion to 
the phenomenon observed in 1859 by W. Liiders ® of Magdeburg 
and afterwards studied more fully by L. Hartmann.*^ When a 
bar of plastic metal such as mild steel, preferably flat and with a 
polished surface, is extended a little beyond its elastic limit, 
markings appear on the surface in the form of narrow bands 
running transversely across it. These bands are regions witfiin 
which a shearing deformation has taken place, resulting from 
the tension, as has been explained with reference to fig. i, and 
they are distinguished from the remainder of the bar because in 
the early stages of plastic strain the yielding is local. For the 
reason that has just been explained in speaking of surfaces of 
rupture, Liiders’s lines in a rod strained by direct pull are found 
to be inclined, not at 45°, but at an angle more nearly normal to 
the axis of pull (making about 65® with it). Their inclination 
shows that the metal prefers to elongate by shearing on a section 
where pf the shearing stress is not at its maximum, because p,, 
the normal component — which is a pull — is greater there, and 
this can only mean that the presence of a normal component 
of the nature of a pull at any section reduces the resistance to 
yielding under the shearing stress which acts at that section, 
while similarly the presence of a normal component of the 
nature of a push increases the resistance to shear. 

Yielding under Compound Stress . — A question of much 
theoretical interest and also of some practical importance is, 
what determines the yielding of a piece when it is subjected not 
to a simple pull or push alone but to a stress combined of two or 
of three principal stresses ? According to one view, which in the 
absence of experimental data appears to have been taken by 
W. J. M. Rankine, the material yields when the greatest principal 
stress reaches a certain limit, irrespective of the existence of the 
other principal stresses. According to another view (Barr6 de 
Saint-Venant), it yields when the maximum strain reaches a 
certain limit, and as the strain depends in part on each of the 
three principal stresses this gives a different criterion. Neither 
the maximum stress theory nor the maximum strain theory can be 
regarded as satisfactory, and probably a much sounder view is 
that the material yields when the greatest shearing stress reaches 
a certain limit. Even this, however, requires some qualification 
in the light of what has just been said about the inclination of 
surfaces of shear and Liiders’s lines, for it is clear from these 
experimental indications tliat resistance to shear is affected by 
the presence of normal stress on the plane of shear, and conse- 
quently a theory which takes account of shearing stress only as 
the criterion of yielding cannot be completely correct. Accord- 
ing to the greatest shearii^ stress theory the yielding under 
compound stress depends directly on the difference between the 
greatest and least principal stress. In such cases of compound 
stress as have to be dealt with in engineering design this furnishes 
a criterion which though imperfect is certainly to be preferred 
to the criterion furnished by calculating the greatest principal 
stress. 

Experiments on Compound Stress.— In experiments carried 
out by J. J. Guest {Phil. Afag., 1900, vol. 50) the action of 
combined stresses in causing yielding was investigated by sub- 
jecting thin tubes to (i) tension alone, (2) tension and torque, 
(3) tension and internal (fluid) pressure, and (4) torque and 
internal pressure, while measurements wore made of the axial 
strain and the twist so as to detect the first failure of elasticity. 
The general result of the experiments, so far as they went, was to 
support the view that yielding depends primarily on the greatest 
shearing stress, that is to say, on the difference between the 
greatest and least principal stresses. 

Fatigue of Metals . matter of great practical as wdl as 
scientific mterest is the destructive action which materials 

» DiHgler*s PolyUch, Joupi. p. 18. ,1 

* Bulletin de la sociiti d‘ encouragement {1896 and x8 37)., , 



Fig. 23. 
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may su^ar tl^ough repeated changes in their stafe of stress. It 
appears that in some if not in all materials a limited amount of 
stress-variationmay.be repeated time after time without appre- 
ciable deterioration in the strength of the piece; in the balance- 
spring of a watch, for instance, teasion and compression succeed 
each othe^ some 150 millions of times in a year, and the spring 
works for years without apparent injury. In such cases the 
stresses lie well within the elastic limits. On the other hand, 
the toughest bar breaks after a small number of bendings to and 
fro, when these pass the elastic limits, although the stress may 
ha\^ a value greatly short of the normal ultimate strength. A 
laborious research by A. Wohler,^ extending over twelve years, 
gave much important information regarding the effects on iron 
and steel of very numerous repeated alternations of stress from 
positive to negative, or between a higher and a lower value with- 
out change of sign. By means of ingeniously-contrived machines 
he submitted test-pieces to direct pull, alternated with complete 
or partial relaxation from pull, to repeated bending in one 
direction and also in opposite directions, and to repeated twisting 
towards one side and towards opposite sides. The results show 
that a stress greatly less than the ultimate strength (as tested in 
the usual way by a single application of load continued to 
rupture) is sufficient to break a piece ii it be often enough re- 
moved and restored, or even altqj^ated with a less stress of the 
same kind. In that case, however, the variation of stress being 
less, the number of repetitions required to produce rupture is 
greater. In general, the number of repetitions required to 
produce rupture is increased by reducing the range through 
which the stress is varied, or by lowering the upper limit of that 
range. If the greatest stress be chosen small enough, it may be 
reduced, removed, or even reversed many million times without 
destroying the piece. Wohler’s results are best shown by quoting 
a few figures selected from his experiments. The stresses are 
stated in centners per square zoll ; - in the case of bars subjected 
to bending they refer to the top and bottom sides, which are tlie 
most stressed parts of the bar. 

L Iron bar in direct tension : — 


StrcML 
Max. Min. 
480 o 
440 o 
400 n 
3 ^ o 


iN umber of Applications^ 
causing Rupture. 

8tx> 

106, 

340. 

480,85a 




Strea*. 
Max. Min. 
52c o 


440 300 

440 340 


Number of Applications 
causing Rupture. 

10, 141, 645 


3 1373.49^ . 

Not broken with 4 milhonii. 


II. Iron bar bent by transverse load : — 


Stress. 
Max. Min. 
550 o 

500 o 

450 o 


NumW of Bendings 
causing Rupture. 
*69,750 
430,000 
481,950 


Stress. 
Max. Min. 
400 o 
350 o 

3CXI o 


Number of Hendini^ 
causing Rupture. 
1,330,000 

Not broken w'itl^^.fs'miUions. 


HI. Steel bar bent by transverse load ; — 


Strc.s.'s. 
Max. Min. 
900 o 

900 300 

000 300 


Number of Bendings 
cauidng Rupture. 
72,450 
8 t, 90 Q 
156,300 


Stress. Number of Bendings 

Max. Min. causing Rupture. 

9OCJ 400 335,^ 

900 500 764,900 — mean of two trials. 
900 600 Not nroken with 33I millions. 


IV. Iron bar bent by supporting at one end, the other end being 
loaded; alternations of stress from pull to push caused by rotating 
the bar : — 


Stress. 

Number of Rotations 

From + to — 

causing Rupture. 

320 

561430 

300 

03,000 

380 

«3iM5 

260 

479i49o 

340 

909,8*0 


Stress. N umber of RotatioiiH 

From + to causing Rumure. 

330 3,633,588 

aoo 4.9*7i99» 

tBo s^x66,T9i ^ 

160 Not broken with ijst millions. 


From these and other experiments Wfihler concluded that the 
wrought iron to which the tests refer could probably bear an 
indefinite number of stress changes between the limits stated (in 
round numbers) in the following table (the ultimate tensile 
strength was about i9i tons per square inch) 

Stress in Tons per Sq. In. 


From pull to push H- 7 to — 7 

FrOnn pull to no stress 13 to o 

From puU to less pull . . . 19 t o 


1 Die FisHgkei$s^Versuche mit Eisen und Stahl (Berlin, 1870), or 
ZeUsGhK., /«r Baowesen (1860-1870) • see also Bnfineering 
voi. xi. For early experiments by Fairbairn on the same subject^ 
see Phil. Trans. (1864). 

« Acedrding to Bauschlnger the centner per smiare roll in which 
Wfihler gives his results is equivalent to 6*837 Kilos per sq. cm,, 
or 0*0434 ton per sq. in, 


Hence it appears that the actual strength of this varies 

in a ratio which may be roughly given as 3 : 2 ; x in Uxe three 
cases of (a) steady pull, {b) pull alternating with no stress, ytry 
many times repeated, and (c) pull alternating with push, very 
many times repeated. For steel Wohler obtained results of a 
generally similar kind. His experiments were repeated by L. 
Spangenberg, who extended the inquiry to brass, gunsnetal and 
pho.splior-broiize.® A considerable amount of light has been 
thrown on the nature of fatigue in metals by miscroscopic 
investigations, which will be referred to presently- 

Resilience.’— k useful application of diagrams showing Uie 
relation of strain to stress is to deternune the amount of work 
done in straining a piece in any assigned way. The term 
“ resilience ” is conveniently used to specify the amount of work 
done when the strain just roaches the corresponding elastic limit. 
Thus a rod in simple tension or simple compression has a re- 
silience per unit of volume = /^/^E, where / is the greatest elastic^ 
pull or push. A blow whose energy exceeds the resilience" 
(reckoned for the kind of stress to which the blow gives rise) must 
in the most favourable case produce a permanent set; in less 
favourable cases local permanent set will be produced although 
the energ)'’ of the blow is less than the resilience, in consequence 
of the strain being unequally distributed. In a plastic material 
a strain exceeding the limit of elasticity absorbs a relatively 
large amount of energy, and generally increases the resilience 
for subsequent strains. Fracture under successive blows/ as in 
the testing of rails by placing them as beams on two supports, 
and allowing a weight to fall in the middle from a given height, 
results from the accumulated set which is brought about by 
the energy of each blow exceeding the resilience. ^ 

Internal Stress . — Professor James Thorason ^ pointed out that 
the effect of any externally applied load depends, to a very 
material extent, on whether there is or is not initial internal stress, 
or, in other words, whether the loaded piece is initially in what 
Profesksor Karl Pearson has called a state of ease. Internal stress 
existing without the application of force from without the piece 
must satisfy the condition that its resultant vanishes over any 
complete cross-section. It may exist in consequence of set 
caused by prevbusly applied forces (a case of which instances are 
giyen below), or in consequence of previous temperature changes, 
as in cast iron, which is thrown into a state of internal stress by 
unequally rapid cooling of the mass. Thus in (say) a spherical 
casting an outside shell solidifies first, and has become partially 
contracted by cooling by the time the inside has become solid. 
The inside then contracts, and its contraction is resisted by the 
shell, which is thereby compressed in a tangential direction, while 
the metal in the interior is pulled in tlie direction of the radius. 
Allusion has already been made to the fact, pointed out by 
J. Thomson, that the defect of elasticity under small loads wWch 
Hodgkinson discovered in cast iron is probably due to initial 
stress. In plastic metal a nearly complete state of ease is brought 
about by annealing; even annealed pieces, however, sometimes 
show, in the first toading, small defects of elasticity, which are 
probably due to initial stress, as they disappear when the load is 
reapplied. 

Microscopic Examination . — ^Of all recent aids to a knowledge 
of the structure of metals, of their behaviour under stress, and 
of the nature of plastic strain, perhaps the most important is 
microscopic examination. The microscopic study of metals was 
initiated by H. C. Sochy as early as 1864 (sec BriL Assoc. Rep, 

> Ueber das Verhalien der Metalh hei weidtrhcMen Anstrengungen 
(Berlin, 1875). For interesting notices of the fatigue of metals in 
railway axles, bridge ties, &c., and results of experiments showing 
reduced plasticity in fatigued metal, see Sir B. Baker's address to 
the Mechanical Section of the British Association (1885). In ius^y 
of the cases where the fatiguie of metals occurs in eagin^iing 
practice the phenomenon is complicated by the occurrence of blows 
, OP shocks vmose energy is absorbed in producing strains often 
exceeding the elastic Imuts, sometimes of a very loeal character in 
! consequence of the inestia of the etrained pieces- Such shejehantey 
! cause an accumulation of sqjt which finally leads to rqpturete OtvWay. 
‘ that Is not to be confused with ordinary fatfgue 6l strength. Ihe 
; effects 'of the accumulation may be removed ^ atmeOKiig. 

I * Camk andDub. Math. Joum. (Nov. 1848)^ 
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for that year). After a period of neglect, it has been pursued 
with much energy by a large number of observers, and has yielded 
results which are of fundamental importance in relation to the 
strength of materials. For the purpose of micrc'scopic examina- 
tion it is usually necessary to bring a small piece of the metal 
to a state of high surface polish, the final stage of which is per- 
formed by rubbing on a surface of wash-leather charged with a 
thin paste of rouge and water (see also Metallography). The 
specimen is then lightly etched in dilute acid or treated with a 
staining medium, such as liquorice or cocoa, to make the structure 
visible. When the surface is examined under a lens of suitable 
power it is seen to be made up of irregular areas with well-defined 
boundaries. The areas into which the surface is divided 
differ in apparent texture, and when illuminated obliquely it 
is found that some of them shine out brightly while others are 
dark; by changing the direction of the incident light other areas 
become bright and those previously bright become dark. These 
areas are the sections of crystalline grains which constitute the 
mass of the metal. Each grain is a crystal, the elementary 
portions of which are all oriented one way, but the orientation 
changes as we pass from grain to grain. The irregular boundaries 
are the chance surfaces in which one grain meets another during 
the progress of its crystalline growth. Etching a polished 
surface develops a multitude of facets which have the same 
orientation over any one grain, and therefore give it a uniform 
texture and a uniform brightness in reflecting light of any 
particular incidence. The size of the grains depends very much 
upon the previous thermal treatment to which the metal has been 
subjected. Sudden cooling from a high temperature tends to 
make thp grains small, slow cooling tends to keep them large; 
and protracted exposure to moderately high temperature has 
been observed in some cases to favour the growth of very large 
grains. 

When the metal is strained in any manner beyond its limit of 
elasticity the grains are found to have altered their shape, 
becoming lengthened in the direction in which stretch has 
occurred. Subsequent exposure to a temperature which is 
high enough to remove the mechanical hardness produced by 
overstraining is found to bring about a reconstruction of the 
grains; the original pattern is not reproduced, but the reformed 
grains show no direction of predominating length. Researches 
by J. A. Ewing and W. Rosen hain ('* The Crystalline Structure 
of Metals,^’ PhiU Trans. j 1900) showed tl at metals retain their 
crystalline character even when so severely strained as to exhibit 
qualities of plasticity which are at first sight inconsistent with 
the idea of crystalline structure. The manner in which a metal 
yields when the strain exceeds the elastic limit is by slips which 
occur in the cleavage or “ gliding ” planes of the individual 
crystals. These slips arc seen under the microscope as sharply 
defined lines which appear on the polished surface of each grain 
as soon as the yield-point in any proce: s of straining has been 
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Fig. 26. 


reached. Seen under normal ilumination the lines are dark; 
seen under oblique illumination they may be made to appear as 
bright lines on a , dark ground. The appearance of each line 
shows that it is a narrow step produced by the slipping of one 
part of the crystalline grain over another part. The diagram 
fig. a6 represents a section between twcfcontiguous surface grains, 
having cleavage or gliding planes as indicated by the dotted lines, 
AB being a part of the polished surface. When straining beyond 


the elastic limit takes place, as by a pull in the direction of the 
arrows, yielding occurs by finite amounts of slip at a limited 
number of places, as at a, b, r, d, e. This exposes short steps, 
which arc portions of cleavage surfaces, and which, when viewed 
under normally incident light, appear black because they return 
no light to the microscope. They consequently appear as dark 
lines or narrow bands extending over the polished surface in 
directions which depend on the intersection of that surface with 
the planes of slip. Many such lines appear as the process of 
straining goes on; they arc spaced at more or less regular inter- 
vals, anid in general three systems of them may be observed 
intersecting one another. With three independent sj'^stems of 
slips it is clear that the grain may take any shape in the process 
of straining; in many cases four .systems of slips are seen. In 
this way severe deformations occur without affecting the crystal- 
line character of the structure, although the shape of each crystal 
undergoes much change. A bar of iron which ha? been rolled 
cold from a large to a small section shows, when it is polished and 
etched, a structure in which each grain has all the characteristics 
of a crystal, although the grains have been distorted into forms 
very different from those which are found in bars which are 
rolled at a red heat or are annealed after rolling. It appears that 
the process of straining has occurred through movements which 
preserve the parallelism of all the portions of each individual 
grain so long as continuity of the parts of the grain is preserved. 
In many metals, however, a further effect of .severe strain is to 
develop twin crystals, and this implies a rotation of one group of 
elements through a definite angle with respect to the other 
elements of the same grain. Excessively severe straining, as, 
for instance, the squeezing of a block of lead into a thin flat 
plate, is found to produce a crystalline structure in which the 
grains have a greatly reduced size; the slips have in that case 
gone so far as to cause divisions and interpenetrations of the 
crystals. 

Growth of Crystals . — Microscopic examination further shows 
that after severe straining the structure of a metal is far from 
stable, a fact which connects itself with what is observed in re- 
spect to mechanical quality. In some metals at least, and notably 
in lead, severe straining is followed, even at atmospheric temper- 
atures, by a protracted crystalline growth which results in the 
formation of crystals which arc relatively very large. A piece 
of ordinary sheet lead shows tl e effects of this ^owth well; 
it will be found, when etched, to consist in general of crystals 
enormously larger than any that could have survived the process 
of manufacture by rolling. A similar growth may readily be 
traced from day to day or week to week in a piece of lead which is 
kept under observation after being severely strained. The process 
of growth is greatly accelerated by raising the temperature. 
That some process more or les.s analogous to this goes on in iron 
and steel during the change which occurs when elastic recovery 
takes place after overstraining may be conjectured, though 
there is as yet no direct evidence on the point. The growth of 
large crystals which is seen to occur in lead at very moderate 
temperatures has perhaps a more direct relation to the changes 
which occur in iron or steel at temperatures high enough to 
produce annealing. The structure of steel as exhibited by the 
microscope has received much attention, notably at the hands of 
F. Osmond and J. 0 . Arnold. Microscopic examination of the 
low or inedium carbon steel used for structural purposes shows it 
to consist of grains of iron (ferrite), interspersed with grains 
which have in general a laminated structure and are composed 
of ^tematc bands of two constituents, namely, iron and carbide 
of iron (FcgC). To these laminated grains the name of pearlite 
has been given. In steel such as is used for rails, containing about 
0-4 or ©’5 % of carbon, the grains of pearlite occupy about as 
large a volume of the specimen as the grains of unlaminated 
ferrite; but when the proportion of carbon is increased to about 
0*9 % the whole is a mass of pearlite having an exceedingly 
intimate mixture of the two constituents. This appears to be 
a eutectic alloy, and the same intimately blended structure is 
characteristic of eutectic alloys generally. Important variations 
in the visible structure result from quenching, aiinealmg, and 
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Other varieties of thermal treatment, as well as from the presence 
of other constituents in the steel, but to discuss these would be 
beyond the scope of the present article. 

In experiments by Ewing and J. C. W. Humfrey (“The 
Fracture of Metals under repeated Alternations of Stress,” Phil. 
Trans. f 1903) the microscope was employed to examine the 
process by which metals break through “ fatigue ” when sub- 
jected to repeated reversals of stress. The test-pieces were short 
rods overhanging from a revolving mandrel and loaded at the 
end so as to produce a bending moment. A part near the 
support, where the stresses due to bending were greatest, was 
polished beforehand for observation in the microscope. After a 
certain number of reversals the surface was examined, and the 
examination was repeated at inten^als as the process continued. 
The material was Swedish iron following Hooke’s law (in ten- 
sion) up to 13 tons per sq. in. and having a well-marked yield- 
point at 14* I tons per sq. in. It was found that the material 
suffered no damage from repeated reversals of a stress of 5 tons 
per sq. in., but that when the greatest stress was raised to 7 tons 
per sq. in. incipient signs of fatigue began to be apparent 
after many reversals, though the piece was still intact after 
the number of reversals had reached three millions. With a 
stress of 9 tons per sq. in., or more, repeated rever.sals brought 
about fracture. The first sign^ fatigue as detected in the 
microscope w'as that slip lines began to appear on one or more 
of the crystals in the region of greatest stress: as the process | 
went on these became more distinct and tended to broaden, 
and at length some of them developed into cracks which 
were identified as such because they did not disappear when 
the surface was repolished. Once a crack had formed it 
quickly spread, and finally the piece broke with a sharp 
fracture, showing practiciilly no plastic cliange of form before 
rupture. 

It may be concluded that under repeated alternations of 
stress fatigue, leading to fracture, is liable to occur if, and only 
if, the stress is such as to produce slips in some of the crystals : 
in other words if, and only if, the limit of elasticity is locally 
exceeded; but the limit for particular ciy^stals may be consider- 
ably lower than what is usually taken as the limit for the metal as 
a whole, 'fhe resistance to slip in any one crystal depends on 
three things: (i) the inherent strength of its own substance, 

(2) the amount of support it receives from its neighbours, and 

(3) the orientation of the crystal with rc.spect to the surfaces of 
maximum shearing stress. It may be inferred that even in the 
most homogeneous metal some crystals have a liability to develop 
slips more readily than others, and that it is with them we are 
concerned in dealing with the safe limits of alternating stress. 
The same considerations have a bearing on certain effects of heat 
treatment. It is well known that in steel which hsus been over- 
heated (by unnecessarily prolonged exposure to a high tempera- 
ture) a somewhat gross crystalline structure is developed, showing 
large ferrite areas not broken up by intermixture with pearlite. 
The resistance to slip in the large ferrite crystals is comparatively 
small, and hence the overheated metal has a low elastic limit and 
shows but little power of resisting alternating stress. By suitable 
heat treatment, on the other hand, it is possible to bring the 
metal mto a state in which the crystals are small and the 
ferrite and pearlite are so intimately hlendcd that there is 
much mutual support : the elastic limit is high and the me^ 
is well adapted to endure stresses which would otherwise 

cause fatigue. • . , . 

It may be. asked. How is the crystal constituted to admit of 
clastic and plastic strain ? How can slip take place without 
destroying the adhesion between the faces until that is destroyed 
by many back and forth rubbings at the surface of slip ? J. A. 
Ewing has endeavoured to picture a molecular constitution in 
which the molecules are assumed to possess polar quali^ along 
three axes, cmd to be free to turn except in so far as ^.ey are 
constrained by the mutual forces between the pole of each 
irolecule and those of its neighbours. This theory, which was 
developed by its author in bis presidential address to the 
engineering section of the British Association in 1906, accords 


well with many of the obscure phenomena of clastic and plastic 
strain, wi h what is known of fatigue, and with the loss of 
elasticity aher overstrain and its subsequent recovery. 

Influence of Foreign Matter.— -It is a well-known characteristic 
of metals that small quantities of foreign matter may produce an 
altogether disproportionately large influence on their mechanical 
and other properties. The effect of small quantities of carbon 
m iron, of nickel in iron, of aluminium in copper, are important 
practical instances where a highly beneficial effect, in respect of 
strength and ductility, is produced. The wide and varied range 
of qualities possessed in steel from pure iron at one end to tool 
steel at the other is due to quantities of carbon which lie, for the 
most part, under i %. The addition of about 3 or 4 % of nickel 
to mild steel has given an important new structural material 
possessing increased strength and a high elastic limit, and retain- 
ing ample capacity for plastic strain. The presence of manganese 
in small quantities is known to be an essential condition of. 
strength in mild steel. The addition of from to 3 % of 
chromium enables steel to acquire, under suitable heat treat- 
ment, the excessive hardness desirable in armour plate and 
armour-piercing shell. Small quantities of vanadium add^ 
to steel improve it sufficiently to be advantageous in certain 
applications where saving of weight is important, notably in 
steel for motor carriage engines, notwithstanding the extra 


co.st. 

Data as to Strength of Steel.— A few figures may he quoted as to 
the strength and plasticity of sled, some of which are taken from 
the reports of the Engineering Standards Committee (1906-1907) 
specifying tests to which the material should conform. 

Ordinary plates and bars* of mild steel for structural purposes 
(bridges, ships, &c.), containing as a rule not more than 2 % of 
carbon, have a tensile strength of 28 to 32 tons per sq. in., and an 
8-in. specimen with a cross-section of from £ to sq. in. should 
stretch at least 20 %. They should stand being bent cold through 
180“ on a radius if times the thickness of the specimen, the test- 
picce for bending being not less that in. wide. Rivet bars, of 
somewhat softer steel, have a tensile strength of 26 to 30 tons, with 
25 % of elongation on 8 in. Steel rails, containing 0-4 or 0 5 % of 
carbon, have a tensile strength of 38 to 48 tons and stretch 15% 
on a 2-in. length, the area of section of the test-piece being 
4 sq. in. Steel for axles has a tensile strength of 35 to 40 tons 
and stretches 23 to 30% on the 2-in. length. The elastic limit 
should be at least ‘50% of the breaking load. Steel for tires 
may in some cases have a tensile strength as high as 60 tons with 
about 8 to 10 % extension in 2 in. Steel castings commonly 
range in tensile strength from 26 to 35 tons, with about 15 % 
extension in 2 in. The strength of steel wire is considerably 
higher than that of bar or plates : 70 to 100 tons per sq. in. 
is not unusual, and in steel pianoforte wire it may be as high as 150 
tons per sq. in. , . -u 

Steel for guns, containing generally 0*3 to 0 4 % of carbon, has a 
tensile strength of 33 to 44 tons per sq. in., with at least 17 % 
extension in 2 in., the test-piece having the usual cross-section of 
4 sq. in. Nickel steel for guns, containing 0 4 % of carbon and 4 % 
nickel, has a strength of 45 to 55 tons and an extension ol at least 
16 % in 2 in. Much the same figures apply to nickel-chrome steel 
for the same purpose, with 1% of chromium, 4% of nickel and 0-3% 
of carbon. Flat specimens of .gun steel f in. wide and 0-375 in. 
thick stand bending cold through x 80“ on a radius of i i in . All these 
tests of gun steel are made after forging and after the norxnal heat 
treatment, which consists first of oil-hardening by plunging* the 
steel at a temperature not lower than 1500® F. into a oath of oil, 
and then tempering by reheating to a temperature genenilly about 
900® to 1000® F. Tills heat treatment brings the motal into a con- 
dition in which the granular structure is minute and the constituents 
arc very thoroughly intermixed, with the result of giving a high 
elastic limit. Tests made on gun steel containing about 0-35% of 
carbon show that the yield-point occurred at 18 toxis per sq. m. 
before the heat treatment, and at 25 tons aftw it, the ^tensira 
remaining practically unchanged at 30 % in 2 in. In 
the vicld-point is initially higher, but in it too the heat tre^ment 
effects a considerable improvement in this respect without reduemg 


he extension. - , , ... . 

It is remarkable that though the strength of wrought iron and 
itecl may range from 20 tons per sq. in., or even less, up to x jo 
:on8. the moduli which measure its elastic quality are nearly the 
lame in all grades. Yofihg^A fiiodoltis ranges from i^t 12 500 
Lo 14,000 tons per sq. in., and the modulus of rigioity C from 
5000 to 5700 tons per sq. in. ^ ^ t 

Graphic Representation of Distributed Stress.— %ipas:t ad^ts of 
10 more than a short and elementary account of some of the more 
limple straining actions that occur in macliines and engmeenng 
itnictures. 
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Fig. 28, 


The stress which acts on any plane surface AB (iiR. 27). such as 
an imaginary cross-section of a strained piece, may be represented 
by a figure form^ by setting up ordinates 
Aa, Bb, &c., from points on tne surface, 
the length of these being made proportional 
to the intensity of stress at each point. 
This gives an ideal solid, which may be 
called the stress figure, whose height shows 
the distribution of stress over the surface 
which forms its base. A line drawn from 
g, the centre of gravity of the stress figure, 
parallel to the ordinates Aa, &c., determines 
the point c, which is called the centre of 
stress, and is the point through which 
the resultant of the distributed stress 
acts. In the case of a uniformly distributed stro.s8, ab is a plane 
surface parallel to A13, and c is tlie centre of gravity of the surface 
AB. When a bar is subjected to simple pull applied axially — that 
is to say, so that the resultant stress jiasses through the centre of 
gravity of every cross-section— the stress may be taken as (sensibly) 

. uniformly distributed over any section not near a place where the 
form of the cross-section changes, provided the bar is homogeneous 
in respect of elastic quality and is initially in a state of case and the 
stress is witliin the limits of elasticity. 

Uniformly Varying Stress . — TTniformly varying stress is illustrated 
by fig. 28. It occurs (in each case for stresses within the elastic 

, limit) in a bent beam, in 
^ a tie subjected to non- 
axial pull, and in a long 
strut or column where 
buckling makes the stress 
become non • axial. In 
uniformly varying stress 
the intensity p at any 
point P is proportional 
to the distance of P from 
a line MN, called the 
neutral axis, which lies in the plane of the stressed surface and 
at right angles to the direction A13, which is assumed to be tliat in 
which the mtensity of stress varies most rapidly. There is no 
variation of stress along lines parallel to MN. If MN passes 

through C. the centre of 
\p gravity of the surface, as 
' * in fig. 29, it may easily be 
shown that the total pull 
stress on one side of the 
neutral axis is equal to 
the total push stress on 
the other side, whatever 
be the form of the surface AB. The resultant of the whole stress 
on AB is in that case a couple, whose moment may be found as 
follows. Let tfS be an indefinitely small part of the surface at a 
distance x from the neutral axis through C, and let p be the 

intensity of stress on <fS. The 
moment of the stress on dS is 
xpdS. But p == pyxjx^ = p^fx^ 
(see fig. 29). The whole moment 
of the stress on AB is » 

« p^lfxy or 

where 1 is the moment of inertia 
of the aurfaco AB about the neutral 
axis through C. 

A stress such as that shown in 
fig. 28 or fig. 30 may be regarded 
as a uniformly distributed stress 
of intensity ^0 (which is the in- 
tensity at the centre of gravity of 
the surface C) and a stress of the 
kind shown in fig. 29. The resul- 
tant is PqS, where S is the 
whole area of the surface, and it 
acts at a distance CD from C such that the moment . CD « 
« (Pi + Hence p^ = p^ii -p xfi , CD/I), and 

Pi^Pn{i-x,S,CDfL). 

Simple bending occurs when a beam is in equilibrium under equal 
and' opposite couples in the plane of the beam. Thus if a beam (fig. 
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at its ends, be loaded at two points so tiiat Wjl^ » 
2^2> the portion of the beam lying between Wj and is subjected 



Fig. 32. 


to a simple bending stress. On any section AB the only stress 
consists of puli and push, and has for its resultant a couple whose 
moment M — Wj/, =- Wg/g. This is called the bending moment at 
the section. If the stress be within the elastic limits it will be 
distributed as in fig. 32, with the neutral axis at 
the centre of gravity of the section. The greatest 
intensities of push and of pull, at the top and 
bottom edge respectively, are = Myj^ and 
p^ — Myg/T, and the intensity at any point at a 
distance y above or below Cis p ‘^ My/I. 

Bending beyond Elastic Limits . — Let the bend- 
ing moment now be increased; non-elastic strain 
will begin as soon as either p^ or />g exceeds the 
corresi)bnding limit of elasticity, and the distribu- 
tion of stress will be changed in consequence of 
the fact that the outer layers of the beam arc 
taking set while the inner layers are still following 
Hooke’s law. As a .simple instance we may 
consider the case of a material strictly elastic up 
to a certain stress, and then so plastic that a 
relatively very large amount of strain is produced 
witliout further change of sti’ess, a case not very far from being realized 
by soft wrought iron and mild steel. The diagram of stress will now 
take the form sketched 
in fig. 33. If the elastic 
limit is (say) less for 
compression than for 
tension, the diagram will 
be as in fig. 34, with the 
neutral axis shifted to- 
wards the tension side. 

When the beam is re- 
lieved from external load 
it will be left in a state 
of internal stress, repre- 
sented, for the case of 
ftp- 3.1» by the dotted 
lines in that figure. 

In consequence of the 
action wliich has been 
illustrated by these figures, the moment required to break the beam 
cannot be calculated by taking for / the value of the ultimate 
tensile or compressive strength of the material in the formula 
M /I/y, because the distribution of stress which is assumed to 
exist in finding this relation ceases as soon as over.straining begins. 

Strain produced by Bending , — The strain produced by bending 
stress in a bar or beam is, as regards any imaginary filament taken 
along the length of the piece, sensibly the same as if { 

that filament were directly pulled or compressed by ;• 

itself. The resulting deformation of the piece consists, • 1 
in the first place and chiefly, of curvature in the i j 

direction of the length, due to the longitudinal extension * « 

and compression of tlic filaments, and, in the second ' • . 

jilacc, of transverse flexure, due to the lateral com- «* • 

pression and extension which go along with the / 

longitudinal extension and compression. Let l^ (fig. 35) ; \ 

bo a short portion of the length of a beam strained | ; 

by a boniiing moment M (witliin the limits of 1*. 1 

elasticity) . The beam , which we assume to be originally 
straight, bends in the direction of its length to a curve 
of radius R, such that R// =* y,/B/, 6/ being the change 
of I by extension or compression at a disfknco y. from 
the neutral axis. But 8/ — IpJK, and pj Myi/I. 

Hence R — EI/M. The transverse flexure is not, in 
general, of practical importance. The centre of curva- 
ture for it IS on the opposite side from tlie centre for 
loi^tudinal flexure, and the radiu.s is Her, whore 0 is the 
ratio of longitudinal extension to lateral contraction 
under simple pull. 

Ordinary Bending of Beams. •— Bending combined 
with shearing is the mode of stress to which beams are 
ordinarily subject, the loads, or externally applied 
forces, being applied at right angles to the diroctian 
of the length. Let HK (fig. 36) be any cross-section of a beam 
in equilibrium. The portion B of the beam, which lies on one 
side of HK, is in equilibrium under the joint action of the external 
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forces Fj, Fg, Fg, Ac., and the forces which the other 
exerts on B in consequence of the state of ^ess at HK. 1 


portion A 
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Fa, &C., may be refeired to HK by intrododilg couples whose 
xnomexits ore F^x>^, F^, Fa^r^, i&c. Hence the stress at HK must 
equilibrate, iirat, a couple whose moment is HFx, and, second, a 
force whose value is SF, which tends to shear B from A. In these 
Summations regard must of course be had to the sign of each force; 
in tile diagram sign of F4 is opposite to the ngn ci Fj, F^ and Fg. 
Thus the stress at HK may be regarded as that due to a bending 
moment M equal to the sum of the moments about the section of 
the externally applied forces on one side of the section {iFx) , and 
a shearing force equal to the sum of the forces about one side of 
the section (SF). It is a matter of convenience only wliether the 
forces on B or on A be taken in reckoning the bending moment and 
the^ sheari ng force. The bending moment causes a uniformly varying 
normal stress on HK of the kind already discussed; the shearing 
force causes a shearing stress in the plane of the soction, the distribu* 
tion of which will be investigated later. This shearing stress in 
the plane of the section is necessarily accompanied by an equal 
intensity of shearing stress in horizontal planes parallel to the length 
of the beam. 

The stress due to the bending moment, consi.sting of longitudin^ 
push in filaments above the neutral axis and longitudinal pull in 
filaments below the neutral axis, is the thing chiefly to be considered 
in practical problems relating to the strength of beams. The general 
formula ^ Myjl becomes, for a beam of rectangular section of 
breadth b and depth h, pi «= ^ 6M/SA, S being the area of 

section. For a beam of circular section it becomes Pi = 32M/»A* « 
8M/SA. The material of a beam is disposed to the greatest advantage 
as regards resistance to bending when the form is that of a pair of 
flanges or booms at top and bottom, held apart by a thin but stiff 
web or by cross-bracing, as in I be^s and braced trusses. In such 
cases sensibly the wliole bending moment is taken by the flanges; 
the intensity of stress over the section of each flange is very nearly 
uniform, and the areas of section of the tension and compression 
flanges (S, and Sg respectively) should be proportioned to tne value 
of the ultimate .strengths in tension and compression ft and /e, so 
tloat S,// = S^/,. Thus for cast-iron beams Hodgkinson recom- 
mended that the tension flange should have six times the sectional 
area of the compression flange. The intensity of longitudinal stress 
ontiie two flanges of an I beam is approximately M/SjA and 
h being the depth from centre to centre of the flanges. 

Diagrams of Bending Moment and Shearing Force , — ^In the ex- 
amination of loaded beams it is convenient to represent grapliically 
the bending moment and the shearing force at various sections by 
setting up ordinates to represent the values of thesse quantities, and 
so drawing curves of benciing moment and sliearing force. 

The area enclosed by the curve of shearing force, up to any 
ordinate, is equal to the bending moment at the same section* For let 
be increased to + Bx, the bending moment changes to lF(^-}-8^), 
or 8M ^ SxtF. Hence the shearing force at any section is 
equal to the rate of change of the bending moment there per unit 
of the length, and the bending moment is the integral of the 
shearing force with respect to tiie length. In the case of a con- 
tinuous distribution of load, it should be observed that, when x is 
increased to x + 9 x, tlie moment changes by an additional amount 
which depends on (8x)“ and may therefore be neglected. 

Distribution of Shearing Str&ss . — To examine the distribution of 
shearing stress over any vertical section of a beam, we may consider 

two closely adjacent sections 
‘ “ ■ ‘ 7 AI3 amd DE (fig. 37), on which 
the bonding moments are M 
/ and M-I-8M respectively. The 
resultant horizontal force due 
to the bending stresses on a 
piece ADHG enclosed be- 
tween the adjacent sections, 
and bounded by the hori- 
zontal plane GH at a distance 
from the neutral axis, is 
shown by the shaded figure. 
Tliis mu.st be equilibrated by 
the horizontal shearing stress 
on GH, which is the only other 
horizontal force acting on the 
piece. At any height y the in- 
tensity of resultant liurizontal 
stress due to the difference of 
bending moments is y8M/I, and the whole horizontal force 

is Y^yzdy^ z being the breadth. If be the intensity of 
I j y 0 

horizontal shearing stress on the section GH* whose bceadth is we 
have 

qz^x<^^f^^ysdy. 

But 8M/8Z is the whole shearing force Q on the section of the beam. 
Hence 

and-fhis is also the intensity of vertical shearing stress Utthe distance 



GH 


y® from the neutral axis. This expression may conveniently be 
written q ^ QAyfif^l, where A is the area of the surflzee AG and y 
the distance of its centre of gravity frem the neutral axia. The 
intensity q is a maximum at tiae neutral axis and diminishes to tero 
at ^e top and bottom of the beam. In a beam of rectangular 
section the value of the shearing stress at the neutral axis is q max. 

“ |Q/i>A In other words, the maximum intensity of shearing stress 
on any soction is f of the mean intensity, Sinularty, in a bram of 
circular section the maximum is | of the mean. 1 his . result is of 
some importance in application to the pins of pin-joints, which may 
be treated as very short beams liable to give way by she^ng. 

In the case of an I beam with wide flanges and a thin web, the 
above expression shows that in any verti^ section ^ 46 nearly con- 
stant in the web and insignificantly small in the flang^ Practically 
all the shearing stress is borne by the web, and its intensity is very 
nearly equal to Q divided by thf* area of section of the web. 

Principal Stresses in a Beam. — The foregoing analysis of the 
stresses m a beam, which resolves them into longitudinal pull and 
push, due to bending moment, along with 
shear in longitudinal and transverse planes, 
is generally sufficient in the tyeatment of 
practical cases. If, however, it is desired to 
find, tiie direction and magnitude of the 
principal stresses at any point we may proceed 
thus : — 

Let AC (fig. 38) be an indefinitely small 
portion of tiic horizontal section of a beam, 
on which there is only slioaring stress, and let 
AB be an indefinitely small portion of the 
vertical section at the same mace, on which 
there is shearing and normal stress. Let q 
be the intensity of the shearing stress, which 
is the same on AB and AC, and let p be the 
intensity of normal stress on AB : it is required 
to find a third plane BC, such that the stress 
on it is wholly normal, and to find r, the 
intensity of that stress. Let $ be the angle 
(to be determined) which BC makes with AB. Then the equilibrium 
of the triangular wedge ABC requires that 

yBC cos g rsr.p , AB -f- q . AC, and rBC sin 6 » g . AB ; 
or (r *- />) cos 8 = ^ sin 8. and f sin 8 = g cos 8. 

Hence, 

tan 28 = aqfpy 
r^ip± ^/(^® + ip^- 

The positive value of r is the greater principal stress, and is of 
the same sign as p. The negative value is the lesser principal stress 
which occurs on a plane at right angles to the fiirmer. The equation 
for 8 gives two values corresponding to the two planes of pnncipal 
8ti;eBs. The greatest intensity of shearing stress occurs on the pair 
of planes inclined at 45° to the planes of principal stress, and its 
vaXuciH ,J{q^ \p'^). 

Deflexion of Beams, — ^Tho deflexion of beams is due partly to the 
distortion caused by shearing, but chiefly to the simple beading 
which occurs at each vertical section. As regards the second, which 
in most cases is the only important cause of deflexion, we have seen 
tliat the radius of curvature R at any section, due to a bending 
moment M, is El /M, which may also be written FyJp^, Thus beams 
of uniform strength and depth (and, as a particular case, beams of 
uniform section subjected to a uniform bending moment) bend into 
a circular arc. In other cases the form of the bent beam, and the 
resulting slope and deflexion, may be determined by integrating 
the curvature throughout the span, or by a graphic process, which 
consists in drawing a curve to represent tne beam with its curvature 
greatly exaggerated, after the radius of curvature has been deter- 
mincxi for a sufficient number of sections. In all practical cases t^ 
curvature is so small that the arc and chord are of sensibly w 
same length. Galling % the angle of slope, and u the dip or deflexion 
from the chord, the equation to the curve into which an originally 
straight beam bends may be written 

du • dhi di El 

Integiatinf! thi. for « beam of uniform .ection, of span L, sumorted 
at its ends and loaded with a weight W at the centre, we have, for the 
greatest slope and greatest deflexion, respectively, u ^ WL*/i6^ 
M, * WLV48EL If the load W is uniformly distributed over L, 
u WLB/aaEI and « 5WL»/384EI- 

The additional dope which shfcarmg stress nroduces in any 
originally horizcmtal layer is qlQ., where q is, as before, the intensity 
of shearing stress and C is the modulus of rigidity. In a round 
or rectangular bar tbe>additional deflexion due to shearing is scarcely 
appreciable. In an I, beam, with a web only thick enough to rerist 
sh^ it may be a somewhat considerable proportion of the whole. 

Torsion of Solid and Hollow SAo/ls.— Torsion occurs in a bar to 
which equal and opposite couples are applied, the axis of the bu 
being the axis of Uie coui^os^^and gives rise to Shearing stress in 
plaaes porpendioular to the aids. Let AB (fig. 3^ be a uniform 
Sroular 8h£ft held fast at thaend A. and twisted by acouple ap|fiiea 
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in tlie plane BB. Assuming the strain to be within the limits of 
elasticity, a radius CD turns round to CD', and a line AD drawn at 
any distance f from the axis, and originally straight, changes into 
the helix AD'. Let $ be the angle which this hdix makes with lines 
parallel to the axis, or in other words the angle of shear at the distance 



Fig. 39. 

f from the axis, and let i be the angle of twist DCD'. Taking two 
sections at a distance dx from one another, we have the arc 
$dx S3 rdi. Hence q, the intensity of shearing stress in a plane of 
cross-section, varies as r, since q ^ CB ^ Cr dijdx. The resultant 
moment of the whole shearing stress on each plane of cross-section 
is equal to the twisting moment M. Thus 

Jiirf^qdr = M. 

Calling fj the outside radius (where the shearing stress is greatest) 
and its intensity there, wc have q = and hence, for a solid 
shaft, ~ 2M/irri^. For a hollow shaft with a central hole of radius 
the same reasoning applies : the limits of integration are now 
and r^, and 



The lines of principal stress arc obviously helices inclined at 45® to 
the axis. 

If the shaft has any other form of section than a solid or sym- 
metrical hollow circle, an originally straight radial line becomes 
warped when the shaft is twisted, and the shearing stress is no longer 
proportional to the distance from the axis. The twisting of shafts 
of square, triangular and other sections has been investigated by 
Saint- Venant, In a square shaft (side = h) the stress is greatest at 
the middle of each side, and its intensity there is q^ ^ M/0'28i/f'*. 

For round sections the angle of twist per unit of length is 

I SM Sx. SB in soli J and — tt in hollow shafts. 

Cf, irCf/ irC(V--^ 

In what has been said above it is assumed tliat the stress is 
within the limit of elasticity. When the twisting couple is increased 
so that this limit is passed, plastic yielding begins in the outermost 
layer, and a larger proportion of the whole stress falls to be borne 
by layers nearer too centre. The case is similar to that of a 
b^m bent be3rond the elastic limit, described above. If we sup- 
pose the process of twisting to be continued, and that after passing 
the limit of elasticity the material is capable of much distortion 
without further increase of shearing stress, the distribution of stress 
on any cross section will finally have an approximately uniform 
value q\ and the moment of torsion will be 

- *■«*)■ 


In the case of a solid shaft this gives for M a value greater than it 
has when the stress in the outermost layer only reaches the intensity 
q\ in the ratio of 4 to 3. It is obvious from this consideration that 
the ultimate strength of a shaft to resist torsion is no more deducible 
from a knowledge of the ultimate shearing strength of the material 
than the ultimate strength of a beam to resist bending is deducible 
from a knowledge of the tensile and crushing stren^h. It should be 
notic^ also that as regards ultimate strength a solid shaft has an 
important advantage over a hollow shaft of the same clastic strength, 
or a hollow shaft so proportioned that the greatest working intensity 
of stress is the same as in the solid shaft. 


Twisting Combined with Bending . — ^This important practical case 
is realised in a crank-shaft (fig. 40^ Let a force P be applied at the 
, — — crank-pin A at right angles 

. ■ ■■ * to the plane of the crank, 

y ; At any section of the shaft 

^ C (between the crank and 

\ 1 the bearing) there is a 

' I twisting moment Mj = 

• \ I P.AB and a bending mo- 

\ mentM«»P.BC. There 

A i . is also a direct shearing 

n 

“'"ir* require to be taken into 

^ / account in calculating the 

> stress at points at the 


Fic, 40. • top bottom of the cir- 

cumference (where the 
inten^ty is greatest), since the direct shearing stress is distributed 
so that its intensity is zero at these points. The stress there is 


consequently zfiade up of longitudinal normal stress (due to 
bending), p. 4MJirr^’, and shearing stress (due to torsion), 
9} =» zMj/Tf/. Coxnbinmg these, as in § 64. we find for the prin- 
cipal stresses r * 2{Ma± ^/(Mi« + or r «= aP(BC± AC)/irfj» 

The greatest shearing stress is 2P. ACJttrA and the axes of principal 
stress are inclined so that tan 2 $ » Mj/Mg k AB/BC. The axis of 
greater principal stress bisects the angle ACB. « 

Long Columns and Struts r Compression and Bending . — ^A long 
strut or pillar, compressed by forces P applied at the ends in the 
direction of the axis, becomes unstable as regards flexure when P 
exceeds a certain value. Under no circumstances can this value 
of P be exceeded in loading a strut. But it may happen that the 
intensity of stress produced by sm 7 iler loads exceeds the safe com- 
pressive strength of the materiul, in which case a lower limit of load 
must be chosen. If the applied load is not strictly axial, if the strut 
is not initially straight, if it is subject to any cleflexion by transverse 
forces, or if the modulus of elasticity is not uniform over each cross- 
section — ^thon loads smaller than the limit which causes instability 
will produce a certain deflexion which increases with increase of load, 
^d will give rise to a uniformly varying stress of the kind illustrated 
in figs. 28 and 30. We sliall first consider th^- ideal case in which the 
forces at the ends are strictly axial, the strut perfectly straight and 
free from transverse loads and perfectly symmetrical as to elasticity. 
Two conditions have to be distinguished — ^that in which the ends 
are held by pins or sockets which leave them free to rock, and that 
in which the ends are held fixed. Suppose in the first place that 
the ends are free to rock. The value of the load which causes 
instability will be found by considering wliat force P applied to each 
end would suffice to hold an originally straight strut in a bent state, 
supposing it to have received a small amount of elastic curvature in 
any way. It is shown by Euler that the force required to maintain 
the strut in its curved slate is P = ir®EI/L“ and is independent of 
the deflexion. This means tliat with this particular value of P 
(which for brevity we shall write Pj) the stmt will be in neutral 
equilibrium when bent; with a value of P less that P, it will be 
stable; with a grealor value it will be unstable. Hence a load 
excewing Pj will certainly cause rupture. The value ir^I/L“ 
applies to struts with ends free to ruck. If the ends are fixed the 
effective length for bending is reduced by one half, so that Pj then 
is 4ir®EI/L^. When one end is fixed and the other is free to rock 
P, lias an intermediate value, probably about 9ir“El/4L“. 

The above theory assigns Pj as a limit to the strength of a strut on 
account of flexural instability; but a stress less than Pj may cause 
direct cru.shing. L«t S be the area of section, and fe the strength of 
the material to resist crushing. Thus a strut which conforms to the 
ideal conditions specified above will fail by simple crushing if /^S is 
less than Pj, but by bending if /,S is greater than Pj. Hence with 
a given material and form of section the ideal strut will fail by direct 
crushing if the length is less than a certain multiple of the least 
breadth (easily calculated from the expression for P,) . and in that case 
its strength will be independent of the length; when the length is 
greater than this the strut will yield by bending, and its strength 
diminishes rapidly as the length is increaM. 

But the conditions which the above theory assumes are never 
realized in practice. The load is never strictly axial, nor the strut 
absolutely straight to begin with, nor the elasticity uniform. The 
result is that the strength is in all cases less than either /^S or Pj, and 
the results of experiments are best expressed by means of a formula, 
which is in part empirical, giving continuous values for struts of any 
length. For very ^ort struts wc have seen that the ideal breaking 
load is feS, and for very long struts it is w^El/L®. If we write 
P SB /^/(i -b /^L®/ir®EI), we have a formula wliich gives correct 
values in these two extreme cases, and intermediate values for struts 
of medium length. By writing this P /S/(i f cSL^/l) , and treating 
( and c as empirical constants, we have a practical formula which fits 
in well with experimental results and is Applicable to struts of any 
length when the ends are free to rock. For fixed ends is to be 
taken in place of c. 

Bursting Strength of Circular Cylinders and Space 

remains for the consideration of only one other mode of stress, of 
great importance from its occurrence in 
boilers, pipes, hydraulic and steam cylin- 
ders and guns. 'The material of a hollow 
cylinder, subjected to pressure from witliin, 
is thrown into a stress of circumferential 
pull. When the thickness t is small 
compared with the radius B, we may 
treat this stress as uniformly distributed 
over the thickness. Let p be the intensity 
of fluid pressure within a hollow circular 
cylinder, and let / be the intensity of 
circumferential stress. Consider the forces 
on a small rectangular plate (fig. 41), witfi 
its sides parallel and perpendicular to the 
direction of the axis, of length I and width 
H8S, BB being the small angle it subtends 
at the axis. Whatever forces act on this 
plate in the direction of the axis are 
equal and opposite. The remainiag forces, which are in equilibrium. 
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are P, the total pressure from within, and a force T at each side due 
to the circumferential stress. P = plU^e and T ~ fU. But by the 
triangle of forces (fig. 42) P = Tja. Hence / = plCft. 

The ends of the cylinder may or may not be held together by 
longitudinal stress in the cylinder sides; if they are. then, whatever 
be the form of the ends, a transverse 
section, the area of which is 
has to lk*ar a total force pirR* Hence, 
if /" be the intensity of longitudinal 
stress, f Bc OR/2/ =: \f. 

A thin hollow sphere under internal 
pressure has eoual circumferential pull in all oircctions. To find 
its i/alue consider the plate of fig. 42. There are now four equal 
forces T, on each of the four sides, to equilibrate the radial force P. 
Hence P ~ 2TW and pKf2i. 

Thick Cylinder. — When the thickness is not small compared with 
the radius, the radial pressure is transmitted from layer to layer with 
reduced intensity, and the circumferential pull diminishes towards 
the outside. In the case of a thick cylinder with free ends ' we have 
I0 deal at any point with two principal stresses, radial and circum- 
ferential, which may be denoted by p and p* respectively. Sup- 
posing (as we may properly do in dealing with a cylinder which is 
not very short) that a transverse section originally plane remains 
plane, the longitudinal strain is uniform. Since tnerc is no longi- 
tudinal stress this strain is due entirely to the lateral action of the 
stre.s.ses p and p\ and its amount is {p -f Hence at all 

points p -^p' zs constant.2 Further, by considering the equilibrium 
of any thin layer, as we have already considered that of a thin 
cylinder, wc have p'. 

These two equations give, by integration, p » C -f- C'/r®, and 
p' C-C'/r®. 

If-fi be the external and the internal radius, and p^ the pressure 
on the iimcr surface, the conditions that p — po when r *= fg and 
p = o when r — f^ give G ==— r./) and C' == — Crj®. 
Hence the circumferential stress at any radius r is p' — 
— p^r^?{i + At the inside, where this is greatest, 

its value is — p^{r^ + quantity always greater 

than however thick the cylinder is. 

In the construction of guns various devices have been used to 
equalize the circumferential tension. With cast guns a chilled 
core has been employed to make the inner layers solidify and cool 
first, so that they are afterwards compressed by the later contrac- 
tion of the outer layers. In guns built up of wrought-iron or steel 
hoops the hoops are bored small by a regulated amount and are 
shrunk on over the barrel or over the inner hoops. In J. A. Ixmg- 
ridge’s system, largely used for heavy ordnance, the gun is made by 
winding steel wire or ribbon, with suitable initial tension, on a central 
steel tube. 

The circumferential stress at any point of a thick hollow sphere 
exposed to internal fluid pressure is found, by a process like that of 
the last paragraph, to be — p^r^(i + “* V)» which gives, 

for the greatest tension, the value 

- + 2 (♦'i” - • ( J . A. E.) 


STRESA, a village of Piedmont, Italy, in the province of 
Novara, situated on the west side of Lago Maggiore, on the 
Simplon railway, 10 m. N. of Arona, 673 ft. above sea-level. 
Pop. (1901), 1477. It is remarkable for the beauty of its scenery 
and for its fine villas, and is a favourite resort in spring, summer 
and autumn. 

STRICKLAND, AGNES (1806-1874), English historical writer, 
was bom in 1806, the third daughter of Thomas Strickland, of 
Reydon Hall, Suffolk. Her first literary efforts were historical 
romances in verse in the style of Walter Scott — Worcester Field 
(published without date), Demetrius and other Poems (1833). 
From this she passed to prose histories, written in a simple style 
for the young. A picturesque sketch of the Pilgrims of Waising- 
ham appeared in 1835, two volumes of Tales and Stories from 
History in the following year. Then, with the assistance of her 
sister, she projected a more ambitious work, The Lives of the 
Queens of En^and, from Matilda of Flanders to Queen Anne. 
The first volume appeared in 1840, the twelfth and last in 1849. 
Miss Striddand was a warm partisan on the side of royalty and 


1 This condition is realized in practice when the fluid causing 
internal pressure is held in by a piston, and the stress between this 
piston and the other end of the cylinder is taken by some other part 
of the structure than the cylinder sides. 

> The solution which follows in the text is applicable even when 
there is longitudinal stress, provided that the longitudinal stream is 
uniformly distributed over each transverse section. I! we call this 
stress the longitudinal strain is />'/E -!-(/> + /> 0 /®’E, Since the 
whole strain is uniform, and is uniform, the sum of p and p* it 
constant at all points, as in the case where the ends are free. 


the Church, but she made industrious study of official records 
and other public documents,’' gave copious extracts frmn them, 
and drew interesting pictures of manners and customs. While 
engaged on this work she found time in 1843 to edit Xhei^Litters 
of Mary, Queen of Scots, whose innocence she championed with 
enthusiasm. In 1850 she followed up her Queens of England 
with the Lwes of the Queens of Scotland, completing the series in 
eight volumes in 1859, Unresting in her industry, she turned 
next to the Bachelor Kings of England, about whom she published 
a volume in 1861. The Lives of the Seven Bishops followed in 
1866 — after a longer interval, part of which was employed in 
producing an abridged version of her Queens of England. Her 
last work was the Lives of the Last Four Stuart Princesses, 
published in 1872. In 1871 she obtained a civil-list pension 
of £100 in recognition of her merits. She died on the 8th of 
July 1874. 

A Life by her sister, Jane Margaret Strickland, appeared in 1887. . 

STRICKLAND, HUGH EDWIN (181 1-1853), English naturalist 
and geologist, was born at Righton, in the East Riding of York- 
shire, on the 2nd of March t8ii, and was-grandson of Sir George 
Strickland, Bart. As a lad he acquired a taste for natural history, 
which dominated his life. He received his early education from 
private tutors, and in 1829 entered Oriel College, Oxford. He 
attended the anatomical lectures of Dr John Kidd and the 
geological lectures of Dr W. Buckland, and he became neatly 
interested both in zoology and geology. He graduated S.A. in 
1831, and proceeded to M.A. in the following year. Returning 
to his home at Cracombe House, near Tewkesbury, he began 
to study the geology of the Vale of Evesham, communicating 
papers to the Geological Society of London (1833-1834). He 
also gave much attention to ornithology. Becoming acquainted 
with Murchison he was introduced to William John Hamilton 
(1805-1867), and accompanied him in 1835 in a journey through 
Asia Minor, the Thracian Bosporus and the Island of Zante. 
Mr Hamilton afterwards published the results of this journey 
and of a subsequent excursion by hiinself to Armenia in Researches 
in Asia Minor, Pontus and Armenia (1842). After his return 
in 1836 Strickland brought before the Geological Sodety several 
papers on the geology of the districts he had visited in southern 
Europe and Asia. He also described in detail the drift deposits 
in the counties of Worcester and Warwick, drawing particular 
attention to the fiuviatile deposits of Cropthome, in which remains 
of hippopotamus, &c., were found. With Murchison he read 
before the Geological Society an important papd* " On the Upper 
Formations of the New Red Sandstone System in Gloucestershire, 
W orcestershire and W arwickshire ” ( T rans. Cedi. Soc. , 1 840). In 
other papers he described the Bristol Bone-bed near Tewkesbury 
and the Ludlow Bone-bed of Woolhope. He was author likewise 
of ornithological memoirs communicated to the Zoological 
Sodety, the Annals and Magazine of Natural History and the 
British Association. He also drew up the report, in 1842, of a 
committee appointed by the British Association to consider the 
rules of zoological nomenclature. He was one of the founders 
of the Ray Society suf^ested in 1843 and established in 1844) the 
object being the publication of works on natural history which 
could not be underiaken by scientific societies or by publishers. 
For this society Strickland corrected, enlarged and edited the 
MS. of Agassiz for the Bibliographia Zodogiae et Geologiae{iS4fS). 
In 1845 he edited with J. Buckman a second and enlai^ed edition 
of Murdiison’s Outline of the Geology of the Neighbourhood of 
Cheltenham. In 1846 he settled at Oxford, and two years later 
he issued in conjunction with Dr A. G. Mdville a work on The 
Dodo and its Kindred, In 1850 he was appointed deputy reader 
in geology at Oxford during the illness of Buckland, and in 1852 
he was dected F.R .S. In the following year, after attending the 
meeting of the British Association at Hull, he went to examine the 
cuttings on the Manchester, Sheffield & Lincolnshire railway near 
Retford, and he was there l^ocked down and killed by a train on 
the Z4th of September 185^^. He was buried at Deerhurst church 
near Tewkesbury, where a memorial window was erected* 

See Memoirs of H, E. Strickland, by Sir William Jardine, Bart 
(1858). 
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fiTRlBGAUf a town of Gennany, in the Prussian province of 
Silesia, on the Striegau Water {Stri^auer Wassef)^ 30 m. by rail 
S,W*.of Breslau. Pop. (1905), 13,427. It contams four Roman 
Catholic churches, among which is that of St Peter and St Paul, 
with a vaulted roof 100 ft. in height, the highest in Silesia; a 
Protestant church, and numerous educational and charitable 
institutions. The chief industries of the place are the making of 
cigars, malt and machinery; also of albums, portfolios and other 
articles in leather. Granite is quarried in the neighbourhood, 
and there is an extensive trade in grain. It was near Striegau 
that Frederick the Great gained the important victory usually 
named after the village of Hohenfriedberg, on the 4th of June 
1745. The town rights of Striegau date from 1242. 

STRIKJSB AND LOOK-OUTS. A strike, in the labour sense, 
is a stoppage of work by common agreement on the part of a 
body of work-people for the purpose of obtaining or resisting a 
change in the conditions of employment. The body of work- 
people may be large or small, and the cessation of work may be 
simultaneous or gradual; e,g, if the notices to cease work happen 
to expire at different dates, the cessation may nevertheless be 
a strike, provided it takes place as the result of a common 
agreement. It will be seen from the above definition that a 
strike, though the immediate result of an agreement, formal or 
tacit, on the part of work-people to withhold their labour, may 
originate in a demand on the part of the employer as well as on 
the part of the employes. In the former case the stoppage is 
often (though loosely) termed a “ lock-out.’’ It is obvious, 
however, that to distinguish stoppages as strikes or lock-outs 
according to the source of the original demand for a change of 
conditions would lead to a very arbitrary and misleading classi- 
fication. Frequently it is not easy to say which side made 
the original demand to which the dispute is to be attributed, 
and fret^uently a stoppage is tlie result of a break-down of nego- 
tiations in the course of which demands have been made by both 
sides. Moreover, in so far as the distinction can be drawn, it 
would lead to the result that in almost all cases a dispute in 
times of improving trade would be termed a strike, and in times 
of declining trade a lock-out. It is not possible to frame an 
entirely satisfactory definition of a lock-out which shall enable it 
always to be discriminated from a strike. It may be noticed that 
the attempt to make this distinction has been abandoned in the 
board of trade statistics since 1894, both kinds of stoppages being 
now included under the comprehensive title of “ trade disputes.” 

The only basis of distinction between a “ strike ” and a “ lock- 
out,” which is sufiiciently definite for precise or statistical 
purposes, is the source from which the actual notice to cease 
work emanates, cessations resulting from notices given by the 
employers being termed “ lock-outs,” while those which either 
result from notices given by the men, or from their withdrawal 
from work without notice, would be termed '‘strikes.” But 
whether the term “ lock-out ” be restricted as above, or applied, 
as in the popular use of the terra, to any dispute in which the 
employers appear to be the aggressors, the distinction does not 
a sound basis for the statistical classification of disputes. 
The sdurce of the actual notices to leave work is often quite an 
unimportant matter; while, on the other hand, if the ordinary 
current use of the terms be followed, there will be many disputes 
which, according to the workmen’s view, should be termed lock- 
outs, and, according to the employers, should be termed strikes— 
a difficulty which was well, illustrated in the controversy as to 
whethex strike clauses” in admiralty contracts could be 
invoked in the case of work stopped through the engineering 
dispute of ifi9,7. In the present article, therefore, no distinction 
is drawn for statistical purposes between a strike and a lock-out. 

Another distinction, perhaps of greater importance than the 
above^ but which in practice it is sometimes difficult to draw, 
is between a stoppage in pursuance of a trade dispute and a 
^ a b^a fide dismissal or change of employment 
arising^ from the intention of an employer to cease to employ 
a particular set of men, or of a group of workmen to cease to 
work* for a particular employer. Generally speaking, ,a stop- 
page may rightly be termed a trade dispute if there be an 


intention on the part of both parties (at least at the beginning) 
to resume the relations of employer and employed on tlie 
satisfaction of certain specified conditions. Where the wil- 
lingness to resume this relation exists on one side only the 
question is more difficult, and accordingly it is* not yncommon 
for an employer to deny the existence of a trade dispute, 
although the men formerly in his employ may be* actually 
drawing “ strike pay ” from their unions and “ picketing ” his 
works to prevent their places being filled. Such cases sometimes 
arise when the workmen consider that the dismissal of somj of 
their colleagues is due not to personal faults or slackness of 
employment, but to some collective action which they have 
taken, or to their membership of some organization. Broadly 
speaking, however, the distinction is that a trade dispute is a 
temporary stoppage entered into to obtain or to resist a cnange 
of conditions of employment, 

Tlie essence of a strike or lock-out is a refusal on the part 
of a number of workmen collectively or of an employer to renew 
contracts of employment except on certain changed conditions. 
This simple situation may be complicated by actual breaches 
of contract, as when a body of work-people leave work without 
notice, or by attempts on their part to prevent other persons 
from entering into contracts of service, or to persuade other 
persons to terminate or break their contracts. But such 
features as these, though common to many strikes, are not 
essential. The question of the legal position of strikes, and of 
the methods adopted for the conduct of strikes, is discussed 
below. Here it is only necessary to point out that strikes, 
as such, are incidents arising out of the modern relationship 
of free contract as between employers and workmen, and have 
little real analogy with the revolts of servile or semi-servile 
labour in ancient or medieval times. 

Trade Disputes in the United Kingdom, 

Since 1888 the board of trade have kept a record of strikes 
and lock-outs in the United Kingdom. The following table, 
based on the official returns published by that department, 
shows the number and importance of these stoppages in the 
United Kingdom from 1893 to 1907 : — 


Year. 

Number 
of Dis- 
putes. 

Number of Work-people afEected. 

Aggregate 
Duration in 
Working Days. 

Directly. 

Indirectly. 

Total. 

i «93 

615 

594,149 

40,152 

634,301 

30,467,765 

1894 

929 

257,314 

<> 7.?34 

325,248 

9,529,010 

1895 

7*15 

207,239 

55,884 

263,1*3 

5,724,670 

ifiqO 

926 

147,950 

50,240 

198,190 

3,746,368 

1897 

8O4 

107,453 

62,814 

330,207 

10,345,523 

1898 

711 

200,769 

53.138 

253,907 

15,289,478 

1899 

719 

138,058 

42,159 

180,217 

2,516,416 

1900 

648 

135,145 

53,393 

188,538 

3,152,694 

1901 

642 

111,437 

68,109 

179,546 

4,142,287 

1902 1 

442 

116,824 

*39.843 

•256,667 

. 3 , 479,255 

1903 

387 

93 » 5 I 5 

23,386 

116,901 

2,338,068 

1904 

355 

50,380 

30,828 

87,208 

1,484,220 

1905 

358 

67,053 

25,850 

93,503 

2,470,189 

1906 

486 

157,872 

59,901 

217,773 

3,028,816 

1907 

601 

100,728 * 

46,770 

147.498 

2,102,131 


It should be noted that by “ indirectly affected ” are meant 
the work-people employed in the same establishments as those 
on strike, who are thrown out of eniplqyment owing to the strike, 
but are not themselves engaged in it The board of trade 
statistics do not take mto account the persons employed in 
kindred trades who are indire^ly .affected. 

An important thing to note about the above statistics is 
that in many years they are dominated by a few large disputes. 
Some Of the largef cases are shown on the following page. 

In 1907, 487 of the recorded disputes (or about four-fifths 
of the whole number) accounted for less tlmn one-third of the 
total time iost, and this, it is to be temembered, is after the 
very: jsmall disputes have been excluded. 

By ^‘aggregate duration** or “time lost is meant the 
product of the number affected multiplied by the duratioii 
of the dispute in working days, with some albwance'fOr thosO 
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who have found work elsewhere or been replaced by others, when there is most room for bona fide disagreement as to the 
Though this figure is the best general index of the importance of conditions of the labour market. These are undoubtedly the 
the disputes of each year, it is but a rough approximation to the most critical times in the relations of employers and employed, 
time actually lost through disputes. but the disturbing influence of accidental causes is too great 

All other Disputes. 

Number of Aggregate 

Work-peoj)!© Duration in 
afiected. Working Days 

244,301 7 *S 3«,765 

255,248 3,929,010 

217,123 4,160,070 

i82,7()7 4,614,523 

153,907 2,521,478 

For example, if a strike causes a postponement or accumulation to enable any regular law of variations in disputes to be estab- 
of work, the extra demand for labour, and the overtime worked iished by statistical evidence. It is to be remembered that in 
after its conclusion, may partially compensate for the stoppage, recent years there has been a great development in the means 

On the other hand, if a dispute should drive away trade or — ^ - , -1;-- — , 

cause the closing of works, it may lessen the field of employment 
for a long period after its termination, and such lost time cannot 
be taken into account in the estimates of “ aggregate duration.” 

For these reasons all estimat^^f wages lost through disputes 
are somewhat fallacious. The real importance of strikes lies 
less in the value of the actual time consumed by their duration, without strikes, and in many trades actual stoppages, instead 
than in their indirect effects on the organization and effective- of being a normal feature in the relations between employer 
ness of the indust^, and on the relations of employer to em- and employed, are rather to be looked on as cases of accidental 
ployed, and also in their reaction on the conditions of allied breakdown of the recognized machinery of negotiation, 
trades. The comparative insignificance of the actual lass The causes of disputes are of course veiy varied, ^bracing 

all the matters relating to conditions of 
employment on which differences 
may arise between employers 
and employed. Experience shows, how- 
ever, that the great bulk of disputes relate 
to questions^ of wages, a much smaller 
proportion to hours of labour, and the 
balance to a large number of miscellaneous 
questions, such as the employment of per- 
sons or classes obnoxious to the strikers on 
the ground that they do not belong to their 
union, or have worked against its interests, 
or because they are held to have no “ right ” 
to the particular occuipation on which 
they are employed, either on account of 
not having gone through the recognized 
training or of belonging to another trade, 
to production owing to the mere loss of time caused by strikes Among this class of strikes are to be included the so-callcd “ de- 
will be seen from the fact that the total duration of strikes marcation ” disputes between two bodies of workmen as to the 
during the seven years 1901-1907, if spread over the entire limits of their trades, which frequently cause suspension of work 
adult male working population, would be equivalent to less by both groups, to the great inconvenience of the employer, 
than the loss of one-third of a day per head per wnum. As Strikes are also not uncommon on the question of trade unionism 
a matter of fact, however, the loss owing to strikes is very 1 pure and simple— 1.«. to obtain or defend freedom to belong to a 
unequally distributed over the industrial population. In large j union, or to act through its agency in negotiations with em- 
groupsof industries, e.g. agriculture, strikes are of rare occurrence, ployers. This question enters more or less as a factof into a 
In others, such as the building trades, they are frequent, but large number of disputes, most usually, however, as a secondary 
mostly small and local; while in mining they are not only cause or object, so that it does not appear prominently in the 
frequent and often prolonged, but in many cases they involve tabulation of causes in the board of trade statistics, which is 
large numbers of persons and extend over wide areas. Thus based on principal causes only. Thus the formulated demands of 
on an average of the seven years 1901-1907 there were 43 the .strikers are usually for improved conditions of work, the ques- 
disputes annually in the building trades, and 133 in mining and ! tion of “ recognition ” of the trade union only arising incidentally 
quarrying, but the latter disputes have involved nearly sevp- j when the parties attempt to negotiate as to these demands. The 
teen times as many persons and h^ an aggregate duration j following table, showing the principal causes of disputes for the 
nearly six times as great. Intermediate between these groups | seven years 1901-1907, is based on the official statistics : — 
of trades is the metal, engineering and shipbuilding group, 
in which, more perhaps than in any other group, the importance 
of disputes vanes according to the state of trade. 

The principal facts relating to the distribution of trade dis- 
putes among the more important groups of trades are given in 
the above table for the mean of the seven years 1901-1907. 

It would be natural to expect that trade disputes would be 
most prevalent at or just after a turn in the tide of employment, 


Percentage Proportion of Work-people directly affected by 
Disputes in the seven 3rear8, I90i->i907, relatmg to 


Questions 
of Wages. 

Questions 
of Hours. ^ 

Employment 
of particular 
Classes or 
Persons. 

Trade 

Unionism. 

Other 

Causes. 

54*5 

j 

9*2 

18*2 

14*5 


XXV. 33 


Group of Trades. 

Mean Antuiul 

Percentage of 
Total Number 
employed who 
were affected 
by Disputes. 

Percentage of 
Aggregate 
Working Time 
occupied by 
Disputes. 

Number 

of 

Disputes. 

Number of 
Work-people 
affected 
(directly and 
indirectly). 

Aggregate 
Duration m 
Working 

Days. 

Building 

43 

5,260 

234,651 

0*5 

0*07 

Mining and Quarrying . 

133 

87.509 

1,348,189 

87 

0*45 

Metal Engineering and 






Shipbuilding . . 

95 

22,470 

534,549 

1*6 

0*13 

Textile 

90 

27 i 736 

326,408 

23 

0*09 

Clothing 


4,992 

104,619 

0*7 

0*05 

Other 

72 

9,047 

180,793 

0*2 

0*01 

All Industries, except 






Agricultural Labour- 






ers, Seamen and Do- 






mestic Servants , . 

4(19 

157, 

2,729,369 

1*6 

0*09 


avauauie lor avuiuing stoppages oy conciliatory action 
Arbitration and Conciliation), and this of itself would greatly 
complicate the task of tracing any correspondence between 
the prevalence of actual stoppages and the state of employ- 
ment. Broadly it may be said that the great majority of up- 
ward and downward chaniyes of wages are settled nowadays 
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The results of trade disputes are nearly as varied as their 
causes. Sometimes a strike goes on until the employer is 
M0thodBof or retires from business, and is only ended 

SBtihmBai by the permanent closing of the works; sometimes, 
especially when trade is slack and the dispute 
RbbuHb. large, the places of the men are almost imme- 

diately filled, and the only economic result of the strike is to 
replace one body of men by another without perceptible inter- 
ruption of business. There have been frequent cases of this 
kind in strikes of unskilled labourers. Sometimes, on the other 
hand, the demand for labour is so active that the whole of the 
strikers immediately find work elsewhere, and the only ero- 
nomicresult is totransfera body of men fromoneset of employers 
to another with little or no interruption of their employment. 
In years of active employment the building trades have afforded 
many examples of this issue of a trade dispute. In other cases, 
after a more or less prolonged stoppage, the disputes end by the 
permanent “ blocking of an employer’s establishment by a 
union, or the permanent refusal of the employer to take back 
any of his former employds. All these, however, are extreme, 
and on the whole exceptional cases. The vast majority of 
trade disputes are settled by mutual arrangement, and whether 
such arrangement is wholly in favour of one or other party, or 
involves a compromise, its terms provide that the whole or part 
of the body of work-people whose labour was withheld or 
excluded shall return on agreed conditions to their former 
employment. 

During the period 1901 to 1907 there were on an average 465 
disputes settled annually, affecting directly and indirectly 
156,800 work-people, and of these only 44 disputes, involving 
15,700 work-people, were ended by the return to work of the 
strikers on their employers’ terms without negotiation of any 
kind, and 69 disputes involving 5500 persons by replacement 
of the work-people or by the closing of works. All the remain- 
ing disputes, 352 in number, involving 135,600 persons, were con- 
cluded by negotiation between the parties either with, or more 
usually without, the aid of an outside mediator or arbitrator. 

The following figures for 1901-1907 (which practically coincide 
with those of the previous decennial average) .show the compara- 
tive results of trade di.sputes. The percentages refer to the 
proportion of work-people directly involved in disputes which 
resulted in the manner indicated : — 


Yc.'ir. 

In favour of 
Work-people. 

In favour of 
Elmployers. 

Com- 

promiiied. 

Indefinite. 

Total. 

1901 

27*.5 

347 

37*3 

0-5 

100 ’O 

1902 

31 

31*8 

36*1 

0*3 

100*0 

1903 

31-2 

48-1 

207 

0‘0 

100*0 

1904 

27'3 

417 

30-9 

0*1 

100*0 

1905 

247 

34 '^ 

41-2 

O’l 

100*0 

1906 

42-5 

24’5 

33*0 

0*0 

100*0 

1907 

32*0 

27*0 

40-1 

0*3 

100*0 

Mean of 
7 years 

3 I-I i 

34*5 

34*2 

0*2 

100*0 


It is, of course, to be understood that the figures in the above 
table only relate to the immediate results, as determined by the 
relative extent to which one or other of the parties Succeed in 
enforcing their demands. The question of the ultimate effect 
of the stoppages on thfe welfare of the parties or of the com- 
munity generally is an entirely different question. 

Organization of Strikes and Lock-outs, 

In the great majority of cases strikes are organized and 
controlled by trade unions. It docs not, however, follow from 
lanuBocBot tliis that the growth of trade unionism has always 
TradB fostered and encouraged strikes, there being evidence 
uatottB, that in many trades the strengthening of organiza- 
tion has had the effect, not only of restraining ill-considered 
partial stoppages, but also of preventing more serious disloca- 
tions of industry by providing a channel for the expression 
of grievances and a recognized means of negotiating with 
employers. Much of the evidence given before the Royal 


t 

Commission on Labour (1891-1894) tended to show that the 
growth of trade unions has the effect on the whole of lessening 
the frequency, though of widening the area, of disputes. The 
commission, moreover, laid down that the stage of industry 
in which disputes are likely to be most frequent and bitter is 
that in which it is emerging from the “ patriarchal ” condition, 
in which each employer governs his establishment and deals 
with his own men with no outside interference, but has not 
fully entered into that other condition in which transactions 
take place between strong associations fully recognizing each 
other. In this state of industrial organization bitterness is often 
caused by the insistence of the work-people on the “ recognition ” 
of their unions, and by the treatment of these unions by the em- 
ployers as outside parties interfering and causing estrangement 
between them and the work-people actually in their employ. 

Probably next to the patriarchal stage, in which each factory 
is a happy family, the industrial conditions most favourable 
to peace are when a powerful trade union is face to face with a 
representative employers’ association, both under the guidance 
of strong but moderate leaders and neither feeling it beneath 
its dignity to treat on equal terms with the other. When, on 
the other hand, some or all of these conditions are absent, the 
growth of combinations may tend to war rather than peace. 

Whether, however, trade unionism tends generally to en- 
courage or to restrain strikes, the organization and policy of 
all trade unions, as at present constituted, are based on the 
possibility of a collective withdrawal from work in the last 
resort. Dispute pay is consequently the one universal form 
of trade-union benefit. Though, however, in most of the 
disputes recorded the strikers are financially supported by some 
trade union, this is by no means always the case. Many strikes 
have been entirely carried out without the instrumentality of 
a permanent combination, the work-people affected belonging 
to no union and merely improvising a more or less represen- 
tative strike committee to control the movement. It is not 
uncommon, however, for a permanent union to originate in a 
strike of non-unionists. In other cases (^.g. in the London 
dock strike of 1889) an insignificant trade union may initiate a 
strike movement involving several thousands of labourers out- 
side its membership. In the case quoted the membership of 
the Dockers’ Union rose during the few weeks of strike from 
800 to over 20,000. A con.spicuous case of a widespread strike 
of workmen not belonging to a trade union was the South Wales 
coal-miners’ dispute of 1898. Of the 100,000 men affected, 
probably not more than 12,000 belonged at the time to any 
trade union, but the workmen’s representatives on the committee 
of the sliding scale (against which the movement was directed) 
formed the nucleus of a strike committee, and one result of 
the strike was the formation of the “South Wales Miners’ 
Federation,” affiliated to the Miners’ Federation. In the case 
of strikes of non-unionists, the strikers, of course, have to depend 
for their maintenance on their own resources or on the proceeds 
of public subscriptions. Frequently grants are made in their aid 
by sympathetic trade unions, and in the case of the South Wales 
dispute above referred to, several boards of guardians gave out- 
door relief illegally to strikers who had exhausted their resources. 

The majority of strikers, however, belong to trade unions 
and receive “dispute benefit,” which usually consists of a 
weekly payment of from xos. to 15s. In 1906 the sum expended 
by 100 of the principal trade unions in support of men engaged 
in disputes was £2x2,000. In years of big disputes this sum has 
been largely exceeded. 

Although most strikes are controlled by trade unions, cases 
are comparatively rare in this countiy in which the central 
committee of a trade union takes the initiative and directs its 
members to cease work. More usually a local strike movement 
is initiated by the local workmen, and the central committee 
is generally empowered by the rules to refuse its sanction to a 
strike and to close it at its discretion, but has no authority to 
order it. In many unions a ballot is taken of the members 
of the districts affected before a strike is authorized, and a 
two-thirds (or even greater) majority, either of members or of 
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branches, in favour of a stoppage may be required before the 
sanction of the central executive is granted. Some unions 
in their rules draw a distinction between strikes to enforce 
new conditions (^.g. a rise of wages, a restriction of hours or of 
overtime) and strikes to oppose the introduction of new condi- 
tions by tjie employers, greater freedom being allowed to the local 
members m the case of “ defensive than of “ offensive ” strikes. 

Sometimes also the executive committee, while refusing their 
official sanction to a strike, and declining to allow the funds of 
the^ociety to be used to support the strikers, may tacitly permit 
a local committee to take what action it pleases and to collect 
funds for the purpose. Some strong unions, however, especially 
those which have entered into general agreements with em- 
ployers’ associations, not only refuse financial support to an 
unauthorized strike, but even expel from their society strikers 
who refuse to obey their order to return to work. The Boiler- 
makers’ and Iron Shipbuilders’ Union has more than once 
taken drastic action of this kind, even to the extent of fining or 
superseding recalcitrant members and officials. In 1899 the 
National Union of Boot and Shoe Operatives, which is a party 
to an agreement with the Employers’ Federation (known as the 
“ Terms of Settlement ”) was fined £300 by the umpire under 
that agreement for failing to expel or to induce to return to 
work certain of their members wk^took part in a strike contrary 
to the provisions of the agreement. It sometimes happens, 
however, that the central committee of a trade union is not 
strong enough to withhold financial support even from an 
unauthorized strike.^ 

When a strike has been authorized by the executive, the 
conduct of it is frequently entrusted to a “ .strike committee,” 
appointed ad hoc, one reason being that a strike of any con- 
siderable dimensions often affects members of several unions, 
so that the common action necessary in a conflict with employers 
can only be attained by a committee representing all the socie- 
ties involved. A strike committee has often no power to draw 
on the funds of the unions represented, each of which pays 
dispute pay in accordance with its rules to its own members, 
the financial power of the strike committee bein^ limited 
lo the support of non-unionists out of any funds available for 
the purpose, or the collection and administration of funds in 
case of the exhaustion of the resources of any of the unions 
represented. 

The financial support of a local or sectional strike imposes but 
little strain on the resources of a large society, but where a 
considerable proportion of the members are affected it is usual 
for a union to replenish its funds by imposing a “ levy ” or special 
contribution on members remaining at work. During the en- 
gineering dispute of 1897-1898 the levies imposed by the Amal- 
gamated Society of Engineers rose to 2s. 6d. per week, and 
one of the main objects of the federated employers was to 
diminish the revenue obtained from this source by enlarging 
the area of the dispute. 

When there is no regular provision for the financial support 
of strikers, or when this provision is exhausted, the strike leaders 
have a much more difficult task in preventing the return to 
work of some of their followers; and it is in these cases that 
intimidation and violence are most to be apprehended. In all 
strikes, however, except in the few cases in which the whole of 
the workmen in the trade are in the union, and the skill re- 
quired is such that no new labour can enter the trade during 
the dispute, there is the possibility of the strikers being replaced 
by other labour, and the efforts of the strike organizers are largely 
directed to the prevention of this by all means in their power. 
The chief method employed has generally been that known as 
“ picketing,” viz. the placing of members of the union to watch 
the approaches to the works or factories affected, to give in- 
formation as to the strike to any workmen who attempt to enter, 
and to endeavour to dissuade them from accepting employment. 

Other methods of preventing workmen from taking the place 
of strikers may also be adopted or attempted, ranging from the 

* Noteworthy in this respect was the strike of boilermakers on 
the Tyne in 1910, in defiance of their executive. 


publication of information in leaflets or otherwise as to the 
existence of a dispute, or appeals to workmen lo avoid the 
works affected, to systematic annoyance or intimidation of 
workmen who take or retain employment during a stoppage by 
threats or by actual violence and outrage. 

The methods adopted by strikers and strike organizers natur- 
ally suggest the counter measures adopted by employers. To 
break down the resistance of a body of work-people supplied 
with a weekly strike allowance by a powerful trade union 
employers sometimes have recourse to some method of mutual 
indemnification by which the financially weaker of their number 
are temporarily subsidized by the stronger, whether through 
the machinery of a permanent employers* association or of an 
emergency committee. Employers’ associations being usually 
composed of much smaller numbers than trade unions, are, 
as a rule, able to act in concert with greater secrecy and less 
formality than is possible in a workmen’s union. Apart from ^ 
any financial support which employers may guarantee their ' 
colleagues when attacked by a trade union, they have in some 
cases formed or aided organizations for the systematic provision 
of a reserve of “ free labourers ” available to replace men on 
strike. By “ free labourers ” is meant not necessarily non- 
unionist, but labourers pledged to work amicably with others 
whether members of a union or not. The Shipping Federation, 
an organization of shipowners and shipowners’ associations 
which was formed in 1890 to combat the strikes then prevalent 
among seamen, arranged a system of shipping 
offices at which seamen could be engaged who were utbour 
prepared to give a pledge that they would work 
with non-unionists. They also opened similar offices fqr shore 
labourers in some ports. Other independent agencies exist 
for supplying employers with labour during a dispute. It is 
not uncommon, in disputes in which there is any apprehension 
of intimidation or violence, for employers to board and lodge 
the imported work-people. Another method on which em- 
ployers in recent years showed an increased tendency to rely 
was the in.stitution of legal proceedings to restrain individual 
strikers or the union to which they belong from taking wrongful 
action injurious to their business. This led to the passage 
of. the Trade Disputes Act of 1906 legalizing several forms 
of action by .strikers which the courts had declared illegal (see 
below). There has been no attempt in England to induce the 
courts to restrain bodies of work-people from .striking by in- 
junction, as has been frequently done in American strikes 
affecting inter-state commerce. In many disputes the attitude 
of public opinion is of some importance in determining the 
results, and accordingly both sides frequently issue statements 
or manifestoes giving their versions of the difference, and in 
other ways (e.g. by an offer of arbitration) one party or the 
other endeavours to enlist public opinion on its side. 

Public Action with regard to Strikes and Lock-outs^ 

Though the majority of labour disputes have little impor- 
tance for third parties, stoppages of this kind sometimes acqiiire 
a special interest for tha general public cither by reason 6f the 
large number of work-people whose livelihood is affected, or 
of their indirect effects on employment in kindred trades, or 
of the danger and inconvenience that may be caused to the 
public, or of the fear that industry may be diverted abroad, 
or that a breach of the peace may be caused by attempts on the 
part of the strikers to coerce persons outside their combinations. 
For these and other reasons, strikes and lock-outs are usually 
regarded as a class of disputes in which legislative interference 
has more justification than in the case of other kinds of industriail 
and commercial differences. 

Legislative action, with the view of providing alternative 
methods of adjusting labour difficulties, is discussed in the 
article Arbitration and Conctliation. It is there shown 
that in New Zealand, New South Wales, Western Australia, 
the commonwealth of Australia and Canada (for certain in- 
dustries) alternative methods have been made compulsory, 
but there are indications that the great majority of employers 
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and workmen in Great Britain would not be prepared for such 
measures, involving as they would the surrender by those 
directly concerned of their freedom to arrange these matters 
by voluntary agreement or by a trial of strengfix. Without the 
provision of some alternative by the state, it would be impos- 
sible in a free country to prohibit altogether the termination of 
labour contracts by collective agreement among work-people or 
employers. 

The law, however, may and does restrict or prohibit the use 
of some of the methods of promoting or carrying on strikes 
which interfere with the liberty of other labourers, or inflict a 
wrong on employers, or injuriously affect the public interest. 

Tlw. relation of the law in the United Kingdom to strikes and 
lodk-outs is briefly as follows. Since the legislation of 1871 and 1875 
there has been no auestion of the legality of a strike as 
such, viz. of a coranined abstention from work in order 
to influence the conditions of employment, but the 
• * ith which the strike is carri^ out may subject 

' ^ strikers either to criminal or civil liabililie,s. In this 

*' connexion the chief questions of interest relate to the 
limits within which strikers may lawfully act for the purjjose 
of inducing other persons not to take their places, and for the 

^ se of bringing indirect pressure to bear upon the em^doyer 
luencing othm not to work for or deal with him; and, on the 
other liand, the limits within which employers may act in inducing 
other employers to abstain from employing w'orkmcn or members of 
a trade union with whom they have a dispute. 

Strikers are necessarily liable to the general criminal law, but 
the Conspiracy and Protection of Property Act 1875 enacted that 
an agreement or combination by two or more persons to do, or 
procure to be done, any act in contemplation or furtherance of a 
trade dispute between employers and workmen shall not be in- 
dictable as a conspiracy if such act if committed by one person 
would nqt be punishable as a crime, namely, on indictment or on 
summary conviction with the statutory liability of imprisonment 
either absolutely or alteniativcly for some other punishment. 
The Trade Disputes Act 1906 extended the exemption to civil 
liability providing that an act done in pursuance of an agreement or 
combination in contemplation or furtherance of a trade dispute shall 
not be actionable unless the act if done without such agreement or 
combination would be actionable. This act also extended the 
definition of trade dispute so as to include disputes between workmen 
and workmen, and also to make it clear that the workmen referred 
to need not necessarily be in the employment of the employer with 
wlmm a trade dispute arises. 

The act of 1875 not affect any conspiracy punishable by 
statute nor the law relating to riot, unlawful assembly, breach of the 
peace or sedition, or any offence against the state or sovereign. The 
act also does not apply to seamen, or to apprentices to the sea service. 

Sudden breach of contract of service in gas and water under- 
takings, or under circumstances likely to endanger human life or 
cause serious bodily injury, or expose valuable property to destruc- 
tion or serious injury, are made punishable offences by special 
sections, but the miscellaneous provisions of the act are the most 
important in trade disputes. These provisions, as amended by the 
act of X906, subject to a penalty of fine or imprisonment every person 
who, with a view to compel any other person to abstain from doing, 
or to do any act which such other person has a legal right to do or 
abstain from doing, wron^uUy and without legal authority, 

X. Uses violence to or intimidates such other person, or his wife 
or cliildren, or injures his property; or 

2. Persistently follows such other person about from place to 
place; or 

3.» Hides any tools, clothes, or other property owned or used by 
dther person, or deprives him of or hinders him in the use 
thereof; or 

Watches or besets the house or other place where such person 
resides, or works, or carries on business, or happens to be, or the 
approach to such house or place ; or 

5. Follows such other person with two or more other persons in a 
disorderly ixuuinor in or wough any street or road. 

It has, however, expressly provided by § 2 of the act of 1906 
that ** it shall be lawful for one or more persons, acting on their 
own behalf or on behalf of a trade union or of an individual employer 
or firm in contemplation or furtherance of a trade dispute, to attend 
at or near a house or place whore a person resides or works or carries 
on business or happens to be, if they so attend merely for the pur- 
pose of peacefully obtaining or communicating information, or of 
peacefully persuading any person to work or abstain from working.’* 
The a 1 x>ve amendment of the law introduced by the act of 1906 
was intended to nullify the effect of a series of recent decisions 
{of which Lyons v. Wilkins, 1896 and 1899, was the most important), 
which interpreted the act of 1875 to mean that all picketing was 
iltogaj except such as uras merely for the purpose of obtaining or 
communicating information. Until recently it was supposed that 
for wrongs committed in strikes only the individual wrong-doers 


could be made responsible. But the decision of the House of Lords 
in the Tafl Vale railway case (1901) showed that a trade union 
could be sued in tort for acts done by its agents within the scope 
of their authority and might be sued in its collective capacity, 
execution of any damages recovered could be enforced against 
its general funds. The effect of this decision was nullifl^ by 
§ 4 (x) of the Trade Disputes Act of 1906, which expre&’kly forbids 
any court to entertain any action against a trade union /in behalf 
of all the members of the union in respect of any tortious act alleged 
to have been committed by or on behalf of the union. 

Economic Effects, 

The question of the effectiveness or otherwise of strikes 
and lock-outs for the purpose of influencing the conditions 
of employment is part of the wider question of the economic 
effect of combinations, the strike or lock-out being only one 
of many methods adopted by combinations of workmen or 
employers to enforce their demands. (This matter is discussed 
in the article Trade Unions.^ Apart, however, from the 
question of the extent of the immediate advantage, if any, 
which one party or the other is able to obtain from a stoppage, 
we have to consider generally the economic effects of strikes 
and lock-outs to the community as a whole. Stoppages of 
work are in their nature wasteful. Time, which might be em- 
ployed in work yielding wages to the work-people and profits to 
the employers, is lost never to be recovered, while many forms 
of fixed capital deterbrate during idleness. In attempting, 
however, to estimate the utility or disadvantage of strikes 
and lock-outs, whether to the parlies themselves or to the 
industrial community as a whole, it is insufilicient to take into 
account the value of the wages and profits foregone during the 
stoppage, and to balance these against the gains made by one 
party or the other. Attempts have often been made to measure 
the loss or gain due to strikes in this way, but even as applied 
to particular stoppages, looked at purely from the point of 
view of one or other of the parties involved, the method is 
unsatisfactory. On the one hand, the time and work apparently 
lost may be afterwards partially recouped by overtime, or 
some of the strikers may be replaced by others, or may them- 
selves fmd work ekewhere, so that the actual interruption of 
production may be less than would appear from the magnitude 
of the dispute. On the other hand, the total loss due to the 
stoppage may be augmented by the diversion of trade for a 
longer or shorter period after the resumption of work. Agam, 
the ultimate effect of the forced concession of excessive demands 
may be damaging instead of advantageous to the nommd 
victors, by contracting the field of employment or by lowering 
the efficiency of the labour. If, however, the arithmetical 
computation of the value of the time lost compared with the 
value of the terms gained is an unsatisfactory test of the benefit 
or disadvantage of a particular strike to the parties concerned, 
it is wholly fallacious as a method of estimating the social 
utility or otherwise of strikes and lock-outs as mstruments 
for effecting changes in the condition of employment. For 
any satisfactory consideration of this wider question wc must 
look not merely to the actual strike, but to the whole process 
of free bargaining between employers and organized bodies 
of work-people, of which, as already shown, the strike may be 
regarded as merely an untoward mcident. The actual cessation 
of work is a symptom that for the time there is a deadlock, 
and frequency of such cessations m any trade is a sign of the 
imperfection of means of negotiation. In many trades m whidx 
both employers and workmen are strongly organized various 
forms of machmery have been brought into existence for the 
purpose of minimizing the chance of stoppages (see Arbitration 
AND ^nciuation). But wherevcT there is free combmed 
negotiation there is always in the background the possibility of 
combined stoppage. This being understood, the question 
of the utility of strikes as an industrial method resolves itself 
into the questions : (i) Whether the process of settling the terms 
of employment by agreements affecting considerable bodies 
of work-people and employers is superior to the method of 
individual settlements of labour contracts, or, at least, whether 
its advantages are sufficient to outweigh the cost of strikes 
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and lock-outs; (2) whether free collective negotiation could be 
replaced with advantage by any other method of settling the 
conditions of employment of bodies of work-people, which would 
dispense with the necessity of testing the labour market by a 
suspension of work. 

1. The hrst of these questions is virtually the question of 
the advahtages and disadvantages to the conimunity of com- 
binations of workmen and employers^ which is discussed at length 
in the article Trade Unions. As regards the question of the 
direct cost of strikes and lock-outs, it is proper to remember 
tha\ individual bargaining does not do away with stoppages; 
in fact, tlic aggregate amount of time lost in the process of 
adjusting ten tliousand separate labour contracts may be 
considerable — ^possibly not less than that consumed on an 
average in effecting a single agreement involving the whole 
body, even if the chance of a collective stoppage of work 
occurring during the process of combined bargaining be taken 
into account. 

While, then, the strikes and lock-outs which accompany the 
system of combined bargaining are rightly to be described as 
wasteful, this is not so much because of the excessive amount 
of working time which they consume, as because of the dis- 
turbance and damage done to industry by the violent breach 
of continuity — breach winch dislocate trade to an extent 
quite disproportionate to the actual loss of time involved, and the 
fear of which undoubtedly affects the minds of possible customers 
and* hampers enterprise on the part of employers. The extent 
of the injury directly inflicted on the consuming public by a 
strike varies greatly in different cases, being at rts maximum 
in the case of industries having the total or partial monopoly 
of supplying some commodity or service of prime necessity, e.g. 
gasworks, waterworks, railway or tramway service; and least 
m the case of a local stoppage in some widely-spread manufac- 
turing or constructive industry open to active competition from 
other districts. 

In speaking above of the loss occasioned by strikes and lock- 
outs attention has only been paid to the effects of the actual 
stoppage as such, and not to the particular methods adopted 
by the strikers to make the stoppage effective. The evils 
arising from the practice of intimidation or violence towards 
other workmen, or from the increase of class-hatred and bitter- 
ness engendered by the strike between employer and employed, 
are patent to all, though they cannot be estimated from an 
economic point of view. 

2. As to the second question, viz. the possibility of main- 
taining combined negotiation, but of substituting some better 
method than strikes of resolving a deadlock, it is hardly necessary" 
to say that so far as such .substitution can be voluntarily carried 
out with the assent of both parties, whether by the establish- 
ment of wages boards or joint-committees, or by agreements to 
refer differences to third parties, the result is an economic as 
wall as a moral advantage. 

But the increasing adoption of these voluntary expedients 
for diminishing the chance of industrial friction lends no coun- 
tenance to the expectation that a satisfactory universal 
substitute for strikes and lock-outs can be devised except at 
the price of economic liberty. Compulsory refaence of dis- 
putes to a state tribunal cannot be reconciled with freedom of 
voluntary negotiations. 

Unless, then, we are prepared for a scheme of compulstffy 
regulation of industry by the state, strikes and lock-outs must 
be accepted, as necessary evils, but their frequency may be 
greatly diminished with the improvement of means of infor- 
mation as to the true condition of the labour market, and the 
influences by which it is determined. Many disputes arising 
purely from mismanagement and misunderstanding are wholly 
avoidable. While there is no warr^t for expecting the total 
abolition of strikes and lock-outs, it is not unreasonable to hope 
that the spread of education and the means of rapidly obtaimng 
information, the improvement of class relations, and the adop- 
tion, where practicable, of conciliatory methods, may gradually 
tend to confine actual stoppages to the comparatively few cases 


in which there is a genuine and serious difference of principle 
between the parties. 

Important British Strikes and Lock~outs,\ ^ 

Some of the more important labour disputes which havebcemr^ 
in various groups of trades in the United Kingdom arc noted below. 
With regard to the statistics given, it may here be noted that 
although for the sake of brevity it is stated in some places that a 
certain number of men were idle for a specified number of days, it 
must not be supposed that in all cases tlie whole number aflected 
were idle for the whole number of days. 

Coal-mining is an industry which has always been more con- 
vulsed by labour disputes than any other, probably owing to the 
violent oscillations of prices and wages, and to the varied and ever- 
changing conditions under which work is carried on. Several of 
the earliest recorded disputes among coal-miners, however, referr^ 
to the term of engagement ratlier than the rate of wages. In 1765 
the Nortliumbcrland miners struck for several weeks unsuccess- 
fully against the system of a yearly bond of service, which was then 
prevalent. In 1810 a strike of seven weeks in the same distmt 
against a variation of the yearly bond ended in a compromise. . 
Turbulent strikes in Nortliumbcrland and Durham are also re- 
corded in 1831 and 1832; the former, in which the men were s^- 
cessful, for a general removal of grievances, and the latter, in which 
they were defeated, for the maintenance of the union. These 
strikes were attended with violence and destruction of property. 
In 1844 still another prolonged strike took place in the north of 
England to enforce alterations in the terms of the yearly bond. 
From 30,000 to 40,000 men were out for 18 weeks. New men, 
however, were obtained, and there were many evictions. In 1864 
widespread strikes to(^ place in South Yorkshire and .^Bouth 
Staffordshire, tlie one for an advance and the other against a re- 
duction of wages. The Yorkshire strike is said to have aflected 

37.000 men, and the Stafiordshire strike 20,000. The latter lasted 

over four months. » _ 

The rapid fall in the price of coal after the abnormal inflation 
in 1871-1872 jiroduced a scries of obstinate strikes and U>ck-outB 
arising out of reductions of wages, in which the men were usually 
defeated. The South Wales miners, to the number of 70,000, 
were out for ii weeks in 1873 and for 19 weeks in 1875, the latter 
dispute being a combined strike and lock-out, and leading to ^ 
formation of the first of the series of sliding scales under which 
the industry in Soutli Wales was regulated until the end of the year 
1902. In 1877 the West Lancasliire miners (30,000) were out for 
6 weeks, and the Northumberland men (14,000) for 8 weeks. The 
last-mentioned dispute was terminated by an arbitration award 
in the miner's favour. In 1879, 70,000 Durliam men were out foe 
6 weeks, the dispute being terminated by an arbitration award 
giving half the reduction claimed by the coal-owners. The intio- 
duction of sliding scales in Durham and Northumberland in 1877 
and 1879 did something to preserve peace in those districts, though 
the Durham scale did not prevent the dispute of 1879 mention^ 
above. Both scales, however, were terminated by tlie men in 
1889 and 1887 respectively. In 1 880-1 881 the I^ncashire coal- 
mining industry was stopped for 7 weeks by a .strike of 50^000 to 

60.000 men against " contracting out ” of the Employers' Liability 

Act of 1880. , , T 

The fall of prices after 1890 led to a renewal of disputes. In 
1892 there was a prolonged stoppage in the Durliam coalfldd, 

75.000 men being out for about 11 weeks. 

In 1893 the greatest dispute took place tiiat has ever been 
recorded in tlic coal-raining industry, affecting the whole area 
covered by the Miners' Federation, viz. Yorksliire, l.ancashire 
and Cheshire, and the Midlands. During the years 1891 and 1892 
most of the districts covered by the Miners’ Federation submitt^ 
to reductions of wages varying from 15 % off the standard in 
Durham to 42^ % in South Wales and 50 % in Scotland, ^where 
the previous rise had been greatest. The Miners' Fed^ation, 
however, refused to recognize the principle that wages sliould fedlow 
prices, and put forward instead the tlieory that a mi^um or 
‘ living wage " should be fixed, and prices left to adjust themselves 
to this rate. Tlrey declined altogether to agree to any reduction 
and so strong was their combination that tlie coal-owners deferred 
any definite action until the middle of 1893, when they consider^ 
that some reduction was absolutely necessary to enable the trw 
to be carried on. On the 30th of June ^ey passed a resoluti^ 
after a conference with the men, demanding a reduction of 25 ^ 
off the “ standard " (equivalent to about 18 ^ off current rates 
of wages), and offered arbitration as an alternative ; but the fraera- 
tion absolutely refused any reduction, and the contest ^egan. 
Shortly before the beginning of the dispute Northumberland and 
Durham had become affiliated to the federation, but ^ese district 
were not threatened by a reduction, and they seceded from the 
federation sooner tlian strike, as demanded by that to obt^ 
the return of the reductions sustained since x.891. These districts 
consequently remained at work throughout the dispute, as wcU 
Scotland and (except for a part of August and SeptombetJ South 
Wales, reaping the advantage of the increased pneos and wages 
resulting from the restriction of production due to the stoppage. 
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Within the federation districts proper there were some localities 
in which no notices of reduction were posted, but the policy of the 
Minors’ Federation was to make the stoppage as universal as possible, 
and all its members were required to leave work. The Cumberland 
minOTS, however, though members of the federation, were for 
special reasons permitted to continue at work. By the middle 
of August nearly 300,000 men were idle, or nearly half the total 
number of coal-miners in the United Kingdom. The early stages 
of the dispute were uneventful, but as the funds of the unions 
affiliated to the federation became exhausted, and the pinch of 
distress was felt, feeling ran high, and in some districts deplorable 
acts of violence were committed. At Featherstone, in Yorkshire, 
an attack was made on a colliery, in the course of which the military 
fired on the rioters, two of whom were killed. 

The decision of the federation requiring all its members to leave 
work, whether under notice of reduction or not, had from the 
beginning met with considerable opposition in certain districts, 
and this opposition naturally grew stronger as the distress caused 
by the stoppage increased. At the end of August a ballot on the 
question showed a small majority still in favour of a universal 
stoppage, but the experience of another month led to a formal 
reversal of policy in this respect, a meeting of the federation at 
Chesterfield on the 29th of September deciding to allow all men t(» 
return to work who could do so at tlie old rates of pay, such men to 
pay a levy of is. a day in aid of those still on strike. Up to October 
no step was taken towards a .settlement beyond an offer on the 
part ot the miners on the 22nd of August to i)ledge themselves not 
to ask for an advance until prices reached the 1890 level, and also 
to assist the employers to prevent underselling — an offer which 
was rejected by the coal-owners. On the 9th of October a meeting 
of the representatives of the parties was held at Sheffield, at the 
invitation of the mayors of six important towns affected, but without 
definite result, beyond leading to an amended proposal on the 
part of the coal-owners for an immediate 15 % reduction, and the 
regulation of future changes in wages by a conciliation board. The 
men, however, still refused all reduction, and during October a 
number of coal-owners, especially in the Midlands, threw open their 
pits at the old rate of wages. 

A further advance towards a compromise was made by tlie 
owners on the 25th of October, when they offered that the proposed 
15 % reduction should be returned to the men in the event of 
the conciliation board (with an independent chairman) deciding 
in their favour. In consequence of this offer a meeting was held 
between the representatives of the owners and the men in London 
on the 3rd and 4th of November, but without arriving at a settlement. 
Matters had now reached a deadlock, and accordingly, on the 13th 
of November, the government addres.sed an invitation to both parties 
to be represented at a conference under the presidency (without 
a casting vote) of Lord Rosebery, who was then foreign secretary. 
The conference took place at the foreign office on the 17th of 
November, and resulted in a settlement, the men to resume work at 
once at the old rate of wages, to be continued until the ist of 
February 1894, from which date wages were to be Togulated by a 
conciliation board, consisting of fourteen representatives of the coal- 
owners’ and miners' federations respectively, with a chairman 
mutually elected, or in default nominated by the Speaker of the 
House of Commons, the chairman to have a ca.sting vote. 

This agreement terminated the dispute. The Speaker appointed 
Lord Shand as chairman of the board. In the middle of the 
following year, by mutual arrangement, the constitution of the 
conciliation board was modified so as to provide for limits below 
and above which wages should not move during a definite period. 
These limits have since been modified from time to time, but (with 
a gap from July 1896 to January 1899) the conciliation board con- 
tinued to regulate miners’ wages in the federated districts, and its 
formation has been followed by the institution of conciliation boards 
in most of the other important centres of the mining industry. 

During the summer of 1893 there was also a strike of about 

90.000 men in South Wales, which lasted about 5 weeks, 1894 
saw a prolonged dispute in the Scottish coal-mining industry, the 
men vainly attempting to resist the fall of wages which followed 
the fall of coal pnccs from the abnormal level to which they had 
risen during the English .stoppage of the previous year; 70,000 men 
were out from 15 to 16 weeks. In 1898 there was an unsuccessful 
stoppage lasting 25 weeks in South Wales and Monmouth affecting 

100.000 men, for the abolition or amendment of the sliding scale 
agreement. In 1902 the dissatisfaction of the pit-lads with a 
reduction of wages awarded by the conciliation board threw a 
large body of miners idle for some time in various parts of the 
** federated districts.” In 1906 a scries of local strikes occurred in 
South Wales in order to compel non-unionists to join the Miners’ 
Union, while in 1910 strike.^ in the Tonypandy district led to much 
notmg. 

The record of strikes and lock-outs in the Cotton Trade goes 
back to a time before the repeal of the Combination Laws. Thus 
the year 1810 was marked by lock-outs of spinners in Lancashire 
and Glasgow, the former caused by^a strike in the Stalybridge 
district to enforce Manchester rates of wages, and the latter having 
for its object the break-up of the men's union. In both cases the 
employers were successful. In 1812 there was a stoppage of 


40,000 looms in Scotland for some weeks, arising out of a wages 
dispute, in which the men were beaten, their union broken up, and 
their leaders imprisoned. Another unsuccessful strike attended with 
imprisonment of the men’s leaders took place among the Manchester 
spinners in i8i8, when 20,000 to 30,000 men were out for three or 
lour months to obtain an advance of wages and ritduction of hours. 
The year 1853 was one of great disturbance in thc^I^ncashire 
cotton- spinning trade. For seven months 20,000 .to 30,000 
spinners in the Preston district were engaged in an unsuccessful 
strike for an advance of wages, and in the .same year there was a 
stoppage of 65,000 spinners in Lancashire generally. The period 
of bad trade culminating in 1879 was marked by bitter disputes 
in the cotton trade, the men vainly trying to resist the reductions 
of wages which marked tliat period. Partial disputes at Bolton 
in 1877, and Oldham in 1878 were followed in the latter year by a 
gimeral stoppage in north and north-east Lancashire aflccting 70,000 
pcr.soiis for 9 weeks. The general dispute was attended with violent 
riots, and (>8 persons were tried and convicted. The next important 
dispute was a strike of 18,000 weavers in north-east Lancashire in 
1884 against a reduction of wages, which ended after 8 weeks in a 
compromise. Next year there was a strike at Oldham against a 
reduction of wages affecting 24,000 per.soiis in the spinning and 
weaving branches. The dispute ended in a compromise, half the 
proposed reduction of 10 being agreed to. In 1892-1893 a great 
dispute in the cotton-spinning trade took place, 50,000 persons in 
the Oldham and surrounding districts being out lor 20 weeks against 
a proposed reduction of 5 %. The dispute was ended by the so- 
called " Brooklands Agreement,” which provided for a reduction 
of alx)ut 3 %, and also contained rules for the settlement of future 
disputes by conciliatory methods. These rules do not, however, 
provide for a final appeal in cases of deadlock. A considerable 
strike in 1910, brougnt about by a dispute as to the allocation of 
duties of a single operative, was terminated by the intervention of 
the board of trade. 

The Building Trades have in mo.st years been characterized by a 
large number of local and sectional disputes sometimes affecting 
comparatively small bodies of men. Often, however, all branches 
of building trades in a given district have been stopped simul- 
taneously, but few of the building trade stoppages have affected a 
sufficiently large body of men to be noticed here as important dis- 
putes except in London. The years 1810 and 1816 were marked by 
.strikes on tlie part of the London carpenters, the first being a succe.ss- 
fiil attempt to obtain a rise in wages, the second an unsuccessful 
resistance to a fall. In 1833 an important di.sputc laid idle the 
building trades of Liverpool and Manche.ster. The dispute arose 
out of the objection of the men to the contract system, and led to a 
general lock-out to compel the men to leave their unions, in which 
the employers were generally successful. In 1859-1860 a partiel 
strike in London against the discharge of a delegate led to a lock- 
out of 25,000 building operatives for 7 months, and in 1861-1862 
a renewed strike for a reduction of hours resulted in a com- 
promise. In 1872 there was a successful strike of 10,000 London 
building operatives for a rise of wages, a shortening of hours being 
also obtained. In 1891 there was an unsuccessful .strike of car- 
penters in London for a rise in wages, affecting 9000 men and lasting 
24 weeks. 

Engineering, Shipbuilding and Metal Trades . — Among the most 
noteworthy disputes in the engineering trade was that in 1852, soon 
after the formation of the Amalgamated Society of Engineers by 
the fusion of a number of local and sectional societies. The di.spute 
originated in Lancashire, and turned on demands from the men for 
the abolition of piece-work and overtime, the dispute being further 
complicated by questions relating to the employment of labourers 
in working machines. The men ceased Working overtime, and were 
locked out to the number of over 13,000 for periods ranging from 
thr^ to nine months. The men were completely beaten, and many 
engineering shops required the men to leave the union before resum- 
ing work. In 1871 a strike of 8000 to 9000 men in the north of 
England for a reduction of hours from 59 to 54 was successful after 
a stoppage of 20 weeks, and led to the general introduction of the 
nine-hour-day throughout the country. 

In 1897-1898 there was a widespread and prolonged dispute 
turning on questions of hours and of freedom of mani^ement of 
works, which lasted 29 weeks and affected 47,500 men. The imme- 
diate occasion of the stomiage was a demand on the part of the men 
for an eight-hour-day in London workshops, but this issue was soon 
overshadowed in importance by other questions rdating to the 
freedom of emplojrers from interference by the unions in the 
management of their business, especially in such matters as piece- 
work, overtime, selection and training of workmen to work machines, 
employment of unionists and non-unionists, and other matters 
affecting the relations of employer and employed generally through- 
out the United Kingdom. For some time previous to the general 
dispute there had been a growing di.ssatisf action on the part of the 
employers with the encroachments of the Amalgamated Society 
of Engineers and other societies in kindred trades on matters affect- 
ing the management of business, which the employers considered 
to be outside the legitimate functions of trade unions. In the absence 
of any general combination of employers, the unions were able to 
bring their whole force to bear on emplovers in particular localities. 
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■with the result that the stnngency of the conditions and restrictions 
enforced varied very greatly in different districts, according to the 
comparative strength of the unions in those districts. Employers 
complained of being subject to vexatious restrictions not imposed 
on their competitors, and they declared that they were severely 
handicajrped at compared with America and other countries, where 
engineering employers liad much more complete control over the 
managcHnent of their business. In 1895 was formed the Federation 
of Engineering Employers by the coalition of the local associations 
on the Clyde and m Belfast, and this federation gradually spread 
to other districts until it finally embraced the United Kingdom 
generally. The policy of the federation was to defeat the attempts 
of the unions to put pressure on particular individuals or localities 
by the counter- threat ol a general lock-out of trade unionists 
over a wide area in support of the employers thus attacked. 
The lock-out notices were framed in such a way that 25 % of the 
trade unionists employed were to be discliarged at the end of each 
week until the whole were locked out. Lock-out notices of this kind 
were twice posted — in August of i8g6 and in the spring of 1897 — 
before the general dispute, but in each case the dispute was averted 
before the notices took effect. But the conferences which took place 
in April 1897 between the representatives of employers and unions 
led to no agreement except on comparatively unimportant points. 
>\^en, therefore, in June 1897 the London employers, threatened 
with a strike for an eight-hour-day, pul their case in the hands of 
the Employers’ Federation, and the federation determined to sup- 
port them by a general lock-out, it was understood that tliis lock-out 
was enforced, not only in order to resist the reduction of hours in 
London, but to obtain a settlement of all the important questions 
at issue between the federation and the unions as a whole. The 
engiiK'crs replied to the notices of a gradual lock-out by withdrawing 
the whole of their members from work in federated workshops. 
At first the lock-out affected .some 25,000 men employed in 250 
establishments, but by the close of the dispute the number of 
em])loyers involved had risen to 702, and of work-people to 47,500. 

Until November no meeting between the parties took place, but 
on the 24lh of November and following days a conference was held 
in pursuance of negotiations with tlie parties by the board of trade, 
each side having its own chairman. The main point for which the 
employers contended was freedom on the part of each employer to 
introduce into Ins workshop any condition of labour under which 
any members of the trade unions were working in any of the federated 
workshops at the beginning of the dispute, except as regards rates 
of wages and hours of labour. Arising out of this general principle 
of freedom of management, a number ot special points were discussed 
and subsequently embodied in separate articles of the provisional 
agreement, and a system ol local and general conferences for the 
settlement and avoidance of future disputes was also included there- 
in. The employers absolutely declined to grant any reduction 
ol hours of labour. The negotiations dragged on for a considerable 
lime, and were at one time, broken off owing to the refusal of the 
men to ratify the provisional agreement. By the end of the year, 
however, it was evident that the position of the men was very much 
weakened owing to the depletion of their funds, while that of the 
employers was stronger than ever. On the 13th of January the 
London demand for an eight -hour-day was formally withdrawn, 
and after some further negotiation, and the embodiment in the 
agreement of the notes and explanations published by the employers, 
a settlement was arrived at and ratified by more than a two-thirds 
majority of the men, the final agreement being signed on the 28th 
of January. 

The victory of the employers was complete, but the use made of 
it was moderate, and the relations between employers and workmen 
in the engineering trades on the whole improvtHl, all matters likely 
to cause dispute being now amicably discussed between the repre- 
sentatives 01 the respecth'e associations. 

In 1866 a .strike of 3000 shipwrights on the Clyde led to a general 
lock-out of shipbuilders in the district. In 1877, 25,000 iron ship- 
builders on the Clyde struck for 23 weeks for an advance of wages, 
the dispute being settled by arbitration. 

In 190O the shipbuilders in the Clyde district struck "work for about 
7 weeks to obtain an advance of wages of is. 6d, a week. The 
dispute ended in their defeat, about 15.000 men being affected. 

In 1891 a prolonged dispute took place between the plumbers 
and engineers engaged in shipyards on the Tyne as to “ demarca- 
tion 24(10 men were idle -from 7 to 8 weeks, the result being the 
drawing up of an elaborate list of apportionment applicable to the 
Tyne and Wear. The shipbuilding trades have from early times 
been marked by numerous ” demarcation ** disputes, mostly of a 
local character, as to the limits of the work of the various bodies 
of work-people — c. g. between shipwrights and boatbuilders: 
shipwrights and joiners; shipwrights and boilermakers; joiners and 
cabinetmakers ; boilermakers and engineers ; engineers and plumbers ; 
engineers and brassfinishers. Some of these matters are now dealt 
with by joint trade boards (see Arbitration and Conciliation), 

Among the more important disputes in the iron trade are to be 
mentioned a strike and lock-out of 30,000 ironworkers in Stafford- 
shire in 1865. in which the men were beaten after a costly stoppage 
of 18 weeks; an unsuccessful strike of 12,000 ironworkers in Middles- 
brough for 18 weeks in 1866; and an unsuccessful strike of 20,000 
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ironworkers in Staffordshire for 4 weeks in 1883 against a reduction 
of wages, attended by rioting and de.slructioii of plant. 

The nailmakers in the Dudley district engaged in widespread dis- 
putes in 1840. 1881 and 1887. The strike of 1840 against a re- 
duction of wages was unsuccessful. Those of 1881 and 18187 were 
for advance ol wages; the former was wholly, the latter partially 
successful. The women chain-makers of Cradley Heath successfully 
struck in 1910 for an increase of wages. 

Other Trades , — Among other noteworthy disputes are to be 
mentioned : — 

1. A successful strike of 14,000 persons in the Leicester hosiery 
trade in 1819 for an advance in wages. 

2. An unsuccessful strike of 13,000 or more tailors in London in 
1834 for a rise of wages and reduction of hours, lasting several months. 

3. A dispute among the pottery workmen in the Midlands in iS^b 
against the terms of yearly hiring, leading to a general lock-out 
of over 15,000 men for 10 weeks, which ended in tne defeat of the 
men. 

4. A series of disputes among agricultural labourers in 1872-1874 
for increases of wages and other improvements in the conditions of 
emj^loyment, in which the men were mostly successful. These 
disputes, which arc almost the only widespread disputes recorded 
in agriculture, evoked much public interest. 

5. In 1889 there was a prolonged strike of dock and waterside 
labourers in London for a rise in wages and other alterations in 
conditions of employment, which was successful, mainly through 
the financial support received from the Austrahan trade unions 
and from the general public. It began on the 13th of August with 
a small local di.spute at the West India Docks about the wages earned 
for discharging a certain cargo, but spread rapidly among all classes 
of dock labourers in the port, who took the opportunity of demanding 
an increase in the rati' of pay lor time work from 5d. to-6d., the 
abolition of contract and piece-work, and the remedy of other 
grievances. They were joined by the stevedores and lightermen, 
who came out “ in sympathy,” though the latter class of men soon 
formulated a set of demands of their own. Employment was brisk, 
the weather fine, and the public sympathetic, and in a few days’ 
time not less than 16,000 men were idle. For the mosifpart they 
were unconnected with trade unions which could give them strike 
pay, but during the month that the strike lasted the public at home 
and abroad subscribed nearly £50,000 in sui)port of the strikers. 
Of this total over ;^30,ooo came from Australia, where from the 29th 
of August onwards a series of meetings were held for the purpose of 
raising funds to assist the London lalwurers. The Australian sub- 
scriptions practically decided the issue of the contest. On the very 
day on which the first Australian meeting was held at Brisbane the 
leaders of the strike attempted by means of a " no- work manifesto ” 
to widen the area of the dispute and cause a general stoppage of 
industry. Though this attempt was soon abandoned it caused 
considerable alarm and threatened to alienate public sympathy from 
the men. Early in September many of the wharfingers made sepa- 
rate settlements with the strikers, and the shipowners attempted to 
put pressure on the dock companies to allow them to employ labour 
direct within the docks. The apprehensions of the public led to the 
formation of a conciliation committee at the Mansion House, includ- 
ing the Lord Mayor, the bishop of l.ondon, Cardinal Manning, Sir 
John Lubbock (Lord Avebury), and others, who mediated between 

I the strikers and the dock directors, with the result that after one 
abortive attempt at a settlement, the terms of which were rejected 
by the men, an agreement was arrived at on the 14th of September, 
under which the dock labourers obtained the greater part of their 
demands. From the 4th of November the rate of hourly wages 
for time work was raised to 6d,, with 8d. overtime; contract work 
was converted into piece-work, with a minimum rate of 6d., and 
other points in dispute were settled. Though during the strike cases 
of intimidation and ■violence on the part of pickets were by no 
meaiia absent, the police-court charges arising out of the dispute 
were remarkaHv few. By the end of the year the Dock Lgbburers* 
Union (which had previously been known as the Tea Operatives 
and General Labourers’ Union, and at the beginning of the dispute 
numbered about 800 members) had increased its membership in 
London to over 20,000 — a number which was afterwards furaicr 
increased by the formation of provincial branches. In London, 
however, the membership rapioly declined during the followi n g p,^ 
years of depression of trade. The stevedores, who, as above re- 
marked, came out ” in sympathy " with the dock labourers, returned 
to work as soon as the latter w.re satisfied, but the lightermen’s 
demands were adjusted by an award of L ord B rasscy before they 
returned to work. 

6. The organization of labour at the principal ports which 
followed this dispute led to a series of struggles between the new 
unions and ■the snipowners, who formed an organization called the 
Shipping Federation Limited, and successfully established their 
right to employ ” free labour ” in opposition to the unions of seamen 
and other bodies of labourers. The last of these disputes on a large 
scale occurred at Hull in 1893, and ended in the defeat of the dock 
labourers after a stoppage affecting 11,000 men for 6 weeks. 

7. In 1895 a gencr^ stoppage of 46,000 boot and shoe operatives 
was terminated, after a stoppage of 6 weeks, by a settlement effected 
through the board of trade. The issues of this dispute were of 
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interest as involving the bcom and limits of the functions of trade 
union action and of arbitration in relation to the management of 
i>iisines9. The terms of settlement, which were of an elaborate 
character, are still in operation. 

8. Two prolonged clisputes at Lord Penrhyn*s slate quarries 
in North Wales in 189G and 1900 attracted public notice from the 
obstinacy with which the contests were conducted on both sides. 
About 2500 work-people were affected, and the questions at issue 
were the recognition of the men’s combination and the remedy of 
a number of alleged grievances, including the abolition of the con- 
tract system. After 48 weeks* stoppage, during which the board 
of trade vainly tried to mediate, the first dispute was ended by a I 
compromise; but in 1900 another struggle began which was per- 
sisted in by many of the men until November 1903, but without i 
success. ‘ I 

Foreign Countries* ! 

Below is given a brief account of the most recent strike | 
statistics in the principal countries other than the United i 
Kingdom, except those of the United States, which are dealt 
with in a separate section. 

France*— Detailed statistics of strikes and lock-outs in France 
have been published annually since 1890 by the French office 
du travail. The following are the figures for 1900-1906 


Year. 

Number of 
Disputes. 

Number of Work- 
people directly 
affected. 

Aggregate 
Duration in 
Working Days. 

1900 

903 

222,769 

3,761,227 

T901 

523 

111.414 

1,862.050 

1902 

512 

212,704 

4,675.081 

1903 

571 

123.957 

2,443,219 

1904 

1,028 

271,267 

3.93<>.774 

1905 

835 

178.252 

2,785,167 

1900 



1. 314 

439.280 

9.445.420 

Mean of 
7yrs. 

8X2 

222,800 

4,129,848 


The principal groups of industries affected by disputes were 
in 1900 and 1901 the transport, involving 47,125 and 36,636 
’ work-people respectively; in 1902 the mining and quarrying, in- 
volving 119,181 work-people; in 1903 the textile manufacturing 


The figures from 1901 are summarized below : — 


Year. 

Number of Disputes 
terminating in the year. 

Number of Work-people 
directly and indirectly 
affected. 

1901 

lOQX 

68 ,iqi‘ 

1902 

iioO 

70,696 

1903 

1444 

135.522 

1904 

1990 

145,480 

1905 

2657 

542. 5 ^ 

1906 

3626 

37<^.4i5 

1907 

2512 

286,016 • 


In 1905, 232,425 work-people employed in the mining and 
smelting group were involved in disputes, and in 1906 and 1907 
102,888 and 90,890 work-people employed in the building group 
of trades were so involved. 

In the German statistics disputes are counted more than 
once if due to more than one separate cause. Of the total 
number of disputes tabulated in this way during the period 
IQ01-1907, 56 % were on questions of wages, 15 % on questions 
of hours, 10 % on questions of the employment of particular 
classes of persons and the balance on questions of working 
rules and other causes. 

During the same period 20 % of the disputes were settled 
in favour of the work-people, 45 in favour of the employers, 
and 35 % were compromised. 

The following figures are based on reports pub- 
lished by the Belgian labour department. 

The table given below shows the number of strikes and the 
numbe.r of work-people directly affected by strikes in each 
of the years 1901 to 1907. 

The mining industry and the transport trades accounted for 
20,813 and 15,063 of the work-people affected in 1901, and 
the mining industry and the textile industry accounted for 
59,168 and 7975 of the work-people in 1905. In 1906 the 
mining industry accounted for t2,i 89 of the work-people affected, 
and in 1907 the transport trades accounted for 10,660, the mining 



1901. 

1902. 

1903. 

1904. 

1905. 

T9O6. 

1907. 

Number of strikes 

Number of work-people directly affected by strikes . 

117 

43.814 

73 

10.477 

70 

7.649 

8x 

12,375 

■33 

75.672 

220 

26,858 

227 

46,908 


industry, involving 76,376 work-people; in 1904 the textile 
manufacturing industry, involving 76,293 v/ork-people; the 
transport, involving 69,293 work-people, and the agricultural, 
forestry and fishing group, involving 52,333 work-people; in 
1905 the building and metal trade groups of industries, involving 
about 32,000 work-people in each; and in 1906 the building, 
metal and mining quarrying groups of industries, involving 
about 90,000 work-people in each. 

In the French statistics of causes of disputes a dispute due 
to several causes is entered as many times as there are causes, 
not merely under its principal cause, as in the United Kingdom 
statistics. It would be pos,sible to summarize the relative 
prevalence of different groups of causes of trade disputes by the 
numbers involved, but it Ls suffic^ient to say that the results 
during the period 1900 to 1906 were as follows : 12 % in favour 
of the work-people, 25 % in favour of the employers, and 63 % 
compromised. A general. strike of railway employees all over 
France in 1910 threatened to spread to other industries and 
cau.sed an acute political crisis, but the energetic measures taken 
by M. Briand^s government, especially the is.suc of mobilization 
orders to all the reservists on the affected lines, brought about 
its collapse in little more than a week. 

Gffmawy.— Before 1899 there were no official statistics of 
strikes and lock-outs throughout the German Empire, but 
certain figures were collected and published by the committee 
of the “ Gewerkschaften,” or Social Democratic trade unions, 
in their Correspondenzblati, These figures, however, were 
admittedly incomplete. From 1899, iiowever, statistics have 
been published by the German imperial statistical office for 
strikes and lock-outs other than in agriculture. 


industry for 9626 and the textile industry for 7961 of the work- 
people affected. The causes of the strikes during the period 
were mainly questions of wages, nearly 80 % of the work-people 
being involved on this account, and the results were mainly in 
favour of the employers, viz. 71 %. Of the total number of 
work-people affected by strikes in the period 1901-1905 68% 
returned to work on employers' terms without negotiation. 
From 1906 particulars are given of lock-outs and of the number 
of work-people indirectly affected by strikes. 

In 1906 five lock-outs were recorded, all in the textile industry, 
affecting 23,621 work-people, and in 1907 four lock-outs were 
recorded affecting 16,274 work-people (one of these lock-outs 
affecting 16,000 work-people employed in the transport t ade). 

The number of work-people indirectly affected by strikes was 
11,468 in 1906 and 19,248 in 1907. 

Sweden . — The Swedish labour department has published 
.statistics of strikes .since 1903. There were in 1903 142 dis- 
putes directly affecting 22,568 work-people, in 1904 215 
disputes directly affecting 11,485 work-people, in 1905 
175 disputes directly affecting 32,368 work-people, in 1906 
277 disputes directly affecting 18,6 t 2 work-people, and in 
1907 298 disputes directly affecting 21,722 work-people. Of 
the 1107 disputes recorded in the five years 691 were caused 
by questions of wages. Of the 1107 disputes 362 ended in 
favour of the work-people, 272 in favour"of the employers, and 
395 in a compromise. In 1909 there was a great national strike 
involving almost every industry, and lasting some six months. 

Denmark*— The statistics of disputes in Denmark are pub- 
lished by the Danish statistical bureau. During the period 
1900 to 1906 the number of disputes varied from 57 in 1901 
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to 89 in 1906^ and the number of work-people directly affected 
from 7606 (involved in 68 disputes) in 1900 to 1148 (involved 
“I 43 disputes) in 1903. The nuipper of work-people shown is 
the maximum number affected at any cn>e time, but the number 
involved Js nql obtained fqr all disputes. Of the total number 
of disputes which took place during the seven years’ period 
1900-1^6, viz. 518, 53% were caused by questions of wages, 
3 % by hours of labour, 7 % by working arrangements, rules, 

6 % by questions of trade unionism, and 31 % by other causes 
or^causes unknown. 

Holland . — Statistics of disputes in Holland are published 
by the central statistical bureau. During the three years 
1904, 1905 and 1906 the number of disputes recorded were 
102, 132 and 181 respectively, and the number of work-people 
directly affected 11,186, 7364 and 18,858 respectively, but the 
number of work-people affected was not ascertained in every 
dispute. The causes of disputes are measured by the number 
of days lost by the work-people directly affected (though these 
particulars were not obtained for all disputes), and the days 
lost by disputes which had more than one cause are included 
under each cause or object. In 1904 25%, in 1905 53% and 
in 1906 51 % of the time lost was caused by questions of wages. 
The results of disputes in the three years are shown in the 
following table : — 


, Result. 

Number of Di.sputes. 

1904- 

1905. 

1906. 

Ill favour of work-people . 

24 

25 

35 

In favour of employers 

43 

49 


Compromised 

31 

55 

(18 

Indeterminate or unknown 

4 

3 

7 

Total 

102 

132 

173 


The figure for 1906 does not include 8 “ sympathetic ” disputes 
which came to an end when the original dispute terminated in 
connexion wdth which they occurred. 

Austria . — Particulars of strikes and lock-outs are published 
by the Austrian labour department. 

The following table shows the number of strikes, the number 
of strikers and non-strikers affected, the number of working 
days lost by strikers, and the number of lock-puts and work- 
people involved in each of the seven years 1900 to 1906. 
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of working days lost during thje same four years were 278,^5$, 
284,140, 489,7 75 and 61 3,98 p respectively. Of the total numper 
of disputes in the seven years (859), 208 occurred in fhehuil4ing 
trades, 139 in the metal trades, 79 in the clothing trades, 62 in 
the miniqg industry, 60 in'the transport trades and 48 in the foo^ 
and tobacco preparation industry. Of the 740 disputes occur- 
ring in the same period for which a cause could be tabulated, 
248 were for an increase in wages, 94 against the emplqymejit 
of particular persons, 64 were for both an increase in wages 
and a decrease in hours of labour, and 45 against a reduction 
in w'ages; and of the 841 disputes for which the result could 
be tabulated, 293 were in favour of the employers, 250 were in 
favour of the work-peopje, 200 were settled by compromise, 
and the balance (98) were indefinite in their settlement. Four 
of the Canadian provinces, Ontario, Nova Scoria, British 
Columbia and Quebec, and the Dominion government have 
enacted laws with a view to the peaceful settlement of industrid 
disputes. Under the Industrial Disputes Investigation Act 
of 1907 strikes and lock-outs are unlawful in industries termed 
public utilities prior to or during a reference of such dispute 
to a board of conciliation, a provision which is enforced by 
heavy penalties. Thirty days’ notice of intended changes in 
wages or hours have to be given under the act. 

Australia and New Zealand . — ^Four of the Australian states 
(Victoria, New South Wales, South Australia and Western 
Australia) and the Commonwealth as a whole have enacted 
laws with a view to the peaceable settlement of disputes between 
employers and work-people, but the laws of Victoria and 
South Australia are inoperative though unrepealed. These two 
states and Queensland have, however, established wages boai ds 
which tend to prevent disputes on the question most frequently 
the cause of strikes or lock-outs. The original inspiration of the 
conciliation and arbitration laws arose from the great strikes 
of 1890 to 1892, vdiich turned to a great extent on the 
attempt of labour unions to .secure a monopoly of employment. 
They all ended in the defeat of the work-people and m a great 
weakening of trade unionism in the colony. 

In New Zealand a law has also been in force since 1894 for 
the encouragement of the formation of industrial unions and 
associations, and to facilitate the settlement of industrial 
disputes. Strikes and lock-outs are now illegal in New 
Zealand. 



1900. 

1901. 

1902. 

1903. 


1905- 

1996. 

Number of strikes 

303 

270 

2O4 

.324 

414 

686 

1.083 

Number of work-people taking part in strikes . , , 

Number of non-strikers afTected 

105.128 

7*737 

24,870 

2,840 

37.471 

6,354 

46.215 

5.24‘i 

64,227 

9,301 

59.591 

11*349 

*53.688 

13.098 

Number of working days lost by strikers .... 

3.483.963 

157*744 

2S4.04O 

y>o*567 

000,029 

l*l5Xi5i9 ; 

2,191*815 

Number of lock-outs 

Number of work-people directly involved in lock- 

10 

3 

8 

8 > 

6 

17 

59 

outs . 

4.036 

302 


,L334 

23,742 

11,197 

67,872 


In the tabulation of causes or objects of disputes the work- 
people are entered as many times as there are causes. Daring 
the period 1900 to 1906 que.stions of wages were the pre- 
dominating cause of dispute. 

Twenty-five per cent, of the work-people were involved in 
disputes during 1900 to 1906 which resulted in favour of the 
employers, 13 % in dilutes which resulted in favour of the 
work-people, and 62 % m disputes which were compromised. 

Tht British Colonies* 

Canada.-^Statistics of disputes are published by the departr 
ment of labour. During the seven years 1901 to 1907 the totid 
number of disputes recorded was 859, the number each year 
being as follows : — 


1901. 

1902. 

1903. 

X904. 

1905. 

1906. 

1I907. 

104 

I 4 t 3 

160 , 

103 

00 


1 


In 1904 the number of work-people involved was 15,665^ in 
ji9<>5, 16,127; in ^9061, 26^074 and in 1907, 34,972. The number 


Authorities. — The following are among the more important 
of&cial publications on strikes and lock-outs : Keports of the Chief 
Labour Correspondent of the Board of Trade on Strikes andaLock- 
outs (annually from 1888) ; Labour Gazette (Board of Trade,%i6nthly 
from May 1893); Reports of Royal Commission on Labour (xS^i- 
1894); Report of the Royal Commission on Trade D^utxn and 
Trade Combinations (1906); Third Abstract of Foreign L^ho^ 
Statistics (Board of Trade, 190O— Section on Trade Disputes), and the 
publication of the ofiices given as the authorities for the st^ke 
statistics of the various foreign countries ahd coAonies. (Sde 'dlBO 
list of anthoriffes 6u Trade Unions and Arbitration anp 

CIUATION.) 

Untied States, 

The firtt recourse to a strike in the United Statos occujcned 
in 1740 or 1741, when a combined strike of joumeymeit bak^ 
occurred in New York Gty. An information was in 1,741 
against the strikers for conspiracy not to bake until ^eir wajgaj! 
were raised. On this they were tried and convict^, but it 
does not app^r that ai^ sentence was ever passeiL 4in 
1796 an association of joum^men shoemakers; in |^hilade|pi^ 
ordered a turn-out ” or strike to secure an; increase ^ 

.and again in 1798, for the same purpose, bo^ stms 

XXV. 33 a 
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successful. In 1799 the shoemakers of Philadelphia struck 
against a reduction of wages, the strike lasting about ten weeks, 
and being only partially successful. These four are the only 
strikes to which any reference can be found that occurred in the 
United States prior to the 19th centur}\ The condition of 
industry generally during the colonial days was not conducive 
to strikes. The factory system had not taken deep root, masters 
and men worked together, and so there was no opportunity 
for concerted action. 

The first notable American strike occurred in November 
1803, in the city of New York, and is commonly known as the 
Notmbh “ sailors’ strike.” The sailors in New York had 
Bmriy been receiving $10 per month. They demanded 

5#r/Jre«. an increase to $14. In carrying out their purpose 

they formed in a body, marched through the city, and 
compelled other seamen who were employed at the old 
rates to leave their ships and join the strike. The strikers 
were pursued and dispersed by the constables, who arrested 
their leader and lodged him in gaol, the strike thus terminating 
unsuccessfully. In 1805 the Journeymen Shoemakers’ Associa- 
tion of Philadelphia again turned out for an increase of wages. 
The demands ranged from 25 to 75 cents per pair increase. 
This strike lasted six or seven weeks and was unsuccessful. 
The strikers were tried for conspiracy, the result of the trial 
being published in a pamphlet which appeared in 1806. An 
account of this trial may be found in the United States Supreme 
Court library. In November 1809 a strike among the cord- 
wainers occurred in the city of New York. The proprietors 
quietly took their work to other shops, and by this stratagem 
defeated the strikers ; but the action being di.scovcred, a general 
turn-out was ordered by the Journeymen Cordwainers’ Asso- 
ciation against all the master workmen of the city, nearly 200 
men being engaged in the strike. At that time a stoppage of 
work in one shop by the journeymen was called a strike 
a general stoppage in all shops in a trade was known as a 
''general turn-out.” A member of a journeymen’s associa- 
tion who did not keep his obligations to the organization was 
denominated a “ scab.’’ 

In 1815 some of the journeymen cordwainers of Pittsburg, 
Pennsylvania, were tried for conspiracy on account of their con- 
nexion with a strike, and were convicted. In 1817 a peculiar 
labour difficulty occurred at Medford, Massachusetts. Thacher 
Magoun, a shipbuilder of that town, determined to abolish 
the grog privilege customary at that time. Mr Magoun gave 
notice to his people that no liquor should be used in his ship- 
yard, and the words “ No rum I ” “ No rum ! ” were written on 
the clapboards of the workshop and on the timbers in the yard. 
Some of Mr Magoun’s men refused to work; but they finally 
surrendered, and a ship was built without the use of liquor in 
any form. 

The period from 1821 to 1834 witnessed several strikes, 
but rarely more than one or two in each year. These strikes 
occurred among the compositors, hatters, ship carpenters and 
caulkters, journeymen tailors, labourers on the Chesapeake &Ohio 
canal, the building trades, factor)^ workers, shoemakers and 
others. One of the most notable of these, for its influence 
i^n succeeding labour movements, occurred in 1834, in the 
efty of Lynn, Massachusetts. During the latter part of the pre- 
ceding year the female sKoebinders of that town began to agitate 
the question of an increase of wages. The women engaged in 
this work usually took the materials to their homes. The 
manufacturers were unwilling to increase the prices paid, so a 
meeting for consultation was held by more than one thousand 
binders. This was on the 1st of January 1834. The binders 
resolved to take out no more work unless the increase was granted. 
The employers, hoyever, steadily refused to accede to the 
demand^, as they found no difficulty in having their work done 
in neighbouring towns at their own prices. The strike, after 
three or four weeks, came to an unsuccessful termination. In 
Febniary of the same year a disturbance of short duration 
occurred at Lowell, Mass., among the female factory operatives. 
Their strike was to prevent a reduction of wages. Ihiring the 


year 1835 ^ l^rge number of strikes throughout the 

country, instigated by both men and women. The number 
of strikes by dissatisfied employees had at this time become so 
numerous as to call forth protests from the public press, the 
New York Daily Advertiser of the 6th of June 1835 declaring 
that " strikes are all the fashion,” and suggesting that it 
was “ an excellent time for the journeymen to come from the 
country to the city.” 

The United States government, through the census office 
and the department (now bureau) of labour, has investigated 
the question of strikes, the result being a fairly 
continuous record from 1880 to the 31st of December ^^H*****’ 
1905 inclusive. In 1880, according to the tenth 
census, there were 610 strikes, but the number of establish- 
ments involved in them was not reported; the record must 
therefore commence with 1881, and since then the facts have 
been continuously and uniformly reported by the department 
(now bureau) of labour. This record, so far as numbers are 
concerned, is shown in the following table : — 


Vcir. 

Strikes. 

Lock'outs. 

Number of 
Strikes. 

Establish* 

ments 

involved. 

Employees 
thrown out 
of employ- 
meiii. 

Establish- 
^ ments 
involved. 

Employees 
thrown out 
of employ- 
ment. 

1881 

47i 

2,928 

129,521 

9 

055 

1882 

454 

2,105 

I54>67I 

42 

4,131 

188) 

478 

2,759 

149.763 

117 

20,512 

18S4 

443 

2,.3<>7 

147.054 

354 

18,121 

1885 

^>45 

2,284 

242.705 

183 

15.424 

1 880 

1.432 

10.053 

508.044 

1309 

101,980 

1887 

L43<> 

6,589 

379.670 

1281 

59.030 

1888 

9o() 

3.5<-H) 

147.704 

t8o 


1889 

1.075 

3.786 

249.559 

132 

10,731 

1890 

1.833 

9,424 

351.944 

324 

21.555 

1891 

1.717 

8,1 lO 

298,939 

54O 

31-014 

1892 

1,298 

5.54« 

20(),(>71 

716 

32,014 

1893 

1.305 

4.555 

205.914 

.405 

21,842 

1894 

1.349 

8,196 

660,425 

875 

29,619 

1895 

1.215 

<>.973 

392.403 

370 

14.785 

iSge') 

1,026 

5.462 

241,170 

51 

7,668 

1897 

1,078 

8,492 

408,391 

171 

7.763 

1898 

1.056 

3.809 

249,002 

X64 

14,217 

1899 

1.797 

11.317 

417,072 

323 

14.817 

1900 

1.779 

9.248 

505,066 

2281 

62,653 

1901 

2,924 

10,908 

543.386 

451 

20.457 

1902 

3,162 

14,248 

659.792 

1304 

31.715 ' 

1903 

3.494 

20,248 

656,055 

3288 

131.779 

1904 

2.307 

10,202 

517.211 

2316 

56.604 

1905 

2.077 

8,292 

22 1. 680 

1255 

80,748 

Total 

3(>.757 

181,407 

8,703,824 

.8,547 

825,610 


Statistics of Strikes , — Out of the total of 181,407 establish- 
ments at which strikes took place during the period named, 
69,899 were in building trades, 17,025 in coal and coke, 7381 in 
tobacco, 20,914 in clothing, 4450 in stone-quarrying and cutting, 
1555 in boots and shoes, 1551 in furniture, 1476 in brick-making, 
2999 in printing and publishing, and 1086 in cooperage. These 
ten industries supplied 128,336, or 7074% of the whole number 
of establishments in which strikes occurred during the twenty- 
five years. In the lock-outs occurring during the same time 
five industries bore a very' large proportion of the burden, 
involving 13,716, or 73*95% of the whole number of establish- 
ments, which was 18,547. The industries affected were: 
building trades, 10,142; clothing, 1943; stone-quanyung and 
cutting, 901; boots and sho^s, 337; tobacco 393. The whole 
number of persons thrown out of employment by strikes was 
8,703,824, of whom 90*57 % were males and 9*43 % were females; 
and the total number thrown out of employment by lock-outs 
during the same period was 825,610, of whom 84‘i8% were 
males and 15*82% were females. About 70 % of the whole 
number of strikes were ordered by labour organizations ; and of 
the number so ordered (25,353) 49*48% succeeded, 15*87% 
succeeded partly, and 34*65 % failed. Of the whole number 
of strikes, 47*94% succeeded, 15*28% succeeded partly and 
36*78% failed. Of the lock-outs, 50*79% succeeded, 1071% 
succeeded partly and 32*09 % failed. Tht average duraition 
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of the strikes for the whole period was 25*4 days, and of the 
lock-outs 84*6 days. 

More strikes were occasioned by demands for increase of 
wages than for any other one cause, 32*24 % of all strikes 
being for* this fcause, but this in combination with other causes 
attribut|ible in whole or in part to demands for increase of 
wages brings the demands up to 40*72 %. 

The next most fruitful cause of strikes is disagreement con- 
cerning the recognition of the union and union rules. For 
this 18*84 % of strikes were declared, and both alone and 
combined with other causes produced 32*35 %. Objection to 
reduction of wages caused 1 1 *90 % while demands for reduction 
of hours alone and combined with other causes produced 9*78 % 
of strikes. 

Of the total number of establishments involved in strikes 
57*91 % wore involved for causes either in whole or in part due 
to demands for increase of wages. The most important cause 
of lock-outs during the twenty-five years was disputes concern- 
ing the recognition of the union and union rules and employees" 
organizations, which alone and combined with various causes 
produced nearly one-half of all lock-outs and more than one- 
half of all estajolishments involved in lock-outs. The United 
States government's account of losses from strikes is for the 
period from, January 1881 to the 31st of December 1900, the 
five years from 1901 to 1905 inclusive not being included in 
that account. It is difficult to ascertain exactly the losses of 
employees and employers resulting from strikes and lock-outs. 
Differences may counterbalance each other, so that the results 
given below for the period named may be considered as fairly 
accurate. 

The total loss to employees and employers alike in the estab- 
lishments in which strikes and lock-outs occurred, for the period of 
twenty years, was thus $468,968,581. The number of establish- 
ments involved in strikes during this period was 117,509, making 
an average wage loss of $2194 to employees in each establishment 
in which strikes occurred. The number of persons thrown out 
of employment by reason of strikes was 6,105,694, making an 
average loss of $42 to each person involved. The number of 
establishments involved in lock-outs was 9933, makmg an average 
loss of $4915 to employees in each establishment in which lock- 


the number of establishments involved was 127,442, while 
6,610,001 persons were thrown out of employment. These 
figures show an average wage-loss of $2406 to the employees 
in each establishment, and an average loss of $46 to each 
person involved. The assistance given to strikers by labour 
organizations during the period was $16,174,793 ; to those 
involved in lock-outs, $3,451,461, or a total of $19,626,254. 
This sum represents but 6 40 % of the total wage-loss incurred 
in strikes and lock-outs, and is probably too low. Much assist- 
ance was also furnished by outside sympathizers, the amount 
of which cannot be readily ascertained. The total loss to the 
establishments or firms involved in strikes and lock-outs during 
this period was $143,659,104. 

The states of Illinois, Massachusetts, New York, Ohio and 
Pennsylvania, being the leading manufacturing states, necessarily 
experienced the largest number of strikes. Out of 117,509 
establishments having strikes during the period named, 87,878,* 
or 74*78 % of the whole, were in these five states; and out of 
9933 establishments having lock-outs, 8424, or 84*81 % were 
in these states. In 1900 these states contained 45*02 % of all 
the manufacturing establishments in the United States, and 
employed 55*15 % of the entire capital invested in mechanical 
industries. 

A significant feature of the report for the twenty-five year 
period relates to efforts to settle strikes, during the years 
to 1905 inclusive, a feature which had not been embodied 
before. The results are shown in the following table : — 


Strikes. , | 

Lock-outs. 1 

Year. 

Number. 

N umber 
settled by 
joint agree- 
ment. 

Number 
settled by 
arbitration. 

Num- 

ber. 

Number 
settled by 
joint agree- 
ment. 

• 

Number 
settled by 
arbitration. 

1901 

2,924 

149 

49 

88 

10 

2 

1902 

3.162 

204 

58 

78 

II 

I 

T903 

3,494 

2.46 

66 

*54 

18 

3 

1904 

2,307 

T30 

23 

II 2 

17 

2 

I 9<>5 

2.077 

74 

27 

109 

10 

3 

Total 

13.964 

1 803 

223 

! 541 

66 

II 


Year. 


Strikes. 


Lock-outs. 


1881 

1882 
188) 

1884 

1885 

1886 

1887 

1888 

1889 

1890 
X891 

1892 

1893 

1894 

1895 

1896 
X897 

1898 

1899 

1900 


Total 


To dale when Strikers were 
re-employed or employed 
elsewhere. 

Loss of 
Employers. 

To date when Employees locked 
out were re-emplbyed or 
employed elsewhere. 

Loss of 
Employers. 

Wage-loss of 
Employee.^. 

Assistance to 
Employees by 
Labour 
Organizations. 

Wage-loss of 
Employees. 

Assistance to 
Employees by 
labour 
Organizations. 

$ 

$ 

1 

$ 

$ 

$ 

3.372.578 

287,999 

1.919.483 

18,519 

3.150 

6,960 

9,804,228 

734.339 

4,269,094 

466.345 

47,668 

112.382 

6.274,480 

461,233 

4,696.027 

1,069,212 

102,253 

297.097 

7,666,717 

407.871 

3.393.073 

1,421,4x0 


640,847 

10,663,248 

465.827 

4.388,893 

901,173 

89,488 

455.477 

14.992,453 

1,122,130 

12.357,808 

4,281.058 

549.452 

1,949,498 

16.560,534 

1.121,554 

6,698.495 

4.233,700 

I55.846 

2.819,736 

6,377.749 

1,752,668 

6,509,017 

1,100,057 

85.931 

1,217,199 

10,409,686 

592,017 

2,936.752 

1,379.722 

115.389 

307.125 

13.875.338 

910,283 

5.135.404 

957.966 

77,210 

486,258 

14,801,505 

i.>3».557 

6 ,I 76 ,m 8 

883,709 

50,195 

6x6,888 

10,772,622 

. 833,874 

5.145.691 

2,856,013 

537,684 

1.695,080 

9.938,048 

563.183 

3,406,195 

6,659,401 

364.268 

1.034.4*0 

37.145.532 

931.03a 

18.982,129 

2,022,769 

160,244 

982,584 

13.044.830 

539.165 

5,072,282 

791.703 

67,701 

584.155 

11,098,207 

46a,i65 

5.304.235 

690,945 

61.335 

357.535 

17,468,904 

721. IO4 

4,868.687 

583.606 1 

47.3*6 

298,044 

10,037,284 

585.228 

4.596,462 

880.461 

47.098 

239.403 

15.157.965 

1,096,030 

7.443.407 

1.485,174 

**6,957 

379.365 

18,341,570 

1,434.452 

9.431.299 

16,136,80a 

448.ai9 

5.447.930 

257.863.478 

16.174.793 

122.731,121 

48,819.74s 

3.451^(61 

19.9*7.983 

....ji 


HiMiorie 

Strlk»B. 


occurring in the United States from 1881 to the 3iBt of December 

1900 inclusive. 

Among them 
have occurred 
what may be called historic 
strikes, the first of which 
was in 1877, though of 
course many very severe 
strikes had taken place 
prior to that year. The 
great railway strikes of 
1877 began on the Balti- 
more 8: Ohio Railroad at 
Martinsburg, West Vir- 
ginia, the immediate cause 
of the first strike being a 
zo % reduction of ^ges 
of all employees.* This, 
however, was but one of 
many grievances. There 
was irregular employment. 
Men with families were 
permitted to work only 
three or four days per 
week, the remainder of the 
time being forced to spend 
away from home at their 
own expense, leaving them 
but little money for do- 
mestic use. Wages, pay- 
able monthly, were often 
retained seveml months. 
The tonnage of trains was 
increased, and the man 
were paid only for the 
number of miles ran, irre- 
spective of the time con- 


outs occurred, while the number of employees thrown out was 
504,307, making an average loss of $97 to each person involved. 
Combining the figures for strikes and lock-outs, it is seen that 


sumed. So there were many alleged causes for the great sitoikes of 
1877, Riot, destruction of property and loss of life oc^rred at 
Martinsburg, Baltimoreaiid various places in Pennsylvaiua. The state 
miUria at Martinsburg and Pittsburg sympathised with the etrikvs, 
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affiliated with them and refuwsd to fire upon them. United States 
troops were ordered from Eastern garrisons, and they dispersed 
the mobs. In Cincinnati, Toledo and St Louis mobs of roughs and 
tramps collected, and succeeded in closing most of the shops, fac- 
tories and rolling-mills in those cities. There were also formidable 
demonstrations in Chici\go, as well as in Syracuse, Buffalo, 
West Albany and Homellsville, New York, where mobs were 
dispersed by the state militia without violence or destruction of 

^ 'l^ie ^nnsylvania Railroad also had a memorable strike, accom* 
panied by riots and much violence and destruction of property, 
during the same year, the strike being odererd on account of a 
general reduction in wages and .some other cau.ses which came in to 
create the difficulty. The complete story of this strike is too long 
to relate here, but from the beginning the strikers had the active 
sympathy of a large proportion of the people of Pittsburg, where 
the chief movements occurred. The actual loss to the Pennsylvania 
Company, not including freight, has been estimated at $2,000,000, 
while the loss of property and loss of business at Pittsburg amounted 
to $5,000,000. Claims were presented before the courts in Alle- 
gheny county to the amount of over $3.50^^^°* while the actual 
amount paid by compromise and judgments was over $2,730,000. 
Both the foregoing strikes were unsuccessful. 

The next great strike was that of the telegraphists, which occurred 
in tlie year 1883. This strike was inau gurated to secure the abolition 
of Sunday work without extra pay, the reduction of day-turns to 
eight hours, and the equalization of pay between the sexes for the 
same kind of work. l]niver.sal increase of wages was also demanded. 
The strike commenced on the igth of July and ended on the 23rd 
of August 1883, although it was declared off on the 17th of the latter 
month. It was unsncocsaful, the employees losing $250,000 and 
expending $62,000 in assistance to destitute fellow operators. The 
employers lost nearly $1,000,000. 

Another historic strike, only partially successful, was that on the 
South-Western or Gould system of railways in the years 1885-1886, 
but the most prominent labour controversies in uie 19th century 
were thosfe at Homestead. Pa., in July 1892. and at Chicago in 1894, 
concerning which a more detailed account is given below. Otlier 
great laliour convulsions have occurred which help to identify the 
decade beginning 1890 with the great strike era of the centu^. 
Among them may be named the Lehigh Valley railroad strike 
in December 1893, the American Railway Union strike on the Great 
Northern railway in April 1894; the great coal strike, which 
occurred in the same month; the difficulties at Lattimer, Pa.; and 
those in the Coour d'Alene district of Idaho. 

In July 1892 there occurred a most serious affair between the 
Carnegie Steel Company and its employees at what is known as the 
Homestead Works, near Ihttsburg, growing out of a 
/locBMlMff disagreement in the previous month in regard to wages. 
Strike or parties were unable to come to an agreement, and 

the company closed its works on tlie 30th of June 
and discharged its men. Only a small portion of the men were 
affected by the proposed adjustment of wages. The larger portion 
of th^, who were members of the Amalgamated Association of 
Iron and Stedl Workers, were not affected at all, nor was the large 
force of employees, some three thousand in number, who were not 
members of that association. The company refused to recognize 
the association as an organization, or to hold any conference with 
its representatives. Upon tlie failure to arrive at an adjustment 
of the wage difficulty tnc company proposed to operate its works 
by the employment of non-union ‘men. The men, who could not 
secure recognition, rofusofl to aco^t the reduced rates of wages, 
and also came to the determination that they would resist the 
company in every attempt to secure non-union workers. 

The history of the events at Homestead shows that the lodges 
conmosing the Amalgamated Association proceeded to organize 
what was styled an " advisory committee ” to take charge of affaire 
for the strikers. All employees of the company were directed to 
break their contracts and to refuse to work until the Amalgamated 
Association was recognized and its agreed to. The works 

were shut down two days prior to the time provided by the contract 
un^r v^hich the men were working, and, as alleged, because the 
workmen had seen fit to hSing thejrosiident of the company in effigy. 
On the 4th of July the officers of the company asked the sheriff erf 
the Qduifty to appoint deputies to protect the works while they carried 
out thtir intenoon of making rqpairs. The employees, on their 
part, organised ihemselves to defend the works against what they 
called encroathments or demands to enter; in fact, th^ took 
pOBBession of the Homestead Steel Works. Vlion the sheriff's men 
approadhed, the workmen, who were assembled in force, notified 
them to leave the place, as they did not intend to ezeateany disorder, 
and would not allowwany damage to be done to the prcqierty of the 
company. Theyfurther offered to act as deputies, an offer which 
was declined. The advisory committee, which had been aide to 
preserve the iieace thus far, dissolved on the rejection of their offer 
to sem as ^^uties and conservators ^ the peace, and all of their 
recom were destroyed. Tlw immediate cause of the fighting which 
siibeequently took place at Homiestead was Che approach of a body 
of PiMerton^ detectives, wIm> were fathered to two hai^ on ’the 
Ohio lUver, eomd'miito liaiow the works. When the iHnkertoiie 


arrived the workmen broke through the mill fence, entrenching them* 
selves behind the steel billets, and made all preparations to resist 
tlie approach of the Pinkerton barges; and they resisted all attempts 
to land, the result being a fierce battle, brought on by a heavy 
volley of shots from the strikers. The Pinkertons were armed 
with Winchesters, but they were obliged to land Vind jutcend the 
embankment single file, and so were soon driven back to the boats, 
suffering severely from the fire of the strikers. Many efforts were 
made to land, but the position of the men they were attacking, 
behind their breawstworks of steel rails and billets, was very strong, 
and from this place of safe refuge the detectives were subjected to 
a galling fire. This opening battle look place on the 5th of JuJy, 
about four o'clock in tne morning, and was continued in a desultory 
way during the day. It was renewed the following day. A brass 
ten-pound cannon had been secured by the strikers, and planted 
so as to command the barges moored at the banks of the river. 
Another force of one thousand men had taken up a position on the 
opposite side of the river, where they protected tlieiiiselvcs and a 
cannon which they had obtained by a breastwork of railway ties. 
A little before nine o'clock a bombardment commenced, the cannon 
being turned on the boats, and the firing was kept uj) lor sev^al 
hours. The boats were protected by heavy stool plates inside, 
so efforts were made to fire them. Hose was procured and oil 
sprayed on the decks and sides, and at the same time many barrels 
of oil were emptied into the river above the mooring place, the 
purpose being to ignite it and then allow it to float against the boats. 
Under these combined movements the Pinkertons were obliged 
to throw out a flag of truce, but it was not recognized by the strikers. 
The officers of the Amalgamated Association, however, interfered, 
and a surrender of the defectives was arran^jfcd. It was agreed that 
Uiey should be safely guarded, under condition that they left their 
arms and ammunition, and, having no alternative, they accepted 
the terms. Seven had been killed and twenty or thirty wounded. 
On the loth of July, after several days’ corre.spondcnce with the 
state authorities, the governor sent the entire force of the militia 
of the state to Homestead. On the 12th the truoj)S arrived, the town 
was placed under martial law, and order was restored. There had 
been much looting, clubbing and .stoning, and as the detectives, 
after surrender, passed through the streets they were treated with 
great abuse. Eleven workmen and spectators were killed in the 
fights. 

Congress made an investigation of Uiis strike, but no legislative 
action was ever taken. Some indictments were made and lawsuits 
ensued. The mills were gradually supplied with new people, but 
the strike was not declared off until the 20th of November 1892. 
The Homestead strike must be considered as tlie bitterest labour 
war in the United States prior to the Chicago strike in 1894. It 
was unsuccessful. 

Probably the most expensive and far-reaching labour controversy 
which can propcarly be classed among the historic controversies of 
this generation was the Chicago strike of June and xheCMcmgo 
July 1894. Beginning with a private strike at the 
works of Pullman's Palace Car Company at Pullman, a 
suburb of Chicago, it ended with a practical insurrection 
of the labour employed on the principal railways radiating 
from Chicago and some of their affiliated lines, paralysing internal 
commerce, putting the putdic to ^eat inconvenience, delaying 
the mails, and ip general demoralizing business. Its influences 
were felt all over the country, to greater or less extent, according 
to the lines of traffic and the courses of trade. The contest 
was not limited to the parties with whom it originated, for soon 
there were brought toto it two other factews or forces. The 
original strike grew out of a demand of certain employees of the 
Pullman Company in May 1894 for a rcstor«ation of the wages pwd 
during the previous year. The company claimed that the reduc^on 
in the volume of business, owing to business depression, did not 
warrant the payment of the old wages. On account of the increased 
production. of rolling-stock to meet the traffic incident to the World's 
Fair in 1893, orders for building cars were not easily obtainable, 
a large por'ttoa 'Of the business of the Pullman Company being 
contract busioassin the way of building cars for railway companies 
generally. This #tatc of affairs resulted in a partial cessation of 
car-building evtryjyhere in the country, the Pullman Company 
suffering with aH ethers. The demand of the emjnioyees therefore 
was not acceded to, anfi on the icth of May 1894 a strike was 
ordered. Several minor grieimnces were claimed to have existed 
and to have led to the action of the strikers, who had joined the 
American Railway Union, an awociatiion of railway employees 
which had achieved a partial sucoses in a contest with the Gipit 
Northern Railway a few weeks previous to the Pullman strike. 
The Railway Union espoused .toe cause of the Pullman employees 
on tlic ground that they wese ^neml^rs toffcool This union 
was said to number about members, jit .undertook to 

force the Pullman Company to oieeede to toe tonands of its 
emidoyees by boycotting Pullman cam; that is to say, they fieolared 
that toey would not handle Pullman ease -on toe ■ railwa ys -urtess 
the jPiffimaa Companiy would accede to the ,d«umds .UMde 
won it. The immediate . antagonist of the Pullnia^f Pqmmmy in 
the extended controvert was therefore the jKialnri^ 

Union. 
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Another force was soon involved in the strike^* which was, very 
naturally, an ally of the Pullman Company. This was the Genc^l 
Managers* Association, a body of railway men representing all the 
roads, twenty-four in number, radiating from Chicago, and it 
was said to be the necessity of protecting the traffic of its Hnes 
that brought about its struggle with the Amencan Railway Union. 
These roads represented la combined capital of more than 
|2 000,000,000, and they employed more than one-fourth of all 
the railway employees in the United States. These three groat 
forces, therefore, were engaged in a battle for supremacy, and that 
rivalry alone, without reference to the conditions and circumstances 
attending the strike or accompanying it, makes this one of the 
historic strikes of the period. 

According to the testimony of the c^cials of the railways 
involved, they lost in property destroyed, hire of United States 
deputy marshals and other incidental expenses, at least $68^,308. 
The loss of earnings of these roads on account of the strike is 
estimated at nearly 15,000,000. About 3100 employees at Pullman 
lost in wages, as estimated, probably $350,000. About i<»,ooo 
employees upon the twenty-four railways radiating from Chicago, 
all of which were more or less involved in the strike, lost in wages, 
as estimated, nearly $1,400,000. Beyond these amounts very gr^t 
losses, widely distributed, were suffered incidentally throughout the 
country. The suspension of transportation at Chicago paralysed 
a vast distributive centre, and imposed many hardships and much 
loss upon the great number of people whose manufacturing and 
business operations, employment, travel and necessary supplies 
depend upon and demand regular transiiortation to, from and 
through Cliicf),go. The losses to the counti^ at large are estimated 
by Bradstreets to be in the vicinity of $80,000,000. Whatever 
they rire, whcilier more or less, they teach the necessity of pr®“ 
venting such disasters, and the strike illustrates how a small local 
disturbance, arising from the complaints of a few people, can 
affect a whole country. 'WHien the American R^lway Umon 
took up the cudgels for the Pullman strikers and declared their 
boycott against Pullman cars, and the General Managers Asso- 
ciation took every means to protect their interests and prevent 
the stoppage of transportation, the sympathies and antagonisms 
of the wnolc country were aroused. An unsuccessful attempt wto 
made to induce all trades in Chicago to join in a great sympathetic 

*^The inevitable accompaniments of a great strike were brought 
into play at Chicago. Riots, intimidations, assaults, mnrdCT, 
arson and burglary, with lesser crimes, attended the strike. In 
this as in some of the other historic strikes, troops were engaged. 
The' city police, the county sheriffs, the state militia. United States 
deputy njarshals and regulars from the United States array were 
all brOTght into the controversy. The Vrtited States trooTO were 
sent to Chicago to protect Federal property and to prevent obstruc- 
tion in the carrying of the mails, to prevent interference with inter- 
state commerce, and to enforce the decrees and mandates of the 
Federal courts. They took no part in any attempt to suppress 
the strike, nor could they, as su^ matters belong to the city and 
state authorities. The police of the city were used to suppress 
riots and protect the property of citizens, and the state militia wa.s 
called in lor the same service. The total of these forces employed 
during the strike was 14.180. . . ^ 

Many indictments and law-sriuts onginatcd in the difficulties 
occurring in Chicago. But aU the attending cireumstances of the 
strike point to one conclusion-— that a share of the respousibihty 
for bringing it on belongs in some degree to each and every party 
involved. The strike generated a vast deal of bitter feeling — so 
bitter that neither party was ready to consider the rights of the 
other. The attacking parties claimed that their grievances war- 
ranted them in adopting any means in their power to force con- 
cessions. This is the attitude of all strikers. The other parties, 
on the other hand, claimed that they were justified in adoj^ng 
anv means in their power to resist the demands of the attacking 
oarty The probability is that neither recognised the ri^ts of 
Se wblic to such an extent as to induce them to forbear bringtog 
inconvenience and disturbance to it. It was the mfistjugmtive 
strike that has ever occurred in the United States, and ri 5 b only 
iwoves a lesson sufficiently severe to teach the public its rights 
£1 such mattcre, and to teach it to adopt measures to preside 
these rights, it wUl be worth all it cost. It was usisuccewful. 
and resulted ultimately in .tl» downfall of the Amenean Railway 

^m‘so-cdlled steel strike of the year 1901 

the Amalgamated Association of Iron, Steel and Tm Workers and 
. the United States Steel Corporation. It bew on the 
first day of July, and lasted until tho 15th of September 
Sirt* 9 ,i 90 i* ^as resumed in accordance withjsn 

adjustment agreed to on the rsth of the latter xwnth. 
difficulty grew out of an a^pt to adjust » 
wages with some of the constituent companies of the United smtes 
St^l Corporation, a new company having |l, 4^4.0^^, 
tion. This corporation was perfected after the difficulties *^ly 
began, so the Arnfflgamated Assertion 

the new powerful corporation. The real nut of the difficult was 
not a question of wages, hours of labour, or rule^ or conditions 01 


work, but a contest for recognition of the right of the association 
to demand the unionizing of mills, a demand, of course, which ^vas 
° ^ .l:-... There 


on the demand for recognition ml , ^ j 

the first great struggle in the United States that was conduottd 
solely on this issue. This issue has been contested many un\eB, 
but usuallv in conjunction with some grievance or complicated 
with some demand as to wages or other economic conditions. The 
result was that tlie Amalgamated Association did not sc^e me 
terms demanded; and it lost further, because some of the nulls 
which were subject to the union 's rules were taken out and made ncm- 
union mills. The .strike was conducted without any of the dram^ic 
and tragic circumstances which attended the Homestead affmr 
in i8q 2, in which the Amalgamated Association was one of the 
parties. Tn the contest of 1901 the asaocintion did not have the 
hearty endorsement of a large number of workmen., as it was not a 
movement to rcdres.s any grievance. It was fought for a principle, 
but the movers did not con.sidcr the power against which they were 
obliged to contend. Officers of the Amalgamated As9<Kiation 
estimated that the number of men out of employment during the 
strike averaged 30.000 per day. At a conservative estimate there 
must have been a losss of more than $4,000,000 in wages. The steel 
company through its officers claimed that it experienced no great 
loss as the result of the strike. 

A strike affecting more individual interests tiian any preceding 
it was the anthracite coal strike of 1902, which formally began m 
on the i2lh of May. It was ordered at a convention - . sMkm 
held at Hazleton, Pa., on the 15th of May, by a ^ ’ 

vote of 461 to 349. The leaders of the miners, with one 
or two exceptions, opposed the strike. It was therefore a strike 
of the workers themselves. Grievances had existed in tht^nthra- 
cite coal region for many years, but more especially since the 
strike of 1900. An attempt was made in 1901 to secure some con- 
cessions, but the operating railway.s declined even to enter into 
a conference. This, of course, caused irritation, and constant 
appeals were made to the officers of the umon to make new demands, 
and failing to secure concessions, to organize a strike. The dem^ds 
of the miners were as follows : (1) An increase of 20 % to those miners 
whf^are paid by the ton ; (2) a reduction of 20 % in the time of per 
diem employees; (3) that 2240 Vb constitute tlie ton on which payment 
is made for coal mined by weight. No grievances were presented. 
The powder question was practically settled in 1900. The miners 
demands being rejected by the operators, the demands were subse- 
quently reduced one-half; i.e, 10 % increase per ton where ninjn*g 
is paid by the ton. and 10 % decrease in the working day. The 
miners also voted to leave the whole matter to arbitration and 
investigation, and to accept the results. They were willing to make 
a three years' contract on the terms proposed. The fundamental 
difficulty on the part of the operators related to efforts to secure 
and preserve discipline. They claimed that every concesidoin 
already made had defeated this. The strike involved nearly 15^000 
employees, and aflected the consumers of anthracite coal throughout 
the eastern states. 

After the most strenuous efforts of both parties to tnis striice, 
the president of the United States, at the request of the great coal 
opeiutorB and the officers of the Miners' Union, appointed a com- 
mission to adjust their difterences, and after five montm of heai^s, 
listening to nearly six hundred witnesses, the commis^n sub^tted 
an award which was to be in effect three years from the tst ox April 
1003. Both nartie* had agreed to abide by the aw^. whatejw 
it nkight be. After the three years had eptpired, that la, to jist of 
1906. the miners concluded to strike again, but alter some 
negotiations both parties again unanimously agreed to extend w 
award made by the commission for three years more, t.e. until 
the 3rst of March 1909. ^ x j- ■ 

After tlie coal strike of 1902 many very ixqportant <mtiinjaBC» 
occurred. 'There was one among the saver miijers at CrmpliTCreek 
Colorado, 1894, at Leadville, 1896-1897. at L^e Oty. 1899 and at 
Telluride in 1901 ; also another at Colorado Ci^m 1903- 
strikes were attendisd with a great deal of viol^ce, the was 

ordered emt, many murders took place, and m 
Odorado there was a reign of terror, but on the whole the rinfcfs 
were unsuccessful. Th^eatem Federation of Miners was sermusly 
crippled in these Affairs. . 

ft is gratifying to note the reduction in the number of ^ 

Shown by recent statistics. In 1903 the number of estabtiahments 
was 06,248, but it had dropped to 829a in 19^5- 

Authorities.— U.S. Commissioner of Lalwtif, Twenty^rst 
Report (i?o6) ; r™ortt_crf 
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1903) ; lUport of Commissioner of Labor (1905) on labour disturbances 
in Colorado. (C. D. W.) 

STRIKDBSRG, AUGUST (1849- ), Swedish author, was 

bom at Stockholm on the 22nd of January 1849. He entered 
the university of Upsala in 1867, but was compelled by poverty 
to interrupt his studies, which were resumed in 1870. His 
gloomy experiences of student life are reflected in a series of 
sketches named after two districts of Upsala, Fran Fjerdingen 
och Svartbdeken (1877), which aroused great indignation at the 
time. After various experiments as schoolmaster, private 
tutor and actor, he turned to journalism, and afterwards more 
than avenged himself for the triviality and narrowness of his 
new surroundings in his famous Riida rummet ('‘The Red 
Room,’' 1879), described in the sub-title as sketches of literary 
^d artistic life. The red room ” was the meeting-place 
in a small cafe in Stockholm of a society of needy journalists 
and artists, whose failure and despair are shown off against 
the prosperity of a typical bourgeois couple. In these stories 
Strindberg’s fanatic hatred of womankind already makes its 
appearance, the disasters of the principal figures being precipi- 
tated by the selfishness and immorality of the women. In 1874 
• some friends procured him a place in the royal library at 
Stockholm, where he was employed until 1882. He was already 
an ardent student of physical science; he now gave proof of his 
versatility by learning Chinese in order to catalogue the Chinese 
MSS. in the library; and his French monograph on the early 
relations of Sweden with the Far East was read in 1879 before 
the Academy of Inscriptions in Paris. He continued to write 
for the newspapers and for the theatre. His first important 
drama, Master Olof, which had been refused in 1872 by the 
theatricar authorities, was produced after repeated revision in 
1878. Although real historical personages — Gustavus Vasa, Glaus 
Petri the reformer and Gerdt the Anabaptist — ^figure as leading 
characters, they are made symbolic of the present-day forces 
^ of progress and reaction. The production of Master Olof 
marked the beginning of the new movement m Swedish litera- 
ture, and the Red Room and the collection of satirical sketches 
entitled Dei nya riket ('* ITie New Kingdom,” 1882) increased 
the Rowing hostility to Strindberg. Two comedies drawn from 
medieval subjects, Gillets hemlighet (" The Secret of the Guild,” 
z88o) and Herr Bengt's hustru (“ Bengt’s Wife,” 1882), were 
followed by the legendary drama of Lycko Pers resa ("The 
Journal of Lucky Peter ”), written in 1^2 and produced with 
great success on the stage a year later. 

In 1883 Strindberg left Sweden with his family, to travel 
in Germany, Italy, France and Denmark, writing for foreign 
reviews and producing various volumes of stories and articles. 
Meanwhile he had been developing his attack on the feminist 
movement, which had received a great stimulus in Scandinavia 
from the dramas of Ibsen. In Giftas (" Married,” 1884) he 
produced twelve stories of married life to support his view of 
the sex question j this was followed in 1886 by a second collection 
with the same title, which was written in a more violent tone 
EAd lacked some of the art of the earlier attack. He was 
prosecuted for assailing the dogma of the communion, but he 
returned to Sweden to defend himself, and was acquitted. 
Strindberg’s mastery of the ait of description is perh^s seen at 
its best in the novels of life in the Swedish archipelago, in 
Hemsoboma (" The Inhabitants of Hemso,” 1887), one of the 
best existing novels of popular Swedish life, and Skdrkarlslif 
(**Life ol an Island Lad,^’ 1890). Tschaudala (1889) and 1 
hafsbandit In the Bond of the 1890) show the influence 
of a study of Nietzsche. In 1887 he returned to drama with the 
powerful trsLgedy Fadren, produced in Paris also as Le pere ; 
thb was followed in 1888 )yy Frbken Julie y described as a natural- 
istic drama, to which he wrote a preface in the nature of a 
manifesto, directed against critics who had resented the gloom 
of Fadfon. KamraUrna (" Comrades,” 1888), which belongs to 
the same group ol six plays, was followed by Himmelrikets- 
nyekUtr (" The Keys of the Kingdofli of Heaven,” 1892), a 
legendary drama, and by the historical dramas of Erik XIV. 
(1899), Gustav Addf (1900), and Gustav Vasa (1899); TUI 


Damascus (1898) indicated a return in the direction of religion; 
Folkungasagan (1899) was represented in 1901; and the two 
plays Avent (" Advent ”) and Bratt och brott (" Crime for 
Crime ”), printed together in 1899, were successfully represented 
in 1900, both in Sweden and Germany. 1 

Strindberg has provided a quantity of what is really auto- 
biographical material, with an account of the origin of hiS various 
books, in the form of a novel, Tjensteqvinnans son (" The Son 
of a Servant,”i886-i887),with the sub-title of " A Soul\ Develop- 
ment.” The revelations of this book explain much of the 
bitterness of his work, and it was followed in 1893 by a fouAh 
part in German, Die Beichte eines Thoren ("A Fool’s Confession”), 
the printing of which was forbidden in Sweden. With these 
should be classed his Inferno (1897) and S'dmngdngarnditer 
(" The Nights of a Somnambulist,” 1900). Strindberg’s first 
marriage was an unfortunate one, and was dissolved in 1893. 
He then married an Austrian lady, from whom he was separated 
in 1896. In 1901 he married the Swedish actress Harriet 
Bosse, from whom he was amicably separated soon afterwards. 
He suffered at different times from mental attacks, of which 
he gave analytic accounts on his recovery. 

A number of criticisms on Strindberg from eminent hands are 
collected in En bok om Strindberg (Karlstad, 1K94). 

STRING, a general term for thin cord or stout thread, a line 
or cord on which objects are strung. The 0 . Eng. word is st7eng, 
cf. pan. stre^igy Ger. Strang, and meant that which is strongly 
or tightly twisted ; it is related to " strong,” and is to be referred 
to the root seen also in Lat. stringere, to draw tight, whence 
" stringent ” and " strict,” and in Gr. orTpayydkri, a halter, whence 
comes " strangle,” to choke, throttle. The w'ord is particularly 
used of the cord of a bow, and of the stretched cords of gut 
and wire upon a musical instrument, the vibration of which 
produces the tones (sec Stringed Instruments below). In 
architecture the term " string-course ” is applied to the pro- 
jecting course or moulding running horizontally along the face 
of a building. 

STRINGED INSTRUMENTS (Fr. instruments a cordes] Ger4 
Saiteninstrumenie) Ital. strumenti a corde), a large and important 
section of musical instruments comprising subdivisions classed 
(A) according to the method in which the strings are set in 
vibration (B) according to certain structural characteristics of 
the instruments themselves. 

Section A. — ^This includes instruments with strings (i) plucked 
by fingers or plectrum; (2J struck by hammers or tangents; 
set in vibration (3) by friction of the bow, (4) by friction of a 
wheel or (5) by the wind. In all these classes we are also 
concerned with the manner in which the strings are stretched 
in order to ensure resonance, and with the measures taken to 
obtain more than one sound from each string, 

I. Strings plucked by Fingers or Plectrum. — Twanging the strings 
by the fingers is the most primitive method, probably suggested by 
the feeble note given out by the tense string of the hunters' bow, 
which was the prototype of the haip. In tl^ ancient instrument, 
popular in aU ages and lands, the string are stretched d vide between 
two supports of a frame, the lower of which acts as a soundboard from 
which the strings rise perpendicularly. The scale of all harp-like 
instruments is produced by means of one string for each note, aiffer- 
ence in pitch being obtained by varying the length of the strings. In 
the modem pedal harp with double action the strings can be short- 
ened sufficiently to raise the pitch a semitone or a tone by means 
of an ingenious system of tevers set in motion by the pedals, which 
cause disks, each furnished with two studs, to turn and grasp the 
string, thus shortening the vibrating len^h. This device may be 
regarded as an infringement of the principle of the harp, whweas 
in the chromatic ha^ (Pleyel Wolff & Co.) the same object has been 
obtained without violating the principle by ingeniouuy increasing 
the number of strings. The nanga of the ancient Egyptians, of 
which specimens are preserved in the British Museum, an instru- 
ment having a boat-shaped body with a long curved neck irom 
which the strings stretch at right angles tp the soundboard, is the 
only link as yet discovered between the bow and the harp. The 
next step observed is the device of stretching the strings partly 
over a soundboard and partly d vide, as in the cithara, the lyre, 
the rotta, the erwth, &c» 

The strings lying parallel with the soundboard are slightly raised 
over a bridge, by means of which the vibrations are communicated 
to the belly of me instrument. Between me soundboard and the 
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cross-bar, upheld by two arms springing from the body of the in- 
strument, the strings at first bridged an open space for greater 
convenience in twanging them with both hands. The gradual 
closing up of this open space marks the various steps in the transition 
from citnara to nddle. In the £g3rptian cithara the harp-like 
arrangement ctf the strings was maintained by making the 
cross-bar oblique. In the Assyrian and later in the Greek and 
Roman citharas and lyres all the strings were of the same length, 
difference in pitch being secured by varying the thickness of the 
strings. 

A later development consisted in discarding the open apace 
altogether, whereby the third method of stretching the strings 
w 4 s evolved. In these new instruments the strings lay over the 
sound -chest, raised on bridges which determined their vibrating 
length according to the method of stringing the harp or the cithara. 
As examples of this type may be cited the psalterion or psaltery 
and in the middle ages the zither. 

The addition of a keyboard to the psaltery, as a means of in- 
creasing its scope, created a new class of instruments of wliich the 
principal members were the clavicymbalum, the virginal, spinet 
and the harpsichord. In these the principle of plucking the strings 
by means of a plectrum or quill was preserved, but the quill was 
fixed in the pivoted tongue of a piece of wood, known as a " jack," 
which rested on the end of a balanced key. The jack worked 
easy through a rectangular hole in the soundboard, and when the 
key was pressed down the jack was thrown up, the quill catching 
the string and plucking it. The string thus plucked vibrated over 
the whole length from hitch-pin to belly- bridge (cf. the effect of 
the tangent in the clavichord). 

When the principle of stopping strings by pressing them against 
a fingerboard in order to obtain several sounds from each had been 
discovered and applied by adding a neck to the body, a new sub- 
division was created in this class of instruments. The exact division 
of the strings necessary to produce the required intervals was 
measured off and indicated by ligatures of hide or gut (called frets), 
bound round the neck, against which the strings were pressed by the 
fingers. This principle involved a very groat advance in technique, 
and produced the two great families of guitar and lute. During 
the middle ages, the bass lute (theorbo or barbiton) and the double- 
bass lutes (archlute and chitarronc) had, in addition to the strings 
stretched over the finger-board, for which the pegs were plac^ 
half-way up the neck, a complement of bass strings stretched h vide 
from the bridge tail-piece to the end of the neck, where a second 
peg-box was provided. In the chitarrone these bass strings, each 
of which produced but one note, were about 5 ft. long; the archlute 
of similar construction was in size between the former and the 
theorbo. 

The plectrum was used to pluck the strings in classic Greece 
and Rome, in order to provide an additional efunt of brilliancy for 
joyous or martial themes. If the music coined in brilliancy, the 
instrument lost the power of expressing tne performer's emotions. 
During the middle ages the use of wire and spun strings in some 
instruments, such as riie mandola, rendered the use of the plectrum 
a necessity. 

2. Strings struck by Hammers or Tangents , — The earliest known 
instrument thus played was the Assynan dulcimer, or pisantir, 
represented on some of the stone slabs brought by Sir A. H. 
Layard from the mound of Kuyunjik, and preserved at the British 
Museum among scenes from the history of Sardanapalus; it is 
the instrument erroneously rendered psaltery in Dan. lii. 5, while 
the instrument rendered dulcimer in the Authorized Version of 
the Bible should be bagpipe. 

In the dulcimer the strings, as in the psaltery, were stretched 
over a rectangular or traiiezoid sound-chest, the vibrating length 
being determmed by means of two bridges. The strings wore 
struck by means of two curved sticks, or by hammers, with an 
elastic wrist action, which produced clear, bell-like tones. The 
dulcimer has survived in the cembalo or cimbalom of the Hungarian 
gipsies. The application of the keyboard to the dulcimer produced 
the clavichord and later the pianoforte. In the earliest clavi- 
chords, known as fretted (Gcr. gebunden), one string was made 
to do duty for several notes. Tlie tangent or upright blade of 
brass tapering towards the bottom, where it was. fastened into 
the end of the key, replaced the hammer of the dulcimer, for which 
it was hardly a substitute for the following reason. The function 
of the tangent constitutes the main techxucal innovation; instead 
of giving a sharp blow and rebounding instantly from the string, 
like the hammer on the strings of the dulcimer, the tangent remains 
on the string as long as the key was pressed down, and as it rose 
cloth dampers stopped the vibration. It is usual to coz^pare the 
tangent of the clavichord to the hammer of the dulcimer, but the 
action of the tangent more nearly resembles the pressure of the 
finger on the string of the violin. Just as the finger determines 
the vibrating length of the violin string from the bridge, so the 
tangent sets the string vibrating from the point of impact to the 
bcUy-bridge. By twisting the key levers, the tangents belon^ng 
to three or four different keys were brought to bear on the same 
string or group of unisons at different points, all the strings being 
of the same length. It was not until the i8th century t&t fret- 
free or bund’frei clavichords were invented; they had throughout 


the compass a key and a tangent to each pair of unisons. The action 
of the hammer of the dulcimer reappeared in the pianoforte. Owing 
to the peculiar action of the tangent it was possible to produce 
on the clavichord the vibrato effect (Bebung) as in the violin, w effect 
which is impracticable on any other keyboard instrument.' 

3. Strings set in Vibration by Friction of the Bow.— Although used 
with various otluT instruments, such as the Oriental rebab and its 
European successor riie rebec, with the oval vielle, the guitar- 
or troubadour-fiddle and the viols, it is with the effect of the bow 
on the perfected type represented by the violin family that we are 
mostly concerned. The strings in this case are all of the same 
length, difference in pitch being secured by thickness and tension. 
The fingers, by pressing the strings, produce a variety of notes 
from each string at will by shortening the vibrating section as the 
position of the fingers shift in the d irection of the bridge. The friction 
of the bow on the string induces a twofold vibration, the actual 
longitudinal vibration of the string and the molecular, both of 
which are transmitted by the bridge to the soundboard, whereby 
they become intensified or reinforced. To this class belong also 
the Welsh erwth and the tromba marina. 

4. Strings set in Vibration by Friction of a Wheel . — ^This class is 
small, being represented mainly by the organistrum and the hurdy* 
gurdy and a few sostenente keyboard instruments. In these 
instruments the rosined wheel performs mechanically the function 
of the bow, setting the strings in vibration as it revolves. A row 
of ten or twelve keys controlling wooden tangents performs the 
function of the fingers in stopping the strings, l^wo or more strings 
outside the range of the tangents always sound the same drone 
bass, the fingers playing the melody on the treble strings. 

5. Strings set in Vibration by the Wind . — An example is the 
aeolian harp. Here the eight strings of different thickness, but tuned 
strictly in unison and left slack, are set in vibration by a^€Urrent 
of air passing obliquely across them, causing the strings to divide 
into aliquot parts, thus producing various harmonics. 

Section B . — ^There arc, besides, certain structural features 
in the instruments independent of the strings, which influence 
the quality of tone to a greater or lesser degree. First, the 
construction of the sound-chest, the box form consisting of 
back and belly or soundboard, joined by ribs of equal width, 
giving the best results in classes i and 3. The sound-chest, 
consisting of a vaulted back to which is glued a flat soundboard, 
gives very poor results in class 3,. but is eminently suitable for 
class I. The position and shape of the sound-holes on each 
side of the strings for bowed instruments, and in the centre for 
those of which the strings are plucked, are not without influence 
on the tone. (K. S.) j 

* STRIP, to remove or tear off the outer covering of anything, 
hence to rob or plunder; also a narrow long piece of stuff or 
material, or a mark or division narrow in proportion to its 
length distinguished from its ground or surroundings by colour 
or other variation of texture, character, &c.; a stripe; this last 
word is a variant of ** strip,” a particular meaning, that of a 
stroke or lash of a whip, is either due to the original meaning 
of “ strip,” to flay, or to the long narrow mark or wheal left by 
a blow. The 0 . Eng. strypan, to strip, is cognate with Du. 
stroopen, Ger. streifen, and the root is possibly seen in ” strike,” 
I«at. stringere. ” To strip ” has many techni^ meanings, e.g. to 
separate the tobacco leaf from the stems, to remove the over- 
lying soil from a mineral deposit before opening and working 
it, to turn a gun-barrel in a lathe, &c. In architecture, a ” strip- 
pilaster ” is a narrow pilaster such as is found in Saxon Vork 
and in the Italian Romanesque churches. Stripling,” a youth, 
is apparently a diminutive of strip,” m the sense of a young 
growmg lad. 

STRODE, RALPH (/I. 1350-1400), English schoolman, was 
probably a native of the West Midlwds. He was a fellow of 
Merton College, Oxford, before 1360, and famous as a teacher 
of logic and philosophy and a writer on educational subjects 
He belonged, Iflce Thomas Aquinas and Bonaventura, to that 

School of the Middle ” which mediated tietween realists and 
nominalists. Besides his Logica, which has not survived, he 
wrote Consequentiae, a treatise on the syllogism, and OHiga^ 
Hones or Schdastica militia, a series of ” formal exercises in 
scholastic dialectics.” He had some not unfriendly controversy 
with his colleague John Wyclif, against whom he defended 
the possession of wealth# by the clergy, and held that in the 
Church abuses were better than disturl^ce. He also attacked 
Wyclif’s doctrine of predestination. His positions are gathered 
from Wyclif ’s Responsiones ad Rodolphum Strodum (MS. 393^ 
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Vienna Imperial Library). Strode is also associated with 
John Gower in Chaucer's dedication of Troylus and Cryseyde, 
and Strode himself, according to the 15th-century Veins cata- 
logus of fellows of Merton, was a “ poeta nobilis.” Leland and 
liale confinn this testimony, and Professor 1 . Gollancz has 
suggested the identification of the Phantasma Radvdphi attri- 
buted to Strode in the Veins ratalogus with the beautiful i4th-‘ 
century elegiac poem The Pearl. If this hold good, Strode wrote 
also Cleanness, Patience, and Sir Gawayne and ihe Green 
Kni^hi. From 1375 to 1385 this Strode or another of the same 
name was common sergeant of the city of London; he died 
in 13B7. 

Sec Prantl, GeschichU der Logik; for an attempt to distinguish 
between Strode the schoolman and Strode the poet, see J. T. T. 
Brown, in The Scottish Antiquary (1897), vol. xii. 

STRODE, WILLIAM (1598-1645), English parliamentarian, 
second son of Sir William Strode, of Newnham, Devonshire 
T[a member of an ancient family long established in that county, 
which became extinct in 1897), and of Mary, daughter of Thomas 
Southcote of Bovey Tracey in Devonshire, was born in 1598. 
He was admitted as a student of the Inner Temple in 1614, 
matriculated at Exeter College, Oxford, in 1617, and took the 
degree of B.A. in 1619, He was returned to parliament in 1624 
for Becralston, and represented the borough in all succeeding 
parliaments till his death. He from the first threw himself into 
opposition to Charles 1 . and took a leading part in the disorderly 
scene of the 2nd of March 1629, when the speaker, Sir John 
Finch, refusing to put the resolution of Sir J. Eliot against 
arbitrary taxation and innovations in religion, was held down 
in the chjiir (see Holles, Denzil). Prosecuted before the Star 
Chamber, he refused “ to answer anything done in the House of 
Parliament but in that House.’’ On the 7th of May a fresh 
warrant was issued, and a month later, to prevent his release 
on bail, he was sent by Charles with two of his fellow members 
to the Tower. Refusing to give a bond for his good behaviour, 
he was sentenced to imprisonment during the king’s pleasure, 
and was kept in confinement in various prisons for eleven years. 
In January 1640, in accordance with the king’s new policy of 
moderation, he was liberated; and on the 13th of April took his 
seat in the Short Parliament, with a mind embittered by the 
^ense of his wrongs. In the Long Parliament, which met on the 
3rd of November 1640, he was the first to propose the control 
by parliament over ministerial appointments, the militia, and 
its own duration; supported the Grand Remonstnmee of the 7th 
of November 1641; and displayed a violent zeal in pursuing 
the prosecution of Strafford, actually proposing that all who 
appeared as the prisoner’s counsel should be charged as 
conspirators in the same treason.” As a result he was included 
among the five members impeached by Charle.s of high treason 
on the 3rd of January 1642. (See Pym, John ; Eliot, Sir John; 
Hampden, John; Hesibrige, Sir Arthur; and Charles L). 
He opposed all suggestions of compromise with Charles, urged 
on the preparations for war, and on the 23rd of October was 
present at the battle of Edgehill. In the prosecution of Laud he 
showed* the same relentless zeal as he had in that of Strafford, 
and it was he who, on the 28th of November 1644, carried up 
the message from the Commons to the Lords, desiring them to 
hasten on the ordinance for the archbishop’s execution. $trode 
did not long survive his •victim. He is mentioned as having 
been elected a member of the assembly of divines on the 31st 
of January 1645. He died on the 9th of September of the same 
yea/, and by order of parliament was accorded a public funeral 
m ’ Westminster Abbey. The body was exhumed after the 
Restoration. Strode was a man of strong character, but of 
narrow, though dear and decided judgment, both his good and 
htt bad qualities being exaggerated by the wrongs he had 
suffered. Clarendon speaks of him as a man “ of low account 
and e&teem,” who only gained his reputation by hfe accidental 
association with those greater than himself; but to his own party 
hilS '‘ insuperable constaticie ” gave hinf a title to rank with those 
who had, at a time when the liberties of England hung in the 
balflince, deserved best of their country. 


The identity (tf the W. Strode imprisoned in 1628 and of the W. 
Strode inwached in 1O42 has been questioned, bnt is now estab- 
lished (J. Forster, Arrest of the Five Members, p. rp8, note; Life of Sir 
1 . Eliot, ed. 1872, ii. 237, note; T.L. Sanford, Studies, p.397 ; Gardiner, 
Hist, of England, ix. 223) . On the other hand he is to be distinguished 
from Colonel Wm. Strode of Barrington, also parHamentarian and 
M.P.. who died in 1666; and from William Strod^ (i6o« or lOoo- 
1645), the orator, poet and dramatist, whose poetical works were 
edited, with a memoir, by Bertram Dobell in 1907. * 

STROMNESS, a police burgh and seaport, in the island of 
Pomona, county of Orkney, Scotland. Pop, (1901), 2450. It 
is situated on the side of a well-sheltered bay, 14 m. by steaiher 
west of Kirkwall. Many of the houses are within tidal limits 
and furnished with quays and jetties. The harbour admits 
vessels of all sizes and is provided with a pier and slips. The 
deep-sea fishery attracts hundreds of boats from the north of 
Scotland, and most of the catch is cured for the English, German 
and Dutch markets. Stromness is in daily communication with 
Scrabster pier (Thurso), and at frequent intervals with Kirkwall 
by coach and also by steamer. It is a port of call for ships 
trading with the north of Europe as well as for vessels outward 
bound to the Arctic regions, Hudson Bay and Canada. The 
magnificent scenery of the west coast of Pomona is commonly 
visited from Stromness. The tour includes Black Craig (400 ft.), 
on which the schooner “ Star of Dundee ” was wrecked in 1834; 
the grand stacks of North Gaulton Castle and Yesnaby Castle; the 
Hole of Row, a natural arch carved out by the ocean; Birsay, 
where are the ruins of the palace built by Robert Stewart, earl of 
Orkney (d. 1592), natural son of James V., the traces of a church 
which is believed to have been built by Jarl Thorfinn on his 
return from Rome, in which the remains of St Magnus reposed 
until their burial in Kirkwall Cathedral, and, on the Broch of 
Birsay (9Sft. hi^), the ruins of St Peter’s church. 

SIRONGYUON, a Greek sculptor, the author of a bronze 
figure of a horse set up on the Acropolis of Athens late in the 
5th century b.c,, which represented the wooden horse of Troy 
with the Greek heroes inside it and looking forth. The inscribed 
basis of this figure has been found. Other works of the sculptor 
were a figure of Artemis at Megara, a group of the Muses, and an 
Amazon which was greatly admired by the emperor Nero. 

STRONTIANITE, a mineral consisting of strontium carbonate, 
SrCOg. It takes its name from Strontian in Argyllshire, where 
it appears to have been known as far back as 1764, but it 
was not recognized as a distinct mineral until later, when the 
examination of it led to the discovery of the element strontium. 
It crystallizes in the orthorhombic system and is isomorphous 
with aragonite and witherite. Distinctly developed crystals 
are, however, of rare occurrenoe ; they are usually ocicular with 
acute pyramid-planes and are repeatedly twinned on the prism. 
Radiating, fibrous or CTanular aggregates are more common. 
The colour is white, pale green or yellowish brown. The hard- 
ness is 3J and the specific gravity 3*7. Strontium is sometimes 
partly replaced by an equivalent amount of calcium. The 
mineral occurs in metalliferous veins in the lead mines of Stron- 
tian in Argyllshire, Pateley Bridge in Yorkshire, Br^unsdorf 
near Freiberg in Saxony; abundantly in veins in calcareous 
marl near Mun.ster and Hamm in Westphalia; and in limestone 
at Schoharie in New York. It is used for producing red lire 
in pyrotechny and for refining sugar* (L. J. S.) 

STRONTIUM [Symbol Sr, atomic weight 87*62 ( 0 »i 6 )], a 
metallic chemical element belonging to the alkaline earth group. 
It is found in small quantities very widely distributed in various 
rocks and soils, and in mineral waters; its chief sources are 
the minerals strontianite, celestine and barytocelestine. The 
metal was detected in the mineral strontianite, found at Stron- 
tian in Argyllshire, byCruikshank in 1787, and by Crawford in 
1790; and the discovery was confirmed by Hope in 1792 and by 
Klaproth in 1793. The metal was-isol^ed m 1807 by Sir H. 
Davy by electrolysing the moist hydroxide or chloride, and has 
been obtained by A; Guntz and Roederer {Comptes rendus^ 1906, 
14a, p. 400) by heatii^ the h3rdride in a vacuum to 1000®. By 
electrolysing an aqueous solution of the clUoride with a mercury 
cathode, a liquid and a solid amalgam, SrHgij, are obtained; 
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the latter on heating giv^s annxture.of Sr^l^anxl^SrHgff, and | 
gn distillation an amalgam passes over, not the metal. | 
It is a silver-white ductile metal (of specific gravity a* 54) which | 
melts at 800°. It oxidizes rapidly when exposed to air, and j 
burns when hinted in air, oxygen, chlorine, bromine or $ulph\ir 
vapour. * With dry ammonia at 60® the metal fonns strontium 
ammonium, which slowly decomposes in a vacuum at ao® 
giving Sr(NHg).2j with carbon monoxide it gives Sr(CO)g; with 
oxygen it forms the monoxide and peroxide, and with nitric 
oxide it gives the hyponitritc (Roederer, Bull. soc. chim., 1906 

[®-j, p- 715)- 

The hydride, SrHg, was obtained by Guiitss on heating strontium 
amalgam in a current of hydrogen. It is a white solid, which 
Toadily decomposes water in the cold and bolLaves as a strong 
reducing agent. It dissociates when heated to a high temperature 
and is not affected by oxygen. The monoxide or strontia, SrO, 
is formed by strongly heating the nitrate, or commercially by heat- 
ing the sulphide or carbonate in superheated steam (at about 
5 oU‘~6oo'’ C.). It is a white amorphous powder which resembles 
lime in its general character. Bj' ncating the amorphous form in 
the electric furnace H. Moissan succeeded in obtaining a crystalline 
variety. The amorphous form readily slakes with water, and the 
aqueous solution yields a crystalline hydrated hydroxide appron- 
mating iii composition to Sr(Oli)j;‘8H.^O or Sr(011)ji‘9H.20,^ winch 
on standing in Nacuo loses some of its water of crysbillization, 
leaving the monohydrated hydroxide, Sr(OH).,*lIy0. The ordinary 
hydrated variety forms quadratic crystals and behaves as a strong 
base. It is used in the extraction of sugar from molasses, since 
it combines with tlie sugar to form a soluble saccharatc. which is 
roino\'ed and then decomposed by carbon dioxide. A hydrated 
dioxide, approximating in composition to SrOg-SH.jO, is formed as 
a crystalline precipitate when hydrogen peroxide Is added to an 
aqueous solution of strontium hydroxide. 

SiroHtium fiuoride, SrF,, is obtained by tlie action of hydro- 
fluoric acid on the carbonate, or by the addition of potassium 
fluoride? to strontium chloride solution. It may be obtained 
crystalline by fusing the anhydrous cldoride with a large excess of 
potassium hydrogen fluoride or by heating the amorotousi variety 
to redness with an excess of an alkaline ohlorioc. Strontium 
chloride, SrCl^’^HuO, is obtained by dissolving the carbonate in 
hydrochloric acid, or by fusing the carbonate with calcium chloride 
and extracting the melt with water. It crystallizes in small colour- 
less needles and is easily soluble in water; the concentrated aqueous 
solution dissolves bromine and iodine readily. By concentrating the 
aqueous solution between 90^130^0., or by passing hydrochloric 
acid gas into a saturated aqueous solution, a second hydrated form 
of composition SrCl.-zHgO, is obtained. The anhydrous chloride 
is forxned by heating strontium or its monoxide in chlorine, or 
heating the hydrai^ chloride in a current of hydrochloric acid 

r . It is a wliite solid, whicli combines with gaseous ammonia 
form SrCtj-fiNlIa, and when heated in superheated steam it 
decomposes with evolution of hydrochloric acid. 

StYon^um sulphide, SrS, is foimed when the carbonate is heated 
to redaess in a stream of sulphuretted hydrogen. It phosphovescea 
very slightly when pure. Strontium sulphate, SrSO., found in the 
mineral kingdom as cclcstine, is formed when sulphuric acid or a 
soluble sulj5iate is added to a solution of a strontium salt, tt 
is a colourless, amorphous solid, which is almost insoluble in 
water, its solubility diminishing with increasing temperature ; it 
is appreciably, soluble in concentrated sulphuric acid. When 
boiled with alkaline carbonates it is converted into strontium 
carbonate. 

Stforaium nitride, 8f.,Njj, is formed when strontium amalgam is 
heated to redness, m a atiram of nitrogen or by igniting the oxide 
with magnesium (H. R.. Ellis, Chem, News, 1^909, 99>,P« 4)« It is 
readily decomposed by water, with liberation of ammonia. Strontium 
nitrate, 8r(N6«)a, is obtained by di,S8olving the carbonate in dilute 
nitric add, it crystallizes from water (in which it is very 
soluble) in monocUnic prisms which approximate in composition 
to Sr(KOg)., *41180 or Sr(N08)g‘5Hj0. When heated It fuses in its 
own water' of crystallization and becomes anhydrous at ixo® C, 
It is used in pyroteChny for the manufacture of red-fire. A 
strontium boride, SrB,„ was obtained as a black crystalline powder 
by H. tMoissan and P. Williams {Compies tendus, 1897, laj, 
P. b33) by reducing the borate with aluminium in the eleutno 
furnace, . . , 

Strontium tarUdp SrC,, is obtained by heating strontium car- 
bonate with carbon in the electric furnace. It resembles calcitim 
carbide, decomposing rapMly with water, giving acetylene. Sfren- 
found in the mineral kingdom as strontUnite, 
is formed when a solution of a carbonate is added to one of a stom- 
lium ^ait. It is an amorphous solid, insoluble in water, but its 
solubility is increased in Ihe presence of ammoniiim nitrtte. 
It loses carbon dioxide when heated to high temperature 
Strontium salts may be recognized by the characteristic crimson 
colour they impart to the flam^e of the Bunsen bumeij and by the 


precipitation of the insoluble sulphate, Ou the preparation of 
pure strontium salts, see Adrian and Bougarcl, Journ, phavm. 
chem., 1892 (5), p. 345; and S. P. L. Soerenoen, Zeit, emofg. chem., 
1895, II, p. 305. Recent determinations of the. atomic weight of 
strontium are due to T. W, Richards {Zeit. anorg, Chem., 47. 
p. 145), who, by estimating the ratios of strontium bromide aud 
chloride to silver, obtained the values 87^663 and 87*661. 

STROPHANTHUS^ a genus of plants of the tmtural order 
Apocynaceae, deriving its name from the long twisted thread- 
like segments of the corolla, which in one species attain a length 
of 12 or 14 inches. The genus comprises about 30 species, 
mainly tropical African, extending into South Africa, with a few 
species in Asia, f i om farther India to the Philippines and China. 
Several of the African species furnish the natives with the 
principal ingredient in their arrow poisons. The inde or onaye 
poison of the Gaboon, the komb6 of equatorial North Africa, the 
arquah of the banks of the Niger and the wanika of .Zanzibar 
are all derived from members of this genus. The exact species 
used in each case cannot be said to be accurately known. Thefe 
is no doubt, however, that S. hispidus and S. kombS are those 
most frequently employed. 

Both S. hispidus and 5 . kornbe have hairy seeds with a slender 
thread-like appendage, terminating in a feathery tuft of long , 
silken hairs, the seeds of the former being coated with short 
appressed brown hairs, and those of the latter with white hairs ; 
but in the species used at Delagoa Bay and called “ umtsuli ” 
the thread-like appendage of the seed is absent. The-^natives 
pound the seeds into an oily mass, which assumes a red colour, 
ortions of this mass being smeared on the arrow immediately 
ehind the barb. 

Under the name of strophanthi semina, the dried ripe seeds of 
Strophanthus kombS, freed from awns, are official in <he British 
and many other pharmacopeias. The seeds must be mature. 
They are about | in. long, I in. broad, greenish fawn, covered with 
flattened silky hairs, and oval-acuminate in shape. They are 
almost odourless, but have an intensely bitter taste. The chief 
constituent is a white microcrystalline glucoside, known as stio- 
phanthin, freely soluble in water and alcohol, but not in chloroform 
or ether, and melting at about 173* C. It constitutes about 50 % 
of the mature cotyledons of the seed, the proportion rising as matur- 
ity is reached. It is very similar to, but not identical with, onabaln. 
It is split up by acids into strophanthidin and a m^hyl-other of 
a peculiar sugar. The seeds also contain an active princii^e, 
inein, a body known as kombic acid, fat. resin and starch. The 
resin is contained in the husk, and occurs In the alcoholic tincture 
of strophanthus, its presence tending to cause digestive disturbance 
and diarrhoea. When the seeds are treated with sulphuric acid 
and heat is applied, a violet-coloration is produced. A section of 
the seed yields agreen colour with cold sulphuric acid. 

The British I^armacopeia contains two preparations of this 
important and valuable drug, a dry extract wd a tincturo. The 
former is hardly ever prescribed. The official tincture is much 
inferior to t^t originally recommended by Sir Thomas Fraser, 
w’ho introduced the drug into medical practice, in being much too 
weak, and in being prfe^red with alcohol instead of ether, which 
difiers from alcohol in not dissolving the resin contained in the husks. 
It is ^erefore advisable to order tincture of the British Phartna- 
copma of 1885, or to prescribe the current tincture in double the 
ofm:ial dose and combined with cardamoms, ginger or capsicuni, 
inf Order to counteract the iithant properties of the resin which It 
eontains. ^ 

Strophanthin itself may be injected hypodermiqally in ^ses of 
sis to ^ grain. Unfortunately the injections usually cause some 
temporary local irritation. This method of exhibiting strophanthus 
is the only one of any avail when a result is wanted at once or even 
within several hours. PreCiisely tiie same observation applies to 
dintsiis. the other great cardiac tonic. 

. ^harmacoiogy,. — ^Ths drug has no external actions. Taken , in- 
ternally it tends, after the repetition of large doses,, to produce 
some gastric fetation. This is unquestionably less, however, 
than thsft’ produced by digitalis, and is probably due not at all to 
the lOCtive principle but entirely to the resin contained in the seed- 
busk. As ordinarily administered, the <hug acts on the hegrt 
before influencing any other orran or tissue. Often indeed no 
other action can be observed. This B readily explained by the 
fact that 'the drug is carried by the coronary arteries to the 
cardiac muscle betors it reaches ax^ other part of tiie systeiaio 
circulatipn. . , , 

It is almost certain that gtrophanthus acts dfirectly on no other 
cardiac rtriicture than the niu$cle-nbre. No action can certMnly 
be 'demonstrated either the terminals of ^e vagus nerves w 

upon the intra-oardiac nervous ganglia. The musonlar fom ' is 
increased in a very marked degree. A secondary consequence of 
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this is that the diastole is prolonged^ and the pulse thus rendered 
less frequent. If the heart is beating irre^larfy the drug tends to 
make it more regular. The action is similar to that of digitalis— 
and fifty years ago both these drugs would thus have been regarded, 
as indeed digitalis was, as cardiac sedatives. As the cardiac muscle 
receives its blood supply only during diastole, it follows that stro- 
phanthiis, whilst increasing the force of each beat, yet lengthens 
the period during which the muscle rests and is fed — thus being, 
in a paradoxical sense, a sedative as well as a stimulant. In fatal 
cases of strophanthiis poisoning death is brought about by the arrest 
of the heart in systole, ue. in a state of tetanic spasm from over- 
stimulation. This of course is a striking exception to the natural 
rule that death hnds the heart in a state of relaxation and inability 
to contract. Strophanthus markedly raises the blood-pressure, 
but this action is proportional to and almost entirely due to the 
increased force of the heart; not, as in the case of digitalis, to 
constriction of the arterioles. 

Its action on the heart causes strophanthus to exert a powerful 
diuretic action, especially in cases of dropsy of cardiac origin. It 
is a less powerful diuretic than digitalis as a rule. The drug has 
no action on the nervous system, but in toxic doses it powerfully 
affects the voluntary striped muscles. This action may be cor- 
related with that exerted upon the cardiac muscle, which is striped, 
though not voluntary, and contrasted with its want of action upon 
the muscular fibre of the arteries, which is involuntary and non- 
striped. 

Inc drug, like onabain, has a slight anaesthetic action when 
locally applied to the eyeball, and also causes contraction of the 
pupil. 

Strophanthin is one of the most active and lethal of all known 
substances. One-hundredth of a grain will kill a mammal weighing 
four pounds, and one-third of a grain will kill a man of average 
weight. Serum containing one part of stroplianthin in ten millions 
will arrest the frog's heart in systole. 

Strophanthus is used therapeutically only as a cardiac stimulant. 
When given by the mouth it acts somewhat more rapidly than 
digitalis, being more soluble; but it is of course far less speedy in 
action than ether, ammonia or such a pseudo-stimulant as ethyl 
alcohol. In mitral disease of the heart especially strophanthus 
is an invaluable drug. It frequently succeeds when digitalis has 
failed; occasionally it fails where digitalis succeeds. It has the great 
advantage over digitalis of being non-cumulative, and can be ad- 
ministered continually for many weeks or even months at a time. 
It is never to be given in acute Bright's disease, but is frequently 
of use in chronic Bright’s disease, where digitalis, owing to its 
influence on the already over-contracted arterioles, is absolutely 
contra-indicated. 

STROPHE (Gr. from tTTpi^m, to turn), a term in 

versification which properly means a turn, as from one foot to 
another, or from one side of a chorus to the other. In its iwecisc 
choral significance a strophe was a definite section in the struc* 
ture of an ode, when, as in Milton’s famous phrase in the preface 
to Samson Agonistes, strophe, antistrophe and epode were a 
kind of stanzas framed only for the music.” In a more general 
sense the strophe is a collection of various prosodical periods 
combined into a structural unit. In modem poetry the strophe 
usually becomes identical with the stanza, and it is the arrange- 
ment and the recurrence of the rhymes which give it its character. 
But the ancients called a combination of verse-periods a system, 
and gave the name strophe to such a system only when it was 
repeated once or more in unmodified form. It is said that 
Archilochus first created the strophe by binding together 
systems of two or three lines. But it was the Greek ode-writers 
who introduced the practice of strophe-writing on a large scale, 
and the art was attributed to Stesichorus, although it is probable 
that earlier poets were acquainted with it The arrangexxient 
of an ode in a splendid and consistent artifice of strophe, anti- 
strophe and epode was carried to its height by Pindar (see Ods), 
With Ae development of Greek prosody, various peculiar 
stropherionns came into general acceptance, and were made 
celebrated by the frequency with which leading poets employed 
them. Amohg these were the Sapphic, the Elegiac, the Alcaic 
and the Asclepiadean strophe, all of them prominent in Greek 
and Latin verse. The briefest and the most ancient strophe 
is the dactylic distich, which consists of two verses of the same 
class of rhythm, the second producing a melodic counterpart to 
the first. The forms in modem English verse which reproduce 
most exactly the impression aimed at by the ancient ode- 
strophe m the elaborate rhymed stanzfls of such poems as the 
** Nightingak ” of Keats or the Scholar-Gypsy ” of Matthew 
Arnold (see Verse). 


STROSSHAYRR, JOSEPH GEORGE [Jo$ip Juraj Stro» 
majer] (1815-1905), Croatian bishop and politician, was born at 
Esseg in Croatia-Slavonia on the 4th of February 1815. Stross- 
mayer was of German descent and his parents had emigrated 
from Linz in Austria. He was educated at the Roman Catholic 
seminary of Djakovo, in his native country, and at itudapest, 
where he studied theology. In 1838 he took holy 'orders, 
and during the next ten years became lecturer on theology at 
Djakovo, chaplain to the Austrian emperor, and director of 
the Augustinian body at Rome. In 1849 he was consecrated 
bishop of Djakovo, with the official title “ Bishop of Bosnia, 
Slavonia and Sirmium.” He fostered the growth of Slavonic 
nationalism in Croatia-Slavonia, in Dalmatia, and among the 
Slovenes of south Austria, aiding the Ban Jcllacic in his campaigns 
against Hungary (1848-49), and subsequently becoming a recog- 
nized leader of the opposition to Hungarian predominance 
(see CROATiA-SLAVONixy Besides being foremost among the 
founders of the South Slavonic Academy in 1867, and of Agram 
University in 1874, he helped to reorganize the whole educa- 
tional system of Dalmatia and Croatia-Slavonia. He built a 
palace and cathedral at Djakovo, founded a seminary for the 
Bosnian Croats, presented the South Slavonic Academy with a 
gallery of valuable pictures, and published collections of national 
songs and tales. He also aided Augustin Theiner, then librarian 
at the Vatican, to compile his Vetera monumenta Slavorum 
meridionalium historiam illustrantia (Rome, 1863). As a 
theologian, Strossmayer became prominent by his energetic 
opposition to the dogma of infallibility at the Vatican council 
of 1870, and by his denunciation of the Jesuits, while they in 
return charged him with allowing Roman Catholics to adopt 
the orthodox Greek confession. For years he refused to accept 
the doctrine of infallibility, but ultimately he yielded. Despite 
this attitude, he enjoyed the confidence of Pope Leo XIIL 
He headed the Slavonic deputations which visited Rome in 
1881 and 1888, and won for them the retention of a Slavonic 
liturgy by the Roman Catholics of Illyria. Strossmayer 
withdrew from political life in 1888, in consequence of a rebuke 
administered to him by the emperor for his public expression 
of sympathy with Russia and his consistent hostility to 
Hungary. He died in his ninety-first year, on the loth of 
April 1905. He was a count of the Holy Roman Empire, a 
bishop of the pontifical throne, and a member of the theological 
faculties of Budapest and Vienna. By Leo XIII. he was 
decorated with the archiepiscopal pallium. 

STROUD, a market town in the Stroud parliamentary division 
of Gloucestershire, England, 102} m. W. by N. of London. Pop. 
of urban district (1901), 9153. It is served by the Great Western 
railway and a branch of the west-and-north line of the Midlands 
It lies on the steep flank of a narrow and picturesque valley 
and traversed by the Thames and Severn and the Stroudwater 
canals, which unite at Wallbridge close by. The church of St 
Lawrence is modem excepting the tower and spire. The 
Elizabethan town-hall and the school of science and art, com- 
memorating Queen Victoria, arc noteworthy. Stroud is the 
principal seat of the west of England cloth manufacture, the 
industry extending to Stonehouse and other places in theyicinity^ 
Stroud has also silk-mills, dyeworks, breweries, foundries, and 
a manufacture of umbrellas and walking-sticks. 

There is no evidence of the existence of Stroud before the 
Conquest, and in 1087 it was still part of the manor of Bisley, 
from which it was separated in the reign of Edward 11 . It 
became a centre of the cloth trade in the Tudor period, and 
in 1607 Henry, Lord Danvers, lord of the manor, obtained a 
charter from James L, authorizing a weekly market. During the 
i8th century the commercial importance of the town increased, 
though, owing to its distance from an^ of the great high- 
roads and to the localization of the clothing trade in scattered 
factories near water power, it was never a great centre of popula- 
tion. By the Reform Act of 1832 Stroud became a borough 
and returned two members to parliament until 1885, when it 
was merged in the Stroud division of Gloucestershire. The 
manufacture of vexy fine broadcloth and of scarlcWycd cloth 
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has been carried on in the Stroud valley for centuries, the town 
being a distributing centre only, until the adoption of steam power 
and the erection of cloth factories in the town about 1830 led 
to considerable growth. Pin-making was introduced in 1835, 
carpet-w^avin^ and iron-founding before 1850. Markets on 
Friday and Saturday are held under the grants of 1607 and 
1832. • 

See Victoria County History: Gloucestershire', P. H. Fisher, JVoles 
and Recollections of Stroud (1871); T. D. Fosbrooke, Gloucestershire 
Records (1807). 

%TROZZI, the name of an ancient and noble Florentine 
family, which was already famous in the 14th century, Palla 
Strozzi (1372-1462) played an important part in the public 
life of Florence, and founded the first public library in Florence 
in the monastery of Santa Trinita. Filippo Strozzi il Vecchio 
(1426-1491), son of Matteo and of Alessandra Macinghi, a famous 
literary woman, began to build the beautiful Strozzi palace in 
Florence. More celebrated was another Filippo Strozzi (1488- 
1538), who, although married to a Medici, opposed the hegemony 
of that house and was one of the leaders of the rising of 1527. 
On the final overthrow of the republic in 1530 Alessandro dc' 
Medici attempted to win over Filippo Strozzi, but Strozzi had 
no faith in the tyrant and retired to Venice. After the murder 
of Alessandro he undertook the leadership of a band of republican 
exiles with the object of re-entering the city (1537); but having 
been defeated and captured and put to the torture, he committed 
suicide. His son Leone (1515-1554) was a distinguished admiral 
in the service of France and fought againsi: the Medici; he died 
of a wound received while attacking Sarlino. Another Filippo 
(1541-1582) served in the French army, and was captured and 
killed by the Spaniards. Senator Carlo Strozzi (1587-1671) 
formed an important library and collected a valuable miscellany 
known as the Carte Sirozziane, of which the most important 
part is now in the state archives of Florence; he was the author 
of a Stofieiia della cittd di Firenze dal I 2 yg al T 2 Q 2 (unpublished) 
and a Sioria della casa Barber ini (Rome, 1640). The Strozzi 
acquired by marriage the titles of princes of Forano, dukes of 
Bagnolo, &c. The Strozzi palace, which belonged to the family 
until 1907, was bequeathed by will to the Italian nation. 

See A. Bareli, Filippo Strozzi (Florence, 1894); B. Niccolini, 
Filippo Strozzi (Florence); C. Guasti, Le Carte Strozziane (Florence, 
1884-1891), 

STRUENSEE, JOHAN FREDERICK (1731-1772), Danish 
political philosopher, was bom at Halle in 1731. His father, 
subsequently superintendent-general of Schleswig-Holstein, 
was a rigid pietist; but young Struensee, who settled down in 
the ’sixties as a doctor at Altona, where his superior intelligence 
and elegant manners soon made him fashionable, revolted 
against the narrowness of his father's creed, became a fanatical 
propagandist of the atheism associated with the Eneyclopddie, 
and scandalized his contemporaries by his frank licentiousness. 
But he was a clever doctor, and, having somewhat restored the 
king’s health, and gained his affection, was retained as court 
physician, accompanied Christian VII. on a foreign tour and 
returned with him to Copenhagen, It had always been Struen- 
see’s ambition to play a great part in the world and realize his 
dream of reform. He had gathered from various Danish 
friends, most of them involuntary exiles of doubtful character, 
that the crazy, old-fashioned Dano-Norwegian state, misruled 
an idiot, was the fittest subject in the world for tie experi- 
ments of a man of superior mgenuity like himself; and he pro- 
ceeded to worm his way to power with considerable astuteness. 

First he reconciled the king and queen, for he calculated, 
shrewdly enough, that if the king was to be his tool he must 
needs make the queen his friend. At first Carolixia Matilda 
disliked Struensee, but the unfortunate girl (she was scarce 
eighteen) could not fail to be deeply impressed by the highly 
gifted young doctor, who speedily and completely won her 
heart. By January 1770 he was notoriously her lover; a suc- 
cessful vaccination of the baby crown prince in ,May still further 
increased his influence; and when, in the course of the year, 
the l^g sank into a condition of mental torpor, Struensee^ 
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authority became paramount. Previously to this, the capable 
minister of foreign affairs, J. H. £. Bemstorff (q.v.), was got 
rid of by a royal letter of the 13th of September 1770, and 
Struensee's disreputable friend, the exiled Count Rantzau- 
Ascheburg, was recalled to court; and with him came another 
Altona acquaintance of Struensee’s, Enevold Brandt, who had 
also been living abroad under a cloud. 

For a time Struensee kept himself discreetly in the back- 
ground, though from henceforth he was the wirepuller of the 
whole political machine. But he soon grew impatient of his 
puppets. In December the council of state was abolished; 
and Struensee appointed himself maiire de requites. It was 
now his official duty to present to the king all the reports from 
tlie various departments of state; and, Christian VII. being 
scarcely responsible for his actions, Struensee dictated whatever 
answers he pleased. His next proceeding was to dismiss all 
the heads of departments, and to abolish the Norwegian stad- 
holderships. Henceforth the cabinet, with himself as its motive 
power, was to be the one supreme authority in the state. Un- 
fortunately, he had made up his mind to regenerate the benighted 
Danish and Norwegian nations on purely abstract principles, 
without the slightest regard for native customs and predilec- 
tions, which in his eyes were prejudices. He was lu^pered, 
moreover, by not knowing a word of Danish. Many of his 
reforms, such, for instance, as the establishment of foundling 
hospitals, the abolition of capital punishment for theft and 
of the employment of torture in judicial process, the doing 
away with such demoralizing abuses as perquisites, and of 
“ lackeyism,” or the appointment of great men’s domestics to 
lucrative public posts, were distinctly beneficial if not original. 
Unfortunately reform was not as much a principle as a 
mania with Struensee. The mere fact that a venerable 
institution still existed was a sufficient reason, in his eyes, 
for doing away with it. Changes which a prudent minister 
might have effected in a generation he rushed through in 
less than a fortnight. Between the 29th of March 1771 and 
the 1 6th of January 1772 — the ten months during which he 
held absolute sway — ^he issued no fewer than 1069 cabinet 
orders, or more than three a day. In order to be sure of obedi- 
ence he dismissed wholesale without pension or compensation 
the staffs of all the public departments, substituting for old 
and experienced officials nominees of his own, in many cases 
untried men who knew little or nothing of the count^ they 
were supposed to govern. 

The dictator’s manners were even worse than his moxals. 
He .habitually adopted a tone of insulting superiority^ all the 
more irritating as coming from on ill-informed foreigner; and 
.sometimes he seemed deliberately to go out of his way to shock 
the most sacred feelmgs of the respectable people. Nor was this 
all. His system of retrenchment, on which he porticul^ly 
prided himself, was in the last degree immoral and hypocritkal, 
for while reducing the number of the public officials, or clipping 
down their salaries to starvation points, he squandered thousands 
upon balls, masquerades, and other amusements of the court, 
and indued the imbecile king to present him and hfs iriend 
Brandt with 60,000 rix-dollars apiece^ 

Still, m spite of all his blunders and brutalizes, it is clear 
that, for a short time at least, middle-class opmion was, on ^ the 
whole, favourable to him; and, had he been wise, he mig^ 
perhaps have been able to defy any hostile combination. But 
such was his contempt for the Danish people that he cared not 
a jot whether they approved or disapproved of his reforms. 
Wl»t incensed the people most against him was the way tn 
which he put the king completely on one side; and this feeling 
was all the stronger as, outside a very narrow court drcle, 
nobody seems to have Mierved that Christian VII. was realfy 
mad, but only that his will had been weakened by habituw 
in usage; and this opinion was confirmed by the ]^blicatioa 
of the cabinet order of the 14th of July 1771, appointing 
Struensee ** gehejme kabinetsminister,” with autWity to 
issue cabinet orders which were to liave the force of voyitl 
ordinances, even if unprovided with the royal sign-manual 
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'' Nor were Struensec’s relations with the queen less offensive 
to a nation which had a traditional veneration for the royal 
house of Oldenburg, while Caroline Matilda’s shameless conduct 
in public brought the Crown into contempt. The society which 
daily gathered round the king and queen excited the derision 
of the foreign ambassadors. The unhappy king was little 
more than the butt of his environment, and once, whan he 
threatened his keeper, Brandt, witli a flogging for some impertin- 
ence, Brandt, encouraged by Struensee and the queen, actually 
locked him in his room and beat him with his fists till he begged 
for mercy. Things were at their worst during the winter of 
1771. Strueasee, who had, in the meantime, created himself a 
count, now gave full rein to his licentiousness and brutality. 
If, as we are assured, he publicly .snubl)ed the queen, we may 
readily imagine how he treated common folk. Before long 
the people had an opportunity of expressing their disgust 
openly. In the summer of 1771 Caroline Matilda was delivered 
Cf a daughter, who was christened Louisa Augpsla; and a 
proclamation commanded that a “ Te Dcum ” in honour of 
the event should be sung in all the churches; but so universal 
was the belief that the child was Struensee’s that, at the end of 
the ordinary services, the congregation rose and departed 
m masse. 

The general ill will against Struensee, which had been smoul- 
dering all through the autumn of 1771, found expression at last 
in a secret conspiracy against him, headed by Rantzau-Ascheburg 
and others, in the name of the queen-dowager Juliana Maria. 
Early in the morning of the 17th of January 1772 Struensee, 
Brandt and the queen were arrested in their respective bed- 
rooms, and “ the liberation of the king,” who was driven round 
Copenha^n by his deliverers in a gold carriage, was received 
with universal rejoicing. The chief charge against Struensee 
was that he had usurped the royal autliority in contravention 
of the Kdngelov, He defended himself with considerable 
ability and, at first, confident that the prosecution would not 
dare to lay hands on the queen, he denied that their liaison 
had ever been criminal. But, on hearing that she was also a 
prisoner of state, his courage evaporated, and he was base 
enough to betray her, though she did ail in her power to shield 
him. On the 25th of April Struensee and Brandt were con- 
demned first to lose their right hands and then to be beheaded; 
their bodies were afterwards to be drawn and quartered. Sen- 
tence of death was the least that Struensee had to expect. He Imd 
undoubtedly been guilty of Use-majeste and gross usurpation 
of the royal authority, both capital offences according to pars. 
7 and 26 of the Kongelov, The sentences were carried out on 
the 28th of April, Biandt suffering first. 

See iSlie Salomon Francois Revwdil, Struensee et la €ourdeC(^en~ 
Hague 77^0-/77^ (Paris, 1858); Karl Wittich, Struensee (Leipzig, 
1875!); Pctqr Edward Holm, DantnarM-Norges Htsiorie^ vol. iv. 
(Capmhaaea, i897~i9u<)); Gustave Bascle De Lagreze, La Rcine 
Caroline- matMlde et le Comte Struensee (Paris, 1887); Robert Nisbet 
Bain, Scandinavia, czm. xv. (Cambridge, i9o«;): William Henry 
Wilkins, A Queen of tears (London, 1Q04); Georg Friodrich von 
Jenssen-Tusch, Die Verechmorung gegen die Kdnigin Karoline 
Mathida und die Graf^n Struensee und Brandi, nach bisher unge- 
driickien Originalakten (Leipzig, 1864). (R. N. B.) 

STRUTT, JffiDEDlAR (i 726^1797) British inventor and 
maxiafacturer, was born at South Normanton, Derbyshire, 
where his father occupie4 a farm, on the 28th of July 1726. 
He was educated at a good, country school, with a view to 
becoming a farmer, but, showing great aptitude for mechanical 
arts, he was in 1740 articled for seven years to a wheelwright at 
Findem, near Derby, Here he lodged with a hosier, WooUatt, 
whose daughter he married in 1755. In the meantime he had 
ioherited, from his uncle, the stock on a farm at Blackwell, 
near south Normanton, now, and probably then^ the property of 
the duke of Devonshire. While in occupation of this farm his 
brother-uk*law, William Woollatt, brought to his notice the 
efforts that had been unsuccessfully made to produce ribbed 
os well as plain goods on the stocking frame, and here he invented 
Strutt’s Derby ribbing machine. Patents were taken out by 
Strutt and Woollatt in 1758 and 1759. Strutt went to live at 


Derby, and with his brother-in-law started a factory, “ Derby 
Patent Ribs ” at once becoming popular. In 1762 Strutt and 
Woollatt joined Samuel Need, a hosier of Nottingham, and 
carried on there and at Derby a very successful business. In 
1768 they were approached by Richard Arkwright (g.v.), who had 
been recommended by Messrs Wright, bankers w Nottingham, 
to consult Need as to the possibilities of his cotton-rpinning 
frame. Strutt at once realized its value, and was able to solve 
one or two minor difficulties which had interrupted the smooth 
working of the new mechanism. The firm of Arkwright, 
Strutt & Need started their first cotton mill at Nottingham, 
with horse power. Later works were erected at Cromford and, 
about 1780, after Strutt dissolved partnership with Arkwriglit, 
he built himself the mills at Belper and Milford, the greater part 
of which are still used. The partnership with Need had termin- 
ated in 1773 expiration of the patents. Shortly before 

this Strutt had made the discovery, which revolutionized the 
manufacture of calico, that cotton could be used throughout 
in its making. To house the machinery for this new invention 
the first fire-proof mill in England was built at Derby. In 
order to be near his work Strutt built, from his own designs, 
Milford House, near Belper, where he lived until 1795, when 
ill health compelled him to return to Derby. Here he died in 
1797. He left three sons and two daughters. 

His eldest son, William Strutt (1756-1830), was also of great 
mechanical ability. It was he who designed the calico factory 
above mentioned; he applied himself to the house-heating 
problem and, finally, invented the Belper stove. He also 
devised a self-acting spinning mule, which had however no great 
success. He was a fellow of the Royal Society. His .son, 
Edward Strutt (1801-1880), was for some time M.P. for Derby, 
and in 1856 was raised to the peerage with the title of Baron 
Belper of Belper. 

STRUVE, FRIEDRICH GEORG WILHELM (1793-1864), 
German astronomer, the son of Jacob Struve (1755-1841), was 
bornat Altona on the 15th of April 1793. In 1808 he entered 
the university of Dorpat (Yuriev), where he first studied philology, 
but soon turned his attention to astronomy. From 1813 to 
1820 he was extraordinary professor of astronomy and mathe- 
matics at the new university and observer at the observatory, 
becoming in 1820 ordinary professor and director. He remained 
at Dorpat, occupied with researches on double stars and geodesy 
till 1839, when he removed to superintend the construction of 
the new central observatory at Pulkowa near St Petersburg, 
afterwards becoming director. Here he continued his activity 
until lie was obliged to retire in 1861, owing to failing health. 
He died at St Petersburg on the 23rd of November 1864. 

Struve’s name is best known by his observations of double stars, 
which he carried on for many years. These bodies had first been 
regularly measured by W* Haschel, who discovered that many of 
thtan formed systems of two stars revolving round their common 
centre of gravity. After him J. Herschel (and for some time 
Sir James &uth) had observed them, but their labours were eclipsed 
Vry Struve. With the refractor at Dorpat ho discovered a 

great number of double stars, and puMished in 1827 a list of ail 
the known objects of this kind {Catalogue novus steUarum dupli~ 
ciwn). His miorometric measurements of 2714 double stars were 
made from 1824 to i837» and are contained in his principal work 
SteUarum dupltciutn et multipUcium nuensurae micrometricae 
(St Petersburg, 1837 seq.; a convenient Bummar>' of the results is 
given in vol, i. of the Dunecht, Observatory Publications, 187O). 
The places of the objects were at the same time determined with 
the Dorpat meridian circle [SteUarum fixarum imprimis duplieium 
et multipUcium positiones mediae, St Petersburg, 1852 seq.). At 
Pulkowa he redetermined the “ constant o£ aberration," wut was 
chiefly occupied in working out the results of former years* work 
and in the completion of the geodetic operations in which he had 
been engaged muring the greater part of his life. He had com- 
menced them with a survey of Livonia (181(^1819), which was 
followed by the measurement of an arc of meridian erf more than 
in the Baltit provinces of Russia [Besekreibui/^ der Breitengradr 
messung in den Ostseeprovinxen Russlands, 2 vols. 4to, Dorpat. 
1831). This work was afterwards extended by Struve and General 
Tenner into a pieasuireTiieiit of a meridional arc from the north 
coast of Norway to Ismail on the Danube {Arc du nUridien de 
2^ 90' entre le Danube et la Mer GlaciaU, 2 vols. and 1 voL plates^ 
4to, St Petersburg, 1857-1860). (See Geodesy; Earth, Figure of.j 
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His son Otto Wilhelm Struve (b. 1819), having studied 
at the academy at St Petersburg, became assistant at Pulkowa 
in 1839, and director in 1862 on his father’s resignation. From 
1847 to 1862 he was advising astronomer to the headquarters 
of the army Ind navy; chairman of the International Astro- 
nomical Congress from 1867-1878; acting president of the 
International Metric Commission in 1872; and president of the 
International Congress for a Photographic Survey of the Stars 
in 1887, in which year he was also made a privy councillor. 
His contributions to astronomy cover a wide field : a list of 
his publications is given in Poggendorff, Biographisck* 
Litter arische, vols. 2, 3, 4. 

Another son, Heinrich Wilhelm Stride (b. 1822), studied 
chemistry, and obtained a public appointment as chemical 
expert to the administration of the Caucasus. 

Two of Otto Wilhelm Struve’s sons have also been prominent 
in the world of science. Karl Hermann Struve (b. 1854) 
studied mathematics at Dorpat, and became in 1883 assistant, 
and in 1890, on his father’s retirement, astronomer at the 
observatory at Pulkowa. In 1895 he became professor at the 
Albertus University and director of the observatory at Kdnigs- 
berg; and in 1904 he was called to Berlin as professor and director 
of the observatory there. His investigation of the Saturnian 
system was crowned by the Royal Astronomical Society of 
London in 1903. Gustav Wilhelm Ludwig Struve (b, 1858) 
studied at Dorpat, Bonn and Leipzig, and became observer 
at the Dorpat observatory in 1886. This post he retained 
until 1894, when he migrated to the university of Cracow as 
extraordinary professor, becoming in 1897 ordinary professor 
of astronomy and geodesy. 

STRYCHNlirE, an alkaloid discovered in 181S 

by Pelletier and Caventou in St Ignatius’s beans {Sirychnos 
IgncUii); it also occurs in other species of Sirychnos , e,g. S. N ux 
vomica, S. cduhrina, S. Tieuih^ and is generally accompanied by 
another alkaloid brucine, Cg8H2oN«04*4H/), which was isolated 
by Pelletier and Caventou in 1819." Strychnine crystollizes from 
alcohol in colourless prisms, which are practically insoluble in 
water, and with difficulty soluble in the common organic 
solvents. Its taste is exceptionally bitter. It has an alkaline 
reaction, and is a tertiary monacid base. It is optically active, 
the natural form being laevorotatory. Brucine closely reseml^ 
strychnine, and is its dimethoxy derivative. The constitutions 
are uificnown (see J. Schmidt, Die Alkaloidchi^e, 1904; 1909). 

Medicine, — ^The B.P. dose of strychnine is to gr. in 
solution or in pill form. A preparation is syrupus jmi phos- 
phatis cum quinina et strychvm, containing -^jp gr. of strychnine 
in each fluid drachm. Strychninae hydfockloridum is also 
used; it is much more soluble than strydinine. From it is 
prepared liquor strychninae hydrochloridi, containing 1 gr. of 
hydrochloride in 110 minims. The United States phanna- 
copoeia also contains strychninae nitras and strydminae sulphas. 
Strychnine is incompatible with liquor arsenicalis and potassium 
iodide. 

Physiological ^c/iow.— Applied externally strychnine is a powerful 
antiseptic, but its poisonous nature prevents it from hoing used for 
this purpose. Bmoinc is a local anaesthetic. Strychnine enters the 
blood as such, being freely absorbed from mucous surfaces or when 
given hypodermically. Internally strychnine acts as a biite, 
mcreasuig the secretion of gastric juice and the intestin^ peristalsis, 
being a direct stimulant to tixe muscular coat; in this manner it 
has a purgative action. The specific effects of the drug, hoiweva:, 
ate upon -the , central nervous systm^* It excites the motor areas 
of the spinal cord and iivcgoases thw reflepe irritabili^. $ma 41 
doses increase the sensibility of touch, skht and hearing; large doses 
cause twitching of the muscles and diffloUlty m swalfowmg; while 
in overdose violent convulsions are produced. The certbral con- 
volutions rsxpaia una4fected, but the pppqrtfJtt 
meduUa oblongata are stimulate^. Not only U the respiratonr 
c^tre stimulated but the cardiac centre is acted upon both di^tly 
by the drug and indirectly for a time by tha^enormous rae m 
piessuee due to (the conttaetion of il^ie artericdes.al^ ww iw .bedy, 
ao .e«sct mon .the tBON^ture tat to ovw- 
dose the temperature rises during a convulsion. Strychnine is 
eUminated by the kidneys as strychnine and strychaio ad^ It 
is eiacreted very slowly and therefore accumulates in ^ tywom. 

Therapeutics , — Steychnine is chiefly used as a stfinulant. It is 


indicated in paralyses (chiefly functional), and is most valuable in 
the treatment of post-diphUicritic paralysis. In p:ogressive lead 
palsy, beri-beri,. and the paralysis following acute alcoholism, fairly 
mrge doses are useful. In pneumonia and other acute disease, 
where the patient is liable to sudden collapse, a hypodchnic in- 
iection of strychnine wiU often save the patient's life. In collapse 
loUowing severe haemorrhage and in suducn and accidental arrest 
of the heart or respiration during chloroform narcosis an intra- 
muscular injection of ,V gr. of the hydrochloride may stimulate 
the cardiac action. In acute opium poisoning strychnine is very 
valuable. It is a physiological antagoni.st of chloral hydrate, 
morphine and physostigmine, and may be givcai in poisoning by 
these drugs. In dyspnoea due to emphysema, phthisis and asffima, 
strychnine is of service, given internally in doses of i to 3 minims 
of the liquor. The syrup of iron, quinine and strychnine is used as 
a tonic. 

Toxicology. ---Tha symptoms of strychnine poisoning usually 
appear witiun twenty miuutcs of the ingestion of a poisonous dose, 
starting with an uneasy sensation, stiffness at tlic back of the neck, 
twitching of the muscles and a feeling of impending ‘suffocation. 
The patient is then seized with violent convulsions of a tetanic char- 
acter; arms are stretched out, respiration Impeded, the musekFS 
are rigid, the body is thrown into opisthotonos, i,e. it rests bow- 
form on the head and the heels (occasionally the body is flexed 
forward [emprosthotonos], the eyes remain wide open and fixed, 
and the moutli is drawn aside [risus sardomeus). After a minute 
the muscles relax, and the patient sinks back exhausted, conscious- 
ness being preserved throughout. Any noise, a draught of air or 
a touch may cause a cojivuision. Jf the case is about to terminate 
fatally the spasms rapidly succeed each other and death usually 
occurs within two hours, either from asphyxia produced by spasm 
of the respiratory muscles or more rarely from exhaustionr' After 
dearil the position of tlie body may or may not be flexed ; usually 
rigor mortis develops rapidly. In cases which recover the con- 
vulsions diminish in seventy, leaving the patient exhausted. Coin- 
plications are infrequent. . Tbc average fatal dose for an adult 
IS grs., but death has resulted in twenty minutes from I grain. 
On the other hand, recovery has taken place after 5 and ro and even 
20 grains have been swallowed, but in the latter case an emetic was 
at once administered. Idiosyncrasy plays a considerable part in 
determining the effects, some people being particularly susceptible; 
death has occurred in five minutes from the appearante of thp first 
symptoms, but when a narcotic has been admmislcred at the same 
rime as the poi^ the development is proportionately slow. Tetanus 
resembles strychnine poisoning, but the development of the 
toms in tetanus is usually much slower, death rarely occurring 
within 24 hours. In strychnine poisoning trismus or lockjaw is 
generally secondary to spasm of the other musejes, while hi tetanus 
It is usually the first symptom, no relaxation taking place between 
ffie spasms. . 

The treatment of strychnine poisoning is to immediately evacuate 
the stomach with a stomach-pump or emetic, chloroform being 
adminiatered to allay the spasms. If the patient can 9waUo>v, 
draughts of water containing tannic acid may be given. Nitrite of 
amyl inhalations are useful in the early stages when the respiratory 
muscles are freely movable. Chloral and potassium bfomide 
may be given as physiological antiodtes. If death from aSphyxiia 
appears imminent artificial respiration may be resorted to. 

fTRYETENSK, or Sryetensk, a Coswek village of .Asiatic 
Russia, in the province of Transbaikalia, 231 m. by rail E. 
of Chita, and a terminus of the Trans-Siberian railway. It 
is situated -on both banks of the river Shilka, and its popuIa^oE 
of 8500 rises to over xo,ooo during the Bieason of navigation. 
Stryetensk has steam flour-mills tmd soap worics. 

STRTPE, JOHM (1643-1737), English historian andbiogapher, 
was bom in Houndsditch, London, on the ist of November 
2643. He was the son of J ohn Strype, or von Stryp, a i member 
of a Brabant family who, to escape religious persecutionysettl^ 
in London, in a place ^ aiterwards knowm as Strype’s vacd in 
Petticoat Lane, as a merchant and silk throwster. The younger 
Jol«i was educated at St Paul’s School, and lon the 3th of July 
1662 entered Jesus College, Cambridge; t^ce he proeeedad 
to Catheiiiie Hall, where he graduated B.A. in ^665 aii^ M.A. in 
1(669. On the r4th of July of the letrt«r year he becametperpetunl 
curate of Theydon Bois, Essck, and a few months afterwardB 
ettrate^and lecturer of Leyton in itfie some jcounty. He was never 
instituted or inducted to the living of Leyton, but in ^1674 be 
was licensed by the bhfliop o& Lontioa to preach, and i^ouad 
the word of God, and to perform the full office of priestMasd 
eutwte while it was vacant, apd unitfl his >death he received^ 
pfofite of it< In 1711 *he obtahied from Archbishop iTemafip 
the siiwciire of West 'Tarring, Sussex, and he diwhmrgndy'tim 
duties of ketuver at Hadcney &om 168.9 till 1724* At f latter 
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place he spent his last years with a married granddaughter^ 
the wife of a surgeon, Thomas Harris, dying there on the nth 
of December 1737, at the age of ninety-four. He was buried 
in the church at Leyton. 

Through his friendship with Sir William Hicks Strype obtained 
access to the papers of Sir Michael Hicks, secretary to Lord Burghlcy, 
from which he made extensive transcripts ; he also carried on an ex> 
tensive correspondence with Archbishop Wake and Bishops Burnet, 
Atterbury and Nicholson. The materials thus obtained lormed the 
basis of his historical and biographical works, wliich relate cliiefly 
to the period of the Reformation. The greater portions of his 
original materials have been preserved, and arc included in the 
Lansdowne manuscripts in the British Museum. His works can 
scarcely be entitled original compositions, his labour having consisted 
chiefly in the arrangement of his materials, but on this verj^ account 
they are of considerable value as convenient books of reference, 
easier of access and almost as trustworthy as the original documents. 
The most important of Strype's works arc the Memorials of Thomas 
Cranmer, Archbishop of Canterbury, 16^4 (ed. for the Eccl. Hist. 
5 pc^ in 3 vols., Oxford, 1848-1854; and in 2 vols. with notes by 
P. E. Barnes, London. 1853) ; Life of the learned Sir Thomas Smith 
(i6g8) ; Life and Acts of John Aylmer, Lord Bishop of London (1701); 
Life of the learned Sir John Cheke, with his Treatise on Superstition 
(1705); Annals of the Reformation in England (4 vols. ; voi. i. 1709 
[reprinted 1725]. vol. ii, 1725, vol. iii. 1728, vol. iv. 1731; 2nd ed. 
1735* 4 vols.; 3rd ed., 1736-1738. 4 vols.) ; Life and Acts of Edmund 
(jfindal, Archbishop of Canterbury (1710), of Matthew Parker, 
Archbishop of Canterbury (1711), and of John Whitgift, Archbishop 
of Canterbury (1718) ; An Accurate Edition of Stow's Survey of London 
(1720), a valuable edition of Stow, although its interference with 
the original text is a method of editing which can scarcely be 
reckoned fair to the original author; and Ecclesiastical Memorials 
(3 vols., 1721; 3 vols., 1733)* His Historical and Biographical 
Works were reprinted in 19 vols. at the Clarendon Press, Oxford, 
between 1812 {Cranmer) and 1824 {Annals). A general index 
by R. F. Xaurence in 2 vols. was added in 1828. Strype also 

E ublished, besides a number of single sermons, an edition of Jolm 
ightfoot's Works (1684); and in 1700 Some genuine Remains of 
John Light foot . . . with a large preface concerning the author. 

STUART/ ARABELLA (1575-1615), daughter of Charles 
•Stuart, earl of Lennox, younger brother of Lord Damlcy 
and of Elizabeth, daughter of Sir William Cavendi.sh and 
“ Bess of Hardwick,” is interesting historically as having been 
(by strict pedigree) next in succession to James VI. of Scotland 
to the thrones of England and Scotland, after Queen Elizabeth. 
Her father’s mother was Margaret Douglas, the daughter of 
Henry VII.’s daughter. Queen Margaret of Scotland, and the 
earl of Angus. She was bom in 1575 and early became the 
centre of the intrigues of those who in Elizabeth’s reign refused 
to accept James as her successor. Various suitors for her hand 
were proposed, including Henry IV. of France, the earl of North- 
umberland, and Esm6 Stuart, duke of Lennox. In 1590 a plot 
was formed by the moderate section of the Roman Catholics 
of marrying her to Ranuccio, eldest son of the duke of Parma, 
who was descended from John of Gaunt, and of raising her 
with Spanish support to the throne. She was in consequence 
regarded with suspicion and disfavour by Elizabeth and closely 
watched and guarded at Hardwick by the dowager countess of 
Shrewsbury. In 1602 the queen’s su.spicions were increased 
by th^ discovery of a plot to marry Arabella to Edward, eldest 
son of L6rd Beauchamp, who as grandson of Edward ^ymour, 
carl of Hertford, and of Lady Catherine Grey (younger sister 
of Lady Jane Grey), was heir to the throne after Elizabeth 
according to the will of Henry VIII. According to other 
accounts the intended husband was Thomas Seymour, a younger 
son of the earl of Hereford. Arabella entered with ardour into 
the project, imd planned an escape from Hardwick with the aid 
of her (^apl^in Starkey, who aft^ its failure committed suicide. 
In December she wrote secretly to Lord Hertford proposing 
heir marriage with his grandson, but the latter immediately 
informed the council. In February 1603 another attempt 
at escape failed, and she was then transferred to the care of 
the earl of Kent at Wrest House. The anxiety and anger 
aroused by her conduct was reputed to be the cause of Elizabeth’s 
death the same year. When James I. had gained secure 
possession^ of the throne, Arabella received at court and 
treated with favour, and she showed her fidelity to James by 
fevealing a communication made to her by the conspirators 


in the Main and Bye Plots, in which her name had been used 
without her sanction. Every effort, however, was made to 
prevent her marriage. She is described at this time by Scaramelli, 
Venetian secretaiy in London, as “of great beauty and remark- 
able qualities, being gifted with many accomplisltments, among 
them being the knowledge of Latin, French, Spanish, Jtalian, 
besides her native English as having “very exalted ideas, 
having been brought up in the firm belief that she would succeed 
to the crown,” as limited in means, of the Puritan persuasion, 
and very proud, insisting on a precedence over the princesses*, 
though ordered back by the master of the ceremonies and 
in consequence being expelled from the court. A little later 
she is called “ a regular termagant ” and in 1607 “ not veiy 
beautiful.” ^ In December 1609 she planned an esc^e with 
Sir George Douglas to Scotland, apparently with a view of 
arranging a marriage with Stephen Bogdan, pretender to 
Moldavia, and on the scheme being discovered she was arrested. 
She was, however, restored to favour, granted a pension of 
£1600 a year by James, and given 10,000 crowns to pay her 
debts. But on the 2nd of February 1610 she became engaged 
to William Seymour, younger brother of Edward, and grandson 
of Lord Hertford, a suitor especially forbidden by James. A 
promise was exacted from them by the privy council that they 
would not marry without the king’s consent, but nevertheless 
they were secretly married on the 22nd of June at Greenwich. 
Immediately it was known the culprits were imprisoned, 
Arabella at Lambeth and her husband in the Tower. In 1611 
she was placed in charge of the bishop of Durham. Her applica- 
tion for a writ of habeas corpus was refused, and on the i6th 
of March she left London, progressing however,, on account of 
illness and prostration, only as far as Baniet. She escaped on 
the 3rd of June i6n disguised in man’s clothing, and succeeded 
in getting on board a ship bound for Calais. Meanwhile her 
husband had also effected his escape and was sailing towards 
the French coast. Their two ships, were drawing together 
when “ a great wind arose and prevented them from seeing 
each other ever more.”* Soon afterwards the unfortunate 
Arabella was captured and brought back to the Towner, where 
she spent the rest of her unhappy career. James was deaf to 
all intercession in her favour, and is reported to have answered 
the queen when pleading for her that “ she had eaten of the 
forbidden fruit.” In November 1613 a new plot for her escape . 
failed. Abandoning at last all hope she sank into melancholy, 
ill health, and, according to some accounts, insanity, and 
died a victim to state policy on or about the 25th of September 
1615. She was buried in the tomb of Mary Queen of Scots in 
Henry VII.’s chapel in Westminster Abbey. There appears to 
be no support for the statement that a child was born to her. 

Her husband, after awaiting her in vain at Ostend, went on 
to Paris. He returned to England in 1616 alter his wife’s 
death and was restored to favour. He married in 1618 Frances, 
daughter of Robert Devereux, earl of Essex, became earl of 
Hertford by the death of his grandfather in 1621, and marquess 
in 1640. He took an active part in the civil war in Charles I.’s 
reign, was governor of the prince of Wales, and at the Restoration 
the dukedom of Somerset was revived in his favour. He died 
in i^, and, on the failure of his male descendants in the person 
of his son John, 4th duke, the dukedom of Somerset passed to 
the de^ndants of his brother, Francis, Baron Seymour of 
Trowbridge, and, on the extinction of the latter’s male line to 
the elder branch of the Seymour family^ descended from Sir 
Edward Seymour of Berry Pomeroy, Devon. 

See also The Life and Letiers of Arabella Stuart, by E. T. Bradley 
(1889), which Bupersodes the Life by E. Cooper (1866). 

STUART, QILBERT (1755-1828), American artist, was bom 
at North Kingstown, Rhode Islam, onithe 3rd of December 
1755. He studied at Newport, Rhode Island, with Cosmo 
Alexander, and went with him to Scotland, but returned to 
America aftet Alexafider^s death and obtained many portrait 

1 Cat. of State Papm, Venetian, ix. 541, x. 42, 514. 

> Lotti. Venetian seccetary. writing on the 23rd of June, 
Athenaeum, voL 97. 353* 
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commissions. In 1775 he went to England* and became a 
pupil of Benjamin West in 1778. His work, however, shows 
none of the influence of West, and after four years Stuart set 
up a studio for himself in London, meeting with mu(^ success. 
Living beyonc^his means, he got into flnancial difficulties, and in 
1788 esc&ped to Di^lin. In London he had painted George 111 . 
and th^ future George IV., and in Paris had painted Louis XVL, 
and his success was no less great in Ireland. After five 
years he left Ireland for his native land in order to paint General 
Washington, who was said to be the only person in whose 
presence Stuart found himself embarrassed, and his first por- 
trait Stuart felt was a failure ; but Washington sat to him again, 
the result being the ** Athenaeum head on an unfinished canvas, 
showing the left side of the face. This reinains the accepted 
likeness of Washington, of whom he also painted a full-length 
for Lord Lansdowne ; of each of these portraits he executed many 
replicas. Among his portraits are those of Presidents Washing- 
ton, John Adams, Thomas Jefferson, James Madison, James 
Monroe, John Jay, John Quincy Adams, Governor Winthrop, 
Generals Gates and ^ox, Bishop White, Chief Justice Shippen, 
John Singleton Copley, Sir Joshua Reynolds, Benjamin West, 
Lords Clinton, Lyndhurst, and Inchiquin, Sir Edward Thornton, 
Mme Patterson-Bonapartc and Horace Binney. Stuart’s 
original colouring and technique, and his insight into character, 
make him not only one of the few great American artists, but 
one of the greatest portrait painters of his time. He settled at 
Boston in 1805, and died there on the 27th of July 1828. 

See George C. Mason, Life and Works of Gilbert Stuart (New York, 
1879). 

STUART, JAMES EWEU BROWN (1833-1864), American 
soldier, was born in Virginia on the 6th of February 1833 and 
entered West Point military academy in 1850. Commissioned 
in 1854 second lieutenant of cavalr>', he saw considerable service 
in Indian warfare, and took part also in the repressign of civil 
disorder in Kansas. In 1855 he liad married a daughter of 
Colonel Philip St George Cooke, who was regarded as the most 
capable cavalry officer in the United States service, and gave 
his son-in-law the benefit of his experience and judgment. In 
1859 Stuart, while staying in Washington on official business, 
was sent to assist Colonel R. E. Lee in the suppression of the 
John Brown raid on Harper’s Ferry. Two years later the 
Civil War presaged by the Kansas troubles and John Brown’s 
expedition broke out, and when Virginia seceded Stuart resigned 
his commission in the United States army to share m the defence 
of his state. He had resigned as a lieutenant — a notification 
of his promotion to captain had actually crossed his letter of 
resignation m the post — ^but trained officers, esnecially of cavalry, 
were so scarce that he was at once made a colonel. With very 
little delay, and with the scantiest of formal training, his 
regiment was mustered into the Confederate army, and assigned 
to Joseph Johnston’s force m the Shenandoah Valley. His men 
were mounted on their own horses, knew the country thoroughly, 
and in his capable hands soon made themselves proficient m 
outpost duty. In the openmg campaign Stuart’s command 
acted as a screen to cover Johnston’s movement on Manassas, 
and at the first battle of Bull Run which followed, Stuart dis- 
tinguished himself by his personal bravery. During the autumn 
and winter of 1861 he continued his outpost service and was 
somewhat severely handled by General Ord’s force at the action 
of Dranesville. He was now promoted brigadier-general and 
placed in command of the cavalry brigade, of the army of 
Northern Virginia. Just before the Seven Days’ Battle 
he was sent out by Lee to locate the right flank of McClellan’s 
army, and not only successfully achieved his mission, butxode 
right round McOellan’s rear to deliver his report to Lee ,at 
Richmond. After the battle of Games’s Mill on the aTth of June 
Stuart’s cavalry raided McClellan’s abandoned line of communi- 
cation with White House, and his dismounted riflexnen, aided 
by a light howitaer, successfully engaged Eedenu -gunboat 
on the Pamunkey . But such romantic far-ranging raids on 
this occasion, as on severa,! others, contributed little or nothing 
to the success of the army as a whole. In the next campaign^ 
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it is true, he had the good fortune, in his raid against Gmeeal 
Pope’s communications, not only to bum a great quantity of 
stores, but also, what was far more important, to bring off 
the headquarters’ staff document of the enemy, front which 
Lee was able to discover the strength and positions of his oppo- 
nents in detail. Stuart, now a major-general and commander 
of the cavalry corps, was present at the second battle of Bull 
Ron, and during the Maryland campaign he brilliantly defended 
one of the passes of South Mountain (Crompton’s Gap), thus 
enabling Lee to concentrate his disseminated army in time to 
meet McClellan’s attack. After this battle the indefatigable 
troopers embarked upon a fresh raid, which, though without any 
definite object, had its value as an assertion of unbroken courage 
after the quasi-defeat of Sharpsburg, and in addition wore out 
the Federal cavalry in vain efforts to pursue him. On this 
occasion the swift Virginians covered 80 miles in 27 hours and 
escaped with the loss of but three men. At Fredericksburg 
Stuart’s cavalry were as usual in the flank of the army, and His 
horse artillery under Major Pelham rendered valuable service 
in checking Franklin’s attack on Stonewall Jackson’s corps by 
diverting a whole infantry division that formed part of FranWin’s 
command. At Chancellorsville Stuart was specially appointed 
by Lee to take over command of the II. army cor^ after 
Jackson had been wounded, and though unused to commanding 
so large a force of all arms he acquitted himself so well in the 
second day’s fighting that many considered that a grave Injustice 
was done to him by the promotion of Major-General Ewell, 

J ackson’s principal lieutenant, to fill the positiem left vacant 
y Jackson’s death. The next campaign, Gettysburg, was 
preluded by the cavalry battle of Brandy Station, in which for 
the first time the Federal cavalry showed themselves worthy 
oppionents for Stuart and his men. The march to the Potomac 
was screened by the cavalry corps, which held the various ap- 
proaches on the right flank of the army, but at th^ crisis of the 
campaign Stuart was absent on a raid, and although he attempted 
to rejoin Lee during the battle, he was met and checked some 
miles from the field by General Gregg, so that the skill and 
courage which might have turned the scale in favour of Lee on 
the first and second days of the great battle were employed only 
in covering his retreat. The cavalry took part in the war 
of manoeuvre between Meade and Lee in the autumn of 
1863, and then went into winter quarters. Very shortly after 
the opening of the campaign of 1864 Stuart’s corps was drawn 
away from Lee's army by the Union cavalry under Sheridan, 
and part of it, with which was Stuart himself, was defeated at 
Yellow Tavern on the xoth of May. Stuart himself was killed. 

Stuart possessed the ardent and resolute character of the true 
cavalry leader, and although he was fortunate enough to com- 
mand brigades and regiments exclusively coropc^d of men who 
were both bom horsemen and natives of Virginia, and to be 
opposed, for the first two years, by docile but unenterprismg 
squadr(xis which were recruited in a more ordinary way, yet it 
was undeniable that he possessed the gift, indeed the geniu^ 
of a great leader. That his energy was sometimes squandered 
on useless raids was but natural, considering the chatacter of 
his forces, but in regard to his performances in the more exhaust- 
ing and far more vital service of security and reconnaissance, 
General Johnston could ask “ How can I sleep unless he is on the 
outpost ? ” and General Lee could say “ He never brought me a 
false report.” Stuart preserved under all circumstances the 
gaiety of a cavalry subaltern and the personal character of an 
earnest Christian, and the army regarded his loss as . almost $s 
heavy a blow to the Confederate cause as that of Jackson. 

SrieLite by H. B. Mcaellan (1885). 

STUART, aiB JOHN, Couikt of Maiba ;(iysri8is), British 
lieutenapt-tgeneral) was born in Georijia. His fothetr Colonel 
John Stuart, was superintendent of Indian affairs in riie southern 
district, and a propainent royalist in the War of Indepepden^. 
Educated at WestminAer School, young Stuart watered the 
3rd Foot Guards in 1778, and almost immediately, wept to 
America with his regiment He was present at the ai^gO 
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Charleston, the battles of Camden and Guildford court-house^ 
and the surrender of Yorktown, returning a regimental lieu- 
tenant and an army captain, as was then usual in the Guards. 
Ten years later, as captain and lieutenant-colonel, he was 
present with the duke of York’s army in the Nrtheriands 
and in northern France. He took part in the sieges and 
battles of the 1793 campaign, Valenciennes, Lincclles, Dunkirk 
and I^nnoy. In the following year, now at the head of his 
battalion, he was present at Landrecies and at Pont-6.-Chin 
or Tournay, and when the tide turned against the allies, he 
shared with his guards in the discomforts of the retreat. As 
a brigadier-general he served in Portugal in 1796, and" in 
Minorca in 1799. At Alexandria, in 1801, his handling of his 
brigade called forth special commendation in general orders, 
and a year later he became substantive major-general. After 
two years in command of a brigade in Kent, Stuart went with 
Sir James Craig to the Mediterranean. The English were 
employed along with Lacy’s Russians in the defence of the king- 
dom of Naples, but Austerlitz led to the recall of the Russian 
contingent, and the British soon afterwards evacuated Italy. 
Thus exposed, Naples fell to the advancing troops of Mass^na, 
but Gaeta 5 till held out for King Ferdinand, and Mass^na’s 
main force soon became locked up in the siege of this fortress. 
Stuart, who was in temporary command, realized the weakness 
of the French position in Calabria, and on the ist of July 1806 
swiftly disembarked all his available forces in the Gulf of S. 
Euphemia. On the 4th the Britisih, 4800 strong, won the cele- 
brated victory of Maida over Reynier’s detachment. Nothing^, 
however, was done to follow up this success, as Stuart was 
too weak tp shake Mass^na’s foothold in Naples. After besieging 
and taking the castle of Scylla, the little force returned to 
Messina. Besides the dignity of count of Maida from the court 
of Palermo, Stuart received the thanks of parliament and an 
annuity of £1000, as well as the K.C.B. Superseded by two 
other generals, Fox and Moore, the latter of whom was his junior, 
Stuart came home in 1806. A year later, however, as a lieu- 
tenant-general, he received the Mediterranean command, which 
he held until 1810. His operations were confined to south 
Italy, where Murat, king of Naples, held the mainland, and the 
British and Neapolitan troops held Sicily for the Bourbon king. 
Of the events of this time may be mentioned the failure to 
relieve Colonel Hudson Lowe at Capri, the expedition against 
Murat’s gunboats in the bay of Naples and the second siege of 
Scylla. The various, attempts made by Murat to cross the 
straits uniformly failed, though on one occasion the French 
actually obtained a footing in the island. In 1810 Stuart ; 
returned to England. He died at Clifton in 1815. Two months j 
previously he had received the Cl.C.B. | 

STUART, fOm M*DOUALL <i8if^i866), South Australian : 
explorer, was bom at Dysart in Fifeshire, Scotland, in 1818, and 
arrived in the colony about 1839. He accompanied Captain 
Sturt’s 1844-1845 expedition as draughtsman, and between 1858 
and 1862 he made six expeditions into the interior, the last of 
whichibrou^ht him on the 25th of July to the shores of the Indian 
Ocean St Van 'ttemen’s Gulf, at the mouth of the Adelaide 
River. Stuart was not the first to cross the island continent 
from south to north ; that honour belongs to the Burke and Wills 
expedition, which reached the Gulf of Carpentaria on the 6th of 
February 1861. Stuart returned to Adelaide! esdiausted and 
broken, and never recovered from the effects of the great priva- 
tions which he suffered. He returned to England, where he 
died on tl;ib ^th of June r866. Stuart was rewarded with 
£3000 and a grant of 1000 sq. m. of grazing country in the 
interior rent free for seven years. His name is perpetuated by 
Pcntral Mount Stuart. 

fiTUART, M08E8 {17^6-1852), AincHcah bJWicab %ehular, 
was bdm* in Wilton, Connecticut, on the 26th of March T780. | 
Ho was reai^ On a fanh j graduated with highest honours ait 
Yale in <1799; in t8o2 was admitted to thb Connecticut bar, 
and WAS i^pointed a tutor at Yale, where he remained for two 
years; and bcCdmO JiaStor of the Centre (Congregor • 

tiobal) Chhrch of New Havon. In 1810 he was appointed I 


0 

professor of sacred literature in the Andover Theological Semin- 
ary, organized in 1808. Here he succeeded Eliphalet Pearson 
(1752-1826), the first preceptor of Phillips (AridoveryAcademy 
apd in 178^1806 professor of Hebrew and Oriental languages 
at Harvard. Stuart himself ^en knew hardly more ,than the 
elements of Hebrew and not vtij much more Greek than Hebrew ; 
in 1810-1812 he prepared for the use of his students a Hebrew 
grammar which they copied day by day from his manuscript; 
m 1813 he printed his Grammar , which appeared in an enlarged 
form, “ with a copious syntax and praxis,*’ in 1821, and Ajas 
republished in England by Dr Pusey in 1831. He gradually 
made the acquaintance of German works in hermeneuticj?, 
first Schleusncr, Seiler and Gesenius, and taught himself Ger- 
man, arousing much suspicion and distrust among his colleagues 
by his unusual studies. But his recognition soon came, partly 
as a result of his letter to Dr Channing on the Subject of Religious 
Liberty (1830), but more largely through the growing favour 
shown to German philology and critical methods. In 1848 he 
resigned his chair at Andover. He died in Andover on the 
4th of January 1852. He has been called the “ father of 
exegctical studies in America.” He contributed largely by his 
teaching to the renewal of foreign missionary zeal— of his 1500 
students more than 100 became foreign missionaries, among 
them such skilled translators as Adoniram Judson, Elias Riggs 
and Wfliiam G. Schauffler. 

Among Ills more important publications were : Winer's Greek 
Grammar of the New Testament (1B25), with Edward Robinson; 
CommetUai^ on the Epistle to the Hebrews (1827-1828); Commentary 
on the Epistle to the Romans (1832); Commentary on the Apocalypse 
(1^45) I Miscellanies (1846); Gcscniiis's Hebrew (^nammar (1846), 
a version which involved Stuart in a long controversy with T. J. 
Conant, the earlier, and possibly more scholarly, translator of 
Gesenius; Commentary on Ecclesiastes (1851), and Commentary on 
the Book of Froiierbs (1852). 

See tlic memorial sermons by Edwards A. Park (Boston, 1852) 
and William Adams (New York, 1852). 

STUBBS [Stubbe], JOHN {c. 1 543-1591), English pamphleteer, 
was bom in Norfolk about 1543. He was educat^ at Trinity 
College, Cambridge, and after studying law at Lincoln’s Inn, 
took up his residence at Thelveton, Norfolk. His views were 
•Puritan, and he regarded with disgust the negotiations for a 
marriage between Queen Elizabeth and the duke of Anjou. 
In 1579 he put his opinions into a pamphlet entitled The DiS’ 
coverie of a Gaping Gulf whereinto England is like to he Swallowed 
by another French Marriage, The circulation of this pamphlet 
was prohibited, and Stubbs, his printer, and publisher were 
tried at Westminster, found guilty, and sentenced to have their 
right hands cut off. The printer was subsequently pardoned^ 
but in the case of Stubbs and his publisher the sentence was duly 
carried out. Stubbs protested his loyalty fropi the first. Hj? 
right har^d having been cut off, he removed his hat with his left^ 
and cried “ God Save the Queen I before fainting away. He 
was subsequently imprisoned for eighteen months. On being 
released he continued to write, publishing, among other pam- 
phlets, a reply to Cardinal Allen’s Defence q the En^ish Catholics, 
He died ip 1591 at Ha^ire, France, where he seems to have gone 
to volun teer for military service under Henry of Navarre. 

BTUBB9 [Stubbes], PHfibff {c, 1555-^. 1610), English 
pamphleteer, was hom about 1555. He is reputed to have been 
a brother or near relation of John Stubbs (^.v.). He was 
educated at Cambridge and subsequently at Oxford, but did pot 
take a degree, spending the greater portion of his time travelling 
about the country. He started writing about 1 581, and jn 1583 
published The Anaiomie of A^es, This consisted of a ^ruleiit 
attack on the mannens, customs, amusements and fashions of 
the period, and is still valuable for its copious information on 
■those matters. In 15191 Stubbs piiblished 4 CkrtstaL Glass far 
ChfisHan Wofnen, of Which at leasj: sevgn editions were called 
for, and he followed this witjh other semi-devotional wotfcs. 
He died , pr obab ly, about 1610, 

BTPBIBS^ W1X8L1AII ( t8z5-x9oi), English historian and bishop 
of Oxford, son of Wilbam Motley Stubbs, solicitor^ o^ Knar^ 
borough, Yorkshire, ws born on the 21st of June 
was educated at the Ripon grammar school and Christ Church, 
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Oxford, where he graduated in 1848, obtaining a first-class in 
classics and a third in mathematics. He was elected a fellow of 
Trinity College, and held the college living of Navestock, Essex, 
from 1850 to 1866. He was librarian at Lambeth, and in 1862 
was an ijnsuceessful candidate for the Chichele professorship 
of modern history at Oxford. In 1866 he was appointed regius 
professor of modern history at Oxford, and held the chair until 
1884. His lectures were liiinly attended, and he found them 
grievous interruptions to his historical work. Some of his 
st^Ltutory lectures are published in his Lectures on Mediaeval and 
Modern History, He was rector of Choldcrton, Wiltshire, from 
1875 ^^ 79 ; when he was appointed a canon of St Paurs. 

He served on the ecclesiastical courts commission of 1881-1883, 
and wrote the weighty appendices to the report. On the 25th 
of April 1884 he was consecrated bishop of Chester, and in 
1889 was translated to the see of Oxford. 

Until Bishop Stubbs found it necess^ to devote all his time 
to his episcopal duties, he pursued historical study with un- 
remitting diligence. He re}ected the theory of the unity and 
continuity of history so far as it would obliterate distinctions 
between ancient and modern history, holding that, though work 
on ancient history is a useful preparation for the study of modem 
history*, either may advantageously be studied apart. He urged 
that history is not to be treated as an exact science, and that 
the effects of individual character and the operations of the 
human will necessarily render generalizations vague and conse- 
quently useless. While pointing out that history has a utility 
as a menial discipline and a part of a liberal education, he recom- 
mended its study chiefly for its own sake, for the truth’s sake 
and for the pleasure which it brings. It was in this spirit that 
he worked; and his intellectual character was peculiarly fitted 
for his work, for he was largely endowed with the faculty of 
judgment and with a genius for minute and critical investigation. 
He was eminent alike in ecclesiastical histor>% as an editor of 
texts and as the historian of ^the English constitution. His 
right to be held as an authority on ecclesiastical history , was 
proved in 1858 by his Registrum sacrum anglicanum, which sets 
forth episcopal succession in England, by many other later 
works, and particularly by his share in Councils and Ecclesiastical 
Documents f edited in co-operation with the Rev. A. W. Haddan, 
for the tliird volume of which he was specially responsible. His 
place as a master in critical scholarship and historical exposition 
IS decided beyond debate by the nineteen volumes which he edited 
for the Rolls series of Chronicles and Memorials. It is, however, 
by his Constitutional History of England that he is most widely 
known as a historian. The appearance of this book, which 
traces the development of the English constitution from the 
Teutonic invasions of Britain till 1485, marks a distinct step in 
the advance of English historical learning. Specialists may here 
and there improve on a statement or a theory, but it will always 
remain a great authority, a monument of patient and exhaustive 
research of intellectual power, and of ripe and disciplined 
judgment. Its companion volume of Select Charters and other 
Illustrations of English Constitutional History j admirable in 
itself, has a special importance in that its plan has been 
imitated with good results both in England gnd the United 
States. 

Bishop Stubbs belongs to the front rank of historical scholars 
both as an author and a critic. Among Englishmen at least he 
excels aU others as a master of every department of the historian’s 
work, from the discovery of materials to the elaboration of well- 
founded theories and literary production. He was a good 
palaeographer, and excelled in textual criticism, in examination 
of authorship, and other such matters, while his vast erudition 
and retentive memory made him second to none in interpretation 
and exposition. His carefulness was exemplary, and his refer- 
ences are always exact. His merits as an author are often judged 
solely by his Constitutional History. The learning and insight 
whi(^ t^s book displays are unquestionable : it is well planned, 
and its contents are well arranged; but constitutional history 
is not a lively subject, and, in spite of the skill with which 
Stubbs handled it and the genius displayed in his narrative 


chapters, the book does not afford an adequate idea of his place 
as a writer of history. What that is cannot be determined 
without taking into account the prefaces to some of the volumes 
which he edited for the Rolls series. Several of them contain 
monographs on parts, or the whole, of the author’s work, written 
with remarkable literary skill. In these his language is vigoroui^ 
and dignified; he states the results of his labour and thought 
with freshness and lucidity; tells numberless stories in a most 
delightful manner, and exhibits a wonderful talent for the repre- 
sentation of personal character; the many portraits of historic 
persons of all orders which he draws in these prefaces are as 
brilliant in execution as they are exact and convincing. Among 
the most notable examples of his work for the Rolls series are 
the prefaces to Roger of Hoveden, the Gesta regum of William 
of Malmesbury, the Gesta Henrici 77 . , and the Memorials of St. 
Dunstan. Both in England and America Bishop Stubbs was 
universally acknowledged as the head of all English historic^ 
scholars, and no English historian of his time was held in equal 
honour in European countries. Among his many distinctions 
he was D.D. and hon. D.C.L. of Oxford, LL.D. of Cambridge 
and Edinburgh, Doctor in utroque jure of Heidelberg; an 
hon. member of the university of Kiev, and of the Prussian, 
Bavarian and Danish academics; he received the Prussian 
( rder Pour le merite, and was corresponding member of the 
Academic des sciences morales el politiques of the -French 
Institute, 

Stubbs was a High Churchman whose doctrines and practice 
were grounded on learning and a veneration for antiquity. His 
opinions were received with marked respect by his brother pre- 
lates, and he acted as an assessor to the archbishop in the trial 
of the bishop of Lincoln. His tastes were those of a student, 
and he did not disguise his dislike of public functions and the 
constant little journeys which take up so much oj a bishop’s 
time. Nevertheless he fulfilled all his episcopal duties with 
diligence, and threw all his heart into the performance of those 
of a specialty spiritual nature, such as his addresses at confirma- 
tions and to those on whom he conferred orders. As a ruler of 
the Church he showed wisdom and courage, and disregarded 
any effort to influence his policy by clamour. In character he 
was modest, kind and sympathetic, ever ready to help and 
encourage serious students, generous in his judgment of the 
works of others, a most cheery companion, full of wit and 
humour. His wit was often used as a weapon of defence, for 
he did not suffer fools gladly. An attack of illness in November 
1900 seriously impaired his health. He was able, however, to 
attend the funeral of Queen Victoria on the 2nd of February 
1901, and preached a remarkable sermon before the king and 
the German emperor on the following day. His illness became 
critical on the 20th of April, and he died on the 22nd. In 
1859 he had married Catherine, daughter of John Dollar, of 
Navestock, and had a numerous family. 

See Letters of William Stubbs. Bishop of Oxford, ed. W, H. Hutton. 

(W. Hu.) 

STUCCO (Ital. stucco j adapted from O.H.G. stucchi, crusf, piece, 
patch, Ger. Stuckf piece, allied to stock), a kind of plaster 
used for the covering of walls, or for decorative or ornamental 
features such as cornices, mouldings, &c., or for ceilings. The 
stucco used as an exterior covering for brick or stone work 
is coarse; a finer kind is used for decorative purposes. (Sec 
Plaster-Work.) 

STUCI^ FRANZ (1863- ), German painter, was bom at 

Tettenweis, in Bavaria, and received his artistic training at the 
Munich Academy. He first made a name with his illustrations 
for Fliegende Blatter, and vignette designs for programmes and 
book decoration . He did not devote himself to painting till after 
1889, the year in which he achieved a marked success with his 
first picture, “ The Warder of Paradise.” His style in painting 
is based on a thorough masteity of design, and is scubtunu 
rather than pictorial. Hif favourite subjects are of m3^hological 
and allegorical character, but in his treatment of time-woni 
motifs he is altogether unconventional. A statuette of an 
athlete, bronze casts of which are at the Berlin and Budapest 
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national galleries and the Hamburg Museum, affords convincing 
proof of his talent for plastic art. Amoig his paintings the best 
known are “ Sin ” and “ War/’ at the Munich Pinakothek, 
“ The Sphinx,” “ The Crucifixion,” “ The Rivals,” “ Paradise 
Lost,” “ Oedipus,” “ Temptation,” and “ Lucifer.” Though 
..Stuck was one of the leaders of the Munich Sezessiottj he enjoyed 
an appointment of professor at the academy. 

STUCLEY (or Stukely), THOMAS 1525-1578), English 
adventurer, son of Sir Hugh Stucley, of Affleton, near Ilfracombe, 
a knight of the body to King Henry VIIL, was supposed by 
some of his contemporaries to have been an illegitimate son of 
the king. He was a standard-bearer at Boulogne from 1547 to 
1550, entered the service of the duke of Somerset, and after his 
master’s arrest in 1551 a warrant was issued against him, but he 
succeeded in escaping to France, where he served in the French 
army. His military talents brought him under the notice of 
^Montmorency, and he was sent with a letter of recommendation 
from Henry II. of France to Edward VI. On his arrival he 
proceeded on the i6th of September 1552 to reveal the French 
plans for the capture of Calais and for a descent upon England, 
the furtherance of which had, according to his account, been the 
object of his mission to England. Northumberland evaded the 
payment of any reward to Stucley, and sought to gain the friend- 
ship of the French king by pretending to disbelieve Stucley’s 
statements. Stucley, who may well have been the originator 
of the plans adopted by the French, was imprisoned in the Tower 
for some months. A prosecution for debt on his release in 
August 1553 compelled him to become a soldier of fortune once 
more, but he returned to England in December 1554 in the 
train of Philibert, duke of Savoy, t'fter obtaining security against 
his creditors. He temporarily improved his fortunes by marry- 
ing an heiress, Anne Curtis, but in a few months had to return 
to the duke of Savoy’s service. As early as 1558 he was sum- 
moned before the council on a charge of piracy, but was acquitted 
on the ground of insufficient evidence. In 1562 he obtained a 
warrant permitting him to bring French ships into English ports 
although England and France were nominally at peace. With 
six ships, one of which was supplied by Queen Elizabeth, he 
started buccaneering against French, Spanish and Portuguese 
ships, though his commission was concerned with an expedition 
to Florida. Repeated remonstrances on the part of the offended 
powers compelled Elizabeth to disavow Stucley, who surrendered 
in 1565, but his prosecution was merely formal. 

He had met Shane O’Neill at the English court in the winter 
of 1561-1562, and was employed in 1566 by Sir Henry Sidney in a 
vian effort to induce the Irish chief to enter into negotiations 
with the government. Sidney desired to allow Stucley to 
purchase the estates and office of Sir Nicholas Bagnall, marshal 
of Ireland, for £5000, but Elizabeth refused to permit the 
transaction. Undeterred by this failure, Stucley bought lands | 
and the office of seneschal of Wexford from Sir Nicholas Heron, | 
but in June 1568 he was dismissed, and in the next year im- 
prisoned in Dublin Castle on a charge of high trea on, but was 
releaiSed in October. He now offered his services to Fenelon, 
the Friinch ambassador in London, and was thenceforward 
continuously engaged in schemes against Elizabeth. Philip 11 . 
invited him to Madrid and loaded him with honours. He was 
known at the Spanish court by the curious title of “ duke of 
Ireland,” and was established with a handsome allowance in 
a villa near Madrid. He was knighted in 1571, and prepared 
to become a member of a religious order of knighthood His 
credit with Spain was seriously injured by another Irish malcon- 
tent, Maurice Gibbon, archbishop of Cassel; but Stucley, who 
now desired to leave Spain, only obtained his passports after 
Elizabeth had demanded his dismissal. He commanded three 
galleys under Don John of Austria at the battle of Lepanto. 
His exploits restored him to favour at Madrid, and on the 2nd of 
March 1572 he was at Seville, offering to hold the narrow seas 
against the English with a fleet of twenty ships. In four years 
(157&-1574) he is said to h^vc received over 27,000 ducats from 
Philip II. Wearied by the Spanish king’s delays he sought more 
serious assistance from the new pope, Gr^ory XIII., who 


aspired to make his illegitimate son, Giacomo Buoncompagno, 
king of Ireland. He set sail from Civita Vecchia in March 
1578, but put into Lisbon, where he was to meet his confederate, 
James Fitzmaurice Fitzgerald, and to secure better ships before 
sailing for Ireland. There he was turned from^iis purpose by 
King Sebastian, with whom he sailed for Morocco. ' He com- 
manded the centre in the battle of Alcazar on the 4th oK August 
1578, and was killed, in fair fight apparently, though tradition 
asserted that he was murdered by his Italian soldiers after the 
battle. 

Stucley 's adventurous career made considerable impression on 
his contemporaries. A play generally assigned to George Peele, 
The HaUdt of Alcazar . . . with the Death of Captain ,S7«/,7‘/y, printed 
by E. Alide in 1594, was probably acted in 1592, and is perhaps 
identical with a popular piece referred to by Heuslowe as Muley 
surnamed Abdelmileck» It deals with Stucley’s arrival in Lisbon 
and his Moorish expedition, but in a long speech before his death he 
recapitulates the events of his life. A later piece, The Famous His- 
tory of the Life and Death of Captain Thomas Stukeley, printed for 
Thomas Panyer (1605), which is possibly the Stewtley played, accord- 
ing to Henslowc, on the nth of December 1596, is a biographical 
piece dealing with successive episodes, and seems to be a patchwork 
of older plays on Don Antonio and on Stucley. His adventures 
also form the subject of various ballads. 

There is a detailed biography of Stucley, based chiefly on the Eng- 
lish, Venetian and Spanish stete papers, lin K. Simpson's edition 
of the 1605 play {School of Shakespeare, 1878, vol. j.), where the 
Stucley ballads are also printed. References in contemporary 
poetry are quoted by Dyce in his introduction to the Battle of 
Alcazar in Peele 's works. 

STUD, (i ) A number of horses kept for the purpose of breed- 
ing, also the place or establishment where they are kept; 
similarly, a ** stud horse,” a stallion, “ stud groom,” the head 
groom of a stud, “ stud-book,” the register containing the pedi- 
gree of thoroughbred horses. The word in Old English is siod^ and 
cognate forms are found in Icelandic and Danish, cf . also German 
GesiuD, steed, now a literary word for horse, meant in Old 
English {steda) a stud-horse, and is the same as stud in origin, 
Ti)e root to which the word is referred is 5/fl-, to stand. A 
stud meant, therefore, an establishment. (2) A word which 
is used of many different objects, the primary meaning being a 
“prop” or support. The Old English word is studu^ and cognates 
are found in Danish, Swedish and Icelandic. The ultimate 
origin is also the root sta-, to stand. The chief applications of 
the term are as follows : in architecture, to a post; quarter or 
upright in wooden partitions; to the transverse pieces of iron 
which strengthen the links of a chain ; to a boss or knob inserted 
on a belt, collar, or piece of armour, often decorated and forming 
an ornamentation; and, particularly, to a species of button, 
consisting of a rounded head, neck and flat base, used lor 
fastening a collar, shirt, &c. 

STUDER, BERNHARD (1794-1887), Swiss geologist, was bom 
a Buren, near Berne, in August 1794. Although educated as 
a clergyman, he became 0 interested in geology at the university 
of Gottingen that he devoted his lif to its pursuit. He subse- 
quently studied at Freiburg, Berlin and Paris, and in 1816 was 
appointed teacher of mathematics and physics in the Beme 
Academy. In 1825 he published Beyirdge zu einer Monographic 
der Molasse. Later on he commenced his detailed investiga- 
tions of the western Alps, and published in 1834 his Geologic der 
westlichen Schweizcr-Alpen, In the same year, largely through 
his influence, the university of Berne was established and he 
became the first p of essor of mineralogy . His Geologic der Schweiz 
in two vols. (1851-1853), and his geological maps of Switzerland 
prepared with the assistance of Arnold- Esther von der Linth, 
are monuments of his research. In 1859 he organized the geo- 
logical survey of Switze land, being appointed president of the 
commission, and retaining this position until the close of his 
life. It has been remarked by Marcou that Studer was present 
at the first meeting of the Soci6t6 hclvdiique des sciences natur- 
elles at Geneva on the 6th of October 1815, and remained a 
member during 72 years. He was awarded the Wollaston 
medal by the Geological Society of London, 1879. He died at 
Beme on the 2nd of May 1887. • 

Obituary by Jules Marcou, Ann. rep. amer. acad. set. for 1888. 
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STUKELEY, WILLIAM (1687-1765), Englisli antiquary, was 
bom at Holbeach, Lincolnshire, on the 7th of November 1687, 
the son of a lawyer. After taking his M.B. degree at Cambridge, 
he went to London and studied medicine at St Thomas’s 
HospitaJ. Im 1710 he started in practice in Lincolnshire, 
removing in 1717 to London. In the same year he became 
a feHow of the Royal Society, and, in 1718, joined in the 
establishment of the Society of Antiquaries, acting for nine years 
as its secretary. In 1719 he took his M.D. degree and in 1720 
l^ecame a fellow of the Royal College of Physicians, publishing 
in the same year his first contribution to antiquarian literature. 
His principal work, an elaborate account of Stonehenge, ap- 
peared in 1740, and he mote copiously on other supposed Druid 
remains, becoming familiarly known as the “ Arch-Druid.” 
In 1729 he took holy orders, and, after holding two livings in 
Lincolnshire, was appointed rector of a parish in Bloomsbury, 
London. He died in London on the 3rd of March 1765. 

STUMPF, JOHANN (1500-1576), one of the chief writers on 
Sw ss history and topography, was bom at Bruchsal (near 
Carlsruhe). He was educated there and at Strassburg and 
Heidelberg. In 1520 he was received as a cleric or chaplain 
into the order of the Knights Hospitallers or of St John of 
Jerusalem, was sent in 1521 to the preceptory of that order at 
Freiburg in Breisgau, ordained prie.st in Basel, and in 1 522 placed 
in charge of the preceptory at Bubikon (north of Rapperswil, 
in the canton of Zurich). But Stumpf soon went over to the 
Protestants, was p esent at the great Disputation in Berne 
(1528), and took part in the first Kappel War (1529). He had 
carried over with him most of his parishioners, whom he con- 
tinued to care for, as the Protestant pastor at Bubikon, till 1543, 
then becoming pastor at Stammheim (same canton) till 1561, 
when he retired to Zurich (of which he had been made a burgher 
in 1548), where he lived in retirement till his death in 1576. In 
1 529 he married the fir.st of his four wives, a daughter of Heinrich 
Brennwald (1478-1551), who wrote a work (still in MS.) on Swiss 
history, and stimulated his son-in-law to undertake historical 
studies. Stumpf made wide researches, with this object, for 
many years, and undertook also several journeys, of which that 
in 1544 to Engelberg and through the Valais seems to be the 
most important, perhaps because his original diary has been 
preserved to us. The fruit of his labours (completed at the end 
of 1546) was published in 1548 at Zurich in a huge folio of 934 
pages (with many fine wood engravings, coats of arms, maps, 
&c.), under the title of Gemeiner loblicher Eydgnossenschaft 
Stetien, Landetty und Volckeren chronikwirdiger Thaaten Beschrey- 
bung (an extract from it was published in 1554, under the name 
®f Schwytzer Chronikay while new and greatly enlarged editions 
of the original work were issued in 1586 and i6ofi). The wood- 
cuts are best in the first edition, and it remained till Scheuchzer s 
day (early 18th century) the chief authority on its subject. 
Stumpf also published a monograph (very remarkable for the 
date) on the emperor Henry IV. (1556) and a set of laudatory 
verses {Lobspriiche) as to each of the thirteen Swiss cantons 
(1573). .(W.A.B.C.) 

STURDZAi or Sturza, the name of an ancient Rumanian 
family, of unknown origin, which probably came from Trebi- 
zond and settled in Moldavia. The Sturdza family has been 
long and intimately associated with the government first of 
Moldavia and afterwards of Rumania. Its members belong 
to two main divisions, which trace their descent respectively 
from John (loan) or from Alexander (Sandu), the sons of Kirak 
Sturdza, who lived in the 17th century, and may be regarded 
as the founder of the family. 

I. To the first division belongs Michael [Michail] Sturdza 
(1795-1884), who was prince of Moldavia from 1834 to 1849. 
A man of liberal education, he established the first high school, 
a kind of university, in Jassy. He brought scholars from 
foreign countries to act as teachers, and gave a very powerful 
stimulus to the educational development of the countiy. In 
1844 he decreed the emancipation of the gipsies. Until then 
the gipsies had been treated as slaves and owned by the Church 
^or by private landowners; they had been bought and sold in 
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the open market. Michael Sturdza also attempted the seculari- 
zation of monastic establishments, which was carried out by 
Prince Cuza in 1864, and the utilization of their endowments 
for national purposes. He quelled the attempted resolution 
in 1848 without bloodshed by arresting all the conspirators 
and expelling them from the country. Under his rule the in- 
ternal development of Moldavia made immense progress; roaSs 
were built, industry developed, and Michael is still gratefully 
remembered by the people. 

See Michel StouYdza et son administration (Brussels, 1834); Michel 
StourdzOy ancien prince regnant de Moldavie (Paris, 1874); A. A. C. 
Sturdza, Rigne de Michel Sturdza, prince de Moldavie iSs4r-jS4g 
(Paris, 1907). 

2. Gregory [Grigorie] Sturdza (1821-1901), son of the 
above, was educated in France and Germany, became a general 
in the Ottoman army under the name of Muklis •Pasha, and 
afterwards attained the same rank in the Moldavian army. 
He was a candidate for the Moldavian throne in 1859, af!d 
subsequently a prominent member of the Russophil party in 
the Rumanian parliament. He wrote Lois fondamentdes de 
Vunivm (Paris 1891). 

3. John [loan] Sturdza, prince of Moldavia (182 2-1 828),® 
was the most famous descendant of Alexander Sturdza. Imme- 
diately after the Greek revolution, Prince John Sturdza took on 
active part in subduing the roving bands of Greek Hetairists in 
Moldavia; he transformed the Greek elementary schools into 
Rumanian schools and laid the foundation for that scientific 
national development which Prince Michael Sturdza continued 
after 1834. In 1828 the Russians entered the country and took 
Prince John prisoner. He died in exile. 

4. Alexander f Alexandra] Sturdza (1791-185^, Russian 
publicist and diplomatist, was a member of the same family, 
born in Bessarabia and educated in Germany. After entering 
the Russian diplomatic service, he wrote Betradhtungen iiber 
die Lehre und den Geist der orthodoxen Kirche (Leipzig, 1817). 
His Memoire sur Vetat actuel de V Allemagncy written at the re- 
quest of the tsar during the congress of Aix-la-Chapelle, was an 
attack on the German universities, repeated in Coup d'eeil sur les 
universiUs de VAllemagne (Aix, 1818). His other important 
works are La Greet en 1821 (Leipzig, 1822) and (Euvres post- 
humes religieuses, historiquesy philosophiques et litteraires (5 vols., 
Paris, 1858-1861). 

5. Demetrius [Dimitrie] Sturdza, Rumanian statesman, 
was bom in 1833 at Jassy, and educated there at the Academia 
Michaileana. He continued his studies in Germpy, took part 
in the political movements of the time, and was private secretary 
to Prince Cuza. Demetrius afterwards turned against Cuza, 
joined John Bratianu, and became a member of the so-called 
Liberal government. In 1 899 he was elected leader of the party 
in succession to Bratianu and was four times prime minister (see 
Rumania : History). Though a man of great capacity for work, 
he represented the narrowest nationalism, and through his 
enmity to all that was “ alien ” did more than any other man 
to retard the political and industrial development of the qpuntry. 
He was appointed permanent secretary of the Rumanian 
Academy, and became a recognized authority on Rumanian 
numismatics. As secretary of the academy he was instrumental 
in assisting the publication of the collections of historic docu 
ments made by Hurmuzaki (30 vols., Bucharest, 187^1897), 
and other acts and documents (Bucharest, 1900 sqq.), besito a 
number of minor political pamphlets of transitory value. (M. G.) 

STURE, an ancient patrician family of Sweden, the most 
notable members of which were the following : — 

I. Sten Gustapsson, commonly called Sten Sture the Elder 
( 1440-1 503). In 1464 he came prominently forward in support of 
Bishop Kettil Karlsson Vasa in his struggle gainst Chrisltan 1 . of 
Denmark, and showed great ability in winning over t^ peasants 
and making soldiers of them. In 1470 we find him in the fore- 
front of the Swedish national leaders and victorious over both 
Erik Karlsson Vasa and^ing Christian himself. After the death 
of Karl Knutsson, commonly called Charles VIII., Sture vat 
elected regent of Sweden, and from 1470 to 1497 displayed some 
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of the highest qualities of a statesman. In 1471 he again defeated 
Christian 1 . at the great battle of Bninkebjarg which materially 
strengthened his position in Sweden. In 1483 he was obliged 
to acknowledge Hans of Denmark and Norway as king; but the 
strife of factions enabled him to hold his own till the arrival 
of Hans in Sweden in 1497. His position had in the meantime 
been weakened by a ruinous war with Russia. He succeeded, 
however, in annexing Oland to Sweden. After the terrible 
defeat of Hans by the Dithmarschers in 1500 Sture was a second 
time elected regent, holding that office till his death. 

2. Svante Sture (d. 1512) is mentioned as a senator in 1482. 
He was one of the magnates who facilitated King Hanses conquest 
of Sweden by his opposition to Sten Sture the Elder. Subse- 
quently, however, he was reconciled to the latter and succeeded 
him as regent. He was by no means so imposing a figure as 
his predecessor, though, like him, Svante m his later years 
patriotically resisted the Danish claim of sovereignty. He died 
suddenly at Vesteras Castle. 

3. Sten Sture, commonly called Sten Sture the Younger 
(1492-1520), the son of Svante. After his father’s death he 
was elected regent by the majority of the lesser gentry to the 

^ exclusion of the candidate of the high aristocratic faction, Erik 
Trolle, whence the inextinguishable hatred of the two families. 
In 1513 the aged archbishop of Upsala, Jakob Ulfsson, resigned 
in favour of Gustaf Trolle, .son of Erik Trolle, who was elected 
by the cathedral chapter and recommended to the pope by the 
regent on condition that the new archbishop should do him 
homage. Unfortunately these two masterful young men (Trolle 
was twenty-seven, Sture barely twenty-three), who represented 
respectively the highest ecclesiastical and the highest civil 
authority In Sweden, were only too prone to carry on the family 
feud. On the return of Trolle from Rome he refused to do homage 
to the regent till all his enemies had been punished, and allied 
himself witK Christian II. of Denmark, who hastened to the 
•archbishop’s assistance when Sture besieged Trolle in his strong- 
hold at St^e (1516). Nevertheless Sture not only defeated 
Christian II. at Vedla, but took and razed Stake to the ground, 
and shut up the archbishop in a monastery at Vesteras. A 
fikmbte, or national assembly, held at Stockholm in 1517, 
declared unanimously that Sweden would never recognize 
Trolle as archbishop because he had defied the regent and brought 
the enemy into the land. The war with Denmark was then 
vigorously resumed. On Midsummer Day 1518 Christian II. 
appeared before Stockholm with his fleet and landed an army, 
blit was again defeated by Sten Sture at Brankyrka. An attempt 
of the papal legate Arcimboldus to mediate between the two 
countries at Arboga (Dec. 1518) failed. In 1520 Christian, 
with a regular army, and armed with a papal bull excommunicat- 
ing Sture, again invaded Sweden. The armies clashed near 
Bfirgerund on Lake Aarunden (Jan. 19). At the very beginning 
Sture was hit by a bullet and his peasant levies fled to the wild 
mountainous regions of Tiveden where they made a last desperate 
but unsuccessful stand. The mortally-wounded regent took 
to his (.sledge and posted towards Stockholm, but ©qiired on 
the ice I^ke Malar two days later, in his 27th year. 

See Sverigts historia, vol. i. (Stockholm, 1877-1878) ; K. O. Arnold- 
8on, Nariens Enhet och Kristian XL (Stockholm, 1899). (R.N. B.) 

STURGE, JOSEPH (1793-1859), English philanthropist and 
politician, was the son of h farmer in Gloucestershire. He was 
a member of the Society of Friends, and refused, in his business 
as a com factor, to deal in grain used in the manufacture of 
spirits. He went to Birmingham in 1822, where he became an 
alderman in 1835. He was an active member of the Anti- 
Slavery Society, and made a tour in the West Indies, publishing 
on his return an account of slavery as he there saw it in The 
West Indies in iSsy (London, 1837). After the abolition of 
slavery, to which, as Lord Brougham acknowledged in the House 
of Lords, he had largely contributed, Sturge started and gener- 
ously supported schemes for benefiting the liberated negfrocs. 
In t84r he travelled in the United States with the poet Whittier 
to examine the .slavery question there. On his return to England 
he gave his support to the Chartist movement, and in 1842 was 


candidate for Nottingham, but was defeated by John Walter, 
the proprietor of The Times. He then took up the cause of 
peace and arbitration, to support which he was influential in 
the founding of the Morning Star in 1 855. The extreme narrow- 
ness of Sturge’s views was shown in his opposition V) the building 
of the Birmingham town-hall on account of his conscientious 
objection to the performance of sacred oratorio. He died at 
Birmingham on the 14th of May 1859. He married, first, in 
1834, Eliza, daughter of James Cropper; and, secondly, in 1846, 
Hwinah, daughter of Barnard Dickinson. ^ 

See Henry Richard, Memoirs of Joseph Sturge (London, 1864) ; John 
(Viscount) Morlcy, Life of Richard Cohden (London, 1881). 

STURGEON {Acipenser\ the name given to a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic and North American rivers. The 
distinguishing characters of this group, as well as its position 
in the system, are dealt with m the article Teleostomks. They 
pass a great part of the year in the sea, hut periodically ascend 
large rivers, some in spring to deposit their spawn, others later 
in the season for some purpose unknown; only a few of the 
species are exclusively confined to fresh water. None occur in 
the tropics or in the southern hemisphere. 

Sturgeons are found in the greatest abundance in the rivers 
of southern Russia, more than ten thousand fish being sometimes 
caught at a single fish ing^stat ion in the fortnight during which 
the up-stream migration lasts. They occur in less abundance 
in the fresh waters of North America, where the majority are 
caught in shallow portions of the shores of the great lakes. In 
Russia the fisheries are of immense value. Early in summer 
the fish migrate into the rivers or towards the shores of freshwater 
lakes in large shoals for breeding purposes. The ova are very 
small, and so numerous that one female has been calculated 
to produce about three millions in one season. The ova of some 
species have been observed to hatch within a very few days after 
exclusion. Probably the growth of the young is very rapid, 
but we do not know how long the fr>^ remain in fresh water before 
their first migration to the sea. After they have attained 
maturity their growth appears to be much slower, although 
continuing for many years. Frederick the Great placed a 
number of them in the Gorland Lake in Pomerania about 1780; 
some of these were found to be still alive in 1866. Professor 
von Baer also states, as the result of direct observations made, 
in Russia, tliat the Hausen (Acipenser huso) attains to an age 
of from 200 to 300 years. Sturgeons ranging from 8 to 11 ft. 
in length are by no means scarce, and some species grow to a 
much larger size. 

Sturgeons are ground-feeders. With their projecting wedge- 
shaped .snout they stir up the soft bottom, and by means of their 
sensitive barbels detect shells, crustaceans and small fishes, on 
which they feed. Being destitute of teeth, they are unable to 
seize larger prey . 

In countries like England, where few sturgeons are caught, 
the fish is consumed fresh, the flesh being firmer than that of 
ordinary fishes, well flavoured, though somewhat oily. The 
stuxgeon is included as a royal fish in an act of King Edward II., 
although it probably but rarely graces tlie royal table of the 
present period, or even that of the lord mayor of London, who 
can claim all sturgeons caught in the Thames above London 
Bridge. Where sturgeons are caught in large quantities, as 
on the rivers of southern Russia and on the great lakes of North 
America, their flesh is dried, smoked or salted. The ovaries, 
which are of large size, are prepared for caviare; for this purpose 
they are beaten with switches, and then pressed through sieves, 
leaving the membranous and fibrous tissues in the sieve, whilst 
the eggs are collected in a tub. The quantity of salt added to 
them before they are finally packed vvies with the season, 
scarcely any being used at the beginning of winter. Finally, 
one of the best sorts of isinglass is manufactured from the air- 
bladder. After it has been carefully removed from the body, 
it is washed in hot water, and cut open in its whole length, to 
separate the inner membrane, which has a soft consistency, 
and contains 70% of glutin. 
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The twenty species of sturgeons (Acipenser) are nearly equally 
divided between the Old and New Worlds, The more important 
are the following : — 

1. The common sturgeon of Europe {Acipenser sturio) occurs on 
all the (;past8 l>f Europe, but is absent in tne Black Sea. Almost 
all Ihe British specimens of sturgeon belong to this species; it crosses 
the Atb.ntic and is not rare on the coasts of North America. It 
reaches a large size (a length of 12 ft.), but is always caught singly 
or in pairs, so that it cannot be regarded as a fish of commercial 
importance. The form of its snout varies with age (as in the other 
™cies), being much more blunt and abbreviated in old than in 
young examples.. There are 11-13 bony shields along the back 
and 29-31 along the side of the body. 

2. Acipenser giildenstddtii is one of the most valuable species of 
the rivers of Russia, where it is known under the name “ Oss^tr 

it is said to inhabit the Siberian rivers also, and to range eastwards 
as far as Lake Baikal. It attains to the same large size as the com- 
mon sturgeon, and is so abundant in the rivers of the Black and 
Caspian seas that more than one-fourth of the caviare and isinglass 
manufactured in Russia is derived from this species. 

3. Acipenser stellatus, the “ Seuruga *’ of the Russians, occurs 
likewise in great abundance in the rivers of the Black Sea and of 
the Sea of Azoff. It has a remarkably long and pointed snout, 
like the sterlet, but simple barbels without fringes. Though growing 
only to about half the size of the preceding species, it is of no less 
value, its flesh being more highly esteemed, and its caviare and 
isinglass fetching a higher price. In 1850 it was reported tliat 
more than a million of this sturgeon are caught annually. 

4. The sturgeon of the great lakc.s of North America, Acipenser 
fubicundus, with which, in the opinion of American ichthyologists, 
tl^c sea-going sturgeon of the rivers of eastern North America, 
Acipenser maculosus, is identical, has of late years been made the 
object of a large and profitable industry at various places on Lakes 
Michigan and Erie; the flesh is smoked after being cut into strips 
and after a slight pickling in brine; the thin portions and offal are 
boiled down for oil; nearly all the caviare is shipped to Europe. 
One firm alone uses from ten to eighteen thousand sturgeons a year, 
averaging 50 lb each. The sturgeons of the lakes are unable 
to migrate to the sea, whilst those below the Falls of Niagara are 
great wanderers; and it is quite possible that a specimen of this 
species said to have been obtained from the Firth of Tay was really 
captured on the coast of Scotland. 

5. Acipenser huso^ the " Hausen *’ of Germany, is recognized 
by the absence of osseous scutes on the snout and by its flattened, 
tape-like barbels. It is one of the largest .species, reaching the 
enormous length of 24 ft. and a weight of 2000 lb. It inhabits the 
Caspian and Black seas, and the Sea of Azoft, whence in former 
years large shoals of the fish entered the large rivers of Russia and 
the Danube, But its numbers have been much thinned, and speci- 
mens of 1200 lb in weight have now become scarce. Its flesh, 
caviare and air-bladder are of less value than those of the smaller 
kinds. 

6. The sterlet {Acipenser ruthenns) is one of the smaller species, 
which likewise inhabits both the Black and Caspian seas, and 
ascends rivers to a greater distance from the sea than any of the 
other sturgeons; thus, for instance, it is not uncommon in the 
Danube at Vienna, but specimens have been caught as high up 
as Ratisbon and Ulm. It is more abundant in the rivers of Russia, 
where it is held in high esteem on account of its excellent flesh, 
contributing also to the best kinds of caviare and isinglass. As 
early as lie i8th century attempts were made to intr^uce this 



valuable fish into Prussia and Sweden, but without success. The 
sterlet is distinguished from the other European species by its long 
and narrow snout and fringed barbels. It rarely exceeds a length 
of 3 ft. 

The family Acipenseridae includes one oth^ genus, Scaphirhynchus, 
tike shovel-head or shovel-nosed sturgeon, disunguished Iw the long, 
broad and flat snout, the suppression of the spiracles, and the union 
of the longitudinal rows of scales posteriorly. AU the species are 
confined to fresh water. One of them is common in the Misaiaslppi 
and other rivers of North America, the other three occur in the larger 
rivers of eastern Asia. 
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STURGIS, RUSSELL (1836-1909), American architect and 
art critic, was born in Baltimore county, Maryland, on the 16th * 
of October 1836. He graduated from the Fret Academy in 
New York (now the College of the City of New York)^ 
and studied architecture under Leopold Eidlitz and then for 
two years in Munich. In 1862 he returned to the United States* 
He designed the Yale University cliapel and the Famham and 
Durfee dormitories at Yale, the Flower Hospital, the Farmers* 
and Mechanics’ Bank of Albany, and many other buildings, 
but did comparatively little professional work after 1880. He 
was in Europe in 1880-1884 ; and for a short time after his return 
was secretary of the New York Municipal Civil Service Board. 
He was president of the Architectural League of New York 
in 1889-1893, was first president of the Fine Arts Federation 
in 1895-1897, and was a member of the National Society of 
Mural Painters, the National Sculpture Society, the National 
Academy of Design, and the New York chapter of the Americyi 
Institute of Architects. He lectured on art at Columbia 
University, the Metropolitan Museum of Art in New York, the 
Peabody Institute of Baltimore and the Art Institute of Chicago; 
his lectures in Chicago being published under the title Tk^ 
Interdependence of the Arts of Design (1905). He is best known ‘ 
as a writer on art and architecture. He edited A Dictionary 
of Architecture and Building (3 voLs., 1901-1902) and the English 
version of Wilhelm Luebke’s Outlines of the History of Artl^ vols., 

1904) , and he wrote European Architecture (1896), How to Judge 
Architecture (1903), The Appreciation of Sculpture (1904), Tht 
Appreciation of Pictures (1905), A Study of the Artist's Way 
of Working in the Various Handicrafts and Arts of Design (2 vols., 

1905) , and an unfinished History of Architecture (|po6 sqq.). 
During his last years he was nearly blind. He died in New York 
on the nth of February 1909. 

STURM, JACQUES CHARLES FRANCOIS (1803-1855), 
French mathematician, of German extraction, was bom at 
Geneva on the 29th of September 1803. Originally tutor to 
the son of Mme de StaSl, he resolved, with his schoolfellow 
Colladon, to try his fortune in Paris, and obtained employment 
on the Bulletin untversel. In 1829 he discovered the theorem, 
regarding the determination of the number of real roots of a 
numerical equation included between given limits, which bears 
his name (see Equation, V.), and in the following year he was 
appointed professor of mathematics at the College Rollin. He 
was chosen a member of the Academic des Sciences in 1^836, 
became “ r6pdtitcur ” in 1838, and in 1840 professor in the Ecole 
polytechnique, and finally succeeded S. D. Poisson in ^e chair 
of mechanics in the Faculty des Sciences at Paris. His works, 
Cours d' analyse de V ecole polytechnique (1857-1863) and Cours 
de mecanique de V ecole polytechnique (i86z), were published after 
his death at Paris on the x8th of December 1855. 

STURM, JULIUS (1816-1896), German poet, was bom at 
Kdstritz in the principality of 
Reuss on the 21st of July 1816, 
He studied theology at Jena 
from 1837 to 1841, and^wts ap- 
pointed preceptor to the here- 
ditary prince Henry XIV. of 
Reuss. In 1851 he became p^ 
tor of Gdschitz near Schleiz, 
and in 1857 at his native vd^e 
of Kfistritz. In 1885 he retired 
with the title of Geheimkircheth 
rat. He died at Leipzig on the 
2nd of May 1896. Sturm was a writer of lyrics and sonnets 
and of church poetry, breathing a spirit of deep piety and 
patriotism. 

His religioiis poems were published in Fromnu Lisder (pt. i., 
Leipzig, 1852; I2th ed., 1893; Pt. ii., 1858: pt. iii., 1892), Zwei 
Rosen, oder das hohe Lied der Liebe (Leipzig, XS54: 2nd fed,, 1892), 
leraelitische Lieder (3rd ed., HaUe, 1881) and Pedme und Krone 
(Leipzig. 1888). His ohi« lyrics were ieeued in Gedichte (6th ed., 
Leipzig, 1892), Neue Gedichte (2nd ed., L^eipzig, z88o), Lieder 
Bitder (2nd ed., 1892), Kampp und SiegergedicMe (HaUq, i8;o), 
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Neue Liedcr (1880, 2nd ed., 1888), Neue lyrische Gedichte (Leipzig, 
1894) and Jn Freud und Leid, letste Lieder (1896). 

See A. Hepding, Julius Sturm (Giessen, 1896); F. Hoffmann, 
Julius Sturm (Hamburg, 1898). 

STURM VON STURMECK, JACOB (1489-1553), German 
stjitesman and reformer, was born at Strassburg, where his 
father, Martin Sturm, was a person of some importance, on the 
10th of August 1489. He was educated at the universities of 
Heidelberg and Freiburg, and about 1517 he entered the service of 
Henry, provost of Strassburg (d. 1552), a member of the Wittels- 
bach family. He soon became an adherent of the reformed 
doctrines, and leaving the service of the provost became a 
member of the governing body of his native city in 1524. He 
was responsible for the policy of Strassburg during the Peasants' 
War; represented the city at the Diet of Spires in 1526; and at 
subsequentT)iets gained fame by his ardent championship of its 
interests. As an advocate of union among the Protestants he 
took part in the conference at Marburg in 1529; but when the 
attempts to close the breach between Lutherans and Zwinglians 
failed, he presented the Confessio tetrapoliianai a Zwinglian 
document, to the Augsburg Diet of 1530. As the representative 
of Strassburg Sturm signed the “ protest ” which was presented 
to the Diet of Spires in 1529, being thus one of the original 
“ Protestants.” He was on friendly terms with Philip, land- 
pave of Hesse. Owing largely to his influence Strassburg 
joined the league of Schmalkalden in 1531. The troops of 
Strassburg took the field when the league attacked Charles V. 
in 1546; but in February 1547 the citizens were compelled to 
submit, when Sturm succeeded in securing very favourable 
terms from the emperor. He was also able to obtain for his 
native city some modification of the Interim issued from Augs- 
burg in May 1548. Sturm is said to have been in the pay of 
Francis I. of France, but this seems very unlikely. He founded 
the Bibliothek and a gymnasium in Strassburg, where he died on 
' the 30th of October 1553. 

Sco H. Baumprten, Jakob Sturm (Strassburg, 1876); A. Baum, 
Magistrat und Reformation in Strassburg bis ij^ap (Strassburg, 
1887L J. Ratligcber, Strassburg im 16 Jahrhunaert (Stuttgart, 
1871) ; O. Winckclmaiin, ‘‘ Jakob Sturm,"' in the Allgemeine deutsche 
Biographie, Bd, xxxvii. (Leipzig, 1894); and Johannes Sturm, 
Consolatio ad senatum argentinensem de morte . . . Jacobi Sturmii 
(Strassburg, 1553)- 

STURT, CHARLES (d. 1869), English explorer in New South 
Wales and in South Australia, was born in England, and entered 
the army, reaching the rank of captain. Having landed in 
Australia with his regiment (the 39th), he became interested 
in the geographical problems which were exciting attention. A 
first expedition (1828) led to the discovery of the Darling river; 
and a second, from which the explorer returned almost blind, 
made known the existence of liike Alexandrina. From his 
third journey (1844-1845), in which terrible hardships had to 
be endured, he returned quite blind, and he never altogether 
recovered his sight. He was appointed surveyor-general of 
South Australia in 1833, and subsequently chief secretary', which 
position. he held until 1856 when responsible government was 
introduced, and Captain Sturt retired on a pension and went 
to live at Cheltenham, England, where he died on the i6th of 
June 1869, before he could be invested with the dignity of 
K.C.M.G. to which he had been designated. 

STUTTGART, a city of Germany, capital of the kingdom of 
Wurttembe^. It lies in a basin watered by the Nesenbach 
just above its confluence with the Neckar, 115 m. N.W. from 
Munich, and at the centre of a network of railways placing it 
iff direct communication with all the principal towns of south 
Germany. Pop. (1905), 249,443, of whom about one-half reside 
in the suburbs of Cannstatt, Berg, Gaisburg, Gablenburg and 
others. Charmingly situated among vine-clad and wooded 
hills, Stuttgart stands at a height of nearly 900 ft. above the 
sea and enjoys a healthy climate. It is intersected from south- 
west to noridi-east by the long and handsome Konigsstrasse, 
dividing it into an upper and a lower town; In all its main 
features it is essentially a modem town, and few of its principal 
buildings are older than the 19th century. Many of them, 


however, are of considerable architectural importance and the 
revival of the Renaissance style is perhaps illustrated nowhere 
better than in Stuttgart. The lower, or south-eastern, part 
contains both the small group of streets belonging to old Stutt- 
gart, and also the most important part of the new toyrn. Of 
the numerous churches in the city the most interesting are the 
Stiftskirche, with two towers, a fine specimen of i5th-ceiftury 
Gothic; the Leonhardskirche, also a Gothic building of the 15th 
century; the Hospitalkirche, restored in 1841, the cloisters of 
which contain the tomb of Johann Reuchlin; the fine moderp 
Gothic church of St John; the new Roman Catholic church of 
St Nicholas; the Fricdenskirche; and the English church. A 
large proportion of the most prominent buildings are clustered 
round the spacious Schlossplatz, with its fine promenades. 
Among these are the new palace, an imposing structure of the 
i8th century, finished in 1807; the old palace, a 16th-century 
building, with a picturesque arcaded court; the Konigsbau, a 
huge modem building with a fine colonnade, containing ball 
and concert rooms; the so-called Akademic, formerly the scat 
of the Karlschule, where Schiller received part of his education, 
and now containing the royal library; and the court theatre, 
destroyed by fire in 1902, and subsequently rebuilt. In the 
centre of the Schlossplatz is the lofty jubilee column, erected 
in 1841 in memory of the king of Wiirttemberg, William I., 
and m the courtyard of 'the old palace is a bronze equestrian 
statue of Duke Eberhard the Bearded. On or near the Schloss- 
platz also are the new courts of justice; the Wilhelmspalast 
and the palace of the crown prince; the large royal stables; 
the new post office; and the central railway station, one of the 
handsoniest structures of the kind in Germany. The city 
contains a fine statue of Schiller, designed by Thorvaldsen; a 
bronze statue of Christopher, duke of Wiirttemberg; a monu- 
ment to the emperor William 1 .; an equestrian statue of King 
William I. in the court of the museum of the plastic arts; and 
a large monumental fountain in the Eugensplatte. Other 
prominent buildings are : the Queen Olga buildings, erected in 
1893-1895 in the Renaissance style; the national industrial 
museum (1890-1896) in the late Renaissance style, flanked by 
two cupola-crowned towers and decorated with medallions of 
famous Swabians; the magnificent new town-hall; and the 
railway viaduct across the valley of the Ncckar, 740 yds. long. 

The art collections of Stuttgart are numerous and valuable.. 
The museum of art comprises a picture gallery, a collection of 
casts of Thorvaldsen’s works and a cabinet of engravir^s. The 
royal library contains about 400,000 printed volumes, including 
one of the largest collections of Bibles in the world, and also 
about 20,000 MSS., many of great rarity. To these may be 
added the industrial museum, the cabinet of coins, the museum 
of natural history, the collection of majolica vases in the new 
palace and the Wiirttemberg museum of antiquities. The 
city also contains numerous excellent ‘ educational establish- 
ments, although the state university is not here but at Tubingen, 
and its conservatorium of music has long been renowned. The 
technical high school, which since 1899 has possessed the right 
to confer the degree of doctor of engineering, practically enjoys 
academic status and so do the veterinary hjgh school and the 
school of art. 

Stuttgart is the centre of the publishing trade of south 
Germany, and it has busy industries in everything connected 
with the production of books. Its other manufactures include 
machinery, pianos and other musical instruments, cotton goods, 
cigars, furniture, leather, paper, colours and chemicals. Its 
trade also in books, hops, horses and cloth is considerable, and a 
large banking and exchange business is done here. The beauty 
of its situation and its educational advantages attract numerous 
foreign residents, especially English and American. Stuttgart 
is the headquarters of the XIIT. corps of ^e German army, 
and contains a fairly large garrison for which accommodation 
is provided in the extensive barracks in and around the city. 

To the north-east of the new palace lies the beautiful palace 
park, embellished with statuary and artificial sheets of water, 
and extending nearly all the way to Cannstatt, a distance oig 
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over two miles. Cannstatt, which was incotporatcd with Stutt- 
gart in 1903, attracts numerous visitors owing to its beautiful 
situation on the Neckar and its saline and chalybeate springs. 
In the environs of Stuttgart and Cannstatt lie Rosenstem, 
Wilhelms^ andtother residences of the royal family of Wurt- 
temberj. 

Stuttgart seems to have originated in a stud (Stuten Garten) 
of the early counts of Wurttembcrg, and is first mentioned in a 
document of 1 229. Its importance, however, is of comparatively 
modern growth and in the early history of Wiirttemberg it was 
overshadowed by Cannstatt, the central situation of which on 
the Neckar seemed to mark it out as the natural capital of the 
country. After the destruction of the castle of Wiirttemberg 
early in the 14th century, Count Eberhard transferred his 
residence to Stuttgart, which about 1500 became the recognized 
capital of Wiirttemberg. But even as capital its growth was 
slow. At the beginning of the r9th century it did not contain 
20,000 inhabitants, and its real advance began with the reigns 
of Kings Frederick and William I., who exerted themselves in 
every way to improve and beautify it. In 1849 Stuttgart was 
the place of meeting of the assembly called the RumpfparlamcnL 

Sec Pfaff, Geschichie dey Siadt Stuttgart (2 vols., Stuttgart. 1845- 
1847); Wochner, Stuttgart seit (Stuttgart. 1871); Scytter, 

Unser Stuttgart, Geschichie . Sage und Kultur (Stuttgart, 1903); 
J. Hartmann. Chronik dey Stadt Stuttgart (Stuttgart, t886 ); Bartn, 
'Stuttgarter Handel in alter Zeit (Stuttgart, t8q 6) ; Widmann, Wander- 
ting durch Stuttgart und Umgebung (Stuttgart, 189O); M. Bach, 
Stuttgarter Kunst (Stuttgart, 1900); Weinberg, Filkrer 

durch die Haupt- und Residenzstadt Stuttgart (Stuttgart, 1906); 
M. Ihvch and C. Lotter, Bilder aus Alt-Stuttgart (Stuttgart, 1896); 
and the official Chronik der Haupt- und Residenzstadt Stuttgart 
(1898, seq.), 

STUYVESANT, PETER (1592-1672), Dutch colonial governor, 
was bom in Scherpenzeel, in southern Friesland, in 1592, the 
son of a minister. He studied at Franeker, entered the. military 
service in the West Indies about 1625, and was director of the 
West India Company’s colony of Cura9ao from 1634 to 1644. 
In April 1644 he attacked the Portuguese island of Saint Martin 
and was wounded; he had to return to Holland, and there one 
of his legs was amputated. Thereafter he wore a wooden leg 
ornamented with silver bands. In May 1645 he was selected 
by the West India Company to supersede William Kieft as 
director of New Nctherland. He arrived in New Amsterdam 
(later New York) on the nth of May 1647, and was received with 
great enthusiasm. In response to the demand for self-govern- 
ment, in September 1647 he and the council appointed — after 
the manner then followed in Holland — from eighteen repre- 
sentatives chosen by the people a board of nine to confer with 
him and the council whenever he thought it expedient to ask 
their advice; three of the nine, selected in rotation, were per- 
mitted to sit with the council during the trial of civil cases; and 
six were to retire each year, their successors to be chosen by 
the director and council from twelve candidates nominated 
by the board. The leading burghers were, however, soon 
alienated by his violent and despotic methods, by his defence 
of Kieft, and by his devotion to the interests of the company; 
the nine men became (as early as 1649, when they sent the famous 
Vertoogh, or Remonstrance, to the states-geheral asking for 
burgher government and other reforms) the centre of municipal 
discontent; and a bitter quarrel ensued. In 1650 the states- 
general suggested a representative government to go into effect 
in 1653, but the company opposed it; in 1653, however, there 
was established the first municipal government for the city of 
New Amsterdam modelled after that of the cities of Holland. 
Stuyvesant also aroused opposition through his efforts to increase 
the revenues of the company, to improve the system of defence, 
and to prevent the sale of liquor and firearms to the Indians, 
and trough his persecution of Lutherans and Quakers, to which 
the company finally put an end. He had a bitter controversy 
with the patroon of Rensselaerwyck, who claimed to be inde- 
pendent of the, West India Company. In 1647 he seized a 
Dutch ship illegally trading at New Haven and claimed juris- 
^ction as far as Cape Cod; the New Haven authorities refused 


to deliver to him fugitives from justice in Manhattan; he retali- 
ated by offering refuge to runaways from New Haven; but finally 
he offered pardon to the Dutch fugitives and revoked his pro- 
clamation. In September 1650 he came to an agreement with 
the commissioners of the United Colonics of New England at 
Hartford upon the boundary between New Netherland and^ 
Connecticut, involving the sacrifice of a large amount of territory, 
the new boundary crossing Ixing Island from the west side of 
Oyster Ba^ to the Atlantic Ocean, and on the mainland north 
from a point west of Greenwich Bay, 4 m. from Stamford. On 
Long Island, during Stuyresant’s rule, Dutch influence was 
gradually undermined by John Underhill. Stu5rvesant’s deal- 
ings with the Swedes were more successful. With a force of seven 
hundred men he sailed into the Delaware in 1655, captured Fort 
Casimir (Newcastle) — which Stuyvesant had built in 1651 and 
which the Swedes had taken in 1654 — ^and overthrew tKe Swedish 
authority in that region. He also vigorously suppressed Indian, 
uprisings in 1655, 1658 and 1663. In March 1664 Charles II. 
granted to his brother, the duke of York, the territory between 
the Connecticut River and Delaware Bay, and Colonel Richard 
Nicolls with a fleet of four ships and about three or four hundred 
men was sent out to take possession. Misled by instructions 
from Holland that the expedition was directed wholly against 
New England, Stuyvesant made no preparation for defence until 
just before the fleet arrived. As the burghers refused to siq)port 
him, Stuyvesant was compelled to surrender the town and fort 
on the 8th of September. He returned to Holland in 1665 and 
was made a scapegoat by the West India Company for all its 
failings in New Amsterdam; he went back to New York again 
after the treaty of Breda in 1667, having secured the right of 
free trade between Holland and New York. He spent the 
remainder of his life on his farm called the Bouwerie, from which 
the present “ Bowery ” in New York City takes its pame. He 
died in February 1672, and was buried in a chapel, on the site 
of which in 1799 was erected St Mark’s Church. 

See Bayard Tuckerman, Peter Stuyvesant (New Yorl^ 1893); in 
the “ Makers of America Scries; and Mrs Schuyler Van Rensselaer, 
History of the City of New York in the Seventeenth Century (2 vols., 
New York, 1909). 

•STY, an enclosed place or pen to keep pigs in. The word 
means properly a pen or enclosure for any domestic animal, 
as is seen from its occurrence iii Scandinavian languages and 
in German, e,g, Swed. and Icel. stiaf pen, gassiia, goose-pen, 
swimtia, pig-sty, Ger. Steige, hen-coop, Sekweinsteige, pig-sty. 
It is usual to refer the word to stigan, to climb, which would 
connect it with stair and stile and with the Gr. orct^civ. Some 
take the original meaning to be an enclosure raised on steps, 
others, in view of the Gr. o-toixos, row, would take the basic 
sense to be a row of pales or stakes forming a pen or enclosure; 
cf . the use of oroixov for poles supporting nets to catch game in 
(Xen. Cyn, 6. 10). If the derivation from 5<»ga« is correct, the 
word is the same as that meaning a small mflamed swelli^, 
tumour or abscess on the eyelid, the Old English word for whi& 
was stigend, i.e. short for stigend edge, a rising or swelling eve, 
hence in M. Eng. styattg, taken as equivalent to “ sty on*eye.^’ 

STYLE (from Gr. <nrvXov, a column ; a different word from that 
used in literature, see below), in architecture, the term used to 
differentiate between its characteristics in various countri^ and 
at different periods (see Architecture). The derivation of 
the word suggests that it was at first employed to distinguish 
the classic styles, in which the column play^ the chief part, 
and it would be more appropriate to spesdc of the Doric and 
Ionic styles than orders (q.v.). In the Assyrian, Sassanian and 
perhaps the Byzantine styles, the column was a secondary 
feature of small importance, whereas the Greek, Doric and 
Ionic styles are based completely on the column and the 
weight of the superstructure it was required to carry. In 
France the term is sometimes employed of the individuality of 
diaracter which is found in an artist’s work. For the use 
of the term ** .style ” in 1 A)tany see Flower. 

hSTYLB, in literature a term which may be defined as language 
regarded from the point of view of the characteristics 'wlSxh it 
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revtals; similarly, by analogy, in other arts, a mode or method 
of working characterized by distinctive features. The word 
(which is different from that used in architecture, see above) 
is derived from the instrument stilus (wrongly spelled stylus), 
of metal, wood or ivory, by means of which, in classic times, 
4 f»tters a^ words were imprinted upon waxen tablets. By the 
transition of thought known as metonymy the word has been 
transferred from the object which makes the impression to the 
sentences which are impressed by it, and a mechanical observa- 
tion has become an intellectual conception. To *^tum the 
stylus was to correct what liad been written by the sharp 
end of the tool, by a judicious application of the blunt end, and 
this responds to that discipline and self-criticism upon which 
literary excellence depends. The energy of a deliberate writer 
would make a firm and full impression when he wielded the 
stylus. A"scribe of rapid and fugitive habit would press more 
irregularly and produce a less consistent text. The varieties 
of writing induced by these differences of temperament would 
reveal the nature of the writer, yet they would be attributed, 
and with justice, to the implement which immediately produced 
them. Thus it would be natural for any one who examined 
several tablets of wax to say, “ The writers of these inscrip- 
tions are revealed by their stylus’’; in other words, the style 
or impression of the implement is the medium by which the 
temperament is transferred to the written speech. 

If we follow this analogy, the famous phrase of Buifon becomes 
at once not merely intelligible but luminous— “ le style est 
I’homme mfime.” This axiom is constantly misquoted (“ le 
style e’est Thomme ”), and not infrequently miscomprehended. 
It is usu£^ to interpret it as meaning that the style of a writer 
is that writer’s self, that it reveals the essence of his individuality. 
That is true, and the statement of it is useful. But it is probably 
not the meaning, or at least not the original meaning, that Bufion 
had in min^. It should be recollected that Buffon was a zoolo- 
gist, and that the phrase occurs in the course of his great Natural 
History, He was considering man in the abstract, and differ- 
entiating him from other genera of the animal kingdom. Hence, 
no doubt, he remarked that “ style was man himself,” not 
as every reviewer repeats the sentence to-day, “the man.” 
He meant that style, in the variety and elaboration of it, 
distinguished the language of man {homo sapiens) from the 
monotonous roar of the lion or the limited gamut of the bird. 
Buffon was engaged with biological, not with aesthetic ideas. 

Nevertheless, the usual interpretation given to the phrase 
“ le style est I’homme m£me ” may be accepted as true and 
valuable. According to an Arab legend King Solomon inquired 
of a djinn, “ What is language ? ” and received the answer, 
“ a wind that passes.” “ But how,” continued the wisest of 
men, “ can it be held ? ” “ By one art only,” replied the djinn, 
“ by the art of writing.” It may be well to follow a little closely 
the processes of this art of writing. A human being in the artless 
condition, in whom, that is to say, the conception of personal 
eo^r^sion has not l^en formed, uses written language to state 
primitive and general matters of fact. He writes, “ The sea 
is rough to-day ; the wind is cold.” In these statements there 
is some observation, but as yet no personal note. Wereadthem 
without being able to form the very smallest conjecture as to 
the character or condition of the writer. From these bald and 
plain words we may rise in degree until we reach Victor Hugo’s 
oelebrated parallel of the ocean with the genius of Shakespeare, 
where wery phrase is singular and elaborate, and every element 
of expression redolent of Victor Hugo, but of no other person 
who ever lived. Another example, in its own way still more 
striking, is found in comparison of the famous paragraph which 
occurs in the Cyrus-Garden (1658) of Sir Thomas Browne. A 
primitive person would say, “ But it is time to go to bed ” ; 
this statement is drawn out by Browne into the wonderful 
pan beginning, “ But the quincunx of Heaven runs low,” and 
collects around it as it proceeds on its voluptuous course the 
five ports of knowledge, cables of cobWebs, the bed of Cleopatra, 
the ghost of a rose, tiie huntsmen of Persia, and a dozen oth(p: 
exaikiples of prolific and ornamented style. In its final form 


it is so fully characteristic of its author that it may be justly 
said that the passage is Browne himself. 

It follows from what has just been said that style appeals 
exclusively to those who read with attention and lor the pleasure 
of reading. It is not even perceived by those whq read primarily 
for information, and the.se form the great majority o'f readers. 
Even these have a glimmering impression that we must^n/at live 
by bread alone; tlmt the human heart, with its imagination, 
its curio.sity and sensitiveness, cannot be satisfied by bald state- 
ments of fact delivered on the printed page as messages are 
shouted along the telephone. This instinct it is which rendfrs 
the untaught liable to fall into those errors of false style to which 
we shall presently call attention. In the untrained there yet 
exists a craving for beauty, and the misfortune is that this 
craving is too easily met by gaudy rhetoric and vain repetitions. 
The effect on the nature of a human being which is produced by 
reading or listening to a book, or a passage from a book, which 
that being greatly admires, is often so violent as to resemble 
a physical shock to the nerves. It causes a spasm of emotion, 
w 4 ich is betrayed by tears or laughter or a heightened pulse* 
This effect could not be produced by a statement of the fact 
conveyed in language, but is the result of the manner in which 
that fact is presented. In other words, it is the style which 
appeals so vividly to the physical and moral system of the reader 
— ^not the fact, but the ornament of the fact. That this emotion 
may be, and often is, caused by bad style, by the mere tinsel 
of rhetoric and jangle of alliteration, is not to the point. The 
important matter is that it is caused by style, whether good or 
bad. Those juvenile ardours and audacities of expression which 
so often amuse the wise man and exasperate the pedant are 
but the effects of style acting on a fervid and unripe imagination. 
The deep delight with which a grown man of experience reads 
Milton or Dante is but the same phenomenon produced in 
different conditions. 

It is, however, desirable at the outset of an inquiry into the 
elements of style to insist on the dangers of a heresy which found 
audacious expression towards the close of the 19th century, 
namely, that style is superior to thought and independent of it. 
Against this may be set at once another of the splendid apo- 
thegms of Buffon, “ Les id^es seules forment le fond du style.” 
Before there can be style, therefore, there must be thought, 
clearness of knowledge, precise experience, sanity of reasoning 
power. It is difficult to allow that there can be style where 
there is no thought, the beauty even of some poems, the sequence 
of words m which is intentionally devoid of meaning, being 
preserved by the characteristics of the metre, the rhymes, the 
assonances, all which are, in their degree, intellectual in character, 
A confusion between form and matter has often confused this 
branch of our theme. Even Flaubert, than whom no man ever 
gave closer attention to the question of style, seems to dislocate 
them. For him the form was the work itself ; “ As in living 
creatures, the blood, nourishing the body, determines its very 
contour and external aspect, just so, to his mind, the matter, 
the basis, is a work of art, imposed, necessarily, the unique, the 
just expression, the measure, the rhythm, the form in all its 
characteristics.” This ingenious definition seems to strain 
lan^age beyond its natural limits. If the adventures of an 
ordmary young man in Paris be the matter of L Education senti^ 
mentale it is not easy to admit that they “ imposed, necessarily,” 
such a “ unique ” treatment of them as Flaubert so superlatively 
gave. They might have been recounted with feebler rhythm 
by an inferior novelist, with bad rhythiti by a bad novelist and 
with no rhythm at all by a police-news reporter. What makes 
that book a masterpiece is not the basis of adventure, but the 
superstructure of expression. The expression, however, could 
not have been built up on no basis at all, and would have fidlen 
short of Flaubert’s aim if it had risen ^on an inadequate basis* 
The perfect union is that between adequate matter and an 
adequate form. We will borrow from the history of English 
literature an example whidi may serve to illunynate this points 
Locke has no appreciable style ; he has only thoughts. Berlmley 
has thoughts which are as valuable as those of Locke, and hie 
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haB an exquisite style as well. From the artist’s point of view, 
therefore, we are justified in giving the higher place to Berkeley, 
but in doing this we must not deny the importance of Locke. 
If we compare him with some pseudo-philosopher, whose style 
is highly ^rnaifiental but whose thoughts are valueless, we see 
that Lo^e greatly prevails. Yet we need not pretend that he 
rises fb an equal height with Berkeley, in whom the basis is 
no less solid, and where the superstructure of style adds an 
emotioi^ and aesthetic importance to which Locke’s plain 
spaech is a stranger. At the same time, an abstract style, such 
^ that of Pascal, may often ^ive extreme pleasure, in spite of 
its absence of ornament, by its precise and pure definition of 
ideas and by the just mental impression it supplies of its writer’s 
distmguished vivacity of mind. The abstract or concrete style, 
moreover, what Rossetti called “fundamental brain-work,” 
must always have a leading place. 

When full justice has been done to the necessity of thought 
as the basis of style, it remains true that what is visible, so to 
speak, to the naked eye, what can be analysed and described, 
is an artistic arrangement of words. Language is so used as to 
awaken impressions of touch, taste, odour and hearing, and 
these are roused in a way peculiar to the genius of the individual 
who brings them forth. The personal aspect of style is therefore 
indispensable, and is not to be ignored even by those who are 
most rigid in their objection to mere ornament. Ornament in 
‘itself is no more style than facts, as such, constitute thought. 
In an excellent style there is an effect upon our senses of the 
mental force of the man who employs it. We discover himself 
in what he writes, as it was excellently said of Chateaubriand 
that it was into his phrases that he put his heart; again, D’Alem- 
bert said of Fontenelle that he had the style of his thought, like 
all good authors. In the words of Schopenhauer, style is the 
physiognomy of the soul. All these attempts at epigrammatic 
definition tend to show the sense that language ought to be, 
and even unconsciously is, the mental picture of the man who 
writes. 

To attain this, however, the writer must be sincere, original 
and highly trained. He must be highly trained, because, without 
the exercise of clearness of knowledge, precise experience and* 
the habit of expression, he will not be able to produce his soul 
in language. It will, at best, be perceived a.s through a glass, 
darkly. Nor can anyone who desires to write consistently 
and well, ^ord to neglect the laborious discipline which excel- 
lence entails. He must not be satisfied with his first sprightly 
periods; he must polish them, and then polish them again. He 
must never rest until he has attained a consummate adaptation 
of his language to his subject, of his words to his emotion. This 
is the most difficult aim which the writer can put before him, 
and it is a light that flits ever onward as he approaches. Perfec- 
tion is impossible, and yet he must never desist from pursuing 
perfection. In this connexion the famous tirade of Tamburlaine 
m Marlowe’s tragedy cannot be meditated upon too carefully, 
for it contains the finest definition which has been given in any 
language of style as the unapproachable fen-fire of the mind 

"If all the pens that poets over held 
Had led the feeling of their master's thoughts, 

And overy sweetness that inspired their hearts, 

Their minds, and muses, on admired themes — 

If all the heavenly quintessence they ’still 
From their immortal flowers of poesy, 

Wherein, as in a mirror, we perceive 
The highest reaches of a human wit<-> 

If those had made one poem's period, 

And all combined in beauty's worthiness, 

Yet should there hover in our restless heads 
One thought, one grace, one wonder, at the least, 

Which Into words no virtue can digest." 

Flaubert believed that every thought or grace or wonder had 
one word or phrase exactly adapted to expreac it, and could 
be “ digested ” by no other without lost of emmets and beauty. 
It was pasi^on of his life, and the despair of it, to search to 
this unique phrase in each iudividud case. Itohaps in this 
nsBoarch after style he went^too to, losing something of that 
a&nplicity and inevitability which is tl^chann of natural writing. 


It is boasted by the admirers of Flaubert that his style is an 
enamel, and those who say this perhaps forget that the beauty 
of an enamel resides wholly in its surface and not at^all in the 
substance below it. This is the danger which lies in wait for 
those who consider too exquisitely the value and arrangement 
of their words. Their style becomes too glossy, too high^s^ 
varnished, and attracts too much attention to itself. The 
greatest writing is that which in its magnificent spontaneity 
carries the reader with it in its flight; that which detains him to 
admire itself can never rise above the second place. Forgetfulness 
of self, absence of conceit and affectation, simplicity in the sense 
not of thinness or poorness but of genuineness — these axe 
elements essential to the cultivation of a noble style. Here again, 
thought must be the basis, not vanity or the desire to astonish. 
We do not escape by our ingenuities from the firm principle of 
Horace, “ scribendi recH sapere est et pfincipium et tons.” 

In speaking of originality in style it must not be forgotte^ 
that memory exercises a strong and often an insidious effect 
upon writing. That which has been greatly admired will have 
a tendency to impregnate the mind, and its echo, or, what is 
worse, its cadence, will be unconsciously repeated. The dichi 
is the greatest danger which lies in wait for the vapid modern 
author, who is tempted to adopt, instead of the one fresh form 
which suits his special thought, a word or even a chain of words, 
which conventionally represents it. Thus “ the devouring 
element ” was once a striking variant for the short word “ fire,” 
and a dangerous hidden place was once well described as ”a 
veritable death-trap,”, but these have long been diches which 
can only be used by writers who are insincere or languid. Worse 
than these are continuous phrases, and even sentences, such 
os are met with in the leaders of daily newspapers, which might 
be lifted bodily from their places and inserted elsewhere, so 
completely have they lost all vitality and reality. • 

With regard to the training which those who wish to write 
well should resi^ themselves to undergo, there is some 
difference of opinion, based upon difference of temperament. 
There are those who believe that the gift of style is inborn, and 
will reveal itself at the moment of mental maturity without any 
external help. There are others who hold that no* amount of 
labour is excessive, if it be directed to a study and an emulation 
of what are called “ the best models.” No doubt these theories 
are both admissible. If a man is not born to write well, no ' 
toil in the imitation of Addison or Ruskin will make his style 
a brilliant one; and a born writer will express himself with 
exactitude and fire even though he be but an idle student of 
the classics. Yet, on the other band, the very large number of 
persons who have a certain aptitude for writing, yet no strong 
native gift, will undoubtedly cure themselves of faults and achieve 
skill and smoothness by the study of those writers who have 
most kinship with themselves. To be of any service, however, 
it seems that those writers must have used the same language 
as. their pupils. Of the imitation of the ancients much has been 
written, even to the extent of the publication of manuals. But 
what is that imitation of the verse of Homer which ksIBs to- 
day to Chapman and to-morrow to Pope ? Whal the effect of 
the study of the prose of Theophrastus which results in the prose 
of Addison ? The good poet or prose-maa, however closely 
he studies an admirable foreign model, is reall)r anxious to say 
something which has never before been said in his own language. 
The stimulus which he receives from any foreign predmssor 
must be in the direction of analogous or pu’allel effort^ not in 
toat of imitation. 

The inqwrtance of words, indeed, is exempiified, if we rufavd 
it closely, in this question, so constantly mooted, of the 
imitation of the ancients, by the loss of beauty fatally felt in a 
bad translation. The vocabuk^ of a great writer has been^ as 
Pater says, “winnowed”; it is impossibleto ttoik of Sopho^ 
or of Horace as using a word which is not the best possible to 
introduction at that paW;icular point. But translator has 
^ intespret the ideas of these ancient writers into a vocabukuy 
mioh is entirely ditorent from theira, and unless he haxa genius 
of almost equal impeccability he will undo the winnowing wdrk, 

xxv« 34 
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He will scatter chaff and refuse over the pure grain which the 
classic poet’s genius had so completely fanned and freed. The 
employment of vague and loose terms where the original author 
has been eclectic, and of a flood of verbiage where he has been 
frugal, destroys all semblance of style, although the meaning 
-^ay be correctly preserved. 

The errors principally to be avoided in the cultivation of a 
pure style are confusion, obscurity, incorrectness and affectation. 

To take the earliest of these first, no fault is so likely to be made 
by an impetuous beginner as a mingling together of ideas, images, 
propositions which are not on the same plane or have no proper 
relation. This is that mass of ** stunning sounds and voices 
all confused ” which Milton deprecates. One of the first lessons 
to be learned in the art of good writing is to avoid perplexity 
and fatigue in the mind of the reader by retaining clearness and 
order in all the segments of a paragraph, as well as propriety 
of grammar and metaphor in every phrase. Those who have 
overcome this initial difficulty, and have learned to avoid a 
jumble of misrclated thoughts ^d sentences, may nevertheless 
sin by falling into obscurity, which, indeed, is sometimes a wilful 
error and arises from a desire to cover poverty of thought by 
a semblance of profundity. The meaning of “ obscurity ” is, 
of course, in the first instance “ darkness,” but in spewing of 
literature it is used of a darkness which arises from unintelligi- 
bility, not from depth of expression, but from cloudiness and 
fogginess of idea. 

Of the errors of style which arc the consequences of bad taste, 
it is difficult to speak except in an entirely empirical spirit, 
because of the absence of any absolute standard of beauty by 
which artistic products can be judged. That kind of writing 
which in its own age is extravagantly cultivated and admired 
may, in the next age, be as violently repudiated; this does not 
preclude the possibility of its recovering critical if not popular 
favour. Perhaps the most remarkable instance of this is the 
revolution made against the. cold and stately Ciceronian prose 
of the middle of the 16th century by the so-called Euphuists. 
This occurred almost simultaneously in several nations, but has 
been traced to its sources in the Spanish of Guevara and in his 
English imitators, North and Pettic, whom Lyly in his turn 
followed with his edebrated Euphues, Along with these may 
not unfairly be mentioned Montaigne in France and Castiglionc 
in Italy, for, although these men were not proficients in Guevara’s 
artificial manner, his eslilo alto, still, by their easiness and bright- 
ness, their use of vivid imagery and their graceful illumination, 
they marked the universal revulsion against the Ciceronian stiff- 
ness. Each of these new manners of writing fell almost immedi- 
ately into desuetude, and the precise and classic mode of writing 
in another form came into v^e (Addison, Bossuet, Vico, 
Johnson). But what was best in the ornamental writers of the 
i6th century is now once more fully appreciated, if not indeed 
admired to excess. A facility in bringing up before the memory 
incessant analogous metaphors is the property, not merdy of 
certain men, but of certain ages; it flourished in the age of 
Mariilo and is welcomed again in that of Meredith. A vivid, con- 
crete style, full of colour and images, is not to be condemned 
because it is not an abstract style, scholastic and systematic. 
It is to be judged on its own merits and by its own laws. It 
may be good or bad; it is not bad merely because it is meta- 
phoricaland ornate. The amazing errors which lie strewn along 
the siiore of criticism bear evidence to the lack of sympathy which 
has not perceived this axiom and has wre^ed the credit of 
dogmatists. To De Quincey, a convinced Ciceronian, the style 
of Keats ” bdonged essentially to the vilest collections of wax- 
work filagree or gilt gingerbread but to read such a judgment 
is to encourage a question whether all discussion of style is not 
futile. Yet that particular species of affectation which en- 
courages untrutii, affectation, parade for the mere purpose of 
producing an effect, must be wrong, even though Cicero be 
guilty of iti e 

The use of the word “ style,” in the sense of the pres^ 
remarks, js not entirely modem. For example, the early Ei^lim 
critic Puttenham says that '* style is a constant and continual 


phrase or tenour of speaking and writing ” (1589). But it was, 
in France and in the great age of Louis XIV. that the art of 
writing began to be carefully studied and ingeniously described. 
Mme de ^vign6, herself mistress of a manner exquisitely dis- 
posed to reflect her vivacious, tender and eloefuent character, 
is particularly fond of using the word style” in it»ipodern 
sense, as the expression of a complete and rich personality. 
She says, in a phrase which might stand alone as a text on the 
subject, ” Ne quittez jamais le naturel, votre tour s’y est form6, 
et cela compose un style parfait,” Her contemporary, Boildtn, 
contributed much to the study, and spoke with just pride of 
“ mon style, ami de la lumi^re.” The expression to form one’s 
style, d se jaire un style, appears, perhaps for the first time, in 
the works of the abb6 d’Olivel (1682-1768), who was addicted 
to rhetorical speculation. Two great supporters of the pure art 
of writing, Swift and Voltaire, contributed much to the study 
of style in the i8th century. The former declared that “ proper 
words in proper places make the true definition of a style ” ; 
the latter, more particularly, that ” le style rend singuli^res les 
choses les plus communs, fortifie les plus faibles, donne de la 
grandeur aux plus simples.” Voltaire speaks of “ le melange 
des styles ” as a great fault of the age in which he lived ; it 
come to be looked upon as a principal merit of that in which 
we live. 

The problem of how to obtain a style has frequently been 
treated in works of more or less ephemeral character. In France 
the treatises of M. Albalat have received a certain amount of 
official recognition, and may be mentioned here as containing 
a good deal of sound advice mixed with much that is jejune and 
pedagogic. If M. Albalat distributes a poison, the antidote is 
supplied by the wit of M. Remy de Gourmont; the one should 
not be imbibed without the other. 


See Walter Pater, An Essay on Style (London, 1889); Walter 
Kaleigh, Style (London, 1897); Antoine Albalat, VArt d* 6 crire 
enseigne en vingi lepons (Paris, 1898), and De la Formation du style 
par V assimilation des auteurs (Paxis, 190J); Rcmy dc Gourmont, 
Le ProbDme du style (Paris, 1902). Also Goyer-Linguct, Le GSnie 
de la langue franpaise (Paris, 1846), and “ Loyson-Bridet " {ue, 
Marcel Schwob), Moeurs des diumales (Paris, 1902), a satire on 
the principal errors to which modern writers in all languages are 
liable. 

STYLOBATE (Gr. crrvAoc, a column, and a base), the 
architectural term given to the upper step of the Greek temple' 
on which the columns rest, and generally applied to the three 
steps. 

STYRIA (German, Steiermark or Steyermark), a duchy and 
crownland of Austria, bounded E. by Hungary and Croatia, S. by 
Carniola, W. by Carinthia and Salzburg, and N. by Upper and 
Lower Austria. It has an area of 8670 sq. m. Almost all the 
district is mountainous, and is distinguished by the beauty of its 
scenery and by its mineral wealth. Geographically it is divided 
into northern or Upper Styria, and southern or Lower Styria, 
and is traversed by various ramifications of the eastern Alps. 
To the north of the Enns are ramifications of the Salzkam- 
mergut and Enns Alps, which inebde the Dachstein (9830 ft.), 
and the Grimming (7713 ft.), and the groups of the Todtes 
Gebirge (6890 ft.) and of the Pyrgas with the Grosser Pyrgas 
(7360 ft.). The last two groups are separated by the Pyhrn Pass 
(3100 ft.), traversed by a road constructed in the Roman period. 
Then comes the Buchstein group with the Grosser Buchstein 
(7294 ft.). This group forms the northern flank of the celebrated 
Gesause, a defile 12 m. long, between Admont and Hieflau, 
through which the Enns forces its course, forming a series of 
rapids. The southern flank is formed by the massif of the 
Reichensteiner Gebirge, which culminates in the Hochthor 
(7780 ft.) and belongs to the north Stjrian Alps, also called 
Eisezkerzer Alps. This group extends east of the Enns, and con- 
tains the Erzb«^ (5000 ft.), celebrated for its iron ores. Other 
groups of the north Styrian Alps are the Hochschwab, with the 
highest peak the Hochschwab (7482 ft.) and the Hochveitsch with 
the Hohe Vcitsch (6501 ft.). Then come the Xower Austrian 
Alps with the groups of the Voralpe (5800 ft.), of the Schneeal^, 
(6245 ft.), and the Raxalpe, with the Heukuppe (6950 ft.). AB 
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these mountains belong to the northern zone of the eastern 
Alps. South of the Enns, Styria is traversed by groups of the cen- 
tral zone of the eastern Alps : the Niedere Tauern, the primitive 
Alps of Carinthia and Styria and the Styrian Nieder Alps. The 
principal «divisiftns of the Niedere Tauern are : the Radstadter 
Tauern yith the Hochgolling (9390 ft.), the Wolzer Alps with the 
Predi^stuhl (8349 ft.), the Rottenmanner Tauern with the 
Grosser Bosenstein (803* ft.), and the Seckauer Alps or Zinken. 
group, which culminates in the Zinkenkogel (7865 ft.). The 
principal ramifications of the primitive Alps of Carinthia and 
Styria are : the Stang Alps with the Kdnigsstuhl (7646 ft.) and 
Eisenhut (8007 ft.), the Judenburger or Seethaler Alps with the 
Zirbitzkogel (7862 ft.), and the Koralpen which culminates in the 
Grosser Speikkogel (7023 ft.). The Styrian Nieder Alps cover 
the country north and east of the Mur, and contain the Fisch- 
bacher Alps with the Hochlantsch (5646 ft.), the Wechsel group 
(5700 ft.), and the small Semmering group with the Stuhlcck or 
Spitaler Alpe (5847 ft.), and the Sonnenwendstein (4994 ft.). 
In this group is the famous Semmering Pass, which leads 
from Lower Austria into Styria and is crossed by the Semmering 
railway. This railway, which was completed in 1854, is the oldest 
of the great continental mountain railways, and is remarkable 
for its numerous and long tunnels, its viaducts and galleries. 
It has a length of 35 m., beginning at Gloggnitz in Lower Austria 
and ending at Miirzzuschlag in Styria, and passes through some 
exceedingly beautiful scenery. The whole region is now a 
favourite summer resort. South of the Drave Styria is traversed 
by the following ramifications of the southern zone of the eastern 
Alps : the Bachcr Gebirge with the Cerni Vrch or Schwarzer Berg 
(5078 ft.), and the Sannthaler or Steiner Alps with the Oistriza 
(7709 ft.) and the highest peak of the group, the Grintovc or 
Grintouz (8429 ft.), which is situated on the threefold boundary 
of Carinthia, Carniola and Styria. Here is also the mountain 
country of Cilli,with the highest peak, the Wachberg (3364 ft.). 
The mountains decrease in height from west to east, and the 
south-east of Styria may be described as hilly rather than 
mountainous. This part is occupied by the eastern outliers of 
the Alps, known as the Styrian hill country, and by the Windisch 
Biiheln, which is one of the most renowned vine districts in the 
whole of Austria. Styria belongs to the watershed of the Danube 
and its principal rivers are : the Enns with its affluent the Salza, 
the Raab with the Feistritz, the Mur with the Miirz, the Drau or 
the Drave, and the Sau or Save, which receives the Sann and 
Sotla, Styria has numerous small Alpine lakes of which the 
most important are the Crundel-see, the Toplitz-see, and the 
Leopoldsteiner-see. There is a mean annual difference of about 
9® F. between the north-west and the south-east. The best 
known mineral springs are the alkaline springs of Rohitsch 
and Gleichcnberg, the brine springs of Aussee, and the thermal 
springs of Tiiffer, Neuhaus and Tobelbad. 

In spite of the irregular nature of the surface, but little of the 
soil can be called unproductive. Of its total area 47-49 % « 
covered with fine forests. About 19% is arable land, 12% 
pastures, 5*60 % meadows, while i*o6 % is occupied by gardens 
and 1*4 % by vineyards which produce wine of a good quality. 
Cattle-rearing has taken a great development and also dairy- 
farming in the Alpine fashion. A good race of horses is bred in 
the valley of the Enns, while poultry-rearing and bee-keeping 
are carried on in the south. Fish and game are also plenwul. 
The great wealth of Styria, however, lies underground. Its 
extensive iron mines, mostly at Erzberg,. which ware worked 
during the Roman period, yield nearly half of the total produc- 
tion of iron in Austria. The principal foundries are 4t Eiseoerz, 
Vordernberg, Trofaiach, Hieflau, Zeltweg and Neuberg. Next 
in importance comes the mining of brown coal, which has also 
been carried on for a long time. The richest coalfields iffe 
situated near Leoben, near Voitsberg and Kdflach, near Eibis- 
widd and Wies, and round Trifail, Tufier and Hrastaig* Its 
other mineral resources include;graphite, copper, zinc, lead, salt,: 
alum, potter’s day, marble and good mill and building stones. 
Iron-foundries, machine-shops ihd manufactures of various 
finds of irontand steel goods are very numerous. A specuU^ 


branch is the making of scythes and sickles which are exported 
in large quantities. Among its other industrial products are 
glass, paper, cement, cotton goods, chemicals and gunpowder. 
Linen-weaving is a household industry. 

The population of Styria in 1900 was 1,356,058, which is 
equivalent to 156 inhabitants per square mile. This proportion 
is considerably above the rate in the other mountainous regions 
of Austria. Nearly all (98*74 %), profess the Roman Catholic 
faith and are under the bishops of Seckau and of Lavant. The 
Protestants number only a little over 13,000, while there are 
about 2500 Jews. Two-thirds of the inhabitants are Germans; 
the remainder, chiefly found in the valleys of the Drave and Save, 
are Slavs (Slovenes). At the head of the educational institutions 
of the province stands the university of Graz. The local Diet, 
of which the two Roman Catholic bishops and the rector of the 
university of Graz are members ex officio, is composed of 63 
members, while Styria sends 27 dqjuties to the Reichsrat at 
Vienna. For administrative purposes, the province is dividea 
into 21 districts and 4 towns with autonomous municipalities, 
namely Graz (pop. 138,370), the capital, Cilli (6743), Marburg 
(24,501 ) and Pettau (4227). Other important places are Leoben 
(10,204), Bruck on the Mur (7527), Mariazell (1263), Miirzzu- 
schlag ^836), Eisenerz (6494), Vordernberg (3111), Judenburg 
(4901), Trifail (10,851), Eggenberg (9570), Donawitz (13,093), 
Koflach (3345) and Voitsberg (3321). 

In the Roman period Styria, which even thus early was famed 
for its iron and steel, was inhabited by the Celtic Taurisci, and 
divided geographically between Noricum and Pannonia. Subse- 
quently it was successively occupied or traversed by Visigoths, 
Huns, Ostrogoths, Langobardi, Franks and Avars. •Towards 
the end of the 6th century the last-named began to give way to 
the Slavs, who ultimately made themselves masters of the entire 
district. Styria was included in the conquests of Chiarlemagne, 
and was henceforth comprised in the German marks erected 
against the Avar and the Slav. At first the identity of Styria 
is lost in the great duchy of Carinthia, corresponding more or less 
closdy to the Upper Carinthian mark. This duchy, however, 
afterwards fell to pieces, and a distinct mark of Styria was recog- 
;iized, taking its name from the margrave Ottacar of Steier (1056). 
A century or so later it was created a duchy. In x 192 the duchy 
of Styria came by inheritance to the house of Austria, and from 
that time it shared the fortunes of Upper and Lower Austria, 
passing like them to the Habsburgs in 1282. The Protestant 
Reformation met an early and general welcome in Styria, but 
the dukes took the most stringent measures to stamp it out, 
offering their subjects recantation or expatriation as the only 
alternatives. At least 30,000 Protestants preferred exile, and 
it was not till the edict of tolerance of 1781 granted by Joseph II. 
that religious liberty was recognized. 

See Die Osterreichisch-ungarische Monarehie in Wort und Bild, 
vol. vii. (24 vols., Wien, 1885-1902); A von Muchar, GeschichU 
des Hereogtums Steiermark (8 vols,, Graz, 1844-1867). It treats the 
history till 1558. F. M. Mayer, Geschichte der Steiermark mit beson- 
derer RUcksichi auf das Kulturleben (Graz, 1898); J. von^hn, 
Seyriaca (Graz, 1894-1896). • 

STYROLBNB, CgHs’CHiCE^, also known as phenylcthylene 
or vinylbenzene, an aromatic hydrocarbon found to the extent of 
I to 4 % in storax; it also occurs with crude xylene in coal tar 
fractions. It may be obtained from storax by distillation with 
water, and synthetically by heating cinnamic acid with lime, by 
the action of aluminium chloride on a mixture of vinyl bromide 
and benzene, by removing the elements of hydrobromic add from 
bromethylbenzene by means of idcoholic potash, or, best, W 
treating /8-bromhydrocmiiamic add with soda, when it yieUu 
styrolene, carbon dioxide and hydrobronuc acid. It also results 
on condensing acetylene, and on redudng phenylacetylene by 
zinc dust and acetic add. It is a clear, strongly refractive fiqwd, 
which has a pleasant odour; it boils at 144® and Ims a spedfic 
gravity of 0*925 at o®. Styrolene is oxidiz^ by nitric or chromic 
adds to benzoic add; redaction gives ethj^lbenzene; hydrochloric 
and hydrobromic adds yield a-haloid ethyltienzenes, e f, 
CLH5*GHQ*CIL; jwhilst chlorine and bromine give a/fifdihaloid 
ethylbenzenes, e*g. CoHa’CHGhCHgGl. • 
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Styrolenc gives origin to three scries of derivatives Jn/ro of which 
contain the srubstitucnts in the side chain, e.g. CaHa’CCliCHfl or 
■-compounds, and C,Hi-CH : CHCl, or ^-compounds, whilst m the 
third the benicne nucleus is substituted. The a-halogcn compounds 
are obtained by heating styrolene chloride (or bromide) with 

. . . -Lt YianvSk ca rkfSTIA'frn.'t-. 



me wcnior compound results when ^-phenyl-.- — - — ” — 
(from hypochlorous acid and cinnamic acid) is heated with water; 
it has a hyacinthine odour and yields phenylacetaldehyde when 
heated with water. Nitrostyrolene results when styrolene is treated 
with fuming nitric acid. 

Related to styrolene is phenylacctylene, CgHs’CiCH, which results 
when a-bromstyrolcnc or acetophenone chloride arc heated to 1 30 
with alcoholic potash, or phenylpropiolic acid with water to 120 . 
It is a liquid, boiling at 139" and having a pleasant odour. It re- 
sembles acetylene in yielding metallic derivatives with ^moniacal 
copper and silver solutions. On solution in sulphuric acid, followed 

by dilution, w’ith water, it yields acetophenone. . , 1 

Stilbeno or toluylcne, CflHo-CH;CH*C«H„. is symmetrical diphenyl- 
ethylene. It may be obtained by distilling benzyl sulphide or 
aisulphide, by the action of sodium on bcnzaldchyde or benzal 
chloride, by distilling fumaric and cinnamic phenyl esters ; 

C-H«0-0C-CH:CH-C0*0C«H6->C0j,+CeHflCHrCH;C0-0CflHftH>2C0- 

4. C.H.*CH:CH*CflH;. (Ber., 18, p. 194.5) . and from chlor asymmetrical 
diphonylethano derivatives which undergo a rearrangement when 
heated (Ber., 7. p. 1409). Stilbene (from Gr. to glistczp 

crystallizes in large, colourless, glistening monoclinic plates, which 
melt at 124° and boil at 306®. On passing the vapour through red-hot 
tubes it yields anthracene and toluene. Reduction with hydnodic 
acid gives dibenzyl, and heating with sulphur gives tetraphenyl- 
thiophene or thionessal. Many derivative are known^ some ol which 
exist in two structural forms, exhibiting geometrical ijwmcrism 
after the mode of fumaric and maleic acids. Those substituted in 
the benzene nucleus are obtained by condensing two molecul^ of a 
- substituted benzyl and benzal chlorides. The diortho and d^ara 
dinitro compounds result from the action of alcoholic potash on 
ortho- ancl para-nitrobenzyl chlorides. The latter on reduction 
yields a diaminp compound, the disulphonic acid of which on diMO- 
tization and coupling with a phenol, «c., gives valuable substantive 
cotton dyes .after the type yielded by benzidine. Stilbene bromide 
•when treated with alcoholic potash gives diphenyl acetylene or 
tulanc, C^jHn'C'.C’CyH.-i. 


STYX, in Greek mythology, a river which flowed seven times 
round the world of the dead. In the Iliad it is the only river 
of the underworld; in the Odyssey it is coupled with Cocytus 
and Pyriphlegethon, which flow into the chief river Acheron. 
Hesiod says that Styx was a daughter of Ocean, and that, when 
Zeus summoned the gods to Olympus to help him to flght the 
Titans, Styx was the first to come and her children with her; 
hence as a reward Zeus ordained that the most solemn oath of 
the gods should be by her and that her children (Emulation, 
Victory, Power and Force) should always live with him. Again, 
Hesiod tells us that if any god, after pouring a libation of the 
water of Styx, forswore himself, he had to lie in a trance for a 
year without speidcing or breathing, and that for nine yearn after- 
wards he was excluded from the society of the gods. In historical 
times the Styx was identified with a lofty waterfall near Nonams 
in Arcadia. Pausanias (viii. i7> 6) describes the cliff over which 
the water falls as the highest he had ever seen, and indeed the 
fall is the highest in Greece. The ancients regarded the water as 
poisoflous, and thought that it possessed the power of breaking 
or dissolving vessels of every material, with the exception of the 
hoof of a horse or a mule. Considering the undoubted importance 
attached by the ancienU to an oath by the water of the Styx 
(cf . Herodotus vi. 74), and the supposed fatal result of breakii^ 
it, it. » probable that drinking the water originally famed a 
necessary part of the oath, and that we have to do with the 
tradition of an ancient poison ordeal, common amongst barbarous 
^ples (for the geography and similar cCTcmonies see Frazer’s 
Pausanias, iv., pp. *50-255). The peopde in the neighbourhood, 
who call it Mavro Nerd (the Black Water), stiU think that it is 
unwholesome, and that no vessel will hold it. 

8UAK1M, or Sawakin, a seaport of the Anglo-Egyptian Sudan 
on the west side of the Red Sea in 19® f N., 37® 20' E. Pop. 
(1905), 10,500. Suakin stands on a coralline islet connected with 
the suburb of El-Kcf on the mainland by a cause^y and a 
viaduct. Access is gained to the harbour through a winding and 
dangerous passage over a m. long, terminating in a deep oval- 
shftped basin sever^ acres in extent, and completely sheltered 
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from all winds. For centuries the chief port of the eastern 
Sudan, Suakin has been since 1906 to some extent superseded by 
Port Sudan {q.v.), a harbour 36 m. to the north. The custom- 
house and government offices present an imposing frontage to the 
sea, and the principal houses are of white coral stdne three storeys 
high. The mosques are not remarkable. The mainlanjj part 
of the town is surrounded by a high coral wall, built in 1884 to 
resist dervish attacks. About a mile beyond is a line of outer 
forts. The climate is very hot, damp and unhealthy, and in the 
summer months the government headquarters are removedHo 
Erkowit 35 m. west of Suakin, on a plateau 3000 ft. above the sea. 

Suakin is less conveniently situated than some neighbouring 
points {e.g. Port Sudan) for the trade with the Nile Valley. The 
island is without water and the harbour indifferent; yet the settle- 
ment is ancient. Here, as at Massawa, traders were presumably 
attracted by the advantages of an island site which protected 
them from the raids of the nomad Arabs of the mainland. The 
country inland belonged in the middle ages to the Beja {q,v.), 
but the trading places seem to have been always in the hands of 
foreigners since Ptolemais Theron was established by Ptolemy 
Philadelphiis for intercourse with the elephant hunters. After 
the rise of Mahommedanism many Arabs settled on the roast 
and mixed with the heathen Beja, whose rule of kinship and 
succession in the female "line helped to give the children of 
mixed marriages a leading position (Makrizi, Khitat, i, 194 seq., 
translated in Burckhardt’s Travels in Nubia, app. iii.). Thus 
in 1330 Ibn Batuta found a son of the amir of Mecca reigning in 
Suakin over the Beja, who were his mother’s kin. Makrizi 
says that the chief inhabitants were nominal Moslems and 
were called Hadarib. The amir of the Hadarib was still sove- 
reign of the mainland at the time of J. L. Burckhardt’s visit 
(1814), though the island had an aga appointed by the Turkish 
pasha of Jidda. The place was seized in 1517 by the Turks under 
Selim the Great, but Turkish control did not extend inland. 
Mehemet Ali after the conquest of the Sudan leased Suakin from 
Turkey. This lease lapsed with the pasha’s death, but in 1865 
Ismail Pasha reacquired the port for Egypt, Till the suppression 
of the slave trade Suakin was an important slave port and it 
has always been the place of embarcation for Sudan pilgrims to 
Mecca. Legitimate commerce, rapidly growing before the revolt 
of the mahdi (1881), was greatly crippled during the continuance 
of the dervish power, though the town itself never fell into their 
hands. After the fall of the khalifa trade revived, the imports 
in 1899 being valued at £180,000, as against £170,000 in 1880. 
In 1906 the figures were : imports, £324,000; exports, £113,006. 
Pearl fishing is an important industry and cotton is cultivated m 

the neighbourhood. , -n • • v 

Suakin was the headquarters of the Egyptian and Bntish 
troops operating in the eastern Sudan against the dervishes under 
Osman Digna (see Egypt, Military Operations, 1884, seq.). 
When these operations were begun a project for linking Suakin 
to Berber by railway, first proposed during Ismail’s viccroyalty, 
was revived and a few miles of rails were laid in 1884. Then 
the Sudan was abandoned and the railway remained in abeyance 
until 1905—1906, when the line was at length built. The railway 
has a terminus at Suakin, but Port Sudan was chosen as the 
principal entrepot of the commerce carried by the railway . Not- 
withstanding the rivalry of its newly created neighbour, the trade 
of Suakin continued to develop. The port is connected by 
submarine cables with Suez and Aden end with Jidda, which 
lies 200 m. north-east on the opposite coast of the Red Sea 
(see S\n}KS,%An^EgypHan). -v • i- 

SUARDX, BARTOLOMMEO (c, 1455 -^- ^536), Italian painter 
and architect, frequently called Braanantmo, was bom m Milan, 
the son of Alberto Suardi. He executed a number of pamtengs 
containing portraits of celebrated personages for the Vatican. 
In 1508 he was engaged in Rome. Bramantc d’Urbino taught 
Bramantino architecture, and the pupil assisted the master in 
the execution of the interior of the church of Sy Satiro, Milan. 

1535 Bramantino was appointed architect to the court by 
Duke Frtincis (II.) Sforza and his aid as an engineer in the, 
defence of Milan brought him a multitude of rewards. 
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Bartolommeo Suardi has been much confused with a certain 
.Bramantino da Milano, of whom Vasari makes frequent .and 
specific mention in his life of Piero della Francesca, his obser- 
vations on Benvenuto Garofalo and Girolamo da Carpi, and his 
life of }acop(f Sansovino. The Bramantino of Vasari, if he 
existed*at all, worked for Pope Nicolas V. between 1450 and 
1455.^ 

SUAREZ, FRANOISOO (1548-1617), Spanish theologian and 
philosopher, was bom at Granada on the 5th of Januaiy 1548, 
and educated at Salamanca. Influenced by the Jesuit John 
Ramirez he entered the Society of Jesus in 1564, and after 
teaching philosophy at Segovia, taught theology at Valladolid, 
at Alcala, at Salamanca, and at Rome successively. After 
taking his doctorate at Evora, he was named by Philip II. 
principal professor of theology at Coimbra. Suarez may be con- 
sidered almost the last eminent representative of scholasticism. 
In philosophical doctrine he adhered to a moderate Thomism. 
On the question of universals he endeavoured to steer a 
middle course between the pantheistically inclined realism of 
Duns Scotus and the extreme nominalism of William of Occam. 
The only veritable and real unity in the world of existences is 
the individual; to assert that the univer.sal exists separately 
ex parte rei would be to reduce individuals to mere accidents 
of one indivisible form. Suarez maintains that, though the 
humanity of Socrates does not differ from that of Plato, yet 
they do not constitute realiter one and the same humanity ; there 
are as many “ formal unities ” (in this case, humanities) as there 
are individuals, and these individuals do not constitute a factual, 
but only an essential or ideal unity (“ ita ut plura individua, 
quae dicuntur esse ejusdem naturae, non sint unum quid vera 
entitate quae sit in rebus, sed solum fundamentaliter vel per 
intellectum **). The formal unity, however, is not an arbitrary 
creation of the mind, but exists “ in natura rei ante omnem 
operationem intellectus.” In theology, Suarez attached himself 
to the doctrine of Luis Molina, the celebrated Jesuit profwsor of 
Evora. Molina tried to reconcile the doctrine of predestination 
with the freedom of the human will by saying that the pre- 
destination is consequent upon God’s foreknowledge of the free 
determination of man’s will, which is therefore in no way affected 
by the fact of such predestination. Suarez endeavoured to 
reconcile this view with the more orthodox doctrines of the 
efficacy of grace and special election, maintaining that, though all 
share in an absolutely sufficient grace, there is granted to the 
elect a grace which is so adapted to their peculiar dispositions 
and circumstances that they infallibly, though at the same time 
quite freely, yield themselves to its influence. This mediatizing 
system was known by the name of “ congruism.” Suarez is 
probably more important, however, as a philosophical jurist than 
as a theologian or metaphysician. In his extensive ' work 
Tractaius de legibus ac deo legislatore (reprinted, London, 1679) 
he is to some extent the precursor of Grotius and Samuel Pufen- 
dorf. Though his method is throughout scholastic, he covers 
the same ground, and Grotius speaks of him in terms of high 
respect. The fundamental position of the work is that all 
legislative as well as all paternal power is derived from God, 
and that the authority of every law resolves itself into His, 
Suarez refutes the patriarchal theory of government and the 
divine right of kings founded upon it>^octrines popular at that 
time in ^gland and to some extent on the Continent. Power 
by its very nature belongs to no one man but to a multitude 
of men; apd the reason is obvious, since all men are bom equal. 
It has bem pomted out that this accords well with the Jesuit 

^e?^ But ^arez is^much more moderate on this^p^f^^u^ 
writer like Mariana, approximating to the modem view of the 
rights of ruler and ruled. In 1613, at the instigation of Pope 
Paul V., Suarez wrote a treatise dedicated to the Christian pmces 
of Europe, entitled Defensio eatkdUcae jidd catHtra angHeanae 
$€cUus errores. This was directed against the oath of dlegmoe 
which James t, exacted from his sut^eets. Janies cansed it to 
be burned by the common ^axigamn, and forbade its penlial 
^nder the severest penalties, complaining bitterly at the same 
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time to Philip III. that he should harbour in his dominions a 
declared enemy of the throne and majesty of kings. Suarez lived 
a very humble and simple life. He died after a few days’ illness 
on the 25th of September 1617 at Lisbon. 

The collected works of Suarez have been printed at Mainz and 
Lyons (1630), at Venice (1740-1751), at Bewncon (1856-1862) au^ 
in the collection of the Abb^ Migne. His life has been written by 
Deschamps [Vita Ft, Suare^it, Perpignan, 1671). The chief modern 
autiiorities are K. Werner’s Franz Suarez u. die Scholastih der 
leizten Jahrhunderte (Regensburg, 1861), and Stdckl’s GeschichU 
der Pkilosophie des Mittelalters, iii. 643 seq. 

SUBIACO (anc. Sublaqueum), a town of Italy, in the province 
of Rome, from which it is 47 m. E. by rail, picturesquely situated 
on the right bank of the Anio, 1339 ft. above sea-level. Pop. 
(1901), 7076 (town), 8003 (commune). It has ironworks and 
paper-mills. Sublaqueum was so called from its position under 
the three artificial lakes constructed in the gor^ 8 i the Anio 
in connexion with the aqueduct of the Anio Novus, which 1 ^ 
its intake at the lower end of the lowest of them (the Simbruina 
stagna of Tacitus). On the banks of this lake Nero constructed 
a villa, in the remains of which was found the beautiful head- 
less statue of a youth kneeling, now in the Museo delle Terme 
at Rome. There is no mention of the villa after Nero’s time. 
The lakes gradually ceased to exist owing to the action of the 
Anio, the last dam being v/ashed away in 1305.^ In 494 St 
Benedict retired to this spot, then already deserted, and took up 
his abode as a hermit in a cave (Sacro Speco) above the lakes of 
the Anio. In 505, probably, he founded the first of his twelve 
monasteries, completing their number between 510 and 529, 
when he went to Cassino. The chronicles state that the principah 
monastery was devastated by the Lombards in 601, and rebuilt 
in 705; but there is little foundation for these statements. The 
first authentic document that we have is the Vnention in the 
Uber pofUificalis of the gift of vestments by Leo W. (847-855) 
to the monastery of S. Silvester, S. Benedict and S. Scholastica, 
and to the church of SS. Cosmas and Damian. The former is 
probably that at the Sacro Speco. The mona.stery was confirmed 
in its possessions by Pope Gregory I.^ and his successors, and 
had by the loth ccntuiy very considerable landed properties 
, with feudal jurisdiction enumerated in several documents, the 
first dating from 926, and an inscription of 1052 (cf. Reggio 
sublaeense, Rome, 1891). The church dedicated to S. Scholastica, 
S. Benedict’s sister, was erected in 981, according to an mscrip- 
tion belonging to a later date, but carved upon a slab decorated 
with reliefs of the end of the 8th, or the beginning of the 9th, 
century. 

In 1053 the church was restored and a campanile built, which 
still exists; and in the middle of the 13th century the church was 
rebuilt in the Gothic style. Other buildings grew up found it; 
the cloister on the right is a fine Romanesc^ue arcaded court with 
twisted columns and mosaics, the south side of which w^ con- 
structed by Lorenzo, the first of the family of the Cosmati, eaf^ 
in the 13th century, while the other three* sides are due to his 
son Jacopo and to Jacopo’s sons Luca and Jacopo, who worked 
here in the time of the abbot Lando (1227-1243). Thedif^kr 
atrium in front of the church is probably contexnpomrjr with its 
reconstruction in the Gothic style about 1274, whSe'^ iiie'bdto 
court dates from the end of the 16th century. ^ The cdiurch, with 
the exception of the campanile, ws modernized in 1771-1777. 
The right of the monks to elect their own abbot, who had by th^ 
time obtained a position of great importance, was cancelled in 
1388, and in 1455 the abbot was suspended, and the administra- 
tion handed over to the Spanish cardinal, Giovanni Torquemada. 
For the whole of the 1661 oeixtuiy it was in the hands of the 
Colonna Iraily, who were oommendatones of it. During the* 
17th century, the Barbermi held it, but in 1753 Benedict XIV. 
separated the spiritual and temporal dominions, placing the 
latter under ofikials directly dependent on the j^pacy. The 
commendatories were as a rule cardinals. As regards mmiastie; 
diaripline, the abbey had since 1514 been subj^ to tule of 
Mdnte Cmlno; and it was only in 1872 that it regained from 

1 The butt of 596 attrfbuted to him in, however, nowweoogi^ 
M apocryphal. 
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PmB IX. its independence and became an autonomous congre- 
gation. Arnold Pannartz and Conrad Schweinheim, two German 
ecclesiastics, set up here the first printing press in Italy, issuing 
an edition of Donatus (1465), followed by one of Cicero (1465) 
and of Lactantius (1465). Copies of ^e Lactantius, of the Augus- 
•line of 1467, which was probably printed not here but in Rome, 
whither the printers migrated in that year, and of other rare 
incunabula are still preserved here. Still more interesting 
is the monastery of the Sacro Speco, higher up the hill, dating, 
it would seem, from the 9th century, though little earlier 
than the 13th remains. The Grotta dei Pastori contains some 
frescoes of the 9th century, while the Sacro Speco, or cave of 
St Benedict, contains frescoes of the 13th, and so does the lower 
church, the latter having been decorated in the first twenty years 
of the 13th century, and in part repainted in the latter half of 
the same fientury by an otherwise unknown master Conxolus. 
■pie upper church contains scenes from the life of Christ by an 
unknown Sienese master of the end of the 14th century, to whom 
is also attributable a remarkable fresco of the triumph of death, 
on the stairs from the tower church to the Cappella dei Pastori, 
and some i5th-'Century work, and in the chapel of S. Gregory a 
remarkable portrait of St Francis of Assisi (who was perhaps 
here in i a 18), probably painted before 1228, as it lax;ks the halo 
and the stigmata. The whole group of buildings is constructed 
against the rocky sides of the gorge, part of it on massive sub- 
structions. The town contains various buildings constructed by 
Pius VI., who as cardinal was commendatory abbot of Subiaco. 
It Is crowned by a medieval castle constructed originally by 
^Gregory VII. 

See P. Bgidi, G. Giovannoni, F. Hermanin, V. Federici, I Monas- 
tevi di Subiaco (Rome, 1904); A. Colasanti, VAniene (Bergamo, 
1906), ^ (T. As.) 

SUBlNFESjpATION. in English law, the practice by which 
tenants, holding land under the king or other superior lord, 
carved out in their turn by subletting or alienating a part of 
their lands new and distinct tenures. The tenants were termed 
** mesne-lords,’* with regard to those holding from them, the 
immediate tenant being tenant in capite. The lowest tenant of 
all was the freeholder, or, as he was sometimes termed tenant 
paravail. The Croym, who in theory owned all lands, was lord 
paramount.^ The great lords looked with dissatisfaction on the 
increase of such subtenures. Accordingly in 1290 a statute was 
passed, Qma emptores, which allowed the tenant to alienate 
whenever he pleased, but the alienee or person to whom he 
granted was to hold the land not of the alienor but of the same 
immediate lord, and by the same services as the alienor held it 
before. (See further, Manor.) 

8UBJlS0T|nfl81l9 a philosophical term, applied in general 
to dl theories which lay stress on the purely mental sides of 
exp^ience, opposed to objectivism. In the narrowest sense 
subjectivism goes to the logical extreme of denying that mind 
can know objects at all (cf. Solipsism). The doctrine originates 
in the fact that the most elementary psychic phenomena pre- 
suppose in addition to the data of the senses (which as such are 
momentary) a <2pmbining action of the mind. (See Idealism.) 

SUBLBTRASt PIBRR9! (1699-1749), French painter, was born 
at Uz^s (Gard) in 1699. He left France for Italy in 1728, having 
carried off the grand prix * . He there painted for the Canons of 
Asti ** Christls Visit to the House of Simon the Pharisee ” 
(Louvre, ^xiigraved by Subleyras himself), a large work, which 
made his reputation and procured his admission into the At^demy 
of St Luke. Cardinal Valenti Gonzaga next obtained for him 
the order for Saint Basil and the Emperor Valens ” (small 
'Study in Louvre), which was executed in mosaic for St Peter’s. 
Benedia XIV. all the princes of Rome sat to him, and the 
pope himself commanded two great paintings— the Mmiage 
of St Catherine ” and the Ecstasy of St C^lla ’’—which he 
placed in his private apartments. Subl^rras shows greater 
individuality in his curious genre pictures, which he produced 
in oonsiderable number (Louvre). In his iUustrations of La 

AParamsmt paravail are derived from Ihe. Latin ad montem 
and ud vaUm, signifying the highest and lowest, respectively. 


-SUBLIMINAL SELF 

Fontaine and 6o^ccio his true relation to the modern era 
comes out; and his drawings from nature are often admirable 
(see one of a man draped in a heavy cloak in the British Museum). 
Exhausted by overwork, Subleyras tried a change to Naples, 
but returned to Rome at the end of a few (^months to die 
(May 28, 1749). His wife, the celebrated miniature ^painter, 
Maria Felice Tibaldi, was sister to the wife of Tremolli^re.^ 

SUBLIME (Lat. siMimiSj exalted), in aesthetics, a term applied 
to the quality of transcendanl greatness, whether physical, moral, 
intellectual or artistic. It is specially used for a greatness wbh 
which nothing else can be compared and which is beyond all 
possibility of calculation or measurement. Psychologically 
the effect of the perception of the sublime is a feeling of awe or 
helplessness. The first study of the value of the sublime is the 
treatise ascribed to Longinus {q.v,\ On the Sublime (strictly 
Ilepl vj^ovs). Burke and Kant both investigated the subject 
(cf. Burke’s Essay on the SMime and Beautif^, 1756) and both 
distinguished the sublime from the beautiful. Later writers 
tend to include the sublime in the beautiful (see Aesthetics). 

SUBLIMINAL SELF* Tlie plirase “ subliminal self,” which 
is one that has figured largely of recent years in discussions of 
the problems of “ Psychical Research,” owes its wide currency 
to the writings of F. W. H. Myers, especially to his posthumous 
work Human Personality and its survival of Bodily Death, It 
is used in a wider, looser sense and a narrower, stricter sense, 
which two senses are often confused in a way very detri- 
mental to clear thinking. In the stricter usage the phrase 
implies the peculiar conception of human personality expounded 
at great length and with a wealth of learning and eloquence by 
Myers; it stands for an hypothesis which seemed to its author to 
bring ^most all the strange facts he and his associates observed, 
as well as many alleged facts whose reality still remains in dis- 
pute, under one scheme of explanation and to bring them also 
into intelligible relation with the body of generally accepted 
scientific principles. But the phrase Subliminal Self ” is now 
often used by those who do not fully accept Myers’s hypothesis, 
as a convenient heading to which to refer all the facts of many 
different kinds that seem to imply subconscious or unconscious 
mental operations. This article is only concerned to expound 
the meaning of the phrase as it was employed by Myers, and 
it is much to be wished that it should only be used in this 
stricter sense. 

In the speculations of Schopenhauer and of Eduard von 
Hartmann, the “ Unconscious ” played a great part as a meta- 
physical principle explanatory of the phenomena of the life and 
mind of both men and animals. But with these exceptions, the 
philosophers and psychologists of the 19th century showed them- 
selves in the main reluctant to admit the propriety of any con- 
ception of unconscious or subconscious mental states or opera- 
tions. The predominant tendency was to regard as the issue of 

automatic nervous action or of “ unconscious cerebration ” 
whatever bodily movements seemed to take place independently 
of the consciousness and volition of the subject, even if those 
movements seemed to be of an intelligent and purposeful 
character. This attitude towards the subconscious is still 
maintained by some of the more strictly orthodox scientists; 
but it is now very widely accepted that we must recognize in 
some sense the reality of subconsciousness or of subliminal 
psychical process. The conception of a Umm (threshold) of 
consoiousness, separating subconscious or sublimmal psychical 
process from supraliminal or conscious psychical process, 
figured prominently in the works of G. T. Fechner, the father 
of psycho-physics, and -by him was made widely familiar. 
Fechner sought to prove that a sensory stimulus too feeble to 
aff^ consciousness produces neverthdess a psydiical effe^ 
which remains below the threshold of consciousness, and he tried 
to show ground lor believing in the existence of a vast redm of 
such subliminal psychical processes. But his arguments, founded 
though they were on epo^-making experiments, have failed 
to oaity convictioti; and it is in the .main on ^other grounds 
than those adduced by Fechner that the reality ol modes of 
mental operation whidi may properly be called subconscious or 
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subliminal is now generally admitted. During fiie last quarter only as can manifest itself through the human brain. He 
of the 19th and the evening years of the aoth century, there has regarded the brain as still at a comparatively early stage of its 
been accumulated a mass of observations which suffices, in %he evolution as an instrument through which the soul qpetates in 
opinion of many of those best qualified to judge, to establish the the material world. So much of the life of the soul as fails to 
reality qf professes which express themselves in purposeful find expression in our conscious and organic life through its 
actions and which bew all the marks from which we are accus- interactions with this very inadequate material mecl^ism 
tome(^ to ^nfer con^ious cognition and volition, but of which mains beneath the thres^ld of consciousness and is said fo 
nevertheless the subject or normal personality has no knowledge constitute the Subliminal self. The subliminal self as thus Con- 
or awareness other than such as may be shared by any second ceived would be better described as the subliminal part of the 
pvson observing his actions. self, a part which surpasses the supraliminal or normal conscious 

Among the commonest and most striking of such manifesta- self to an indefinitely ^eat degree as regards its range of psychical 
lionsis the “ automatic writing ’’ which a considerable proportion faculties. It was further conceived as being in touch with a 
of normal persons are capable of producing. A person who has realm of psychical forces from which it is able to draw supplies 
this power may sit absorbed in reading or in conversation, while of energy which it infuses into the organism, normally in limited 
his hand produces written words or sentences, of which he knows quantities, but, in exceptionally favourable circumstances, in 
nothing until he afterwards reacis them. The matter so written ^eat floods, which for the time being raise the mentahoperations 
varies in different cases from illegibly scrawled fragments of and the powers of the mind over the body to an abnormally 
words and sentences to long, connected, sometimes eloquent, high level. ♦ 

frequently more or less dramatic, disquisitions. In some It is a leading feature of this protean conception, that many of 
cases the ** automatically ” writing hand can be induced to the abnormal mental manifestations that have commonly been 
make intelligible replies to questions whispered or otherwise put regarded as symptoms of mental or nervous disease or degenera- 
te the subject in such a way as not to draw his attention from tion are by its aid brought into line with mental processes that ' 
some other object or topic with which it seems to be fully are by common consent of an unusually high type, the intuitions 
occupied. In some cases the matter so written states facts of genius, the outbursts of inspired poesy, the emotional fervour 
previously known to the subject but which he is unable to or the ecstasy that carries the martyr triumphantly^ through 
r.ecollect by any voluntary effort. And in rare cases the the severest trials, the enthusiasm that enables the human 
matter written seems to imply knowledge or capacities which organism to carry through incredible labours. Myers’s hypothesis 
the subject was not believed to possess either by himself thus boldly inverts*the dominant view, which secs in all depart- 
or by his friends. Other actions, including connected speech, tures from the normal Symptoms of weakness and degeneracy p 
may be produced in a similar fashion, and in the last case and which seeks to bring genius and ecstasy down to the level of 
the subject hears and understands the words uttered from his madness and hysteria; the hypothesis of the subliminal self seeks 
own mouth in the same way only as those from the mouth to level up, rather than to level down, and to display many of 
of another person. “ Table-tilting,” “ planchette-writing,” and these departures from normal mental life as being pf the same 
the various similar modes of spelling out by the aid of a nature as the operations of genius, as being, in commoxi with 
code intelligible replies to questions, which have long been these, upnishes of the subliminal self, which temporarily acquires 
current in spiritistic circles and which, by those who practise a more complete control of the organism and therefore achieves 
them, are often regarded as the operations of disembodied at such times a more complete expression of its powers. And 
intelligences, seem to belong to the same class of process, these rare displays of subliminal capwities are held to foreshadow 
In extreme cases the manifestations of such subconscious or the further course of mental evolution, to afford us a glimpse of 
(better) co-conscious operations are so frequent, exhibit so ' the higher plane on which the mind of man may habitually and 
much continuity and express so clearly a train of thought, pur- normally live, if further evolution of the nervous system shall 
pose and memory, lliat they compel us to mfer an organized render it a less inadequate medium for the exercise of the 
personality of which they are the expression; such are the cases spiritual faculties and for the influx of the psychical energies 
of double or multiple consciousness or personality. Very similar which at present, owing to its imp^fections, are for the most 
manifestations of a ” co-consciousness ” may be produced in a part latent or confined to the subliminal self, 
considerable proportion of apparently normal persons by means This bold and far-reaching hypothesis has not up to the 
of post-hypnotic suggestion; as when suggestions arc made during present time been accepted by any considerable number of pro- 
hypnosis, which afterwards the subject carries out without being ^iM^hologists, though its author’s great literary power 

aware of the actions, or of the signals in response to which he a^^ ,M him a respectful hearing. The comparative 

and without any awareness or remembrance of the nature to it by the scientific and pjhilosophiw world 

suggestions made to him. The more sober-minded of the iny^>-/ considerations of two kinds. In tiie first 

gators of these ph^omena have sought to display all sucadpfa , that a very large proportion of the alleged 

as instances of division of the normd personality, and aJgui-*n&cts which it l^gi^igned to explain are not yet supported by 
cable by the principle of cerebral dissociation (see HYPNcRfM); evidence.of .sucA emture as warrants an unreserved agciptance 
the more advmturous, concentrating their attention qpi^e of them. even if further investigati^ of the type 

more extreme instances, regard all such manifestations Ik of those carriod^^Y Society for Psychical Research should 
stanc^ of the possession and control (partial or complete) ^^p^ve Myga|B bmf in the reality of all or most of these facts to 
organism of one person by the spirit or soul of another, guierai^ remain difficulties and weak- 

a deceased person. Myers’s hypothesis of the suUtoinal to the hypothesis, which at present seem very 

was a brilliant attempt to follow a middle way in tiie explanation senous. in addition to all the great difficulties that must attacm 
of these strange cases, to reconcile the two kinds of explanation to any conc^tion of human personality as, a spiritual entity 
with one another, and at the same time to bring into line with capableof existing mdependently of the body, Myers's conception 
these other alleged facts of pe^lexing character, specially raises many difficulties peculiar to itsdf, the chief of which may 
veridical hallucinations (g.vX vamus types of communication be briefly indicated. First, the conception of the relation of. 
at a distance (see Telepathy), and all the more striking instances the subliminal to the normal or supiahminal self is in Myrn’s 
of the operation of suggestion, and of hypnosis, including the presentation extremely vacillating and uncertain, and it is 
exaltation of the powers of the senses, m the memory and of probatfy radically incapable of definition and consisteniy. 
control over the oi^ic processes. SecUndlvi two alibied supernormal phenomena, to the establish- 

Myers conceived the soul 0! man as capable of eEiating raent ol which ^*psych^ research*^ has bm devoted most 
ind^ieiidently Vf the body in some super-terrestrial or extra- energetically and (m the view of many of the workers) with the 
terrene realm. He r^ardej) our normal mental life as only ^eatest success, and which from every point of viejy ere the 
% very par^ expression of tljk OSpacities of the soul, so much most importaat^d interesting, luesupmorn^ 
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between the living (telepathy) and communication between the 
• dead and the living. Now, if. either or bojh of these modes of 
coaunmiicAtion should eventually prove to be facts of nature, 
neither will need the hypothesis of the subliminal self for its 
explanatiion. Such evidence as we have of the latter kind of 
„ communication is almost wholly of the form of messages written 
ix spoken by entranced persons (see Thance) which claim to be 
sent by the souls of the dead to friends still living, and these 
messages (if they are what they claim to be) imply, and were held 
by Myi^ himself to imply, possession or control of the brain 
of the living medium by the soul of the dead who transmits the 
message. Both phenomena need, then, for their explanation 
only the two great assumptions-— first, that the soul is an entity 
capable of disembodied existence; second, that in its psycho- 
physical interactions any soul is not strictly confined to u .w*- 
action with one particular brain. 

The third great difiiculty is of an emotional order. All the 
laborious research whose results Myers ha.s sought to harmonize 
by means of his conception of the subliminal self ’’ has been 


initiated and sustained by the desire of proving the continued 
exist^ce of the human personality after the death of the body. 
Buft, if Myers’s doctrine is true, that which survives the deatb of 
the body is not the normal self-conscious personality of a man 
such as is known and valued by his friends, but ^ personality of 
which this normal personality* is but a stunted distorted frag- 
ment; and it would therefore seem that according to this^uctrine 
death must involve so great a transformation that such slight 
continuity as obtains must be insufficient to yield the emotional 
satisfaction demanded. The hypothesis would thus seemo'to 
destroy in great measure the value of the belief which it seeks to 
justify and establish. 

See F. W. H. Myers, Human Personality and its Survival of Bodily 
Death (ist od., London, 11)03; 2nd ed., abridged and edited by L. H. 
Myers, ipndon, 1907) I Morton Prince, The Dissociation of a Person- 
ality {L^mon, 1906); j. Jastrow, The Subconscious (London, 1906). 
See also many papers by various hands in Proceedings of the Society 
for Psychical Research ^ especially in part xlvi., vol. xviii., and the 
literature referred to under Trance. (W. McO.) 
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